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The Permian Pagoda Formation in the Queen Elizabeth and
Queen Alexandra Ranges and in the western Queen Maud
Mountains records glacial, glaciofluvial, and glaciolacu strine
conditions. Preliminary facies analysis of 15 Pagoda sections
visited during November and December 1985 suggests that
episodes of glacial advance and retreat can be recognized within
the formation.

Lithofacies in the Pagoda Formation include diamictite, sand-
stone, and shale (see also Lindsay 1968, 1970). The predominant
facies is arenaceous diamictite with 10-15 percent clasts; this
facies commonly contains deformed sandstone inclusions. Silty
diamictite with less than 5 percent clasts occurs in some sec-
tions. Most diamictites are internally structureless; winnowed
levels, boulder pavements, and striated and grooved surfaces
occur locally (figure 1). Sandstones are either coarse-grained,
pebbly, and trough and planar cross-bedded; or fine- to medi-
um-grained, rippled, and parallel-laminated; or massive. The
sandstones form channel-fills within diamictite, tabular bodies
interbedded on the meter scale with diamictite (figure 2), and
beds and lenses, generally deformed, within shale sequences.
Thick sequences of sandstone with abundant soft-sediment
deformation occur locally. Shales (siltstone or sandy siltstone
are occasionally parallel-laminated but most commonly u&
structureless probably because of soft-sediment deformation.
The shales locally contain scattered clasts and commonly ii:
dude limestone concretions. The relative abundance of the
lithofacies varies: some sections are dominated by diamictite,
others by diamictite and sandstone, while shales are present
only in certain areas. In general, shales are more common at the
top of the formation showing a gradation into the overlying
Mackellar Formation.

The diamictite units are interpreted as lodgment, melt-out,
redeposited, and waterlain tills. Some sandstone beds were
likely deposited by mass flow, others by glaciofluvial and

glaciolacustrine processes. The shales are most likely
glaciolacustrine because of an absence of any marine charac-
teristics. Soft-sediment deformation within shale units proba-
bly represents downslope slumping, whereas that associated
with sandstone and diamictite, and locally with striated sur-
faces, likely formed by glaciotectonic processes. Lodgment till
exists at the base of the formation at almost all localities visited.
In places, ice-contact deposits dominate the whole Pagoda sec-
tion, with some glaciofluvial interbeds. At other locations,
glaciolacustrine conditions existed in middle and upper parts of
the section. Rare directional indicators show transport toward
the south and southeast (figure 1; see also Lindsay 1970). The
relative abundance of meltwater deposits implies deposition
under a temperate or humid subpolar climate (Eyles, Eyles, and
Miall 1983).

Episodes of glacial advance and retreat can be recognized
through analysis of vertical facies sequences in the Pagoda
Formation. In addition to facies sequence, critical features for
inferring advance and retreat include: (1) grooved or striated
surfaces (figure 1), (2) presence or absence of sandstone inter-
bedded with diamictite and abundance and character of this
sandstone, (3) diamictite character including evidence of shear-
ing or reworking, (4) boulder pavements and concentrations,
and (5) sharp sedimentary contracts.
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Figure 1. Grooved sandstone surface with striated boulders at one
end. Ice moved to right, parallel to hammer handle. (Hammer is 45
centimeters long.)
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the meter scale or a boulder pavement, overlain by structureless
diamictite (interpreted as lodgment till) is indicative of glacial
advance. Glacial retreat is typically recorded by: (1) struc-
tureless diamictite (lodgment till) overlain by diamictite with
discontinuous stringers of sandstone and conglomerate (melt-
out till) and then by diamictite interbedded with sandstone and
conglomerate (redeposited till and glaciofluvial deposits; figure
2) or (2) structureless diamictite (lodgment till) overlain by peb-
bly, cross-bedded sandstone (glaciofluvial outwash) and then
by siltstone (indicating glaciolacustrine conditions). Silty di-
amictite, overlain by clast-free siltstone probably reflects glacial
retreat under lacustrine conditions. Variations of these typical
sequences exist in the Pagoda. In places, advance-retreat events
are not clear; elsewhere, combinations of sequences record ad-
vance followed by retreat, retreat followed by readvance, or
advance followed by a pause and readvance. As many as four
advance-retreat cycles exist in some Pagoda sections. Further
analysis of these sequences should assist in correlation between
Pagoda sections and in reconstructing the paleogeography of
the Beardmore Glacier area. In addition, extensive analytical
work will be performed on the samples, including petrography,
X-radiography, palynology, selected geochemistry, and analy-
sis of organic content.
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Figure 2. Interbedded arenaceous diamictite, showing internal strat-
ification, and sandstone. Sandstone beds labelled "55." (Hammer is
45 centimeters long.)

Advance and retreat sequences are 5 to 50 meters thick. A
sharp contact, marked by a striated surface, erosional relief on

Eyles, N., C.H. Eyles, and A.D. Miall. 1983. Lithofacies types and
vertical profile models; an alternative approach to the description and
environmental interpretation of glacial diamict and diamictite se-
quences. Sedimentology, 30, 393-410.

Lindsay, J.F. 1968. Stratigraphy and sedimentation of the lower Beacon rocks of
the Queen Alexandra, Queen Elizabeth, and Holland Ranges, Antarctica,
with emphasis on Paleozoic glaciation. (Doctoral dissertation, Ohio State
University.)

Lindsay, J.F. 1970. Depositional environment of Paleozoic glacial rocks
in the central Transantarctic Mountains. Geological Society of America
Bulletin, 81, 1149-1172.

Stratigraphic correlation of Ferrar
Dolerite sills,

Queen Alexandra Range

C. FAURE, T.M. MENSING

and B.K. LORD

Department of Geology and Mineralogy
and

Institute of Polar Studies
Ohio State University

Columbus, Ohio 43210

During the 1985-1986 austral summer eight sills of the Ferrar
Dolerite in the Beacon Supergroup were sampled at 3-meter
intervals from the bottom to the top. The locations of these
sections are indicated in the figure. A total of 236 documented
dolerite samples was collected for a study of the origin of these
sills and their relationship to the flows of the Kirkpatrick Basalt
on Storm Peak and Mount Falla (Faure et al. 1974; Hoefs, Faure,
and Elliot 1980; Faure, Pace, and Elliot 1982).

In a previous study, two sills at Roadend Nunatak (79°48'S
158°01'E) at the confluence of the Darwin and Touchdown
Glaciers in the Brown Hills yielded identical rubidium-stron-
tium whole-rock isochron dates of 182 ± 29 and 187 ± 40 million
years. However, their initial strontium isotope compositions
differed significantly (strontium-87/strontium-86 equals
0.71167 ± 0.00031 and 0.71047 ± 0.00028, Faure et al. in press).
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