
J. M. Lammons of Texaco Trinidad and I are preparing a
joint paper for publication on the palynomorphs (pollen and
spores) collected from Coalsack Bluff and Mt. Sirius during
the 1969-70 season.
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Proto-lizards from the Triassic of
Antarctica

EDWIN H. COLBERT

Museum of Northern Arizona
Flagstaff Arizona 86001

Among the fossils collected from the Fremouw Formation
of early Triassic age are two skulls, some partial skulls and
jaws, and numerous postcranial bones representing a small
reptile that might be considered a predecessor of modern
lizards. These fossils, small and delicate, were found near the
junction of the Shackleton and McGregor Glaciers at approx-
imately latitude 85°13'S. and longitude 174°30'E. They were
collected during the austral summer of 1970-71 by a field
party under the leadership ofJames W. Kitching of the Ber-
nard Price Institute of Palaeontology, University of Wit-
watersrand, Johannesburg, South Africa.

Proto-lizards of the genus Prolacerta are characteristic of
the Lower Triassic Lystrosaurus zone, of the Karroo sequence
of South Africa. The antarctic fossils seem to belong to the
genus Prolacerta but evidently represent a new species. Such
specific differentiation among small terrestrial vertebrates is
to be expected, even in contiguous parts of Triassic Gond-
wanaland, because when Prolacerta was living, those areas of
the ancient supercontinent, now preserved as central Antarc-
tica and South Africa, were probably 1,500 kilometers apart.

Prolacerta from South Africa is comparable in size to a
modern lizard such as the North America alligator lizard,
Barisia. In life, the African form was about 2 feet, or 60 cen-
timeters, long. The antarctic specimens, however, seem to
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Figure 1. Skeleton of a proto-lizard from the Lower Triassic
Fremouw Formation of the Transantarctic Mountains (left

lateral view, twice natural size).

Figure 2. Reconstruction of the skeleton of Prolacerta broomi
from the Lower Triassic Lystrosaurus zone of South Africa.

(From Gow, 1975.)

represent a very small reptile, perhaps only about half the size
of Prolacerta from Africa. As may be seen in the reconstruction
of a skeleton of Prolacerta from the Karroo beds, this was a
slender reptile with a supple body and rather elongated limbs
well adapted for running. The long skull and jaws, with
numerous sharply pointed teeth, indicate that Prolacerta was
an active predator. The essential lacertilian relationship of
Prolacerta is revealed particularly by the absence of a lower
temporal bar, thus freeing the distal end of the quadrate bone
and thereby providing the kinetic jaw articulation so charac-
teristic of modern lizards and snakes. Although Prolacerta is
rather rare in the Lystrosaurus zone of South Africa it seems to
have been adequately, perhaps abundantly, preserved in the
Transantarctic Mountains.

In a previous issue of the AntarcticJournal Colbert (1975)
showed that Procolophon trigoniceps, a small cotlylosaurian rep-
tile characteristic of the Lystrosaurus zone in Africa, is also
well represented in the Fremouw Formation of Antarctica.
Procolophon, typified by cutting teeth with transverse blades,
may have been to some degree an ecological equivalent of
some of our modern heavy-bodied lizards, such as the North
American chuckwalla, Sauromalus. Like Sauromalus, Pro-
colophon may have been primarily a vegetarian; with its broad
body and heavy limbs, it undoubtedly was a rather slow-mov-
ing reptile, not adapted for the pursuit and capture of small
animals. This latter role probably was fulfilled in Antarctica
and Africa by Prolacerta. Consequently, it is unlikely that there
was ecological competition between the two reptiles.
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This raises the question of what the food of the antarctic
proto-lizard may have been. Gow (1975), in his monograph
on Prolacerta from South Africa, suggested that this reptile fed
upon "the young of many small synapsids [mammal-like rep-
tiles] procolophonids and labyrinthodonts [amphibians],
as well as insects." Gow also suggests that Prolacerta—"a light,
swift creature"—may have been to some extent arboreal. Ap-
plying these considerations to the presumed Prolacerta in Ant-
arctica, we can speculate on the environment of this part of
Gondwanaland in early Triassic time. We know there were
trees and other forms of vegetation. There must have been in-
sects, for the antarctic proto-lizard is of such small size that
insects probably formed a large part of its diet. But we still
have much to learn about the fauna and flora of the Fremouw
Formation.

The study of Prolacerta from Antarctica was supported in
part by National Science Foundation grant DPP 75-23136.
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Stratigraphy and sedimentary
petrology of the Fremouw

Formation (Lower Triassic),
Cumulus Hills, Central

Transantarctic Mountains

JAMES W. COLLINSON, KENNETH 0. STANLEY, and
CHARLES L. VAVRA

Institute of Polar Studies and
Department of Geology and Mineralogy

The Ohio State University
Columbus, Ohio 43210

Sedimentologic investigations in the Cumulus Hills, com-
bined with vertebrate paleontologic studies (Cosgriff et al.,
1978), are providing new information about Early Triassic
paleogeography in Antarctica. A seven-man camp was
established on the McGregor Glacier (175°W.85°S.) on 21
November 1977 near the site of the 1970 camp. The three
sedimentologists left the field with the midseason supply
flight on 11 December 1977. Localities in the Cumulus Hills
were reached by motor toboggan via LaPrade Valley or the
Shackleton Glacier.

The Fremouw Formation of the Cumulus Hills represents
a small part of a large river system that probably drained the
Gondwanian orogenic belt (Elliot, 1975). Streams in the
Cumulus Hills area flowed toward the southwest from a
source terrane that included volcanic, metamorphic, and
sedimentary rocks. Rocks in the lower and middle Fremouw
are interpreted to represent broad, relatively straight, sand-
bed variable discharge rivers separated by well-vegetated
flood plains. The upper Fremouw represents a system of
braided streams in which the flood-plain facies is poorly
represented. This change was possibly related to renewed
uplift or increased volcanism in the source area or to climatic
change.

The Fremouw Formation in the Cumulus Hills is approx-
imately 700 meters thick (Kitching et al., 1972) and can be
divided into 3 informal members, although thicknesses of
these members vary greatly from locality to locality. The
lower member consists of approximately equal amounts of
ledge-forming sandstone and slope-forming mudstone; the
middle member is predominantly slope-forming siltstone and
mudstone with varying proportions of ledge-forming
sandstone; and the upper member is mostly ledge-forming
sandstone. The lower member was studied at Thrinaxodon
Col and Collinson Ridge, the lower and middle members at
the head of LaPrade Valley and Shenk Peak, and a part of
the upper member near the top of Mt. Kenyon.

Two major facies occur in the Fremouw Formation, chan-
nel and flood-plain. Channel-lag deposits of conglomerate
commonly occur above the basal erosion surfaces of channels
and above large scour surfaces within sandstone units. Most
clasts are locally derived mudstone chips, pebbles, and cob-
bles, but quartz pebbles and vertebrate bones occur
sporadically. Characteristic features of channels are large
scours with single trough-fills [or cosets] of festoon cross-
beds, which probably represent high-flow scour and fill
and/or fill at lower flow by linguoid dunes and bars (figure
1). Beds are commonly distorted by soft-sediment deforma-
tion. Tops of some major scours and truncation surfaces are
overlain by thin, silty mudstone drapes that are commonly
burrowed and mud-cracked.

The flood-plain facies comprise: (a) fining-upward se-
quences of greenish-gray, fine-grained argillaceous
sandstone, siltstone, and mudstone; (b) tabular sheets of low
angle cross-bedded and horizontally bedded, medium-
grained sandstone (figure 2); and (c) fining-upward se-
quences of red, sandy siltstone and mudstone. Fine-grained
sandstone commonly exhibits parting lineation and small-
scale cross-bedding. Root casts and burrows are most abun-
dant in the greenish-gray rocks; only the tops of redbeds con-
tain root casts. Tabular sheets of medium-grained sandstone,
intercalated in the flood-plain facies, are characterized by
bottom surfaces that are not scoured. In some cases sandstone
has filled mudcracked surfaces on the underlying mudstone
(figure 3). These sandstones represent rapid progradation of
sand across the flood plain during overbank flow. Their inter-
nal structures suggest lobate-bar, sand-delta, and sheet-sand
deposition where the stream expanded onto the flood plain.

Streams that deposited Fremouw sandstone in the
Cumulus Hills were of low sinuosity and flowed toward the
southwest. This is in contrast with the northwesterly
paleocurrent directions reported by Barrett (1970) for the Fre-
mouw Formation in the Queen Alexandra Range. Of 508
cross-bed readings in the Cumulus Hills, the mean direction
was 223°, s=±62°. In the lower and middle members, 427
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