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1. Reservoir 

• Compartmentalization of hydrocarbon accumulations 

• Porosity preservation and overpressure cages 

• Hydrothermal effects/CO2 flooding 

2. Seal 

• Intrusions/lava flows as effective top and side seals 

• Seal bypass by intrusions/hydrothermal systems 

3.  Traps 

• Creation of four-way dip closed structures by shallow/deep intrusions 

• Sills may form trapping geometries 

4. Source 

• Early maturation due to direct heating effects 

• Rapid burial by extrusive sequences 

• Compartmentalization of source rocks 

5. Timing & Migration 

• Chronology of events with respect to migration critical 

• Basin modelling must integrate local and regional heat flow 
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• Networks of shallowly-

intruded sills and dykes 

may compartmentalize 

basin fill 

• However, shallow 

intrusions are not 

continuous sheets or 

barriers of rock 

• Host rock bridges may 

form important 

permeability pathways 

• Potentially analogous to 

relay ramps formed 

between faults 
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• Igneous rocks are a key geological uncertainty in 

passive margin basins 

• Igneous activity can impact all elements of the 

petroleum system 

• 3D seismic data have shown that subvolcanic 

plumbing systems comprise interconnected 

networks of sheet intrusions 

• Intrusions can compartmentalize and isolate 

reservoirs, with implications for migration 

efficiency and overpressuring 

• Host rock bridges between magma lobes may 

provide permeable pathways through sheet 

intrusions 
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