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Sedimentology studies of Permian-Triassic fluvial rocks in the
Beardmore Glacier region were conducted from 12 November
to 25 January by a five-person field party from Ohio State
University: the two authors, Timothy C. Homer, Lawrence A.
Krissek, and Brenda K. Lord. Stratigraphic units investigated
were the Permian Fairchild and Buckley formations and the
Triassic Fremouw Formation.

The oldest Permian fluvial unit, the Fairchild Formation, is a
130- to 230-meter thick sandstone (Barrett 1969). It overlies
deltaic fine-grained sandstones of the Mackellar Formation and
is composed mostly of trough cross-bedded, medium-grained,
feldspathic sandstones. Locally, lenticular bodies of dark gray
carbonaceous mudstone represent abandoned channel fills.
The Fairchild Formation is interpreted as an extensive sandy
braided stream system that flowed southward (figure) into the
Mackellar sea (see Miller and Frisch, Antarctic Journal, this
issue).

The Permian Buckley Formation, as defined by Barrett (1969),
is as much as 750 meters thick and conformably overlies the
Fairchild. The contact is recognized by the lowest quartz-pebble
conglomerate. The lower part of the formation is similar to the
Fairchild in lithology and paleocurrent orientation, except that
thin coal-bearing mudstones are also present. Upward in the
Buckley Formation, fine-grained sandstone, siltstone, and
mudstone become predominant with a concomitant influx in
volcanic detritus into the region and a general swing in pal-
eocurrent directions toward the northwest (figure).

Two types of sandstone bodies occur, channel-form and
sheet. Channel-form sandstones are 10 to 20 meters thick and
are laterally continuous for hundreds of meters. The base of a
typical channel-form sandstone unit is marked by an erosional
surface with local relief as much as a meter. Internally, channel-
form bodies contain laterally continuous, scour-bounded, fin-
ing-upward cycles I to 2 meters thick. Medium- to coarse-
grained, trough cross-bedded sandstone occurs at the base of
the cycle with medium- to fine-grained small-scale cross-bed-
ded and plane-bedded sandstone at the top. Sheet sandstones,
0.5 to 2 meters thick, are in gradational to sharp contact with
surrounding mudstone units. They consist of fine- to medium-
grained sandstone and are contained within an overall coarsen-
ing upward sequence. Individual sandstone units fine upward.

Allochthonous coals, containing abraded plant particles, are
intercalated with sheet sandstones. The lower contacts that
separate these coals from underlying sandstone units are sharp
and indicate no evidence of paleosol development. In contrast,
autochthonous coals, which occur rarely, rest directly on rooted
paleosols.

Channel-form sandstones were deposited in wide shallow
streams characterized by fluctuations in discharge, which are
identified by textural cycles and a reduction in the scale of
sedimentary structures upward in individual cycles. Sheet
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Paleocurrent directions at various localities for the Fairchild, upper
and lower Buckley, and Fremouw formations in the Beardmore
Glacier region. Some of the Fremouw data is from Barrett (1969) and
Vavra (1984). Arrows indicate mean direction and standard deviation
for readings at each of the following localities: 1, Moore Mountains;
2, Helm Glacier; 3, north Clarkson Peak; 4, south Clarkson Peak; 5,
Mount Miller; 6, Painted Cliffs; 7, Tillite Glacier; 8, Mount Ropar; 9,
MacAlpine Hills; 10, Mount Achernar; 11, Lewis Cliffs; 12, Coalsack
Bluff; 13, Mount Sirius; 14, Fremouw Peak; 15, Mount Falla; 16,
Prebble Glacier; 17, Wahl Glacier; 18, Bingley Glacier; 19, Willey
Point; 20, Mount Bowers; 21, Mount Kinsey; and 22, Graphite Peak.

sandstones were deposited as crevasse splays. The accumula-
tion of plant detritus along distal-splay margins in flood-basin
environments resulted in the intercalation of sheet sands and
allochthonous coal. In situ peat accumulation, which formed
autochthonous coals, also occurred in flood-basin settings.

Previously, the Buckley Formation had been interpreted as
deposits of a meanderbelt system (Barret 1969), but lateral accre-
tion surfaces representing point bars, which should be present
in channel-form sandstones, are absent. The characteristics dis-
played by channel-form sandstone bodies in the Buckley For-
mation are similar to features developed in modern sandy
braided streams. Flood basin coals and numerous crevasse
splays are, however, indicative of wetland environs which are
more readily explained by an anastomosed system than by
braided or meandering stream models.

The Triassic Fremouw Formation, which may be as thick as
800 meters rests disconformably on the Buckley (Barrett 1969).
The basal unit, a 5- to 10-meter thick, coarse-grained quartzose
sandstone containing reworked Buckley clasts, is scoured deep-
ly into the underlying Permian. The lower member of the Fre-
mouw is composed of several cycles of channel-form, trough
cross-bedded, coarse- to medium-grained sandstone. Cycles
grade abruptly upward into horizontally bedded, greenish gray
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silts tone/mudstone and interbedded fine-grained sandstone.
Internally, the coarser sandstone units consist of scour-bound-
ed cosets of 0.2- to 0.5-meter thick trough cross-beds. In some
cases, thin siltstone drapes have preserved original dune geom-
etry. Horizontal trails and vertical burrows occur along these
surfaces and penetrate downward through crossbeds. The
greenish gray siltstone/mudstone units typically contain root
structures and locally preserve dark gray organic matter, sug-
gesting that they were originally carbonaceous.

Sandstones in the Fremouw contain an increasing proportion
of volcanic detritus upward in the section. The proportion of
sandstone to siltstone/mudstone diminishes in the middle
member. At some localities the middle member is predomi-
nantly fine grained; in others, it is very sandy. The upper
member is predominantly trough cross-bedded, medium-
grained volcaniclastic sandstone with some greenish gray or
dark gray carbonaceous siltstone/mudstone interbeds. The
overlying Triassic Falla Formation, a coarse-grained, quartzose
sandstone, is channeled deeply into the Fremouw Formation.

Vertebrate and plant fossils are locally abundant in the Fre-
mouw Formation. Vertebrate fossils occur in the lower member
and in the lower part of the upper member (see Hammer et al.,
Antarctic Journal, this issue). They are most abundant at the tops
of channel-form sandstone units. Silicified plant fossils, includ-
ing blocks of peat, large logs, and in situ stumps, occur in the
upper part of the upper member (See Taylor, Smoot, and Collin-
son, Antarctic Journal, this issue).

The basal Fremouw sandstones are interpreted as sandy
braided stream deposits that filled topographic relief on the
Permian-Triassic unconformity. Paleocurrent data gathered this
past field season do not support the approximately 180° reversal
in paleoslope from Permian to Triassic suggested by Barrett
(1969, 1970). The northward swing in paleocurrent dispersal
that began with the deposition of the upper part of the Buckley
Formation apparently continued into the Triassic (figure). Tri-
assic dispersal directions were predominantly northward.

The lower and middle members of the Fremouw were deposi-
ted by low sinuosity braided to anastomosing streams, on an

extensive flood plain. Sheet sandstones represent major cre-
vasse splays. The proportion of sandstone to siltstone/
mudstone is an indication of the proximity of the section to a
major channel. The thick sandstones of the upper member
recorded a large increase in the amount of sand-sized volcanic
detritus in the drainage system, producing an extensive braid
plain.

We wish to express appreciation to fellow scientists, es-
pecially David Elliot and John Splettstoesser, and the support
crew at the Beardmore South camp. We particularly thank mem-
bers of th Vanderbilt University group led by Molly Miller and
Julia Miller, the Augustana College/Wayne State University
group led by Bill Hammer, and the Ohio State University group
led by Tom Taylor, with whom we worked side by side.
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In the central Transantarctic Mountains, the Permian se-
quence is composed of four formations. In ascending order,

these are the Pagoda, Mackellar, Fairchild, and Buckley Forma-
tions. These units were deposited in a range of environments
but generally record a transition from a glaciated basin, through
the infilling of a post-glacial basin, to a fluvially dominated
terrestrial realm. The general nature of this sequence was de-
scribed by Barrett (1969) and Lindsay (1969), but the entire
sequence was examined in more detail during the 1985-1986
field season by a nine-person field team from Vanderbilt Uni-
versity (see Miller and Waugh, Antarctic Journal, this issue; Mil-
ler and Frisch, Antarctic Journal, this issue) and Ohio State Uni-
versity (see Collinson and Isbell, Antarctic Journal, this issue).
The objective of this paper is to outline briefly the results of our
field work and to describe the directions of our continuing
laboratory investigations. Our future work will complement the
efforts of our colleagues, who are examining each unit within
the Permian sequence.

While operating out of the Beardmore South remote camp for
approximately 2 months, we measured 24 sections at 21 lo-
calities. These sections totalled 3,789 meters in thickness and
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