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Abstract: Sedimentologic data have been collected from newly discovered vertebrate bone-bearing localities in the
upper Fremouw Formation at Gordon Valley and in the upper Falla Formation on Mt. Kirkpatrick. These data have
been used to interpret the depositional histories of these two localities, and to evaluate the potential effects of
transport/deposition on the vertebrate faunas. Bones and wood at the locality in the upper Fremouw Formation are
distributed throughout a thin, matrix-supported, siltstone cobble conglomerate that overlies both fine-grained
floodplain deposits and discontinuous, low-relief, channel-form sandstones along a sharp, slightly irregular, and
relatively non-erosional contact. Elongate clasts in the conglomerate show little preferred orientation, whereas the
underlying sandstones consistently indicate paleoflow to the northwest. These characteristics of the conglomerate all
indicate rapid deposition by a large, unchannelized, high viscosity, low-to-moderate velocity flow that spread across
the floodplain, transporting bones, wood, and clasts of floodplain siltstones derived from further upstream. Bones at
the locality in the upper Falla Formation appear to be the relatively complete remains of at least one individual, and
are concentrated within a relatively small volume of fine-grained floodplain sediments adjacent to, and slightly above,
a lenticular conglomerate. The conglomerate appears to have been deposited by a localized mass flow on the
floodplain, but the relationship between the mass flow event and inclusion of the vertebrate bones remains unknown

at this time.
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Introduction

In the Central Transantarctic Mountains, the Fremouw
and Falla formations are a conformable sequence of sand-
stones, siltstones, mudstones, and tuffs (Barrett et al., 1986)
that are interpreted to record the interaction of fluvial
systems and volcanic activity during the Triassic (to early
Jurassic?) evolution of a foreland basin along the paleo-
Pacific margin of Gondwanaland (Collinson, 1991; Elliot,
1991). In addition to its record of tectonics and depositional
environments, the Fremouw Formation in this area has also
been notable for its paleontological significance, especially
occurrences of Lystrosaurus Zone (earliest Triassic) verte-
brate fossils in the lower member of the Fremouw Formation
(Elliot et al., 1970; Colbert, 1982; Hammer et al., 1990). A
new vertebrate locality in the upper member of the Fremouw
Formation was discovered late in the 1985-86 austral field
season (Hammer et al., 1987, Hammer ez al., 1990), and was
collected extensively during the 1990-91 austral field sea-
son. During the 1990-91 season, vertebrate fossils were also
discovered and collected for the first time from the overlying
Falla Formation (Hammer, 1991, 1992). The purpose of this
paper is to describe the stratigraphy and sedimentology of
the new localities in the upper Fremouw Formation and the
upper Falla Formation, in order to establish their environ-
ments of deposition and to evaluate the potential effects of
transport/deposition on the vertebrate faunas. Detailed dis-
cussions of these faunas and their biostratigraphic and
paleoecologic significance are outside the scope of this
paper, but such information is provided in Hammer et al.
(1990) and Hammer (1991, 1992).

The Fremouw Formation Vertebrate Site at
Gordon Valley

General characteristics of the Fremouw Formation

The distribution, lithologies, petrography, fossil content,
age, and depositional environments of the Fremouw For-
mation were discussed in detail by Barrett et al. (1986);
portions of that discussion that are pertinent to the study of
the new vertebrate locality are summarized here. The
Fremouw Formation is composed of interbedded sandstone
and mudstone/siltstone, with an estimated maximum
thickness of 620-800 m in the Central Transantarctic
Mountains. The unit is informally subdivided into three
members on the basis of two criteria: the relative abundances
of sandstone and siltstone/mudstone, and the composition of
the sandstone. In the Beardmore Glacier area, the lower part
of the formation contains 40-80% sandstone, and the
sandstone is quartzose. The middle part of the formation is
finer-grained, containing less than 40% sandstone, and the
sandstones contain subequal amounts of quartz, feldspar,
and lithic fragments. The oldest unequivocal indication of
contemporaneous volcanic activity in the Beardmore Gla-
cier region is the occurrence of a vitric tuff with recogniz-
able glass shards in the middle Fremouw Formation at one
locality. The upper part of the Fremouw Formation is
coarser-grained, containing an average of approximately
60% sandstone, with sandstone compositions similar to
those in the middle Fremouw Formation.

Vertebrate localities discovered previously have been
restricted to the lower Fremouw Formation (see summaries
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in Barrett et al. (1986), Hammer (1990), and Hammer e? al.
(1990)), and have yielded specimens of land-based am-
phibians and reptiles correlated to the Lystrosaurus Zone
(earliest Triassic). Plant stems and preserved roots and
rootlets are common in the middle and upper Fremouw
Formation. Tree stumps, logs, and permineralized peat, with
the latter containing structurally preserved plants, plant
reproductive organs, and fossil fungi, have been collected
from the upper Fremouw Formation (Taylor and Taylor,
1990). The paleontological data, the presence of scour
surfaces, the types of sedimentary structures within the
sandstones, and the observation of repeated fining-upward
sequences indicate that the Fremouw Formation was de-
posited in fluvial channels and associated overbank envi-
ronments (Barrett et al., 1986; Isbell and Macdonald, 1992).

The vertebrate locality in the upper Fremouw Formation at
Gordon Valley

Late in the 1985-86 austral field season, a new bone-
bearing horizon was discovered approximately 70 m above
the base of the upper Fremouw Formation in the deglaciated
Gordon Valley (Fig. 1). The bone-bearing horizon is exposed
as an exhumed bedding plane surface approximately 100 m
long and 90 m wide. This locality is several hundred meters
stratigraphically above the localities previously known from
the lower Fremouw Formation, and Hammer et al. (1990)
have correlated the fauna at Gordon Valley to the
Cynognathus Zone (late Early Triassic or slightly younger
in age). The vertebrate assemblage collected during the
1985/86 season consists mainly of large disarticulated cra-
nial fragments, with some postcranial material present. Both
temnospondyl amphibian and therapsid reptilian fragments
have been identified (Hammer et al., 1990).

The Gordon Valley vertebrate horizon is located above
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Fig. 1. Location map of the Central Transantarctic Mountains,
showing the positions of Gordon Valley (GV) and Mt. Kirkpatrick
(MKP). Inset shows position of the Central Transantarctic Moun-
tains in Antarctica.
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the transition from the mudstone-dominated middle Fremouw
Formation to the sandstone-dominated upper Fremouw For-
mation. The local stratigraphic section at the Gordon Valley
site reflects this change (Fig. 2), with the bone-bearing
horizon underlain by a lens of greenish-gray siltstone to
sandy siltstone that contains moderate amounts of simple,
fine-scale (approximately 1 mm wide, 1-2 cm long) root
traces. The siltstone is overlain discontinuously by thin,
trough cross-stratified medium sandstones that fill low-
relief channel-forms. The channel-forms are approximately
3 m wide and range in thickness from several decimeters to
over 1 m; in one exposure, the uppermost 10-20 cm of the
channel-form sandstone contain convolute bedding and
other evidence of soft-sediment deformation.

A thin, matrix-supported, siltstone-cobble conglomerate
blankets both the discontinuous channel-form sandstones
and the intervening siltstones above a sharp, slightly irregular
contact that shows no local evidence of large-scale scouring
(Figs. 2, 3 and 4). Maximum relief on the contact is ap-
proximately 10 cm over a lateral distance of 10 m. Clasts
within the conglomerate are predominantly rounded and
spherical to subspherical in shape, and are composed of
greenish-gray siltstone that is lithologically identical to the
underlying siltstone (Fig. 5). The siltstone clasts range in
size (median diameter) from 5 mm to approximately 60 cm,
with an average size of 5-10 cm. The clasts do not exhibit a
preferred orientation, and are distributed randomly through
both the vertical and horizontal extent of the exposure. The
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Fig. 2. Stratigraphic section of the bone-bearing interval near the
base of the upper Fremouw Formation in Gordon Valley. Bones
are concentrated in a thin horizon at approximately 5 m above the
base of the section. Paleocurrents indicated are azimuths of trough
cross-stratified sets in the sandstone and trends of elongate clasts
(aspect ratio greater than 3:1) in the conglomerate (# = number of
measurements).





















