
"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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Crustal basement provinces
of the Transantarctic Mountains,

Ross Sea sector
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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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Figure 2. Isotopic compositions (€) of neodymium, strontium, and
oxygen for the xenoliths from the McMurdo Volcanic Province com-
pared to lower crustal provinces of the central Transantarctic
Mountains as defined by circa 500 million-year-old granitoid rocks.
Neodymium and strontium isotopic compositions for granitoids
and xenoliths are calculated for 500 million years ago. The diagram
displays granitoid data plotted against distance along section A-B
In the central Transantarctic Mountains (see figure 3) along with
the interpretation of lower crustal provinces from Borg et al. (1990).
The three crustal provinces defined by the circa 500 million-year-
old granitoids are: MRB, Miller Range Block; BGB, Beardmore Gla-
cier Block; GHB, Gabbro Hills Block. Xenolith compositions are
shown as bands representing the range of compositions for each
geographic xenolith group (TM-suite is the Transantarctic Moun-
tains xenolith suite and RE-suite is the Ross embayment xenolith
suite as defined by Berg et al., 1985) for each of the isotopic sys-
tems. The range of strontium isotopic compositions of the Ross
embayment-suite at 500 million years ago was calculated from data
In Stuckless and Ericksen (1976). This diagram is used to infer
lower crustal correlations along the trend of the Transantarctic
Mountains; specifically, the diagram indicates that the Transan-
tarctic Mountain suite xenoliths most likely represent lower crust
similar to the Beardmore Glacier Block and that the Ross embay-
ment suite xenoliths might represent lower crust similar to the
Gabbro Hills Block.

tium-86 (measured) between 0.700 and 0.710, while the suite
from the Ross embayment is characterized by 818Q between
7.7 and 9.5%o and strontium-87/strontium-86 (measured) be-
tween 0.708 and 0.714. Based on these data, they suggested
that the Transantarctic Mountains/Ross embayment structural
boundary is developed along an ancient lower crustal bound-
ary. The xenoliths we analyzed correspond to the Transan-
tarctic Mountain suite of Berg et al. (1985). Figure 1 shows the
neodymium and strontium isotopic compositions of the xeno-
liths calculated for 500 million years ago along with fields for
the lower crustal provinces and supracrustal rocks of the cen-
tral Transantarctic Mountains at 500 million years ago. Figure
2 compares the isotopic compositions of the xenoliths to the
central Transantarctic Mountains basement provinces in terms
of position in a west-to-east transect across the range. Because
Transantarctic Mountain suite xenoliths plot in the field of the
Beardmore Glacier Block, we infer that the lower crust in south-
ern Victoria Land is similar to the crustal basement represented
by the Beardmore Glacier Block. Based on the strontium iso-
topic compositions, the Ross embayment suite xenoliths ap-
pear to be similar to the Gabbro Hills Block of the central
Transantarctic Mountains.

Combining these inferences from the isotopic data with in-
ferences from our fieldwork in the region between the Shack-
leton and Mulock glaciers (Borg et al. 1989), we can speculate
about the distribution of lower crustal provinces along a large
segment of the Transantarctic Mountains. The arrangement of
provinces we propose is shown in figure 3. The new isotopic
data on the xenoliths provide tangible evidence that the lower
crust represented by the Beardmore Glacier Block continues
northward at least to southern Victoria Land. Furthermore,
the inference of a large right-lateral strike-slip fault beneath
the Byrd Glacier (cf. Borg et al. 1989) is strengthened with
these data.
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Figure 3. This map of the Transantarctic Mountains in the vicinity
of the Ross Ice Shelf shows our working hypothesis for the dis-
tribution of lower crustal provinces. This interpretation is based
on the inferences from the isotopic compositions shown in figure
2 and on our inference from field work that the entire north side of
the Byrd Glacier is equivalent to the Miller Range Block (Borg et
al. 1989). This distribution of provinces is consistent with a mini-
mum of about 120 kilometers of right-lateral offset on a strike-slip
fault beneath the Byrd Glacier. The three crustal provinces defined
by the circa 500 million-year-old granitoids are: MRB, Miller Range
Block; BGB, Beardmore Glacier Block; GHB, Gabbro Hills Block.

and J . Berg for providing powders of xenoliths from the
McMurdo Volcanic Province and unpublished data for these
samples.
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Mesozoic and Cenozoic
structural patterns in the

Transantarctic Mountains,
southern Victoria Land

TERRY J . WILSON
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The Transantarctic Mountains represent a major intracon-
tinental mountain belt developed along the crustal boundary
between the subcontinents of East and West Antarctica. The

Transantarctic Mountains appear to be a rift-margin uplift re-
lated to extensional tectonism within the Antarctic Plate during
the Mesozoic and Cenozoic (Fitzgerald et al. 1986; Stern and
ten Brink 1989). Structural analysis of brittle fault arrays and
igneous dike swarms of Jurassic and Cenozoic age was carried
out in the Transantarctic Mountains in southern Victoria Land
during the 1989-1990 field season (figure 1). Displacement di-
rections during rifting are being reconstructed from the re-
gional orientation patterns of these structures.

The field party, including Michael Gibson (geologist), Chuck
Kroger (mountaineer), and me, was deployed to Marble Point
on 7 November 1989 and traversed to Granite Harbor by snow-
mobile. Structural observations were made at all coastal ex-
posures along the southern margin of Granite Harbor, and
westward along Mackay Glacier at Mount England, Mount
Suess, and Pegtop Mountain. We then traversed southward
to examine coastal exposures between Cape Roberts and Mar-
ble Point and inland exposures across the Wilson Piedmont
Glacier at Mount Doorly. In December 1989, field work was
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