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Abstract 
Following the Middle Devonian Acadian Orogeny, numerous northeast trending fault-bounded 
basins, collectively representing part of the Maritimes Basin complex, developed in response to 
alternating transpression and transtension associated with the ongoing oblique collision of the 
North American landmass. The Basin complex includes the Cumberland Basin of northern Nova 
Scotia and southeastern New Brunswick. The oldest outcropping strata are mid-Visean marine 
evaporites of the Windsor Group, which form the diapiric cores of regional anticlines, overlain by 
red, fine grained sandstone and mudstone of Mabou Group, deposited in the latest Visean to 
Serpukhovian age. the western Cumberland Basin, the Pennsylvanian stratigraphy has been 
influenced by salt tectonics, specifically the formation of the Minudie Anticline, a salt wall. South 
of the Minudie Anticline, along the Joggins World Heritage shoreline, the post Boss Point Fm 
succession comprises an ~ 3000 m conformable succession of strata assigned to the Little 
River, Joggins, Springhill Mines, and Ragged Reef Fms. North of the Minudie anticline, the 
Grande Anse Fm lies in angular unconformity on the Boss Point and basal Little River Fms. 
Biostratigraphic studies cannot discern whether the Grande Anse Fm is equivalent to one or all 
of the Joggins to Ragged Reef Fms. Facies analyses somewhat favour equivalence of the 
Grande Anse and Ragged Reef Fms. 
 
To further investigate the relationship of the Grande Anse Fm with the stratigraphy of the 
Joggins shoreline, forty sandstone samples from post-Boss Point Fm strata were analysed 
using micro X-ray fluorescence and inductively coupled plasma - mass spectrometry to 
determine major element compositions. On Pettijohn and Herron diagrams, sandstones of the 
Little River, Joggins, and Springhill Mines Fms are classified as litharenites, where the 
sandstones of the Ragged Reef and Grande Anse Fms plot as subarkoses and sublitharenites. 
On a Roser and Korsch Discriminant Function Diagram, the sandstone provenance of Little 
River, Joggins, and Springhill Mines Fms lie in the Intermediate Igneous Provenance and 
Quartzitic fields, whereas the provenance of the Ragged Reef and Grande Anse Fms are 
exclusively in Quartzitic field. Chemical Index of Alteration values show vertical gradation from 
64.3 in the Little River Fm to 69.5 in the Ragged Reef Fm and 72.8% in Grand Anse Fm. 
Chemical Index of Weathering values also show the lowest indices in the Little River, Joggins, 
and Springhill Mines Fms (71.8, 72.7, and 73.8; respectively) and the highest indices in the 
Grande Anse and Ragged Reef Fms (89.6 and 87.5 respectively). Also, the Plagioclase Index 
Alteration values are Little River Fm: 66.9, Joggins Fm: 68.7, Springhill Mines Fm: 69.3, Ragged 
Reef Fm: 82.6, and Grand Anse Fm: 86.5). These latter calculations indicate that Little River, 
Joggins, and Springhill Mines Fms have undergone relatively low to moderate degree of 
chemical weathering. Over time, weathering became quite intense, likely converting more 
plagioclase into clay minerals in the Grande Anse and Ragged Reef Fms. Statistically, the data 
were subject to F-tests, which commonly showed no significant variance between the Ragged 
Reef and Grande Anse Fms, and significant variances between the Grande Anse Fm and other 



 

units. The geochemical characteristics of the sediment suggest that the Ragged Reef and 
Grande Anse Fms were deposited at the same time under the same depositional conditions. 

 
 

Figure 1. Major elements distribution  in  the Post‐Boss Pont Fm  strata of  the western Cumberland 

Basin. 


