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During the austral summer of 1990-1991, we collected data
from exposures of the Permian Buckley Formation in the Beard-
more Glacier region at Clarkson Peak, Mount Picciotto, Mount
Achernar, Mount Bowers, and Willey Point (figure 1). Data
consist of detailed vertical logs, maps of lithofacies and sedi-
ment-body geometries, and paleocurrent orientations. We took
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Figure 1. Location map showing sites with Permian strata visited
during the 1990-1991 field season in the Beardmore Glacier area.
(km denotes kilometer.)

extensive photo mosaics from helicopter fly-bys at these sites,
as well as at Mount Miller, Painted Cliffs, Mount Ropar, Lewis
Cliffs, Mount Dickerson, Barnes Peak, Bingley Glacier, Mount
Donaldson, Mount Deakin, Kinsey Peak, and Mount Mills.
These photos aided in the three-dimensional reconstruction of
sedimentary bodies and stratigraphic packages. Rock samples
collected for petrographic analysis are stored at the Byrd Polar
Research Center and at the British Antarctic Survey. Coal, car-
bonaceous shale, and samples containing fossil plants were for-
warded to E.L. Taylor, T.N. Taylor, and N.R. Cñneo for paleo-
botanical and palynological analyses. Interpretations made in
this paper include data collected during the 1985-1986 field
season (Isbell 1990) and data reported by Barrett (1968).

Sedimentologic and stratigraphic analyses of the Buckley For-
mation in the Beardmore Glacier region, support the hypoth-
esis that the Permian strata were deposited within a foreland
basin associated with the Gondwanide orogeny. Results sug-
gest that tectonic loading along the paleo-Pacific margin of Ant-
arctica controlled basin formation and sediment deposition.

The Buckley Formation in the Beardmore Glacier region, is
approximately 750 meters thick and consists of interstratified
fluvial sandstone, siltstone, mudstone, and coal. Sandstone in
the lower member of the Buckley Formation is quartzo-feld-
spathic, and upper-member sandstone is volcaniclastic.

The Buckley members define two major depositional se-
quences. Disconformities bound each sequence along the cra-
tonic margin of the basin (figure 2). These disconformities are
recognized within measured sections by abrupt upward stra-
tigraphic changes in sandstone composition, facies, and paleo-
current orientations and, at some sites, by well-developed in-
traformational conglomerates at the base of sandstone bodies.
Basinward, these surfaces become conformable and are marked
by an abrupt shift in depositional patterns toward the orogenic
belt. Using data based on fluvial architecture, the large-scale
distribution of sandstone bodies within fine-grained sedi-
ments, and their mutual relationship (Allen 1978; Collinson
1986), we identify three major geographically distributed facies
patterns within the basin:
• a thick succession of overlapping sandstone bodies along the

orogenic basin margin,
• thick interstratified mudstone and sandstone along the basin

axis, and
• a thin succession of overlapping sandstone bodies along the

cratonic basin margin.
Upward within each depositional sequence, the orogenic-mar-
gin sandstone expands basinward and the axial mudstone/
sandstone and cratonic-margin sandstone are displaced toward
the craton.

Facies analysis reveals the occurrence of braided-stream de-
posits along basin margins. These grade basinward into low-
sinuosity, single-channel, and meandering-stream lithofacies.
Both braided- and meandering-stream lithofacies occur along
the basin axis. Paleocurrent analysis suggests the rivers flowed
transversely across basin margins and longitudinally down the
topographic basin axis. Upward within each depositional se-
quence, the position of the longitudinal drainage axis shifted
cratonward concurrent with displacement of depositional pat-
terns within the basin.

Modeling by Heller, Angevine, and Paola (1988) and Flemings
and Jordan (1989, 1990) have produced foreland-basin deposi-
tional packages similar to those in the Beardmore Glacier area.
Flemings and Jordan (1990) suggested that abrupt shifts in dep-
ositional patterns toward the orogenic belt occur during the
onset of thrust loading on an elastic lithosphere. Rapid subsi-
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Figure 2. Diagrammatic interpretation of the Permian basin fill in the Beardmore Glacier area. Cross-section is east-west with the cratonic
basin margin located along the present Polar Plateau side of the central Transantarctic Mountains.

dence during thrusting traps coarse-grained sediment next to
the orogenic belt (cf. Blair and Bilodeau 1988; Heller et al. 1988;
Paola 1988). Later, as subsidence decreases, progradation of a
clastic wedge with cratonward displacement of depositional
patterns occurs.

Combined paleocurrent, lithofacies, and petrologic analyses
of the Permian Buckley Formation suggest that tectonic loading
controlled the deposition of major fluvial sequences. The se-
quences suggest that two loading events occurred during the
Permian.
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