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Effects of progressive variation in rifting on lithofacies architecture 

I.K. Sinclair 
Canada-Newfoundland Offshore Petroleum Board/University of Aberdeen, Fifth Floor, TD Place, 140 Water Street, 

St. John :S, Newfound/and AJC 6H6, Canada 

Comparison of the Mesozoic stratigraphic records of 
rift basins along the North Atlantic Margin suggests that a 
standard gross pattern of lithofacies architecture may be 
developed during rifting despite differences in 
paleoenvironmental settings. 

Upper Jurassic and Lower Cretaceous sedimentary fill 
of the Jeanne d' Arc Basin, Grand Banks, and the Outer Moray 
Firth Basin, U.K. North Sea, display similar depositional 
patterns alternating between hydrocarbon source rock and 
reservoir rock during progressive variations in tectonic ac
tivity during a single episode of rifting. Firstly, organic
rich marine clays were deposited in restricted anoxic basins 
during an onset phase of crustal warping. With the onset of 
brittle extension along active faults, provenance areas be
came raised and relatively coarse-grained sediments were 
widely spread over adjacent areas in either fluvial braid plain 
or submarine fan settings. As rifting peaked, subsidence reached 

maximums in both rate and areal extent so that basins and 
basin margins became flooded. Deeper water anoxic condi
tions and source rock deposition again developed. As rift 
driven subsidence slowed during the final phase of exten
sion, relative sea-level dropped and provenance areas were 
again exposed. Consequently, rift basins began to be infilled 
with coarse coastal plain and submarine sandstone facies, 
and marine waters returned to a fully oxygenated state. This 
trend of shoaling of environments culminated in the syn
chronous development of a mid-Valanginian unconformity 
in these two widely separated but tectonically-linked basins. 

The existence of an underlying common pattern of syn
rift lithofacies architecture indicates that the tectonic state 
of a basin provides a basic control on the character and temporal 
variation of the sea-floor on which sea-bed processes must 
act. 
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