
palagonitic lapilli tuff. Some basaltic units as much as 6
meters thick occur in this interval. It is difficult to deter-
mine whether these units are flows, pillows, or large blocks.
Most of these units exhibit shattered bases and some have
chilled margins. The remainder of the hyaloclastite consists
primarily of lapilli tuff and blocky lapilli tuff with minor
mixed tuff and black vitric tuff.

Petrographic examination of 120 thin sections of this unit
indicate that almost all of the lapilli and blocks are glassy
olivine basalt. Experience and some preliminary chemical
work indicate that the rocks are basanites or nepheline
basanites.

Detailed examination of the core revealed a petrographic
anomaly at a depth of 218 meters. At this point a tuff
contains lapilli, such as trachyte and nepheline hawaiite
that do not occur in the hyaloclastite below this depth. This
suggests that the lapilli do not come from the immediate
area. Rocks of this type do occur to the north, south, east,
and southwest of DVDP 3. Kyle and Price (1975) also note
that rhOnite occurs in the basaltic clasts of the hyaloclastite
above this horizon and, further, that it does not occur in
clasts below this horizon.

Morelli (1973) found diatoms in core from the upper
reaches of the hyaloclastite. Brady (1976) studied the Mor-
elli slides and reported that the diatoms were freshwater
types.

Additional information about the origin and environ -
ment of depositions of the hyaloclastite may be gleaned
from the data of Nakai, Mizutani, and Tanizawa (1978) and
Lyon (1974), which may be interpreted to indicate that the
lower reaches of the core, below 218 meters, erupted into
seawater and that the upper part erupted into fresh or
brackish water and subaerially.

The data presented above allow a reconstruction of the
geologic history. It seems reasonable in light of all of this
data and the geologic history of Hut Point Peninsula (Kyle
and Treves 1973) to suggest that the rocks of DVDP 3 record
a period of submarine volcanism in McMurdo Sound that
produced a volcanic pedestal upon which the flows now
exposed at the surface accumulated. The data also indicate

that a break in the volcanism occurred. During this break
lapilli from another volcanic center were transported to this
site, perhaps by ice. The remainder of the hyaloclastite, that
above 218 meters, accumulated in a fresh or brackish water
environment, perhaps under and in contact with an ice
shelf or an ice sheet.

Radiometric dates (Kyle, Sutter, and Treves 1978) of a
basaltic clast from the upper part of the hyaloclastite, of
other specimens of the core of DVDP 1 and 2, and of surface
samples (Armstrong 1978) indicate that these volcanic rocks
accumulated quickly about a million years ago.

This research was supported by National Science Foun-
dation grant DPP 72-05800. The hyaloclastite of DVDP 3 was
moved from Northern Illinois University to the University
of Nebraska-Lincoln. It is our intention to relog the core
carefully and to investigate it in detail.
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Paleomagnetic investigation of
Cenozoic glaciogenic sediments,

Taylor Valley and
McMurdo Sound

DONALD P. ELSTON and STEPHEN L. BRESSLER

U.S. Geological Survey
Flagstaff, Arizona 86001

This work is part of an international multidisciplinary
investigation of the Cenozoic glacial history of the Dry
Valleys and McMurdo Sound region. During November
1979, we collected for paleomagnetic analysis 48 oriented
samples from surficial deposits in Taylor Dry Valley and
173 samples from core of New Zealand's McMurdo Sound

Sediment and Tectonic Study (MssTs) drill hole 1. Objectives
of this work are (1) to provide an improved assessment of
the ages of the glaciogenic sediments by correlation of mag-
netic polarity and polarity zonations with the polarity time
scale, and (2) to see if correlations exist with polarity zona-
tions already developed from core of Dry Valley Drilling
Project (DVDP) holes 8, 10, 11, and 12 drilled in Taylor Valley.

Field work in Taylor Valley was conducted 15-22 Novem -
ber 1979. Outcrops of stratified glacial deposits were sam-
pled adjacent to the terminus of Lacroix Glacier in central
Taylor Valley (site 1, figure) and adjacent to Commonwealth
Stream between New Harbor and Commonwealth Glacier
(site 2). These sites mark the best exposures of stratified
deposits in Taylor Valley. Hendy, Healy, Rayner, and Wil-
son (1979) have reported Uranium-thorium (U-Th) ages of
350,000 to 74,000 years from carbonate in the Lacroix Gla-
cier section. All 29 oriented samples from approximately
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Taylor Valley, showing location of core drill holes and outcrops sampled for paleomagnetic analysis. Outline of valley floor
drawn on 250-meter contour, U.S. Geological Survey 1:50,000 scale, Lake Fryxell (1977) and Lake Bonney (1977) quadrangles.
Large numbers in valley floor indicate sites discussed in text.

25 meters of the section near Lacroix Glacier exhibited nor-
mal polarity, indicating a probable Brunhes age (less than
700,000 years), which is compatible with the reported iso-
topic ages.

Stratified, comparatively fine-grained deposits of the
Commonwealth Stream section (site 2) underlie coarse drift
related to the most recent advance of Ross Sea ice into
Taylor Valley (Ross Sea I glaciation of Denton, Armstrong,
and Stuiver 1971), which is estimated to have occurred
within the past 15,000 years. Most of these fine-grained
deposits, on the north side of eastern Taylor Valley, are
poorly indurated, and their age is unknown. Nineteen
oriented samples were obtained from the finest grained
beds in the upper 10 meters of the exposure. All samples
were found to be of normal polarity, appearing to indicate
a Brunhes age of less than 700,000 years.

A reconnaissance geological transverse was carried out in
eastern Taylor Valley extending from the area of site 2
southward to the area of site 3, near DVDP hole 11. Along a
transverse divide lying east of DVDP-11, some boulder- and
cobble-size fragments of well-indurated diamictite, as well
as comparatively fine-grained sediments, were observed to
underlie closely a veneer (approximately 2 meters) of coarse
drift apparently related to the recent Ross Sea I glaciation.
Also found were solitary corals apparently derived from
fine-grained beds that closely underlie the coarse drift.
Paleomagnetic results from DVDP-1 1 (Elston and Bressler in
press; Purucker, Elston, and Bressler in press) reveal the
presence of reversely polarized strata beneath the surficial
veneer, about 2 to 4 meters deep. These reversely polarized
beds are presumed to be no less than 700,000 years old;
other considerations suggest they may be as old as 1.8 to 2.2
million years. A thicker section of possibly reversely pol-
arized strata appears preserved beneath the unconformity
in the divide area east of DVDP-11. The section will be ex-
posed and drilled next field season to allow investigation of
the character of the unconformity and the details of the
stratigraphy and paleontology and collection of samples
for magnetic polarity determination.

A total of 173 samples, oriented with respect to the
up-direction of the core, were obtained from hole MSSTS-1

drilled by the Antarctic Division, New Zealand Depart-
ment of Scientific and Industrial Research (DsIR). The hole,
located about 24 kilometers ENE of the DVDP-8 and -10 drill
sites on the shore of New Harbor and situated on annual ice
about 200 meters above the sea floor, penetrated 230 meters
of poorly to very well-indurated glacial sediments, much of
which is fine-grained diamictite. Preliminary study of the
diatoms indicates an age ranging from Recent to mid-
Miocene (H. Brady, personal communication 1979). Paleo-
magnetic analysis of the oriented samples has not yet been
carried out. Within the framework of paleontologic ages we
will attempt to correlate parts of the cored section with the
polarity time scale and also will look for possible correla-
tion with sections penetrated by the DVDP drill holes.

This work is being supported by National Science Foun-
dation grant DPP 79-07253 and by the U.S. Geological
Survey. We thank the New Zealand Antarctic Research Pro-
gram staff at Christchurch, New Zealand, and Scott Base for
their logistical support and generous hospitality and R. B.
Thomson for making this phase of our work possible. We
acknowledge the friendly and cooperative support of the
MSSTS project staff, including P. Barrett, B. McKelvey, D.
Waghorn, and others. Finally, we greatly appreciate the
helicopter support and field reviews in Taylor and Marshall
Valleys provided by G. Denton.
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