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A short interval of Jurassic continental flood basalt volcanism
in Antarctica as demonstrated by “Ar o AT geochronology
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Abstract

A continental flood basalt province, the Ferrar Group (Kirkpatrick Basalt and Ferrar Dolerite), crops out along
3000 km of the Transantarctic Mountains in Antarctica and is temporally related to the break-up of Gondwanaland.
Although a wide range of dates, between 90 and 193 Ma, have been published for the Kirkpatrick Basalt, it is now
recognized that the young dates reflect non-ideal behavior of Ar in the matrix. In order to refine the geochronology,
feldspar separates have been analyzed by the *°Ar/*°Ar incremental heating method. The main objectives are to
constrain the duration of extrusive activity and the timing of volcanism along the outcrop belt. Basalt samples have
been studied from the three principal outcrop areas, yielding the following apparent ages: central Transantarctic
Mountains 176.8 + 0.5 Ma; south Victoria Land 176.4 + 0.4 Ma; north Victoria Land 176.6 + 0.7 Ma. Ages from
different stratigraphic levels within each area and from the three different areas are not analytically distinct. The
data imply that the eruptive activity which produced the Kirkpatrick Basalt occurred within a short interval of less
than about 1 m.y. at 176.6 + 1.8 Ma, over an area which included more than 1200 km of the Transantarctic
Mountains.

The Jurassic volcanism in Antarctica represents a short episode of magmatism, comparable in duration with other
well dated continental flood basalt provinces. The linearly extensive outcrop of the Ferrar Province and the rapid
eruption of the lavas suggests that lithospheric stretching exerted a major control on magmatism. The poorly
constrained age of the Bajocian-Bathonian boundary makes the previously suggested connection between Ferrar
volcanism and an extinction event at that boundary uncertain.

1. Introduction extrusion in such provinces (for example, 1.5
km? /y for the Deccan Traps [1]), are greater than
those of other basalt provinces, except for oceanic
plateaus such as the Kerguelen and Ontong Java.
CFB provinces and oceanic plateaus reflect major
melting events in the mantle whose origin is a
matter of debate [2-5]. The duration of magmatic

Continental flood basalt (CFB) provinces rep-
resent major magmatic events commonly, but not
exclusively, associated with continental rifting and
sea-floor spreading. The estimated rates of basalt

v activity and the timing with respect to the tec-
* Present address: Geological Survey of Israel, 30 Malkhe tonic evolution of provinces are critical to evalua-
Israel St., Jerusalem 95501, Israel. tion of the proposed models.
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The only CFB provinces for which presently
available age determinations are adequate for
assessing the precise timing and duration of activ-
ity are the Columbia River Basalt [6], the Deccan
Traps [7-9], the Parand Basalt [10,11], and the
Siberian Traps [12-14]. For the latter two exam-
ples, however, the dated samples are from limited
areas and hence the results may not necessarily
apply to each province as a whole. Nevertheless,
in all cases the implications of the dating are that
eruption of the bulk of the lavas (> 80%) oc-
curred within a restricted interval of about 2 m.y.
or less. The Columbia River Basalts and Siberian
Traps were associated only with continental ex-
tension, whereas the Deccan and Parand
provinces were followed by sea-floor spreading.
The Deccan is, perhaps, the best example of the
proposed plume origin of continental flood
basalts, with the trace of the plume revealed in
the chain of oceanic islands terminating at the
island of Réunion [15]. The Deccan and Columbia
River Basalts [16] are the best documented exam-
ples of plume activity preceding crustal extension.
The Karoo is also advocated to be the result of
plume interaction with the lithosphere [2]. Cox
[17,18], however, noted that extensional tectonism
in the Karoo preceded magmatism, although
plume activity in the Nuanetsi region may have
been necessary to weaken the continental crust.
There are no well-documented examples of conti-
nental flood basalt provinces resulting simply from
passive lithospheric stretching, and it is likely that
such a process operating over normal tempera-
ture mantle would lead to only minor igneous
activity [19]. The extent to which plume activity
and lithospheric stretching are reflected in any
single CFB province remains uncertain.

The Ferrar magmatic province in Antarctica
(Fig. 1), through its age and tectonic setting,
provides insights to possible models for flood
basalt magmatism. The Ferrar province, which is
defined by geochemical characteristics, comprises
the Ferrar Group of Antarctica, together with the
Tasmanian Dolerites and associated lavas and
sills in southeastern Australia [20]. The Ferrar
Group [21] consists of sills (Ferrar Dolerite) and
lavas (Kirkpatrick Basalt), plus a layered basic
intrusion (Dufek Gabbro) and minor pyroclastic
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Fig. 1. Map of Antarctica showing the distribution of the
Ferrar Group which crops out between the Theron Mountains
and Horn Bluff. The Kirkpatrick Basalt is found in three
relatively restricted areas: central Transantarctic Mountains
(CTM), Carapace Nunatak region and the Prince Albert
Mountains in south Victoria Land (SVL), and the Mesa
Range region of north Victoria Land (NVL). The location of
samples analyzed for this study are indicated by circled num-
bers: 1= Mt. Pratt; 2 = Storm Peak; 3 = Carapace Nunatak;
4= Allan Hills; 5= Mt. Frustum; 6 = Pain Mesa; and 7=
Exposure Hill.

rocks. The Ferrar Group forms a belt which is
approximately linear, in so far as exposure
through the ice cover permits observation. It ex-
tends for 3000 km along the Transantarctic
Mountains (TAM), from Horn Bluff to the region


































































