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Preliminary paleontological investigation of Tertiary glacial
erratics from the McMurdo Sound region, East Antarctica

JEFFREY D. STILWELL, Department of Geology, University of Otago, Dunedin, New Zealand
RICHARD H. LEVY and DAVID M. HARWOOD, Department of Geology, University of Nebraska,

Lincoln, Nebraska 68588-0430

D
uring 1991-1992 and 1992-1993 austral summer field
seasons, several hundred fossiliferous glacial erratics

were collected from coastal moraine at Minna Bluff and
Mount Discovery in McMurdo Sound, East Antarctica (figure
1). Significant discoveries of fossil wood, leaves, organic mats,
mollusks, serpulid worms, decapod crustaceans, and micro-
fossils (diatoms, palynomorphs, and dinoflagellates) in these
erratics are providing a window into previously poorly known
early Tertiary life of East Antarctica. New data from these
erratics should continue to expand our understanding of the
paleobiogeographic history of the Southern Hemisphere biota
and how these taxa relate to other Gondwana Realm groups,
including those of the Antarctic Peninsula. The 1991-1992
field party consisted of David M. Harwood, principal investi-
gator; David K. Watkins; Richard F. Graham; and Xinhe Jiang,
all of the University of Nebraska at Lincoln. The 1992-1993
field party consisted of David M. Harwood, principal investi-
gator; Richard H. Levy; Diane Winter; Aradhna Srivastav, all of
the University of Nebraska at Lincoln; Gary Wilson, Victoria
University, Wellington, New Zealand; and Jeffrey D. Stilwell,
University of Otago, Dunedin, New Zealand.

Nearly all of the available information on Eocene antarc-
tic faunas and floras is derived from two small islands, Sey-
mour and Cockburn, along the northeastern part of the
Antarctic Peninsula. Until now, little data have been pub-
lished from East Antarctica apart from Hertlein (1969), who
reported a species of Struthiolarella (Mollusca, Gastropoda)
similar to S. variabilis Wilckens (1911) of Seymour Island, in
the vicinity of Cape Crozier; and Feldmann and Zinsmeister
(1984) who described a decapod crustacean Callianassa sym-
metrica from an erratic near Mount Discovery. The reported
age of erratics previously collected from the McMurdo Sound
area has ranged from Late Cretaceous to early Tertiary (Cran-

well, Harrington, and Speden 1960; Cranwell 1964; McIntyre
and Wilson 1966; Wilson 1967; Harrington 1969; Hertlein
1969; Rowe 1974; Stott 1982; Wilson and Clowes 1982; Stott et
al. 1983; Feldmann and Zinsmeister 1984). The majority of the
erratics collected between 1991 and 1993 contain microfossil
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Figure 1. Locations of glacial moraine, rich in fossiliferous erratics,
McMurdo Sound, Antarctica.
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assemblages including dinoflagellates, palynomorphs, and
diatoms. This short paper, however, concentrates on the dis-
covery of molluscan taxa, some believed to be new, and the
discovery of wood and leaves preserved within several large
sandstone blocks located at Minna Saddle. We focus our pre-
sent attention on the Eocene erratics, although fossiliferous
erratics of Miocene and Pliocene (Scallop Hill Formation) are
also collected for future study.

Well-preserved specimens of the east antarctic Struthio-
larella species were collected mainly from Mount Discovery
and Minna Bluff moraines by members of the 1991-1992 and
1992-1993 expeditions (see figures 2A and 2C). Morphological
comparisons of the east antarctic Struthiolarella species with
S. variabilis suggest that the suite of east antarctic individuals
represents a probable new species, apparently more closely
related to S. shackletoni Zinsmeister and Camacho (1980)
than to S. variabilis. On Seymour Island, S. shackletoni is
restricted to Unit 5 of the La Meseta Formation (see Stilwell
and Zinsmeister 1992, p. 32, figure 41), indicating a Middle(?)
to Late Eocene age. A second species identified from the
erratics is an inferred new species of the bivalve genus
Eurhomalea (see figure 2B), which is similar to Eocene species
Eurhomalea newtoni (Wilckens 1911) and E. florentinoi Zins-
meister (1984) of Seymour Island differing mainly in hinge
details. Further identified species from the Eocene erratics
include the oyster Ostrea sp. and the mytilid bivalve Hor-
momya(?) n. sp. and other bivalve and gastropod taxa of
uncertain affinities. Many specimens await fossil preparation
before detailed comparisons can be made. Molluscs domi-
nate the predominantly monotypic probably parautochtho-
nous assemblages. Fossil wood fragments (figures 2D and 2E)
and leaves, closely resembling Nothofagus sp. aff. N. gunnii
(figure 2F) (see Hill 1989), were collected during the
1991-1992 and 1992-1993 field seasons, as were a probable
decapod [perhaps Callianassa symmetrica Feldmann and
Zinsmeister (1984) but needs preparation] and encrusting
serpulid worms attached to specimens of Struthiolarella n. sp.
Paleobotanists Jane Francis (University of Leeds, United
Kingdom) and Mike Pole (University of Tasmania) plan to
participate on the forthcoming 1993-1994 expedition to
search for more plant material. The Eocene fossils are present
in medium- to coarse-grained, generally well-cemented sand-
stone facies. Younger, inferred Miocene fossils have been col-
lected in the McMurdo Sound area in silty mudstone facies.

Although the study is in its early stages, macrofossils in
the Eocene erratics support a shallow shelf depositional envi-
ronment. Struthiolarella n. sp. and Eurhomalea n. sp. proba-
bly lived in a near-shore environment similar to their Sey-
mour Island counterparts. This conclusion is supported by
the presence of these fossils in medium- to coarse-grained
sandstone, abundance of wood fragments and leaves, and
sedimentary structures including cross-bedding. Other taxa
represented in the Eocene sandstone erratics seem to corrob-
orate a shallow, near-shore model. The environment may
have been above wave base, certainly above storm wave base,
and perhaps even shallow subtidal. More data and study are

needed to identify more clearly the depositional environ-
ments represented in the erratics.

With respect to climate, the Eocene east antarctic marine
fauna were probably at least temperate to perhaps warm tem-
perate, based on the few taxa available for comparison. Pres-
ence of wood and leaves in the erratics offers a second data
point to complement the presence of forests on Seymour
Island. Limited data from the erratics also suggest the possi-
bility of marine links between East and West Antarctica dur-
ing the Eocene, although the identified taxa appear not to be
conspecific with Seymour Island species.

Macro- and microfossils in the east antarctic erratics are
extremely significant. Ongoing research on these fossils will
most certainly help bridge a major gap in our knowledge of
Paleogene antarctic faunas and floras. These fossils should also
provide new clues on Paleogene east antarctic climate and also
give us a better understanding of evolutionary and biogeo-
graphic processes that shaped Southern Hemisphere biotas.

This research will complement stratigraphic studies on
the proposed Cape Roberts Drilling Project and should pro-
vide greater spatial coverage of Eocene and older(?) environ-
ments than that recovered in the drillcore. Our systematic
study will determine the range of ages represented in the
McMurdo erratics to help fill in the gaps in the stratigraphic
record of Antarctica. This research is supported by National
Science Foundation OPP 91-58075 to David M. Harwood.
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Figure 2. A. Struthiolarella n. sp., abapertural view, approximately 1 .5x. B. Eurhomalea n. sp., internal right valve hinge, approximately 1 .5x,

inferred Eocene, Minna Bluff, McMurdo Sound. C. Struthiolarella n. sp., side view, approximately 1 .5x, inferred Eocene, Minna Bluff, McMurdo
Sound. D. ASA employees cut into a large sandstone block containing fossil wood, Minna Bluff, McMurdo Sound. E. Fossil wood fragments
from large, approximately 1 meter x 1 meter, sandstone block (see D). F. Nothofagus sp. aff N. gunnll from a sandstone erratic collected from
moraine near Mount Discovery, McMurdo Sound.
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Bimodal differentiation: Silicic segregations
in the Ferrar Dolerites

MAYA M. WHEELOCK and BRUCE D. MARSH, Department of Earth and Planetary Sciences, Johns Hopkins University,
Baltimore, Maryland 21218

T
he upper portions of mafic sills commonly contain pods
or lenses of much more silicic rock, resulting from in situ

differentiation (figure 1). This strong compositional contrast,
without a continuum of intermediate compositions, is a clear
and pervasive example of bimodal differentiation. Some of
the best exposures of such bimodally differentiated sills are of
the Ferrar Dolerites of Victoria Land, which crop out exten-
sively in the McMurdo Dry Valley region (Hamilton 1965;
Gunn 1966). Observing and documenting the size, distribu-
tion, and geometry of the Ferrar silicic segregations was the
aim of our January 1993 field season; applying alternative
fractionation mechanisms to understand their origin and evo-
lution is our present goal. Understanding the details of this

process may go a long way toward explaining bimodal differ-
entiation on a planetary scale, for example, the earliest stages
of continental crust formation.

For nearly a century, igneous petrologists have realized
that serious chemical differentiation probably proceeds by a
combination of mechanisms, including crystal settling and
filter pressing. Recent work on the mechanical behavior of
partially crystalline magma shows that these mechanisms as
traditionally perceived cannot alone explain the formation of
silicic segregations in bimodally differentiated sills. Chemical
mass-balance calculations, for example, show rhyolitic liquids
to be the products of fractionally crystallizing 80 percent of a
basaltic magma. Once the solid fraction exceeds about 55 per-

cent, however, magma be-
haves rheologically as a solid
(Shaw et al. 1968; Marsh 1981);
the interstitial liquid is insepa-
rable from the crystal mush
using traditional mechanisms.
We have collected two com-
plete suites of samples from
the Basement sill at Solitary
Rocks and Pearse Valley and
have made transects of the
incomplete Peneplain sill at

Figure 1. A sample from the top of
a Si02-rich lens, collected 23 m
below the upper contact of the
Basement sill. Note the sharp
contact between the coarse-
grained, lighter colored silicic lens
(61 weight percent Si02) and the
overlying gray, medium-grained
gabbro (53 weight percent Si02).
This particular lens is 12 m long
and 15 to 30 centimeters wide
(vertical thickness).
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