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Volcanic-rich Ross Sea drift, which marks a former grounded
ice sheet in McMurdo Sound, is prominent and nearly continu-
ous along the west coast of the sound (figure 1). On coastal
foothills this drift sheet has a morphologically distinct outer
boundary, but on valley floors it does not exhibit distinct outer
limits. Perched deltas, strandlines, and carbonate beds show
former proglacial lakes in some valleys. Such lakes may have
floated Ross Sea ice tongues and rafted drift, thus precluding
distinct outer drift limits. Radiocarbon dates of Glacial Lake
Trowbridge* in Miers Valley and Glacial Lake Washburn farther
north in Taylor Valley show thick blocking Ross Sea ice in valley
mouths during late Wisconsin time (Clayton-Greene, Hendy,
and Hogg in press; Stuiver et al. 1981; Denton, Prentice, and

* Glacial lakes discussed in this paper no longer exist.

Miers Valley

Marshall Valley
;•	<!-.	s'

Figure 1. Oblique aerial photograph of dry valleys on the west coast
of McMurdo Sound between the Royal Society Range (in the far
distance) and the Koettlitz Glacier (left and in the foreground). Dark-
colored Ross Sea drift is intruded into ice-free valleys exposed to
the coast. On the extreme right is Marshall Valley and in the center is
Miers Valley with Lake Miers and the Miers and Adams glaciers in the
middle distance. The dark ring apparent on Lake Miers is composed
of ice-supported drift mounds. Trough Lake is in the top left of the
photograph.
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Figure 2. Schematic representation of the possible mechanism for transporting glacial debris in permanently ice-covered proglacial lakes.
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Burckle in press). However, available radiocarbon dates cannot
be used to infer details of Ross Sea glacial fluctuations until
valley-floor drift features are understood.

Miers Valley exhibits Ross Sea drift with a large basaltic com-
ponent, including kenyte. Drift mounds occur in two forms. In
eastern Miers Valley drift mounds rest on thin laminated calcite
and silt beds of Glacial Lake Trowbridge (Clayton-Greene et al.
in press). In western Miers Valley a thin sediment veneer and
prominent ice-cored drift mounds up to 2 meters high occur on
the floating ice cover of present-day Lake Miers. Similar features
occur on Deep Lake at Cape Barne (Hendy, Selby, and Wilson
1972) and on Trough Lake (Lyon 1979.)

Previous investigators concluded that drift now in mounds
on Lake Miers originated from the lake bed. Bradley and Palmer
(1967) proposed that sediment froze to ice around the lake
margins during winter. Compressive forces and ice diapairs
then caused upward doming, with the sediment eventually
being thrust onto the ice surface. Bell (1967) suggested possible
accumulation of wind-blown material but ruled out a glacial
source due to the distance between the lake and present-day
glaciers. He favored Bradley and Palmer's (1967) mechanism.
Hendy et al. (1972) proposed that gravel lenses froze to basal
lake ice and then moved upward because of surface ice ablation.
Our coring showed that drift occurs only in the top 3-4 cen-
timeters of the ice raft on Lake Miers. With the exception of rare
sand grains, ice is free of debris below this depth. Further, ice-
surface drift is coarser and contains a lower percentage of basalt
than underlying lake-floor sediments. These observations con-
tradict the models of Bradley and Palmer (1967) and Hendy et al.
(1972), which predict that debris should occur throughout the
ice raft.

We suggest that drift mounds on Lake Miers and on lac-
ustrine carbonates in eastern Miers Valley share a common
origin. By our model, supraglacial and englacial drift originally
transported into Miers Valley by a Ross Sea ice tongue was
deposited directly onto the floating ice cover of Glacial Lake
Trowbridge. Because ice froze to the bottom and ablated from
the top of the flating raft, coarse clastic sediment remained
supported on the Glacial Lake Trowbridge ice raft. Progressive
movement of floating lake ice away from the Ross Sea glacier
front conveyed the drift load to the annual meltout moat at the
other end of the lake, where it was deposited onto the lake bed
from the ice edge (figure 2). Upon retreat of the Ross Sea glacier
lobe, clastic material remained supported on the floating ice raft
until Glacial Lake Trowbridge drained or evaporated (figure 3).
Lake drainage left drift mounds stranded on lacustrine sedi-
ments in the eastern valley floor. Further west present-day Lake
Meirs represents an isolated remnant of Glacial Lake
Trowbridge. In the absence of a Ross Sea glacier tongue to push
the lake ice cover, the supported debris cones remained in
place.

An active example of this suggested mechanism exists at
Trough Lake. Here Lyon (1979) observed compressional ridges
radiating out from Koettlitz Glacier over the lake surface. He
suggested that the gravel on ridge sides, as well as poorly sorted
sand and gravel elsewhere on the ice cover, were derived from
Koettlitz Glacier.

Our proposed mechanism is important for interpreting ant-
arctic glacial stratigraphy, because it enables glacial drift, includ-
ing erratic clasts, to be transported across proglacial lakes and
deposited well beyond glacier termini. The resulting drift
mounds can be misinterpreted as having been deposited di-
rectly from glacier ice. In addition, coarse drift from lake ice may
be deposited on fine-gravel lacustrine sediments, preserving

Figure 3. Preservation of lacustrine sediment by ice-ratted glacial
debris. Stage 1: A proglacial lake supports glacial debris over two
basins, allowing silts to be deposited throughout the lake. Stage 2: A
lowering of the lake level isolates one of the basins, and debris,
which was previously ice supported, is deposited where the water
depth is now too shallow to maintain a permanent ice cover. Stage 3:
Evaporation of the isolated basin removes the remaining ice cover
and aeolian deflation removes the unprotected lacustrine silts. De-
bris is preserved on the ice surface of the surviving lake.

them from subsequent aeolian deflation. Isotopic dates of blue-
green algae or carbonate from such lacustrine sediments afford
accurate ages for a former lake but not necessarily for the glacier
that originally transported drift into the valley. Isotopic dating
samples originating in this fashion should be treated with cau-
tion in interpreting ice-sheet history.
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The principal objective of our 1986-1987 field season was to
make a study of the Reckling Moraine on the east antarctic ice
sheet at 76°15'S 158°40'E about 15 kilometers west of Reckling
Peak in southern Victoria Land. We were airlifted in early De-
cember by helicopter from McMurdo via Marble Point and
established a tent camp on the polar plateau at 76°35'S and
159°0'E about 9 kilometers southwest of the highest point on
Battlements Nunatak (figure 1). From there we moved our camp
with snowmobiles and Nansen sleds to the Reckling Moraine
about 38 kilometers north of the put-in camp.

The Reckling Moraine consists of rock clasts and fine-grained
sediment that are accumulating on the surface of the ice sheet in
an area of about 10 square kilometers. The clasts and sediment
originate by ablation of sediment-laden ice that underlies the
moraine as reported previously by Faure and Taylor (1985) for
the Elephant Moraine located at 76°17'S and 157°20'E. The Reck -
ling Moraine is horseshoe shaped with the prongs of the horse-
shoe pointing to the northeast. It is about 1.5 kilometers wide
and just over 6 kilometers long.

We mapped the western half of the Reckling Moraine from a
grid of surveyed lines. A plot of major dust bands in figure 2
reveals that the ice sheet has been folded. Large clast-free areas
also appear to reflect the structure of the ice sheet.

The lithologic composition of clasts more than 16 millimeters
in diameter was determined by "pebble counting" at 78 sur-
veyed stations. The principal rock types are dolerite, gabbro,
and basalt assignable to the Ferrar Supergroup and sandstone,
siltstone, and shale derived from the Beacon Supergroup. The
abundances of the major rock types, expressed in terms of
percent by number, were contoured as shown in figure 3. The
diagram reveals the same bilateral symmetry shown also by the
distribution of dust bands in figure 2.

Sixteen of the 78 surveyed stations contain fragments of coal;
but clasts of granitic igneous rocks or metamorphic rocks do not
occur in the Reckling Moraine. The black fibrous calcite of
apparent hydrothermal origin that occurs in the Elephant Mor-
aine (Faure, Taylor, and Jones 1986) is absent from the Reckling
Moraine. Although we collected several meteorite specimens
along the southern fringe of the Reckling Moraine, we did not
find any within the main body of the moraine.

The granite clast dated by Faure, Kallstrom, and Mensing
(1984) probably originated from the moraines in the Allan Hills
and not from the Reckling Moraine as reported.

Figure I. Helicopter at the put-in camp on the polar plateau south-
west of Battlements Nunatak. (Photo by David Reed.)
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