
 
Atlantic Geology, 2019, Volume 55 

Geological Association of Canada – Newfoundland and Labrador Section Abstracts 
– 2019 Spring Technical Meeting 

doi: 10.4138/atlgeol.2019.007 
Copyright © 2019 Atlantic Geology 

Late Neoproterozoic magmatism of northwestern Avalonia, 
Newfoundland, Canada: Love Cove Group vs. Bull Arm Formation 

ANDREA MILLS1, GREG DUNNING2, AND HAMISH SANDEMAN1 
1. Geological Survey,  Newfoundland and Labrador Department of Natural Resources, St. John’s, 

Newfoundland and Labrador A1B 4J6, Canada 
2. Department of Earth Sciences, Memorial  University of Newfoundland, St.  John’s, Newfoundland and 

Labrador A1B 3X5, Canada 

The Love Cove Group (LCG), originally Love Cove schists, comprises greenschist-facies, calc-alkaline to tholeiitic, 
(continental) volcanic arc rocks that are commonly strongly foliated and lineated. A previous age constraint of ca. 
620 Ma for LCG is consistent with previous and more recent geochronological constraints on the adjacent and 
overlying, flysch-dominated Connecting Point Group (CPG). Previous geochronology yielded ca. 610 Ma for a 3-m-
thick tuff situated 10-m above a regionally extensive olistostrome that occurs near the stratigraphic middle of the 
CPG. In the Sweet Bay area, the top of the CPG occurs above a ca. 605 Ma shallow marine tuff and below the 
unconformably overlying ca. 600 Ma molasse of the terrestrial-to-marine, terminal Neoproterozoic 
Musgravetown Group (MG). However, a previous unpublished age of ca. 589 Ma for the LCG at its type locality 
conflicts with existing stratigraphic nomenclature, being younger than the base of the MG at Sweet Bay and also 
younger than the ca. 605 Ma banded rhyolite of the Bull Arm Formation (lower MG) near its type locality (Isthmus 
of Avalon). The tuff dated at the LCG type locality is similar in age to ca. 592–591 Ma intermediate tuffs from Bull 
Arm Formation (BAF) rocks of the Plate Cove volcanic belt on Bonavista Peninsula. A previous age of ca. 570 Ma 
(now refined to 569 Ma) for banded rhyolite formerly assigned to BAF and then to the overlying Rocky Harbour 
Formation is the youngest Neoproterozoic volcanic unit dated in northwestern Avalon Terrane in Newfoundland, 
demonstrating a protracted (and perhaps episodic) history of magmatism. Lithogeochemical investigations 
elucidate a tectonomagmatic setting that shifts from arc-dominated, subduction-related magmatism to an 
extensional or transtensional regime that was likely established prior to 569 Ma. The combined geochronological 
and lithogeochemical data do not support the simplistic NNE-trending, fault-bound stratigraphy that dominates 
the map pattern in the northwestern Avalon zone in Newfoundland. 


