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Jurassic tholeiites of the Ferrar Group crop out in a linear
belt which extends along the Transantarctic Mountains from
Horn Bluff to the Pensacola Mountains. These rocks are char-
acterized by initial strontium isotope ratios which are anom-
alously high for basaltic rocks (average initial strontium-87/
strontium-86 equals 0. 7115, Kyle 1980). The extrusive phase of
this magmatic province, the Kirkpatrick Basalt, is found in
three distinct areas in northern Victoria Land, southern Vic-
toria Land, and the central Transantarctic Mountains.

Flood basalt sequences similar to the Kirkpatrick Basalt were
initially thought to have monotonously uniform chemistry.
More detailed chemical studies of several of these provinces
have shown significant variations in chemistry which have
been used to unravel the stratigraphy and structure of the
basalt sequences and provide a view of temporal variations in
magma evolution on a regional scale. In the case of the Kirk-
patrick Basalt, two chemically distinct groups, referred to as
the high-titanium and low-titanium units have been recog-
nized in northern Victoria Land (Siders and Elliot 1985).

The high-titanium unit, which occurs as the uppermost se-
ries of flows of the lava pile, has lower calcium content and
magnesium/iron ratio and higher silicon, iron, potassium,
phosphorus, titanium and incompatible trace element concen-
trations than the low-titanium unit. The chemistry indicates
that the high-titanium unit is more evolved, in particular to-
ward iron enrichment, than the low-titanium unit. The high-
titanium rocks are highly evolved and should, perhaps, be
called tholeiitic andesites. Siders (1983) has shown that the
high-titanium unit exhibits a remarkable internal homogeneity
with respect to most of the major and trace elements; for most
elements the reported variation is within analytical precision.
This homogeneity is attributed in part to the extremely fine
and uniform grain size of these rocks. Although the age is not
well constrained, the high-titanium rocks are not thought to
be substantially younger than the underlying low-titanium la-
vas (Elliot and Foland 1986).

The low-titanium flows, which make up the bulk of the lava
sequence in northern Victoria Land, show much greater chem-
ical variability both within and between flows (Siders 1983).
The low-titanium rocks are generally coarser grained and have
more variable textures. Chemical compositions of these flows
show distinct trends on chemical variation diagrams. Alumi-
num and calcium decrease with decreasing magnesium/iron
ratio whereas silicon, titanium, manganese, phosphorus, po-
tassium, sodium, and the incompatible trace elements increase
(Siders and Elliot 1985). Initial strontium isotope ratios of the
low-titanium rocks are high and variable (Mensing et al. 1984).

The chilled margins of sills in northern Victoria Land have
major and trace element compositions which overlap those of

the most evolved low-titanium flows and extend to more evolved
compositions (Haban 1984; Fleming 1986). In chemical varia-
tion diagrams, the low-titanium lavas and sills of the region
form smooth and continuous trends suggesting that they rep-
resent a single evolutionary sequence in which assimilation-
fractional crystallization processes may have a role (Mensing
et al. 1984). No intrusive rocks have been identified with com-
positions equivalent to the high-titanium unit.

Isotopic analyses of the high-titanium lavas in northern Vic-
toria Land show that the high-titanium unit has initial stron-
tium-87/strontium-86 ratios (0.7085-0.7095, Elliot et al. 1984)
which are lower than those of the underlying low-titanium
lavas (0.7098-0.7120, Mensing et al. 1984). This relationship
indicates that the high-titanium rocks could not have been
derived directly by crustal contamination and/or fractional
crystallization of low-titanium magmas. If the two units are
related at all, possible explanations for the more evolved com-
position and lower initial strontium-87/strontium-86 ratios of
the high-titanium unit must appeal to derivation of the two
units by separate evolutionary paths from a less evolved parent
magma. These isotopic and chemical relationships suggest that
there are at least two independent basalt lineages in the Ferrar
Group in northern Victoria Land.

Recently collected major and trace element data from lavas
in the Grosvenor Mountains confirm that a similar distinction
between high-titanium and low-titanium rocks can be made
in the central Transantarctic Mountains as suggested by Siders
and Elliot (1985). Twelve samples collected from the uppermost
flow of the lava sequence at Mount Bumstead, Mount Emily,
Mount Cecily, and Mount Raymond have a distinctive major
and trace element chemistry which is remarkably similar to
the high-titanium rocks in northern Victoria Land (figures 1
and 2). The flow has a diabasic appearance in the field; in thin
section the rocks contain plagioclase, augite, pigeonite, and
titanomagnetite in an abundant quartzofeldspathic mesostasis.
The flow can be followed in outcrop over large distances and
at all the localities examined it lies above an interbed. The
thickness of the flow ranges up to 66 meters at Mount Cecily,
but this represents a minimum thickness as the uppermost
portion of the flow has been eroded at all sections. Six samples
collected through the flow at Mount Cecily show that the
chemical composition is uniform despite its thickness and coarse
grain size (figure 3). The capping flows at Block Peak, Mauger
Nunatak, and Mount Block have a similar field appearance
and lie above an interbed but samples from these localities
have not yet been analyzed.

Previously published major element analyses of the upper-
most flow at Storm Peak and Mount Falla (Faure et al. 1974;
Faure, Pace, and Elliot 1982) suggest that high-titanium rocks
are also present in the Queen Alexandra Range which is ap-
proximately 100 kilometers to the north. The high-titanium
rocks in the Queen Alexandra Range have the same physical
appearance as those in the Grosvenor Mountains both in the
field and in thin section and also lie above an interbed. Two
strontium isotope analyses of these rocks have been reported
previously (Faure et al. 1974; Faure, Pace, and Elliot 1982). The
initial strontium-87/strontium-86 ratios fall within the range of
those reported for the high-titanium unit in northern Victoria
Land. The isotopic composition, therefore, is an additional
point of similarity between the high-titanium rocks in the cen-
tral Transantarctic Mountains and those in northern Victoria
Land. The major differences between the high-titanium rocks
in northern Victoria Land and the central Transantarctic Moun-
tains are their texture and field appearance: the high-titanium
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Figure 1. Geologic map of the upper Beardmore Glacier region.

rocks in northern Victoria Land are extremely fine grained and
contain abundant dark brown glass.

Previously published data show that the lavas which un-
derlie the high-titanium rocks in the central Transantarctic
Mountains are generally more evolved with respect to silica,
iron, and incompatible element enrichment than the low-ti-
tanium lavas in northern Victoria Land (figure 2). New anal-
yses of seven lavas which crop out at Mount Cecily show a
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Figure 2. Chemical variation diagram showing composition of lavas
from the central Transantarctic Mountains. Fields for high- and low-
titanium rocks from northern Victoria Land (NVL) are outlined. (Data
from Elliot, 1971; Faure et al. 1974; unpublished data.

relatively restricted range of compositions (figure 3). The sec-
tion at Mount Cecily is incomplete and probably represents
only the upper part of the lava pile. Further study of lavas at
Mount Bumstead, where a more complete section is present,
is likely to reveal a greater range of chemistry and one that is
similar to that in the Queen A1exatdra Range.

The change from low- to high-titanium magma types pro-
vides an important datum which can be used to evaluate the
stratigraphic correlations previously proposed by Barret, Elliot,
and Lindsay (1986) and provides the first stratigraphic con -
nection between the basalt sequences in the Grosvenor Moun-
tains and the Queen Alexandra Range. Given the unusual
composition of the high-titanium rocks, the chemical similarity
between the uppermost lava flows in northern Victoria Land
and the central Transantarctic Mountains suggests that either
there is some intimate connection between the lava sequences
in northern Victoria Land and the central Transantarctjc Moun -
tains which are separated by 1,300 kilometers or, more likely,
the two units have a similar petrogenetic history. The change
from low- to high-titanium magmatism may, therefore, reflect
some fundamental change in source region or magma evo-
lution which is time dependent and may be related to a chang-
ing tectonic environment.

The work reported here is part of a continuing effort to
understand the stratigraphy and petrogenesis of the Kirkpa-
trick Basalt in the central Transantarctic Mountains through
an integrated study of major and trace elements and strontium,
neodymium, and oxygen isotopes.

We would like to thank Dan Larsen and Dave Buchanan for
their assistance in the field and acknowledge the support of

Figure 3. Stratigraphic section of the lava sequence exposed at
Mount Cecily. Location of the samples which have been analyzed
Is indicated. The uppermost flow of this section has a distinct
chemical composition referred to as the high-titanium unit.
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Basaltic lavas of Jurassic age are exposed in two separate
areas in the Beardmore Glacier region (figure 1). The lava se-
quences have a maximum thickness of a little over 500 meters.
A small number of widespread thick flows, generally fewer
than 10, are accompanied by a variable number of thin flows
of limited extent. The lavas are typical flood basalts with in-
dividual distinctive flows being identifiable over distances of
30 kilometers. A general description of the lavas is given in
Barrett, Elliot, and Lindsay (1986).

Most flows have a thin lower contact zone with amygdales
(zeolite tilled vesicles), a massive but irregularly jointed inte-
rior, and an amygdaloidal upper contact zone of variable thick-
ness. The uppermost parts of some of the upper contact zones
are intensely altered and are overlain by up to 1.5 meters of
fine-grained structureless rock (figure 2) which is interpreted
to be the result of weathering processes and, in a few cases,
soil formation. These units of structureless rock carry dispersed
angular to rounded clasts of amygdaloidal basalt similar to the
underlying altered lava. The clasts are randomly distributed,
show an overall decrease in size upwards, and occur to within
a few centimeters of the upper surface. The margins of the
clasts range between sharp and diffuse. The upper surface is
generally planar and horizontal, although disturbance by the
overlying flow is seen at some localities. The contact with the
underlying amygdaloidal basalt varies between sharp and hor-
izontal, diffuse and horizontal, and highly irregular. In the
latter case, the structureless rock fills crevices and hollows in
the amygdaloidal upper contact zone of the underlying lava.
The crevices are wedge shaped and as much as 1 meter deep,
and the upper surface of the flow may have a rounded or
bulbous form. The upper surfaces of some of these zones of
structureless rock carry woody-plant impressions. A few of the
units exhibit networks of tube-like bodies that branch down-
wards. These networks span a depth of 25 centimeters and
start 20-30 centimeters below the upper surface.

Microscopically, the structureless rock units consist of scat-
tered angular quartz and less common sodic plagioclase in
grains up to 0.1 millimeters across, set in a micro- to crypto-
crystalline siliceous matrix in which phyllosilicate shreds are

1988 REVIEW	 17




