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Abstract

Tholeiitic rocks of the Ferrar Large Igneous Province (FLIP) occur in a linear belt from the Theron Mountains to
Horn Bluff in the Transantarctic Mountains and extend into southeastern Australasia. The FLIP was emplaced during
the initial stages of Gondwana break-up from a source suggested to be in the proto-Weddell Sea region. Magma
transport from its source (Weddell triple junction) was controlled by an Early Jurassic zone of extension. The FLIP
comprises the Dufek intrusion, Ferrar Dolerite sills and dykes (sheet intrusions), and extrusive rocks consisting of
pyroclastic strata overlain by Kirkpatrick Basalt lavas. The Dufek intrusion occurs in deformed supracrustal rocks of the
foldbelt along the paleo-Pacific Gondwana margin. A few sills were emplaced in basement rocks, but the majority of
the sheet intrusions occur in flat-lying Devonian to Triassic Beacon strata. Only in the central Transantarctic Mountains
(CTM) and south and north Victoria Land (SVL, NVL) are extrusive rocks preserved overlying Beacon strata. The
greatest cumulative thicknesses of magmatic rocks (ca. 2 km) occur in areas where lavas are preserved (CTM and SVL).
Sheet intrusions have complex relationships. Dyke swarms (sensu stricto) are unknown and dykes cutting basement
rocks are uncommon. Nevertheless, these dykes, including a 30-m-wide dyke in SVL, suggest that some magmas locally
migrated up through basement rocks. In CTM and NVL the outcrop belt has a width of about 160 km. Sills originally
extended farther toward the plate margin but have been cut out by erosion and Cenozoic faulting, most clearly in CTM;
geophysical data suggest extension under the East Antarctic ice sheet for at least 100 km. Although Early Jurassic
extension is documented in CTM, major rift-bounding faults have not been observed. Models for magma emplacement
include transport along the axis of the Transantarctic Mountains and off-axis transport from major rift-bounding faults.
Contrasts in geochemistry between lavas of NVL (MgO=6-7%) and CTM (MgO=2-4%) and the presence of massive
dolerite bodies (CTM, SVL) suggest discrete episodes and locations of magma emplacement, and that there was no long
range interconnection along the mountain range in supracrustal rocks.
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through sills in the supracrustal Huronian Supergroup

Dispersal of magmas over long distances, as much as
2,500 km, is well demonstrated by the 1.27 Ga Mackenzie
dyke swarm, Canada, which is cogenetic with the
Coppermine River basalts and the Muskox intrusion, all
being attributed to a mantle hotspot located at the apex
of the fan-shaped dyke swarm (Baragar et al., 1996; Ernst
and Buchan, 1997). A few sills are associated with the
Mackenzie dyke swarm and occur in the Archean Athabasca
sandstone basin (Hulbert et al., 1993) about 1,500 km
from the inferred plume head. The 2.15 Ga Nipissing
Diabase sills, located in the Southern Province of Ontario,
have been related to a hot spot located in Labrador about
1,500 km distant (Buchan et al., 1998). Magma transport
via a crustal dyke swarm that fed the Nipissing sills has
been inferred, but how far the magmas may have migrated

rocks is unknown. Supracrustal transport of magmas in
the Parand LIP and Karoo Province has been proposed by
White (1992, 1997) and in the Ferrar Province by Storey
and Kyle (1997). Surface transport of magmas as lavas
over distances of 700 km is well documented for the
Columbia River Basalts (Tolan et al., 1989), where
dispersal was clearly controlled by topography.
Theoretical aspects of magma flow through giant dyke
swarms has been considered by Fialko and Rubin (1999).
They infer that dykes as little as 10 m thick could transport
magmas by laminar flow for thousands of km without
thermal lock-up. Turbulent flow would lead to thermal
erosion and dyke widening by an order of magnitude
(ca. 100 m), and to crustal contamination that increases
with distance. Further, they infer a switch from dyke to













































