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‘The chemical composition shown by the two
analyses quoted is one little in accordance with
all that petrographers are acensomed to regard e
as m:np._ml for igncous rocks, -« The lava-rock i
of Jinisjirvi has the composition of an argil
laceous sediment [Eskola, 1921, p. 8] -

!;s'r.ol:'s thoughtful study of the geological
curiosity at Jinisjirvi (Yinisyirvi) and of the
pmblc.m of accounting for the igneous rocks
there is representative of carly invest izations of
llmct?ms that later became known as ‘erypto-
voh_:nmc' [Bucher, 1936] or ‘cryptoexplosion’
[Dietz, 1059]. P
.Jﬂ."l!jﬁﬂ'i it<elf, north of Lake Ladoga, is now
within the USIp and has not been the ’mhjcct
of recent study. However, despite its absence

current lists of possible impact sites [Short
and Bunch, 1968; Frecberg, 1969; Zotkin and
Tn'.etfau., 1970], there can be little doubt that
ﬁms;fmn belongs to the sclect group of strye-
tures. in which igneous rocks are found in char-
acteristic iation with shock-met phosed
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rocks. Sueh an association has been recognized

]n,'qn" [Lchh:nu:. 19707, Dellen [Svensson
]:'M:'IJ and .\l'xen. [Svensson, 1960, Szan/an.
0 60], f". f’f which Eskola compared elosel,
with Jinisjirvi on Structural and te_'mmz
grounds. However, thers are distinet chemical
d.zﬁercuc&-s between the igneous roeks at the four
sxvu"t. As Eskola Tecoznized, to aecount for these
dtf_Tcu-nccs. any voleanie theory of origin re-
@ures the massive assimilation of lﬂjatent
:;m?r‘,rt.lr‘ksm(l’.mcambﬁ:m miea schists in the
".”;"t:l- amsjarvi) by ang postulated primary
In.lhe last decade hypervelocity impact of
;nﬂmlc bodies has been established as npt'iablc
,\'povht“sm for the origin of structures such as
those discussed by Eskola, and of the ;gneous
ro.cks fyhey contain [French, 1968a). The g
plicability of hypervelucity impact .thmrv ::
the problem of imerprctiné such large .au;'ient
craters has been conciusively demumtl;n!ed by
the npa!ysis of Quaternary eraters nz.wl.ﬁch the
100 of meteorites with shocked and

at the Scandinavian localities of Lakes Lap- .
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aelted rocks is well doc ted [Sp ,  changes with size and with the character of the
1033: Nininger, 1954; Shoemaker, 1900]. On  country rock. In the case of craters formed in
e other hand in ancient, shack-metamorphosed  predominantly crystalline silieate rocks, as are
craters the presence of igneous rocks, in some most of the craters in Tuble 1, those smuller
cases in large quantities, has led some to con-  than about 5 km have a simple bowl form, as
tinue to advoeate & voleanic orimn and to deny  exemplified by the Barringer and Brent eraters.
the value of shock metamorphism as a speeific  Larger craters are complex, having a central
eriterion of matural hypervelocity impaet. In  uplift that becomes more prominent with in-
particular those holding the voleanic viewpoint  creazed crater size, and the largest eraters (>25
have arzued that certain geochemieal data indi-  km) have a distinet ring structure, with or with-
cate an internal origin for the igneous rocks at  out a prominent central peak [Dence, 1065,
several shock-metamorphozed structures [Currie  1968].
and Shafiquilah, 1967, 10638; Bostock, 1969].
QOthers have suggested combinations of impact Forxt axp Drstrisuriox of MeLt Rocks
and voleanism. However, with the exception of Variations in crater structure, as outlined
the compound structure at Sudbury [French, above, are accompanied by varationz in the
19685] the eonsistency of the relationships ob-  distribution of melt rocks, which can be illus-
served at various craters over a wide range of  trated by reference to the better known eraters
sizes indicates that a single process haz pro- in Tuble 1. Melt rocks oceur in four main forms
duced both craters and their associated igneous  at the different eraters: (1) as isolated glassy
rocks. Debate therefore has focussed on the ‘bomhs (Table 1, column 1}; (2) as glassy or
requirement that the impaect hypothesis ac-  recrystallized masses in mixed breecias (Table 1,
eount for the forms and disposition of melt columns 2-6): (3) as thick cheets of izncons
rocks in shock-metamorphosed structures: their  rock (Table 1, columns 4-6) ; (4) as minor dikes
textures; their composition, which, althongh  and irregular intrusions into the basement of
generally similar to adjacent conntry rocks, the erater (Table 1. eolumns 6 and 7).
shows significant differences in detail; and their 1. Glassy bombs. TIsolated glassy bombs or
apparent volume relative to crater dimensions.  impactite slags [Spencer, 1933; Nininger, 1054]
form part of the unconsolidated ejecta found
in and around the larger meteorite eraters of
Recent age. Individual bombs may be 20 em or
more across, are generally hizhly vesienlar, and
commonly show contamination with meteoritie
materials [Tawlor and Kolbe, 1965; Brett,
10677, as well as inclusions of shocked country

OCCURRENCES

On the basis of strueture and the presence of
shock metamorphism, some sixty terrestrial lo-
calities are now included in the prime list of
hypervelocity impact sites. Almost forty of these
are known to contain glasses or igneous rocks,
and in all cases these structures are emplaced  rocks.
in predominantly quartzo-feldspathic country 2. Glassy or recrystallized masses in mired
rocks (platonic or sedimentary). The apparent  breceias. The nnconsolidated deposits and their
lack of melted materials at the remaining sites  associated meteorite fragments are stripped off
can he attributed in some instances to depth of by even slight erosion. In the somewhat more
erosion or lack of detailed investigation. In  deeply eroded craters (Table 1, column 2) meit
many eases, however, the absence of melt prob-  materials are preserved on the crater rim in
ably arises from the earbonate-rich character of  patches of more or less consolidated rock. in
the country rocks. At Ligh shock pressures such  which the melt oceurs as glassy or aphanitie
rocks may be expected to dissociate with evo- masses associated with shock-metamorphosed
Intion of CO. instead of producing significant rock and mineral fragments to form mixed
quantities of melt. breccias.

The craters that have associated melts are Breceia associations of this type are prob-
listed in Table 1, arranged aceording to size ably the most distinctive lithologic unit in
and relative depth of erosion. Depth of ero- shock-metamorphosed struetures and have gen-
sion generally increases with inereasing age. It erally been called ‘suevite.’ Suevite at the type
has been shown that crater structure also location of the Ries crater [von Engelhardt
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