
Preliminary conclusions are as follows:
1. Abnormally high bottom velocities averaging 3 kil-

ometers per second are interpreted to indicate subma-
rine permafrost (McGinnis, 1979).

2. "Normal" velocities at the water/sediment inter-
face of glaciated continental shelves average about 1,660
meters per second (McGinnis and Otis, 1979).

3. The crystalline basement floor of McMurdo Sound
appears to be relatively flat at a depth of 1.5 kilometers;
thus a major vertical fault may separate the Transan-
tarctic Mountains from McMurdo Sound. (McGinnis, in
press).

4. Crystalline basement velocities at two locations in
McMurdo Sound average about 5 kilometers per second,
whereas basement velocity averages in New Harbor 5.6
kilometers per second.

This study has been supported in part by the Division
of Polar Programs of the National Science Foundation
grant DPP 7821112-01 and in part by the Antarctic Di-
vision of the DSIR.
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Volcanic activity at Mount
Erebus, 1978-79
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Surveillance of the activity associated with the anorth-
oclase phonolite lava lake at Mount Erebus continued
during the 1978-79 austral field season. On 26 October
1978, the U. S. Antarctic Research Program (USARP)
team made a five-hour visit to the summit crater and
found that the lava lake was still present. Two new,
small, congealed lava flows were visible on the south side
of the Inner Crater. One flow originated from a small
vent in the southwest quadrant of the Inner Crater (see
Kyle and McIntosh, 1978, figure 2) and the other ap-
parently came from the lava lake.

The general appearance of the lava lake was one of
increased heat flow. The consolidated crust on the lake.
appeared to be less continuous and was broken by nu-
merous east-west cracks. Compared with observations
made in January 1978, larger areas of incandescent lava
were now visible. Small, bubble-lake degassing eruptions
were common over most of the lake, with a greater con-
centration toward the west. The level of the lava lake
appeared similar to that observed in January, although
the surface area may have been reduced owing to col-
lapse of the north crater wall.

Only a few small anorthoclase phonolite bombs were
found on the crater rim and none were observed on the
Main Crater floor. This suggested there had been a de-
crease in strombolian eruptions since, January 1978,
when up to six eruptions per day had occurred.

On 19 and 20 December, the USARP team climbed
from an acclimatization camp on Fang Glacier to the
new Mount Erebus Observatory (see figure) to join a
New Zealand Antarctic Research Program (NZARP) party

that had been at the summit since 13 December.
On 23 December, an attempt was made by a combined

USARP (Cashman, Keys, Kyle, and McIntosh) and NZARP
(Giggenbach, Monteath, and Thompson) team to get a
member into the Inner Crater to obtain high-tempera-
ture gas samples. Monteath abseiled about 70 meters
below the Inner Crater rim to examine the route. Later,
Giggenbach descended to about 25 meters above the
Inner Crater floor. While he was untangling the ropes,
an eruption occurred from the so-called Active Vent, a
small vent adjacent to the lava lake. The eruption ejected
bombs about 200 meters above the Main Crater rim and
many of them landed on the Main Crater floor. One
small bomb hit Giggenbach above his knee, burning his
woolen pants but causing him no injury. The attempt to
sample gases was called off so that the ropes could be
examined for burn damage. Poor weather conditions
prevented any further attempts to descend into the In-
ner Crater.
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Mount Erebus Observatory, constructed in December 1978
by Holmes and Narver, Inc. for the National Science Foun-
dation. Now the highest building In Antarctica, the hut Is
situated about 100 meters below the crater rim at an altitude

of 3,607 meters.
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Just before the eruption, lava was observed to rise
rapidly in the Active Vent and, as it reached the rim,
the explosion occurred. After the eruption, there was a
drop in the general level of the lava lake, which returned
to its original level in about 15 minutes. It is believed
that a subterranean connection exists between the Active
Vent and the lava lake.

An average of 1.6 eruptions per day occurred during
December 1978, compared with 3.6 eruptions per day
in January 1978 and an average of about 2.5 eruptions
daily for the period between December 1972 and Jan-
uary 1976.

The overall pattern of activity at Mount Erebus is un-
changed. The small strombolian eruptions are likely to
continue as long as the Active Vent is open and con-
nected to the main magma column. Since 1976, there
has been no increase in the size of the lava lake; in fact,

the collapse of the north crater wall has probably re-
duced its overall size. It is apparent from observations
made inside the Inner Crater that the lava is perched
above the floor of the Inner Crater. A ridge and small
levee limit the lava to the northern half of the Inner
Crater.

Special thanks to to Holmes and Narver, Inc. for de-
signing and constructing the new hut near the summit
of Mount Erebus. The building contributed greatly to
an improvement in our living standards and our ability
to work efficiently under difficult conditions. Support
in the field was provided by Kathy Cashman and Harry
Keys (both from Victoria University of Wellington), Bill
McIntosh (University of Colorado), and Paddington
Bear (a constant companion).

This work has been supported by National Science
Foundation grant DPP 77-21590.

Investigation of Late Quaternary
sediments from Cape Royds-
Cape Barne area, Ross Island
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Using samples from three separate deposits on Ross
Island, we have completed an investigation of Late Qua-
ternary sediments in the Cape Royds–Cape Barne area.
The results of our study, including assessment of the
much-debated emplacement of these deposits, are pre-
sented in this paper.

Late Quaternary sediments crop out at elevations up
to 60 meters in many localities around the McMurdo
Sound coastline. These sediments include unconsoli-
dated, but sometimes ice-cored, fossiliferous gravels,
sands, and silts. Carbon dating of carbonate and algal
material from deposits close to present sea level provide
a range of Holocene ages (Stuiver et al., 1978), while
the much less common high-level deposits (28.5 to 63
meters in elevation) contain shell material with ages in
excess of 47,000 years before the present (BP) (Denton,
Armstrong, and Stuiver, 1970). Some of these sediments
are in place and were deposited beneath a marine—
often a shallow littoral marine—water column. Others
were emplaced after glacial transport from deeper water
marine sites. Speden (1962) placed this diverse and
widely scattered assemblage of sediments in his Taylor
Formation.

The three outcrops in the Cape Royds–Cape Barne
area that we investigated were first described and dis-
cussed by David and Priestly (1914) and Debenham
(1920), who noted that they occur at higher elevations

than the other elevated fossiliferous marine muds in the
McMurdo Sound area. Basement in this area consists of
flows of McMurdo Volcanic Group rocks. The volcanic
rocks of the Cape Royds area were extruded at about
0.68 million years BP (Treves, 1968) and those of the
Cape Barrie area at about 0.96 to 0.80 million years BP
(Armstrong, 1978).

Two of the outcrops lie on volcanic rocks at 59 to 63
meters above sea level near Backdoor Bay, between
Cape Royds and Cape Barrie. The sites were identified
as sample collection points VNA-1 1 and VNA-13 by
Briggs (1978). These sediments contain gastropods and
lamellibranchs (Hedley, 1916; Speden, 1962), foramin-
ifera (Chapman, 1916; Ward, 1979), ostracodes (Chap-
man, 1916; Briggs, 1978), and a variety of macrofossil
debris (David and Priestley, 1914; Debenham, 1920;
Speden, 1962). Carbon-14 dating of shell material pro-
vided an age of more than 47,000 years BP (sample
Y2643; Denton, Armstrong, and Stuiver, 1970, p. 17).

The third (and southernmost) of the three outcrops
(VNA-8; Briggs, 1978, fig. 1) lies at 28.5 to 31 meters
above sea level and is located close to Deep Lake and
north of Cape Barrie (Debenham, 1920). The fossil
fauna includes macrofossils (Hendy, Neall, and Wilson,
1969), foraminifera (Ward, 1979), diatoms (Brady, in
press), and ostracodes (Briggs, 1978). Carbon-14 dating
of shell material provided an age of more than 49,000
years BP (sample Y2642; Denton, Armstrong, and Stuiver,
1970, p. 17). Sponge spicules are very common at all
three localities.

Although a relatively minor component in these sed-
iments, foraminifera are abundant and display consid-
erable diversity (Ward, 1979). A total of 26 genera and
86 species of foraminifera were determined. This in-
cludes 3 agglutinated, 3 planktonic, and 80 calcareous
benthic species. A random census count of VNA-8
(=PNW-3) provided the following dominance figures:
Ehrenbergina glabra, 51.33 percent, Gibicides lobatulus, 14
percent; Islandiella islandica, 11.67 percent; Cassiduli-
noides porrectus, 4.67 percent; Rosalina globularis, 3.67
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