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/", l)str i lcl

,  l) . lconlaSnctic corrgl{)rDciatc tcsLs wcrc ru'r rt  Lhrcc locrl i t ics i . .rr
Colulonlcratc l i)unat;o,r ol ' thc Jurassic l ,abcrgc Gfoup in t l tc .nutl,"n, \ i , ,ku, .  I l ,"
lL; lr l i t ics lrc locatcd rvithin Lhc Whilclrorsc Trough ab;ut 5,20:rn(t 40 krn c-rr: i  ,rr rr: ;nn|girr rvi lh thc inlnrdcd Colsr l , luro|r ic Coll lplcx. At cich locali ty,2.5 .nr.1i",, , . , . ,
corcs rvcrc dri i lcd l ionl j2 cl i lsts ol 'rr) i l inly igncous provcnurrco ar;d g norc l lorl  l l rc
c.rr l lorrcratc nl l l tr ix, tolal iDg 120 corcs, and yiclc] inl 190 spccinrcns in al l .  t tr,r
: ;1rr 'r irrrcns rvcrc anrlyzcd usini l  st lndlfd palconln8ntjt ic clcrrrrgirct izatiol an(1 L.:rr) ll .- | jhrr( l t lc: i .  lhc rnlt l ix, ntostly gfcywrckc in contposit ion, yickls characlLrr:;LrL:
r.Jrr l inrt r l l l lnctrzrLion (ChttM) dircctiorrs cafr icd by I)yrr l)ori lc lhrt i l iyc cohclr. r
: . lcct) ! lown\\, iud ( l ircctio s. I trc claj l : j ,  l t  i r l l  l l rrcc bc.r l i t ics, viclLl prr l tonrrr lyrcLrc
coJtrlorrcri l tc tcsts thi l t  show statisl ical ly.rnclonr chl{ lvl dirccrions. l l i is lcarlsi.  rrrc
c{)r)clLrr ion lLirt  lhc cl:rsts \!cac noL rcl l l .rgncl izcd by thc ovcrrL t l t iLt tcnti lr f tct izf l l  |  )c
nr.Ltr ir,  \hioh rvas l ikcly cruscd by hydfolhornrir l  l l rr ir l  f lorv clurirrg thc I_rrtc
air.r i i r .cou:j to l iocc c l-ar ' :r r idc Orogcny. |Lrrthcrnlorc, thc:c conclLrsir_rIs !rplrrrrL
cJi lrcr: i ludics by dcnronslr iLri | [ j  rhrt tclsic pluto i lr  1|c \\1]r irchofsc l .rrLrLlh t i t i . t_v
ci:rrY priurary Clhl{ ivf dirccl io11s, o.g., tho 75 Mll NIounl I_orno srocl i ,  I lrc I0, i \ . t l
X loUr ) (  l l c l | l t ) , r c  p lu to l r ,  t hc  l l 2  l 4a  Wh i t c l )o rsc  bx t l ro l i t h , . u  l hc  lB6  l v l i r  l c r , r !
C)o:;:; irrg stock.

I  r , 1 r ' o t l r r c t i on
1l)cro htvc bccn ntarry sLrl, .gcstio s thxt thc frc.r l-crt i i r ly Rrcl i  Lrnits i l |  1lr.

C:r ,uLl i ln Cordi l lclu, inclLr(l ing l i l rgc l lutolts, wcrc rcnraqnclizcd by rcg.Lonur
DruLiunorphir i iru ot Lry l1Lrid l low dLrl ing thc Latc Croluccous - I ' l lcoccDc I_ulurri t lc
(Ioltcry ( LVing ct al.,  19t3; Jolnrslon cr !1., 1996b; Snuk cr r l . ,  199' l ;  W)1rnc cL rl . ,
l ' , ' ) l) .  lhc luthor hl ls uscd scvcral vcrsions ol thc palcolnlgDctic conqlontcl. lr lc lc: i t  (o
c],]rrt inc this l ly|olhcsis. Niucty six clasts( including lhoir scdinlcntary mrtr i . .  / ,
l i r ich a|c lburrd in lho Conglonrcrato i 'ormirt io oflhc Lxrly Jur:tssic Labcrgc Crorlr
rr lhc:iorl t l)crn Yukon, ucrc lcstcd; thcsc clasts arc prcdomirranlly igncrrus in orr1lrrr.- i l rc 

conllonrcralc wrs saulplcd l t  thrcc Locali l ics, A, B, and C. 
-thcsc 

locali t icr .rrL:
rL ,rrorirDatcly 5, 20, a|d 40 kn to t l)c cast of thc \\" l i tchorsc ' froughs 

wc:iLoin
I ir( iLrl  \vi lh thc Coast l) lutonic Conlltcx, rcspeclivcly, i tncl covcr an arcl of o,,.cr.
.  r r h r n ' ( | i g s .  1 , 2 ) .

lJrc ,r| iginal pelcouagnctio conglorDcratc tcst of Grnhanl (19,19) is bascd o.::r:r: i :  ( i)  thc magnctic vcctors of thc clests i t  a couglontcratc arc randortr ly
- :  : lC, (2) tho naturlr l  rcDlDant lnagnctization (NRNI), or orc of i ts

:-.. i  .  r.r thc chsts, l tas bccti  dirccl ionally stablc sincc dcposit ion fronl i ls |arcnt
. :  .  . : .r:r rrc f i fst assumption, a clast fornlcd by crosion wil l  pos:rcs n

: ,  :r: : : : : , :rt  nt irgnctization (ChRM) dircction of i ts par.ont rock unit.  [rpon
:... : : .  r i l l l in thc congloncmtc should sett lc \vjth randonl orientaLrol ls

: :  , . :--r lJ havc a statical ly randoln distr ibul ion ol l  ChRM dir.cctio|s.
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Il ,  l i l lcr in i ts.gcologicnl history, thc conglomcralc ts cxposcd to hydroLhc'ral ihri(1.ntctiLmorpllic hc0ting, or dclornlalion cvctlts, thcn thc claits nray b"-*lrr*""tir.l ,".it l rcir ChltM dircctions wil l  bccomc rcalignetl.  Thc congloncratc tcrt i i .o,x,,tcr.",t'posit ivc' i f  thc clasts lravc a random distr ibution of ChRM dirccrions hai"" i i , ,g uluthc rocks in thc lcst nrca havc not suffcrcd I signil.icant posl_dcposifional gcologicrl
cvcnL lo ci lusc rcmitgnctization of thcjr magnctic nincrals. Altcnl i t t ivcly. ihc tcst is'rrc3ulivc' i f  thc clasts yiclcl a clustcr of simijrrr ChRM dirccLion5, irr, l ieati l  l  t l r :rL sornc
l)osL-(lcl)osit ional cvcrt l las rcnragnclizcrl I lrc focks. _fhc 

rr irturc of Ihc rcnrrenctizrt ion
lr l l ] i r t  l)c undcrstood bclorc i l l tcl l)rct i lrg dir la froIn othcr prlconragnctic inr, 'cst i1:rtroI:;
ul l l lc r t  c i t .

' l -hfcc 
approrcbcs havc bccn cnrp)oycd to dcrcnninc i f  rhc ChttM dircct ionr j  oj

I rc cl ls ls i l rc randonl ly distr i l )ulcd: ( l )  an inlcrptct ivc afproach, usi trg lhc pfccr: , ion
palarrclcr,  l i ,  of  l r ishcr (1953) as a simplc cst inratc of r lndonncss; ( i )  a i r l t isr icrr l
r l )plr) l lcb, s i t ]g thc Watson (1956) tcst ofrandourl tcss t l txt  comp:u.cs thc lcngt)r  ol . thi :
| jsLr iLrnt ycctor,  I l ,  1()  calcLr latcd signi f icaocc point ol  l l0 l t  thc 95% conf i<lc i icc lc|c);
i r ld,  ( : l )  a j j lat ist icel  approach, using thc ctmglorncmtc tcst of  Shipunov cf al .  (19! l i )
l i r i l t  cornjrarcs lhc dircdionl o1' thc clasts wi lh r  sccondary contpol;cDt,  conrntonly t l t .
r  | l rhix of lhc ho: j t  rock, to ( lc lcr inc i f  thc l ]ost rock contponcnl is lbunLi withir  t l tc

l :or this,rpffoircb, v:r lucs of k> l0 rrc corrsidcrcd gcncl.al ly to bc non ranrlour,
l l r i r t  i r i ,  i t  is Dot ra donr cht ly ic t l l i l t  thc Clhl lNt dircct ions ol-  thc sxnrplcs canrc l iorn
(; :rc popLrl i r t ion ( l lut l ' . : r ,  1992).  Convcrscly,  valucs of kr3 t lp ical ly c lc:cr. ibc a
Ix) l )ul i l l ion oI r i rDdorD Chl{ lv1 dircct ions. l ] r is is l t  rcxl ist ic l inr i t  bcclLrsc slrr)J] lc
l ) o l ) l | l u l i o t r s l h a t , h i r v c 5 1 0 1 5 s p c c i m c o s e d h l L v c k v a l u c s o f 3 3 g c  c r u l l y h l v c r . r 1 1
\ ' r lLrcs ovcr '20" ( ' fablc 1),  aud thcsc arc oicn rcicctc( l  i l l  p i lcoDl:r ! ! lct ic s lU(trr : i
l ,cc] l r : ic thcy arc sl i tL ic i l i ly rrnacccl) txbly l i l rgc velucs.
l l r c W e t s o n ( 1 9 5 6 ) t o s t i s b a s c d o n r h c f a c r t h a t k . 0 w h c D t h c d i s t r i b u l i o n o f C t h l i i U
vcctofs is uui l i ) rm or csscnl ial ly random. lhus thc hypol l lcsis sl i l tcs thnt l l lc dcu, i l )
o1-yc.tor di fccl ions js randolD i l - lhc rcsultaot vcctor,  I l ,  is lcss l l tan thc signi l icarrcc
I,or)1, l io,  11 t l rc 9570 conf idc cc levcl .  l f  l {  > I l0,  lhcn thc i l l tcrnl t ivc bylot j rcsr: j  r : j
i iccc| lcd thaL thcrc is a sigr) i l icant c luslcr of  dircct iol ls.  l  hcr.clorc,  lbr t l tc
conrt lomcfir lc lcst ,  i f  l l  < I io lor thc c| ists,  thcn lhcrc h.rs bccu Do rcnr igncl iz]( icrn ol '
l l rc ( l i rL{14 dircct ions within thc clasts.  I t  is d Iy notcd hcrc that l l rc sigui l icrurcc
l)L) inl : i ,  I lo,  wcrc rcvi : icd by Stcphcns (1964),  horvcvcr,  1-or N:5 to 20 at lhc 9j ,r ;
coDi l( lcr)cc lcvol thcrc arc no di l lcron!:rcs in thc valucs at lwo clccinral  phccs.- l h c c o  

s l o r n c r a t c t c s t o f S h i p u n o v c t a l . ( 1 9 9 8 ) a d d s a t h i r d p o j n t t h l | 1 h o d i r c r l i { , n , .
Jr: i : , ib lc rcl l td lanct izat ion is kl lown. This dirccl ion mny bc mci ls luc( l  in l ; ; . . .c i rrr ' : r  .
l r  1) lD lhc rnrtr ix of  thc conglonrcratc or cvcn i iom an ovcr ly ing laycr o1-rcn fncl i r ' . r i
rocl is.  l 'hc lcsl  uscs thc cqnat ion p=l/r Icosf, .  lvhcrc a is t l te urnbur r ,

spcr: inrcns, i  :  1 to , ,  : i I rd f  is thc anglc bctwccn thc i  r l '  ur i t  vcclor anLl thc l  i r  cn or.
i : roln dircct ion. l 'hc hypothcsis is that i f  p <po, lhct1 thc inlcfrcd ! i : |ccl io l  is rol

I rcscnl,  that is,  thc clasls wcrc Dot rcnagnct izcd thc )rost ing rock.
Sovcrl l  studics havc indicatcd that a rcgional scalc hydrot l tcr lnal  c\cut ( l la l t ,  l9t : ; t
Smucl i  ct  x l . ,  1997) occurrcd thfoughoLrt  thc southcm YL:f .on, dur ing thc Lr lc
CrcLnccous 10 lfoccnc, that rcsultcd in rcmrgnctization ot' pcrnlcablc units in illc
\ \ /hi tohorsc Trough (Wynnc ct al . ,  1993).  This e\enl rn:r \  ic rc lalcd to lhc LaranriLlc
O|ogcny, lhc l in1ing ofwhich var ics colrsidcr ibl l  r l . . r :  t i lc lcnglh ofthe Cordi l lcr . l .
1:oI cxrnrplc,  along thc \vcst s idc of thc \ \ 'hr lcI i :sc TroLrgh, thc Coast f lutol t ic
CoDlj) lcx contai is plutons rxnging f io j l .  i i : : : . :  i . .  rs old as thc Eariy Jurts: ; j
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( l la.t '  1995). I lowcvcr, rhcrc was a particularry largc rnagrnatic pursc in thc !.ccucii 5i t 5 Ma rhar forolcd rhc bulk of re c""rt ft"L",ri-c C",rif *; r;;; i",,u,u"(i\ iorrison cl al., 1979; Ar.msrrong, 198S; |Jrr, t995, jDl ). j.; i i i l ; ;,;;, ' i i ;",, u*"
i: lrggcslcd 

ulat, widc-scil lc hydaothcrnrrl systcnrs cir.r, l.,tc,l r l,rou]]tr '  rt"rnr."otci,,rnltrors ur thc Whitchorsc Trough during thc I-alc Crctaccous ,ira i,"j.,,..,,r"
!11,5 

- Ct,lvfn; Snluk ctnl-, 1997) and rvcrc rciatcd to thc crtrusion ofthc Clrr)ricks(,roLrl) \ 'olcanrc rocks (JoltnstoI ct a]., Irr6b; W),turr ct.Ll., 199g'J. lhLrs, r, Prc-lroccirc flutol]s havc bccn allcctcd by cny of Ihc ,-: cvcnt". thc0 .l.,,rty, . l,,rf, of tt,"conqlontcratc founatiou should hevc cluslcrcd ntagnctizati{)n rclrancncc dilcctrLrDsnil lr orjclt l l ions sinri lar ro (tlosc rl1-rhc 70 N,ta C*,rr.f." C-r1, .;., i ."ri"1".1,,, 
"I.cvcl  youngcl I ) i l lcoccnc -.  I locc|c lock bodjcs. l .h js stLuly providcs cvi t lcncc L,r  t l rc

i oJ l l f i l  \ ' _

( i  c 0 l o g v

,.  
l  l )c.  Wl) i tc lprsc l 'm'8h ( l r jg l  ,  2) is a 500 krn 1o'11 rr) i r f i 'c brsi ' in thc l i t r l i i r )c'1.rr i r )c 

t l r iLt  corr l r i 's 6000 nr ol  Nl ic idlc Tr iassic to l r . i icki lo. lur", , r i "  - . i , , , i " .  rr ," ."
r ,ur i l r  \ \ 'c lc dcr ivcd i iotn e tcclouical ly act ivc, prcscnt_da),wcstotn soufcc r . i l iu l l
( \ \ ' |ccl . r ' ,  l96l ;Hart  ct  l r l_,  1995).  lhc Carnian io rrr-or ian,\k." f"  f , , . , r rrrr i " , r ' , , ,  , , , .
i ,$r ' rs I i ivcr CroLrp rva:;  dcposi lcd as arc rna|ginal,  coar,"  vul .anugcni" 

"1,, , , r i . , , , r1 
sl lurt  i t r rdo Lrpward i rro l l r rc gr l i rcd cl i rs l ic rooks and l inostolcs. . i i  

" . r . , iv; , r i t  
f f r fO

rrr  l l r ic l i  L l l )c lr tc Croup conlairrs two donrin t  forrnl t i ( j r rs:  ( l )  t i rc l l ic l ; i i r , , lL. I
lorr .rr l ion courpr is i 'g SincrnL' iao to foarci .n si l 'dst(ntcr i ,  nrLrclsLo,c.s aurl  , ,1," i" , , :  , , , , , f .(11 

.1)rcsirrL 
i l r tcrcst,  (2) t l rc ovcf l ) ing CoDglonlcrr to lbr l l le l ion coqrr is iug Sitrcntrr ian

to I l i r j ( )c i in merinc cor l l t lonrcr l tc (Dickic,  l9S9; I  hrt  ct  r l . ,  l  r95).' lJrc ( i rrglor:rcr-atc l i r rntal iLrn is dominr lcd by a prr ly lr ict ic,  c i l r : ; t_ l rn, l  n. , , rr i_
: :nrrr jorrcr l  i jobblc anrl  bouklcr r ich conglolr lc l l tc rv i(h \rc l l  foun(lc( l  c l i lsts rhxl  r .Lir , , rc
r |  ()  I  or i l l  s izc (Fig.3).  lhcy rvcr.c clcpositcd as dcb| is l lorvs, s lroct l loodr a { l  i ) i
L lr  r , : ; i t5 ol  lan ( lc lLls.  I ) l t r toniu cl l l l j ls dorninl t lc rv i th sDtal lcr Icrccntr l ]cs ol-vok,r l rc,
: , ! ,  iDrrr l i l l_y ar ld nlctrntorJ)hic clasts,  Iospccl ivcly ( ' l l lb lc ?; Ihrt  

" , ' " t . ,  
tL l- :1.  .1h"

|1r. . . rrr ic c lasts i r fc l i thologicr l ly divcrsc, lnd nr i tny rul l rcI : i  l tavc |rolc( l  pclror l l rLl)rrc
: ; l l rLi l i I i t ics ol  thc cl ls ls wi1l1 fhrto s to thc wcsrofthc \ \ /hi lc l ror: ,c f ;oLrgh I Ior\ , , , , , r ,
r i ! )  l  o1 lbcso potcnt ial  souf l ic l lu lons Lavc lctur j lcd lc l i rblc IJ_l ,b zircon t larcr t ] rat
i r , r  I rruul ,cr (h. tn 190 Ma, i l tc l icr l i  g lhal  tbcsc pluto|s t(Jo yoLtu to l )rovi l ic c lr : j t , r  to
l ' l i r i rsbirchi ln rnd oldcr slrata ( lLrr t ,  1995; I l iut  ct  r l . ,  1995; Johnsl;n cr r l  ,  19,.)6i t
S!rnc o1 (hc vol{ janic clusts I) i lvo bccn 1i1l)ojogical ly cofrcl i l tcd 1() thc I_rtc l . r i i r ; : j jc
\  oicrnrc l tvoas Iroi  tat ion ol ' tho l_cwcs l i ivcr Croup, horvcvcr,  s| l r |sc rhyol i l j r  utxt
( i .Lal t ic c l i tst : r  c iLl lnot bc co clatcd 1() a sourcu.' l l )c 

: ,cdimcltrD clasls ol  sandstof lc,  shalc eod l i l rcstonc l fo jnt ] i rbi [ . i r j l l ,
r rr : l i | : r l ing l lonr l l tc undcrly ing l -cwcs I l ivcr Croup. | i t )al ly,  sparsc lucl i lntor l r  | l r j
. l ,Ls(s hi tyo o| ly bccu obscncd i l r  s lrala on thc wcstcrn sido ol  iho troLrgh, iu)( i  ; l fc
:  rrr iLr |  to rocks oftho Yukou- '1- i lnana Tcf i lnc (Jackso ct t t ] . ,  lg91;I la cir l . ,  I t , ) i )

l roLrr glut i t ic c lasts hovc bccn datcd by U-pb zircon tcchniqucs f iont l .  , ,
. . . r . .ni  local i t ics and at di f fcrcnt stror igraphic levcls ( l iart  ct  al . ,  1995).  . l \ ro.  

.  r . .
:  l , ' : r r l iLy A ( | i9.2) y ic ldcd ln inlcrprcrcd lgc of2l5-!4 N1a. l \vo g(u) i i .  J.  :

: , l i rv.C (Fig. 2) y ic ldcd en iutciprctcd egc al2tA+6i-3 iVla;rnLl I  . . , , : r
I ' h  r g c  f o l  t l . r c c  r i . r c l i o n  o f  l l 0 _ 6  M . r .  I h . . . c J . r r . r i r .  l i  t .  .
: ts fca. 215 - 208 Ma) rvcrc prcsct l t  i t l  t l )c sourcc rcl io l t  . . . : : : : : -  :  :' :  : tngloncr l le,
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I lxpcrimcntal Nlcthods
At cach ofthc thfcc lo(:al i t ics ( l i ig.2),40 dri l l  corc sam|lcs ofstandard 2.5-cru-

! l lourctcr \\ 'crc 1xkcD, witb 32 corc samplcs ofvarying clasts and g corc santplcs o1.thc
urai l i) i .  At locali ly,\ ,2 variat iol ls ofnratr ix grain sizc \\ ,cl.c cncountcrccl, rs a |csurL.r
corc senllrlos wcrc tllkcn from cach sizc. Ovcrall, from tho 3 locajitics, 54% of thc ..(r
clnsls couurisc lclsic plutotl ic rocks, 21% compfisc a varicty of mctascdinlcntary al lr l
undil lcrcrt j i t tcd porphyrit ic rocks (Tablc 2).'l-hc 

lliltLlral rcnlnrnt 1lrallncliziltiotr 0\lP.r\,1), that is, thc ntagnctic intcnsjtv xnd
(l i fcction Lrclbrc al)y trcalt)rcnl, was nlcrsurcJ fof crcl) of t l tc I ?0 spccinrcDs l-bc42
lnirtf ' ) i  spccinlctrs ha(l NIIM intcnsit jcs rr qirrg fronr j .-t  r l0_' ro 2.1 r l0r
rnrlx]cs/rrctcr (,{/nr) with a rncdia inrcnsiry ol t . t  x 10'z l to\vi:r qr.Lrt i lc,
Qr  l . , l x l 0 - '  l n ;  u fpc r  qu i t rL i l c ,  Qr . -2 . .1  \10 'A ln )  l - l r c  14 .9 : | cc i rn tn .  t r , , r ) r  t l r c
clast:;  hacl Nll lr , l  intcnsit ics rturSing l iom l.0 x l0- ' to 2.7 x t0o A/m wit lr a rncrlr:r
i | lcr: j i ty o1 1.5 x l0 r (Qr =. 1.9 x l0I.VIn; Qr = 4.5 x l0 I A/m).

I ir '1l)c ntl(f ix spcoinlcn:; at l ,ocali t ics I l  and C, t l trcc pi lot sl)ccitncDs \\ 'cfc
:clcclcd thirt had avr: l i tgc intcr]sit ics and dircctioIs. l \vo ol t l lc pi lot spcci l lrcni j
Lr|dcrrlc t r lctai lcd thcrrnal dcnti lgnctization ol l l  stcps I lom 200'C 10 530.C, \rhi lc
t l)c{lr ir( l  pi lotspccimcr undcr$cnt dctai lcd l l tclnatirrg l iclcl (/ \ l i )  dc hltncl izutiorr ol
l0 r,1.ps I iom 5 uri l l i  lc: j la (Dit) ro 110 ni l  - Thc rcmairr ing s|ccimcns lbr cach locatloir
r ' ,cr, rvcrrly dividcd in nLrnrbcrr ancl dcnrrrgnctizcd cithor Lry AI dcorirt trct izal ion iu l l
lclsl l lvc stcl)s or lhcrnral ly in at lci lst ciglrt stcls- t .ooali ty A containcd trvo lyfcl i  of
rrrtr ir ,  xlrd lhus l l l rcc f i lot spccir lcn:; r.vcrc sclcctcd for cach lypc. fhcy Icrr:
( lcn l l  ct izcd in i l  sinri l :r f  r l i l  ncr to t l)o!c f i loL sfccinlc s f ioIn thc othcr t\ro
lo,:ul iLics. 

- l  
hc rmrainirg spccirncns lor Locoli ly A \\ 'clo ulso dividcd cr,cnly 1ct cithL :

n F of lhcnnil l  dcnraitrct jZl l l ion in at lcnst l lvc or ci l lhl stc|s, rcsfccl ivcl).
l i rch fctroltr ir l l r ic t foup oTcl:rsts pcr loceli ly ( ' leblc 2) had individrnl schcdLrl, ' l

ol_ clcnratnctizxtion- in gcIclrr l ,  two thcrmal pi lot sfccir l lc0s r lud onc -Ali  pi i ,)t
r |ccjnrcn uDdcr*,c t dctl i lcd schcdulcs irs doscriLrcd abovc for uralr ix l); lr , t
: i |cciJucni. In rrrost cuscl i ,  thc rcrneining spccinrcns pcr grolrp \!crc spl i l  cvcrrly l i t
ci lhcr' ; \ I  or thclnlal dcnrrgr)ci iral ior. lhc 8rruitoids irt  Locali ty,,\  tuc thc orl l
Lr) iccl)1iorr, I) i lving r l l  rcnlaining spccincns undcr go a nriuinrum of ci l lhl stcps r)1'
l l rcrnir l  dcnrignclirat ion bccausc of tho All  pi lot sfccir)rcn showcd thot lhis mclhr! l
. l i  I  r .  t . i  . r . l r c r r r t l 1 , l c J r , , l r i r r l i l r l b c s l ' , . r u ( . I s .

Sxtufrlion isothcrinirl rcIl]nant Dagnclization (SIRi\4) tcsting rvas pcflornrcd o1l
2l rc|rcscnll l ivc spccimcls to furthcr dcfiDc thc mincr.t logy l l l ld dorruin sizc of l ]rc
nirgnclic cxrricrs. l iach spccimcns was Dlagnclizcd in 13 slcps irt :r Ll ircct I icu frorr
l0 nfl ' to 900 m'f, fol lowcd by lhc l0 stcps of dcmrSnctization | lonr i0 nfl  lo ,. , ,
lrr I', *ith thc spccirDcn bcing mcilsurcd alicr cach slcp.

Spccimcn Chl{M dircol i(rn wcrc caLoulalcd using thc cn(l 'poinl nr. lrro'
l l iLsclN,inl i  (1930) and wcfc acccptcd for statist ical aDalysis i l  lhc Lr.::-1l l  !1..
dir:cctior) hi ld a nlaxinlul) irngular dcvial ion o[ <15" ovcr tt  leasl thr. i  . ! , : ] ,  r:  .
: i tcl)s. Avcf.rgcs lor thc \ 'arious groups wcrc crlculatcd usjDg tLlc sl ir ir . l .-  . .  : :r-
I i : l ) c r  ( l 951 ) .

l ' : l lconll lgnctic Rcsults
Locrl i l l  r \

Locali ty A,  ̂ ,5 km casl oI lhc, 'vcslcrr1mtrgin oi-: l : .
. l  l r ,o h?!s ofnlatr ix: a f inc-graineJ, $'cl l-scl1.J. .

i l :ra-j f i i rcd, poorly sortcd, grc)wackc, \\ i lh i . ' i  :  :  1 :
. .  i l  oncJ  r r r rL  i s  s I  c : r . r c i . .  L l .  .

-  
.  . : : . : : : - , :  - : . : i !N  ( | i 9 .2 ) .

:  : i : . la - : r  t : ; \  i " i l cKc ,  a l lo : l

-:r ' .r : : :- -:  cm in dial1lctcr.
-:: : : : . : : . l izcd have a lar l tc
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! iscous conr|oncnt, gradLral ly losing mofc than 75% of rtrcir NI{lvI inrcnsity by 2r0.C
(1:i3. i l i l ) .  Ofthogonal dccay plots (Zi jdcrvcld 1967) show thlt thcsc spccifrcns hu!c u
i irr j lc vcclor contporont (c.9., l i igs.5a, b). SIRM tcsl i |g suggcsls thit t  thc nl l l l ]ctrc
clnircls arc pscudosinglc to olul l idonlt in pyrrhotitc (Fig. 6a). -fhc 

majoriry of r lrcsc
:ii)cc.nrcus havc stccp down\rard ChRivl dircctions (l:ig. 7a). 'fhc pcbbly nr.LLfi\
: ; fccLnlc0s show unblocking tcntpcraturc sJrcctfa ofnral\rct i tc, gcncral ly hlvc a l .( ic
l)crccutrEo of thcir intcnsity dcorcasing in thc magnctitc rangc ol 550.C to 570.C
(l: i :1. 4i l).  Orthogonal dccny plots gcncral ly sltow two colnpoDcrlts, A iow tcnrpcri lLurc
cor)lpolrcnt that is incl ir)cd stccply downward, aud a Chll ivl  t l tat i : j  incl ir.d
I l to(lcriLtcly upwafd (Fig.5c). Sl l{ iU lcst suggcsts thxt thc ChRM is caricrl  irr
n,ul l i( loDrain mirgncli tc ( l ; ig.6b). Although thc Chll i4 dirccl ioDs show r binro,l l l
r l i :(LibLrlol iou ( lr ig. 7a), i t  is lolcd that thc lhrcc spcciDrcns thet plot to thc \\cr, l  i rrc
i lrrr) onc coro srnrplc, wllcrcrs l i lc southwcst olustcl is co poscd ofspccirrcus l iu; r
i l ,  rrc corc i lorl tcs.

' I lrc 
clasts at Locil l i ty A. ( lrblc 2) shorv thcnual dcrnrgnctizaLion spcctt i l  hp]cl l

ol l i r ir l : lncl i to ( l : ig. 4d), .r l though sonc spccinlcr)s havc i i  grciLtcr viscous collr l)(nr.nt
i :  In otlrcrr, t lr i l t  is, ulorc grrdLnl dccay. Spccil ic ortholloDal dccuy l) lols lbr l .ocrlrty
r" irrclurlc a r) l l lc inlrusivc spccimcn (| ig. 51) arrd lrvo porphyrit ic spccirrrcrl : ;
1l: i11,;.  1iu, b). I- i l1hl spccinrcns wcrc tclcctcd 1br Sll{M lcsti lr l t :urd al l  f lot Nithi ir l1)o
1..;crrdosirr l lc to drrr l t i( lonrain nrirgrroti tc r iLugc (l i ig.6Lr). In situ gcoglaphic ( l lrrn
(l i fccti{)u: j  l in lhc 57 spccinrcns irfc f lottcd iu | i8. 3d.

Loc : r l i l l ' l t
i .ocrl i ty l ]  is situiLted --20 km ci lst oI thc wcstcln ntl tr8i l l  of thc Whitchoric

lroLrlqh (| i11.2). ' lhc uratr i \  cousists ol '  l inc glaincd, \!cl l- : io(cd grcy\\rrcl ic. / \rr
r ipc.inlcrrs lhir l  wcrc thcflncl ly dcnli lgDolizcd :f io\\ '  Pyfrhotitc-trnblocl irIg
I 'r l lPcfut[rcs ( l : jg.4b). Or tLogonal dccay curvcs afc sirr i lar to l lrosc sccn i |  ]r i ! tufc., :  rL
lnrl lr ,  huvinl l  stccp downwiud incl iDxtions. Sll lM lcsl ing slrows thc l l laSnclic crrr iLrl ,
t ,) l) .  p: i .uLiosjnrt lc to rrrLrlt idonuin pyrrl lot i lc (| i l l .  6l).  Mosl ol ' lhc sl)cci l l lcDs l) i l \c
( l l) l i l \ ' l  dircctiors incl jncd stccply dorvnrvart l  to thc cast ( l ; ig ?b)

-l lr trrr ir l  dcc:ry curvcs tbr thc cla:j ls at l-ocl l i ly I l  show scvcrl l  l ) lr l(crn:j .  1\tx)Lrt
1,r,.- Llr i ld of thc clrsts hiNc Lrrgc i  tcns;1) dccrcrtscs in t l lc 270'C 10 l i20"C t lnr;c,
( lr ir i lcLu i: i l io oi pylI l)ot i lc ( l i ig.4c). Sovclr l  olhcr s]]ccimcns sho\\ ' i r  lJi ldul l  Llecrrv
\\ ' i rh ori),  --5(l% ol lhci l  Nll lvl  intcnsit ies at -400'C ind <10'% {)f t l lci t  intcnsit ic. j  by
j l l i"C, sLrltgci l i l rg thal cithcf coursc gfi t incd t l la8neli lc or l i l iLl lunr8ncti lc is PIo: rrrt
S,cvc l  olhcr spccimcDs show intcusity dccrcascs to -10'% b)-290"11 bclofc
ircfcirsing 1o -550"C, $hcro t l ley dcci ly r. l f idly i l l  thc Ir lagrrcLitc tcnlpcrlLlLrrc rr,r) irrc
' l  l r i5 dccfci lsc-incrcxsc dccrcirsc Pallcrn cvidcntly rccord:i  thci l  pohfi ly rcvcrsal lrL,m
riLrf l  r l  lo rc\ 'crsc (scc l ' igurc 5c). Onc spccif ic cxanrplc ofhow thc gmtl i toids chrirr i lc
i ir  . l i rccl ion aDd i lr tc si ly is shown in lr igurc 3f. l ivc spccir l lcl ls wcfc sclcclcd l ,rf

: j i l i tr1 Lcsting and yicldcd curvL's that plot within tho pseu(losinglc to orult idorn.r irr
rr lgnotiLc rangc (l : ig. 6b). Al l  four groups of clasts cxhibi lcd both dorvmvald rrrt i

Lrptarl inol inations (Fig. 7c).

l .  . , r 1 i lY  C
I lr!  [)atf ix at Loca]ity C, rthich l ics -40 km cast oflhc Coast PlutoDic Conrl i

. . . : r i l r l c . r r t hc i ) f cscn tccn l c ro f theWh i t cho rsc - l rough(F ig .2 ) ' cons i s l : i
, ,',cLl-sortcd grcywackc. 'llhc lllatrix spccimcns that \vclc lhcill .

,  irow pyrrhotitc-unblocking tcmpcralurc (Fig. 4c) and )ravc orl l  s: .
: :r is * i th stcep dorvnward incl inations (ir igs.5a, b)SlR)1 i l
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suLtltcsts that thc magnctic cerics arc pscudosjDglc to multidoDrain pyr.r.hotiL;
(|ig. 6a). ChltM clircctiors lor all lhc spccirncns arc wcll clustercd and arc irlc]]ncd
sicc|lv downward towards thc wcst (Fig. 7c).

All clasts spccimcns showcd magnclite or titmo agnctitc unblocliing
lcDl|cralr.rfc spcctra, although scvcral spccinlcns had a largc viscous componcnt an(i
lost -75% of thcir NRM ir l tcnsity by 200"C (f ig.4D. Spccif ic orrhoSonll
dcn)rirrct izirt ion plots lor Locnli ty C includcs a ntctascdiolcntary spccif icn (| ir1. 5d),
a mrl lc dyl ic spccimcD (Fig.5c), and sclcral granitojds ( l : igs.8c, d, c). SIRtr4 lcstin!
ol l  5cvcn spccin]ons suggcsts that thc nlagnctic carricrs arc pscudosinl lc 1o
r)ul i idonrxir l  ur:rgnctitc ( l : ig. 6b). Most of thc gfoups of clasts slrow both ut)wiLrrl
r0(l  dow rviud incl inatiolrs, cxccft for thc grarri toid vi i  group (Tablc 2) lhat:Jrou:;
orl l  t f t lvnwald incl in:Ll ion (Ir ig. 71).

( l o i r l l l on rc r l r t c  Tcs ts
I hc Wiltson (1956) tcst \ \ ' ls rnn and thc mrjority oi thc tcsls fai lcd, sul l8cstir) i l

: ;r : lr i l rcant f cnral]nctizi l t iorl  ol- bo{h thc nratf ix an(l clasts. I Io', \ ,cvcf, t l |J
\\ ' r1lon (lr)56) 1c51 is ( lccnrc(l jnappfopri iLtc lbr lhis study bccausc i l  ( locs D.)1 frct\)r in
l lrc I)olcntir l  cf l icls ol dual polir i l ics. ' lhi5 potcnli i l i  ccds to bc considcrcd lof
- lLrLrrr.r ic-a1icd rocks thal could hrvc bcclr rcnra$rctizcd, i f  at al l ,  ovcr a fcf iod ol
scvcral uri l l ion ycafs bctwccr) tLlc Jurassic and thc prcscui, duriDll  whicl l  l inrc lhc
ti i l r t l l : j  ruSlctic f icld undcrlvcrlt  nulncrous polafi ty rcvcrsals (Caudc and I(cnt, 1995;
Opdl, l ic an(l ChlLlrrIcl l ,  1996).

' lbc othcf Lwo conglonrcrolo lcsL:j \vcrc fcrhrnrcd i)r locali ty usir) l ]  l l rorrps
buscrl on cl lsl i lnd mulf ix fctrolo8y (l lblc 1). Only Lhosc grouPs Nil l t  l ivc or nlofc
spccinrcn:i irrc l istcd bccrLusc of tho crit ical vi lucs o1- Shipunov ct al.,  ( l tr l i )
conrncncc ir l  1.\ - 5- Two avcragcs lvcfc cl lculatcd lol lho clasts pcr l{rcit l i ly: onc
x!cfl3c uscd cl irccl iol ls l ioIn al l  1hc spccitncns tu)(l  thc sccolld avcrago rtsc,i  :r
'rcdrrccd'datr sct. Thc lal lcr dir lrL scl usc(l tbc avcragcs lbr corcs l ionl thc ci i ls(s l l l l t

I icldcd trvo or Drorc sfccimcDs, in addit icrn 1(l thc clasts thrt yicldcd only oIc
qrcci rcn. lhc prccision l)afanlclcr, k, wils cviLluatcd lrs l l  grr idcl inc, givcn l l tat l l r i l rry

! r '  | . l  . . r r r r . ' l , r ,  , r l r J  l )  o r r l v  ' l , . \ v s f c ( i r r  c r r s

A l  a t r i x
'l-hc ChllM di|cctions lor thc mirlrix spccirncns ut Localitics il ancl C boilr

l trvc $c1l dcl inccl clustcrs of slccp down\.vlrd, singLc-comPoncnt vcclol-s, wilh lrrr"

rurl i i  o1 959i, coucs oI confidoncc (or5) and tr iSh k v.Lltrcs lablc l ;  l : igs. 7b'c) r\s

lnc!iously ootcd, hvo lypcs oi rratr ix wcrc col lcctcd al Loci l l i ty A. Ncithcr calf i{ \ l  r l

\ !ol l  cluslcrc(l n1irgnctization dircction (f ig. 7a), prcsun ably bccausc o1-lhc pciF5L ' ;

Icbi) lcs iu thc poorly sorlcd f iatr ix, and bccausc of thc rclot ivcly coarsc Sfi l i l l  si7" tr l '

thc \vcl i-sortcd' lrntr ix. Ncvcrthclcss, thc lattcf population givcs n Chll lvl  di lc.Li. ' rr

l l rxt is simihr to thal of Loctl i t ics B and C if  t l ic rcsults frorn onc corc sarlf lc rr

c]:cludcd (l i ig. 7a), and this dircction is usecl for lhc Locali l) '  A nlcim Ir":r1 ::r

|ojrr lat ion. Thus lhc ncan Inatrix dircctions in thc Shipuno! ct xl i lq' i l
ccnj lomcri l tc tcst for Locali t ics A, l l  and C arc dcoli ial ion (D,r): l9i ' ,  i :rci irr: . l  r ,

0, ')  = 77", ors.r=24o, Dr =095", IB = 76o, aes.l = 6.5", and Dc " 0l l ' .  : .  = S ' ,

ftr5c : 6.8o, rcspcclivclY.
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CIasts
ihc rcsults of thc couglonrcratc lcsts arc givcl in Tablo 1. Bascd on trrc r

vul0cs, ntost pctrologic gfoups of clasts arc |aDdomly oricntcd cxccpt lor t lrc
l l f l r i toids vi rocks at Locali ty A, and possibly thc gmnitoid vi i  rocks at Locali ty C

Applyitrg thc Shipu|ov or al. (1998) tcst at Localiry A, and using al l  rhc
xcccl)tublc spcciolcns ibr al l  pctfologic groups and al l  spccirncns in total, t lrc Chll \1
rl ircol idrs indicirtc that thc nLrl l  hypothcsis should bc acccptcd, that is, thlt  thc cl ir: ;s
: lrccinrcns clo not cffry thc ChRM dirccl ion found in 1hc Dratrix. ,{cccptalrcc of t lrc
lrr l l  l )) jrothcsi: i  is also lound l ir l  avcragcd clast ChRM dirccl ions lor al l  pctrolort ic
Srortrs. I lowcvcr, whcn al l  clast d;rcctions al only l-ocali ly A arc groupcd, th. trsr
icjccls lhc uull  hypotlrcsis at t l tc 957n cotrf idcncc Jcvcl. Ncvcrthclcss, lhc r rt l
hy|{) l l)csis js acccplcd at a high 33yu corrl idcncc lcvcl- '1-his rcsult suggcsts that lhcrc
rnly bc a nrinor rcnral lrct ization coil tr ibul ion, possibly from lhc lai lurc of A1] i lcl)
dcrri l tDctizirt ion to cntircly rcrnovc lhc stccp downrvnrd com!oncnt:t oJ i t l l  spcciurci)s
lt  i-ocir l i ly A.

At i-ocali ly l l ,  two pclrolotic gfoups pass ard lrvo ir i l  thc ShipLrno! ct ir l .
(191)S) tcsl rt  thc 957u confidcncc lcvcl whcn spccirDcrr Clr l l lVl , : l i |ccl ions arL: Lr;crl .
l lo\\rvcf, thc t\vo l iruup:i tbrt ir i l  do rcach ucccptancc i l t  l  rclat ivcly hig1l 115ll ,
to l ir lcncc Icvcl. r\11 spccimcns coInl) incd loltothcr pirss 1hc (csl. Whcr lho olrr l
ChliN4 dircctions arc colrsidcrcd, two pclrclogic groups rrccc|t thc null  hyyrolLcsr:..rt
t)5'% ltn(l  n l l t i rd rLt 94% colr l idcl lcc, rnd r11 olasls logcthcr providc acccplxucc.

|or Locoli ty C, al l  froupilgs indicatc ucccptancc ol l l rc null  hylothrsis rt l l ro
9591, corl i lc cc lcvcl thrt thc ulatr ix lr lagnclizlt ion dirccl iol1 is no{ prcrcol ir ]  lrL
. l ir j tr ,  cl iccpt lbr lhc gfanitoi( l  vi i  rocks at tho s|cciDtcrt lcvcl, \ 'hich do ircccft . iro
lr l  potLc:is al thc 9.1olo coDlidcncc Icvcl.

Ovc l l ,  i t  is cvidcnt t lral th0 Shipunov cl ir l .  ( l99ti) contlonrcfrtc lcsl fr ovi(1.]r '  ;L
Ir igh r lcScc o1-rssuriurcc t l) l l t  lho cl irsts within thc conlCor crlrtc l)avc nLil  str l lcr.r l
r , t ir t i : ; t icr l ly signj l iclut rcrnxgrrct izetion sincc dcfosjt ion. l ]y sinlpio r i ln(lol l1 chxnc. l lL
(hc 9i '% co l ldcncc Iovcl, rL 5%, rcjccl ion tr lc would bc crpcc(c(1, thl l t  is, r l IoLrt t \ \1,,,1
(lrc 2/ Lt loupin8s shoLrld l iLi l .  Oul of lhc l ivc thal dicl lui l ,  thc two Iropultr l i , ,rr,
irrdic.r( irrg i lcccptlulcc al 9,1'% confidcncc, but Dot 95'% coll l i ( lcl lcc, i l rc not \vorl l lJ L, l
corlccrn, l l lLls lcaving a slatist icrl ly insignil icant lhrco groups. I lorvcvcr, thc l l lL:c

iroul)s al -S49/o coDfidcncc urcrit  sonlc xt lcntion. ' fhcrc ffc two possiblc cxl) i i l l l l l roi i : ;
Ooc is lbal Alr slcp dclni lgrct izrl ion is not cntircly succcsslir l  iD rcnlovirrg rr l l  \ ' i :rct iLr:;
rculnrnt mulluctizir l iol l  th31 thc sfccjmcDs lnight rclai l l  ioln thc lrcsc t I l l r t i , i j
rurlncl ic f icld prior to isolrt ion oi t lrc ChliM. Allcrnirt ivcly, cithcr AI and/or t lrc|t.  LL
stcl) dcmiunctizrt iorl  nray not havc cl l t ircly rcnrovccl thc cl l tcts ol t lrc cvcn(s lLi.r l
nlrgl lel ized thc nralr ix. 

' l  o ovalualc thcsc points, thc tcsls wcrc run for cach locali ly
aod lor thc cutirc col lcction, grouping thc spccincns by dcnlagllct ization lrcl l( i l l
(  l ' rblc 1).

Thc spccimcns that wcrc,.\F dcmagnctizcd at al l  l lucc locations xcccptcd l lrc
:r l l  h1'pothcsis ( ' fablc 1), confirmjng that this mcthod was succcssLrl in rcmoving 1i :
i  r-:rct izlt ion ( l ircction lound in thc natrix. 

' l 'hc threc tcsts iD\'olvjng spcciulcns l i(rLrr
r\ i ih thcir ChRM dircctions in 1hc pyrrl iot i tc r lngc also acccptcd thc nrrl l
: . i r .  l : in. l ly, l lvc ofl l tc six tcsts involving sPccirncns aDd clasls that lravc thrif

:rr l ious in magncti lc, also pass thc conglomcralc tcst at t l lc 957o corf idcir ic
rl:: sixth tcst passing nt thc 94% confidcticc lcvcl. Thcrclorc, tltc lirv
'  - Ll l i t  fdi lcd thc Shipunov et al. (1998) tcst appcor to bc dLrc to

: id not gcological conccrns.
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l ) i scuss ion

.- - ,Y.,n, 
thc proccdurc of Shipunov cl al. (1998), thc clasts at ali t lrrcc localit ic:;

flss thc congloncratc tcs,,. ,,\ lcw of thc Iithologic group, tnil ttr" 
"ongio,r1"inr" 

,.,,1l)y fcjccting rtrc null hyporhcsjs, but as norcA 
"fr"'r", 

i"itfi zi e.o;i" fr"iig i"roo, ,, t,,cxpcctcd that a lcw tcsts should fail at thc 95% confit lcnc-c lcvcl. i i l ;"f*",,,,,
. r, . cJ rlr.rl rJrc prcfcnc.l r).rgncti,,alion founl in tlrc nt rlr ix .,r crch joc.,i ir i r- r rpfcscnl withil thc clasts. Thus thc clasls conlairr ChRM  ,,".Lion, rtr"i 

"," 'nii". 
tr,,,,t l)c |r)ir lr ix dircclions bccausc ntost tcsls acccpt thc null h).pothcsis."Ca.,l l"r. ol .1.,,tconrl)orit ion or dcnraguctization mcthod, thcrcby providing n -gion"i p"t"nn,rgu.t,"

lcsl .
' l 'hcrc 

is an apparcnt visui t l  o lustcr ofdownward dircct ions jd thc clasl : ipcci l rrdl( l l r l iNls ( | iU. 7).  lhcrc arc trvo possiblc cxplan:rr ioDs lor this.  I . . i rs l ly,  thcrc 'rnay t ,c
s. l l lc Dl l | ror rcrnal lnctrzat lol j .  Sccondly,  l l ro spcciutcns l l t i ry not bc sul l lc icDtiy
( l . r i i r i r l ! rct izcd. I t .should bc l rotcd, holvcvcr,  that thc l t1do; i ty ot-  thc spcc,,rr . , t . ,
l i lourn3 fcvcfs( i  poler i ty lvcrc thcrnral ly dcmagnct izcd arrd havc thcir  ChltN4 vi :cLor: ;
;  lhc nr ir l t r rct ic rrnblocl i ing ra gc. Convcrscly,  lhosc spccinlcos Ihl t  wclc Al.
r lnr;r11nct izcd, or had lhcir  ChlU\4 lbLrnd i l  pyuhori lc ( lbor i t  onc-third lo or)c-hr | )1
l lc: i !cclDlcDs |cr locul i ty),  nluy ot bc cornf lctcly dcmrguct izcd. . l .hus 

rr l l .bc
sl lo\r ' in l t  c i t l rcf  nt inof rcsklLral  rcuragnct izal ion vcctors or rcsidual vrsurLr: ;
r  l tnclrzi t t io l l ,  not t l rc ir  t r tc Clhl lM dirccl ions. ' l 'h is l rypolhcsis is supporrc( l  D),  r j
r rsul(s l iorn scvcral  c l lsts t l t r l  y ic ldcd nrorc thad ojro spccinrcn. I .hcy shorv l r  srccp
t lo*rrrvard rrornhl pol l r i ty dirrc l ion for l l )c , , \ l :  dcnragnct izcd spcr: i rrrcn anrl  a rcvcrc
fol l r i ly dircct ion l i ) r  thc s|ccimc t l rxt  \v i ls l l tcrnral ly dcnral l rct izcr l .' l l rc 

rcsul l r j  prcscntc( l  hcfc,  t l )at  thc Conqlontcfalc lbunal ion o1-t l rc I_irbcrrt l
( ; roLr l)  l i l l jscs thc pir lcomar cl ic congloDrcnttc tcst,  conl l icts wi lh thc rcsult  pfcscDtcr l
by \ \ /y|uc ct  al .  (199[1) rvlro suurplcd ooc si tc ncar Locir l i ty A ( | ig 2).  Ihcy tool i  t \vo
corc: janr l) lcs,  c lch f iom thrcc t l i l l 'crcnt bouldcrs in a sirrglc bccl ,  and suggcstcd thl) t
l l rc coir{ lonlcralc tc i t  la i ls (} i  . .  3,  R . . ,  2.93 > I t . . i r :  2.71) by cxtrepolat ing thc cr i t ic | l
v l l lucs l ionr Stcphcoi (1964).  1: i fst ly,  as notcd car l icr ,  thc wlr tson rcst (19j6) rnd !rLr j
Slcl t rcn5 ( l r6, l )  ' , rLr i i lnt  wcrc dccmcd inrppropri l lc bcci lu: jc lhcy do not lxc{or in 1hc
por; : , ib i l i ty of  dul l  folaf i ly di fcct ions_ Sccondly,  WyDnc cl  1r l .  (n9{ i)  uscr l  a
: , l r t i i l ical ly vcry : in I I  j ianulc sizc. lh irdty,  no cr i l ic. l  v i r lucs rvcrc !r \c l
l ) )J !  lcphcn" (1964) lor N =:1, horvcvcr,  i t  docs appcar. tLat thc con8lomcntc tc j i l
pcr lornrcd by Wy nc ct  al .  (1993) would pass r t  lhc 9091, conf ir lcDcc lcvcl .  . l  l rLr: j  thc
lc: j t  rcsult  of  Wyunc ct al .  (1993) is consir lcrcd conlrovcrsial .'fhc 

ngc of the conglcncriltc nratrix rcmognctization is a dilontnta. lt uppcilr:i to
bc post rcgional Ioldiug bccausc thc mcan Chl lM dirccl ions for thc thrcc locl l l t ic l
drrcfSc l iom cach olhcr rs thc si tcs are unlbldcd (c.g.,  thc l ) i lcotnag cl ic lb ld tcsi ;  . . r
f igLrcs 7a,c,c).  I Io\vcvcr,  j f t l tc l luec mcan dircct ions arc avcragccl,  thc ovcnl l l  i l i . i l l l
is  lbLrnd at D = 161.2",  I  -  34.3.,  oe5 = 19.,1". ' l -hc rcsult ing palcopolc is iocrLt. . i  . r t
50.3'N, 130.0'W and i t  providcs no reasonablc gcological  intcrprclai ion. . l .h is 

: : , r .  ,
is l i l . :c ly cxuscd by thc vcry snal l  s ize of thc matf ix,  that is,  only lhi . .  : - -- : .
c i i r j tcrcd si lcs.  Notc aiso thal  ufolding of lhc clast dirccl ions clocs not C:: : : . .  :  r :
r : i r r lom naturc of t i rc i t  dircct iot ls bccausc rrany morc di fcct ions f l ip l l i : : :  : : : : : : . - .  l r
lc,  afsc dirccl ions rathcr thal1 vicc vc$a.

Trvo lincs of cvidcncc may providc atr approxitnate rgc of rr:ra : r..::_:r::t tcr liro
nrit lf ix. Thc pcrmcablc rock uDits in tltc southcrn Yukotl l:: t. _:.I sotltc to bc
rcnuguclizcd frolr hydrothcrnrl altcration tcl.ttcd to rl.( .. -, . j  l l tc Cxunaclis
C|orrp volcruric rocks at around 70 Ma (c.g., Smuk ct : . - .:. _.rtc ct ai., lgg8).
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Anothct indict tor conlcs fronr 0 region to thc norlh ofthc sludy arca, \hclc voler lnic
rocl is ol  l l tc 105.Ma Mt. 1\vl lnscn suitc yic ld a rangc of pi l r l ix i ly rcsct agcs bct\vcrrr  9,1
r)d 6l  lvh ( l lart ,  1995t Snluk ct  a1.,  1997).  Thcsc indicators suggcst lhat thc loforrs
rnr lr i \  of thc conglonrcfLrtc l ikcly acquircd i ts prcscDl mngnct izat ion duri lg th;  j i r lcsf
C)ct. lccoLrs to l )alcoccDc. fhc l ict  l l tat  thc clasts do not curry thc ntalr i \  ntegncl iz. , t ioI
( l i rccl ion, blr t  lathcr aac stat ist icai lv randoD, suggcsts thi t t  lhcy havc not 0ccn
.  ,  r i r l , . ,  i ' l r  f c n l . r l ' r r c l i z f , l  s . | l c ,  . l ( l , o - i r r o t r .

I icsul ts f ionl  lh is sludy sho!v t l lat  c lusts of var iablc conrposit ion thut l i rnlc rn
::rzc l iom -10 ctD to -200 cnr i rr  di i lntctcr,  havc not bccn sigr i l icant ly rcnragnci i , ,c(1.
I l t lx)ul lh othcr sLudics suqgcst that t l rc pcrmcablc uuits ntay bc fcnla(ncl i rc( j .  t l rc
r;rrr jor ' i ty ol  Lhc chsls i r)  this st t( ly tycrc dcr ivcd l iom gcncfel ly i l tpcr lnc:Ll) lc l , j l j ic
rLlr i r : r iYc rock units.  Givcl l  t l ) i l l  s l ia l l  o lusts i l fc no rcmrglct izcd, i t  is nrort  unl i l .c l ] ,
( l ) i . t  s(ocks al ld brthol iLhs io thc Whi lchorsc Trough havc Lccn rcmagncrizcd ur lL:s: ;
cr i ,1crrLl1, l iacLLrrcd rnd ol tcrcd. l 'hcrcforc, t l )c rcsul ls of th;s study ldvoclr lo t l ) i lL
ixLrLrsivc Lrodics in shata o1'1l lc Whitchorsc Trough ly i l l  carrv tui tgnct ic rc r inrci t i :cs.' l i , is 

conclLrsion ;upports clr l icf  publ ishcd studics thi l t  tcport  f f ;nr0ry rcr:rancncr,  i r r
Lr l tc j )hrtons in thc Whi lchorsc 

' l ' ro lrgl  
i i lc ludi  8 1l)c l -atc ( l rct i lccoLrs Mount L( i l l lc

: ,1,)cl i  ( l l iLn is ct  r l . ,  1999b),  thc mid-Crctaccous lv lou t  Mclnt) ' rc I) l l l tLrr
( lJarr is ct  r l . ,  l ' ) r (r ,  t l rc nr id Clrcl i rccous Whitchorsc b,r thol i th ( l l : r rr is ct ,r l  ,  l ( r . )7),
l l l rd t l rc l l iddlc . lurassic l -csl in Cfossir t  stock ( lhrr is cl  r l . ,  19991; l i ig- 2).  I t  is o1l j ( l
l lL:r t  t l )c: jc I lutors i rrc not s iUui l ic i rnl ly l laclurcd o. al tcrcd anrl  t j rat  thc alhl i i , i  i : i
. r r l l icd lJy l i rJt  ct i lc iu al l  l i rLrr  s ludics ancl lhcrclbrc l iu lhcr jLr |ports tho colrcluuLoIs

.  l r  t ,  t U r r i t  t t , . v c t t r e t , l : ; r i t l t c - r L t t r i l : ;

C l rnc l r rs io r rs
( l l ; rsts i r t  Lhrcc widcly sc|afatcd si lcs in thc Jul i rs5jc Clonglonrcl ' l r tc lbrnr i l t ior)  ol

( l i ,  l , i r l )cfr jc CroLrp ol  lhc WhiLchorsc 
' l ' rough 

st l r l ist io ir l ly pass thc pl lconrir ! t rr t rL
.{)r i t lorncr ir tc tcsL. lhe 96 clasts oi  var iablc conrposit iorrs carr l  r  r iLndorD iropul i r l roD
ol l lb l i l \ ,1 di .cct ioos, s lrowing lhat lhcy havc not bccn sigoi l lcrnl ly rcr l rr i l lct izcd I  r , l (  c
L[ |osi l ion. l ) rc mrlr i r  cr]r ics i l  Chl lN4 dircot iolr  l l lat  \ \ ls l ikcly rcqLri lod (1Lrin1'1hc

l- iLLc Cfcluccou: j  lo l i )cc|c,  probabLy l l l roLrgl)  hydrothcr l l l l l  a l tcraLiorr dur i  l l  l l rc
LrLranrir lc Orogerry.  Thc conclusiolr  of lhis rcgio r l  ocm8lonrcratc lcsl  in( l ic l lcs,  in i r l l

t r  )brbi l i ly,  lL i l t  nost intrusivc rock Lrodics wi lhin slralo of lhc Whitchor: jc l loul th
l  i l l  c l rr l , rL pr inrry rcnrancl lcc, i ls hus bccn shorvn in prcvioLrsly publ ishcd studicr on
Lrr!c {r ls ic l ) lu lor)s-

Aclirrol ' lcclgcruents
' lhc 

ruthor is most glx lcful  to Dr.  J.  W. AI i  lbr Lis hclp i11 col lcct ing 1l ]c

: .rrrplcs. ' Ihenks rrc also cxtcDdcd to thc pcrsonDcl o1- lhc Sltskl t lchcwan Dcparhl lcnl
ol l\lilcr'lll l{csoufccs, llhich lhc author was wofkiog al 1-or nliLn) )'c1ru, lor lllcif lrtlP

i l l  c lufyirg out lhc palcomagnct ic DrciLsl l rcmcnts.

I  i r l  c lcnccs
.  . \  l jLfo]rg, I f .L., 193S. Nlcsozoic aDd [arly Conozoic Dri lsnlaLic cvolution o1 l lrc

ahnrLdii ln Cordi l lcr iL -1/r: l ' roccsscs i4 Coll i l lcnta] Lithosphcric Dclorul i l t ion, S.l ' .
- lr | ,  l l .C. Burchficl and J. Suppe (cds.), Ccological Socicty ol l  Amcri..r,

' : : r l  I ' apc r  213 ,  p .  55 '91 .
l i . l ' . .  1t92. lalcomagnctizim: Nlagnctic Doluxitt  10 Ccologic l 'cfr i l r tcs.
:.  Scicrrt i f ic Publications, Oxford,319 p.
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