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Marine geologic and geophysical data collected during aus-
tral summer 1984-1985 provide the means to study the
Pleistocene/Holocene glacial history of the South Orkney
Plateau (figure 1). Land-based evidence of one or more past
glacial maxima on the South Orkney Islands has been observed
by several authors including Pine (1913), Holtedahl (1929), Marr
(1935), and Matthews and Maling (1967). Anderson et al. (1980)
and Elverhøi (1981) have shown that ice was grounded on the
Weddell Sea continental shelf during the late Wisconsin. Ice
advances also occurred during this period on other subantarctic
islands, such as South Georgia and the South Shetlands
(Sugden and Clapperton 1977, 1986), Marion Island (Hall 1983),
and Kerguelen Island (Hall 1984). Thus, although there may be
differences in exact timing of advances, a coincidental ice expan-
sion would be expected on the South Orkney Islands.

There are essentially three possible scenarios for the late
Wisconsin glacial maximum on the South Orkney Plateau:

• ice was grounded over the entire plateau;
• ice was grounded near the islands, and floating ice, either

pack ice or an ice shelf, covered the remainder of the
plateau; or

• glacial expansion was limited to the islands, and ice condi-
tions on the plateau were similar to those today.

Sediments deposited under a floating ice shelf are, by defini-
tion, transitional glacial marine deposits, characterized es-
pecially by homogeneous texture and mineralogy, low diversity
and abundance of marine fossils, and pebble shapes indicative
of basal transport (Anderson et al. 1980). Sediments deposited
under grounded ice are basal tills, which are similar to transi-
tional glacial marine sediments but are also overcompacted. The
mineralogy of any ice-rafted debris (IRD) present in basal tills or
transitional glacial marine units should be restricted to that
found on the South Orkney Islands. Since ice-shelf-derived
icebergs do not transport basal debris very far from their
grounding lines, sedimentary units deposited underneath the

distal part of an ice shelf should have little IRD, and thus a fine-
grained texture.

Core and seismic data from the South Orkney Plateau (figure
2) indicate that an ice sheet was grounded on the plateau to
approximately 240 meters depth. Cores recovered landward of
this depth are basal tills or transitional glacial marine sedi-
ments. Seaward of 240 meters, mainly compound glacial marine
sediments were recovered. Reflection characteristics and mor-
phological features on seismic profile H also suggest the pres-
ence of grounded ice in the recent past at less than 240 meters
depth. No evidence was found which indicates that an ice sheet
was grounded over the entire plateau during the late Wisconsin.

Many cores collected from the outer South Orkney Plateau
and slope contain sections which were apparently deposited
under thicker and more persistent floating ice than exists there
today. One characteristic common to these "sub-ice" deposits is
the lack of, or very small amount of, biogenic material (es-
pecially diatoms). Because some species of diatoms thrive with-
in and under sea ice (1-2 meters thick) (Meguro 1962; Homer
1976; Hoshiai 1977), a complete lack of diatoms probably indi-
cates deposition under thick, permanent pack ice or a coherent
ice shelf. Terrigenous dilution is unlikely since the only prox-
imal source of terrigenous sediment is the South Orkney Island
group, which is too small to contribute a large percentage of
sediment to the outer plateau and slope. Complete dissolution
of a varied assemblage of siliceous tests at this latitude is also
improbably since near-surface dissolution of biogenic silica in
southern ocean waters is slow (Nelson and Gordon 1982).

Most of the "sub-ice" units also have a fine-grained texture,
indicating low IRD content. However, in the "sub-ice" units
which do contain IRD, exotic debris makes up 2 to 12 percent of
the coarse sand. Thus, the most likely ice condition represented
by the "sub-ice" units is that of thick, permanent pack-ice cover.
This condition could prevent much, or all, of the primary bio-
genic production but would allow icebergs from the Antarctic
Peninsula to pass through the area and deposit exotic debris.
The presence of a coherent ice shelf would prevent the passage
of all icebergs, and thus prevent deposition of any exotic debris.

Conclusive evidence for a massive ice shelf expanded from
the continent, such as that proposed by Johnson and Andrews
(1986), was not found in South Orkney Plateau or slope cores.
However, a large percentage of the slope cores are affected by
sediment gravity flow and cannot be used to interpret glacial
history. Timing of the grounding event indicated by cores 21
through 26 is unknown and could represent grounding of such
an ice shelf.
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Figure 1. Regional map showing the location of the South Orkney Plateau with respect to 600S latitude, the antarctic continent, and other
subantarctic island groups.
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Figure 2. Bathymetry of the western South Orkney Plateau showing locations of austral summer 1984-1985 piston cores and single-channel
seismic data. Contour interval is 250 meters. Regional bathymetric data was made available courtesy of P.F. Barker.
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