
This study attempts to demonstrate two important points
concerning the origin and evolution of the crystalline base-
ment rocks in this area of Antarctica:

1. There is a component to the crust in this region that is
older than 950 million years and may be Archean. If the
analyzed zircons in the gneiss are detrital, this older compo-
nent may be the provenance for these zircons. If the zircons
formed in situ, the 2,555 million years age may date an event
that affected the gneiss.

2. Partial melting of ancient metasedimentary rocks is a
plausible source for the vida granite.

This study was supported by Office of Polar Programs,
National Science Foundation, grants GV 0400762 and GV
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The Whitmore Mountains (centered approximately at
820 30'S.1040 30'W.) are composed predominantly of early

0	200	400	600	800	1000	1200

87R  /Sr

Preliminary Rb-Sr isochron plot of whole-rock (wn), feldspar
(F), and biotite (B) concentrates of coarse and fine-grained ig-

neous rocks from Mt. Chapman, Whitmore Mountains.

Mesozoic plutons of felsic composition that are intrusive into
deformed metasedimentary rocks (Webers et al., in press).
The geology and geologic history of the Whitmore Mountains
are of particular interest because these mountains comprise
one of the few presently exposed geologic ties between East
and West Antarctica (Craddock and Webers, 1977). We pre-
sent here a preliminary report on rubidium-strontium age
determinations on whole-rock samples and mineral separates
from a fine-grained equigranular granite (sample 120A) and
a coarsely crystalline, porphyritic granite (sample 120B) from
Mt. Chapman (82°35'S. 105°55'W.) in the Whitmore Moun-
tains.

The specimen was collected by W. E. Long during the
1957-58 field season. It weighed 1.075 kilograms and con-
sisted of a fine-grained igneous rock of granitic composition
in contact with a coarse-grained quartz monzonite. The con-
tact shows no chilling or obvious intrusive relationships be-
tween the two varieties of rock. The coarse-grained phase of
the igneous rock at Mt. Chapman may be equivalent to the
Mt. Seelig granite, whereas the fine-grained phase may corre-
late with the Linck Nunataks granite described by Webers
and others (in press). These authors reported K-Ar (biotite)
dates of 190 ± 8 million years and 176 ± 5 million years for
the Mt. Seelig and Linck Nunataks granites, respectively.

Our age determination is based on analyses of whole-rock
samples of both phases of the granitic rocks together with
concentrates of biotite, muscovite, and feldspar. The in-
terpretation of these data is preliminary because the analyses
of the muscovites are still in progress. The available data
define an isochron shown in the figure whose slope and inter-
cept were estimated by an unweighted least-squares regres-
sion method. The results indicate a date of 173 million years
and an initial strontium-87/strontium-86 ratio of 0.7 148,
assuming a value of 1.42 x 10.11 per year for the decay con-
stant of rubidium-87.

The date is identical to the age of the Linck Nunataks
granite reported by Webers and others (in press) and thus

3.0

N. 2.0
5-

1.0

October 1978	 17



supports the correlation with the fine-grained phase on Mt.
Chapman. The coarse-grained phase may be older than 173
million years: it may have been homogenized isotopically by
the intrusion of the fine-grained phase, assuming a relation-
ship between these rocks similar to that between the Mt.
Seelig and the Linck Nunataks granites (Webers et al., in
press). This interpretation is plausible because both samples
were taken from a single hand specimen and therefore ex-
perienced similar temperature histories. However, our pres-
ent data do not exclude the possibility that both phases of the
granitic rock at Mt. Chapman formed at about the same time
during a single episode of magmatic activity.

The initial 87Sr/86Sr ratio (0.7 148) is high compared with
that of strontium derived from the upper mantle (Faure,
1977). The presence of excess radiogenic 87Sr indicates either
that magma formed by partial melting of old sialic rocks in
the underlying continental crust or that a mantle-derived
magma was extensively contaminated with crustal 87Sr. In
either case, the resulting rocks are strongly affected
isotopically, and presumably chemically, by the sialic crust.

Thejurassic date (173 million years) and elevated initial
87 Sr/86Sr ratio of the granitic rocks in the Whitmore Moun-
tains are similar to the age and initial 87 Sr/86Sr ratio of the
Kirkpatrick basalt and the Ferrar dolerite (Faure et at., 1972,
1974, in press). This coincidence also was pointed out by
Ravich and Grikurov (1976), who suggested that the granitic
stocks of the Whitmore Mountains and those located between
the Ellsworth Mountains and the Thiel Mountains may be
felsic derivatives of the tholeiite basalt magma that formed the
basalt flows and dolerite sills in the Transantarctic Moun-
tains. This interesting suggestion deserves further study.

This research was supported by the Division of Polar
Programs of the National Science Foundation through grant
DPP 76-11871.
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Further palynologic assemblages have been recovered
from the Victoria Group, upper Beacon Supergroup, in the
Nilsen Plateau, and Beardmore and Shackleton Glacier areas
of Antarctica. Samples processed include carbonaceous
mudstones, siltstones, and fine sandstones collected by past
expeditions to these areas by the Institute of Polar Studies,
The Ohio State University. Sample preparation included hot
hydrofluoric acid treatment and flotation in zinc bromide
solution. Oxidation and bleaching, to varying degrees for
each sample, was required to clear the microfossils, whose
state of preservation was generally poor (Kyle and Schopf,
1977).

An informal palynostratigraphic zonation was proposed
by Kyle (in press) for the Permian and Triassic palynologic
succession in south Victoria Land. Though further refine-
ment of zonal boundaries is necessary, this zonal scheme
seems applicable to Victoria Group strata as far south as the
Ohio Range (Kyle and Schopf, in press). Recovery of addi-
tional palynomorph assemblages has led to the recognition of
species that occur in other Gondwana basins but previously
were not known in the Transantarctic Mountains, and to the
extension of known ranges of some species in the Transant-
arctic Mountains. Additional samples not yet examined in-
clude a collection from the Cumulus Hills, Shackleton
Glacier area, made by the Institute of Polar Studies expedi-
tion during the 1977-78 season.

This palynological study has enabled relatively precise
correlation with the closely similar palynologic succession of
eastern Australia (Kyle, in press; Kyle and Schopf, in press)
and therefore has allowed finer age control of Victoria Group
strata than previously was possible. It has also resulted in
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