
Figure 2. Index map of Seymour Island.

• Collection of large quantities of marine invertebrates and
vertebrates from the Tertiary La Meseta Formation.

The Seymour Island field party comprised William J.
Zinsmeister, Thomas DeVries, Carlos Macellari, and Brian
Huber, Institute of Polar Studies, Ohio State University;
Michael 0. Woodburne and William Daily, Department of Earth
Sciences, University of California, Riverside; Rosemary Askin,
Colorado School of Mines; Farley Fleming, Department of Geo-

logical Sciences, University of Colorado; Sankar Chatterjee, The
Museum, Texas Tech University; and Gary Wilhite, USCGC
Glacier.

The Seymour Island expedition was supported by the follow-
ing National Science Foundation grants: W. J. Zinsmeister, DPI'
80-20069; Sankar Chatterjee, DPP 80-20096 and DPP 81-07152;
Rosemary Askin, DPP 80-20095; and Peter N. Webb, DPP 79-
07043.
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This notice records for the first time the presence of fossil land
mammals on the Antarctic Continent. The remains, considered

on the basis of associated megafossil and microfossil inverte-
brates and pollen to be of late Eocene age (about 40 million years
old), were recovered from a unit of thinly bedded arkosic sand-
stone near the top of unit II, 510 meters above the base of the La
Meseta Formation in northwestern Seymour Island (figure 1).

The fossils are referable to the extinct marsupial family Poly-
dolopidae, known previously from strata of late Paleocene to
early Oligocene age in Patagonia, Bolivia, and Brazil (Patterson
and Marshall 1978; de Paula Couto 1952; Simpson 1948).

As presently identified, the polydolopid remains consist of a
left mandible with lower third premolar-lower second molar
(P3-M2) and alveolus for lower third molar (M 3) (figure 2), a right
mandible fragment with lower third premolar-lower first molar
(P3-M 1 ), and isolated upper first molar (LM') and upper second
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molar (LM2). The specimens show that the third lower premolar
was laterally compressed for cutting, whereas the upper and
lower molars had a relatively flat grinding surface bounded by
many small cusps. This morphology most closely resembles
that found in the genus Polydolops, as described by Simpson
(1948) and de Paula Couto (1952), but differs from most species
of that genus in the apparent absence of lower second premolars
(P2), in the more elongate proportions of the molars, and in
details of their coronal morphology. The isolated upper teeth in
some ways resemble those of Amphidolops, known from Eocene
strata in South America (de Paula Couto 1952), but they could
have been modified from the condition seen in Polydolops. If all
upper and lower polydolopid teeth found on Seymour Island
pertain to a single species, that species reveals a combination of
characteristics unknown in South American forms.

The antarctic fossils clearly suggest the presence of a former
land connection (or a series of closely spaced islands separated
by shallow water) between the peninsula and South America. It
is difficult at present to narrow the timing of such a connection
beyond an interval from the late Paleocene (when polydolopids
first are known from South America) to the late Eocene (when
they are now known from Antarctica), or from about 55 to 40
million years ago.

The newly discovered materials thus confirm general theo-
ries as to past marsupial distribution (Clemens 1977; Marshall
1 )fl: Tedford 1 07J ), which predicted the presence of those ml-

Figure 1. Reconstructed relationship of Antarctica and adjacent
areas in the Late Cretaceous, showing broad continuity between
East Antarctica and Australia, the possibly discontinuous antarctic
archipelago, the approximate location of Seymour Island (5), and
the southern tip of South America (modified from Zinsmeister 1982).
The general relationships shown here probably persisted until
about 55 million years ago, when Australia separated from Ant-
arctica. Until that time, the antarctic archipelago apparently oper-
ated as a filter to dispersal between South America and Australia.
Dispersal up to at least 50 million years ago between South America
and the archipelago is documented by the newly discovered poly-
dolopid remains.

mals in Antarctica in the Late Cretaceous or early Cenozoic. On
the other hand, the Seymour Island fossils pertain to a mar-
supial group that is evolutionarily derived, and adaptively di-
vergent, from the generalized and primitive marsupial type.
This basal stock is represented in South and North America by
the Didelphidae (opossums), of Late Cretaceous and later age,
and in Australia by the Dasyuridae ("native mice"), of late
Miocene age there but certainly of earlier origin. In fact, the
endemic marsupial radiation in Australia was well established
by that time (approximately 25 million years ago) and must have
stemmed from an older radiation rooted in an early didelphid
(in morphology if not in name). This ancestral group must have
been present in Australia prior to the time it separated from
Antarctica, about 55 million years ago. It is not clear yet whether
the ancestral didelphid arose in Australia and dispersed via
Antarctica to the Americas or vice versa. In either case, one
might have expected that the fossils most likely to be found in
Antarctica would pertain to this basal stock. The polydolopid
fossils are a delightful surprise.

Figure 2. Lateral view of the left lower jaw of the polydolopid from the
La Meseta Formation (upper Eocene), Seymour Island, Antarctic
Peninsula. The teeth are the last premolar, which Is plagiaulacoid
(compressed laterally, and blade-like for cutting), and the first two
molars (grinding teeth). Alveoli (holes) for the roots of the last molar
are visible behind the second. MOW 8212 is the field number given at
the time the fossil was collected on 5 March 1982. Scale shows that
the specimen is about 15 millimeters long.

Thus, the new Seymour Island fossils establish the presence
of marsupials in the Antarctic Peninsula in the late Eocene and
suggest that the land connection between this area and South
America was closer or firmer than usually depicted in map
reconstructions based on submarine (sea-floor spreading) data.
The Seymour Island materials point up the faunal similarity
between South America and the Antarctic Peninsula in the late
Eocene but do not contribute directly to answering questions
concerning earlier marsupial distribution in the southern con-
tinents. The evidence is tantalizing, but more work needs to be
done to verify the relationship.

This work was supported in part by National Science Founda-
tion grant DPP 80-20069.
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Geological fieldwork on Seymour Island during the 1981-82
austral summer led to the discovery of several interesting ma-
rine vertebrates from the Late Cretaceous Lopez de Bertodano
Formation of the Marambio Group. These include bony fishes,
sharks, and the reptilian suborders Plesiosauria and
Mosasauria.

The Lopez de Bertodano Formation consists of 1,067 meters of
gently eastward-dipping, loosely consolidated sandstones and
sandy siltstones which crop out in the southern two-thirds of
Seymour Island. The invertebrate fauna is varied, consisting of
ammonites, echinoids, bivalves, gastropods, and arthropods,
and suggests Middle Campanian to possibly Maestrichtian Age
(Rinaldi et al. 1978). Fish debris and bone fragments of marine
reptiles were encountered occasionally, but due to incomplete-
ness of the material the vertebrate remains, until recently, were
not fully diagnostic.

Abundant specimens of bony fishes (holosteans), including
several skulls, were found for the first time. The shark speci-
mens are represented by isolated teeth, a calcified jaw, and
associated calcified vertebrae. The vertebrae are amphicoelous,
short antero-posteriorly, showing concentric lamellae. Wood-
ward (1906) referred similar vertebrae to the genus Ptychodus,
but the identification has been questioned (Welton and
Zinsmeister 1980).

The first antarctic plesiosaur, represented by fragmentary
material from the Late Cretaceous of James Ross Island, is of
limited diagnostic value (del Valle, Medina, and de Brandoni
1977). The new material represents at least two individuals, one
perhaps 7.5 meters long and the other up to 15 meters (figure). It
consists of articulated vertebrae and associated girdle and limb
elements, and we are hopeful that it will allow finer diagnosis.

The great marine reptile of the Late Cretaceous; this plesiosaur
probably reached a length of 15 meters.

The presence of a mosasaur was also confirmed for the first
time from Antarctica, from the Cretaceous of Seymour Island.
The material includes a partial skull and associated procoelous
vertebrae and limb elements. The abundance of vertebrates at
Seymour Island ensures that further intensive collecting would
serve both to greatly expand the faunal list and to acquire more
morphologic information on the taxa already identified.

This research is supported by National Science Foundation
grants DPP 80-20096 and DPP 81-07152. We thank Gary P. Wilhite
for assistance in the field, Nicholas Hotton for discussion, and
Michael Nickell for illustration.
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