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Sedimentologic studies of the Weller Coal Measures were
conducted at Beacon Heights, Mount Fleming, and Allan Hills
in conjunction with paleobotanical studies by E.L. Taylor and
T.N. Taylor during the 1988-1989 and 1989-1990 field seasons.

Sedimentation patterns within the Weller are complex. Fa-
cies patterns, depositional textures, clast compositions, and
paleocurrent data suggest that deposition occurred within a
narrow, elongate basin bounded on both sides by actively
uplifting paleogeographic highs. Basin fill consists of axial la-
custrine and marginal alluvial deposits. Coarsening-upward
sandstone sequences along the flanks of the basin and a change
in facies from braided stream to meandering stream to lacus-
trifle toward the axis of the basin suggest that low-gradient
humid alluvial fans prograded into the basin from the sides.
Regional flow was longitudinal down the basin toward the
northwest.

Three environmental facies were identified: lacustrine,
meandering stream, and sandy braided stream. The distri-
bution of these facies is shown in the figure. Coal seams are
associated with both fluvial settings.

Lacustrine facies. Throughout much of the outcrop belt, a 50-
meter-thick interval containing fine-grained sandstone, silt-
stone, and mudstone occurs. The following features suggest
that this unit was deposited in a lacustrine setting:
• laminated siltstone deposited from suspension;
• 0.1- to 0.6-meter-thick graded sandstone beds containing

horizontal stratification, ripple cross-stratification and climb-
ing ripple stratification deposited from underfiow currents;
and

• horizontal and vertical trace fossils, which suggest standing-
water conditions.
At Aztec Mountain, a 5-meter-thick "Gilbert Delta" occurs

within fine-to medium-grained sandstone. Foreset beds within
this unit interfinger with underlying mudstones. Paleocurrent
directions parallel the dip of foresets.

Meandering stream fades. Tabular sandstone units (which
measure 3 to 15 meters thick; contain lateral-accretion bedding;
have channel fills of fine-grained sandstone, siltstone, and
mudstone; and demonstrate high paleocurrent dispersion) are
similar to deposits of modern meandering streams. Coarse-
grained sandstones containing these features occur in the lower
Weller and contain pebbles similar in composition to those in
the underlying Metschel Tillite. In the upper Weller, at the
Allan Hills, fine- to medium-grained sandstone with well de-
veloped lateral accretion bedding occurs. These types of sand-
stones units have not been described at other sites.
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Depositional facies of Weller Coal Measures in southern Victoria
Land, interpreted from outcrops and published sections (Askin et
al. 1971; Barrett and Webb 1973).

Braided stream facies. Coarse-grained sandstone sheets, 3 to
20 meters thick, contain features that are characteristic of low-
sinuosity braided streams. These features include:
• sandstone-filled abandoned channels, which suggest dep-

osition within multiple-channel rivers;
• low paleocurrent dispersion, which suggests low channel

sinuosity; and
• cross-stratification bounding surfaces that dip in the direc-

tion of paleocurrents, suggesting downstream migration of
bars.
Pebbles are common within these sandstones and consist of

quartz, quartzite, volcanic, metamorphic(?), and feldspar clasts
derived from older Paleozoic strata and basement rocks.

The Weller outcrop belt has an east-west width of 60 kilo-
meters and a north-south length of more than 220 kilometers.
Coarse-grained alluvial deposits occur along western and east-
ern margins, while lacustrine deposits predominate at the cen-
ter. Lacustrine sediments are exposed as far north as Mount
Bastion and as far south as the Warren Range. Maximum la-
custrine thicknesses occur along a line extending from Shape-
less Mountain to Mount Feather. Symmetrically away from
this line, interfingering of lacustrine and alluvial deposits oc-
curs with a progressive change from coarse-grained meander-
ing to the braided-stream deposits that occur toward the margins
of the outcrop belt. Paleocurrent directions display a crude,
but similar, symmetry. At Mount Fleming, west of the axis,
Pyne (1986) reported northeast paleocurrent directions; whereas,
at Aztec Mountain, east of the axis, westward flow across the
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"Gilbert Delta" occurs. These regional patterns suggest that
Weller deposition occurred within a narrow elongate basin.
Basin width was probably 100 to 150 kilometers.

Throughout southern Victoria Land, an upward-coarsening
sequence occurs in the upper Weller, which is contempora-
neous with an influx of extra-basinal clasts and temporal changes
in depositional environments. At Aztec Mountain and Mount
Fleming, coarse-grained braided-stream sandstone directly ov-
erlies lacustrine deposits, while at Allan Hills, fine- to medium-
grained meandering-stream sandstone is progressively re-
placed by coarse-grained braided-stream deposits.

Temporal and spatial changes in grain size, depositional
environments, and the influx of extra-basinal clasts suggest
progradation of humid, low-gradient alluvial fans into the basin
from the margins. Coarsening-up sequences suggest uplift along
the margins of the basin. The presence of coal shows that
humid conditions prevailed during Weller deposition and sug-
gests that climatic factors were not a major control on changing
sedimentation patterns.

This work was supported by National Science Foundation
grant DPP 88-15976.
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This article summarizes work on the late Precambrian to
early Paleozoic basement of the Transantarctic Mountains from
1 June 1989 through 1 June 1990. It supplements previous
reports in the Antarctic Journal oft/ic U. S. (e.g., Borg et al. 1989).
Details of analytical results and our interpretations are given
in recent publications (Borg and DePaolo in press; Borg and
De Paolo 1990; Borg, DePaolo, and Smith 1990).

In the central Transantarctic Mountains, between the Nim-
rod and Shackleton glaciers, we have identified three lower
crustal provinces based on oxygen, strontium, and neodym-
ium isotopic compositions of circa 500 million-year-old grani-
toids (Borg et al. 1990). We have also identified two distinct
isotopic reservoirs in the supracrustal metasedimentary base-
ment rocks of the region. Analytical work is underway on rocks
from the Byrd to Mulock glaciers area in an effort to trace these
crustal provinces northward (see Borg et al. 1989). However,
consideration of existing oxygen and strontium isotopic data
on crustal xenoliths from the McMurdo Volcanic Province along
with new neodymium and strontium isotopic data on four
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Figure 1. Neodymium and strontium isotopic compositions (€) of
xenoliths from the McMurdo Volcanic Province compared to lower
crustal provinces and supracrustal basement rocks of the central
Transantarctic Mountains. All compositions are calculated at 500
million years ago, the age of the granitoids used to define the lower
crustal provinces in the central Transantarctic Mountains. These
data suggest that the lower crust in southern Victoria Land is sim-
ilar to the lower crust represented by the Beardmore Glacier Block
in the central Transantarctic Mountains.

lower crustal granulite xenoliths provide additional insight to
this problem. Berg et al. (1985) found that oxygen and stron-
tium isotopic compositions of xenoliths from the greater
McMurdo region defined two spatially separate populations;
the suite from the Transantarctic Mountains is characterized
by 8180 values between 9.5 and 12.0%, and strontium-87/stron-
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