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Summary  

The Paleozoic strata in the Hudson Strait Basin are partially exposed on Akpatok Island, Ungava Bay, 
Nunavut, which include the Upper Ordovician Amadjuak, Akpatok, and Foster Bay formations. The 
bituminous, argillaceous limestone in the Foster Bay Formation on Akpatok Island are good petroleum 
source rock with total organic carbon (TOC) values between 1.52% and 4.19%. The Ordovician 
laminated limestone cores from shallow drillings in the Hudson Strait proved to be good to excellent 
petroleum source rocks with TOC values between 2.36% and 12.78%. These source rocks contain Type 
II kerogen; they are immature for petroleum generation. Therefore, a target for mature source rocks in 
the Hudson Strait Basin would be Ordovician source rocks which have been deeply buried by Mesozoic 
deposits that could have provided sufficient load on the Ordovician source rocks.  

 

Introduction 

Hudson Strait Basin is one of the three intracratonic basins (Hudson Bay, Hudson Strait and Foxe 
basins) in northern Canada; the basin includes the Hudson Strait and Ungava Bay (Pinet et al. 2013; Fig. 
1). It is underlain primarily by the Lower Paleozoic sedimentary rocks (mainly carbonates) that lie on top   
 

 
 

Figure 1. Simplified geological map of Hudson Strait Basin and vicinity (modified from Wheeler et al., 1997) with shallow drilling 
and well locations (both black and red dots; red dots indicate source rock locations) 
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of Precambrian bedrocks. During 1970s and 1980s, shallow drillings revealed that Upper Ordovician 
carbonate rocks underlie most of the western part of Hudson Strait, together with Silurian and possibly 
younger rocks in the eastern part of the strait (MacLean et al. 1986; MacLean 2001). The Premium 
Homestead Akpatok F-26 well and ground stratigraphic study on Akpatok Island in Ungava Bay (Workum 
et al. 1976) recognized that Middle and Upper Ordovician strata are distributed below sea level and 
outcropped above sea level, respectively. Additionally, 0.51-2.11% TOC were reported from the Upper 
Ordovician rocks (Macauley 1987).  
  
With the increased interest in hydrocarbon exploration in the Canadian Arctic, it is apparent that new 
data are needed to help re-assessing the petroleum potential of the Hudson Strait Basin. The Nunavut 
Energy Project of the Canada-Nunavut Geoscience Office (CNGO) and the Geo-mapping for Energy and 
Mineral (GEM) Program of Natural Resources Canada (NRCan) have defined a project to improve 
knowledge about Paleozoic stratigraphy, thermal maturity and petroleum potential in the basin. This 
includes detailed studies of 1) the Lower Paleozoic stratigraphy, biostratigraphy and petroleum potential 
on Akpatok Island, and 2) the existing short cores from the early shallow drillings in Hudson Strait. 

 

Field Investigation on Akpatok Island  

Stratigraphic units exposed on Akpatok Island were previously recognized as the Boas River and Akpatok 
formations (Sanford and Grant 1990, 1998, 2000). Their biostratigraphic ages and correlations, in particular 
the stratigraphic position and age of the organic rich “Boas River” Formation, were largely based on limited 
data. New detailed field observations and lithostratigraphic and biostratigraphic studies have recognized 
three stratigraphic units, namely the Amadjuak, Akpatok and Foster Bay formations (Zhang 2017). The 
occurrence of the conodont Amorphognathus ordovicicus in the outcrops of the lower Foster Bay 
Formation and in the bituminous, argillaceous limestone rubble (Fig. 2), as well as the graptolites Anticotia 
decipiens and Rectograptus socialis in the rubble, indicate that the stratigraphic position of the bituminous, 
argillaceous limestone unit is most likely in the lower Foster Bay Formation (Zhang 2017), rather than 
between the Amadjuak and Akpatok formations as interpreted by Sanford and Grant (1990, 1998, 2000).   

 

Figure 2. Bituminous, argillaceous limestone rubble on Akpatok Island  

The Rock Eval6 data show that the bituminous, argillaceous limestone rubble on Akpatok Island contain 
TOC between 1.52% and 4.19%, and yield immature Type II Kerogen (Fig. 3).  
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Figure 3. a) Selected Rock-Eval
6
 pyrolysis parameters with samples from Akpatok Island and Hudson Strait; the thick vertical 

red dashed lines indicate thresholds for organic maturity (Tmax=435; PI=0.1) and good hydrocarbon source rock attributes 
(TOC>2wt%; HI>300); b) Modified van Krevelen diagram showing the relationship between hydrogen and oxygen indices (see 
Zhang 2013 and Zhang and Mate 2015 for details)  

 

Studies of shallow cores from the early exploration in Hudson Strait 

Rocks with possible Ordovician age were short-cored at six stations in Hudson Strait during two cruises 
(82034-67; 85027-54, 58, 64, 86, 98) (MacLean 1986; Fig. 1). All rocks short-cored from five stations 
during cruise 85027 are limestone with TOC less than 0.5%; but those from station 67 during cruise 
82034 are limestone laminated with black shale (Fig. 4), which is similar to that in the Upper Ordovician 
Red Head Rapids Formation on Southampton Island (Zhang 2008). Of the 11 samples collected from 
82034-67 for Rock-Eval6 analysis, four yield TOC between 2.36% and 12.78%, which are from those 
black shale layers (Fig. 4b) preferentially collected from the laminated limestone; and the rest of the 
samples with TOC<1% are from nearly pure limestone samples. The Rock Eval6 data show that these 
source rocks yield immature Type II kerogen (Zhang 2013; Fig. 3).  
 

 
 

Figure 4. Short core from Station 67, Cruise 82034, Hudson Strait. a: parts of the short core; b: view of cross section from part of 
top core showing the black shale layers 
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Discussion and Conclusions 

The Rock Eval6 analyses for the organic rich samples from Akpatok Island and shallow drillings in Hudson 
Strait show that the Hudson Strait Basin preserves good to excellent petroleum source rocks in the Upper 
Ordovician succession; however, they are immature for petroleum generation. In Hudson Strait Basin, the 
known Paleozoic rocks are the Ordovician carbonates, which include 339 m below sea level penetrated by 
the Premium Homestead Akpatok F-26 well (Workum et al. 1976) and 281 m exposed on Akpatok Island 
(Zhang 2017). It is unclear whether Paleozoic rocks younger than Ordovician occur in the basin. 
Apparently the known Paleozoic rocks are not thick enough to provide sufficient load on the Upper 
Ordovician source rocks to generate oil. However, it is worthy of noting that all the analized samples were 
collected from locations where there are no Mesozoic rocks identified. In Hudson Strait, seismic surveys 
indicated that Mesozoic rocks exist in several areas (MacLean et al. 1986; MacLean 2001; Fig. 1). If these 
Mesozoic sediments were thick enough and created sufficient load on top of the Paleozoic rocks, then the 
Ordovician source rocks could be heated enough to generate oil in the basin.  
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