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The Carswell astrobleme, in northern Saskatchewan, is a 39 
km wide complex impact structure located in the Athabasca Ba-
sin of Proterozoic age which shows an 18 km diameter central 
uplift composed of Aphebian gneisses and granitoids. 

During the past two decades, controversy has been raging 
over the age of the Carswell structure. Two dating hypotheses 
have been proposed: an Ordovician age impact event sustained 
by the regular shape of the astrobleme in the sedimentary units 
[1, 2] and an older catastrophe event, possibly pre-Athabasca, 
suggested by the lack of impact breccias and shock metamor-
phism effects in the Proterozoic cover [3, 4]. 

Our group has carried out field works and an extensive 
petrographic study on the Carswell impact lithologies encoun-
tered in drill cores and hand samples of the Athabasca sediments, 
the basal conglomerate surrounding the central uplift and the 
highly brecciated basement lithologies. The basement rocks in 
the central uplift show evidence of shock metamorphic features 
ranging from 2 to a minimum of 45 GPa (shatter cones, multiple 
sets of PDFs, diaplectic glasses, mineral melts). The quartz grains 
of the basal conglomerate show PDFs and cataclastic textures. 
On the other hand, the proximal proterozoic sedimentary cover, 
viewed as to have been impacted by earlier workers (the younger 
age hypothesis), shows no evidence of shock metamorphism nor 
of any deformation. 

In addition, vertical derivative Bouguer gravity anomalies [5] 
indicate that the central uplift is well expressed by its positive 
signature. It is also surrounded by a strongly defined negative 
well followed by a ring of small positive anomalies probably re-
lated to subsidiary basement uplifts. This peak ring is more or 
less located beneath a pristine stromatolitic reefs unit which con-
fers a circular shape to the sediments surrounding the central 
peak. 

Furthermore, paleogeographic features throughout the Atha-
basca Basin (paleocurrents and isopach maps [6]) suggest that the 
sedimentation of the Athabasca Group has been controlled by a 
bowl shape basin roughly centered on the Carswell central uplift, 
acting then as a paleo-high. 

Therefore, our research suggests that the Carswell event is 
older than the deposition of the Athabasca Basin and that the ac-
tual circular structure is quite probably the central peak, a local 
expression of a larger multi-ring impact structure hidden beneath 
the sediments. 
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