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The pre-Devonian basement complex of the Transantarctic
Mountains in southern Victoria Land is dominated by the igne-
ous rocks of the Granite Harbor Intrusive Complex. This complex

as originally defined by Gunn and Warren (1962) to include all
of the igneous rocks that predate the Kukri Peneplain at the base
of the Beacon Supergroup and that were thought to be associated

ith the Cambro-Ordovician Ross orogeny. The youngest igne-
ous rock types of the basement complex include mafic dike suites
that were first reported during exploratory expeditions to Ant-
rctica (Ferrar 1907; Mawson 1916) and that were shown to occur

throughout the dry valleys and the Koettlitz Glacier area by the
first systematic mapping programs in the region (McKelvey and
Webb 1962; Allen and Gibson 1962; Blank et al. 1963; Haskell et al.
1965).

A dike swarm is a concentration of dikes thought to have been
emplaced during the same igneous episode and typically consists
of a subparallel to fanning array of multitudes of individual
dikes. Where dikes occur in parallel arrays, emplacement was
controlled by the regional tectonic stress field within the conti-
nental crust (Delaney et al. 1986), and the dike swarm records the
orientations of extensional strains in deforming continental litho-
sphere. Dikes represent tensile hydrofractures propagated by
intruding magma and are emplaced in an orientation normal to
the least compressive stress and parallel to the plane containing
the maximum and intermediate compressive stresses (Anderson
1951; Pollard 1987). The regional paleostress regime that existed
at the time of dike emplacement can therefore be reconstructed
from dike trends. In cases where dike swarms extend for hun-
dreds or thousands of kilometers, the stress-field patterns de-
rived from these are inferred to reflect the interactions of tectonic
plates. This study is the first attempt to determine the stress
regime associated with the dike swarm in Victoria Land and to
use it to model plate interactions along the early Paleozoic margin
of East Antarctica during the Ross orogeny.

Structural analysis of the early Paleozoic dike swarm was
conducted during the 1991-1992 field season in the foothills of the
Royal Society Range between the Ferrar and Koettlitz Glaciers
(figure 1). The initial field party, consisting of geologists Timothy
M. Stepp and author and mountaineer Peter Braddock, was
deployed by helicopter on 4 November 1991 to Garwood Valley.
Systematic field investigations were carried out by foot traverse
from helicopter-deployed camps at Marshall Ridge, Shangri-La,
Hidden Valley, Rucker Ridge, and Bettle Peak. On 10 December
1991, accompanied by mountaineer Mike Roberts, the field team
traversed Blue Glacier by snowmobile to investigate outcrops at

Briggs Hill, Granite Knolls, Stratton Hills, the ridge north of Lister
Glacier, and at the mouth of Blue Glacier. Helicopter-supported
day trips were taken during the last week of the season to carry
out investigations at Cathedral Rocks, near Penny Lake, the ridge
north of Walcott Glacier, and Hobbs Peak.

Systematic investigation of the dikes involved obtaining ori-
entations from dike margins, recording relations with host rock
structures if present, describing their character and composition,
and sampling. All observed and sampled dikes were located on
aerial photographs for later map compilation. The exposed dike
lengths ranged from approximately 10 meters to over 200 meters,
and the correlation across intervening glaciers or valley fill indi-
cate that some dikes extend for thousands of meters. Typical dike
thicknesses are between 10 centimeters and 5 meters, with some
porphyry dikes ranging up to 10 to 15 meters thick. At several
localities individual dikes are made up of a series of subparallel,
echelon segments that average approximately 50 meters in length.
A few dikes exhibit chilled margins, and composite intrusions
occur rarely. Furthermore, xenolith-bearing dikes are present in
the Hidden Valley area.

In the Koettlitz-Blue Glacier region, Blanket al. (1963) includ-
ing biotite lamprophyres, hornblende lamprophyres, porphy-
ries, acidic aplites and coarse- to fine-grained pegmatites in the
early Paleozoic dike suite. More recently, Wu and Berg (1991)
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Figure 1. Geologic sketch map of study area that was modified from
Findlay et al. (1984). Black-- metasedimentary rocks; stipple pattern =
Igneous rocks of the Granite Harbor Intrusive Complex; horizontal
line pattern = Beacon and Farrar Supergroup rocks. Representative
orientation data from early Paleozoic dike planes shown as great
circle traces on lower hemisphere, equal area projections; A = Blue
Glacier area; B = Bettie Peak area; C = Hobbs Peak area; D = ridge
north of Garwood Valley; E = Marshall Valley-Hidden Valley area; and
F = Walcott Glacier area.
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described the lamprophyres in the same area as ultramafic,
alkaline, and caic-alkaline rock types, including aillikite,
camptonite, spessartite, and vogesite varieties. Dikes examined
during our field work exhibited a wide range of composition
from felsic to mafic varities; were aphanitic to porphyritic, locally
schistose to subschistose; and contained some felsic or xenolithic
components. A systematic petrographic classification of col-
lected hand samples is presently in progress to determine the
range of composition and to establish whether any correlation
exists between the dike composition and orientation.

The dike swarms exhibit a prominent northeast trend through-
out most of the study area (figure 1). At Garwood Valley, how-
ever, roughly east-west strikes and moderate northerly dips are
the result of folding of the dikes together with their metasedi-
mentary host rocks (figure 2). The Garwood dikes, which are
typically rich in biotite and contain a schistose fabric, clearly
represent the earliest generation of dike intrusion in the study
area. The dominant, northeast-trending dike arrays are planar
and cut compositional banding and ductile structures within the
host rocks at high angles (figure 3). The orientation data exhibit
distinct trend and dip variations within and between localities
(figure 1); field relations and laboratory analysis will determine
if these distinct orientations represent multiple dike sets. The
dike chronology and trend data will be used to reconstruct the
paleostress history of this sector of the Ross orogen.

Figure 3. Parallel northeast-trending dike swarm extending frorr
Miers Valley (Miers Lake in foreground) southward across Hidde
Valley. Note the dikes (black arrows) cut banding and foliation In th
host rocks (double-barbed arrow) at a high angle.
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Figure 2. View of south-facing slope of ridge north of Garwood
Valley, showing early generation of mafic dikes folded together with
the surrounding metasedimentary host rocks.

Allen, A. D., and G. W. Gibson. 1962. Geological investigations in
southern Victoria Land, Antarctica. VI: Outline of the geology of the
Victoria Valley Region. New Zealand Journal of Geology and Geophysics
5:234-42.

Anderson, E. M. 1951. The Dynamics of Faulting and Dyke Formation with
Application to Britain. Edinburgh: Oliver and Boyd. 206 pp.

Blank, H. R., R. A. Cooper, R. H. Wheeler, and I. A. G. Willis. 1963
Geology of the Koettlitz-Blue Glacier region, southern Victoria Land
Antarctica. Transactions of the Royal Society of New Zealand, 2: 79-100,

Delaney, P. T., D. D. Pollard, J . I. Ziony, and E. H. McKee. 1986. Field
relations between dikes and joints: emplacement processes and
paleostress analysis. Journal of Geophysical Research, 91:4920-38.

Ferrar, H. T. 1907. Report on the field geology of the region explored
during the Discovery antarctic expedition, 1901-04. Natural History
Reports of the National Antarctic Expedition, Geology, 1:100.

Findlay, R. H., D. N. B. Skinner, and D. Craw. 1984. Lithostratigraphy and
structure of the Koettlitz Group, McMurdo Sound, Antarctica. New
Zealand Journal of Geology and Geophysics, 27:513-36.

Gunn, B. M., and G. Warren. 1962. Geology of Victoria Land between the
Mawson and Mullock Glaciers, Antarctica. New Zealand Geological
Survey Bulletin, 85-100.

Haskell, T. R., J . P. Kennett, W. M. Prebble, G. Smith, and I. A. G. Willis.
1965. The geology of the Middle and Lower Taylor Valley of South
Victoria Land, Antarctica. Transactions of the Royal Society of New
Zealand, 2:169-86.

McKelvey, B. C., and P. N. Webb. 1962. Geological investigations in
Southern Victoria Land, Antarctica: III. Geology of Wright Valley.
New Zealand Journal of Geology and Geophysics, 5:143-62.

Mawson, D. 1916. Petrology of rock collections form the mainland of
South Victoria Land. Reports of the British Antarctic Expedition.
1907-09, Geology, 2(9):201-37.

Pollard, D. D. 1987. Elementary fracture mechanics applied to the
structural interpretation of dilatant echelon cracks. Geological Society
American Bulletin, 93: 1291-1303.

Lt. B., and J . H. Berg. 1991. Early Paleozoic lamprophyre dikes of
southern Victoria Land: Geology, petrology, and geochemistry. Ab-
stracts volume of the Sixth International Symposium on Antarctic
Earth Sciences by the National Institute of Polar Research, 9-13 Sep-
tember, Japan, p. 645.

10	 ANTARCTIC JOURNAL


