
dently, this clast was once at the base of the east antarctic ice
sheet which may be more than 3 kilometers thick, according to
the ice-flow model of Whillans and Cassidy (1983), although an
extrapolation of the radar soundings of Drewry (1982) indicates
that the ice in the Allan Hills area is rarely more than 1.5
kilometers thick. Nevertheless, the striated dolerite boulder
and others in the Elephant Moraine have apparently emerged
on the surface of the ice sheet after they were transported at its
base.

Two boulders of sedimentary rocks consist of laminated fine-
grained but poorly sorted sandstone and very fine-grained
banded chert. The sandstone is composed primarily of sub-
angular quartz grains and clay with 1 to 2 percent opaque
minerals. The chert sample is bluish in color but contains frag-
ments of white quartz. Both specimens may have originated
from the sedimentary rocks of the Beacon Supergroup (Whitby,
Rose, and McElroy, 1983).

These preliminary results suggest that the western flank of
the Transantarctic Mountains, currently buried under the east
antarctic ice sheet, includes exposures of the Granite Harbor
Intrusives, the Beacon Supergroup, and sills or dikes of the
Ferrar Dolerite.

The samples were made available to us by W. A. Cassidy and
L. A. Rancitelli. This research was supported by National Sci-
ence Foundation grant DPP 82-13511.
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Geology and geological history of the
Bowers Supergroup, northern Victoria

Land

A. WoDzIcKl and R. ROBERT, JR.

Department of Geology
Western Washington University
Bellingham, Washington 98225

The Bowers Supergroup, which is bounded by the Wilson
and Robertson Bay Groups, lies near the coast of Antarctica
facing Australasia, an important position for the hypothetical
pre-Cretaceous reconstruction of Gondwanaland. The Super-
group has most recently been described by Laird, Bradshaw,
and Wodzicki (1976), Tessensohn et al. (1981), Jordan (1981),
Adams et al. (1982), Bradshaw, Laird, and Wodzicki (1982),
Laird, Bradshaw, and Wodzicki (1982), Wodzicki, Bradshaw,
and Laird (1982), Laird and Bradshaw (1983), and Weaver,
Bradshaw, and Laird (1984), and most workers subdivide it into
the Sledgers, Mariner, and Leap Year Groups. In the present
report, results of detailed field and petrologic studies of
Glasgow Volcanics and Molar Formation (Sledgers Group) and
of the Carryer Conglomerate (Leap Year Group) in the Alt,
Carryer, and Sledgers Glaciers regions, are combined to inter-

pret the stratigraphy, structure, and petrogenesis of the Bowers
Supergroup in terms of its geologic history and plate tectonic
environment of deposition. The important features of the
geology of the study area are shown in the figure.

The Sledgers Group is at least 4.5 kilometers thick with its
base not exposed. The lower member of the Glasgow Volcanics
crops out at the deepest level of exposure in the Solidarity
Range where at least 400 meters of tholeiitic submarine pillow
basalts and dikes are exposed. Chromium, yttrium, zirconium,
titanium, and vanadium concentrations plotted on discrimina-
tion diagrams of Pearce (1982) and Shervais (1982) suggest that
these rocks were erupted in a back-arc spreading environment.
The upper member of the Glasgow Volcanics is up to 2.8 kilo-
meters thick and crops out most extensively on the eastern and
western margins of the study area. It consists of subaerial and
submarine volcanics, minor intrusives, and submarine debris
flows; varies in composition from basaltic andesite to rhyolite;
and is generally calc/alkaline in character. Trace element con-
centrations plotted on discrimination diagrams of Pearce (1982)
and Shervais (1982) indicate that these rocks were erupted along
a magmatic arc, possibly outlined by a zone of small intrusive
bodies lying slightly oblique to the main structural trends.

The Molar Formation is up to 2.7 kilometers thick and lies
between the lower and upper members of the Glasgow Vol-
canics and interfingers laterally with the upper member. Along
the east edge of the arc, the Molar consists of shelf sediments
with finely laminated siltstone and mudstone with minor lime-
stone lenses, massive sandstones, ripple-marked sandstones,
graded beds, and debris flows containing blocks of limestone,
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Important geological features of the Bowers Supergroup. ("Km"
denotes kilometer; "Seds." denotes sediments; "GI." denotes
glacier.)

sandstone, mudstone, mafic to felsic volcanics, and granitic
intrusives. To the west of the arc, slope sediments dominated by
a turbidite sequence are present. Sandstone compositions plot-
ted on discrimination diagrams of Dickinson and Suczek (1979)
indicate a mixed magmatic arc/continental block provenance for
the Molar. Flute casts and assymetric syndepositional folds
indicate paleoslopes to the west and southwest and suggest that
the granitic continental source lay to the east or northeast.

The Carryer Conglomerate lies along the western margin of
the study area where it unconformably overlies the Sledgers
Group. It is at least 1.5 kilometers thick with the top not ex-
posed. The Carryer is a polymictic conglomerate with interbed -
ded sandstone. Pebbles are derived from the underlying
Sledgers Group, and a metamorphic and two-mica granite ter-
rain similar to the Wilson Group. Sandstone compositions plot-
ted on discrimination diagrams of Dickinson and Suczek (1979)
confirm a continental block and recycled orogen provenance for
the Carryer.

The Bowers Supergroup has undergone two periods of fold-
ing. F 1 folds trend N30°W. F 1 folds were accompanied by the
development of a steep axial plane cleavage in incompetent
sediments and by conjugate shears that dip 30° in competent
volcanics. Syndeformational metamorphism was within the
prehnite-pumpellyite facies throughout the entire 6.5 kilometer
of section suggesting high pressure/temperature conditions
possibly associated with subduction. Chevron style F 2 folds
strike N70°E. Along the Carryer Glacier, F 1 axes consistently
plunge to the south-southeast suggesting that the glacier coin-
cides with the axis of an F2 monocline.

The Bowers Supergroup is in fault contact with the Robertson
Bay and Wilson Groups along the Leap Year Fault (Stump et al.

1983) and Lanterman Fault respectively. The Lanterman Fault
shows two distinct periods of motion; the first resulted in the
formation of up to 200 meters of blastomylonites which locally
have an ultramafic matrix and have been metamorphosed to the
greenschist facies; the second is characterized by a narrow zone
of clay-rich fault pug. Weaver et al. (1984) favor dextral motion
along the Leap Year Fault.

The geologic history of the study area is interpreted as
follows:

(1) There was on outpouring of Glasgow Volcanics tholeiitic
submarine basalts in a back-arc spreading environment. (2) The
Molar Formation quartzo-feldspathic and volcaniclastic sedi-
ments were deposited in a basin that deepens to the west. (3)
Coeval deposition of calc/alkaline Glasgow Volcanics related to
possible eastward subduction occurred. (4) Conformable depo-
sition of the fossiliferous Mariner Group—a shallow marine
regressive sequence—occurred. (5) There was a collision along
the western margin of the Sledgers Group between a continent-
al mass containing schists (Wilson Group) and S-type gra-
nitoids (Granite Harbor Intrusives). (6) There was an uplift and
erosion of the Sledgers and Mariner Groups followed by depo-
sition of the Leap Year Group. (7) Metamorphism occurred
under high pressure/temperature conditions, and F 1 folding of
the Bowers Supergroup occurred. (8) There was a north-north-
west/south-southeast compression resulting in F 2 folding and
possible uplift of the Wilson Group along the Lanterman Fault.
(9) Tectonic emplacement of the Robertson Bay Group along the
Leap Year Fault occurred.

This research was supported by National Science Foundation
grant DPP 80-20728.
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Did northern Victoria Land collide with
East Antarctica in the Cretaceous?

R. F. BURMESTER and
J. K. ANDERSON

Department of Geology
Western Washington University
Bellingham, Washington 98225

The disparate lithologies and tectonic histories across north-
ern-Victoria. Land have prompted speculation of major displace-
ment on faults between what are now recognized to be separate
terranes (Stump et al., 1983; Weaver, Bradshaw, and Laird 1984).
We report on results primarily from granite rocks of northern
Victoria Land (figure 1) that suggests a preposterous tectonic
model.

Six sites at three localities shown on figure 1 were sampled
using conventional methods adapted to subfreezing conditions
(Schmierer, Burmester, and Wodzicki 1982). Both alternating
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Figure 1. Generalized geologic map showing paleomagnetic lo-
calities at Lillie Marline (LM), Salamander Range (AP), Monte Cassino
(Mc) and Mesa Range (MA) with respect to the Bowers Supergroup.
Modified after Stump et al. (1983).

field and thermal demagnetization were employed for magnetic
cleaning. Reliability of individual samples was judged using
Briden and Arthur's (1982) method on single measurements,
consistency of directions through demagnetization, and sim-
ilarity of directions from multiple specimens. Coherence of
directions between samples and the stability of the directions to
demagnetization reflect the reliability of the data from a site.
Only two sites in the Salamander Range proved to have stable
magnetization judging by these criteria.

The results of these two acceptable sites, each divided into
two lithologic groups, are listed in the table and shown as
virtual geomagnetic poles (vGP's) in figure 2. Comparing these
data, figure 2 shows an apparent polar wander path (APwr') for
Gondwana (Thompson and Clark 1982) rotated to Antarctica
using Smith and Hallam's (1970) pole. Also plotted as MR (Mesa

Figure 2. Stereographic projection centered on the south pole show-
ing virtual geomagnetic poles from northern Victoria Land (3, 4, 5,
MA, table) as well as a paleomagnetic pole from other Ferrar Super-
group localities (J)tabulated in McIntosh et al. (1982) and Thompson
and Clark's (1982) APWP for Gondwana rotated to Antarctica.
Crosses are at 10 million years, labeled at 50-million-year intervals.
C is approximate equatorial Ealer pole required to explain diver-
gence of northern Victoria Land VGP'S from East Antarctica poles
due to relative motion.
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