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Chemical analyses of igneous and country

rocks from Canadiun craters show that the

igneous rocks are consistently richer in potassinin, mugnesium, and heavy metals, and
poorer in sodium and silicon than their ussociuted country rocks. Geochemical balunee cal-
culations suggest that 20-80 per cent of the imeous rocks are composed of material not
found in the country rocks, commonly a potassic busic 0 ultrabasic rock, sich us those ex-

in the cruters Brent, Municouugan, and Clearwater, Low-grade fenitization oceurs &t

posed
Brent. These data are not compatible with origin of the igneous rocks by eit
ing. or impact-induced voleanism. The data suggest expl i Ikali

ongin of at least some of the rocks.

Igneous rocks, that is, rocks crystallized from
2 melt, coexist with shock-metamorphosed

her shock melt-
lcanism for the

Commonly there is gradation from one to the
other, suggesting that they formed virtually

rocks in at least 13 of the 17 known C: 1i
craters (Figure 1). The ignrous rocks may be
divided into four types, namely (1) massive,
(2) igneous breceia, (3) peendotachylite, and
(4) engnate inclusions.

Massive igneous rocks form shect and vein
systems, apparently emplaced beneath a breccia
cover. Country rocks in contact with them are
hornfelsed.  Igneous breceins, comprised  of
country-rock fragments and rare igneons frag-
ments in a matrix similar to the massive igneous
rocks, form flow-textured veins and lenses n
altered and breceiated eountry rocks. Rarely,
they form small sheets, or steeply-plunging
pipelike masses. Prendotachylite, a glssy or
aphanitic matrix charged with rounded, abraded
fragments of country rocks, occurs in com-
plexly anastamosing dikes, rootless pods, and
other unusual forms, commonly displaying
strong flow banding and compositional layenng.
Inelusions or dikes of unusual ultrabasic rocks
of alkaline affinity are found within the massive
igneous rocks and the breceias of the craters
Brent, Manicouagan, and Clearwater. The rela-
tions between the igneous rocks and the breccias
displaying shock metamorphism are very close.
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conteiny ly, but in a few cases, where
exy ¢z are fav Lle, (eg. Mani
Mistastin, and West Clearwater), the igneous
rocks can be seen to intrude and cross cut the
breeeia.

The iancaus rocks have been sampled during
detailed mapping of the craters and were
chemically analyzed by rapid methods in the
Geological Survey of Canada Jaboratories under
the direction of 8. Courville. Maximum per-
eentage errors for an individual analysis by
these methods are discussed by Eade ¢t al.
[1966] but in general do not exceed 275 of the
amount present for major elements, and 109
of the amount present for minor clements.

In comparing groups of analyses, a Student’s
t test, corrected for small sample size, has been
used where more than 5 analyses in each group
are available, and differences are termed siznifi-
cant if they would ocenr ramdomly less than
1¢5 of the tume. Where fewer than 5 analyses
are available, the standard deviation of the
lurger group is computed, and compositions are
termed significantly different if the difference
exceeds three times the standard deviation.
Where the average comjosition of country rocks
in a crater is referred to, the average has beerw
computed by measuring the areas underlain by
various formations on the geological map, ex-
tended where necessary by extrapolation, and




