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ABSTRACT
Studies from volcanic rifted margins have shown that intrusions such as sills may form interconnected complexes that are capable of vertically
transporting magma tens of kilometres through the shallow crust. However, few studies have characterised the plumbing systems of intraplate
volcanic provinces. In this study, we use exceptionally high-quality 3D seismic data to detail the architecture and distribution of sill and
laccolith-like intrusions within a mid-Eocene age intraplate volcanic province in the Bight Basin, offshore southern Australia. Many of these
intrusions are spatially linked to overlying extrusive features, suggesting that the sills and laccoliths acted as magma feeder systems. The
intrusions commonly occur as isolated bodies, and mapping of magma flow directions reveals that they are point-sourced. We therefore infer
that the dominant mechanism of vertical magma transport in the province is within dykes, unlike intrusions within volcanic rifted margins. The
dykes exploited basement faults, resulting in the confinement of sills and laccoliths to where basin faults are linked through the sedimentary
fill. The dykes transitioned into sills where the ascending magma encountered water saturated, unconsolidated sediments in the shallow
subsurface, and when dyke ascent rate had decreased, allowing horizontal magma propagation along a rheological interface. The interaction of
the sills with unconsolidated sediments resulted in the formation of “lava flow-like” intrusions with morphologies atypical of those commonly
described elsewhere. We conclude by highlighting the differing vertical magma transport mechanisms within rifted margin and intraplate
settings, and the importance of dykes in other volcanic-affected hydrocarbon basins. These dykes are commonly difficult to image in seismic
data, and their presence may be inferred from indirect methods such as those described here-in.

