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Geology of the Ross Island area,
Antarctica

SAMUEL B. TREVES

University of Nebraska
Lincoln, Nebraska

During 1971-1972 the data and specimens collected
during previous field seasons in Antarctica (Treves,
1965, 1967, 1968a, 1968b, 1969, 1970, 1971a, and
1971b) were evaluated and additional petrographic
and petrologic work was done. This further analysis
tends to confirm previously published work and will
be the basis of a more comprehensive report on the
geology of the Ross Island area.

In short, the data and petrographic evidence indi-
cate that each major vent of the Ross Island area
produced an older sequence of lavas that range from
olivine basalt to trachyte and a younger sequence that
consists of olivine basalt and basalt. There is some
evidence that the older sequence may have been re-
peated in some areas.

Several petrologic rock units and map types have
been identified and mapped. The following rock
types, which are based on phenocryst content, have
been used as map units: olivine basalt, olivine-pyrox-
ene basalt, hornblende basalt, basalt, pyroxene tra-
chyte, hornblende trachyte, and anorthoclase trachyte.
Tuff, agglomerate, and volcanic breccia are abundant,
and many of the rocks contain cognate and non-
cognate inclusions. Megascopic nepheline is rare;
X-ray analysis, however, indicates that it is present
in many rocks of this area.

Data in hand show clearly that the rocks of Ross
Island are undersaturated and that they are similar
to those of other basalt-trachyte provinces of the
world. In terms of Antarctica, they are very similar
to and probably will prove to be contemporaneous
with the volcanic rocks of the Hallett area (Hamilton,
1972), the younger volcanic rocks of southern Vic-
toria Land, and the basalts of the Mount Weaver
area (Treves, 1967). They may, therefore, constitute

an alkaline olivine basalt-trachyte province that
stretches, at least, from Cape Hallett to Mount Weaver
and stands in marked contrast to the earlier Ferrar
dolerites that also occur in this same broad area and
beyond.

This work is supported by National Science Founda-
tion grant GA-137.
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Antarctic Triassic tetrapods
in the laboratory

EDWIN H. C0LBERT
Museum of Northern Arizona

Two seasons of field work in Antarctica, devoted
to the collecting of Lower Triassic amphibians and
reptiles, have made available for study a considerable
series of these important fossils. The materials were
collected from the Fremouw Formation as exposed in
the central Transantarctic Mountains: those of the
1969-1970 season were procured at Coalsack Bluff;
those of the 1970-1971 season, at McGregor and
Shackleton Glaciers.

One of the problems inherent in the study of fossil
vertebrates is the delay that intervenes between col-
lection and detailed examination, necessary for the
technological preparation of specimens. In short,
fossil vertebrates are not hammered out of exposures
like rock specimens, nor are they dug out of the
ground like potatoes. So it is that much time since
the end of the 1971 season has been spent on the
preparation of the antarctic fossils, this work being
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conducted with finesse by Mrs. Nova Young and Miss
Camas Lott, working under National Science Founda-
tion grant GV-25341. Thanks to their efforts, numer-
ous excellent fossils have been extracted from the
enclosing matrix.

Concurrent with this work Miss Pamela Lunge has
been making truly beautiful line drawings of the
fossils. In a majority of cases pen and ink drawings
provide the most satisfactory illustrations of fossil
vertebrates.

Thus the gound work has been largely accomp-
lished, antecedent to the detailed studies of the fossils.
Such studies will be carried on during the months to
come.

Already it is apparent that the Lower Triassic
tetrapods of Antarctica have remarkably close re-
semblances to fossils from the Middle Beaufort beds
of South Africa, a point that has been made (but on
less detailed evidence) in previous contributions to
this journal. For example, it seems quite evident that
there are two species of Lystrosaurus in the Fremouw
Formation, which may be equated with two of the
characteristic South African species.

Other taxonomic identities are obvious—some at
the species level, others more probably at the generic
stage. And it appears that some fossils may represent
new genera.

Thus the fossils from the Fremouw Formation
represent in essence the well-known Lystrosaurus
fauna of South Africa, but with some differences
among certain constituents of the antarctic assem-
blage. The significance of a Lystrosaurus fauna in
Antarctica, as an indication of a close ligation be-
tween Antarctica and southern Africa at the begin-
ing of Triassic time, is obvious. The point need not
be labored at this place. It nicely illustrates the im-
portance of the distributions of extinct land-living
vertebrates for the perfection of our knowledge con-
cerning past continental relationships.

Geochemistry of the McMurdo
volcanics, Victoria Land

Part I. Strontium isotope composition
Lois M. JONES

Department of Geology
University of Georgia

RAYMOND L. WALKER
Oak Ridge National Laboratory

The McMurdo volcanics are basic rocks of late
Tertiary-Quaternary age that occur on Ross Island,

at Gaussberg, at Mirnyy, and sporadically in the
Transantarctic Mountains from Cape Adare south
to Mount Early in the Scott Glacier area. A detailed
study of the geochemistry of the volcanics of Victoria
Land is in progress. The major, minor, and trace
elements, including the lanthanides, are being de-
termined on an extensive suite of these rocks. Analy-
ses of the isotopic composition of strontium, expressed
as the ratio of strontium-87 to strontium-86, are near-
ing completion, and the current results are given in
the table. Some samples from the southern Trans-
antarctic Mountains and from West Antarctica are
of special interest and have been included in the
study.

The average 87Sr/86Sr ratio for 45 analyzed samples
from Victoria Land is 0.7038 ± 0.0002 (1—). This
value is similar to that of basaltic rocks from oceanic
areas (compiled by Gast, 1967). In addition, the
isotope composition of strontium is similar to the
87 5r/86Sr ratios measured for volcanic rocks from
Deception Island by Faure et al. (1971). The two
samples of basalt from Mount Early have slightly
higher 87 Sr/ 86Sr ratios, 0.7058 and 0.7063, but there
is chemical and mineralogical evidence that these
samples might have been contaminated, probably
during emplacement. The volcanics from West
Antarctica also have 87Sr/86Sr ratios characteristic of
oceanic basalts, with the exception of sample 17e `
which has a value of 0.7141. The concentrations of
strontium and rubidium for this sample are 5.58 and
106.6 parts per million, respectively. Assuming that
this volcanic is 10 million years old, then the "initial"
87 Sr/ 86Sr ratio would be 0.7045. If this assumed age
is of the correct order of magnitude, the high ru-
bidium/strontium ratio could account for the high
present-day 87Sr/86Sr ratio.

Special thanks are due to G. Faure for his con-
tinued encouragement during the course of this ex-
tensive study. 'Miss Terry Tickhill, Mrs. Eileen Mc-
Saveney, and Mrs. Kay Lindsay assisted one author
(LMJ) in the collection of samples during the 1969-
1970 austral summer. Additional samples were gen-
erously provided by G. H. Denton, H. H. Gair, J.
Kovach, W. E. LeMasurier, V. H. Minshew, Miss
T. Sledzinska, and S. B. Treves. The mass spectro-
metric analyses were made at the Laboratory for
Geochemistry and Isotope Geology, Department of
Geology, The Ohio State University, or in the Analy-
tical Chemistry Division of the Oak Ridge National
Laboratory, which is operated for the U. S. Atomic
Energy Commission by Union Carbide Corporation.
Financial assistance through National Science Foun-
dation grants GA-14427, GA-14573 , and GA-898X
is gratefully acknowledged.
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