
tion and set only an upper limit for the age of the
Olympus granite-gneiss.

On the basis of available information, we conclude
that the igneous and metamorphic rocks of the base-
nient complex in Wright Valley either crystallized 490
± 14 my. ago or that they were extensively recrystal-
lized and isotopically homogenized at this time. The
event dated by the Rb-Sr isochron method occurred
in the Late Cambrian to Early Ordovician Periods
and is generally referred to as the Ross Orogeny.
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Jurassic Tholeiites
of the Beardmore Glacier Area

DAVID H. ELLIOT

Institute of Polar Studies
The Ohio State University

Tholeiitic basalts which cap the flat-lying Late
Paleozoic—Early Mesozoic Beacon rocks and crop out

in several distinct areas in the Transantarctic Moun-
tains are the rern;a:ts of a formerl y much more ex-
tensive lava field. Conchostracans (Elliot and Tasch.
1967') present in sedimentary interbeds within the
basalts (called the Kirkpatrick Basalt in this and most
other areas) and potassium-argon age determinations
on the hasalts and the correlative Ferrar Dolerite sills,
give Jurassic ages (McDougall, 1963: Wade et al.,
1965: Compston et al., 1968).

The Kirkpatrick Basalt of the Beardmore Glacier
area rests without angular discordance, where the
contact is exposed, on the Prebble Formation (Barrett
et al., 1968), which is a pyroclastic and vo1cnic mud-
flow unit of intermediate to acid composition. The
Prebble Formation is the culmination of a long period
of volcanicity first recorded in the Permian Buckley
Formation (Barrett, 1969) and present throughout
the succeeding Triassic rocks. Considerable topo-
graphic relief is implied by the accumulation of imiud-
flows, including one apparentl y unstratified 240-11-1-
thickunit on the Otway Massif. Other evidence of
relief is present at Buttress Peak, where 270 in of
basalts are in juxtaposition to Triassic Falla Forma-
tion sediments and the near-vertical contact is not a
fault contact. Correlation of the basalt flows also
suggests relief of some 80 in, and the extreme thick-
ness of some flows--more than 200 in one in-
stance—implies the formation of huge lava ponds
which must have been confined topographically. This
is in marked contrast to the conditions under which
the flood plain deposits of Permian and Triassic age
accumulated, and ilIIl)lies the presence of a major
disconformity below the Kirkpatrick Basalt.

The basalts are typical tholeiites with two
enes, augite and pigeonite, labradorite, opaque iin-
erals, and varying amounts of glass, devitrifIecl glass or
a quartzo-feldspathic groundmass. The diabase sills
differ only in the absence of glass, a coarser grain size.
and, in many of them, the presence of orthopyroxne
crystals. Two of Gunn's (1966) niagmna types can be
recognized mineralogically, and there is also a clear
distinction chemically, although comparison with
Gunn's data shows considerable chemical differcnces
in the case of the pigeonite tholeiites. The percentage
of silica, > 58 percent on a water-free basis, of the
pigeonite tholeiites is remarkably high and it is re-
flected in more than 18 percent normative quartz.
This high silica content is present mainly in the glassy
or microcrystalline groundimiass of the basalts, but it
is not caused by local contamination. Although the
Ferrar group of the Beardmore Glacier area is un-
doubtedly part of the same magniatic province as that
of the McMurdo Sound area because of the consist-
ently high and anomalous Sr 87/Sr86 ratio (Faure et
al., 1968), the parent magmas of these basalts and
diabases are likely to have been derived from a
slightly different source and to have had different
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crystallization histories. Crustal contamination might
at first sight account for the high silica content and
the anomalous strontium-isotope ratios, but there are
difflcu1tis with this interpretation (Heier et al., 1965;
Coinpston et al., 1968) which the accumulation of
more data may resolve.
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Sr87 /Sr86 Ratios of Ultramafic Nodules
and Host Basalt from the McMurdo Area

and Ford Ranges, Antarctica*
MARTIN HALPERN

Division of Geosciences
Southwest Center for Advanced Studies**

The Sr87/Sr86 ratios of basalt and ultramafic nod-
ules front McMurdo and the Mount Perkins area of
the Fosdick Mountains, Ford Ranges, were measured
to identify the source region of the basaltic magma
and the nodules. Slabs of total ultramafic nodule and

* Contribution No. 101, Geosciences Division, Southwest
Center for Advanced Studies, Dallas, Texas.

** Now at the University of Texas at Dallas.

total basalt were washed in purified 6N hydrochloric
acid before crushing and elution of strontium to elimi-
nate possible strontium contamination, especially in
the McMurdo samples which were subject to contam-
ination from sea water. The Sr87/Sr86 ratio of Mc-
Murdo Sound sea water is 0.7094 (Jones and Faure,
1968).

The present Sr87/Sr86 ratios of the analyzed nod-
ules and basalt are as follows:

Sr87/Sr86 ratios of ultramafic nodules and basalt,
McMurdo area and Ford Ranges

Material and Locality	 SrS7/Sr*

Ultramafic nodule A, Mt. Perkins
Dissolution 1	 0.7035
Dissolution 2	 0.7029

Ultramafic nodule B, Mt. Perkins	 0.7030
Ultramafic nodule, McMurdo	 0.7034
Host basalt, McMurdo

Dissolution 1	 0.7030
Dissolution 2	 0.7029
Dissolution 3	 0.7028

* Normalized to Sr"/Sr" ratio of 0.1194.
At the time of these analyses, the Sr"/Sr' ratio of the Massa
chusetts Institute of Technology standard Eimer and Amen( l.

 was measured as 0.7080 ± 00002 a (mean of
analyses).

The McMurdo Volcanics are Late Tertiary and
Quaternary (Harrington, 1958) ; the volcanic rocks
which contain the analyzed ultramafic nodules in the
Mount Perkins area are no older than Tertiary
(Wade, 1967). The nodules have less than 5 ppin Sr
and less than 5 ppm Rb; their host basalt contains
about 1,000 ppm Sr and about 20 ppm Rb, as deter-
mined by atomic absorption spectrophotometry. The
young age of the rocks, their low Rb content, and low
Rb/Sr ratio of the basalt support the assumption that
their measured and initial Sr87/Sr86 ratios could not
have differed significantly.

Sr87/Sr86 ratios of about 0.7030 to 0.7034 for both
the ultramafic nodules and their basaltic host material
indicate that they are isotopically homogenous with
respect to strontium, and probably cogenetic. How-
ever, because of the low strontium content of the
nodules and high strontium content of the basalt, it is
possible that isotopic strontium equilibration occurred
during emplacement of these rocks. The values are
consistent with those determined for basaltic rocks
from islands on the Mid-Atlantic Ridge (Gast et al.,
1964), which have been interpreted as having an up-
per-mantle source.
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