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Potassium-argon ages of Dufek
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Conventional potassium-argon (K-Ar) and argon-40/
argon-39 (40Ar/39Ar) age determinations show that the
stratiform gabbroic Dufek intrusion (Ford, 1976) is
about the same age as tholeiitic diabase sills of the Pecora
Escarpment (85°37'S168 040'W) at the south end of the
Pensacola Mountains. The igneous activity corresponds
with the main Early Jurassic activity of the Ferrar Group
of Grindley (1963) elsewhere in the Transantarctic
Mountains.

Samples from the Dufek intrusion dated in our study
include plagioclase of three plagioclase cumulates (an-
orthosites) from widely spaced stratigraphic intervals in
the Dufek Massif and Forrestal Range; pyroxene from
a pyroxene-cumulate (pyroxenite) layer in the Dufek
Massif; and fine-.grained noncumulus whole-rock gab-
bro from an inferred chilled contact zone near Mount
Lechner in the Forrestal Range.

In addition, we also determined ages on plagioclase,
pyroxene, and whole-rock samples from diabase sills of
the Pecora Escarpment and basalt and diabase dikes of
the Cordiner Peaks. The sills intrude the Permian Pe-
cora Formation, and the dikes cut the Devonian Dover
sandstone. and the overlying Gale mudstone (Ford et al.,
1978).

Conventional K-Ar ages on samples from the Dufek
intrustion range from 174.1 ± 4.4, 171.2 ± 4.3, and

169.5 ± 4.2 million years for the plagioclase, through
111.9± 2.8 and 106.3 ± 2.7 million years for the whole-
rock gabbros, to 97.5 ± 2.4 million years for the pyrox-
ene samples.

In thin section, the plagioclase appears little altered,
but the pyroxenes (augite and inverted pigeonite) show
variable and commonly large effects of inversion and
exsolution (Himmelberg and Ford, 1976). Kistler and
Dodge (1966) suggested that the young K-Ar ages for
pyroxene-.-compared to those for coexisting biotite,
hornblende, plagioclase, and orthoclase from Sierra Ne-
vada (California) quartz diorite plutons-may be related
to ubiquitously observed exsolution lamellae, which de-
crease the effective diffusion dimensions and may per-
mit low-temperature argon loss. Similarly, the consid-
erably younger ages of Dufek intrusion samples
containing pyroxene probably reflect low-temperature
argon loss during or after subsolidus phase changes.

To ascertain that these young pyroxene ages are not
the result of inaccuracies in the measurement of low-
K20 concentrations, pyroxene from two localities in the
Dufek intrusion was also dated by the total-fusion 40Ar/
39Ar technique. Results showed that the young conven-
tional K-Ar ages of samples containing pyroxene are
probably not due to such analytical difficulties.

The best present estimate for the age of the intrusion
is therefore considered to be the average of the three
plagioclase determinations: 171.6 ± 4.3 million years.
This age is in close agreement with, and within the range
of analytical uncertainties of, the value of 175 ± 5 million
years reported by Elliot, Fleck, and Sutter (in press) for
basalt flows of the Ferrar Group in the central Transan-
tarctic Mountains.

Samples of whole-rock holocrystalline chilled-contact
basalt and of three plagioclase-pyroxene pairs from two
diabase sills in the Pecora Escarpment yielded conven-
tional K-Ar ages ranging from 223.1 ± 5.6 million years
for the basalt to 177.7 ± 4.5 million years for a plagio-
clase. In contrast with the Dufek intrusion, the apparent
ages of pyroxene in all three pairs are slightly greater
than those of coexisting plagioclase and are probably
affected by small but variable amounts of excess argon.



This interpretation is supported by an argon isochron
plot of 40Ar/36Ar and 40K/36Ar values (R. W. Kistler, un-
published data, 1978). The pyroxene shows much
greater optical homogeneity than in the Dufek intrusion.
The best estimate for the age of the sills is considered
to be the average of the mineral pair showing the most
concordant and, more importantly, the youngest ages of
all analyzed pairs: 178.9 ± 4.5 million years (obtained
from a plagioclase age of 177.7 ± 4.5 million years and
a pyroxene age of 180.0 ± 4.5 million years).

Analysis of a coexisting pyroxene-plagioclase pair
from a dike in the Cordiner Peaks yielded discordant
apparent ages of 307.9 ± 7.7 million years for pyroxene
and 168.8 ± 4.2 million years for plagioclase. The pla-
gioclase age is considered to provide the best estimate
for the dike's age, in that the pyroxene, which is opti-
cally homogeneous, is inferred to contain excess argon.

The above results indicate that the basaltic magmatism
that produced the dikes and sills and the Dufek intru-
sion in the Pensacola Mountains occurred over a narrow
time interval in the Early Jurassic. The bodies are cor-
related with the Ferrar Group in other parts of the
Transantarctic Mountains (Elliot, Fleck, and Sutter, in
press) on the basis of age equivalence and close chemical
comparisons (A. B. Ford, unpublished data, 1978). The
age of the Dufek intrusion reported here also provides
an upper age limit of Early Jurassic for the latest major
orogeny in the Pensacola Mountains, during which rocks
as young as Permian were strongly folded (Ford, 1972).

The fieldwork on which this study is based was sup-

ported by National Science Foundation grants G 2389
(in the Pecora Escarpment, 1962-63), GA 222 (on the
Dufek intrusion, 1965-66), and AG 238 (in the Cordiner
Peaks, 1973-74) to the U.S. Geological Survey.
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Between 4 November and 20 December 1978, the au-
thors carried out geological field studies of the layered
gabbroic Dufek intrusion (Ford, 1976). This work con-
tinued the detailed investigation of the unusually large
igneous complex that was started in the western Dufek
Massif, in the lower part of the body, in the summer of
1976-77 (Ford et al., 1977).

In 1978, the authors focused on the iron-enriched
upper part of the body, in the southern Forrestal Range.
During November, fieldwork was done by snowmobile
and ski traverses from a tent camp in May Valley. Dur-
ing December, work was also continued in the Dufek
Massif from tent camps located on the Sallee Snowfield
and near Aughenbaugh Peak.

The purpose of this fieldwork was to investigate ques-
tions raised by laboratory and office studies following a
1965-66 reconnaissance of the complex (Ford and Boyd,
1968). Although topographic base maps had not been
available at the time of that reconnaissance, the data
obtained were adequate for compilation of two recently
published 1:250,000-scale geologic maps of the body
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