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An overview of the Cape Smith Belt, northern Quebec: early Proterozoic oceanic spreading, continental rirting, 
and development of a collisional thrust belt 

M.R. St-Onge, S.B. Lucas 
Geological Survey of Canada, 588 Booth Street, Ottawa, Ontario KIA 0£8, Canada 

DJ. Scott 
Department of Geological Sciences, Queen's University, Kingston, Ontario K7L 3N6, Canada 

and 
R. Parrish 

Geological Survey of Canada, 601 Booth Street, Ottawa, Ontario KIA 0£8, Canada 

The Cape Smith Belt contains evidence for early Proterozoic 
plate tectonics in the form of a 2.00 Ga ophiolite and a ca. I .92-
1.84 thrust belt which developed during A-type (continental) 
subduction. Five distinct tectonostratigraphic suites have been 
recognized: (1) fluvio-deltaic sediments; (2) proximal to distal 
fan elastics passing upwards and outboard into ca. I .96 Ga con
tinental rift basalts; (3) transitional crust basalts; (4) deep water 
sediments; and (5) sheeted dykes, basalts and mafic-ultramafic 
cumulates of a 2.00 Ga ophiolite. Suites ( 1) and (2) were intruded 
by layered mafic-ultramafic sills at 1.92 Ga, prior to any com
pressional deformation. Suites (1) to (3) reflect the development 
of a north-facing rift margin at the edge of the Superior province. 
The older age of the ophiolite suggests that it developed inde
pendent of the rift margin in a separate basin. 

The tectonically dismembered and metamorphosed Purtu
niq ophiolite is characterized by a structurally reversed stratigra
phy. The igneous stratigraphic components, in bottom to top 
order are: (1) sheeted dykes passing upwards in a continuous 
sequence into pillowed flows and thin sills; and (2) ultramafic 
and mafic cumulates. The sheeted dykes are tholeiitic, and have 
rareearthelement(REE)pattemsthatareeithernMORB-likeflat 
at 1 Ox chondrite, or LREE enriched. The stratigraphically 
overlying tholeiitic volcanics have nMORB-like REE patterns. 
REE analyses of layered gabbros confirm their texturally inter
preted cumulate origin; plagioclase-rich samples show striking 
positive Eu anomalies, while more mafic compositions have 

higheroverall abundances of REE 's, and slightly negative or no 
Eu anomalies. While REE patterns for similar bulk compositions 
within any one tectonostratigraphic body are remarkably consis
tent, significant differences in REE patterns occur between 
similar Iithologies in different tectonostratigraphic bodies. These 
fundamental differences suggest that more than one magma 
chamber may be represented by the structurally juxtaposed 
cumulate bodies. Two distinct olivine populations are recog
nized in the ultramafic cumulates. Texturally relict igneous 
grains ranging from Fo

81 
to Fo92 record variations in magma 

composition, while neoblastic metamorphic olivines (Fo96_9~ in 
the regionally highest grade areas, suggest that some serpentini
zation occurred prior to prograde metamorphism. 

The shortening episode involved southward thrusting of 
suites (2) to (5) above autochthonous basement gneisses and suite 
(1) sediments. The tectonothermal development of the thrust belt 
is marked by four temporal stages: (1) piggyback (regular) 
sequence accretion of cover rocks above a basal decollement; (2) 
thermal relaxation and prograde metamorphism of the thrust belt, 
leading to the development of a ductile basal shear zone and a 
suite of hot-side-down mineral isograds; (3) out-of-sequence 
thrusting at thermal peak conditions involving the incorporation 
of basement slices into the thrust belt; and (4) post-thermal peak 
out-of-sequence thrusting. Modelling of garnet zoning profiles 
in metapelites from the deepest structural levels reveal decom
pression P-T paths recording unroofing of the thrust belt from 10 
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to 5 kb during out of sequence thrusting. Syn- to post-shortening 
emplacement of tonalitic plutons in the internal part of the thrust 
belt constrains the initiation of stage (3) to be no later than 1.89 
Ga, and brackets stage (4) between 1.86 and 1.84 Ga. The 
shortening episode is interpreted to result from a collision of the 

Superior province with a northern Archean terrane (Sugluk 
terrane). The nature of the ocean basin and rift margin developed, 
and style of their subsequent deformation are fully consistent 
with modern plate tectonic mechanisms. 




