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TABLE L. Craters with Shock Effects and Melt Rocks

P Classifieation by Relative Erosion Depth
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3. Sublorizontal sheets of igneous rock. In
e craters the melt occurs predominantly as
- sheets of igneous rock., The sheets are
apbuted within the craters as an annulus
,und one or more peaks of the central uplift,
s en at the West Clesrwater Lake and Muni-
-nagan occurrences. Mappable variations in the
ncous tocks in both structures are mainly
sed on differences in grain size and in the
wontent of inclusions that produce differences
in patterns of jointing.

At West Clearwater Lake, for example, the
following succession has been recognized on the

- ring of islands [Dence, 1964; Bostock, 1960]:

{a) fractured and weakly shocked basement
eiszes overlain by (b) up to 40 meters of
mixed breecias with glassy fragments, overlain
in turn, generally with sharp contact, by (¢) a
wnit, averaging 30 meters in thickness, of fine-
grained igneons rock with abundant ehocked
inelusions (eoherent breceia of Bostock). The
latter unit has a well-developed vertieal jointing
smilar to jointing developed in welded ignim-
brites, with which the Clearwater rocks have
been compared [Kranck and Sinclair, 193],
The fine-grained rocks grade upward into (d) a
coarser-grained, massive, weakly jointed phase
in which inelnsions are generally inconspicuous
(quartz latite of Bastock).

Similar variations on a larger seale have been
mapped at Maniconagan [ Murtauih and Currie,
1969]. where, nonetheless, paleomagnetic meas-
urements show that the izneons rocks behaved
88 a single cooling unit after their formation in
the Triassic [Robertson, 1967; Larochelle and
Currie, 1967]. The preserved igneous seetion at
West Clearwater is as much as 130 meters thick:
at Municouagan it is twice as thick. At both
craters an ?“lﬂlin(‘d 50 meters or more nf sec-
tion has been removed hy erosion, the missing

bly being similar to the fine-
grained, icular, inclusion-rich i = rocks
recovered by drilling below sedimentary fill in
East Clearwater Lake [Dence ¢t al., 1965].

The full lateral extent of the igneous rock
sheets can only be surmised from the preserved
tecord. A eomparison of the more completely

‘preserved eraters sugeests that with inereasing

crater size, the thick ignenus sheets are more
extensively spread over the crater floor and in
the largest craters may even overlap the rim
of the primary crater [as defined in Dence,

1968]. Thus at West Clearwater [Dence, 1965]
and Lake St, Martin [McCabe and Bannatyne,
19707 craters the thick igneous sheets are con-
centrated on the inner side of a rirg upliit of
erystalline basement rocks 20 km in diameter.
At Manicouagan, on the other hand, the ring |
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structure has a diameter of about 45 km and is
completely covered by the 200-meter-thick sheet
of igneous rocks. They extend radially for a
further 5 to 10 km well into the peripheral |
trongh that marks the down-dropped crater rim.
Massive igneous rocks have not been re-
corded at the Ries, where the ring uplift iz 12
km in diameter, but strong magnetic anomalies
within the erystalline ring [Pokl and Angen- ’
heister, 19691 may indicate concentrations of
melt comparable to those at the Cunadian era- é
ters. The exposures of ervstalline vesicular |
igneous rocks at Polsingen and Amerbach on |
the east side of the crater [ron Engelhardt et |
al., 1969] are probahbly outlying tongues of the
inferred igneous sheet. ‘
4. Dikes of melt and breccia in basement |
rocks. The fourth form in which izneons rocks
aceur at shocked structures is also observed at
Municouagan in deep gullies that diszect the
crater rim. There small dikes of glass and bree-
cia eut the fractured basement rocks. The dikes
are similar in eomposition, texture. and age to
the overlying sheets of izneons rocks and bree-
cias and are apparently derived from them as
fracture fillings during the later stazes of erater
formation. At the most deeply ernded s rie-
tures, such as those listed in eolumn 7 of Table
1. minor intrusions of this type are the only

manifestations of the more extreme conditions |
of strain and temperature that were attendant (
on their formation. Representative oceurrences .
inelnde the melt rocks and breeeias from Char- {\

levaix [Rondot, 1963] and Carswell [Currie.
1060] eraters and the enstatite granophyre dikes
at Vredefort [Willemse, 10371, Pseudotachylite
veins found at a number of these craters arm
not considered to be a form of the melt rocks
but are interpreted as resulting from frietional
melting of mobilized basement rocks, partieu-
larly those involved in the central uplift.

TEXTURES

The considerable textural variety exhilitec
by the igneous rocks of shock-metamorphoses
structures is attributable to two factors: (1
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