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The Howley Basin, part of the Maritimes Basin, is a Carboniferous terrestrial, fault-bounded basin, located in western Newfoundland. 

High-yielding source rocks, thick reservoir rocks, and occurrences of coal and migrated oil along the basin margins suggest that the 

Howley Basin is prospective for hydrocarbon exploration. The basin, however, suffers from having only sparse exposure and shallow 

drilling along its margins, providing few constraints for interpretations of its internal stratigraphy and structure. As part of Nalcor’s 

Petroleum Exploration Enhancement Project, a detailed mapping project was conducted to document structures within the basin.  

Major NNE-trending faults, the Grand Lake Fault to the east and the Fisher Hills-Birchy Ridge Fault System to the west, form the primary 

displacement zones around the Howley Basin. Both of these faults are seldom observed in outcrop, but notably juxtapose rock units of 

varying age and composition and style and degree of deformation. Locations of the fault traces are defined by sharp linear topographic 

and magnetic expressions.  

On the eastern basin margin mainly alluvial sedimentary rocks of the Howley Formation are in fault contact with the Ordovician–Silurian 

Topsails Complex along the Grand Lake Fault which is offset along right- and left-stepping high-angle cross faults. Fault-slip data show 

large variability in fault orientations with a predominance of oblique strike slip with undetermined shear senses. Bedding in the Howley 

Formation proximal to the fault lies in homoclinal panels which are moderate-steep dipping with normal facing to both the east and 

west. Fold geometry is only well-constrained in one section showing a close east-verging kink-style fold train. Elsewhere large kink folds 

are inferred between bed panels with opposite dips. Fold axes show an acute angle with the master fault indicating a phase of dextral 

transpression syn- to post-Howley deposition.  

In the west, Birchy Ridge is a NNE-trending structural high that is cored by Anguille Group and separates the Howley Basin from the 

Humber Basin to the west. Tight kink-style east-verging folds trend oblique to the bounding Hampden and Birchy Ridge faults suggesting 

the high formed as a positive flower structure during an (early?) phase of dextral transpression. On its southeastern flank, inferred NE-

trending right-stepping splays between the main faults bring panels of Deer Lake Group and Howley Formation to surface. Beds in the 

Deer Lake Group panels are moderately to steeply tilted, bent, and are truncated by the splays. This part of the strike-slip system is 

interpreted as a transpressive strike-slip duplex of R Shears requiring a (localized?) phase of sinistral transpression, likely coeval with 

Rocky Brook Formation deposition. The Howley Formation is deformed along its western margin as shown by moderate to steep dip of 

beds. Deposition of the formation probably occurred in a dextral transtensional regime with slip concentrated on the Grand Lake Fault. 

Finally, the young basin was subjected to dextral transpression, presumably post deposition.  




