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Location of Hopedale Basin, site of major gas discoveries in Labrador Sea, Canada  
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Executive Summary 

 
Age of the Basin Mesozoic and Cenozoic, possible older (Middle Cretaceous to Tertiary 

established by shelf drilling; interpreted Jurassic and Early Cretaceous in 

deeper parts?) 

Area     More than 200, 000 km sq. km 

Basin Type Intra-continental and continental margin rift basins modified by transtension 

Depositional Setting Continental fluvial sediments during syn-rift stage, overlain by marine 

shales and sands during renewed rifting and thermal subsidence stage 

Source Rocks  Middle Cretaceous (Cenomanian) to Early Tertiary (Early Eocene) 

Reservoirs Early Cretaceous aged Bjarni Formation, Freydis (Late Cretaceous) and 

Gudrid and Leif (Paleogene) sandstones 

Seals    Markland (Late Cretaceous) and Tertiary marine shales 

Trap Types structural: basement highs, horsts and rotated blocks, drape anticlines 

stratigraphic: wedges and pinch-outs of Cretaceous sandstone; porous pre-

rift carbonates preserved under pre-rift unconformity 

Depth to Target Zone   3-4 km on shelf; 4 to 5 km in deeper water 

Depth to Oil/Gas Window unknown 

Max Sediment Thickness average 6-7 km; maximum 12 km 

First Discovery Bjarni H-81 (Eastcan, 1973), gas (0.68 density, 12921 MMCF/d) condensate 

(55°API, 101 bbls/d) 

Total Number of Wells  23 exploration wells (first well: 1971)  

Average Well Density  approx. 1 well per 6 500 km sq. km 

Seismic Coverage  123 000 km of 2D seismic data up to 1985 

10 200 Km modern data from 2003-2004 GSI  acquisition  

Development    none; under-explored high potential basin 

Infrastructure   none existing 

Remaining Reserves  North Bjarni Field: 2.2 Tcf gas, 82 MMbbls NGLs 

(after DeSilva, CNOPB 1999) Gudrid Field: 918 Bcf gas, 6.9 MMbbls NGLs 

    Bjarni Field: 858 Bcf gas, 31.4 MMbbls NGLs 

    Hopedale Field: 106 Bcf gas, 2.5 MMbbls NGLs 

Snorri Field: 106 Bcf gas, 2.5 MMbbls NGLs 

Water Depth    200-500 m, but targets exists up to 1500m depth on slope 
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Current National Energy Board (NEB) of Ultimate Potential for Conventional Marketable 

Natural Gas in Canada (109 cubic meters) 
 
 

 
 

After National Energy Board 
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After NEB (2004) 
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Newfoundland and Labrador Discovered Reserves 
 

 
 

Oil fields in Jeanne D’Arc Basin (left); 4.2 tr illion cubic feet and 123 million barrels of natural 
gas liquids located in five fields in Hopedale Basin (r ight)  
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Main Gas Fields in the Hopedale Basin 

 
 
 
 

 
After CNOPB 

 
 
 
 
 
 
 
 
 
 
 

 
 

North Bjarni Field: 2.2 Tcf gas, 82 MMbbls NGLs 
Gudrid Field: 918 Bcf gas, 6.9 MMbbls NGLs 
Bjarni Field: 858 Bcf gas, 31.4 MMbbls NGLs 
Hopedale Field: 106 Bcf gas, 2.5 MMbbls NGLs 
Snorri Field: 106 Bcf gas, 2.5 MMbbls NGLs 
(P50 values after  CNOPB 1999) 
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L icences, operators and original interest holders in Labrador gas discover ies 
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Schematic geological cross-section in the Hopedale Basin (1980s interpretation). In the past, 
seismic data was poor on the slope and deep water regions. Significant sediment thickness and 

better structural information are contained in GSI 2003-2004 Labrador seismic grid. 
 
 

 

 
 

 
Location of above geological cross-section in the Hopedale Basin 
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Short description of regional geology and petroleum system of the Hopedale Basin 
 
 
1. Early to Mid Cretaceous crustal extension; Mid Cretaceous to Late Cretaceous transtension; 
Tertiary thermal subsidence 
 
2. Grabens filled with syn-tectonic (Cretaceous-Tertiary) sediments including alluvial and marginal 
marine wedges of porous sandstones 
 
3. Gas prone source rock in Late Cretaceous Markland shale; structural and combination traps 
 
4. Seaward-thickening wedge of Cretaceous and Tertiary clastics and several half grabens with 
thicker infill (up to 10km thick); numerous onlap and pinch-out trapping configuration 
 
5. Variable along strike structure: Ridge/deep sub-Basin configuration, offset by transfer faults 
 
6. Possible older sediments in deeper sub-basins; possible Mesozoic seaway between Labrador and 
Greenland with chance of marine type source rocks 
 
 
 
 
 
 

 
 

 
 

Oil Show in the Hopedale Basin and trapping configuration 
 
 



Labrador Sea Hopedale Basin                       GSI 10

 
 

Gas Field and Representative Plays 
 
 
 

 
Squeezed Line      Zoom of Gas Field and G/W Contact 
 

2003GSI Seismic L ine over the North Bjarni gas field 
 

North Bjarni F-06 
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Generalized stratigraphy and main reservoirs (after GSC) 
 
CONCLUSIONS 
 

·  Large under-explored, undeveloped basin in North America 
·  Gas potential and possible oil potential  in deepwater  basin 
·  Large modern, high quality pre-stack time migrated data base of 10200 Km, 

including all well ties available from Geophysical Service Incorporated 
·  Large spec survey planed for 2005 
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GSI Survey Pre-2003 
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GSI Survey 2003-2004 
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GSI Proposed 2005 Survey 

 
Contact Paul Einarsson or Doug Dowdell at phone 403 215 2720 or  e-mail 

 
Paul@geophysicalservice.com or Doug@geophysicalservice.com 


