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During the 1978-1979 austral summer several firn cores were
drilled on the McMurdo ice shelf as part of a study of brine
infiltration (Kovacs and Cow 1975; Kovacs etal. 1982). To investi-
gate the potential for obtaining a volcanic record from Mount
Erebus in the area of Windless Bight, we undertook a study of
one of these cores as a pilot project to our current investigations
of tephra dispersal from Mount Erebus.

Windless Bight was thought to be an ideal site at which to
record eruptive events from Mount Erebus both because of its
proximity to the volcano and because it is an area of light winds.
However, in the course of this investigation, we discovered that
because the core was taken near Hut Point Peninsula, marine
impurities dominate the snow chemistry of the region and mask
any evidence of eruptions that one might hope to detect by
snow chemistry alone. Although a volcanic record from Mount
Erebus was not obtained from this core, a record of impurity
concentration variations at this site for the last 100 years has
been obtained. Furthermore, these measurements provide evi-
dence in support of a seasonal variation in marine impurities
linked perhaps to varying duration of open water and stormy
weather (Herron and Langway 1979; Warburton and Linkletter
1978).

Prior to sampling, the core was examined for any visible
stratigraphic features. In addition to many ice crusts and melt
layers, two dust layers were observed in the core. A diffuse dust
layer 10 centimeters thick was noted between 18.51-18.61
meters and a thinner, cloudy layer between 24.45-24.47 meters.
About 10 samples per year were taken from the upper 13 meters
of the core to establish whether seasonality could be detected in
the parameters being measured. The rest of the core (down to 44
meters) was sampled at intervals of about four per year except at
depths around 34.5 meters and 40 meters where detailed sam-
pling was performed.

Continuous profiles of liquid conductivity and deuterium
down to 44 meters were obtained for this core. A few samples
were also measured for sulfate and nitrate (by ion chromatogra-
phy) and sodium (by flameless atomic absorption). The figure is
a profile of the liquid conductivity and deuterium con-
centrations in the upper 13 meters of the core. The deuterium
profile was used to estimate yearly intervals of accumulation,
because it clearly exhibits regular seasonal fluctuations

throughout the first 13 meters. The conductivity profile con-
tains many sharp peaks which seem to correlate with the deu-
terium profile. The seasonal fluctuations were apparently pres-
ent throughout the core, as was determined by examining
selected deep sections which were sampled at intervals of 10 per
year. The sharpness of the conductivity peaks as compared to
the smoothness of the deuterium variations is consistent with
findings of Herron and Langway (1979) who observed sharp
sodium peaks and more sinusoidal oxygen isotope peaks in the
cores they studied. The similarity of the conductivity profile to
that of sodium suggests that the conductivity profile might be
interpreted as evidence of seasonal influxes of marine im-
purities during periods of open water and intensified cyclonic
storms. Detailed examination of some of the conductivity peaks
shows that they are actually associated with high concentrations
of sodium and sulfate. In some cases, sulfate is in excess of
stoichiometric sodium sulfate. Some of this excess sulfate could
be of volcanic origin (i.e., a local background) or may be derived
from marine biogenic sources.

Preliminary observations of the dust layer at 18.51-18.61
meters suggest that it is primarily windblown dust and
weathered fragments from locally exposed bedrock. Glass
shards are present although not abundant in this layer. The
origin of the 2-centimeter-thick layer at 24.45-24.47 meters is a
little more speculative although it too is probably local wind-
blown material.

The suggestion that there is a seasonality in the conductivity
and deuterium peaks permits an estimation of the accumulation
rate, using the spacing between adjacent peaks and the density
profile. The accumulation rate (b) and standard deviation (o•)
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Profile of liquid conductivity (on the left) and deuterium con-
centrations (on the right) in the upper 13 meters of the core. Annual
peaks are marked with their corresponding estimated year of depo-
sition. ("ii. S/cm" denotes microsiemens per centimeter; "613%0" de-
notes per mil deuterium isotope ratio.)
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estimated from 32 ± years (1945-1977) of seasonal deuterium
peaks (b = 19.8 centimeters of water per year, (T 5.9) and the
accumulation rate estimated from the conductivity peaks (b =
18.8 centimeters of water per year, a = 5.9) are in good agree-
ment. These are also consistent with measurements made by
Stuart and Bull (1963) from a pit on the McMurdo ice shelf (b =
18.5 centimeters of water per year, (T	3.4) for the period
1948-1958.

The results of this study are significant in terms of under-
standing polar ice chemistry. We conclude that in coastal sites,
such as the McMurdo ice shelf location, conductivity variations
can be interpreted as seasonal variations of marine salts and can
be used to date cores and to estimate accumulation rates. The
origin of substantial excess sulfate at this site is as yet unclear.

Studies of tephra dispersal around Mount Erebus were begun
during the 1982-1983 field season. Shallow firn cores and snow
samples were taken around the volcano for studies of grain size
distribution and ice chemistry. The purpose of this research is to
establish a model for fine-grained tephra dispersal about an
active volcano and to select a site where deeper coring in the
future could provide an interpretable record of eruptive activity
for Mount Erebus.

This core was made available by Tony Cow of the U.S. Army
Cold Regions Research and Engineering Laboratory. Measure-

ments of deuterium were provided by Jean Jouzel of the CEN

Saclay, France. Sodium measurements were performed by Mar-
tine Briat, Laboratoire de Glaciologie, Grenoble, France. Anal-
yses of liquid conductivity, sulfate and nitrate were performed
by Palais at the Laboratoire de Glaciologie, Grenoble. This work
was funded by the Institute of Polar Studies, Ohio State
University.
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Ross Ice Shelf oxygen isotope profile
at J-9
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A 16-meter-long, 8-centimeter-diameter core through the
Ross Ice Shelf at J-9 (82°22'S 168°40'W) was obtained in the
1978-1979 field season by the Soviet Antarctic Expedition and
the United States Antarctic Research Program (Zotikov,
Zagorodnov, and Raikovsky 1979a). Preliminary results of oxy-
gen isotope analysis were reported by Grootes and Stuiver
(1982). The oxygen isotopic composition (6 80) of the ice has
now been measured for the complete core and an additional
progress report is given here.

The figure shows 6180 for 52 1-meter core sections, 47 cut in
1981 and 5 in July 1982. The 1-meter core sections were sampled
in detail (0.5- to 2.5-centimeter intervals) to study short-term
variability in 6180. An average value for the 6 1 0 of each section
is used in the figure. The individual 1-meter averages show a
considerable scatter—±2 parts per thousand (%c)—around the
long-term trend, especially in the upper part of the core. This
has to be attributed entirely to the variability in the 80 of the
ice because the uncertainty of sample preparation and mass-
spectrometric measurement is less than 0. 1%c. Below 100-meter
depth cyclic short-term variations in 6 1 0 of up to 13%c over 10

centimeters occur in the ice (Grootes and Stuiver 1982). The
average value obtained for a section may be significantly influ-
enced when an incomplete cycle is included. An upper limit for
this type of error is suggested by Morgan (1982) who estimates
the error in 6 as being smaller than or equal to the spread in 6
divided by twice the number of maxima and minima sampled.
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Oxygen isotopic composition ( 8 180) [expressed as relative deviation
from the International Atomic Energy Agency, Vienna Standard
Mean Ocean Water (v-sMow), in parts per thousand—%0] of Ross Ice
Shelf ice at J-9 as a function of depth (measured in meters). Data
points each represent the average of a large number of samples
from a 1-meter core section. Error bars give an estimate of the
uncertainty based on the spread of h values observed in the section
and the number of cycles included in it.
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