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METEORITE IMPACT CRATER ON THE NORTH ATLANTIC SHELF 
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Geophysical, geochemical and petrographic studies of a 
circular structure located near the shelf edge off Nova 
Scotia, Canada demonstrate that the structure is the result of 
an extraterrestrial object impact. The crater is buried under 
540 m of Tertiary and Quaternary sediments and 114 m of water. 
The crater identified from multichannel reflection seismic 
data is at least 45 km in diameter, and evidence for severe 
disturbance can be observed to a depth of 2.9 km at its 
center. A central uplift, 1.7 km or alternatively 2.9 km high 
and 11.5 km in diameter is observed. The crater is partially 
infilled by seismically isotropic masses which we interpret as 
allochthonous fallback breccia. The breccia is up to 850 m 
thick and extends to a distance of 8.5 km around the central 
uplift. The basement beneath the central uplift, as observed 
on conventional core from the basement, displays hairline 
fractures and pressure lamellae in the quartz indicative of 
pressure of 8-12 GPa. 552 m of breccia which overlies the 
uplifted basement have the basal 345 m composed almost 
dominantly of fractured basement rocks (paraautochtonous 
breccia); the upper 161 m being polymict, clearly 
allochthonous, with mixed fragments of Meguma basement, 
Devonian granite pebbles, Jurassic limestones and late 
Cretaceous and Eocene clastics and chalks. Evidence of shock 
metamorphism is found throughout the vertical section of the 
breccia, but the overall characteristic is of a relatively low 
level of dynamic deformation. Shock metamorphism indicative 
of pressures in the 20-35 GPa range, such as planar 
deformation features in feldspars are virtually absent. 
Prominent are examples of mixed tectosilicate glasses, some of 
which exhibit flow textures, with total dissociation of mafics 
to an ill-defined aggregate, and diagnostic of 35-50 GPa shock 
level. 

In the breccia are enclosed two zones of recrystallized 
melt (71 and 35 m thick) . These melts have the same 
geochemical signature as obtained from the analysis of 
underlying Meguma basement. The melts lack enrichment in 
siderophile elements except of low increase in Iridium, (0.22 
ppb). Such geochemical signature could be an indication of 
hypervelocity of the impactor with the impactor being a 
cometary nucleus, or that the impactor was a stony meteorite. 
Crater dimension, if we assume bolide velocity of 25 km/sec, 
point to the impactor to be 1.5-3 km in diameter. 

The basic cratering processes in the shallow ocean 
(200-600 m water depth at the impact site at the time of the 
impact) are similar to those known from the land impacts. The 
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occurrence of a thick section of impact melt and breccia 
capping the central uplift, thick para-autochthonous breccia, 
are the features not recognized at other complex impact 
craters on land and as such may be the functions of the impact 
into the shallow sea. Similarly the dimension of' the central 
uplift differs from theoretical and observable values obtained 
from terrestrial craters on land and point to morphological 
and structural differences between large complex impact 
craters on land and in the sea. 
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