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The evolution of hyperextended basins: Lower 
Cretaceous tectono-stratigraphy of the Porcupine Basin
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Moling sub-basinevolution
LateJurassicrifting reflectingPangeanbreak-up (Dore& Stewart,
2002) accommodateda transition from Bathonianfluvial-deltaic
systemsto fully marineby LateOxfordian- Kimmeridgian.

The Near-Base Cretaceous unconformity formed as active
faultingdiscontinued.

Berriasian to Aptian transgressivemud-dominated successions
with localisedturbidite sandstonesinfilled a tectonically-inactive
hangingwall depocentre.

Aptian erosion produceda major unconformitywhich truncates
underlyingCretaceoussuccessions,isolatingthem on the Rudian
Highfrom the mainbasin(figures2 & 3).

4.0 South Porcupine Basin

4.1 Margin collapse and erosion
On the southwestern flank of Porcupine
Basin(Figure4), structural rotation of the
marginandpartial slopefailure hasformed
a large gravity-driven mass transport
deposit (Figure 5), onlapped by younger
shallower-dippingbasinalfacies(K1, K2, K3
and K4). Theupper sectionof the remnant
hasbeenerosionally-truncated.

3.0 Main Porcupine Basin

4.4 Tilted flanks
Both the structurally rotated eastern and western flanks contain 
steeply-inclined Lower Cretaceous remnant sequences (Figure 
10) indicating basinwardtilting of margins.

4.3 Cretaceous unconformities
The "Mid-Cretaceous unconformity"
(yellow) truncates Lower Cretaceous
remnant packages, isolating them on
paleotopographichighs(Figure7). Lower
Cretaceous unconformities are locally
observed.

2.0 Introduction
ThePorcupineBasinis unusualin that it displaysa strongnorth-to-south lateral strain gradientwith evidencefor LateJurassic- Early
Cretaceoushyperextension. Faultcontrolledhalf-grabenwere followed by a protractedphaseof thermal subsidenceto producea thick
Cretaceoussuccession(Figure1) of up to 4 km (Moore & Shannon,1995). Important cluesto the evolution from normal rifting to
hyperextension,prior to thermal subsidence,may be in structurally-rotated lowermost Cretaceoussuccessions. Interestingly,these
earlier remnants,which are cappedby highly erosiveunconformities,are preservedperchedon the flanksof the main basinand are
passivelyoversteppedby youngerCretaceousmain basin infill. A detailed study of the Moling sub-basin (Naylor et al., 2002) was
conductedwhereexplorationwells35/19-1 and35/30-1 penetratea Berriasianto Aptianremnantsuccession.

2.1 Aimsandobjectives
�‡ Map the Near-Base Cretaceous and Aptian unconformities to construct a Lower Cretaceous tectono-stratigraphic framework.
�‡ Identify the timing and systematics of the sedimentary response of normal to hyper-extended regimes.
�‡ Interpret the South Porcupine Basin from insights gained from the Molingsub-basin, located on the northeast flank.

4.2 Cretaceous uplift
Seismic evidence (Figure 6):
�‡ Basinward wedging and internal

downlapping(rotated onlaps)of Lower
Cretaceousremnants.

�‡ Large collapse features within the
JurassicandLowerCretaceous.

�‡ Intra-Cretaceousfaulting.
�‡ Draping of Lower Cretaceous over

topographichigh.
�‡ TwoLowerCretaceousunconformities.

1.0 Summaryand implications
�‡ TheLateJurassic-Cretaceoussuccessionin the PorcupineBasinincludesseveralstructurally-rotated depocentresperchedon the

flanksof the mainbasin.
�‡ Thesedrapesyn-rift half-graben,manyof whichwere alreadyfilled andareonlappedby the youngerLowerCretaceousinfill of the

mainbasin.
�‡ Theyare preservedas erosionally-trimmed and locally slumpedremnantsas they were rotated during a phaseof basin-centred

subsidence. They may hold the key to understandingthe transition from normal rifting to hyperextensionand the wider
bathymetricevolutionof the Porcupinearea.
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6.0 Geological evolution of the 
Porcupine Basin (conceptual model)
1. Moderate Mid- to Late Jurassicextensioncreating fault-

controlledbasinsculminatingin marinefloodingandfilling
of half-graben.

2. Transitionto hyperextensionwith initial flank depocentres
drapinghalf-grabenwith differentialuplift of basincentre.

3. Rapidbasin-centred subsidenceand whole-scalerotation
of basinflanksleadingto erosionand local gravity failure
of oversteepenedearlierdepocentresandpotential basin-
centredvolcanism(PorcupineMedianRidgefeature).

4. Thermalsubsidenceand passiveinfill of new depocentre,
onlappingmedianridgecappedby carbonates.

Contactdetails
lewis.whiting@icrag-centre.org

3

5.0 Intra-basinalstructures
There are a number of major structures including the deep-
ŎǊǳǎǘŀƭ ά!ǊŎƘέ ǊŜŦƭŜŎǘƻǊ όCƛƎǳǊŜ уύ ŀƴŘ ǘƘŜ tƻǊŎǳǇƛƴŜ aŜŘƛŀƴ 
Ridge (Figure 9), the origin of which are a matter of debate.

Figure 11. Conceptual diagram of Porcupine Basin evolution.
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