
residue of granophyre containing iron-rich clino-
pyroxene, hornblende, and biotite.

Densities measured on approximately 600 samples
range widely from as low as 2.65 grams per cubic
centimeter for granophyre and 2.70 g/cc for an-
orthosite to as much as 3.30 g/cc for pyroxenite and
3.50 g/cc or more for magnetitite. Most gabbros
(pyroxene-plagioclase cumulates) lie in the range
2.80-3.20 g/cc (figs. 1 to 3). Weighted according to
layer thicknesses, the average density of the Dufek
Massif section is about 2.95 g/cc; of the Forrestal
Range section, about 3.03 g/cc. The estimated aver-
age for the entire body, taking into consideration the
probable densities of unexposed sections, approximates
that of R. A. Daly's average gahbro or norite (Daly
et al., 1966), about 2.98 g/cc, and only slightly ex-
ceeds that of about 2.95 g/cc measured on rocks from
little differentiated diabase sills in the southern Pensa-
cola Mountains. The upward increase in average
density, contrasting with general upward decrease
common in thin diabase sills elsewhere (Jaeger, 1964),
obviously reflects the strong trend of iron enrichment
during fractionational crystallization of the Dufek
magma. The Dufek body is a highly inhomogeneous
mass, and such differences in density for different
parts of the total stratigraphic section as indicated
here should be considered in future more detailed
gravity studies when sub-ice terrain maps become
available.

This work is supported by National Science Founda-
tion grant AG-238.
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Rb-Sr and K-Ar dating of rocks
from southern Chile
and West Antarctica

MARTIN HALPERN

Geosciences Division
University of Texas at Dallas

Geological and geophysical field programs in the
south of Chile (Halpern, 1970) and in West Antarc-
tica have provided the opportunity for collecting sam-
ples of igneous and metamorphic rocks for radiometric
dating. The aim of this program was to establish the
chronology of principal rock units so that the geologic
history of these remote regions of the earth's crust
could be understood. Rubidium-strontium isotopic
age analyses were carried out at the University of
Texas at Dallas and potassium-argon isotopic dating
at the University of Leeds, England.

In southern Chile, metamorphic rocks constitute
the oldest known rocks. Gneiss from the 'basement'
of the Magellan Basin at the Atlantic entrance to the
Strait of Magellan have been rubidium-strontium
total rock dated at 306 ± 156 million years (Xf3 =
1.47 x 10 per year) with an initial strontium-87
to strontium-86 ratio of 0.7112 ± 0.0033. Biotite
from a sample of the gneiss has been rubidium-stron-
tium and potassium-argon dated as Permian, implying
that the 'basement' of the Magellan Basin has been
involved in one or more Paleozoic geologic events.
Paraschists from the 'basement' complex along Chile's
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Potassium-argon and rubidium-strontium ages of west antarctic plutonic rocks.
Potassium Argon-40 rad.	Rad.	Age (million years)a

Location	Material	(percent) (std. cm. 3 x 10-4 ) (percent)	K-Ar	Rb-Sr	Reference
Mount Byerly	biotite	5.39	0.418	93.6	185 ± 10	168±5	Halpern, 1966

(81'53'S.	total rock	 187±10	Halpern, 196689-23'W.)
Ellsworth Land	biotite	6.57	0.283	84.0	105±5	96±6	Halpern, 1967

(75'20'S.
72'15'W.)	biotite	6.46	0.262	94.5	99±8	102±10	Halpern, 1967

Marguerite Bay	biotite	6.95	0.315	82.7	110±5	108 ±5	Halpern, in press
(68-15'S.
67'W.)

"Tisné Point" b	biotite	5.56	0.234	85.4	102±5	90±5	Halpern, 1967
(64' 10'S.
60'58'W.)

aK 40 :	Xe = 0.584 x 10-10 per year	 bUnofficial name.

	

= 4.72 x 10-10 per year	K40/K total = 1.22 x 10 g/g
Rb87 :	= 1.47 x 10-11 per year

Pacific margin gave total rock rubidium-strontium
ages of Paleozoic to Mesozoic, and minerals separated
from the schists gave late Mesozoic rubidium-stron-
tium and potassium-argon dates. Volcanic rocks that
overlie the 'basement' and are generally accepted as
stratigraphically of Late Jurassic or Early Cretaceous
age gave total rock rubidium-strontium and potas-
sium-argon dates of latest Cretaceous to earliest
Tertiary age; these dates are considered to represent
the time of final closure of their isotopic systems,
perhaps associated with deformation in the region
(Katz, in press).

Igneous rocks of the Chilean Andean intrusive
suite of the Patagonian batholithic complex range in
age from Jurassic to Tertiary. Three phases of mag-
matic activity have been recognized: Late Jurassic to
Early Cretaceous (155 to 120 million years ago),
Late Cretaceous (100 to 75 million years ago), and
mid to late Tertiary (50 to 10 million years ago).
There is no evidence to suggest that the plutonic
bodies of the Andean suite are younger or older from
east to west. These rocks are considered the product
of partial melting of material present in a subduction
zone associated with the collision of oceanic and
southern South American continental plates. In the
Cordillera Darwin region of the Beagle Canal, min-
erals separated from plutonic rocks of the Cordillera
Darwin suite and from the metamorphic 'basement'
it intrudes gave rubidium-strontium and potassium-
argon dates of latest Cretaceous to earliest Tertiary.

Radiometric dates from West Antarctica are limited
in number, and total rock rubidium-strontium iso-
chron or uranium-lead concordia ages are available
from only a few localities. The degree of concordance
of rubidium-strontium and potassium-argon dates

from the same mineral concentrate has not been in-
vestigated heretofore. Listed in the table are the re-
sults of biotite potassium-argon age analyses from
west antarctic plutonic rocks dated by the rubidium-
strontium method. The concordance of the rubidium-
strontium and potassium-argon dates indicates that
their 'cooling age' or time of closure of their rubidium-
strontium and potassium-argon isotopic systems were
the same. The geological significance of these calcu-
lated ages may be found in the reference that follows
the rubidium-strontium date.

Research was supported by National Science Foun-
dation grants GA-10529 and GV-28757. The gen-
erous support of many Chilean institutions and the
assistance of Gary M. Carlin and David C. Rex is
acknowledged. This is Contribution No. 216 of the
Geosciences Division, University of Texas at Dallas.
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