@& PremierOil

X

Conjugate Margins Conference | Halifax 2008

Variation in Crustal Extension and its Implication for Hydrocarbon Habitat in the Dakar — Rutisque Area, Senegal

ABSTRACT

Variation in Crustal Extension and its Implication for Hydrocarbon
Habitat in the Dakar — Rufisque Area, Oftshore Senegal.

Steven Bottomley (Premier Oil plc) and Pete Jeans (PJ Exploration Ltd)

This poster postulates that the variation in post-rift hydrocarbon habitat in the Dakar — Rufi isque area of Syn-rift compartmentalisation of the shelf to deep water sectors of the Senegal margin is postulated to have Ch rono-stratlgraphlc Profile: RUflsque Compa rtiment, Senegal
offshore Senegal is prlmarlly controlled by the variation in syn-rift crustal extension between different sectors a profound effect on the petroleum geology, by intfluencing:
of the continental margin. These compartments are correlatable with major oceanic transforms. - | . S o . | . O Wi £
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t is postulated that, during rifting of the Atlantic in the Triassic — Lower Jurassic, the sector of the Senegal | | | | - | | . . , L SIS I<_E S
margin between the Rufisque and Cayar Fracture Zones (the “Dakar Compartment”) suffered a higher * destruction (or preservation) of effective reservoirs (primarily by difterential burial and igneous intrusion); G | & EPOCH N DEEP WATER INTRA SLOPE SHELF ONSHORE
degree of crustal extension than the sectors to the north and south. As a result, when post-rift sediments e thickness and quality of source rocks (variation in accommodation space): < | o O
loaded the more highly extended crust in Albian — Upper Cretaceous times, the Dakar Compartment e Bl
subsided more rapidly, accumulated a greater thickness of sediment, and was also intruded by basic igneous * heat flow, and hence maturity, of source sequences. g bbbl iy ol
rocks (reflecting the thinned crust and ‘leaky’ nature of the transforms). . - | | > MIOCENE e : Oligo-Miocene uplift
Recognition of these factors can enable the prediction of optimal areas for hydrocarbon exploration through o o and magmatism
In Santonian times, North-South directed compression caused uplift of the rigid, less extended Rutisque an integrated model of source rock distribution, timing of maturation, expulsion pathways and accumulation < OLIGOCENE
Compartment to the south of the Rufisque transform. The Rufisque Compartment subsided little during in favourable reservoir facies, and can also improve the prediction of hydrocarbon phase. -
Senonian — Palaeogene times, in contrast to the Dakar Compartment, to the north. | - | | E UPPER
Known occurrences of oil and gas within the study area are consistent with the proposed model. R EOCENE
In the Oligo — Miocene, the Dakar-Cayar-Rufisque area suffered a regional hypabyssal — volcanic igneous LOWER - | et e L L
event, with pronounced intrusion into the shallow section in the Dakar-Cayar area. This resulted in a PALEOCENE = |  ' A '  : .' STk »'vl\}u,« Base Tertiary |22
thermally driven inversion of the pre-existing Late Cretaceous and Paleogene basins, which has resulted MAASTRICHTIAN e e e e fepe
in the present topographic expression of the Dakar Penisula. Well data from the Rutisque High indicates CAMPANIAN
anomalously high present-day temperatures, but the wells encountered no igneous rocks, implying g T TP YTy
Quaternary deep-seated magmatism. Sea Floor Topog raphy of Central Atlantic: Location Map O [—TURONIAN _
. . . L LI
Several basin-scale observations are postulated to be directly related to the compartmentalisation of the e 100 ()
margin and the more highly extended crust in the Dakar Compartment: b oA 1A 'i.f'f.,ﬁiff % < ALBIAN 2 -+
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space within the Dakar Compartment. This is most spectacularly demonstrated by the lateral offset, IR Cavar Seamount P O - e
across the Rutfisque transform, of the Late Jurassic-Early Cretaceous carbonate bank sequence, coeval ARSI / Y § NEOCOMIAN K
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* Upper Cretaceous source rock bearing sequences are thicker within the Dakar Compartment as a result utisque Aig - 150 - MAL M s e et
of the greater accommodation space created over the thinned crust at the time of deposition. e ] S S
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e Qutboard of the Late Jurassic-Early Cretaceous carbonate margin, around the Dakar High, source rocks > ::::::::::::::::::::::::::::::::::::::::_‘_335g e
are thermally over-mature (within the gas generation window) due to their greater depth of burial and N DOGGER - g >oreeore L G L G O L D L L L L DT LT
higher heat flow over the extended crust. The same source rocks in the compartments north and south é - —Z—Z—Z—Z—'}Z—“;;}n e e e e e e B B e e e e e e
of the Dakar Compartment are thinner and geochemical modeling suggests they are marginally mature. L DL D DL Do DL DT D DD DL T DL T L T IR AN AL AAR I I AR IR I LAA AT LA )
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* The present Dakar Peninsula is the topographic expression of an east-west, thermally-driven, Neogene pAU= LIAS A O o | O e B T
inversion of the Dakar Compartment. The inversion is clearly expressed on offshore seismic data and {é
is accomplished through the contrast in rigidity between the thinned crust under the Dakar Compartment —_— o " Rift L]
and the adjacent more rigid (thicker) crustal compartment of Rufisque. O LATE
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* The Cayar Dome, an igneous editfice of presumed Tertiary age, is located on the northern accommodation < MIDDLE
zone of the Dakar Compartment, as are the Cape Verde Islands further offshore, illustrating the importance = v
of the Cayar Transform as a crustal scale feature.
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* Neogene inversion of the Dakar Compartment may have resulted in avulsion of drainage of the Senegal ‘ (i VAL g RN (00 B S R AR e o EARLY
River Basin from the Dakar area northward to its present position, and rejuvenation of the Banjul River After National Geophysical Data Center - USA After Fusion Ol

of The Gambia.
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