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Figure 3. Plan of camp buildings and related facilities for Beardmore camp.

ped of all fittings, sealed for winter conditions, and remains as a
shelter with survival gear . nd food.

Support for D.H. Elliot was provided by National Science
Foundation grant DPP 84-19529 to the Ohio State University.
Support for J . Splettstoesser was provided by a subcontract to
the University of Minnesota from the University of Maine (Na-
tional Science Foundation grant DPP 83-18808). D.B. Waldrip is
an employee of ITT/Antarctic Services Inc.

References

Elliot, D.H. 1970. Beardmore Glacier investigations, 1969-1970; Nar-
rative and geological report. Antarctic Journal of the U.S., 5(4), 83-85.

Splettstoesser, J.F., G.F. Webers, and D.B. Waldrip. 1982. Logistic as-
pects of geological studies in the Ellsworth Mountains, Antarctica,
1979-80. Polar Record. 21(131), 147-159.

Splettstoesser, J.E 1985. Remote camps for U.S. field projects in Ant-
arctica. Antarctic Journal of the U.S., 20(2), 1-7.

Miocene glacial history recorded at
Mount Murphy volcano in eastern

Marie Byrd Land

W.E. LEMASURIER

Ge, 'y Department
University of Colorado at Denver

Denver, Colorado 80202

W.C. MCINTOSH

New Mexico Bureau of Mines
Socorro, New Mexico 87801

D.C. REX

Department of Earth Sciences
University of Leeds

United Kingdom

52

Mount Murphy is a large, deeply eroded shield volcano (fig-
ure 1) that was first visited in January 1968. It was at first
believed to be Pleistocene in age and composed entirely of
hyaloclastite, based upon a brief helicopter reconnaissance and
potassium-argon dating of one locality (LeMasurier 1972). A
subsequent 4 days of intensive field work in January 1985 estab-
lished that hyaloclastites are abundant only in approximately
the lower 300 meters of the volcano and the upper 1,700 plus
meters is predominantly flow rock (McIntosh et al. 1985). Pre-
liminary analytical results on the samples collected in January
1985 are now becoming available, and the potassium-argon
dates in particular are the subject of this report. The new dates
indicate that volcanic activity at Mount Murphy and neighbor-
ing nunataks was predominantly Miocene, and that the record
of glacial history preserved in this region is almost entirely
Miocene in age rather than Quaternary, as was originally
believed.

Figure 1 is a view looking east-northeast to Mount Murphy,
with Hedin Nunatak and Turtle Peak in the foreground. In 1985,
samples were collected from Hedrin Nunatak, Turtle Peak, and
from the base to the summit of the southwest ridge of Mount
Murphy. Dips along the southwest ridge are 6°-10° to the south-
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Figure 1. Aerial view looking east-northeast to Mount Murphy, from a
distance of 20 kilometers. Diameter at the base is approximately 30
kilometers; vertical relief is just over 2 kilometers. Elevations above
sea level range from about 400 meters, on the floor of the large
cirque facing the reader, to 2,446 meters at the top of the near
summit. The southwest ridge, referred to in the text, is the conspic-
uous ridge that extends from the near summit toward the reader's
right. Hedin Nunatak is in the left foreground; Turtle Peak is in the
right foreground. (U.S. Navy photograph #133.)
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west, roughly parallel to the original constructional slope of the
volcano.

The lower 1,500 meters of the mountain appears to be com-
posed of flows and pyroclastic rocks that are all basaltic in
composition. From roughly 400 meters elevation, at the base of
the southwest ridge, to about 700 meters elevation these rocks
are predominantly hyaloclastites and palagonitized Strom-
bolian bombs and cinders, with some interbedded flows.
Tillites were found interbedded between a glacially striated flow
surface and the overlying hyaloclastite, at locality 32 on the
accompanying map (figure 2). Between about 700 meters and
the top of the rocky lower part of the southwest ridge (about
1,200 meters) the stratigraphic section is predominantly basalt
flows with subordinate interbeds of yellow tuff. The remaining
upper portion of the southwest ridge appears to be entirely flow
rock: basalts up to about the 1,900-meter level and predomi-
nantly trachytes and benmoreites from there to the 2,446-meter
summit. The three dates from localities 32, 33, and 35 (figure 2)
are about 1,500-meters apart stratigraphically, and their sim-
ilarity suggests that the main shield volcano formed relatively
quickly in late Miocene time. Eruptions evidently began be-
neath an ice sheet, forming hyaloclastites by rapid quenching
and fragmentation of lava. The Miocene ice level appears to
have been close to present-day ice level but may have fluctuated
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Figure 2. Geologic sketch map of Mount Murphy and neighboring nunataks (U.S. Geological Survey 1973). Complete potassium-argon
analytical data for the dates shown will be published when the dating program is completed and ages can be thoroughly evaluated.
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through a range of 300-400 meters during the shield-buildin
phase. Eventually the volcano grew to a level that may hav
been about 1,600 meters above the highest stand of the Miocen
ice sheet.

Basalt parasitic cones are abundant along the southwes
ridge. Most occur as small mounds of cinders, bombs, anc
single flows. Sechrist Peak (1,350 meters elevation, figure 2) i
the largest of these and stands about 150 meters above th
surrounding ridge top. It consists of hyaloclastites and of sub
aerial cinders, bombs, and flow rock in complex interrela-
tionships that suggest a transition from a water-rich (subglacial
or periglacial) to a water-poor environment of eruption. Locality
62, of the January 1968 visit, was apparently on the northeast
flank of Sechrist Peak. The 0.9 million-year date for this parasitic
cone, forming roughly 7 million years after the main shield-
building phase, is not unusual in this volcanic province
(LeMasurier and Rex 1982b), and the hyaloclastite at Sechrist
Peak can reasonably be viewed as a product of Pleistocene
glacial-volcanic interactions.

Further up the ridge, at locality 35 (approximately 1,900
meters elevation), evidence of post-volcanic glaciation includes
polished and striated bedrock, and a glacial deposit that could
be interpreted as a tillite, or possibly a glaciolacustrine deposit
(Andrews personal communication). It rests on 8.67 million-
year-old benmoreite, 400-500 meters below and to the right of
the summit (figure 1), in a position that suggests it may pre-date
the cutting of the large cirques on either side of the ridge.
Although this deposit could conceivably be Miocene, the main
record of Miocene glaciation at Mount Murphy is in the basal
300 meters of the section.

Turtle Peak and Hedin Nunatak are both made up of a strat-
igraphically complex assemblage of subhorizontally bedded hy-
droclastic deposits and subaerial flows, of basaltic composition.
Hyaloclastites at Turtle Peak become more vesicular toward the
top of the peak and are interbedded with subaerial flows in the
upper half of the 200-meter thick section. Palagonitized and
unpalagonitized Strombolian tephras are abundant at the base
of Hedin Nunatak, interbedded with pillow lavas in some
places, and overlain by a summit section of subaerial flows. No
tillites were found at either nunatak. The volcanic deposits in
each nunatak appear to represent the emergence of a volcanic
pile from a subglacial to a subaerial environment.

Turtle Peak and Hedin Nunatak may each be outliers of the
basal succession at Mount Murphy. However, the dates that are
presently available (see figure 2) suggest that they represent
significantly older volcanic episodes, mainly from middle and
early Miocene time. The chemistry of the basalts at Turtle Peak
and Hedin Nunatak also seem to be significantly different from
the late Miocene basalts at Mount Murphy.

Altogether, the volcanic rocks at Mount Murphy and neigh-
boring nunataks appear to preserve an unusually good record
of Miocene glacial history. The Miocene hyaloclastites and inter-
bedded tillites cannot reasonably be interpreted to represent
mountain glaciation, because the mountain did not exist until
the overlying lavas were erupted. However, the size and extent
of the Miocene ice sheet recorded at Mount Murphy cannot be
easily interpreted from this locality alone. It could be very well
eludicated by a thorough study of the hydroclastic deposits
around the base of the Crary Mountains, 230 kilometers to the
southwest, which are apparently contemporaneous (8.3 million
years) in age (LeMasurier and Rex 1982a). We hope to begin a
study of the Crary Mountains in the near future.

In the Transantarctic Mountains, the recent discovery of Late
Cretaceous, Paleocene, Eocene, late Oligocene, late Miocene,
and Pliocene marine microfossils in the Pliocene Sirius Forma-
tion (Webb et al. 1984), has caused a revolution in the interpreta-
tion of glacial history in east Antarctica that is still in its for-
mative stages. It will be especially interesting to compare
interpretations of Miocene glacial history in the Transantarctic
Mountains with the glacial history in Marie Byrd Land, as more
data become available in both regions.

This research has been supported by National Science Foun-
dation grant DPP 80-20836.
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