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Summary 

A vast region localized in the lower St. Lawrence Valley was studied for its hydrocarbon source 
rock potential and thermal maturity (Fig. 1). Source rocks are present in both Paleozoic platform 
and Appalachians sedimentary units. The maturity of the platform units varies from the oil 
generation stage to the gas zone. The maturity of Appalachians successions covers a wide 
range from the oil stage to the end of the anchimetamorphism. Excellent to fair hydrocarbon 
source rocks are found in both domains. 

 

Introduction 

The identification of potential hydrocarbon source rocks and the thermal zonation in the 
sedimentary domains of 
Quebec have been a major 
research activity over the last 
three decades in the 
Cambrian-Ordovician St. 
Lawrence Platform and in the 
Cambrian to Devonian 
Appalachians. Detailed local 
and regional syntheses for 
various areas have been 
completed and used by the 
exploration and academic 
communities (Bertrand, 1990, 
1991; Héroux and Bertrand, 
1991; Bertrand and Malo, 
2001; Bertrand et al, 2003; 
Bertrand and Lavoie, 2006; 
Roy, 2008; Lavoie et al., 
2009). 
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After all these years, the lower St. Lawrence Valley between Quebec City and the western 
end of Gaspé Peninsula, on both shores 
of the St. Lawrence River remained the 
last area to be covered by detailed 
organic matter studies (Fig. 1). This study 
presents the results of the latter research 
for the vast sector of Quebec 
Appalachians that constitutes the Bas-
Saint-Laurent. 

 

Source rocks  

More than 500 Rock Eval and total 
organic carbon (TOC) analyses and 
nearly the same number of reflectance 
analyses were obtained in Cambrian to 
Devonian rock units of the Bas Saint-
Laurent area between the Matapédia and 
Chaudière rivers. Almost all the 
stratigraphic units of this area were 
sampled.  

Nearly 25% of the studied successions 
yielded TOC values higher than 0.3%. In 
the Appalachians successions, the richest 
stratigraphic units are Ordovician (Cap-
Chat and Rivière Boyer River mélanges, 
Rivière Ouelle and Lévis formations) and 
Cambrian (Kamouraska and Lauzon 
formations). The poorest units are Silurian 
(Figures 2 and 3). In the autochthonous 
Ordovician platform, the richest 
successions belong to the Trenton and 
Utica groups.  

The maximum TOC values in those 
Paleozoic successions vary between 1% 
and 3%. Maximum TOC values are 
similar in both Appalachians and platform 
successions. In the Trenton Group and in 
the Cap-Chat Mélange, significant 
hydrocarbon source rock potential is 
recognized in more than 50% of the 
collected samples (Figure 3). The 
potential for good hydrocarbon source 
rocks in other units does not exceed 30%.  

The best potential source rocks are 
geographically restricted to: 1) the area 
between Trois-Pistoles and St-Jean Port-
Joli on the southern shore of St. 
Lawrence River, 2) in Charlevoix areas 
(northern shore of the St. Lawrence 



GeoCanada 2010 – Working with the Earth 3 

River), 3) in the Ile-Aux-
Grues, and 4) in both 
shores of the St. 
Lawrence River in the 
Quebec City area (Figure 
4).  

 

Thermal maturity 

At the regional scale, 
thermal maturation is 
highly variable, the oil 
window and condensate 
stages are found in 
Cambrian - Ordovician 
platform and Appalachian 
successions near Quebec 
City and nearby 
Charlevoix areas (Figure 
5). On the southern shore 
of the St. Lawrence River, 
thermal maturation in 
coeval Appalachian units 
is higher reaching the dry 
gas zone with some local 
anomalies in the Île Verte 

area (more mature) and Île-Aux-Grues (less mature – condensate) (Figure 5). 

The Silurian and Devonian Appalachian units located north of the St. Florence Fault are 
characterized by a westward progressive increase in maturation from the oil window in the 
Matapédia Valley to the anchizone in the Témiscouata area. Rocks of the Lower Devonian 
Fortin Group, outcropping south of this fault, are invariably within the dry gas or the anchizone 
stage (Figure 5).  

 

Conclusions 

Considering their high level of thermal maturity, the actual hydrocarbon potential of these rocks 
is minimal. For the platform succession, some units that had a significant genetic potential are 
located in the Quebec City and Charlevoix areas, they now have reached the end of the oil 
window, Excluding local sectors as discussed above,  the Appalachians Cambrian - Ordovician 
units are now overmature, up to the epizone stage, however, some units still contain up to 3% of 
residual TOC; this suggests that significant quantities of hydrocarbons were generated by these 
potential Appalachian source rocks during their thermal history.  
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