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The petroleum industry has a long history of exploring for 
and producing hydrocarbons in rift basins. Many of the pio-
neering and persisting concepts of rift development are based 
on industry-generated data. Structural and stratigraphic fea-
tures commonly recognized in rift basins are known to be 
critical elements in the trapping of oil and gas. Such elements 
include initiation and termination of brittle extension in the 
upper continental crust (i.e. faulting) and changes in the rate 
and distribution of extension. In addition to providing the ba-
sis for hydrocarbon-play type recognition and quantification of 
specific prospects, these rift basin data and models have been 
useful in illuminating specific chapters in the history of global 
plate tectonics.

Recognition of the start and end of extension are impor-
tant in distinguishing structural versus stratigraphic traps and 
in characterizing structural controls on sediment input and 
deposition within prospective rift basins. Unconformities as-
sociated with these two end points of extension have been re-
ferred to as “rift onset” and “break-up” unconformities. One 
assumption has been that the “break-up” unconformity com-
monly recognized at the termination of extensional faulting 
was a response to the complete failure of the lithosphere and 
synchronous initiation of sea-floor-spreading along a newly 
formed oceanic ridge. Relatively recent compilations of data 
from ODP drilling of the Iberia and Newfoundland margins, in 
conjunction with widely uplifted exposures of rift-related strata 
in the Alps, have called into doubt the validity of this assump-
tion. These non-industry data and models indicate passage of 
a considerable period of time between the end of extension 
recognizable in the upper continental crust versus complete 
separation of tectonic plates with coeval initiation of sea-floor-

spreading. Implications of this apparent discrepancy include 
possible invalidation of models in use by the petroleum in-
dustry, revision of previously-coined terminology, and revised 
understanding of the timing of specific plate-tectonic events. 
These elements will be addressed using industry data from the 
Jeanne d’Arc Basin in comparison with current models of the 
Iberia-Newfoundland rift to drift history.
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