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ABSTRACT

Ar/*Ar incremental-heating measurements are reported for separated plagioclase and matrix fractions and a glass
sample of the Kirkpatrick Basalt from Victoria Land, Antarctica. These results are used to address: the limitations of
whole-rock analyses of glassy or very fine-grained basalts; the use of plagioclase for determining ages of such rocks; the Ar
behavior of matrix, glass and feldspar components; the use of K/Cl ratios in interpretation of step-heating results; and the
age of the Kirkpatrick Basalt.

The precise age of the Kirkpatrick Basalt has been a long standing problem; the wide range of reported K-Ar dates has
been attributed to loss of Ar. Despite massive Ar loss from the matrix, plagioclase is shown to yield good *°Ar/**Ar pla-
teaus, Plateaus are observed for increments above 700°C and are defined not only by consistent apparent ages but also
appropriately low K/Ca and high K /CI ratios. Cl relations help identify Ar released from small amounts of matrix which
can seriously contaminate a plagioclase separate.

An age of 176.8 % 1.8 Ma defines the time of formation of the youngest lava at Mt. Frustum in north Victoria Land. A
glass sample from south Victoria Land gives the same age, indicating that terrestrial basaltic glasses as old as Jurassic do
not inherently lose Ar, The step-heating profile of glass with very fine crystals shows discordance which is an artifact of Ar

recoil during irradiation.

1. Introduction

It has long been recognized that fine-grained
volcanic rocks, especially those containing
glass, are prone to Ar loss and that their K-Ar
dates are frequently much younger than crys-
tallization ages (see, e.g., Dalrymple and Lan-
phere, 1969; Walker and McDougall, 1982).
This problem has been encountered for basalts
and dolerites of the Ferrar Group in Antarc-
tica as well as a number of other provinces, for
example, the Karoo of southern Africa (Fitch
and Miller, 1984) and the Newark Group of
eastern North America (Sutter, 1985). Under-
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standing the Ar loss phenomenon and avoid-
ing the complications presented by it are im-
portant to dating of volcanic rocks. Precise ages
for volcanism, particularly as manifested in
flood-basalt provinces, are currently of great
interest (e.g., Rampino and Stothers, 1988;
Baksi and Farrar, 1991; Renne and Basu,
1991) because of possible links of volcanic ac-
tivity and global processes including mass ex-
tinctions, let alone establishing the duration,
and hence eruptive rates, of major basaltic
fields.

The problem of Ar loss is epitomized by
dates obtained by a number of workers for the
Kirkpatrick Basalt of the Ferrar Group in Ant-
arctica. Presented here are results of “°Ar/*°Ar
measurements on separated plagioclase and
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matrix fractions of a Kirkpatrick Basalt lava
from north Victoria Land and on basaltic glass
from south Victoria Land. The results are used
to discuss methodological approaches of dat-
ing of such rocks, specifically: the limitations
of whole-rock analyses; the advantages of ex-
amining plagioclase separates; the importance
of using K/Ca and K/Cl ratios in interpreta-
tion; and the behavior of glass and matrix
components.

2. Background
2.1. Kirkpatrick Basalt

The Kirkpatrick Basalt is part of the Ferrar
Group which is comprised of sills, lavas, dikes,
a large layered basic (Dufek) intrusion and
minor volcaniclastic rocks that extend for more
than 2500 km along the Transantarctic Moun-
tains in Antarctica (Fig. 1 ). Lavas crop out in
three distinct regions: north Victoria Land
(NVL), south Victoria Land (SVL) and the
central Transantarctic Mountains (CTM).
Geochemically, the Ferrar Group is character-
ized by tholeiitic compositions, by elevated
initial ®’Sr/®¢Sr ratios (typically >0.708) and
by trace-element patterns similar to those
found in crustal rocks as documented by a
number of investigators [see references in
Fleming et al. (1992)]. The Tasmanian Do-
lerites and basalts in southeastern Australia
have similar features and are considered to be
part of the same geochemical province (Hergt
et al., 1991) which was fragmented during the
opening of the Southern Ocean in the mid-Cre-
taceous (Veevers, 1986).

The Kirkpatrick Basalt lava sequence in
NVL contains two distinct groups, based on
major- and trace-element chemistry, which are
referred to as the Scarab Peak Chemical Type
(SPCT) and Mt. Fazio Chemical Type
(MFCT) by Fleming et al. (1992). The SPCT
is represented by a single flow unit which caps
the lava sequence, whereas the lower MFCT
flows represent the bulk (> 80%) of the lava
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Fig. 1. Sketch map showing the known distribution of the
Ferrar Group in Antarctica. Kirkpatrick Basalt sample §1-
7-2 is from the uppermost flow at Mt. Frustum, north
Victoria Land. Sample 90-75-2 is from a pillow unit near
the base of the lava sequence at Carapace Nunatak, south
Victoria Land.

volume. In CTM, there is a similar division in
which the composition of the uppermost flow
is identical to the SPCT whereas the lower ones
tend to be more evolved than the MFCT (Sid-
ers and Elliot, 1985). In SVL, a rock inter-
preted as a sill caps the basalt sequence and also
has SPCT chemistry while the other lavas are
more similar to the MFCT (Kyle, 1979).

The timing of Ferrar magmatic activity is
important on several accounts, but is still
poorly understood. Dates for the lavas and sills
exhibit a wide scatter; a best estimate of ~ 180
Ma has been inferred (Kyle et al., 1981; Elliot
etal., 1985). Younger episodes of magmatism,
at ~165 Ma (Kyle et al., 1981), and in the
Cretaceous (Delisle, 1983; Mensing et al.,
1988) have been proposed. Published K-Ar



















































