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Volcanic eruptions contribute aerosols and particulate mate-
rial to the atmosphere. By analyzing the soluble and insoluble
impurities in ice cores, it is possible to evaluate past contribu-
tions of volcanism to the atmosphere. The source of the im-
purities may be from violent eruptions, such as Mount St.
Helens and El Chichon, which had a global effect, or from
smaller eruptions which have only a local effect. The objective
of our study was to estimate the rate of sulfur dioxide (SO 2) and
particulate emission from Mount Erebus and evaluate its effect
on the antarctic atmospheric aerosol load.

Mount Erebus, the largest volcano on Ross Island is one of
two active volcanoes in the western Ross Sea area; the other
Mount Melbourne is insignificant as an aerosol source. A dis-
tinct volcano plume has been a characteristic feature of Mount
Erebus, since the volcano was discovered in 1841 by Sir James
Ross. Since 1972 a persistent, convecting lava lake has been
present in the inner crater of Mount Erebus (Kyle et al. 1982).
Although strombolian eruptions are frequent, they are so small
that they do not disperse significant amounts of volcanic ash
very far from the summit crater. The aerosols on the other hand
appear to be emitted in significant quantities and the charac-
teristic lenticular plume can be seen on occasions to extend for
hundreds of kilometers.

The SO2 flux was measured using a Barringer correlation
spectrometer (coSPEc-v) mounted aboard a National Science
Foundation LC-130 Hercules airplane flown by U.S. Navy pi-
lots. A survey method similar to Casadevall et al. (1981) was
used. The instrument was positioned on the upper bunk in the
cockpit so that it looked upward through a quartz window
mounted in the crew escape hatch. On four flights we flew six or
seven traverses under the perpendicular to the plume being
emitted from Mount Erebus. The COSPEC measured the absorp-
tion of ultraviolet skylight by SO2 in the plume. Emission rates
were determined by multiplying the estimated cross-section
S02 burden by the windspeed, as read from the inertial naviga-

tion system on the aircraft. Our estimated SO 2 emission rates
are given in the table.

For the particle measurements we used a 10-stage quartz
crystal microbalance (QcM) impactor. Air samples were col-
lected through a isokinetic probe mounted in the sextant port
above the navigator's desk on the LC-130 aircraft. The QCM gave
real-time measurements of the particle mass in ten equal log-
arithmic size intervals from 0.05 to 25 micrometers and larger.
The particles were retained on the quartz plates for laboratory
examination of morphology and elemental composition. Sam-
ples were collected by flying through the center of the plume,
perpendicular to its dispersal axis and in traverses along the
length of the plume. On 9 December 1983 we measured a mean
particle flux of 21 ± 3 metric tonnes per day. The ratio of the SO2
flux to total particle flux was 14:1.

Our mean S02 emission rate for Mount Erebus is 230 ± 90
metric tonnes per day (table). Polian and Lambert (1979) re-
ported an SO2 emission rate of 3 tonnes per day, whereas Radke
(1982) reported 35 tonnes per day. Our estimate is significantly
higher, but typical of that found in post-eruptive volcanoes
(Berresheim and Jaesehke, 1983). It is probable that Mount
Erebus may contribute significant amounts of SO 2 to the at-
mospheric sulfur budget in the Ross Sea embayment, although
compared to the total antarctic atmospheric budget, it may be
less significant (Delmas 1982) than suggested by Radke (1982).
It is possible that Mount Erebus may contribute to the antarctic
stratosphere during winter when the tropopause is significantly
lower and the plume could be injected into the stratosphere. If
this were to occur, then Mount Erebus may leave a chemical
signature in the snow and ice of the east antarctic ice sheet.
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Sulfur dioxide emission rates from Mount Erebus

Number of
Date	 Traverses	 Tonnes per day

9/12/83	 6	 290 ± 140
14/12/83	 7	 150 ± 30
17/12/83	 7	 290 ± 65
19/12/83	 7	 200 ± 50

Mean	 230 ± 90
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