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The Orphan Basin is the newest frontier basin and the largest of the Mesozoic extensional 
basins on the east coast of Canada. Located between the Grand Banks of Newfoundland 
and the Labrador Sea this basin is situated approximately 370 km northeast of St. John’s 
and comprises and area of more than 150,000 km

2
. It is bounded in the west by the 

Bonavista Platform, in the south by high blocks separating it from the Jeanne d’Arc and 
Flemish Pass basins, in the north by the onlap of sediments and the Charlie Gibbs 
Fracture Zone, and in the east by a high basement ridge running between the Orphan 
Knol l and the Flemish Cap. 
 
A previous, short-lived, exploration phase in the 1970s and 1980s focused on the shallow 
water West Orphan Basin and resulted in seven dry holes and the abandonment of future 
programs.  The interest has now shi fted to the ul tra-deep East Orphan Basin where 2D 
seismic grids were acqui red between 2000 and 2003, a record land sale took place in the 
fall of 2003 and a few large 3D surveys were collected during recent years.   
 
The geological evolution of the Orphan Basin is similar to that of the Jeanne d’Arc and 
Flemish Pass basins on the Newfoundland margin and the Porcupine Basin of Ireland.  
This area was affected by three major ri fting episodes: the Late Triassic-Early Jurassic 
Tethys Ri ft, the Late Jurassic-Early Cretaceous Atlantic Ri ft and final ly the Late 
Cretaceous Labrador Ri ft. The Orphan Basin is a highly extended, wide, non-volcanic 
ri ft, consisting of an eastern older Jurassic basin and a western younger Cretaceous basin 
each wi th distinct tectonic and sedimentary histories. Paleozoic basement ridges overlain 
in the west by thin Cretaceous sediments and in the east by thick Jurassic and Cretaceous 
sediments characterize the basin.   
 
A Kimmeridgian source rock seismic horizon has been correlated from the Flemish Pass 
and Jeanne d’Arc Basins only into the East Orphan Basin.  Past exploration dri lling in 
this area did not encounter source rock, as targets were basement highs that had only thin 
Cretaceous cover in the West Orphan Basin.  However, good reservoi rs have been dril led 
and excel lent basin-margin fans are identi fied on seismic data. During the ODP Leg 210 
(summer 2003), Early and Late Cretaceous age source rocks wi th both terrestrial  and 
marine influence were encountered at site 1276, in the East Newfoundland Basin. North 
of the Orphan Basin, proven Late Cretaceous source rock has been found in the Hopedale 
Basin, offshore Labrador. Di rect Hydrocarbon Indicators are seen on the seismic data at 
various levels in the Cretaceous and Tertiary. Al l  these observations give hope that a 
Cretaceous age source can be found in the West Orphan Basin wi thin the deep elongated 
troughs that separate basement ridges.  Only drill ing on the shel f and upper slope can 
prove the existence of a Cretaceous source rock in the Orphan Basin. 
 



The goal  of this project is to accurately map the Cretaceous in the Orphan Basin. This 
wi l l be accomplished by: 
 

1. Mapping visible seismic horizon markers such as the Base Tertiary 
Unconformity, the Avalon Unconformity and the top of the Jurassic and tying 
these horizons wi th those seen in adjacent basins and also by mapping any visible 
seismic horizons wi thin the Cretaceous and creating maps.   

2. Identi fying and mapping al l major faul ts affecting the Cretaceous Sequence 
3. Structural mapping of the Cretaceous using Landmark Seisworks 
4. Interpreting the Cretaceous in the Orphan Basin and comparing i t wi th the 

Cretaceous in the Jeanne d’Arc Basin, Flemish Pass Basin, Labrador South, 
Porcupine Basin and the Rockall Trough 

5. Evaluating basin evolution through the Cretaceous 
 

 
 
Figure 1. Numerous Cretaceous synri ft sub-basins are mapped within the Orphan Basin. 
A major Base Tertiary unconformi ty truncates these sub-basins and the intervening older 
ridges. Data courtesy of Geophysical Service Incorporated of Calgary. 
 
Data Base  
 
Between 2000 and 2003 Geophysical  Service Incorporated (GSI) acqui red new and 
improved industry 2D seismic data over the Orphan Basin. This data has been donated to 
Memorial  University and Pan-Atlantic Petroleum Systems Consortium (PPSC) for 
research on the Orphan Basin.   
 
The Geological  Survey of Canada Atlantic division (GSC-Atlantic) has given access to 
the BASIN Atlas websi te which provides information, such as li thostratigraphic picks, on 
all  wells on the Atlantic Margin of Canada. For this project the wells of interest are the 7 
in the Orphan Basin, all  publ icly available wel ls in the Flemish Pass and those in the 
northern Jeanne d’Arc Basin.   
 
The integration of seismic data with well  logs, cores and cutting from the CNLOPB wi l l 
facil itate a complete description of the Cretaceous stratigraphy in the Orphan Basin, 
define a petroleum system and identi fy potential plays in the area.   



 
Funding from PRAC has allowed me to carry on this research while working toward my 
M Sc and also to participate and present my work at conferences in Hal i fax, St John’s 
and Houston. I also co-authored several papers on the regional geology of Orphan Basin. 
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