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dissorophid similar to Micropholis of South Africa. The rep-
tiles are both therapsids, one being an anomodont much
larger than Lystrosaurus, the other a theriodont larger than
Thrinaxodon. A few fish scraps also collected are not yet iden-
tified.

This material from the Fremouw Formation of Antarctica
promises to add new information on the geographical dis-
tribution of faunas during the Lower Triassic in addition to
the morphological and taxonomic data obtained. Affinities
with the Lower Triassic faunas of South Africa, Indian, and
China have had corroborative influence on plate tectonic
constructs as discussed by Colbert (1970). He has demon-
strated a firm biostratigraphic correlation between the Lower
Triassic Lystrosaurus zone of the middle Beaufort beds of
South Africa and the fossil-bearing beds of the Fremouw For-
mation. Not only are the taxonomic listings of the two units
strikingly similar, but the structures of the living communities
the fossil taxa reflect appear to have been very similar. We
anticipate that the new collections from the Fremouw Forma-
tion will extend stratigraphic correlations to other Triassic se-
quences of the world and bring into sharper focus the en-
vironment in which the fauna lived.

This research was supported by National Science Founda-
tion grant DPP 76-23435.
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Eocene nautiloid fauna from the La
Meseta Formation of Seymour

Island, Antarctic Peninsula

WILLIAMJ. ZINSMEISTER

Institute of Polar Studies
The Ohio State University
Columbus, Ohio 43210

The La Meseta Formation of Seymour Island is un-
equaled in Antarctica for its abundant and diverse inverte-
brate fauna. Recent studies of the molluscan fauna
(Zinsmeister, 1976, 1977, in press) have provided new data
about the changes in the biogeographic distribution of
shallow-water faunas during the final breakup of Gondwana-
land.

The occurrence of Eutrephoceras argentinae del Valle and
Fourcade and a species of Aturia provides new evidence of an
Eocene age for the La Meseta Formation. Both nautiloids are
restricted to the lower two thirds of the La Meseta Formation
(units I and II of Elliot and Trautman, in press). E. argentinae
is the most abundant and occurs in both units I and II. In
most cases, specimens of E. argentinae are too poorly preserved
for detailed study. The specimen for the type of the species is
partially crushed and shows few diagnostic morphologic
features. I collected one exceptionally well-preserved speci-
men (see figure) from the seacliffs near Cape Wiman (In-
stitute of Polar Studies location 1). Because of the near per-

Eutrephoceus argentlnae del Valle and Fourcade.

fect preservation of this specimen, it is now possible to com-
pare E. argentinae with other species of Eutrophoceras from the
Southern Hemisphere. E. argentinae is very similar to E. allani
Fleming from the Eocene of New Zealand. It is believed to be
distinct because of the differences in the development of the
sutures and outline of the shell. E. victorianus Teichert from
the Paleocene of southeast Australia also appears to be closely
related, but distinct.

The genus Eutrephoceras, except for a single species in the
Oligocene from the west coast of North America, is confined
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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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Institute of Polar Studies
The Ohio State University

Columbus, Ohio 43210

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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