
The table indicates the various palynomorph taxa
described from the Mackellar Formation. Monosaccate grains
are the most common element with azonate triletes and non-
taeniate bisaccates also represented in high percentages. In
the lower portion of the Mackellar, approximately 80 percent
of the grains are monosaccates. At this level, bisaccate grains
constitute approximately 1 percent of the palynomorphs with
trilete and monolete forms representing approximately 5 per-
cent of the assemblage. There is a shift moving from the
lower Mackellar to the lower middle Mackellar where a num-
ber of the monosaccates appear to drop out with those taxa
remaining increasing in frequency. Toward the top of the
unit, there is a slight increase in the frequency of bisaccates,
with monocolpates and monoletes absent at this level. Fun-
gal spores and acritarchs increase in the upper portions of
the section.

The large number of monosaccates, together with the
reduced frequency of bisaccate grain types, suggests that the
Mackellar Formation is roughly comparable to the Parasac-
cites Zone established in southern Victoria Land by Kyle
(1977). The exact age of the Parasaccites Zone is not clearly
established although its stratigraphic placement is believed to
be somewhere near the Carboniferous/ Permian boundary.

Our analysis suggests that the Mackellar is equivalent to
the Roaring Formation in the Nilsen Plateau and Discovery
Ridge Formation in the Ohio Range. Kyle (1977) suggests the
Parasaccites Zone is adjacent to the upper stage 2 of eastern
Australia and the Microbaculispora Assemblage Zone of the
Perth Basin, Western Australia. The large number of radially
symmetrical monosaccate grain types confirms the Mackellar
assemblage as being close to stage 2 in eastern Australia. This
is the first report of palynomorphs from the Mackellar Forma-

tion and is based on grains recovered from four samples. As
such, it does not represent a detailed palynostratigraphic
analysis of the Mackellar Formation but rather provides a
rough approximation of Mackellar time in East Antarctica.
The ability to extract palynomorphs from some sediments in
the formation, even in areas where the rocks have undergone
extensive thermal alteration, underscores the fact that paly-
nostratigraphy represents a viable source of data that can be
used to expand the biostratigraphic correlation of Antarctica
with other continents.

This study was supported in part by funds from the
National Science Foundation grant OPP 91-118314.
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A brief review of Mesozoic terrestrial vertebrates
from the Transantarctic Mountains including

evidence of a scavenging theropod
WILLIAM R. HAMMER and WILLIAM J. HICKERSON, Department of Geology, Augustana College,

Rock Island, Illinois 61201

S
ince the first discovery of a Triassic temnospondyl at
Graphite Peak in 1967 (Barrett, Baillie, and Colbert 1968),

faunas of three different ages have been collected during
expeditions to the Central Transantarctic Mountains in
search of Mesozoic terrestrial vertebrates. The oldest of these
faunas is earliest Triassic in age and occurs in the lower part
of the Fremouw Formation at numerous localities near the
Shackleton and Beardmore glaciers. This diverse assemblage
consists mainly of the therapsids Lystrosaurus murrayi,
Lystrosaurus curvatus, Lystrosaurus mcCaigi, Lystrosaurus sp.,
Myosaurus gracilis, Thrinaxodon liorhinus, Eriolacerta parva,

Pedaeosaurus parvus, and Rhigosaurus glacials, but includes
the prolacertid Prolacerta broomi, the procolophonid Pro-
colophon trigoniceps, the temnospondyls Austrobrachyops
jenseni, Cryobatrachus kitchingi and an indeterminant rhyti-
dosteid, and a single specimen of a thecodont reptile (Ham-
mer and Cosgriff 1981; Colbert 1982). All taxa from the lower
Fremouw appear to be equivalent in age with the Lystrosaurus
Zone of South Africa.

A second fauna from the upper Fremouw Formation is
known from only two localities along the Gordon Valley near
the Beardmore Glacier. This fauna shares a few taxa with the

ANTARCTIC JOURNAL - REVIEW 1993
33



Figure 1. Distal end of theropod ischium showing evidence of scavenging.

Cynognathus Zone of South Africa, including Cynognathus
and a kannemeyeriid. It has also produced another cynog-
nathid that appears to be more derived and a gomphodont
that shares some features with the Middle Triassic traver-
sodontids and Titanogomphodont from southwest Africa
(Hammer in press). In addition, two large capitosaurs occur
in the upper Fremouw. The mixed nature of this fauna seems
to indicate a slightly younger
age than the late Early Triassic
age of the Cynognathus Zone,
perhaps early Middle Triassic
(Hammer 1990; Hammer,
Collinson, and Ryan 1990).	-

The third and most
recently discovered vertebrate
fauna occurs high in the Falla
Formation on Mount Kirk-
patrick in the Beardmore Glac-	•	 ç
ier area of Antarctica. This
material includes elements of
a new crested theropod dino-	.
saur, a prosauropod dinosaur,	-
a pterosaur (flying reptile), and
a tritylodont (advanced synap-
sid) (Hammer et al. 1991;
Hammer 1992; Hammer and	 .
Hickerson 1992; Hammer and
Hickerson in preparation).	4, -: :.,' ç
These fossils are apparently
Early Jurassic in age and,	 -hence, represent the youngest	 ' • AIM

Mesozoic vertebrates froii the
Transantarctic Mountains.

Included among the
bones collected from Mount
Kirkpatrick is a large theropod
ischium (figure 1) that shows
evidence of gnawing on the
distal end. The bone has a
jagged edge and was apparent-
ly broken by a second thero-
pod that was scavenging the
carcass. A small serrated tooth
(figure 2) was found within a
few centimeters of the dam-
aged end of the ischium. A sec-
ond similar tooth was also
found in associated matrix.
Both are typical theropod
teeth, and it appears that they
were broken by contact with
the ischium during scaveng-
ing. Although the small size of
the teeth suggests the scav-
enging animal could be a
smaller theropod, it is also

possible that the teeth are newly erupted teeth from a larger
animal.

It is of interest that the last two expeditions (1985-1986
and 1990-1991) to the Beardmore Glacier region have pro-
duced new Mesozoic vertebrate faunas from the extensive
exposures of the Beacon Supergroup in the central
Transantarctic Mountains. Potential is also high for the exis-

k;Ji

Figure 2. Small serrated theropod tooth found near ischium.
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tence of these and other new assemblages toward the south
near the Shackleton Glacier, and we hope that proposed ver-
tebrate paleontological field work in that area will take place
within the next few years.

This research was supported by National Science Foun-
dation grant OPP 91-18620 and OPP 88-17023 and the Augus-
tana Research Foundation.
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Cambrian and possible Proterozoic strata in the
Transantarctic Mountains, north of Leverett Glacier

A.J. ROWELL, Museum of Invertebrate Paleontology and Department of Geology, University of Kansas, Lawrence, Kansas 66045
KEVIN R. EVANS and LAWRENCE W. MCKENNA, III, Department of Geology, University of Kansas, Lawrence, Kansas 66045

T
he Pacific Ocean was initiated by rifting between a con-
joined Antarctic /Australia continent and the western

margin of Laurentia during Neoproterozoic time (Dalziel
1992). The antarctic sector of the paleo-Pacific margin
approximately coincides with the present-day position of the
Transantarctic Mountains, but timing of the rifting event that
produced this margin is poorly constrained. In the Marsh
Glacier-Skelton Glacier segment of Transantarctic Mountains
the presence of oceanic crust and pillow basalts indicate that
rifting had occurred by at least 700-800 million years (Borg et
al. 1990; Rowell et al. 1993). Study of the Cambrian succession
suggests that the margin was already an active one by early
Cambrian time (Rowell, Rees, and Evans 1992; Goodge, Walk-
er, and Hansen 1993). There are, however, essentially no data
constraining breakup time elsewhere along the Pacific-facing
margin of the continent. Furthermore, between Beardmore
Glacier and the Pensacola Mountains, only reconnaissance-
level information on the subsequent Cambrian stratigraphic
and tectonic history exists. The principal objective of our
1992-1993 field season was to attempt to fill some of these
gaps in our understanding and to provide needed informa-
tion for the central part of Transantarctic Mountains in the
Harold Byrd and Bender mountains, north of Leverett Glacier
(figure 1). Specifically, our goal was to document the Protero-
zoic and Cambrian geogical history of the region and collect
samples for subsequent isotopic, geochemical, and paleonto-
logical laboratory study.

Two results of our fieldwork stand out as being notewor-
thy. First, we recognized an Early Cambrian carbonate plat-
form in an area where its existence was unexpected. Second,
we consider some of the marbles and schists initially included
in the upper part of the Middle Cambrian Leverett Formation
to be significantly older, and possibly of Neoproterozoic age.

With regard to our first point, the limestones forming the
carbonate platform are moderately deformed micrites that
carry an archaeocyath fauna (figure 2); we refer to these strata
by the informal stratigraphic formational name of "Lime-
stones of Mt. Mahan" (figure 1). The limestones are interbed-
ded locally with epiclastic volcanic rocks and seemingly are
overlain unconformably by a thick sequence of massive rhyo-
lites to rhyodacites (figure 3) (shown informally on figure 1, as
the "Volcanics of Mt. Fiedler"). Because the base of the lime-
stones is concealed by ice, we do not know whether the car-
bonate platform is perched on a volcanic edifice or whether it
is a continuation of the Lower Cambrian platform known to
border the Pacific-facing margin of the east antarctic craton
(Rowell et al. 1992). Geochemical analysis of the associated
volcanics may help to resolve the question.

Our second point concerns Minshew's (1965, 1967a,
1967b), erection of the Leverett Formation for a sequence of
volcanic rocks, siliciclastic strata, and associated limestone
exposed in the southern part of Mount Webster. The forma-
tion was considered to rest unconformably on Precambrian
phyllites and schists (Minshew 1967a), although the boundary
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