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TABLE 1. Craters with Shock Effects and Melt Rocks
.cmt" Classifieation by Relative Erosion Depth
Diameter 1 2 3
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I~ Siljan
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Parentheses indicate ¢
I S cate craters at which shock 1 identi
Melt rocks known mainly or only fr:l:)f);ln:i‘:rxll‘cﬂ‘:'\':“ve itk

M ck: i
1 Melt rocks known mainly or only from diamond drilling.

et al, 1969] forms surficial deposits up to tens
of meters thick and is distributed both inside
anfl outside the crater rim. There is :1hundA'l "
'e\'ldvnc:,\ t_lm the glissy masses ('lmmhs'lIm
Fl:uhjn) in the great majority of Ries m(;:
deposnts were aemrl_vnamicnlli’ shape«il afxd
chlllc«l before deposition in the ejecta blank
[Hérz, 1965]. oot blanket

Z\Im?d breccins in which glasses are associ
‘ated w.nh s.horkcd fragments are also dcv.ei(; m;
in the interior of craters among the rocks um?
!ymg the crater floor, and so are only E‘(pnfe:
in more deeply eroded craters, such né \\:c-t
Clearwater Lake [von Engelhardt and Denc;z,

I."T}l]. In these breccias the fresh or recrys-
tfllhzm.l glasses show intricate intrusive rela-
_luor_\shxps with the enclosing fragmental rocks
m(lw::funz that the masses of melt were inturp;-'
rated into the breecia while still hot and mobile.
[I)n some cases breccia fragments are entrained
qretvu'«:en l:l_\_’ers of glass to give a banded fabric.
Such breccias have also been called ‘suevites!
but the_term is more properly nppliod. only ;o
rocks like the Ries material, in which the
glassy masses are of the Fladen type fn era-
ters of small to intermediate size (u}) t(; 10 km)
t_he relationships of breccias within the cratel:
nims are generally complicated by slumping.

Inzpact’ MELTS 5355

3. Subhorizontal sheets of igneous rock. In
e craters the melt occurs pretdominantly as
. cheets of izncous rock. The sheets are
ributed within the craters as an annulus
ound one Or MOre peaks of the central uplift,
L« seen at the West Clearwater Lake and Muni-
_gan OcCUrrences. Mappable variations in the
;:nco-us rocks in both structures are mainly
igsed on differences in grain size and in the
content of inclusions that produce differences
in patterns of jointing.

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

- ring of islands [Dence, 1964; Bostock, 1969]:

() fractured and weakly shocked basement
gneisses overlain by (b) up to 40 meters of
mixed breecias with glassy fragments, overliin
in turn, generally with sharp eontact, by (¢) &
qwnit, averaging 30 meters in thickness, of fine-
erained igneons rock with atundant ehocked
inclusions (eoherent breccia of Bostock). The
latter unit has a well-developed vertical jointing
amilar to jointing developed in welded ignim-
brites, with which the Clearwater rocks have
been compared [Kranck and Sinelair, 1963].
The fine-grained rocks grade upward into (d) a
eoarser-grained, massive. weakly jointed phase
in which inelnsions are generally inconspicuous
(quartz latite of Bostock).

Similar variations on a larger seale have been
mapped at Maniconagan [ Murtaugh and Currie,
1069], where, nonetheless. paleomaznetic meas-
urements show that the izneous rocks behaved
a5 2 single cooling unit after their formation in
the Triassic [Robertson, 1967; Larachelle and
Currie, 1967]. The preserved igneous seetion at
West Clearwater is as much as 130 meters thick:
at Municonagan it is twice as thick. At both
craters an estimated 30 meters or more of sec-
tion has been removed by erosion, the missing
material probably being similar to the fine-
grained, vesicular, inclusion-rich igneons rocks
recovered by drilling below sedimentary fill in
Fast Clearwater Lake [Dence ¢t al., 1065].

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

‘preserved craters sngeests that with increasing

crater size, the thick igneous 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 [MeCabe and Bannatyne,
1970] craters the thick igneous sheets are con-
centrated on the inner side of a ring upliit of
erystalline basement rocks 20 km in diameter.
At Manicouagan, on the other hand, the ring
structure has a diameter of about 45 km and is
eompletely covered by the 200-meter-thick sheet
of igneous rocks. They extend radially for a
further 3 to 10 km well into the peripheral
trough that marks the down-droppesd erater rim.

AMassive igneous rocks have not heen re-
corded at the Rics, where the ring uplift is 12
km in diameter, but strong magnetic anomalies
within the erystalline ring [Pohl and Amngen-
heister, 10607 may indicate concentrations of
melt comparable to those at the Canadian era-
ters. The exposures of erystalline vesicular
iencous rocks at Polsingen and Amerbach on
the east side of the crater [von Engelhardt et
ol, 1969] are probably outlying tongues of the
inferred igneous sheet.

4. Dikes of melt and breccia in basement
rocls. The fourth form in which igneous rocks
sceur at shocked structures is also ohserved at
Maniconazan in deep gullies that dissect the
erater rim. There small dikes of glass and brec-
cia cut the fractured basement rocks. The dikes
are similar in composition, texture. and age to
the overlying sheets of izneous rocks and bree-
cias and are apparently derived from them as
fracture fillings during the later stages of crater
formation. At the most deeply eroded strue-
tures. such as those listed in column 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 occurrences

inelnde the melt rocks and breeeias from Char-

levoix [Rondot, 1968] and Carswell [Currie.

1060] eraters and the enstatite granophyre dikes

at Vredofort [Willemse, 10371, Pseudotachylite

veins found at a number of these craters arn
not considered to be a form of the melt rocks
but are interpreted as resulting from f{rietionat
melting of mobilized basement rocks, particu-

Jarly those involved in the central uplift.

TEXTURES

The considerable textural variety exhibited
by the igneous rocks of shock-metamorphosee

structures is attributable to two factors: (1




