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Volcanic Eruption on Deception Island*
PAUL L. WILLIAMS

U.S. Geological Survey
Denver, Colorado

Ihe volcanic eruption of February 21, 1969, on
Deception Island off the northern coast of the Antarctic Peninsula (Fig. 1) was preceded by earth
tremors which began on February 14. The tremors
increased in intensity until the 21st, when volcanic
activity began as a cloud of steam rising to an estimated height of 3,000 m. Ash, pumice, and scoria
were then ejected from a fissure about 4.5 km long
and 120 in wide, trending about N.20°W. in the
eastern part of the island. The ejecta and gases were
erupted through the permanent ice cap, a hundred
iiieters or SC) thick, that crowns the mountainous, horseshoe-shaped island caldera. Several hundred thousand cubic meters of bombs and blocks up to 3 in
iiiaxinium dimension were discharged and came to
rest adjacent to the vent near its northern extremity;
elsewhere, only ash and scoria appear to have been
erupted. Areas that had been active during the Dcceinher 1967 eruption, such as "Yelcho Island,"
which was built during that eruption, and the smaller
eruptive center east of Telefon Bay, were inactive.
Considerable gas was emitted in Fumarole Bay before
the recent event (Kaye R. Everett, as quoted in
Anonymous, 1969).
Although the eruption was minor in duration and
amount of ejecta, it resulted in total destruction of the
Chilean base (Fig. 2'), previously damaged in 1967
(Valenzuela et al., 1968), and also in partial destruction and abandonment of the British base (Fig. 3').
Both base facilities were built on alluvial slopes near
Publication authorized by the Director, U.S. Geological
Survey.
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Figure L Deception Island. Base map modified from Valenzuela
and others (1968).
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Figure 2. Remains of living hut at Chilean station destroyed by
eruption on February 21, 1969. Ash and scoria mantle surface in
foreground. Fissure, mostly concealed by steam, lies on for side
of bomb-covered slope behind station.
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Figure 3. The British station after the eruption. Meltwater floods
rushing from the fissure in the ice cap (just beyond upper left
corner) to the sea (lower right) severely damaged the huts.
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sea level, directly • downslope from the fissure. Eruption of hot gases and ejecta through the ice cap produced floods of meltwater charged with ice blocks
and ash which rushed downslope and damaged or
destroyed the buildings in their path. Fortunately,
there was no loss of life or serious injury to personnel,
who were heroically evacuated by helicopters from
the Chilean naval vessel Piloto Pardo.
The results of the eruption emphasize the danger of
establishing permanent bases on alluvial slopes at the
base of ice-covered, active (or even apparently dormant) volcanic mountains. Flood damage could be
avoided or minimized by constructing bases on rocky
promontories.
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Antarctic Sodium Sulfate
and Recent Geomorphic History
WAKEFIELD DORT, JR.

and DORIS STAGE DORT

Department of Geology
University of Kansas
Beds of essentially pure mirabilite (Na2SO4'10H20),
usually with a thin coating of powdery thenardite
(Na2SO 4 ), are known from three areas in Antarctica.
At Skarvsncs Foreland on the Prince Olav Coast, thin
beds of mirabilite interlayered with sand and silt are
exposed on the shore of a highly saline lake that is
separated from the ocean by a narrow rock ridge. The
surface of the lake is now about 10 in
sea level,
but a gravel terrace about 45 in up indicates
that, prior to isostatic uplift of the coast, this basin was
occupied by an arm of the sea. The lake is composed
of relict sea water, trapped by the uplift, from which
the mirabilite crystallized. The presence of additional
saline lakes and numerous remains of marine organisms show where other bays existed in the Skarvsnes
area prior to the uplift.
A similar situation occurs in the Vestfold Hills,
where several saline lakes are present near the coast.
Although a marine terrace is not as well developed as
at Skarvsnes, remains of marine organisms indicate
the former extent of the sea, and show that the lakes
contain relict sea water. Several small deposits of mirabilite occur here.
Mirabilite is the first solid after ice to crystallize as
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sea water is cooled. It does not begin to form, however, until 88 percent of the original volume of water
has become ice. Many of the lakes at Skarvsnes Foreland and the Vestfold Hills are deep, at least one
exceeding 100 m, and it is unreasonable to postulate
that more than 88 percent of their volume froze.
Rather, part of the water that was originally trapped
by the uplift was lost from these basins by evaporation
in summer and sublimation from an ice cover in
winter. When consequent concentration of salts and
water temperature reached a critical relationship,
mirabilite began to crystallize.
Thicker, more extensive beds of mirabilite crop out
in morainic debris in front of the Hobbs Glacier and
in Miers Valley, southern Victoria Land. The high
purity and faintly laminated structure of the deposits
suggest periodic accumulation in bodies of water even
though the locations are in open valley ends facing
the ocean. It is probable that these valleys, and others
along this part of the coast, were dammed by a higher-level stage of the Koettlitz Glacier, the former existence of which is indicated by moraines. The sodium
sulfate was deposited in water ponded against the
glacier and its moraine. Apparently the Hobbs Glacier
has since advanced over some of these deposits.
Some sodium sulfate could accumulate where efflorescent deposits were washed into a basin. However.
the drainage areas of these valleys are so small that
such an explanation appears to he untenable. Therefore, the beds must have been deposited from trapped
sea water. The fact that they are now as much as 200
in sea level suggests that there was a considerably higher stand of the sea against the land before
isostatic uplift occurred as a result of partial deglaciation of the coastal area. The higher level of the Koettlitz Glacier that blocked the valley mouths was
floating on this higher stage of the sea and may have
been no thicker than the present glacier.
It is probable that sea water was also ponded in
other valleys between and near the Hobbs Glacier and
Miers Valley, but any resulting beds of mirabilite are
still concealed beneath younger debris. Furthermore, a
stand of the sea somewhat in excess of 200 in
the present strand would result in inundation of
Taylor Valley to above Lake Bonney and Wright
Valley to above Lake Vanda, provided there is a
low-level continuation of Wright Valley beneath the
Wilson Piedmont Glacier. Victoria Valley would still
have been above sea level. This, in turn, provides
additional support for the proposal that all of the
lakes in the lower and middle reaches of Taylor and
Wright Valleys contain relict sea water and marin
salts now modified to varying degrees by fractional
crystallization and mixing with terrestrial salts.
Bibliographic references applicable to this report, the resuit of two years of work, will appear in a paper now in
press in the proceedings of the Third Salt Symposium.
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