
r 

I 

:, 

~ 
~ 

1 

~frCJ-r."EL R. DF.xcy. 
TABI.E 1. Cr:l.le~ Wilh Shock EfTeclls :uuJ )lelL Rocks 

Cruter 
DiAmeter 

CI:I~"ifiCA[iOI' hy J!t'61 iVI: Eroe-icJO Deptl) 

100 WtLbar 
meters Henbll ry 

Aouelloul 
Monter..t.flui 

1 km Barringer 

(Wolf 
C .... k) 

Tenoumer 
Kor.1s (f:olUir L .) Ifotlf'(ordt 

Xu. Qw:lx-c ' \\'. rb~'k L, t 
Drentt 5 km 

Bosumtwi 

10 em o..pDny f 

P ilot. L.' 

L. Wannpitci- L, ~rierl' t 
Lie Couture' 

E , Cle:t.rwntert 
Steen Ri"'ert Strangway 

Nicholson L. 
L. Dt:llen 
){och(."('hotmrt 
Lnppnjt, rvi 
(J ani:. ja.tvi) 
L. ~I bl!Uitin 
G.,.,.. Bluff 

20km MIln.50n t 

30 km Ries 

50km 

100 km 

Parenth,,",cs indic.'1fe cnUf!f'!II n t w/.i I 

.t al., 1969J fonn- fi · I I . ( , '" o:u r ('1:1 C ('PIl~lts "1' t l) f rn~ 
o llINer~ rl uck flud i~ di';trillU led bOlh in .. id~ 
an~1 outs lilc rhe cr:1I('( rim. Thr rc i.: .... t, .'. 
endpnc J I •• I1!1u.Jnt 
'FJ ~', lat I It.' c:la 'i:$Y m:l 'NCS ('homhs' or 

ad_f.'n) In the !!re:lt majori ty of Riel!: melt 
d,e~:I;tsbc werc 3crodynamiC':d ly sh:lpcd anrf 
ell C( (ore dcpOlS ition in th ' 
(}flirz, 1905J. c OJCC [~ blanket 

Alixcd breeci;.,i in whi('h gl:u:..:es :1 ro ' 
ated ," h' k ,- :'l~::OCI 
, h " ,It ~,Ior 'rd fragillents nrc 3.'~n dew'loper) 
;~. t e IIlt('T1o r of cra.ters :lmollg tile rCl('k.s under
,}tng the crater floor , and so arc onh' eXJl<l;:ed 
~J mo~e deeply eroJed Cmlf'rs, :'11C"it" :IS' \\·:~t 

en r\\ :lter Lttkc [von Eflf;clhardt and D ence, 

L. St. Martin t 
W. CIl'nrwlloter 

l\Innicoll.!lg.u.l 

C:lflSWeU 
Siljtln 
Charlevoix 

Sudbury Vredcfort. 

J!'71I, In fht'_..:e breccias the fresh or rrcrys
t :1Jhz~1 2'la:~rs ~ho\\' intriC':lte intru ... j' -e rcL,
~lOf,ISlll~)S \\ llh t h(' enclosil1l! fr:urmcnt!l l rO{'k; 
HI~JI!'::~ 1It1! that I h(' 011<'·("5 (.)f melt ",err incor~ 
r:1 ('I I mfo the /.N'c('t;t while still hot 3nd mobile, 
Tn some ("'Ises br. . ( be . ~ CCla r:l~meJlts arc ent rained 
~ 't\\'('en b~er8 of gl:tss to Eh'c n lund/'ll fabric. 
~uch b reccJ:l-1. h:l\,c al::o bcCIl c:\Urd ':'1JC\'it~,' 

Ink fl l~ term 1;1 more prop('rlr !lpplied anI" to 
r;x.~s, Ike t he Hies materi:", in which· the 
I!; n ... ~,\ nt!l·';~S .'lre of the }-bdcn t\'pe In cm
fcrs of ~f~ a l/ t? in1ermedi::tte size (up t ~ IO km') , 
the rel:ltIonsll1ps of brecei:1S t\'ithin the ('rater 
nms nrc gel1ernJJy complicated by slumping, 

'; SubllOrizontai ~heet$ oj igneoU3 rock. In 
,; craters the melt occllr.; prc',lfmlin:m iy :1S 
-'t' !hcels of i:!IICULIS rQ('k. T he shcet:! nrc 
.~rlbuted nithin the cr:ttcrs 35 30 nnnuiu; 

• !"I>I1nd onc or morc I'cukz (J i tlie C'clltral lIrlift, 
.~ 5l>('n ::It the We:::1 Cle:t rwntc r L Ike :lIHI ~I:t ni 

v'J.1gln occn rrcnCC3. ~bpral,lc '-~ riations in the 
-::t!<'OU3 rork5 in both st ructures 3.rc m!l.illly 
~Cl'd on difi(:rcn('('s in gr~in ~ize and in the 
C\lDtent of inc 1m ions th!l t proiluf'c dUierence3 
in itlttccra of jointinr;-. 

."t "fest C1C!lrw!\ter L:tke. for c'\3mt,I<" the 
following 5uccC'S;;:iCln h!ls bc('n recn~izeJ 011 the 

. rrug of L'iI:lTltI.i [Dt"1iU . I ttti4; Bo-irlCk . l!IG!l): 
(,,) fractured !In(1 \H'akly shocked b!l3Cment 
(nei3Ee3 o\'erlain hy {b} up to -to mNers or 
miwt brct'cias wiT h !!b.::;:y fr~lgmen{S , oyerbin 
in turn, f! tll('r'l ily with sh:trp Cnnf:lt\, by (c) 1\ 

unit, 8\"Cr:u:in!! 30 m(,lcrs in I hil'kn~s, of fine~ 
fflined ignN)IH ruck with al,uJlllant ElI'lCked 
indusion;; (rh!J(> rtn t hft'('('U or DO:ltockl. The 
btter unil kt3 !1 well~cnlo[X'1 1 \'crtir:tl jOinTLDg 
rimil!lr to jointin!! dC'\'elfltl('l l in w('lllcd hrnim
brires, with which 11.c Ckl rw!lre r rorks h1\'e 
been comp3rctl [Krom'k olld Si,.rloir, I ~t;'1]. 

The fille-~r,tint '(1 rnf'l..-s Irr:ule upw:url into (Ii) !l 

ro3rser-t::r:.iu('t! , Ol!1-.,i\·C , wC'!Ikl~' jointc'd ph:l!c 
in whith inl'llI ~inIl3 :i re t:;f'Ilf' r:llly incon"piclIou! 
(quntz bti'c of }If,stock). 

Simib r " :ariatinns on :'l brJ:!.'r r !C'~ le h!l\'c been 
mapped :1t )hnic'/1I1:I !:' ln f.' furt mll1h "lid ( 'urn'f:. 
1009]. wherr·, nonrlhrlf"'O! , p:liC'Olf\;I:!nrt ic me:t5~ 
uremenlS ~how that tin" il!n C'(H l3 rork .. hl'h:l.\'('fl 
IS tl !int::lc cnolin~ 111l it :tifr f 'h"i r fnrm:lfiOIl in 
the Tri;l~si" [nol}' rt.4lJn, Imi; : l .nrtJchrlfc and 
Ourrir, IfiGil The prf""'f'r \'f'fi itrIlCIIU;; sf'r lion nt 
West Clcarw!lt('f is:1s mllt'h n~ J10 mct('r~ fhick: 
at ~bni cl)lIIl !!' n il i ... t",i~ !l:;: thirk .. \ t hoth 
Ct:Hers :111 ~llm:'lIrd 51) nll'Il'r~ or more of SCC~ 
lion ha~ l){'('n rr'monvl ll\' rfo:;:ion. Iht' mi!'5in~ 
m.'lt{'riaI prohahly Orifl!! 1'lInil.1T to tht" finf'
J[r.lil1{·~ I . w· .. icllJ.tr. inc1l1"j(lII-r i('h jc:nr(I1I': rocks 
~on'rPd h,' 4l rilhn!! lw·low ~dim('nt :1 n' fill in 
E.,~t Clf'!lrw!ltrr L.,ke [Dnffc rt nl., Ifln.=)] , 

The filII i:ltC'f:ll ext I'll t of Ihr i!:!lt'Olls rock 
shoot:; can only he :;lInni~('t 1 from thl? prc.;;{"n-ed 
f{'('o rc! , A cnOlp:t ri;;on of the more completrly 
pt'('~n'C4 1 et .lters ~lI!:!!,('StS th:l t with in('f('3sint; 
crater size. the thick it::IlCOIl3 ::hccls :'I fe more 
extcmi"cly ! pre!ld o\'er the cr!ltc r noor !lncl in 
the br~e~t cr!ltcfS may e\'en on~rlnp the rim 
of the primary cr:lter [:ts defined in Dellce, 

_ . 
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1965 j. Thus at W,-;! Clo3rwoter (D""e<, 1~65J 
and L:lke St, ) r:..rtin fJ !cCabe artd Bannatyn t! , 
ID; O} C'ri3lers thc t"irk umcolls shens !Ire con
c(·n lCnh·d on the inll t r side or :l r i!,t; upli ft o( 
crystallille b3::C'menr rocks 20 km in lli:tmeT<:'r . 
At ) l:micouii; j n, on the other h~nrl . the r:ng 
st ructu re b:ls a di3mrter of al>fmt 4.; km :mtl i:! 
c')mploc-tely con~red by the 200-metcr-thick !h~t 
oi it;'flcous rock.:, They e-x1end r:ldially for :1 

furth er 5 to 10 km well into the peripheral 
tro'l!!h th.:!. t m::trks the d01\'n-droppeJ cr!lter r im . 
)h:~h'e i!!nf'hlL'i r(~ks h:\\'c not l)('en rt

('onlcd at thi.: Hi"s. whf're the r in!! uplift is 12 
km in Jinnlc'tl"r, hilt ~t ron l! m:l!!nc' ie nnom31ies 
within the cr;,':,t'J llinc ring [PoM and . I n?~"~ 

h e;~ter, l lJG!)] m1r iuci ic:lte ('oncentratjrm.:: oi 
rndt ('(.mp:1rahle to those 3t the C:tn:td i:tn en.
leTS. T he (-''t(llt.';U~ of c ry~t :t llille \,1'lIic'114r 

i!!ltcous rocks !It roL-infcn nml Amcrb1ch on 
the (,!lrt side or the er:\ter [ t'on Engelhardt et 
oJ" I%D1 are prohJ.hly outlying tongucs of lhe 
inferrc'" i~n ('OlI5. !:iheet. 

4, D·lt3 of melt on" brtcrifl in baumt"nt 
rach, TIle iOllrlh fn rm in whidl i=nrolli ro<'b 
:)("rur :It !hockcd stmcturN is tll~ oh"f' r\'c<! st 
)bnir(l ll~ t!nn in d('('p ~u llit~ th:H di!'=('rt the 
cratf'r rim, T hrn' ,:m:l 1I dikM of I! I~~'I; tlnrl b !'ec~ 

ci!l ('li t t he rr:..ctllroo oo"'('mf'nt roc'k.l!. TI~(' dlkM 
Il re ~mibr in cnmpocltion, lexturr. :\lul !I!:'e to 
the o"('rl~'in::r !=hC'Cts of i!!nroott..: rN"ks Ant i brcc
ci.IS tl.ntl orf' apP1Tentir derin'fl i rom tht'r.l :t! 

ff":l.ctllrc filli"e3 dunn2 the Llu'r l!1:1zr; nr c-ratrr 
innll!ltinn .. \ 1 the mOilt (I f.'Cpl~' crl)clcd ~nlr~ 
til 1'('': , <:urh 3!'l thf)~e Ii.<:teJ in tolumn 7 of T 3ble 
1. minor intm~ions or this t,\'t>C 3re the only 
m1niir:it!ltion:;: oi the more (''Xlr('n1r conrliiior\.i 
of ~t r:lin tinct trmper!ltnrC' til3t "'N t" :ltlrnrbnt 
nn thf'ir fonn3tion. Rrprc~"n t!1li \-e nccnrrrnr~ 

indl1df' ,he mcl t mrh ann hr('f'rj1 'J from C!mr
h' ,'ni:'( [Romint, 1 9fi~ ] 3nd C."tI'S\\"rll [Currit'. 
IfIfi!"1 rr:t tcrs !lnd Ihe enlll!ltit(' I!r:lOnrh~' rf' "ik~ 
M YrC'l l",fnrt [lI' iflrmje. IIJ:t';']. p.;:,-..tIllol:!"}~\' lil,," 
, 'ril :<;: fOllnd :'I t :I numhcr of th~ cr:th~r.: ar .. 
nnt cono: j.lrred 10 be tL form of the 1I\C"1t Tnch. 
hilt !lre inlCrprert"f1 :15 re_~ultin: irom fril"lion'U 
mf'ltin!!; of mohilizctl bn .. r tncn t rocks. p:trticu
brly tho~c in \'ol \'ed in the C'cntral upl ift. 

Tc:tTt'Tu:s 

The considerable te:dnrnl vnriety e,;hi liitaE 
by the i!!;neOllS rocks or sho('k-Dletnmorrho~t 

struetur('! is nttributlblc to two betors : (l 
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