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The salinity and gamma logs at Don Juan Pond appear to
corroborate the arguments favoring ground water recharge
into the pond. The lowest salinities are found in the Ferrar
Dolorite, which is presumed to be the conduit through
which sub-ice sheet water is discharged to the glacial
periphery.
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Pw (1960) was the first to recognize that ice sheet
thickening in McMurdo Sound blocked the seaward ends of
Taylor and other adjacent valleys to form freshwater lakes
within them. This has been pursued and further developed
by Denton et al., (1968, 1970, 1974), and the glacial history
derived from lake levels is still under investigation. Evidence
from Dry Valley Drilling Project (DVDP) hole 15 suggests
that at least parts of McMurdo Sound (or even the entire
sound) experienced freshwater lacustrine conditions in the
past and that McMurdo Sound was an oasis as unusual as
present day dry valleys.

DVDP hole 15 penetrated the floor sediments of McMurdo
Sound 20 kilometers east of Marble Point, and partial core
was recovered between 122 and 184.6 meters below modern
day sea level (figure). Even though seawater was used as the
drilling fluid, the lowermost sediments from hole 15
(biozone M, zonule I) contain only freshwater diatoms such
as Navicula seminulum Grun, Nitzschia antarctica W. and
G.S. West, and a species of Melosira. Sedimentary pore
salinities are one-fifth that of sea water (McGinnis et al.,
personal communication). Biozone M represents a period
when a grounded ice sheet collapsed in McMurdo Sound
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Core profile, DVDP hole 15 (McMurdo Sound).

and deposited basaltic material derived from the Tertiary
McMurdo alkaline basaltic province along with minor
amounts of crystalline basement, the Ferrar Dolerite and the
Beacon Supergroup sediments. Lacustrine conditions below
the present day sea floor are explained either by a grounded
Ross Ice Shelf blocking McMurdo Sound in the north and
southeast, or simply by ice sheet disintegration during stands
of low sea level.

Blocks of this ice sheet (ice sheet 1) probably grounded on
the continental shelf in western McMurdo Sound and sup-
plied material to the hole 15 site from streams that presorted
the material on the surface of the grounded shelf ice blocks.
This phenomenon still occurs today on the McMurdo Ice
Shelf and on the stranded ice block termed the Strand
Moraines near Bowers Piedmont Glacier. I analyzed an
alluvial fan from a stream flowing off the Strand Moraines
and found it to contain basaltic sediments unimodally sorted
around 400 microns. Since this alluvial fan formed on the
pack ice abutting the Strand Moraines, a sorting of 300
microns is not unreasonable even at some short distance
from such a disintegrating block. Similar sorting was found
in four samples from biozone M of hole 15.

Since the dominant lithology of hole 15 is basaltic, it is
difficult to accept that the material was deposited by ice
entering McMurdo Sound from the north. Admittedly, ice
streams flowing northward from the Transantarctic Moun-
tains to the southeast of Ross Island have flowed past its
eastern side and then backflowed into McMurdo Sound
(Denton et al., 1974). Even though these ice streams might
entrap basaltic material from northern Ross Island, their
dominant lithology should also include continental rocks.
Such does not seem the case in the hole 15 succession. Fur-
ther study is needed. Ice streams flowing from Mount
Discovery, Minna Bluff, Brown Peninsula, and Black Island
transport predominantly basaltic material and are the more
logical origin for the hole 15 sediments.

Following the deposition of freshwater sediments (biozone
M, zonule 1) a marine transgression occurred (biozone M,
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zonule 2). The 6 meter of sediments embraced by zonule 2
are deformed by ice loading. The sigmoidal foresets within
the plane parallel bedding are beyond the normal angle of
rest (Barrett et al., 1976). This is not drilling deformation,
for there is a logical progression from the upper deformed
beds to underlying inclined and horizcntal beds within
biozone M. Further, laboratory processing of these
sediments indicates that they have been reasonably com-
pacted and perhaps, in places, semilithified. Lacustrine
deposition and a marine transgression were followed by an
ice sheet advance into the area. This deformed the upper-
most interval in biozone M and perhaps removed some of
the marine record (ice sheet 2).

When ice sheet 2 later floated, a thin but rich benthic mat
of foraminifera, bryozoa, and sponges developed (biozone
N, zonule 1). Unstable conditions followed during which an
ice sheet carrying basaltic material deposited sediments of
biozone N. It is not known whether the second disintegration
of an ice sheet in McMurdo Sound occurred in marine or
freshwater conditions. Rare marine and freshwater diatoms
are present. The freshwater diatoms could have originated
from surface meltpools on ice sheet 2, and deposition could
have been in marine conditions. If disintegration of biozone
N did occur in freshwater conditions, the depth of biozone N
(122 to 136 meters below present day sea level) is close to low
sea level stands suggested for the most recent glacial max-
imum (Flint, 1971). The lithology consists of coarse to fine,
poorly sorted basaltic sands. Pore salinities are marine
(McGinnis, personal communication), but the sediments are
unconsolidated and could be contaminated by the seawater
drilling fluid or by downward salinity creep. The upper 30
centimeters of hole 15 contains a modern day benthic mat of
sponge spicules, foraminifera, bryozoa, and diatoms that
developed in stable conditions after the retreat of an ice
sheet from the area. The front of present day McMurdo Ice
Shelf is now 60 kilometers to the south.

The presence of lacustrine sediments in McMurdo Sound
180 meters below present sea level is highly significant.
Because more than one ice sheet is indicated by the sedimen-
tary succession, the age of the lowermost interval is thought
to be pre-Wisconsin. If ice sheet 1 disintegrated in western
McMurdo Sound during low stands of sea level, this would
suggest that marine ice sheets disintegrate before continen-
tal ice sheets deglaciate and are more closely connected with
deglaciation than with the onset of glaciation (Wilson, 1964,
1966).

Alternatively, the lacustrine deposits of hole 15 might not
be related to low stands of sea level, but are explained by the
disintegration of a grounded ice sheet within McMurdo
Sound while the area is cut off from the Ross Sea by the Ross
Ice Shelf to the north and southeast. The high bedrock
thresholds at the head of glaciers flowing into McMurdo
Sound and the subglacial topography to the west indicate
that a grounded ice sheet in McMurdo Sound will be poorly
supplied with ice from a thin corridor of the East Antarctic
Ice Sheet (Crary, 1962; Drewry, 1972; Calkin, 1974) and
will not be as thick as ice streams flowing from the Beard-

more, Byrd, and other glaciers to the southeast. This means
that a Ross Ice Shelf blocking McMurdo Sound in the north
and southeast would be much thicker than the McMurdo Ice
Shelf within the sound and that the latter could downwaste
to create freshwater conditions while the Ross Ice Shelf re-
mained to act as a dam separating McMurdo Sound from
the Ross Sea.

The main difficulty with the latter explanation is that a
completely blocked McMurdo Ice Shelf would not complete-
ly downwaste due to the thick insulation of morainal
material that would cover its surface. It is more logical to
argue that the downwasting took place during low sea level
stands while the deeper parts of McMurdo Sound were still
open to the sea and while the shallow areas of the continen-
tal shelf were exposed to freshwater conditions. Some ice
could float to sea through the deep channels along the
western side of . Ross Island, and lateral drainage patterns
could develop toward this 1000-meter-deep moat.

This research was supported by National Science Founda-
tion grant DPP 74-22894, directed by Peter-Noel Webb of
Northern Illinois University.
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