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Abstract

The youngest preserved lava flows of the Jurassic Kirkpatrick Basalt of the Fetrar Large Igneous Province are unusually
distinctive. These flows, recognized in three geographic areas spread over 1600 km, have identical stratigraphic positions
and geochemical characteristics. The lavas have an evolved, Fe-rich tholeiitic composition with lithospheric trace element
ratios and enriched *’Sr/*Sr and “*Nd/**Nd isotope ratios. Except for the highly mobile elements, the major, trace and
isotopic compositions of lavas from all these localities lie within, or near, analytical precision of each other, and are distinct
from other Ferrar rocks. Moreover, the ages of the flows at all localities are indistinguishable. The unique characteristics of
these capping lavas suggest that they were derived from a single batch of magma. Magtna dispersal from a single reservoir
through dike swarms at middle to upper crustal levels is considered the most probable mechanism for large-scale transport

that extended for more than 3000 km. © 1999 Published by Elsevier Science B.V. All rights reserved.
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1. Introduction

Large igneous provinces (LIPs) represent volumi-
nous emplacements of magmas that form continental
flood basalt provinces, oceanic plateaus and other
features [1]. Many are attributed to initial stages
of mantle plume activity [2]. Emplacement rates in
LIPs may be extremely high [3], which in continen-
tal settings results in massive outpouring of lava and
intrusion of dike and sill complexes. In most cases
the extent of individual units in LIPs is difficult to
demonstrate because of erosion, crustal deformation
and the lack of distinctive features that allow char-
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acterization of a sill, dike, or flow, or of a magma
batch.

Ferrar tholeiites crop out in a linear belt extend-
ing for 3500 km along the Transantarctic Moun-
tains (TAM) (Fig. 1), and include the layered basic
Dufek intrusion, sills and dikes of the Ferrar Do-
lerite, basaltic pyroclastic deposits, and Kirkpatrick
Basalt lava flows. Ferrar tholeiites are geochemically
distinctive, with enriched Nd and Sr isotope com-
positions and lithospheric (crust-like) trace element
ratios [4—8]. Dolerites and basalts of Jurassic age in
New Zealand [9], Tasmania and South Australia [10]
have similar characteristics, and together with the
Ferrar tholeiites constitute the Perrar Large Igneous
Province (FLIP).

The distribution of FLIP tholeiites is not simply
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Fig. 1. Map of Antarctica showing the distribution of Jurassic
tholeiites. Boxed areas indicated by letters are illustrated in
Fig. 5.

related to the plate boundaries formed on Gond-
wanaland break-up. The exposed outcrops of FLIP
rocks are parallel to, but inboard of, the former ac-
tive subduction zone along the paleopacific margin
of Gondwanaland which has suggested a tectonic
relationship to that boundary [11-13]. Emplacement
contemporaneous with at least part of the Karoo [14]
suggests that the FLIP is an integral part of the mag-
matism that generated the Karoo tholeiites and was
associated with break-up of Gondwanaland [15].

This paper presents new chronological, chemical
and isotopic results for highly distinctive Pe-rich
Kirkpatrick Basalt flows that cap the lava sequence.
Three sites, spread over 1600 km in the Transantarc-
tic Mountains (TAM), are documented and demon-
strate the occurrence of a widely distributed batch of
magma which was derived from a single source and
transported long distances.

2. Kirkpatrick Basalt

The Kirkpatrick Basalt crops out in widely sep-
arated areas in the central Transantarctic Mountains
(CI'M) and Victoria Land (Fig. 1). In a study of the
Mesa Range, Fleming et al. [4-6] provided the first
comprehensive geochemical and isotopic data for
the Kirkpatrick Basalt and demonstrated the unique
composition of the lavas forming the uppermost unit
compared to the underlying lavas (Figs. 2 and 3)
which were named, respectively, the Scarab Peak
Chemical Type (SPCT) and the Mount Fazio Chemi-
cal Type (MFCT); this terminology is here extended
to all outcrop regions in the TAM. Assuming conti-
nuity between outcrops within each area, the SPCT
has a velume of about 230 km®. Originally, the
volume must have been greater, encompassing both
SPCT rocks beyond the present outcrops but since
eroded and those forming the SPCT feeder system.
Field relationships are described below.

In the Grosvenor Mountains (Figs. 1, 4 and 5A),
the SPCT crops out at Mt. Bumstead and along a
20 km escarpment. The SPCT unit is at least 80 m
thick and at Mt. Bumstead caps a 280 m section of
MFCT lavas. Snow and ice cover and the effects of
erosion obscure the original extent and thickness of
the SPCT here and everywhere else it is exposed.
In the Queen Alexandra Range (Figs. 1 and 5B)
the lavas attain a maximum stratigraphic thickness of
520 m. A single SPCT flow, with minimum thickness
of 65 m, caps the sequence at most basalt sections,
but occurs only as isolated remnants on mountain
summits. SPCT flows in CTM are medium grained
and massive, with the appearance of dolerites.

The Kirkpatrick Basalt occurs in scattered local-
ities in South Victoria Land (SVL) but the SPCT
unit is present only in the Prince Albert Mountains
(Figs. 1 and 5C). The thickest basalt section, at Brim-
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Fig. 2. Variation diagrams for selected major and trace elements versus Mg-number for Ferrar tholeiites. SPCT (Scarab Peak Chemical
Type) and MFCT (Mt. Fazio Chemical Type) lava compositions are geochemically distinct and do not fall along the same evolutionary
trends (see also Fig. 3); all sill compositions overlap with MFCT lavas and are considered part of that chemical type. Data from Fleming

et al. [16].
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Fig. 3. Variation diagrams for FeO and Zr versus model initial
8751 /%68r matios of SPCT lavas and MFCT lavas and sills to il-
lustrate the distinctive character of the SPCT. Data from Fleming
[L7].

stone Peak, is ~450 m thick [20]. The SPCT unit,
which caps the section, was originally interpreted as
a sill [7,20]. More recent discussions [21] and our
own observations, however, indicate that the field
relations are inconclusive. Because of the absence
elsewhere of sills within the lava sequence and the
presence of thick flows in most sections, the unit
is interpreted as a lava flow and the great thickness
(150 m) at Brimstone Peak as due to ponding of lava
by topography.

The most extensive exposures of the Kirkpatrick
Basalt are in the Mesa Range region (Figs. 1 and
5D). The thickest continuous sections measure more
than 700 m [19-22]. A single, hackly fractured
glassy flow, more than 80 m thick, forms the capping
unit at all examined localities [19] except for Pain
Mesa where, at Mount Masley, the SPCT is reported
to consist of six flows with a total thickness of 206
m [22]. At Haban Spur, pahochoe toes are developed
at the base of the flow [19].

Litell Rocks, a small outlier of Kirkpatrick Basalt
and its most northern occurrence, lies 130 km north
of the Mesa Range [23,24]. The exposed section










































