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Schematic north-south cross-section of Hudson Platform 
showing stratigraphic framework and main structures 

(modified from Norris, A.W. 1993)
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Schematic outline of Lower Paleozoic formations of Hudson Bay Platform
(modified from Norris, A.W. 1993)



Hudson Bay stratigraphic study:

•  The correlation among data points separated by 
large distances and the major portion of the data 
collected from the wells 

•  The formation tops in the different wells picked by 
previous geologists have not been consistent

•  A lack of precision in biostratigraphic control makes 
it impossible to determine whether the same 
formations at different wells are of the same age



Hudson Bay Lower Paleozoic Biostratigraphy:

• The Late Ordovician and Early Silurian conodonts have 
not been fully described

• The conodont zones and the ranges of the zones were 
not clearly defined

• A knowledge gap exists in the biostratigraphical 
correlation between different wells 
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Hudson Bay Oil and 
Gas Exploration:

•  Only 4 and 5 wells were drilled on 
Lowlands and offshore, respectively, for the 
purpose of oil and gas exploration during 
late 1960s and early 1970s

•   No significant hydrocarbon discoveries 
were made; potential source rock (U. Ord. 
Boas River Shale, TOC >20%) immature 
(Tmax of 423-4320C) and regionally 
restricted (Southampton Island) (Macauley 
1986)

•   Remote location, 
partially ice-covered 
waters, and low oil 
prices deterred 
exploration over past 30 
years

•   Large areas of 
Hudson Bay remain to 
be tested by drilling



Methodology 

   Select 6 among 9 existing and available wells both in Hudson 
Bay Lowlands and offshore area representing shallow to deep 
environment with the best conodont collection from the existing 
database

   Identify conodont zones in each well using the lowest 
occurrence of index fossils

   Refine stratigraphic correlation across different wells using the 
identified conodont zones, which can be more precise than 
lithostratigraphy 

   Infer sea level events based on the temporal and spatial 
distribution of index fossils

   Infer thermal maturation and hydrocarbon generation using 
conodont Colour Alteration Index (CAI) and Rock Eval Pyrolysis



Hudson Bay 
Region 

Showing Paleozoic 
and Mesozoic 
outcrop and 
location of wells 
employed by this 
study

(modified from Le Fèvre 
et al., 1976) 



Database containing six wells from both Hudson Bay Lowlands and offshore area

- Over 1,500 cutting and core samples; 390 productive ones
- Over 4,500 conodonts from Upper Ordovician and Lower Silurian



Lithostratigraphy, Hudson Bay area

Formation top data from Norford (1970), 
Le Fèvre et al. (1970), Suchy (1992) and http://basin.gsca.nrcan.gc.ca.



Conodont 
distribution at 
Comeault No. 1 well



The conodont 
zones 
recognized 
from Comeault 
No. 1 well, 
which can be 
correlated to
the zones in 
other wells in 
both Hudson 
Bay Lowland 
and offshore 
area. 



The lowest occurrence of 
Amorphognathus ordovicicus in different wells



The lowest occurrence of 
Rhipidognathus symmetricus at different wells



Panderodus unicostatus 
(Severn River Fm.)

Drepanoistodus suberectus 
(Churchill River Group)

Ozarkodina pirata (Severn River Fm.)

Rock Eval Pyrolysis data from 
Boas River Shale on 
Southampton Island (Macauley, 
1986)



Most conodonts from 
the six wells in 
Hudson Bay area 
have a CAI value of 1, 
indicating little 
alteration of organic 
matter and that the 
strata have not 
reached burial 
temperature greater 
than 800C.



Compressiform, Panderodus 
gracilis from a depth of 550 ft 
(Ekwan River Fm.) at Comeault 
No. 1, Hudson Bay Lowlands 
showing a CAI value of 1

Compressiform, Panderodus gracilis 
from a depth of 4470 ft (Churchill 
River Group) at Polar Bear C-11, 
Hudson Bay offshore area, showing 
a slightly darker colour than the one 
on the left from Comeault No 1.

Conodont colour shows 
that the burial temperature 
in the deepest part of the 
Hudson Bay may be higher 
than that in Hudson Bay 
Lowlands



Selected 
Rock-Eval 
Pyrolysis 
parameters 
with depth for 
92 washed 
cutting 
samples from 
the Polar Bear 
C-11 well, 
Hudson Bay 
offshore.

NOTE: 
Tmax ≥ 4350C 
can be seen in 
more than half 
samples from 
Bad Cache 
Rapids and 
Churchill 
River groups, 
Red Head 
Rapids and 
Severn River 
formations.



Selected Rock-Eval 
Pyrolysis parameters with 
depth for 82 washed 
cutting samples from the 
Narwhal South O-58 well, 
Hudson Bay offshore

NOTE: more than half 
samples from upper Bad 
Cache Rapids Group 
having a Hydrogen Index 
(HI) value of >300. 



Summary
 This study is based on over 4500 Late Ordovician-Early Silurian conodonts from 390 

conodont-bearing samples from six exploration wells:

 Seven conodont zones are established for the Upper Ordovician (Bad Cache Rapids and 
Churchill River groups and Red Head Rapids Formation) - Lower Silurian (Severn River, 
Ekwan River and Attawapiskat and Kenogami River formations) interval; the zones and their 
stratigraphic ranges are clearly defined; the six wells are well correlated by the established 
conodont zones.

 The conodont data have improved our knowledge of biostratigraphy
 the two disconformities in the Upper Ordovician – Lower Silurian sequence represent 

the missing Maysvillian (?) and Gamachian; 
 the lowest Severn River Formation coincides with the lowest Llandovery, therefore the 

Llandovery is not missing; 
 lower-middle Kenogami River is Telychian, Llandovery in age, rather than Wenlock; 
 Some of the lithostratigraphic units are diachronous.

 Most conodonts have a Colour Alteration Index (CAI) value of 1; some from the deepest part 
of the basin may have a higher CAI value, but not greater than 1.5.  The CAI values indicate 
little alteration of organic matter and that the rocks have not reached burial temperatures 



New thermal maturity data suggest that lower strata 
within the offshore basin are just within the window for 
petroleum generation, suggesting the value of future 
geological and exploration studies including:

  additional detailed biostratigraphic and thermal 
maturation work

  modern seismic studies to address basement faulting 
and reef structures

  determining the extent of Boas River Shale source rock  

  testing large areas of Hudson Bay Basin through 
drilling

Future Geological Studies in Hudson Bay


