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Abstract: Kimberlite emplacement processes are controlled by their geological setting. Two
contrasting mechanisms have been repeated in space and time. The first mechanism is best known in
southern African. These steep sided plpes comprise three distinctive zones (crater, diatreme, root)
which formed by an intermittent intrusive-extrusive process driven by the build up of juvenile gases
confined below surface when the magma ascent is impeded by temporary barriers/caps producing a
closed system, The barriers/caps include numerous dolerite sills and basalts. Sudden breakthrough
results in a fluidisation system which excavates and infills the diatreme. Different textures dominate
each of the pipe zones, The second contrasting maar-like emplacement mechanism is best known in
Saskatchewan-Alberta where shallow pipes comprise only one zone, the crater. These magmas were
offered an easy route to surface through sediments which lack any barriers. This open system
precluded diatreme formation, Near surface aquifers prompted phreatomagmatic crater excavation.
Subsequent magmatic pyroclastic and resedimented kimberlite infilled the craters,

The Slave kimberlites can be divided into two groups. The first group includes several Jurassic-
Cambrian provinces in which small pipes contain diatreme-facies kimberlite. Here the basement
inhibited magma ascent sufficiently to allow southern African-style pipe formation while the lack of
any igneous barriers precluded the requisite volatile build up to form larger pipes. The second
Cretaceous-Tertiary group near Lac de Gras are small, steep-sided pipes which contain common
resedimented volcaniclastic kimberlite. Given that such pipes are unlikely to represent explosion
craters, it is suggested that they formed by similar processes to the first group, However, at the time
of emplacement the basement was covered by a thin veneer of poorly consolidated sediments which
must have changed the final stages of the eruption process by allowing easy breakthrough to surface.
Wet sediment-magma interaction could have aided breakthrough and possibly caused the expulsion of
the kimberlitic material. A combination of the two known emplacement mechanisms, therefore, may
explain the formation of the unusual Lac de Gras kimberlites.
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