
bacteria, and scattered terrigenous sand. In very
shallow locations the sediments are difficult to core
as they become increasingly gravelly and resemble
those above the present shore of Lake Vanda.

In contrast, below 60 meters the environment is
anaerobic. The sediments emit a strong hydrogen
sulfide odor, and they consist of grey, grey-green, and
green sandy muds (mean grain size less than 0.06
millimeters) and muddy fine and medium sands
(mean grain size 0.125 to 0.50 millimeters). They are
rich in finely disseminated organic matter (average 6
percent by weight) and contain variable but signifi-
cant quantities (to 10 percent by weight) of authi-
genic calcite (fig. 2, cores R, N, and I). The detrital
minerals in the muds and sands include mainly quartz,
plagioclase feldspar, and mica. The cores are grossly
stratified and, in particular, commonly show a promi-
nent white crust, consisting of finely banded layers of
calcite and gypsum a few millimeters thick and some
4 to 10 centimeters below the sediment surface. The
crust characteristically separates underlying thick
sandy muds and muddy sands, rich in finely divided
organic material and authigenic calcite, from overly-
ing medium sands whose topmost levels display poorly

defined laminae of fine mucilaginous organic material
and fine to medium sand (fig. 2, core R).

Enlarged copies of the bathymetric map of Lake
Vanda (fig. 1) are available from the writers on
request.

We thank the Antarctic Division, Department of
Scientific and Industrial Research, New Zealand, and
personnel of the U.S. Navy and the U.S. Antarctic
Research Program for their help and hospitality, and
also members of the 1971-1972 Japanese Antarctic
Research Expedition for permission to use their ice
holes on Lake Vanda for additional depth measure-
ments and sediment sampling.
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Glaciological studies of past
climatic variations in the
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The fourth consecutive season of glaciological
studies at Deception Island, and the second season of
studies at Livingston Island, were carried out from
January 10 to February 2, 1972, by a five-man group
consisting of Dr. Cohn Bull, Mr. James Curl, Dr. Olav
Orheim, and Mr. Michael Quinn, all from The Ohio
State University, and Dr. Valter Schytt, University of
Stockholm, Sweden.

The primary objectives of the work were: (1) com-
pletion of the studies, started in the 1970-1971 sea-
son, of the ice stratigraphy exposed on the walls of a
100-meter-deep crater formed through a glacier by
the August 1970 volcanic eruption, (2) collection of
ice samples from the crater walls for radiometric

1 Now at Norwegian Polar Institute, Oslo.

dating and geochemical analyses, and (3) mass bal-
ance studies on glacier G-1 on Deception Island and
on Rotch Dome on Livingston Island. Bad weather,
particularly an abnormally high frequency of strong
winds, hampered the field work. Despite this, most of
the primary objectives were accomplished, but it was
not possible to complete the full program of sample
collection for geochemical analyses. Some secondary
programs were also curtailed.

This season, as before, there was a strong interna-
tional aspect to the Deception Island research. The
U.S. group stayed at the Argentine station, together
with the geologists Dr. Nestor Fourcade and Dr. Jose
Viramonte from Argentina and Mr. Michael Harvey
from Great Britain. A Chilean geologist also stayed
there for a few days. Two assistants from the Instituto
Antártico Argentino operated the station. The Argen-
tine group and the British geologist worked at the
island from early December to late January. Once
again, we thank the Instituto Antártico Argentino for
allowing us the use of their facilities and for support-
ing us.

The work at Livingston Island included studies of
the shear-plane moraine ridges that border the western
edge of Rotch Dome. The actual moraine cover was
thin, the ridges low, and the lichen population was
well established, with individual species measuring up
to 10 centimeters in diameter. There is certainly no
rapid glacier retreat, but more likely a near-balance.
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The ice sheet has once been considerably smaller; the
shear planes carry beach material, and even low
beaches (8 to 10 meters above sea level) disappear
under the ice front.

The main result of the Deception Island study has
been the establishment of the annual mass balance
variations of the island from about 1680 A.D. to the
present. Recent analyses of this record show that short-
term mass balance variations in the Northern and
Southern Hemispheres are negatively correlated (Or-
heim, 1972). The figure shows the Deception Island
record and a composite record made from the mass
balance data of all glaciers in the Northern Hemi-
sphere with long series of surface mass balance ob-
servations. The longest of these series is from 1946.
All together, records from six glaciers were used, of
which three are in the European Alps, two in Scandi-
navia, and one in the northwestern U.S.A. Annual
variations among the glaciers in the Alps and in
Scandinavia correlate strongly and positively, and
there is also good correlation between the three re-
gions when the records are averaged over several
years. The Northern Hemisphere curve shown in the
figure is thus believed to represent the mass balance
variations after 1946, in the latitudes 45 0 to 700N.,
within which these six glaciers are situated.

The Deception Island record has been confirmed in-
dependently for the period from 1946 to the present
(Orheim, in press) and is the only precise mass bal-
ance record from the Southern Hemisphere for this
period. Comparison between meterological data from
Deception Island and from other stations in middle
to high southern latitudes shows that the climatic
variations at Deception Island are representative of
the regional climatic variations of the southwestern
Atlantic Ocean. Both for these six Northern Hemi-
sphere glaciers and for the Deception Island glaciers,
the year-to-year variations in mass balance are con-
trolled mostly by summer temperature variations.
Thus the results suggest an anticorrelation between
summer temperatures in middle to high latitudes in
the two hemispheres.

No mass balance records based on surface measure-
ments extend to before 1964. The most precise of the
long records determined by other means is from Stor-
breen in Norway. This record extends to 1816, and
comparison of this record with the Deception Island
record shows a marked anticorrelation. Cross-spectral
analysis shows that the two records contain out-of-
phase cycles of about 11 and about 20 years. Thus
this result suggests that the anticorrelation between the
two hemispheres has persisted for the period 1816 to
the present, and that this anticorrelation is related to
a casual mechanism with periods of about 11 and
about 20 years.

This work was supported by National Science
Foundation grant GV-28895.

Net mass balance (m)

5-year running means (smoothed by the function: b	+ 4b
n-2	n—i

+ 6b + 4b	+ b 06) of the net mass balance record
n	n+i	n+2

from Deception Island (5), and a combined record of all long
series of surface mass balance observations in the Northern

Hemisphere W.
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Glaciological investigations
in Antarctica
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During November 1971 the principal investigator
and an assistant, Mr. W. Sheehy, visited a number of
glaciers along the southern foothills of the Royal
Society Range. These studies were concerned primarily
with investigation of the debris patterns in the glaciers
and the mechanisms of their emplacement. Sites
visited included eight alpine glaciers—Walcott,
Adams, Miers, Joyce, Garwood, Hobbs, Blue, and
Commonwealth—and a single outlet glacier, Taylor.
Little direct evidence was obtained of any significant
incorporation of debris at the base of any of the nine
glaciers examined—with the possible exception of
Taylor Glacier. However, all the glaciers contained
laminations made up of fine sand and dust (fig. 1).
Such debris tended to be concentrated into zones up
to 3 meters thick, and as many as four laterally ex-
tensive zones were identified in several of the glaciers.

100	 ANTARCTIC JOURNAL




