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Although the presence of volcanic glass shards in till from
Wright Valley was reported by Jones, Whitney, and Stromer
(1973), no further work has been done to follow up this dis-
covery. Therefore, eight till samples from five locations in
southern Victoria Land (five samples of Peleus and Jason tills
from Prospect Mesa and other locations in Wright Valley, and
three unnamed tills from Shapeless Mountain, Scallop Hill,
and Taylor Valley) have been analyzed as part of a preliminary
study to learn more about the presence of volcanic ash in glacial
sediment of Neogene age.

If a volcanic constituent is present in the glacial sediment,
it is likely to be concentrated in the clay-size fraction. There-
fore, the nonmagnetic fractions of the samples were sieved
and the clay-size fractions were isolated by settling from aqueous
suspensions. The clay-size fractions were analyzed by X-ray
diffraction using copper K-alpha X-radiation on a Diano Corp.
Model XRD-6 X-ray diffractometer.

The X-ray diffraction spectra of seven of the eight clay-size
fractions yielded only a few diffraction peaks of low intensity.
However, the till from Shapeless Mountain is a notable ex-
ception because this sample yielded peak intensities that are
five times greater than any of the other clay-size fractions. This
sample contains muscovite, serpentine, and chlorite all of which
are typical of metamorphic rocks.

The diffraction patterns of the clay-size fractions of the other
samples have an elevated base line at two-theta angles of less
than 20 degrees (figure). This suggests the presence of poorly
crystallized material such as volcanic glass or its alteration
products. The till from Taylor Valley (F80-22, figure) has a
lower base line than the other samples and contains a poorly
defined peak centered around 7.5 degrees two-theta. This peak
has tentatively been attributed to montmorillonite.

TWO THETA. DEGREES

X-ray diffraction patterns of the less than 2 micrometer fractions
of Neogene till from localities in southern Victoria Land. F80-3 and
4: Peleus till, Prospect Mesa, Wright Valley; F80-2 and 12: Jason
till, Prospect Mesa, Wright Valley; F80-6: Peleus till (?), Wright Val-
ley along Onyx River; SH: Scallop Hill, Black Island, McMurdo Sound;
F-80-22: till, Suess Pond, Taylor Valley. [S denotes sanidine, A
denotes amphibole, An denotes anorthite, and M denotes mont-
morillonite(?).]
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The well-defined peaks between 22.5 and 31 degrees two-
theta in the figure can be attributed to sanidine and amphibole
whereas the less intense, poorly defined peaks have been
matched with anorthite. The presence of sanidine, the possible
occurrence of montmorillonjte and anorthite, and the presence
of much X-ray amorphous material in the clay-size fractions
all support the hypothesis that these till samples contain vol-
canic ash. Presumably the ash was derived from local eruptive
centers in southern Victoria Land and is genetically related to
the McMurdo Volcanics. Further work is in progress to confirm

the presence of volcanic ash by measurements of the isotopic
composition of strontium.

This study was supported by National Science Foundation
grants DPP 79-20407 and DPP 87-14324.
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The Transantarctic Mountains in southern Victoria Land are
riddled with swarms of lamprophyre dikes (Smith 1924; Blank
et al. 1963; McKelvey and Webb 1962). These dikes typically
parallel the trend of the Transantarctic Mountains and are gen-
erally thought to have been intruded late in the Cambro-Or-
dovician Granite Harbor Intrusive event. An age of 470 million
years has been determined on what is apparently one of these
dikes (Jones and Faure 1967).

While conducting fieldwork on Cenozoic volcanic cones in
the Royal Society Range, we crossed two of the lamprophyre
dikes in the vicinity of Pipecleaner Glacier (78°17'S 162°40'E)
and Roaring Valley (78°17'S 163°15'E) and collected samples
out of general curiosity. One of the dikes appeared to have
small inclusions, although they appeared to be locally derived.
Because these samples were not obviously related to our re-
search project and did not appear to be of great import, they
were ignored for 2 years. Recently, closer examination and
thin-sectioning has revealed that these two dikes contain mafic
inclusions from the lower crust and ultramafic inclusions that
may be cognate or may be from the upper mantle.

One of the two dike samples is quite altered whereas the
other is extremely pristine. Both appear to be camptonites,
containing phenocrysts of olivine, clinopyroxene, biotite, and
very minor amphibole. The groundmass consists of biotite,
strongly zoned plagioclase, sanidine, carbonate, and anal-
cime(?). Ocelli of carbonate, sanidine, and biotite/amphibole
are abundant. Inclusions range from clinopyoxenite and wehr-
lite to pyroxene granulite and garnet granulite. The garnet
granulite contains garnet, clinopyroxene, quartz, plagioclase,
potassium feldspar, biotite, apatite, and zircon. The inclusion

has undergone moderate alteration, and if there was ortho-
pyroxene present, it has been lost to the alteration. Electron
microprobe analyses of the minerals in the garnet granulite
permit the determination of the pressure and temperature of
equilibration. Two-feldspar thermometry using the new model
of Fuhrman and Lindsley (1988) yields a temperature of about
900°C. The garnet-clinopyroxene-plagioclase-quartz barometer
of Newton and Perkins (1982) results in a pressure determi-
nation of 13.3 kilobars with the + 1.6-kilobar correction rec-
ommended by them. With the correction, this barometer has
been found to give results for garnet granulite inclusions in
the Cenozoic volcanic rocks that are in excellent agreement
with other barometers involving garnet-orthopyroxene (Berg
and Herz 1986; R.J. Moscati unpublished data).

These results suggest that the crust of the Transantarctic
Mountains at the end of the Granite Harbor Intrusive activity
was at least 45 kilometers thick. Because it seems statistically
unlikely that this one inclusion would come from the very
bottom of the crust, the crust was probably even thicker. Thus,
it appears that at the end of the Ross Orogeny, the Transant-
arctic Mountain crust was both thicker and cooler (by almost
100°C) than it is today (Berg and Herz 1986). We hope to collect
and study additional granulite inclusions from the lampro-
phyres in order to verify, refine, and extend these data. The
results should provide important new constraints on physical
conditions of the Transantarctic Mountains crust as far back
as the Ordovician and should add to our understanding of the
tectonic history of the transantarctic Mountains from the Ross
Orogeny through to the present.

This research was supported by National Science Founda-
tion grant DPP 86-14071.
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