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Quaternttry sites [Spencer, IfJ.33 ; Taylor, 1 ~16i] 
and hive been clearly related to the n;:~orJatcd 
meteorites. Among tlH! older cral('c,;, d lSlitlct 
nickel enrichment La; bc-cn reported for l l lp. 

mcJt rocks at E:Ft C1c;tn\'~He r Lake [Cu,.ne 
alul SJwfiqullaJ(, H.I'J~J [Iud from Lapp:.j:i nJ 
[Lehtillen, 1070] tltlU Strangway.:; [Brett et ai., 
10iOJ. :\t Cle:tn\:ucr Lake tIle 3n:.1ly~('.s of the 
adjoin irlg :lud UPP!lfcntlr COntcmpor:lneou.i C3~t 
and "'CSt cratef'; .show br~c dilIcrc:nccs in the 
nickd content of tl lci r rc~pl'cth'e melt CI)('k.". 
Th is effect m:ly rcflt'f"r dIlTl·rc:nt len'/..:; of E;.m. 
pIing. A.t Eist Cle3""!itcr Lake Cr-.. llCf, uriJlmt: 
sampled the upper le\'cls oj the rud t rock where 
meteoriric cOntamill :UilJ!l could be C\pct."tro to 
be tOl1Ccntr:llcu. At the \\'~l cr:Hcr the cqui\'. 
alent le\'c13 IHl\'C becn rCIIIO\'CU by erusion, 
and the rcm3inder ct)nt!1ins no ap p.1 rcnt ('on-

. Centr:Hlun of nickel, 

aging dl.a rge numb"r of frpS'1! s!tJnplcs or <'01,1". 

roch f;i \ 'e~ l <" lqICi.srngly s:nisfuclo ry rCsIJ:l' 
/C':t.st fllr br!Z'(' 1'(:ller.." For cx~ruplc, tllr ,. 
:ldJoinilig CJI."Jrw:.tfC'r L'lke tr;llers nrc lfOd .. 
bill D)' the ~rlle f;IlCi. ... i complex. Howevcr, L: 
rOL'ks :lppcjr to be ml')n~ :lbunrbnt untler II, 
\n.:~t crate r than ullde r the east, :lnd this ~ 
rcO,'Cred not emi)' in tile .!l \ t ragc compasilJo~. 
0; the COlllllry rocks hut aLso i.n the coml)(',;, 
tioll.:f 0; uU: jgne<Jus rocks in the rCS'pc<:th. 
cr:n(·r.s (Fl~urc 1& and I e) , 

On the othr'r hand . at Brent the distinr: 
rJilielY'nces Uelween toP mel,n composition lIi 
the gn l·t ... ... ic Count ry r(){:ks ::lIId of the fll'!he~ 
P:lrt. of tlte In' '/[ ·zonc rOf·kg (nc, Fi~res Ie 
:t nrf ~(") m!ty ":1\'c a mulT iple expla nation. L'hrn, 
m:dic :l:lnij ll c t.lik"d: of Cuubri1n :ll!e CIIL the 
1'n.'r" trnhn'In gflt..'I~_"C" in tilt! "Icluity oC the 
(' r:lf (l r :md Of'('ll r :IS lIH'lu.!i'ln; in the bretcUs 
:lJld the m(·l l ruc~, The d,k,· .. :lre at Ie.,st 
100 O1 .y . old,'r til:ln tlie ('r3rt' r [llartung et aI., 
In;"l] awl arc only II t<.'idt' llI /\· 1I1\'oh-ed in the 

(' r:jfNlJJ ~ pr'.1C( ....... , Tile alla'y~ oi Currie and 
Sha,fiqlth'ah [I!ltiiJ inti.ll':lle lfl3t lip to 5% 
:tfniiitc molY be locnrp(lr.l lcd UlIO Ihe melt, the 
T,:nP°rllOn h('in!! Ct)IIIC1J/J('d hy the d.1t3 for 
'f,U;. CtlO, Cr, :lIH! \ . In p3rru'lIl:i r . all of "'h ich 
3re mUt'h more alllllld.lOt III the !ilni,ite tha ll in 

2. Sdcctit'e md tilll), E\'cn aft e r corrt'C ti fJ n 
for mett'Oritic COIll3rnm.lli" n tJ,e a\'c r~!{e com. 
POSition of gl~s.:; from thc JIcnbury Cf31 cr3 
shows dist inctly ll.'!:i norm:ui\'c qua r tz: th:m ..10 
the sub!;,f(')'w!tck('s f'jcct{'d imrn Il le lU:lin Cra ll: r. 
Compl tQn and TO!J!',r [l!:Uj!JJ 11:1\'1.' otif'rcd two 

J>al~i l,fe ::KIlulions: ( I ) th:ll the Lins r<::wli.s frmu 
prcferC'nli:il mcftim; oj tbe chlorite-<I:IY nl1lrix 
of Ihe p:Hental uwks, or (~J Ih!'l t thr Sf)(;cific 
P':U('D[ rock Was nrl!t' r ill m:nri.x minCr.1ls ,h.1 n 
" 'ere :lny of the suh~r('rw:lckc ~; tmpl('S 3113 Iyzc't i. 
The first su!:'eC'.:ilion n'CCI \'~ .5llppon from I he 
sturly of fre.~h f:1 t'S 1!1:J ~('s ("1") flt' Tl of T.lhlc 
2), " 'hich 3re found If) eont:lIn n mur h his:ht' r 
proportion of indusioll3 of silica ph:I.~CS, :..I I 

ytlrinw st:t!!f'if of shuck met:InHlrphi"m . th:m of 
other mincr.1ls [ l'(m E IlgcJhnrdt , E"j ; , 1~~1]. 
10 such c:tscs iln:t!\'!!\':S millie nn eb".:cs from 
which int hl$ions h:l~'('. 3.;: fil r M p(l.:~;b l t'. hi-en 
rcalO\'("(j will tenJ to IX' hj:l~('(l in tile jlin'(, liQn 
of JOwer con tent of s illc.1 titan the parent m3. 
terL'l1. This eITcrt is unhkf'ly to be .lpp:lrrnt in 
br~cr, more ~JHwly cl)oll."" JcrlC'OI1~ m:t,,,.:!c ... in 
wh icb most ill('II I.~ilJns \\ill h:l\c bcl:u 3siirn i. 
bled. 

3. Comp{)~jtioll 0/ laruet rocks actl.wlly 
melted. Thr dimClIlt tl~k of rf('(ermining t he 
composition of the t.:lCcllI:..z1 rocks is. of cnur~c, 
CODlmon to 3. 11 cr:l ler.s :mJ is r,urIy :unenable 
to djceet sollition, The d:II:1 lor Clc:l rw:Hcr L:tke 
and :\I:tnl("otl:lgnn SUg'!;est that. Where 3. prccj .:e 
reconstruClion of rock dist ributions prior to 
cratcring is not possible, the method of aver. 

the .l!nf'i ... scs. II rn"c\{'r ~llCh ,'1 mi'XlUrc of gneiss 
:tnd :dnullc Je:n',,,.1 clt·tlOCI Xl enrirnmcnt and 
,l I"li!!Jlt Fl' enrichnH .. m 111 tb" melt rocks, sug. 
,t:('''' l illl: rh:lt the nl('1L rock.., II:tvc Hlsa IJeell con. 
r:lIllill:Ucd b\· I1lc[cortlic m~ltt' rhl. 

The ~roIJ T; of Hr(ln l :1n:tl~ ~f~ :11,," pro\-idl'5 
d:l[.l on r.owsh cu rll'hml'lI t (F!(!U re l c). The 
T(·pi:.tCClnCnt of X '1 hy l\ i:i ('\'idcOl, not only 
in Ihe finc·~!c:1iJlI"\l P,lCl.i of fhe melr zone (BF) 
::Inri in the 11!1IC'f)U.s CrllllPOllcnu ot' Ihe orecria.; 
(B!),5Z ). but af..;o in inclll:"ions in "'hieb .shncked 
pl':-thirll' fdtbp1r. reraut riwi r nn!!IIl.11 If'xture. 
Tht' ''''tllr('<3: "h,,,,· ' h~" the PftfllS"lr ('harnctt'r 
of the rocks rcsllh'll:t r!!'rh- from fl'pl:1cemeot of 
plagioclase oJ pOf:tS'h fdcispar [ l!urlUIUJ et aI., 
.19711, lh rough Ihe aClion ot ~ohJllOns heated 
by tile residual IIc!H in rhe crafer. The effect 
m:ly be cnmp!H('d WHit liyJrothem131 :tllcnllion 
of rhyolit ic gl~I S:lCS u('scnbcd by Fenner (ID3G]. 
The nHitler puta .. h cnrichmrllt of apparently 
fresh igneous rocks :I.t olher Cr:ltcrs is of a 
simlinr chAracter. At:'nin, The rcJnti"e cnrich. 
went in Dlngnesium shou"n by many of the same 

hIP,'CT ' ~[ELTS the r .. t ""in~ dis. 
' melt zone [Dena. 1%3], b ' '\t W .. t 

rocks is comp,rable to m'~O""lUm en· per>«! in tbe upper , n" xed r~'C1";.~ter pro. .""ou., "tz norrmti"e rocks of the Ben Clc""" tcr ,nu ~I'nlcou,.an l nc ~ , 
,hmenl m qu.J - 't"dbv lla.<:/am [1!ilj ] . T he " f lhe nldled r(\r.ks ~l t"J.ch cmt(;f . i:i complt'~ "f>:<:cn J~ , k~ m portion 0 h r the 
\'.\ , '". tl·(10 dj!t~ r:lIll ot Tbe t, U!.. r roc':; co. • . 1;: bhorizl.otnl ShCCT5 I at CO\'{' \~ ~r \:lei 'k r 10'leu occurs 10 the ~u I . k The volume ' cio'ely to tl".l of tloe Il.e. rOt: 'S " crater noor oround the cent ro P' " , 1 
,,1'5 • on Ib,bm ,\t ri!,ulcs the trend to of mcll '0 di, ,,i!'ulcd at ~I!l nico","on 15," .CU' 

" F,"'trC ~ ~ of ",ntcr",,"uralCd m'gm, under L,teu "Uowinl' ior ero.ion. lO I", 4(XHm " I 
""t,U"."o "r! re'sure of oX),l'eo. as would It ',ppears lhal a ~re3le r pro

P
","on;, : '~ "i1''"~\~c'~~.lill~ m'"I11~ "'ere ill rOIl"',C l w.~h , . er \' is ",,,,,nd .. 1 35 he, t:an '" 

,,'rur I "hcre, Simibr con<iilions dunn; 1 e :::~c~/~heg'rC_lI lti;'~ melt r.m,in.) hnin~ ~:I: 
,he .'mo.p of Ihe Hi<'S rorks WI're su".e;'e<i , noor in lhe br~" c,"le" t IOn In , 

(,)','"U"'.llon" it (I0tii] The slron.l, 0'"' """ Ire Cr.lle r3 . re I .... eflirt.nll), 
by VOIl Enf)f!.I'"h

r

., ' r" ";'lfin~ izneou1;1t rorks from sm311~r. Th~t :l ~ , .cJ I ' the ('xtc~i\'c 
,'cd "ure 01 ,.. I exc'I\',"c,1 is 31,0 HI.;'"'' ,) , " } 

IZ n r' lO'Pli •• r wilh ,hei r ,(ntelu," ,Iis:riblll ioll oi .hock mN:unorphl-m III ',e ,,,,,,,t .role. 1- I do bt IIL' t alml"phenc k ' the Cha rlc,'olX [n.,bert.on , 
position, le:1.n"s, " "'I'I~ 10 upro"'l<lc conditioJns of b:p:ement rOC.5 10 I t h d Currie 

:\ \ :\1 I' 0; I~, , 1 !In..1 ~l:lnlC(j":l !.! :tr l fJ ltr aUf) an , o,;ygcn \\ :l: .. ," ' 1 to thIJ':c rfceq-riLed by 
tn'Stalliz=t.tlon ~IIT\I a r ' f m If

'
G9J emlcr!. 

H' L m It f(.III)w~ that nn em:\n~ tlons co , 
as t . , n I to cxpl:un their ('omposi. d('pth ;.Ire rcqlll r ... , , . 

lioMl \·:-tnnt ion!, 

VOI.t'~If.-rRIC COSSIOr.R.\TIOSS 

- . fO<'k3 in s-hO<'k· The \'ollime at HIneous 'ci 00 
mct.'1morpho"'( .. 1 . .,tm(' lurc.s hilS hfocn com!1 er 
br fir'l!." [J !'hi.i]. S}'l)Tt [ 1!'lf.:>1. an:1 Dcncc 
[i9f,s] who :dl f'flncllJdecl Ih:1t mo..4 If not s;1 
of' the' i!:nt1"lll3 rock.s ol,~cr\'('(1 ~t er!'llr·r;: £1JC 1 

Herol Cl":l r\\'~t(· r . :tori )bOlCnl1:I t!:l n COUI~ 
~ :U·j·(,t:nte-tl rnr hy ::hock mt'lIin~, Fr('1fr 

[If'li. bl on tht' olh,. r h:1nrf, ('nl~rlllClrrl th~t 

in; ~rl ~,elli" " ,j,-,nc wns inSll ~C1Cnt tn ~C~: 
er:l~c dlC' mu ,·11 b r!!t' r \'olllmcs or H!nl.'OU3 rOC K 

at ~lIdbury. " .. 1 k' "lit' cncf1!'\' of 
Th(' p:1rtifi n ll ll1 l:: u f nn211l:1 lOt.. • , .c-

the pmjN'til" h:t~ hrrn :o-lllc1ied f; r I~P~~t ami 
lociti,..,.. of fi .~ .~ to li ,~r, kill ""rc '!. ,a" cal-
IIriloll'it rHlr,.::q :lnd UrfLi'luII [I!Ji.OJ. , ho , 

I I 11) In "(j('" 01 the MH.no:l1 cncTg) 
fublN I l:lt: - 0 f't 3.:: W'1~ I " h,,:lt from 
\\':\~ Trl:linm In til., t :lr~ \\';\'e The 8pplic~tion 
nff ("mmtion nf rhe s/in<'k ,. i dim. 
of th,,"" rt'~1I1r.; 10 I:lrt::(' n:thl r~ 1 (' ra tt'~ Sit 

I I .. I -(' oi tilt' nnl'l'rrnin tl f'S of c\trllpO :\ • 
~~If! t;;'i'n:';:l.t.t \'('il"lcilks Of. I.'i-,-t{) klil/~~ or 
mnrr nnd tn cr:l ler dimcn"',lnns ~\'e_ o rde~" o£ 
m:1trniTucle brt!cr th:Hl the (hmen:;!on" of cr.lters 

iorm(lll in the Ilhoratory . hie differ. 
On the olh<" r h:wcl. t he re 1.5 :l not:'!. r. 

I f n tllp po"ltlon nnd fl' la!!\ c propo 
l'nrc >e \\Cf' 'k" !It Brent nnu at the 
fmns or the melt roc!') ' nt onll ahout 1% of 
("'0 inT[!C'r cra t rrs. At ~re('mt of j .... ncous rock 
till' oh;;;eT\'NI 5 X 10 t" d ' he 
(bMed on drilling results) IS concentr:tte 10 t 
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