
to the Paleocene and Eocene in the Western Hemisphere.
Several nautiloids from the Oligocene and Miocene of
Australia originally described as belonging to the genus
Nautilus recently have been referred to as Eutrephoceras (Dar-
ragh, 1970) in a catalog of Australian Tertiary molluscs. A
detailed study of these Australian nautiloids is needed to
determine if these Middle Tertiary species actually belong to
the genus Eutrephoceras. At the present time, their placement
in Eutrephoceras seems questionable.

The other species of nautiloid from the La Meseta Forma-
tion is represented by a single specimen of Aturia from the
middle part of unit II (Institute of Polar Studies location 15).
The size and development of the sutures is very similar to A.
bruggeni Ihering from the Eocene of Punta Boqueron, Tierra
del Fuego. When more material of the genus Aturia from the
La Meseta Formation is available for study, it probably will
be shown that the antarctic specimens are referrable to A.
bruggeni. The occurrence of E. argentinae and Aturia sp. in the
La Meseta Formation supports the Eocene age assignment
proposed by Simpson (1971).
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Effect of formation of the west
antarctic ice sheet on shallow-
water marine faunas of Chile
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Oceanic circulation in the southeast Pacific is dominated
by the broad slowly eastward flowing West Wind Drift. Most

of the water in the West Wind Drift is derived from the
Central Pacific, with little or no surface water coming from
the Circumpolar Current (Arnold Gordon, personal com-
munication). The surface waters of the West Wind Drift are
characterized by a longitudinal temperature gradient with the
temperature decreasing to the south and reaching a
minimum along the Polar Front. At the point where the West
Wind Drift impinges against South America in the vicinity of
Isla Wellington, part of the current is deflected northward
along the coast of Chile, forming the Humboldt Current. The
remaining portion of the water of the West Wind Drift turns
southward and flows through Drake Passage. Because of
cooling in the southern Circum-Pacific, surface water of
Humboldt Current is relatively cold.

The physical characteristics of the Humboldt Current are
controlled by the prevailing weather patterns on the West
Wind Drift as it flows across the south central Pacific. The
biological and geological processes along the west coast of
South America are dependent on the Humboldt Current and
any variation in the marine and polar climate in the southern
Circum-Pacific should be reflected by corresponding changes
in the Humboldt Current. Because the Humboldt Current
has been a permanent oceanographic feature in the southeast
Pacific throughout most of the Cenozoic, the geologic record
along the coasts of Chile and Peru should contain a detailed
history of past climatic events in the southeast Pacific and
Antarctica.

Climatic deterioration in Antarctica began in the Early
Tertiary and continued through the Cenozoic (Shackleton
and Kennett, 1975). A comparable cooling trend also should
be recorded along the west coast of southern South America.
My recent work on the shallow-water molluscan faunas of
Central Chile indicates that subtropical conditions existed
during the Middle and Upper Miocene when temperatures
would have been expected to be much colder. Recently col-
lected material from the northern part of the Gulfo de Penas
suggests that these subtropical conditions extended at least as
far south as 47°S. These diverse subtropical faunas abruptly
disappear at the end of the Miocene and are replaced by cool
temperate impoverished faunas similar to the faunas existing
today along the coast of Chile. This sudden faunal change
appears to be related to the formation of the west antarctic ice
sheet during the latest Miocene and Lower Pliocene
(Zinsmeister, 1977).

Prior to the development of the west antarctic ice sheet,
West Antarctica consisted of a series of islands extending
from the northern tip of the Antarctic Peninsula to Marie
Byrd Land and was separated from East Antarctica by a
broad, relatively shallow seaway (Zinsmeister, 1977). The
name Shackleton Seaway is provisionally applied to this
shallow sea, which existed between East and West Antarctica
prior to the development of the west antarctic ice sheet.
Because of its geographic location, a significant amount of
surface water from the Circumpolar Current probably was
diverted through this seaway, reducing the amount of cold
water flowing along the west coast of the Antarctic Peninsula.
In addition, the absence of an extensive ice sheet in West Ant-
arctica also would have greatly reduced the prevailing
westerly winds and importance of the Antarctic Divergence
and the formation of antarctic surface water along West Ant-
arctica. The net result of a greatly weakened divergence and
the water diverted from the Circumpolar Current through the
Shackleton Seaway would have been a southward shift of the
Polar Front and a corresponding displacement of the West
Wind Drift to the south.
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The cold water of the southern part of the West Wind
Drift would then have flowed through Drake Passage and not
along the coast of South America. The southward shift also
may have resulted in a change of prevailing wind patterns
along the coast of South America and allowed the develop-
ment of strong, warm, south-flowing, El Nio-like counter-
current along Peru and Chile. If this hypothesis is correct,
warmer conditions would have existed much farther south
along South America and in the southeast Pacific. The pre-
sence of subtropical molluscan faunas as far south as the
Gulfo de Penas and tropical radiolarians in the Middle and
early Late Miocene at Deep Sea Drilling Project site 323 in
the Bellingshausen Sea (Craddock and Hollister, 1976) sup-
port this hypothesis of a southward advance of warmer condi-
tions during the Middle Neocene.

With the development of the west antarctic ice sheet at the
end of the Miocene and Lower Pliocene, the Shackleton Sea-
way was closed, and water that previously flowed between
East and West Antarctica was diverted northward along the
Antarctic Peninsula and through Drake Passage. The
development of a major ice sheet in West Antarctica and
associated wind patterns would have caused an intensifica-
tion of the Antarctic Divergence. This would have increased
the amount of antarctic surface water being formed and
shifted the Polar Front northward. With the corresponding
displacement of the West Wind Drift to the north, the colder
subantarctic water that lies just north of the convergence and

which had flowed through Drake Passage would then be in-
corporated into the Humboldt Current and flow northward
along the coast of Chile. The sudden introduction of colder
subantarctic waters in the Humboldt Current is believed to be
the cause of the sudden disappearance of the subtropical
molluscan faunas along the coast of southern and central
Chile at the end of the Miocene.
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Fresh-water diatoms from perched
deltas in Taylor Valley, Antarctica
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We are studying the glacial geology and micropaleon-
tology of sediments from Taylor Valley. G. Denton dis-
covered that numerous perched deltas in this valley contain
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layers of algae (Cyanophyceae). Carbon-14 dating of the
algae place the age at from 8,340±120 (QL-993) to
18,170 ±70 (QL-1 137) years for deltas at elevations from 20
to 204 meters above sea level, respectively.

Taylor Valley delta sediments contain abundant,
unbroken freshwater diatoms and rare, fragmented marine
diatoms. A total of 14 freshwater species, which form 6 floral
assemblages, were present in samples from the 27 deltas
analyzed. Numerically important species include Nitzschia
antarctica, Navicula muticopsis, N. contenta, N. shackletoni, Pin-
nularia oculus, and Hantzschia amphioxys. Navicula mutica, N.
minisculum, N. gibbula, N. seminulum, N. murrayi, Stauroneis an-
ceps, Pinnularia cymatopleura, and Tropidoneis laevissima also were
present but not in as great an abundance.

We conclude that the deltas were deposited in a large
freshwater lake dammed behind a tongue of the grounded
West Antarctic Ice Sheet (Denton et at., 1971, 1975; Denton
and Borns, 1974) which filled the Ross Sea and McMurdo
Sound about 18,000 to 19,000 years ago. The sequence of
dates, from oldest at highest elevations to youngest at lowest
elevations, indicates that the lake level dropped as the ice
tongue retreated. The six freshwater floral assemblages may
represent differing environmental conditions at different
times in the history of this short-lived lake. The presence of
rare fragmented marine diatoms in the deltas is probably re-
lated to reworking of older Ross Sea drift by grounded ice or
by fluvial or lacustrine processes, rather than to invasion of
Taylor Valley by marine waters during the Late Quaternary.

Freshwater diatoms also occur in a number of other
deposits in Taylor Valley and the Dry Valley region. We cur-
rently are working with samples from several of these deposits
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