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Origin of Igneous Rocks Associated with Shock ~Ietamorphism as 
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Chen lieD I nnIlIY~!I of igneous nnd country rod.~ (rom CanadiLlo crotcrs sLo .... that the 
igneous f'Ot'k.!l a rc: ronsbl.ontly ridl('T iu pfll45Simn. [U~L."'I(,. l"'\Um, IinJ fl' :i \'y fIJI'l!16, noo 
poorer in 80uium and IiIliruu thun thdr lI~"'QciUll:!cJ l:Ollllt~' rock-to G,·oci.t"'cniC3.1 t,:ll:incr. ell) ­
clll:nioOIl !A.J)1'g'-=st lhnt 2Q....E,O pt.'r Ctut o i the illTlt'Ous rOt' !.:" ttrt' ,·umr..o"('ti \.If mlttr.rb l DOt. 
found in th" cotmt ry rock"" ('ommon)y 3. pota. .. .:s,ic I):,,~I(: to uhr!lh:l!'ic rock , 5>1.:h WI tho:oc ex­
po:;cd in the crutA;-nf iJrl'nl. :\l lJuicou:!I!:AD, ami c.;1t ·!lrw:.&lH. Low;"'T:ui,· io.;nlliztltion oct'UnI lit. 
Urent. Th·sc t1ul."\ IUC nol t"ompaublt." With onjo!in oC tbe II..'llt:(JUS rud. !'! uy leiltlf r ~hock mt:!l­
mg. or iOIJ)!lI..-t-indur("(.) ,"01('30Il:;111, 11ic d!'lla SUI{t;t.-.!ft. explo:=i\'e I1lbline \'OiCaDblQ. lor \,he 
origin oC at Jf'Mt eorne oC tite rock.!, 

Igocoud tOC~. th!lt is, rocks cry.:::wllizf'fl from 
:l melt, coexi::t with shO<'k-rnett\morplto,~ 

roc.k.s in !\l I~Sl 13 of the 1 j known Can!u.Ji:\D 
craters (Figure 1) . The i~f-'(J1I5 rocks nl!1Y be 
di\'idHl into four tYl'e~, n:unl'ly (1) m~!'>-si\'e , 

(21 i~('()lls breed.'l, (3J fL~utlotachyJile. :lOd 

(4) (,~31e inclusion.'!'. 
)fn~h'e h;m'all'i r(Jck~ fomt ~her- t. lUln ,·(·in 

system,;, :lpparf'ntly (,"'I,!:tecO II('nc~llh a hrccci:t. 
cO\'er, Counlry rocks in cunl:l.cl with tlll:.:m arC' 
homfd~('fl. lc-ncouill 'brttcia."'. tomprj~('(1 oi 
counfry-rvrk fr:lc:m{'nt'i anel r:, rc ig-n{'(,olls ffflJt. 
meulS in Q matrix blOllhr to tile JIlI'L .... si \'e i~l"OlIS 
rock~, fann f1nw-1f ·xtllrt.~ '\'{"ill.( :\I)() INl.~~ 10 
alterNi !lfld UTcL'riatf'd country rocks. R:lrcly, 
they form fmnlJ sheets, or !!tf'eply·plunj:JIl~ 
pipelikc m.'l.'~ , ]1$lIdot.1chyhtc, f\ ~1.l.....sy or 
o.ph3.nitio m:ttrix charj:oo wi th rounded, :lbrtll"led 
frngyncnls of ('nuntrv rocks, ()('curs in com· 
plcxly anastnmO:,ing 'dlkcil, rootlCS3 pod~, 3ud 
other UnllSlI.1l fonn!, commonly di .. plnyinll 
strons,: Hmv b..'lnrling :mcl f'cllllpr'sil inn,,1 byl"nnc:, 
Inc:lu::inns or dikC$ of un1l5'u:tl uitr:J.b:1sic rocks 
or alkaline amnii\' a rc fouud "ilhlll the tu.1~i\{! 
igneous rorks 3~d the br('('cia5 of the emters 

Brent , M:\Dicoua~:ln , and Clr:lrw:.tter. The rein· 

tiol1s bctwC(!n the ijZ"nrous rocks !l.nd the breccias 
displ'\ying !hock mctCID1orphi."'m nre very close, 

1 Lunar Science Institute Contribution 37. 

Copyrilht ® 1911 hy tboo: Amc.rieaD Gc-oph,.ic..al Ucion. 

Conlillollly th('TC is grnd:ltion lrom onc 10 lhe 
otilt.'r , SUt!:!.!L'Sting tit:\( they fumlro \;rt unlly 
t Ofllt'llIllor:tneow:1r. IlUt in 3 ft.'w cn~, " 'Iu' reo 
e"JYI"'tJf('':; tIrC i:a \'OIlf':,IJle, (C .t: . ~hniC'oual::m. 
:\J ~t.~tin . and Wf"::L Clf":.lTw:u(' r), the icnrou.! 
nlf" k:! can be SE<.-n to intruflc :and ('f0l'i3 CUl the 
bn."('cl:t. 

The ie:nNllI! roch h:l\'c l«n !:Implrd ,Iurin!:' 
flcl:tilctl nl:lpplnJ! of lIte rr:lt('r',~ nnd Wf're 
chclllw:\II~' o.nruyz('(1 by rapl(l nwthods in tllfO 
Gt111I1t::i" :11 Surn"y o i C:!\~lf.b bhoralOri~ lInder 
the dirt ... ·,inn o( S, Cour"'IJ,.... )Inximmn pt'r­
(>f'nf!l1!:C ('rnlrs for !In mc!J\ ,dual nn~ily~i;:!! hy 
thr~ mrthod:! !lrc dI5rll~"d hy b'ode It 01. 
[I!lli'iJ IJllt in ~enemJ ,10 m.1 Utt'eti 2'1Y of thf" 
:UIIOllot rrCi"Cnt for lJUt Jf}r dl·tnt'nI~. nnd los;. 
of the arnnunl pr~nt for minllf c1t~m('n ts. 

In cornp:annJ.! J;::roup5 (If 3n :IJy~c:t. a :-:tUtlent· .. 
t I ~t. corrL"C tcd for small !:Imple size, h:ts been 
11:000 where morc than 5 3nal~ ~('.i in c~l(' 11 gmup 
nee .1\'nil:lble, nnd differc-n('e'I :I re tenned slZllifi­
f'not if they would OtCHr randomly 1('::;; th:m 
l ~'o of the lime. Whcct' few('r lhan 5 :1O:\ly~t.':!' 

are 3\'ai l:tble, the st:tnd:trd (h~\ i:ltion oi the 
brC:('r ~roup is campulro, and composItions are 
termc-<i silZni6c~ntly different if the dificrf'nC'e 
cX(,l"<'d.s three tirm's the !o.1:md3rd d('\'L'l1 ion. 
" 'bNe tlit' a\'eT3~C coml~;tion of eounlT)' rnc~ 
in :, cr:l1er is rr fe rred to, lhe :1.\'rrage h:l.S u('(T" 
('onlputed by nu·:.!""uring the :lreas underl:lIn by 
various fonn3tlons on the g('ologicnl m:lp, ex­
tended t.-llcre necessary by extmpoln.tion, Ilnd: 
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