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OriGiN OF LGNEOUS Rocks
(3) significant amounts of igneous rocks are

salcalations suggest 20-80% addition of picritic
Jkali basalt. Willemse [1935] concluded that  present in the form of dikes, some hundreds of
yards long, and tens of vards deep.

qorite had been added to Vredefory psendo-
wehylite.

A picritie alkali basalt is exposed at Mani-
ouagan in the form of brecciated plugs and
anall lensoid sheets intruding and ineluding

Tmpact melting should produce a magma
identical in chemistry to the country rocks,
except for differential volatilization [Taylor,
1966, which would be emplaced mainly at the
evitic breccius. The basaltie matrix (Table 5)  top of the fallback breeeia [Roberts, 1965]. In
blocks of an unusual ultru-  large craters, differential volatilization should
Jead to depletion of volatile clements such as
Rb, P, and K. None of these clements are de-
pleted in any of the reported igneous rocks
swarms. These inclusions appear to be xeno- except those from Mistastin Lake, and K is
fiths of an early erystullizing fraction of the enricied in most. After consolidation of an
ylkaline basalt [€ urrie, 1970c]. impact melt, alteration and metasomatism may

Roughly %05, of the igneous rocks at Mani- take place by circulation of ground water
conagan consist of two sheets

of granular to through the breceia zone [AMilton, 1970). Even

trachytoid brownish rocks, differing in grain  assuming that the slight obeerved alteration is
sze and mineralogy of pyroxene. The uniformity  sufficient to alter the eomposition, experimental
of chemical compasition (Table 5) is very data [ Ermanovics et al., 1967 Burnham, 1967]
striking. High K.O content classifies the rocks show that near surfance hydrothermal altera-
a5 doreite, not andesite [Nockolds, 1954], and  tion, which consists mainly of leaching of alka-
the alkuline character of the rock i shown also  lies and enrichment in silica with inerease in
by the MacDonald and Katsura [1964] classifi- Na/K ratio. does not cause the observed in-
eation. When correeted for deuteric oxidation,  erease in K, Mg, and heavy metals. The only
most analyses show pormative olivine. Com- near-surface metasomatic process leading to
parison of this rock with the averaze Precam- similar chemieal changes is fenitization, which is
brian rock (Table 5) chows statistieally signi= invariably connected with alkaline magmatism.
fieant differences for 9 of the 14 amalyzed Impact melting does not exphun ¢ither the
elements. An addition of 167% of picritic alkali  variety of igncous rocks found in some craters
basalt would bring the average country Tock (earbonatite, monchiquite, truchyte at Brent;
info coincidence with the average igneous. meimechite, basalt, doreite at AMunicouagan) or
the homogeneity of other igneous units over
Jarge areas. Can impact form bomogeneous melt

The close association of igneous and shock-  over square mile areas, yet leave pools of aber-
metamorphosed rtocks sugzests three possible  rant composition?
origins for the igneous roeks: (1) erystallization The location of igneous rocks in well-pre-
from impact melted country roeks, (2) erystal- served eraters suggests that the rocks all lie at
lization from endogenic mazma whose emplace-  the base of the crater, a position quite com-
ment is mechameally or thermally controlled by patible with intrusion of igneous rocks into the
an impact strueture, of (3) erystallization from base of a structurally weakened zone. Impact
an endogenie melt with whose emplacement is  creates Jong-lived disturbances in pressure and
associated shock metamorphic phenomena. Yach  temperature owing 10 crater excavation and in-
hypothesis  implies specifie - geochemieal and  sulation by the breccin blanket, but ealeula-
physical consequenees. Tn addition to the data tions suggest that magma generation by this
summarized in Table 1, we may note physical mechanism would take millions of years, whereas
factors common to all, or most of, the occur- ficld evidence and otopic age dating suggest
rences: (1) the igneous rocks oceur at the base almost identical ages for the igneons rocks and
of th> crater (of Drent, Sudbury, Lake St. breeeia bianket in Canadi craters. Mechanical
Martin); (2) massive igneous rocks are gen-  stresses associated with an impact could tap
erally fresh and ur ltered, and the ig preexisting magma by eracking the cover rocks,
breceias are moderately to severely altered; or could create magma by sudden release of

carties pumerous
tasic Tock consisting of enstatite, phlogopite,
and minor olivine and diopsule. The chemstry
s reminscent of some alkaline ultrabasic dike

DISCUSSION




