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The rocks of the basement complex of Wright
Valley can be divided into four major units: Asgard
Formation, Olympus granite-gneiss, Dais granite, and
Vida granite and minor associated dikes. The oldest
rocks of the basement complex are the tightly folded
inetasediments of the Asgard Formation, which is the
equivalent of the Skelton Group elsewhere in Victoria
Land (Gunn and Warren, 1962; MeKelvey and
Webb, 1962). The Asgard metasediments are
flanked by the Olympus granite-gneiss, which may
he a metamorphic equivalent of the Asgard Formation. McKelvey and Webb (1962) consider it to be
intrusive because inclusions of Asgard schist occur
within the gneiss, and the alignment of these inclusions is parallel to the schistosity.
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lsochron diagram for rocks from the basement complex of Wright
Valley. The age of these rocks is 490 ± 14 m.y. and the initial
5r" /Sr' ratio is 0.7109.

7

204

;

The Asgard Formation and the Olympus granitegneiss are in turn flanked by the Dais granite. It has
a coarse foliation generally parallel to that of the
Asgard and Olympus rocks. The last major intrusive
of the basement complex is the Vida granite, which is
the equivalent of the Irizar granite of Taylor Valley
and elsewhere (Haskell et al., 1965).
Several dates have been reported for samples of the
basement complex in the vicinity of Wright Valley
(see age compilations by Picciotto and Coppez, 1963
and 1964; Webb, 1962; Webb and Warren, 1965).
Most of the dates were obtained by the K-Ar method
and range from 425 to 525 m.y., with the majority of
the dates in the interval 470-500 m.y. Deutsch and
Grogler (1966) reported a U-Pb date of 610 m.y. for a
zircon from the Olympus granite-gneiss in Victoria
Valley, north of Wright Valley. The Vanda porphyry
dikes, which are apparently the youngest rocks of the
basement complex, are 470 ± 7 m.y. old according to
Jones and Faure (1967). One sample of these dikes
had been dated previously by Deutsch and Webb
(1964), who reported an anomalous date of 1000 m.y.
Work by Jones and Faure (1967), however, indicated
that the 1000 m.y. date may be the result of contamination of the dikes during intrusion.
Suites of samples of the Olympus granite-gneiss, the
Dais granite, and the Vida granite have been analyzed for an age determination by the whole-rock RbSr method. In addition, several feldspar concentrates
have been analyzed. The Sr 87 /Sr86 and Rb87/Sr86
ratios for the rock and mineral samples have been
plotted as points in the figure using different symbols
for identification. It is apparent that the samples form
a single straight-line isochron whose slope and intercept can be determined by a linear regression analysis.
From the best estimate of the slope of the isochron,
one obtains an age of 490 ± 14 m.y. for all of the
rocks in this suite, using a value of 1.39 X 10"/yr
for the decay constant of Rb 87 . The initial Sr87/Sr86
ratio for these rocks is 0.7109.
The result of this age determination has two possible geologic interpretations. First, all three rock units
could have been emplaced within a period of time of
the order of 30 m.y., which is not resolvable on the
basis of these data. Second, the Olympus granitegneiss and the Dais granite may have been thermally
metamorphosed by the igneous activity accompanying
the intrusion of the Vida granite during and after the
Ross Orogeny. The thermal metamorphism may have
been sufficient to cause complete isotopic homogenization of strontium in the Olympus granite-gneiss and
the Dais granite. The U-Pb date of the zircon froimi
the Olympus granite-gneiss of 610 m.y. reported by
Deutsch and Grögler (1966) suggests that this rock is
in fact older than 490 ni.y. On the other hand, it is
possible that the zircons are detrital and that they
therefore indicate the time of their original crystallizaAN'l'ARCTIC JOURNAL

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 basenient complex in Wright Valley either crystallized 490
± 14 my. ago or that they were extensively recrystallized 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
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Tholeiitic basalts which cap the flat-lying Late
Paleozoic—Early Mesozoic Beacon rocks and crop out
September—October 1969

in several distinct areas in the Transantarctic Mountains are the rern;a:ts of a formerl y much more extensive lava field. Conchostracans (Elliot and Tasch.
1967') present in sedimentar y 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 mudflow unit of intermediate to acid composition. The
Prebble Formation is the culmination of a long period
of volcanicit y first recorded in the Permian Buckley
Formation (Barrett, 1969) and present throughout
the succeeding Triassic rocks. Considerable topographic relief is implied by the accumulation of imiudflows, including one apparentl y unstratified 240-11-1thickunit on the Otway Massif. Other evidence of
relief is present at Buttress Peak, where 270 in of
basalts are in juxtaposition to Triassic Falla Formation 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 thickness of some flows--more than 200 in one instance—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 iinerals, 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 reflected 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 undoubtedly part of the same magniatic province as that
of the McMurdo Sound area because of the consistently 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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