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• Sparse vintage well & 2D seismic data suggested the potential presence of an 
extensive Lower Cretaceous carbonate province in the southern Porcupine Basin 
 

• Published Lower Cretaceous trophic modelling studies indicate that conditions in the 
region would have been conducive to carbonate colonisation 
 

• Exploration drilling targeting a primary Lower Cretaceous isolated carbonate platform 
play (Dunquin North) in the southern Porcupine Basin was undertaken in 2013 
(ExxonMobil, 44/23-1)  

– Thematic set of carbonate papers to be presented at this conference for the first time 
(Providence, ENI & Repsol) 

 

• The 44/23-1 well has proven the presence of potentially productive Lower 
Cretaceous carbonate reservoir systems in the southern Porcupine Basin 
 

• A thick residual oil column was also encountered in these carbonates supporting the 
presence of a potentially prolific petroleum system 
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Introduction 
 

Geology Department, Trinity College, Dublin…..  



Regional Setting – Location Map 
 

Frontier deep-water basin…..  



Regional Setting – Well/Seabed Core Data 
 

Limited well control…..  



Regional Setting – Regional Seismic Line 
 

NE SW 

Intra-basinal ridge as host for carbonate development…..  



Regional Setting – 2D Seismic Data 
 

Limited 2D seismic reflection profiles…..  



Regional Setting – Dunquin North: 2D Seismic Inline 
 

NE SW 

Marked asymmetric seismic morphology…..  



Regional Setting – Dunquin North: Fluid Escape 
 

Significant fluid escape features over Dunquin North…..  



 

 

Regional Setting – CATT Map: Turonian – 90 Ma 
 

after Markello et al. 2008 

Within the northern limit of known Cretaceous carbonate build-ups…..  



Regional Setting – CATT Map: Late Cretaceous – 88.8 Ma 
 

after Markello et al. 2008 

Modelled Paleoclimates & Winds & Interpreted Hurricane Tracts  

Prevailing paleo-wind direction from the NE…..  



Regional Setting – Goban Spur: ODP Leg 80 DSDP 549 (1981) 
 

Lower Cretaceous carbonates proven on the Goban Spur…..  



Regional Setting – Well Correlation Panel 
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Are Lower Cretaceous carbonates present in the Porcupine…..?  



Regional Setting – Conjugate Analogues: Deep Panuke Field 
 

Hogg & Enachescu, 2003 

modified from Hogg & Enachescu, 2003 

Harvey & MacDonald 2013 

Deep Panuke field offshore Nova Scotia possible analogue…. 



Pre-Drill Prognosis – Dunquin North: 2D Seismic Inline 
 

44/23-1 

44/23-1 



Pre-Drill Prognosis – Dunquin North: Carbonate Isochron 
 



Pre-Drill Prognosis – Dunquin North vs Dunquin South 
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Pre-Drill Prognosis – Dunquin North: Subsurface Analogue 
 

after Neuhaus et al. 2004 
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Pre-Drill Prognosis – Dongsha Atoll: Surface Analogue 
 

Picture by CPAMI 

WIND 

Dongsha Atoll (South China Sea) possible modern day analogue…. 



Pre-Drill Prognosis – Dunquin North: Rudists? 
 

www.paleotax.de 

Rudist reef builders were prognosed to be potentially present…. 



Pre-Drill Prognosis – Carbonate Porosity/Depth Prediction 
 

 after Halley & Schmoker 1983 

Depth BML predicts low 10%’s porosity…. 



Pre-Drill Prognosis – Carbonate Interval Velocity Analysis 
 

Actual seismic reflection-derived Vint of c. 4,400 metres/sec…. 



Pre-Drill Prognosis – Carbonate Porosity/Vint Prediction 
 

after Saberi 2010 

Seismic reflection-derived Vint predicts low 20%’s porosity…. 



Pre-Drill Prognosis – Carbonate Porosity/Depth/Vint Prediction 
 

 after Halley & Schmoker 1983 

Mismatch between depth and Vint porosity predictions – possible fluid effect….? 



Well Results – Drilling 
 

Courtesy Ronayne Shipping 

Dunquin North 44/23-1 well drilled using the Eirik Raude SS MODU…..  



Well Results – Petrophysical Interpretation 
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Significant residual oil column in massive porous over-pressured  

Lower Cretaceous carbonate reservoir...  
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Post-Well Studies – Dunquin North: Interpreted EOD  
 

Picture by CPAMI 

Upper Zone 

Platform Margin 

Open Marine 

Lower Zone 

Platform  

Interior Lagoon 

2D seismic morphological analysis correctly predicted  

Environment of Deposition…..  



Post-Well Studies – Dunquin North: Rudist Floatstone  
 

Evidence of predicted rudist bivalve colonisation was found…..  



Post-Well Studies – Dunquin North: Rotary Sidewall Cores  
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Significant residual oil saturation (up to 50%) in Upper Zone…..  



• Pre-drill modelling of the Dunquin North carbonate build-up 
was successful: 

– Seismically-derived morphologies correctly predicted Environment of Deposition 
(EOD) and were consistent with modelled regional paleo-environmental studies; 

– Seismic reflection interval velocity analysis correctly predicted porosity; 

• Mismatch between depth and velocity predictions attributed to porosity preservation 
due to early hydrocarbon emplacement. 

• Working petroleum system has been demonstrated: 

– Significant residual oil column discovered in massive porous over-pressured 
Lower Cretaceous carbonate reservoir interval; 

– Breaching of the Dunquin North accumulation is probably evidenced by the 
presence of significant chimneys over that prospect. 

• Remaining work now focused on material Dunquin South 
prospect 

– MC3D seismic data acquired over the acreage during 2017 

 

 

 

 

Summary 
 



DUNQUIN SOUTH…..? 

THANK YOU… 


