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Abstract 

 
The Ontario Geological Survey (OGS) has been working on the Hudson Platform Project with the geological surveys of 
Canada and Manitoba. The project involved reassessment of existing data (e.g. offshore and onshore wells, seismic surveys) 
and acquisition of new data (e.g. biostratigraphy, apatite fission track, Rock EvalTM6). Results indicate that the Hudson Bay 
Basin (HBB) has oil potential. The Platform in northern Ontario includes the southern margin of the HBB, Cape Henrietta 
Maria Arch (CHMA), and Moose River Basin (MRB). The present day basin configuration probably developed in the 
Devonian. The Paleozoic succession consists of Upper Ordovician (Edenian) to Upper Devonian (Famennian) shallow marine 
carbonates, evaporites and shales. The Aquitaine Sogepet et al. Pen No. 1 well is an important reference section in the 
southern HBB. Recent mineral exploration drilling in the northern MRB provides abundant new data. Correlation of 
Ordovician and Silurian stratigraphy from Pen No. 1 well into the MRB has been assisted by new bio- and chemo-stratigraphic 
data. The Upper Ordovician transgression extended into the northern MRB and is represented by Maysvillian bioturbated 
subtidal carbonates with thin basal siliciclastics. Near the CMHA, these are overlain by organic-rich lime mudstones of the 
Maysvillian to Richmondian Boas River Formation that represent either maximum transgression or the onset of regression. 
The latter is suggested by: 1) sparse restricted faunal assemblage; 2) the overlying restricted evaporite-bearing dolomudstone 
unit (Surprise Creek Fm); and 3) roughly equivalent strata in the MRB, consisting of restricted marine dolomudstones with 
thin organic-rich seams (up to 15% TOC). Data are very sparse in the southern HBB, so this organic facies may be more 
widespread than current data indicate. Overlying the regressive Surprise Creek Formation in the HBB are subtidal bio-
wackestones of the Caution Creek and Chasm Creek formations. These units are mostly absent in the MRB, either not 
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deposited or cut by an overlying unconformity. The overlying Red Head Rapids (RHR) Formation is characterized by 
evaporite cycles in the HBB and poorly developed cycles, which include terrestrial (?) red beds in the MRB. New stratigraphic 
evidence suggests that part of the Red Head Rapids is Hirnantian. Missing sub-RHR strata in the MRB suggests either 
differential subsidence across the CMHA or differential uplift of the MRB area prior to RHR time. 
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GEM-1 Projects 

• GEM = GEO-mapping for 
Energy & Minerals  

• Natural Resources Canada 
program: 2008 – 2013  

Hudson Platform Project  

• led by Geological Survey of 
Canada (GSC) – D. Lavoie 

• Project Partners: 
Nunavut, Manitoba and 
Ontario; universities; 
agencies 

• Project Objective:         
re-evaluate hydrocarbon 
resource potential of the 
Hudson Platform using 
modern data and models Ontario 



 involved reassessment of existing data (e.g. 
offshore and onshore wells, seismic surveys) 

 acquisition of new data (e.g. biostratigraphy, 
apatite fission track, Rock Eval6).  

 results of GEM-1 indicate that the Hudson Bay 
Basin has oil potential 

– Widespread source rocks in “oil window” 
– Potential reservoirs (including HTD) 
– Active hydrocarbon systems 

Hudson Platform GEM-1 Project Summary 

Lavoie et al. 2014 – GSC Open File 7363 



 Hudson Platform: Hudson Bay 
Basin (HBB), Moose River Basin 
(MR) and Foxe Basin (FB) 

 HBB is the largest but least 
known intracratonic basin in 
North America 
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Hudson Platform 
 Hudson Platform: Hudson Bay 

Basin (HBB), Moose River Basin 
(MR) and Foxe Basin (FB) 

 HBB is the largest but least 
known intracratonic basin in 
North America 

 only 5 off-shore wells (1969-85)  

 4 on-shore wells in Manitoba  
and Ontario (1964-70) 

 off-shore seismic surveys 
(1973-83): mostly poor quality 
data  

 limited field mapping (1960-
70’s) 

 historic cores (mostly MRB) 

 basic stratigraphy and basin 
geometry defined 
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North South 

Hudson Platform Cross-Section 

(Zhang 2007; Sanford and Grant 1998) 

Central Uplift 

Ontario 

Objectives in Ontario: 
 

1)  Assist in the construction of a platform-wide modern 
stratigraphic framework:  on-shore correlations 
 
2)  Investigate components of potential hydrocarbon systems: 

 source rocks 
 reservoir analogs 
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Lower Severn River Fm 

O/S boundary? 



NW SE 

Cape  Henrietta 
Maria Arch 

INCO-Winisk core 



Wallbridge INCO-Winisk Pen No. 1 

Cape  
Henrietta 
Maria Arch 

Red Head Rapids Fm 

Severn River Fm (Lower Silurian) 

Boas  
River  
Fm  



INCO-Winisk Core #49212 
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INCO-Winisk Core #49212 

Boas River Formation 



INCO-Winisk Core #49212 

Source Rock Evaluation 

Up to ~10m thick 

TOC = up to ~13%   (8.33 % ave) 

Type I/II organic matter 

Tmax: 420 - 426˚C (suppressed) 

HI = 580  OI = 17 to 37 

Yield =  12.6 to 74.7 kg HC/t. 

Ro(vit.eq.)  =  0.6 – 0.8% (mature)  
(St. Jean 2012) 
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Cape  Henrietta 
Maria Arch 



Moose River Basin - Upper Ordovician 
Spider-KWG DR 94-19 

Pr
ec
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Sand- 
stone 

Basal sandstone: 
calcareous, quartz-rich, 
grades to argillaceous 



Moose River Basin - Upper Ordovician 
Spider-KWG DR 94-19 

Fossiliferous, bioturbated dolostone 

Burrow-mottled outcrop 



NW Moose River Basin Cross Section 

Att 

Boas River Fm equivalent unit? 



NW Moose River Basin Cross Section 

Att 

Boas River Fm equiv? 

Metallex TT3 core sample  

TOC = 15.68% 

Type I/II? 

Tmax: 428˚C 

HI = 812  OI = 15 

Yield =  127.65 kg HC/t. 

TT3 



Moose River Basin - Upper Ordovician 
Spider-KWG DR 94-19 

Surprise Creek Fm 
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Moose River Basin - Upper Ordovician 
Spider-KWG DR 94-19 

Surprise Creek Fm in outcrop 

Mudcracks 

Vugs after evaporites 



NW Moose River Basin Cross Section 

Att 

Sandstone at base  
of Surprise Creek 

Gypsum at base  
of Surprise Creek 



NW Moose River Basin Cross Section 

Att 

Sandstone at base  
of Surprise Creek 

Gypsum at base  
of Surprise Creek 



Moose River Basin - Upper Ordovician 
Spider-KWG DR 94-19 

Red Head Rapids Fm \ m
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Moose River Basin - Upper Ordovician 
Spider-KWG DR 94-19 

Breccia in basal Red Head Rapids Fm 

Caution and Chasm Ck Fms (subtidal  
fossiliferous limestones) are absent 

- Not deposited?  
- Eroded? 
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Southern Hudson Bay Basin 

Northern Moose River Basin 

not to scale 

Upper Ordovician Inter-Basin Correlations 
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no data 

Boas River Fm 
confirmed 

at 217.5 m 
9.79% TOC 

Middle of Portage Chute Fm 
X No Boas River Fm in Aquitaine Pen No. 1 

Sutton Inliers: basement 
highs (islands?) during  
Late Ordovician 

15% TOC 

Boas River Fm 
equivalent? 



Conclusions 
 Upper Ordovician units are mainly continuous from HBB 

to northern MRB. 
 Subtidal carbonates of Richmondian age, Caution and 

Chasm Creek units are absent from MRB, but peritidal 
units, Surprise Ck and Red Head Rapids are continuous. 

 Suggests either post-depositional erosion of the Caution 
and Chasm Ck units in MRB (related to basal RHR 
breccia). 

 Or their non-deposition in MRB, which implies differential 
subsidence of the HBB in the Richmondian - much 
earlier than Devonian “basining”.   
 

 



More Conclusions 
 Source rock (Boas River Fm) distribution appears to be 

restricted to the north flank of the CHMA, but data points 
are sparse to the north. 

 Possible equivalent to Boas River south of CHMA in 
northern MRB, with very thin, but rich organic seams. 

 Transgressive or Regressive? Latter suggested by: 
• sparse restricted faunal assemblage  
• the overlying restricted, evaporite-bearing 

dolomudstone unit (Surprise Creek Fm)  
• roughly equivalent strata in the MRB, consisting of 

restricted marine dolomudstones with thin organic-
rich seams 

• Ordovician islands to the east 
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