
point to a close genetic tie between all the contrasted
rocks of the intrusion.

SiQ abundance shows a slight negative slope up-
ward through the intrusion (Fig. 2a). This de-
crease is especially marked in higher rocks of the
mafic suite that are strongly enriched in FeO +
Fe20:4 . The presence of at least minor amounts of
modal and normative quartz in rocks from all levels
indicates that the magma remained saturated with
Si02 at all stages of the differentiation process, even
during the production of rocks with SiO 2 as low as
about 45 percent.

The extreme Fe enrichment of higher rocks of the
mafic suite is seen in the triangular plot of Fig. 1. The
general upward increase of total iron relative to iron
plus magnesium through the body is shown in Fig. 2b.
Steepenings and even slight reversals in the trend lines
are thought to be more likely the result of some indig-
enous mechanism (such as variations in maintenance
of crystal-liquid equilibrium) than of an extraneous
one (such as periodic multiple intrusion of fresh
magma). Laboratory work is presently under way on
this and many other aspects of this major stratiform
mafic igneous body which was discovered only as re-
cently as 1957 (Aughenbaugh, 1961), and which was
mapped and sampled in its exposed entirety in the
summer of 1965-1966 (Schmidt and Ford, 1966).
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Precambrian and Lower Paleozoic
Igneous Rocks, Pensacola Mountains,

Antarctica*
DWIGHT L. SCHMIDT

U.S. Geological Survey
Denver, Colorado

Three major igneous rock suites have been mapped
in the Pensacola Mountains by the U.S. Geological

* Publication authorized by the Director, U.S. Geological
Survey.

Survey during 1962-1966. Each suite is significantly
related to different sequential parts of the geologic.
history (Schmidt et al., 1965; Nelson et al., 1968).
The oldest suite of Precambrian age consists of spilitic
and keratophyric volcanic rocks and related diabase
occurring in dikes and sills; the suite is associated with
a thick eugeosynclinal subgraywacke and slate se-
quence. The second suite of early Paleozoic age con-
sists of rhyolitic and dacitic volcanic rocks and related
granitic plutonic rocks and is closely associated with
widespread mountain building (orogeny' in the
Transantarctic Mountains. The third and youngest
suite of Mesozoic age consists of quartz diabase occur-
ring in dikes and sills and the Dufek stratiformn gab-
broic intrusion; this suite is associated with orogeny in
the areas bordering the Weddell Sea (see note by A.
B. Ford and W. W. Boyd, Jr., in this issue).

The Precambrian igneous rock suite contains a
large volume of spilitic basalt flows and pillow lavas
and a relatively small volume of quartz-keratophyric
tuffs and volcanic breccia. A large volume of diabase
was penecontemporaneously intruded as dikes and
sills into interbedded subgraywacke and shale. Study
of the diabase by W. W. Boyd, Jr., indicates an initial
olivine-bearing, augite-plagioclase (An) diabase;
the coarse-grained interiors of thick sills are well dif -
ferentiated. Alteration to chlorite and relatively sodic
plagioclase is extensive, but no distinction has yet
been made between a primary (spilite) and a riseta-
morphic origin. Rb-Sr whole-rock dates of quartz-ker-
atophyric pyroclastic rocks suggest a 953 ± 175 m.y.
isochron age (Eastin et al., 1969).

The lower Paleozoic rhyolites and dacites—the
Gambacorta Formation—occur as a volcanic pile
more than 1,500 in thick in the southern part of the
Neptune Range. The Gambacorta Formation is di-
vided into six distinctive members containing many
ash-flow tuff units. The central area is an elliptical
caldera, measuring 15 by 25 kin, bounded by concen-
tric border faults and filled with more than 1,000 iii
of rhyolite ash-flow tuff, the Hawkes Member. Away
from the caldera, the Hawkes Member is a well-dc-
fined, relatively thin ash-flow tuff in the middle part
of the volcanic sequence; it extends about 40 kin to
the present limit of outcrop of the Gamnbacorta For-
mation. Rb-Sr whole-rock dates of the Gambacorta
volcanics (8 dates) indicate a 500 ± 10 my. isochron
age (Gunter Faure and René Eastin, written com
munication). Postkineniatic granite in the Neptune
Range is dated 510 ± 30 my. by the Rh-Sr whole-
rock method (Z. E. Peterman, written conimunica-
tion). The associated mountain building event corre-
sponds to the Ross Orogeny that is recognized
throughout the 3,500-km extent of the Transantarctic
Mountains.
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Age of the Basement Complex of
Wright Valley, Antarctica

Lois M. JONES and GUNTER FAURE

Institute of Polar Studies
and Department of Geology
The Ohio State University

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 Forma-
tion. McKelvey and Webb (1962) consider it to be
intrusive because inclusions of Asgard schist occur
within the gneiss, and the alignment of these inclu-
sions 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" 7 /Sr' ; ratio is 0.7109.
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The Asgard Formation and the Olympus granite-
gneiss 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 contami-
nation of the dikes during intrusion.

Suites of samples of the Olympus granite-gneiss, the
Dais granite, and the Vida granite have been ana-
lyzed for an age determination by the whole-rock Rb-
Sr 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 inter-
cept 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 pos-
sible 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 granite-
gneiss 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 homogeni-
zation 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 crystalliza-
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