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fITD

IMTES1IGATION OF THE PRE.CA¡TBRI.ILN VOT.¡C.AISIC

CENEERS IN TI{B I'I,IN f.]..ON .A3EA

INTRODUCTION

llhe area und.er diacussion in tbis report comprlses a smaLl section

ln the heart of the FIin l'}on Minlng Dlstrlctt nearby the town of F}!n

Flon antt the Euttson Bay Minlng and' Snelting Company' fhese are located

approrimateLy on the Manitoba-saskatchewsn bounèary at I'atitucle 54o 45t'

comr¡nicatlon ls by a branob Ilne of the canatlian Natioaa]' Ral]way fron

ihe Pas, Manltob€tr wbere a Resording Office !s loaated' The $herrltt-

GOrùon Copper Mine is reashetl by a spur\ fron thls FIln Flon Line'

lbe aiea of the voloanlc centers oocì¿rs on the north-west slde of

Fl,in Flon Lake anô ls therefÖre on the Saskatohewan side sf the boun-

d.ary. thls terrltory bas beea extensively burnt¡ thus naklng d'etalled

geologlga} work posslble. From the lalre the largOr of the voloanrlo

centers, tenoed the ROad Volcanic Ceuter, !s clearly vlsible, standlng

Out above tbe neigþborlng formatlons. Tble center ls reaohed wlthln a

few minutes from Flin Fton Lake, by a portage tratl nrnning to a laJre

firrtber .¡vest. Approaching the center thls way, lt rlses up qulte

abruptly from a lOw grassy areao lts bord.ers are equalLy dlstlnct on

the west and. nortb, but on the south lt interfingers wlth nany t¡49es of

erplosive breoeias, tuffe and flowsc

the club IaJ¡e voLcanlc center lles due north of tbe Road voLcanlc

oenter, and. south of ctub ]¡alre. Its western border rlsee up very

abruptly but elsewhere it lnterflngers wlth explOsive materials anð flows'

Tbe area of these voLcanic oenters afiord.s about the most facinating

geology that one could. conoelve. A renarkabLe anor¡nt of data whlch

dovetall to an ama,zingd.egree tend. to prove that a najor granftlc tn-



tnrsloa reaahed. to withln a few br¡nctrett feet of the surfaoe and then

broke througb a serles of lavas and sedlments to fom twg or more

centers of volcaglo aotivlty. about these ls a series of exploslve

breçelas, tuffs and flows whloh in their fleld relatlonshlpo anct in

thelr lithology are clearly related not only to the necks of the

voloanlc oenterg but also to the granitic lntrusive.

Toqnger more basis intrusives lle witbln the Road Voloa,nlc Center

and a sesgnð, yoì¡nger serles of erplOslve breColas, tuffe alrd flows

are slmllarly reLated.
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illtE-i,1¿E;JI ÇûWf.tïi

ï]¡¿s'L of i;lie liissi ¿r,ür. ciefirr.i;erly unûerlyii.rg ir, is r;. collr-l:rlex of vol-
ctlllios ¿":oú iirtrüsives wiiieji h¿vð \'€ry 1i'ï; ble ceer,r.iirg on 1,he area ci,oscrii¡ed.

lrerein arrci i¡¡iI] therefor rio-b Lle cLiscusseú fur.1;irer.

1üIS,$I liF,rlruS

'-Lrhe i'.'iissi series i;i this sec-bio¡i oosr.trï's iir the boÍ'uo¡ir of u 1u.r'ge vailley

vu'i.Licli i;o t'.he norUiì is oi:cu,,iecÌ o;r r.)r'oi¿.hton üreek. The Íirost eoatiierly oat-

croi)s or¿ i;Ïie lv(: s'0 s icle I ie s jus'o nor'-õÌ. of 'vner:e cìie rlre igh Lotr gyaüri-be re¡¿cire s

i-ite v¿il1ey, ¿;tiu on ïltû eãsi sioe ji:ist c;_r,..r,Jsite i;Ì¡is j.roir¡.-ü,

Jire ì'iissi selries iLe¡'c is Ìilú.i.e ur.û of & eèi,såui congloirìel:¡j..i;€ì gelteriiliJ.,

o;.itiy sliea'r'eci, a i:rid.c-1e; ciiv isiori iargeÌ¡r tili;-r.iJri-Íllic¿¿ soilis't s ¿uici. cruat.tzite ,

aird an ij¿iiter civisiO-ri liirgel¡r cOnglOrire:l.aüe. îhe ¡riciclle cli-¡isiOri is re 1a,t ivcly
vei-y soft i';itiLe 'tr:e; up¿,re t' ¿¿rtl loi,¡er uivisions ¿¡,re ¡';iocì-era:-ielJ¡ so ft. jis ¿¿

COl1Se(:üCritCe rìj.iese I'Oc.i;s l."z'c reaúiiy eÏOci_eù ¡¿irc]- tjit:ír iti-eSCìt:tce is res,pOriSir:Le

for t,ii-e v¿i1r-eJ¡ .t:.ere. ljre rþ ucrr col:gJ"Oi'rre r,¿te di,¡isiori fori,is i" ririge aio116Ì

tlic e¿st s it¡.e .

;jou'i;i.r of l;.rie last o't'r,ciioiJ [,he viil1e;r ooni,iiiLLes ro i;ire ïio¿rrì. Vo]o;."iric

tcii'ber ii: si,ci.i a ìllËJlil(Ìr e;s uo sii¡l¡;est '[ìte contiitiiity of bjte ser.ieg DL¿î i]o

ror:.h re¿¿uii¡¡ recogniz¿ole às suLcÌ.r is 1;o ue focLnd.. llowevero a.loirE; tÌ:e

nortliern eiige irilcÌ at ¿¿ few :rLaûes rlitiril , one of vr¡jiicì: is iirc.rioa,r,c.,cl o *.r"

otl:e,'sn¿:,I1 rna;$ses o.li ¡.i i)eorÀliånr ìri¿iii;r she¿rr.ed fi¿;Ìri;-grc:y,úo yrliitc rocji

l¡iricl. is cì-i-iferÏe rit fro¡n anji o'üliÐl' iir. cire volc,,iiic cetl.r'i,er. i;ir.rcll of this is
clear'-Ly r¡¡e1r oed-iled ¿¿nti i'iade rlr: o.lÌ grairrs of iiuarrtz. ¿\iI of i.i; $no,¡rs iï.-,
rr:g'u,ia,r' r"oLiixleci ril..liiÏ'tZ gr'aiiLs ¿¿iicl sOtite i}¿çs cj_istinc I iroalciers iiL ii,. .Ltur.tirr¡r_

n0re iÚ ver;i cIosel¡¡ r'essei:r¿Les ciefi;iil;c iitissi ¿lbout a; üri1e 1,o ujie nor.bir

l'.1:i¿ir ir¿¿s i;een alïereo. oy ii suiiill gri,niûic iir't,rusion, t;.li€: ilLir.o ¡alie I'ol_ei,"iiic

d€ltter.

I'ili"ùrosui'rJ;-.rii]ã'Ily tne liissi is seeri'co consisi, of lu.rgc rou¡tcleci to sail*

a.rigul:ir tr;t't;Tlz grarins in. a ileci-il-i;rrlo f ive gr.aiir.e ü, siJiüeou.s íjrcrç{'-}rhji¿ìss

uisuiall;;, i,vli;jr uonsicie::abte Dio.i;iLe. ljireelriri.g einó. siiicif ication ai-e evicieiit.
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f.n j--rlaCe s i:Llc ¡3rCi.rirO.irt.iS ii irrìogäi's åS ár cter¡sc ¿;r'arrulaÏ, üi8,ss $UggÊst ive Of

i;i;'"J.or:ri-riza'uion, oril, i¡r'liioir Ïi-¿¿.s ;.rçe¡.:. ci.efiiiitciy +;ra.ceci as due'[o silici.É'ice;.lion

Túiti, only li,,iteci ¿.rLrúorlU)¿ìjryi.úg slieâriÌ141. fl:e felastrar'$ itt 1,lie groulr-irnåiss

trlive Þeeir ITre rrros-b reticiil;r sr¿sce*¡1j iiti.I.g ¡o bir j.s ¿I Lerai; j-on. rllhe taÏg,er

9^uåiriz grl;ii:s ir:"ve ¡iIso Ðeen aLtcrecl or irrjec'ied !yil,h tile ii,.,.ter i¡nartz so

thab üirey .rioiílc biines uo longer resbei:r'ill-eì ori¡;ii:rt,Li. u-irits; .rul, sh0\{¡ Ììo e,¡iC,cnc,e

of tiryror:itiz¿¿i;ion. íjireairin¡; iills givcn lise to cor:sicier¿lu1e serici.te 1_tro-

i.l;r.b1;'aer'iveci fron ÍeICrs-i)¿irs ¿;riu'- il'hii;e iniCas. ¡io'[ile r.liir'',,J-¡r ¿11 üclyeci lo

siúori'tie ig coir¡:i,.rrt. .

ÍLre ceci^iil:er:ts .frolrr inuiieci-iat1.]i 'lre sï of i;i.Le Clri.i: i¡¡;.ire folûairi; üelitr:r 'beir,=

û11 ¿1 sOr:te.,irai, cLijjíiereirt alliiê¿!r'¿ì:rìte a,s tite¡¡ it¿r¡e jjceri itiúrrú..ued ¿ixi i,r'¡,Lili'l,izecl.

r.{tariz ãì.111r f.iyrit() lii¿i,'-e ìJeeil i1I't]'uùerú(:i]., eiiidOi;e attr'j. zaisi'i;e formecl i.;yaro-

'i,ireriaa,llSro 
',,rh,ile r¡ioIite ancj- i:roI.ülIc:cd.e^: .r'esuiii from rec¡';;rstó1liza'uioi:i of

tiìe rrì¿Lf ic :;ri-i,tei'i¿;Js.

$eäii;ieilbs Lìf 'r,his rj¡ìre ¿r-fforci erricreirüe aË i;o 1;].re o:'i¿,;irral na'r,:ure of i;he

.,-rÊculiar iïrtl'Llsiorrs on iirc Rouui Volc¿uic üenier. Thc+ ¡üos-1., il:r.:or'r,¡nt of tjiese

incl'rl+io¡rs is .f ine to neo-ir:un-grairLed. co¡rsisti::i¡; ci.oi¡rir;.liütly of i.;u-ar'uz, f{:, iLis )¿1r,

serlci'ue n biotil,o a;rc qÌi.LoJ'i-irlj . ,.leI1 fofi::eci el,Jj.tg¿i'[ecl cr,;¡'sL¿"Is of zoisite

û.re ûoirtillot'r a;i(i L:e.iiii Ie ira.s r¡êen e:iüe]ls i.¡e] j¡ introcir-icecì. Î]re-i:'e ar"e ¿ few

I*r.rge rou¡icieci L¿riits of tluurï;z ijroi'e or'less Loc¡iliiseil to ol¡e i:ir,rrii. Iiris

s¡'iì]e cO¿iI'se ua;itl iias reefl lilore pcÏineiail:Le ïo 'Ûj.ie iiei]e Lr¿i.tiü¡1 Of epì-c'-ote.

Tìre ,viroic strL:c-i:u,r"e uf 'bilis rocl'; is si.ll.'gesl;ivc o-i ¿i, sc,t ii;re.rìi ¿i.iro rlesse:,rì, lcs

. t irtl ."i]0i¡c lile;¡r'iioiteu gt'arri-UiueC l;.rci it':.cì"i¿r¿:.beci- iríissi"

-dut:.o1,1r..r soch reínÐ&¡rt o;ciL¡'s in tl:.e volcanic cernber olr'çiie nor'cii sicic,

ivìre;re 'oiie i,lissi vioulci occrlr i.l ¿-rrojoc'becr on cì.o\',în ihe uülie;y. This rock is

tneciiu,r¡t-!'i;re gra,iiLecl ¿uil .li.¿s inc'ltntla.rit i;irge bioì;ite lei¡ur¿r¡:.i,s lvhicìi tjior e ot- ]ess

$]iow ¿-r ge',riera'1 atigi;lriet:1. tlhere seerrls to ce ¿i n"ind of .iiric i¡¿;tclri¿-Lls pei;rqeen

two coarse ililr-.-rcrs wTricÌr is sur¡.;.t,e;si;i.¡e also of ¿ seciiltlerrt. The rock has ,Jee¡r

cOrisicrera¡-.r}¡¡ ailtereú oy griiniiic s-i;rirrgers e anc1. these ùit'e resj)Onsit¡le for

some large felclspars oeiirg 1:r.esent. $tlrer o]íait'l.Llles o f rioul:i;fiil rock s,ouciied



Ð.re nûsi J. iircly of igreo r,rs ori6iri.
t['he eviiie,¡noe j.]ûln-hg r¿i'cirei' üOËCl"Ll"SiVeIy bO

Liissi es.,reciaúi¡r as';lle¡r are cuL by crixes v¿hici:.

¿h;er:r,t ion ¿¿¡rct ilci.ura'b ion.

ihe lllissi aLtics-b iir i;li loc;"l iiiers rvhere it is travelseci-oy in'crusi-ves.

rlhe prc:serv¿iÌiol of the I'lissi lrere anrci noi: iii 'úIie stretch ii.r¡¡getliately 'bo

ti'.:.e ¡rorth resulted from iTLis iircluLration. Íhe aþsence:'l,here is r^eaciily eä-

plai¡red ¿t$ r-reing cue to gj.acie;.';ioli. It ís clear li.ia,i; i;i¡.e ice rfloved d.own

t,his u¿¡iIey 1,o ii:re sout.ii. Tire oi:ns bric'u-ions r"û l,lie sou"L;h eüd 1,lrer efore

i,vouilc,- accouurt for -[Ìie relatively greater erosion ii,: tiris section.

lllLe inclur¿i.tion is a

cert¿riir rem:r¿,nts ileing

rtoulri aecou:rt for their

oortu*nLln .clr¿rralcteris t i g of



ïH¡: Firi\i Fiüii äifJìIËs-

The Flin Fion series i¡ c.lls'b irrc,clj¡ divisiirle irito

lov¡c;l f:rict ù1:rte r one of ciar,k grr.,eil åi¡rr-l g.r:iy voJ.cå.uri.osn

i1rtetr'¡rri¡;oa iigiÏi l,ïi-"ur å-l1u ûarla gT"oetr volo¿uries.

ïire Flir¡ l¡1on series }ies oil ïoi) of 1;he iiiissi.

arr(i. a ila.lf rniles vû{}Ë c¿r'r'ef uii-;y s1,i.ruieu. Ilf 1,1:Lis stre+loij. lresicies olrr\¡ir:jg

¿iI-r) r.i¡¡.cl- j.n e¡ se¡rii-C iÏulc , it sir.OWs r-ltarÌJr rrl j-jtot" cre:t"r]¿:..,; io¡rs . "¿lro L¡itcl fire

rvhoLe lerrg''oÌr of ti.is ilcleicil"ir¿4 tilese i¡irinor chei,nges iit cli¡ec1,ic*r'bìre st¡,ik.e

a;rc. clii: r¡.f stra,.i¿ bo'bÌr a¡oove i.r.ri,;i ..¡eiov,,' oor:r.es¡Jorlci rougirJ.;,, or e::i,.c.tj j.; vrri i,ìi

tli¡¿'i; of '¿ll.e coiri¿¡.oï. 4--u íriost creirulati-o.ns i,herr) ¡iïe ti.ti.rior sirì,¿ctúres in
tl'ie i¡olcu:rics r,i¡lricl.r plurrge soilth. 'Ihe contact c¡;rr be seen cleariy ¡.ear

the tlluxpiirle rail-way auird- along ilreigirton Creek. Itr íhe firs¡ 1ooalin;¡r

iL curves ¿irou.ncj- in ¿ur a"rc; -;he oecls of lloìh series folioi+ ,cher ¿¿rc ¿i'ci irr

ïhe vo1or,,¡rii:s i;ìrere is r-;I¿iinl¡r' u.isible "i rlrånor eynuiiire ,.-rlrmging si:u.ûii.

rli¡.er"e is ir-o evi,clerrce oÏ a, f;ariiï jrere ¿i¡ici iL, is il-ijl.ij.oQll; to coïìGei.¡e hov¡

a fauj'i, corilcì- ue oe;tiveeri i;ire 'ü,¡.io series. ü¡l Ureig.nL,oir Llreek t¡e coirr;¿ict,

is as low ¿s 10o tcl ti::e e¡is-ü ärÌiir is ii're¡:ular'. 'Io 't,iie sou,til alon6 ,l,ire

frend. of tire sont¿rctn volcr,uric rooks arc,¡¡elL exposed ancl there is.¡.ro

irle,"k iri'bhe;ir co¡rtirurit;r such i¿s'r¡oiLLci, i)e iiccessi.ìï'y if ¿,i f¡ic.lt .[ollol¿ed

Lire e:¿s'ì;e11ì bouiìciary of i;he 1ìiissi.

Furtìrcr úefi.1iïe confirrn¿¿'uion of iiris is plesêirijeii. il eorurectio¡r i¡¡i¡h

t,i:.e úe scr-irl'[i,;u of f;].ie ltoaii,Volc;uric Ceu-t;er ¿-i¡cì re]¿+bec e:rtrusiv€:$. fiie

i.'Ii¡r Frr0l'i volc,,rirics ltr pl;;,ces lie on tire råpjre'ï ci-ivis.ion of []ie ì{issi founci

i:r tiie &rc¿¡ i.tnde.i'crisc"r;ssion, a.rtú far"bìrcr ¡ir:r'bÍi r€ìst ofì ¿i., sr,ij_Ì irigher (iivi-
gioil . Iri,,;j.a,ces Lhe volc¿r.ilics c¿:i cLe¿rIy i:e seeïl t.,o !rlìnca.Le bhe ireds ii:

Il'ie iiiissi. lil Otle ;-rf ¿gs -úi;s siri.ke of lire oeCs in ¡;Ìre i,r¡,¡O L.Ori:lahi.olis

axç at ai.il aiì8le of ¿0o. Ib is conclur;.ed tt.iau the volc¿"iliss in i)à¿s"ü ii..L

Leas'r, Oç<:r'1ier -,,jre iilissi ur.r¿OnfOl,màbl;r.

6

tirree pieT.tsn :i

¿*rrl a nitloLe orrc; of

¡Ilre corr'oac L lor olrc
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rlo fjie so¿'i,ir o-[' -lìre ]rio¿icj. Tolc¿i.i.iic üerri;er, .bhere ¿¿re Ii,.,riteo ¿íj,erì.s o f
¿i vorc¿inis seri-cs'rvl.:.icii in uo{' .,ay is coíru¿,ï'irrle; to tile i-rle-rlissl r)orn¡lÌe>r.

t b is f ¿'e ijiler åii.i ie$s g:re iss ic aJlrj- s.br.rict.*r,¿ilJ.y i¡cr-ic¿¡.íes ü, close s.Lra,,,, i-
grir,.-riliceú r'eL¿¿'r; iOr:sìri;r l.+ith í;jie oi,erj.j¡iitE rOcjüs. I.b is iiC-r in û.i.¡,ect coir*
tac'c 'citir tlre iriissi a;iyr'vÌter'e üü'i; orlt- iirlie'i; o iilc-: riorj;.tr sj*ilar vorssnics
rie: ott'lirc ìtíssi. -deti'¡eert'i;ìiese a,rcè¿s srnarÌ *lnil,ches oi'si'riliir ¡ocjr ¿rÌ¡ove

tiLe ''l'issi, ¿,Iti ul-e o il1 ürre r.oär¡. Volcul j.c çleirtr,-,r iriå*].r :Jc r,eL*l,e ci" ithcse

ÏooJis;'i=c c1¡isliifieú ¿r.s tire.¡roi¡cr üivisiou of tÌ:-e ¡.1 ii-l Fron sriïicrsn

ijt¿'ac i;utr¡.iiy cl::-is sor¿the.rn ¿re¿i cf voIc..,nics curriío.ms .i;o 1,jre Iiicitj"je
iì"Ívisio.rr, ¿¿icì- if r,.iie ]:rissi ori¿lirra.liy coirj:'or,,:,red. to i;i:e s,[u.¿,ct*r,es oi.
'çÌ.i0 se irÎO, 'uitriCi.i is j.ii,-.e1.;, siiiCe i,U C.¡"OCs i;O tire iio:r.b1in i,l l,,OLi1rì. j.jeiüess¿¿rify

ir¿;,re J:;iri ue,LOr-,,iìie .l¡OriêI rslvisiOl .

llh6. j'ou¡er illirl ilforl ciivisiotr is i;rud-e u-¡r ':rai:rìy of ¡'¿i¡.ssive cl¿,¿r.j; []jreeir.
aur,J gÎa:.i, '¡olca,riios r,¡irich *l,c ir]"Ob¿ii:I.1, laf¡j,e I¡¡ ie,Llas. üar:e;I¡i Llre;r i;re
aitr;]å'-ì"aJ'oi'<r¿rj- ancl ¡Ì.rov¡' ,.,il-Lo,r stìr"urct r{re . r:r ir:aly ijii¿o(;s L',.iey shovv .r o.uüi.e cl

'ri:(':.iOüI'iS us oil 'tL&Ayiflo üüil solne piirl,s ¿;t.e h¿rrci. ¿¿;.ci_ cireryty. lì.feu.uc¡Lly

'i')l:et'ocr';/l' l;s o'':' felcisr¡-'r' or' ii;o-Ls of t,r:is ilÍrr(¡t ä] rJrjtrìï,. ?he:ser i,Jzirr-:s e:,,,:r-,,;t

fo¡'colo¡'¿ir.e sol¡j.eì¡giLat $irnil-¿i¡- 1,o iile rir;ioli.ces rütci r¿ui;r,tz *;or,,i.rhyþics of
r:.i¿i,er r)ecis,

fii ihe series ïircre ar.'e uLso ,¡eit bed.cLeei. iril.'Í's, amd. so*e bf ,r,j:e

iltassivr-: :'oc'Lc ¡-rr=oi¿t.l-rl)¡ vcir:'esf;üt$ i:û.'f. ,3ri;coi¿s i-racie r¡¡.i oi siliìijÐ.r- €lrceil
fraglicrits j-it ¿i Ercell iüi¿trix ¿ìrêr raïe gorlil¿¿reit'i;o tjrcir'¿:r:ürrd-¿i;r¿e ir;. iiiSher
g ri I' i_(., s .

üli1;,' oüe $uic'uiorr flont tl:c scul,irrlrrr area iï¿ìs s1;uicì.ie<i nticroscopicaliy.
Titis r'erpre sor;ïeLi ¿)' újreelÌ lava coirs is i; ing d"oi:¡l,riailLiy o:il icìiolilof.rtìou.s lioyn-

i.rie;rcie i¿ii;ii scllüe Lju¿ir.,ú11 a.ci fcLd.s¡.,¿r.o ¿¿ úoi.lsiri.eraiJle ,rar.t r:f .i;.tlc 
rl ri¿ír,tu

occiirÏiir¡; ¿$ Ye) iirre:ts. ilte r'og.ii is ., aror'rr;,,yr¡,, -.lire-r ielús;.¡¡lr pÌicrloc'ys.is
beij.'g rrari;ii"l1;i o'l'coll-li)lele1¡' ,,itergi io ;r j'liae ¿iï.rr'iì]¿Lr i¡i¿¿ss oíl ep,J.Li.ì-:c

¿rnr'i øoisii;e' r'l1-í]ygtitlJ-es, o-t' eçicì.oce uv-itii iL. ra;rriiuti,i:g s,cru.c,r,ur-e ç also occ.i;.r$r
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iviu"gtrciite e$ Lì,i.ì aotiüe...isoir.y', arid. c¡¿i-ci'Le in i;ire tìLlrlrf r: i'r:r irrle ts , occtìr

s;li;t'irigi;i, lÏhe coilrposition iil r¡c,r ce¡r'[ is 4l-vyroxiri]útell¡ as ,follov"s;,

Qui*rtz ¿"rrcl FeIdspäil:--J0, i{orrb}ericie--60 o 1I¡ricio'ue airci Eoisiie lcss i;irau

I.0*rcalcite and. i egnetite r

flf the sec'1,iolÌs s+"rLcÌieci frOr:l tlte uorthe rn ;ì.rG<r¡ pnl"r 936: rir¡+li 3.1 'ül1c

rli,jc.ri;ll1 ''i;,.,-rc ciel,:.i:'ibc;ü å.bove. Largo felcls;re*r ;t]renoorysts or ii*rots Affit

urhicir ha,ve al-tererå sliglrtly to e¡:iriote and are showing brealccj-ot',¡n i¡rto a

granulair inass rlue 'bo silioifica"¿ion, form about fifty-five i)er cent of

the rock. 'lhe green masses surrounciing the felcls¡rars coirsist of rnecliurn

grained. closely compaciierÍ idioiaor¡irous ifoÏrllliencle, soitletir'nes presetrt bo

ttre extenl; of exclucting all other ninorals. Inters-biðialry a 1itt,le

clua,rtz ¿'u¡cl fel-dsJ¿!l' oùcûr. \'íitiri;r the hornblerice are¿',s attd en';ire1¡r e.part

fro:n th.e large co!-rj)¿r"reì.ìir¡sf¡r unå,"ltered felús1r:-t::s t iiri fr;irl¡¡ Ìar6¡e Ìil¿i.sses

of el:iciote 'u'¿Ìricll lnost proþauly re¡iresent ai-i5'gcit-Les. T?:e ¡rhenocrysts are

oligociose. The rocir closely resserubles ihat fro¡n the souihern sectiorl,

arurt is acid.ecl evid"ence fol co#elating the tv,'o areas, sitrce this type of

lava does not occur elser$iere.

.å.n exa;npl€j of a gr¿iy l¿¿v¿r from this àr'e¿ì vras ¿¡1so siLldied. This was

pori)hyJ'iiic, the :leldspar ¡rtienocrysts sho'¡¡i¡ig a higtr riegree of saussuri-

tization aurrd only heingi r.ecog¡riz;'ii:1e -uy'ulieir outlÍne. The ¿çr'o.unùilaiss

is f-in e -grniiireci consisCing of (iuårtu, ohlori'ce atru small ,lar';ches cll'l ¿lterecr

felcls.¡riir. .Hornblend.ephenoorysLs form e¡,boul, five irer cent o.fl tile rock and

ar.e of la\e crevelopment fonning elb tire €)r,p€ils€ of ti.ie otirer nra.fic il¡iner¿¿ls

eurd oultiilg across tìre earlier flo"¡¿ siruciure. cãiiüi'be has lreeir introcìrlced.

at a, Iater peri.od. She comirosition in;ier cent is ai)1rroxiinå.-üelyt iùuartz--A-C,

liaassuritizect Ferd.spa,r--õ5, HornbJ-enàe-5, -;irlorite--15, Oa,lcil,en Ìtiar¿;iretite

an¡ci

íiouLlr of the ülu.b l¡ake ToLc¿¡rric üenter there Ís an errea lryiirg at uhe

i:ase of iire iiiictdrle ciivision wirich w¿r,$ beliêvect f:'orn fiela eviderrce i;o be

a re¡un¡'rtb of the lrov¡er Fl in Flo¡r.

a'brace of irit,rocii-rced e.-,icloie.
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ilnr-i-e¡. tliel rui-croscope iì; is seeir -i,o ì¡e p¡ r'ooh l'¡hich is cloltinantly irorn-

ble:rc1e ¿rgcl oüt -þ]¡ L1u"u,ïtu stringers rvhj.{.lir h.¿ive ìlr.oü.ght ln coirsitier&ble

c¿ilcite. lllie jior"üblencle occlrrs as elongatect neeúles ¿uicl rod-s ' ¿lr¡d as

iùiOrnOrgirous cr¡rsl,.ils. Iri illaces i''" is irreseri'r; to ti;e e;iclulsioil oi;' el1

Ol,iief rnirlef¿is. /r siliceO,lS ilfOurlltì.lûAíj5 Ocotifs euiiOngst -blre horrrþlenäe

hul¡ rni.roh of ii neiy also be of ¿ìn iïitÐoúLiüecl nattlre. l.'lagrreLite is a,ri ac-

cessor-y, The chari¿eter of tiris rock. iiie r-eiore is the sá.ine as the otlrer

greeil ]swas of 'úhe lrorver Flin Fion, altìroilgh no i)iiefl.ocrys'r,s or

\TJEfE Sê6II¡

üIiEI GIÌ'JüN G¡rÁ'Iilfit

Ihe üreighioir Gr¿urite ¿is s-ho'frr Ou î;rie ¿àoooil1ìl¿nftyiirg ruel:

Latg;e area lvhicir e.:ltend-s bO tiie norïll-1'verst o west ¿:t.i- sOtlÜl!--\nie

miles. Iire lreiri sliovin he re is 'Lile ¡lgs¡: e:asterly. 'Ihe grar.nii;r

been fo,rircl i1 contact v'¡ii;Ìrthe T,Iissi thOugir 1f þoth ¿¿re conti:

tj:e sq;tlr, iä tlLe area sO;nh of v'¡l:iere ür'eig'lrtc1ì JreÉìrç f irsi; i

'ijh€r iilissi, il is a":pr.irertt, 'r,ìri+i tìi.c;i llusl, ]ie i¡r uorr'1;ACt fOr'¿o

,.:;tr.etch. r-üre granil,e holvevcrr úeÎirii Leiy cirilr 'r;Ìre Lorler i'l in

Soi-r,th of .i;iie 5;,Oåa rlOlsÈ,iliü Celiüer. $iirce 'c.iie i'lissi ¿ürci i0wcr

arc;'uire;roungest lociu¡'che gr¿r¿riie is in oontact ivitho ¡ricl siiice lLLese

¿iyet ,ìo'ú {,jr.ea'ùj-Jr úefor'¡ned irere, it seei¡is logical to soilclucle i;}i¿t L,l.ie

gra;rit,e ireir,r'i-ry r¡.'as th¿it .?art ¡¡e¿¡r'esi' to tjre sr'L¡"Jl¿ce ai ïhe ti¡iie of iii]-

'brus iol.

llhe relationshÍi.r 'oet,,,ree¡r i;i:e g::anite airc{- t}re Road fo}c;,rtic []ei'rterr

t4
¡r{r., oitsû1.¿rco: l-ry a ctralv.T,'hich is d-ue t'o bhe prescilce of ¿i rela.ti're}y )IouJtg

:felcì.s.;.rar poriiìi.j/t,y uyrie of a t;ypc ÏrlricÌr is ¡;lore i'earì-i1;;.' eroiiert tllårû jrÌori'iJ

o'cþçr.rocjls. $ii:lila,r inatcrial ¿¿uú ¡-rossiol¡r *oe.ii'1, of t,Ìie s¡:ue u-yÌ.e.f'clJ.iows

'Liie o¿ise of tl're lçIissi ';o the nortli for iniles. ¿!e¿r tire volc¿i;lìic celrúeï'

iL ii;t,¡an,en'r, Iy foilowe(i '{.;i.re ii¿se ¿s f¿,,r as iro$siui-e ili}¿i' Ul.ì.err cor.ibitruiecl ;ilorig

ihe sa.¡ne tïelitl j.iiro uì:e ar.cljaceiit i'oci';.

ai.i-riygúules

LS rl&f! Of å¿

j

l
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[be Crelghton Sra,nite throughout the &any squere nile to the north-
weet ls ooarse gralned. In many plaoes there are small dt/kes ar¡d. lt was

noted that the terture la these, as aloag the eontaot with the oountry

rook' was ooarse. even ln stringers of a few inohes at d.ietaooes several

feet from the nain mass.

In the eouth-eastem part the gfanite takes on qutte a dtfferent
aapeot. From a short ¿irt"rr."" north of Creigbton Creek to four thousan¿

feet to the south, ln many places along the contaet the granlte grad.es to

rbyolltlc or quartz porphyrltic materlal of a fine to d.ense terture.
fhroughout m¡eh of the area of the lltt1e hob between orelghton Creek,

the Misslr âlxd tbe feldepar porphyry d.yke, the granite varles greatry ln
texture ar¡d. rs raaily flne grained. rn ma,ny pLaoes lt ls a quartz Þorplwrrr
elsewbere a ferdspar porphyry, and. in stltr other praces it shoïes no

phenoorysts. Dykes glven off to the south in the r¿ower Flin F10n volcanlcs
grad'e sharply from granitlc naterlal to rhyotltla or quartz porprqrrltlc
materlaL. rn the area of the volcanlo center and. sor¡thward. for one thou-
sanô feet where the granlte oontact le obscured. there are no granltlc
ctykes but tbere are sonte of rla¡rolitic a,nd quartz porpgrritic texture.
These are nost reaeonabry oonsid.ereil. to be related to the crelghton
granite.

The foregoing evittenoe further lnd.iaates th¿t thls part of the granite
¡aust have been olosegt to tbe surface, and. msre strsngly suggestlthat 1t
must have been very close to the surfase.

uncter the nlcroseope the typical, granlte ls seen to be ooarse-grained.

and' very saIla, with quartz and. feltisper ln approrimately equal anounts.

rn aLl the slldes stud'ied' orthoelase was the etomlnant feld.spar belng about

twice as aþund.ant as the sther actd. feld.spa.rs, naraery, aold oligocrase,
a¡rd' rarely albite and' mlcrocline. Íhe rnafio content is largely blotite,
consld'erably altered to chlorite, together forring Less than ten per sent.
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hJl i;irc: sec'i;ions i:ìioi,'cn clc¿,'r eviicjLice oi'silicj.fic¿.ii-ono anú -L,r,e,.,.ic:r:i;J-;7

' \'?e re Qi;-L ir.i' queif tz striirger"s n .s"riooie is :rl.,tr seirt i¡i $orre r,€ r,ce seii.l i.irir; ¿r

iryaÏo-i;iie li,r¿lj- ¿j.l bc.-rátiorr of -cjLe fe;Icls;jij,r,sr Thj_s e¿:lì.cr.¡1;e is soi:le.t j-, Les i¿eLl

cevelo¡ed' or:c'iÏr'ing .-rs Í.air1y large llasse$. rn ihe f irrer grainect lriirises o.f

tiire griirrite o r.e*rr.e s(Ìjìtirjg t:Le chilìc,cr. ilon,ijac,r,, ïl:er epiciote is quita cl,is_

sellliiiati;e(i ouciL:'riii1; wil,h tiie ferroi;iuu¡Frersi¿ils ¿.s lveIl as1,he i.e,l-us,.¡¿;rs.

I.{i üiie sOårse {jr¿ìlti-tc ì;hr-; largc felcj-s,r¿.,rs ä.:r;rårgiì|Iy fOr.ir:ei j,.ettÇr,.1¡ ,t¿1,j.is

for iìrr; ir;ri'.r'othcr':n¿r] soIütio;is so th¿t, ti.re ei"riil-o'i;e occLirs ìlir.iirel;i, ,.¡.i.Lr,i¡i

1lÏ'ieile irt-iir'e¡'¿ii-s. i|'he re is also ru:üìlil¿irii; evicie:r;ce o f seri.ci,¡:iz¿i-i;iorr ilf .,,lie

fc':1c.Ls.'-r"rs ,vi-iicil &i c øs å- r:'rl slii'c oft;e n clor,rcj-e ct- ,,r,i.i;h se-:L..icí Le. Jhis ¿.1:.ocetis

¡'to ciouit'¡t ocÚ'i]'1'e ci äLoiió i:vi Li, Li':c e¡)iri.o " iil¿l,ioir. oo;,:c,'1 i..¡cìs ¿¿lso ..;i"ici r,e is
coill:';oil iir l;iie felct$:jù.ijs r ci,s rve 1i a,s cliss(r)Ìr.iirj.¿r't(,ci or ¿;i,s stJ,irìger$ 1;iii:o.;¿Ì.r-

oüt.rilcì j"'oc.1.,.

. 
Pje ocÌ:r:'oic i¡¿rj_os ¡ar'€j coirlí]o-ü ili i;Ìie bio uit,e ;ì.ïri_ $e clâ ,i;o o.øe i]ieir.

orí¡;iii i.;o -i¡ituitite , ,iit.iuh iii ¿" jleuv ci,:Ë(?Ê w[r]s rìct,ice ú e1ser"¡iter.e iri n]le

SjriìÍii'tje se ctio¡:r$ o sOrncti¡ae s ünci-eïgûi1ig ¿¡. l¡reairciowr: i¡r1;O ¿ån ¿riIOr.:t¡O.rs

jflâsLìj r rþatitrr j-s ¿i Col*:r0n ¿¿ctcLisory oi"i.i; is not .blle o{¿¡Se: Of Llie }:L{ilOs i¡l
'cÌ;rc biol; i'he . i-e{iret iic arrd- ps:,i re i;re ,-i¡;u"¿¡.r.ly i)r.c,.sent . ,ïÌre epidoi;c is
1"tsi"i¡¿]Iy colo¡'Ìess olr ¡åiltlo$ii so o uui irr ¿i feiv o¿-,'ses l'¡herc it ilas de;vc:r9."¡6[ ii¡
i;he lreig:'iuot'ltoo'-i ojl i¡iu.i'ic rii¿iue:r'ials i+, is gfeeitisir."ili_ irleocj-rroic.

. 'Iiie iyr.riQi*I ÙreiSiibo:r granii,e rjlíL)¡ Lìhare.iore i)c sr?jjìi:icLr lii ár5 är,11

*arlr&tri i: ic rock, con1, ¿¡.inirrg i,oäucl&n1: ;,¡eIl. cì-e-reJo;tecl felcì-s*:i:.;.s , Li.oinin¿:(ì,úly

ortiiociarse :r';lii acici oli¿;ocL¿¡se, rviiÍch jras uee¡r nocj.eratery siricif iecr., the
letier' ¿icíiotr tenain¿; to lrroii-uce a Êìr¿ìnì.r.lar ;¡r¿ss of ilre jlelcsrrars. H;¡rirc-
iher¡.r¿il action has cloLru-e d, tlle ftrirlsrrr,, ivilÌr sericiie, e;;iC.ote ,àr.Lcl_ sot¡ìe

calcite. Tile coi'ni.ros.î.tiorr ivas founci 'i:o 'oe riuii;er ¡--"niforra ..rne #ry þe c¡r*

¡rresscd- ijr tje j' ce¡ii as .íoliol¿sl Qu.ortz:-4ü ¡ Felci.spars-4i, ,3io.riûe ¿¡rcÌ

üiiiorit,e --c--r0 o 1Í;ricioLe--0--J, Jarcite--2, liagrietÍLe , Ì;rrite, li¡.rir"tite

år"Tìd 
,br.r\ies 

of 'tLi¿ili,ue.

i:ioiae rlÌriises of tìre grarrite ìr¡ive ¿s Lorn¡ as tweu1;y,rer i;ent rlruii.tz ,vii:.lr
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I'esulf åil'ü i.nül'e¿l$e e.f' l,rie felclsr:ürs. ,irivo Sec.r,ions of â, qu¿jr.uz_iiior j.t, j-c

Jili?'se were ¿¡Iso siuo-iecln áTrú i:vere fcuinri- to lre very uiri.forru altliouig_,ii coniiilg

froin iüici.elJ, se,,åiri,"teú j..rir,cles. liorribie.rrci.e fori,s å litt,r€r over ten irer
cerr'b ';i[]i 0iotite s1i$rtIy ]ess coijïjlon. J:'elús;r¿;r,s .form ¿uout fifty;:er
cen'r, a;rúi ilu¿rrtø thirt¡i j,,et' ceilt. 'Ihe feld-spars are here mOre hig.irly

e;:iúotiueci- bir¿.:rr elser'¡ireÏe. þeitÍ'ue is qui1.e auriirclant as êtil. ¿jcçiessory.
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Irj$ R0+p TüLûÁNrs rEi'ì[ER

ff¡rar,t is iiereiu d.escriuecì. as ['l¡e Ro¿icì" ï'o]c¿riic üenter is a rel¿rbirrely

hi6¡h a,rea:. r,ihiotr abru;lt,Iy cuj"s auross tiie south enä of tÌre large valley

occupiecì- oy tiie i\Iissi. it is thereÍ'ore a lronorlnced. tor)ograirhicaÌ fea-

ture w"iriclr cloes noi; reü,d.ily f it irl -,oii'ûh tÌre lin.ear rioging to tlre northo

soutir. ani'' eesi. iíkç;wise ihe geology is c¡iite úiJlfereilt, fro¡n that irr iiir¡r

of i;irese 1o¿¿il i1,ies. 'Ilhe¡c, are a great variety of inaterials iiicl'uciing

intrulier:,,.-rle srileJl isole;ftecì -þ]ocks or årreits oÍ'::ra.ny ci-iffer.eirt ty1:es.

fhere are some rel¿¿tively I¿rge ereag ivhich â.re cleari¡,. intrusÌve ìrocì"ies

¡¿irú also lt-rimerotls ùyk:es. iJone rn¿ìsse5 ¿¿t'e cleariy lavas, others are

beocled. ii.L.flfe anc sone rire exirlosive ìrrecciê,Ë. rlhere ¿re other i:eculii.,r

breccias sonre of v¿hicir d,)pe'cJ.tr to rre i¡rtl¡-rsi",¡e.

In nait¡, lriacas the roo.li yaries grea'.;l¡r iri text.ure wilic1i iu pe;rt is

clear'Iy due to origirrirL r¡ariations arrcl. i:r pr,"r-t Êi;)peers to ile cl-rie to ¡rlter¿¡.-

tioii. Ilor itrntaiice hor.i'tþj-errd.e, or gâ,r¡lets anù ohlorite n or epi(ì.ote -'rii

ll¿¿ces \Yitil qrlart'Á, t'Tc airurrdan.t along certain ii;res or cr¿¿cks, or iü

cerl,airr irregutar centers r å,irii d"ce re¿rse in nunþer or s iøe of cr¡,,stlils

avray frout tirese; 'uhus sui;f;estirrg alterÐ,'ûio.ir arounci holes or cr¡:ciis, rvhich

in ¡.rart ittay have been "fl-ørt¿lrofes oi -þreã.I{s alorig w,iriclr v¿itors a.nct 6ases

ês0å.;rêcl 1;o tile srrt'face. iiÌeå,r these a.rid eiseivhere üirere is ¡nucir rock witlr

a irle¡"Cj.iea Ai:ire¿ifarlce ¿l,rtG AS a cOItse\ii,{t-rtrce there aI'(:l Al.åLCiatiOirS intO

vario *s otÌrer: tyl.res of r:rËLteriaLs. 'Ihere ¿re so jlìr¡itrjr tJ,¿ie s of lnaterí¿Ls

arrcì- so ncu,ry ili'berinixtrrres t,jrat it is q¡rtite i.ur;tossi¿j.e to u.escyioe ¿1.j..

'Ihe i¡o'LLïi(ì.¿¡ries åre rüo a large ex'uelrt ex'Ureinely irreg-uiar. Êorne ex1t,usives

heive liiiur; irrogurlar offsj:oots amci scrne roclis itreserrt an air.l)earånte sri8-

gestiirg -'uiur.t tirc; ha(i uoeri stirreo 1,ogetÌLer r,¡lieir io a pleistic state.

ü1ose1y asso¡i¿ited blocks o.jl beclclecì. ¡rateriaL of'c,cn slio'ç i,¡iclely uiffer.eiri:

o r ie ¡it ai; io¡l s .

i.rl a ur¡nber of ¡:Iaces iiia-ii5/ sllåf1 f¿rults ¿r.re oÌ¡ser'vã,"ÐIe ìrut CLo ¡iot
form any recogrriaable s¡rs'ben. qrhe:Í re:lresÊn'r, in t;he mein-r1o¿i< Íaul1;s
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lÌ.iery re¡.li'çse¡rt in tire uaiir ulock faul-t,s åilo- ijiterrì is no e sír.i-errce of

ttiti;or fauiil'b iirg,

e:v€;n tlie j/orìiigesb intl"usi'¡es.

l¡rcrn this na{ze oí;:i¿iteri¿r}s certi¡iir fe¿rtares starir', o.11, clei.rl;,,.

Älong'l,iie nortir-rl{ì síÉjrn É}dge ol')osiLe blre ürei¡Jirtoir gr';.niL,e uz,e ir¿Lrci

li.ghl; gr¿iJ¡ l,.Þilolitic nateriu.ls ,,¿iiicir h¿¡¡e tiie èìj);)eriretlce of citeri: or

iloroeriniii: ¿iäù â,re siuiiLèrï to roci!$ fouir.l .rloirg tÌle coni;¿¡.ct of iÌiel gf ¡¡;:i le

anci j.n rly!'es rela,teÚl to it I 'Iirese såurle rtl,y'o1Ìies oücuJ: elsei,v'lrere in th.e

vol¿;;nic úei¡t'ber ailti are eve¡: de:lser ä1ìù. rriore lilre rror-celai¡r. rlhey;ire

es r:eciali],' üoìluÀtrr in ;;eripheral regions n.uf; aLeo ocsu"r ¿s al cereo rcln-

t'ra¡rts rvi't triti. 'I'Ìris t¡rpe of r.tiyolil;e ii;.'c}le fielci iri¿i.s Tjet'lned illtorceiain

li¡, oI itÉr . rr

'Ijre :¡tost ?rotitit.rer.t rocii of ti:is ¿irea is u¡iol,he r rhyolite wl:icir .¡i'as

terrilea rr¡loï'itbLeiicl-e rh;oiite'l uue ic; l,iic: ¡Jr'csc.¿^Ltc o Í' i:Lorrti-tie iruÉ ',.,ir j.cli

ir:. r:i.-r.ii;;r;-rj-ace$ is .,'€,r;r ai-i'ürti¿:u1'i;. Tþ:-s rii;'oribe ¡jioj.e ()r ]ess lorrls .L1re

ce¡:i,r¿.i otlre o.i:' 1,ire voiC"uiiQ ce::."cer ¿¿riì. 'v,,¡itc-:re i-b or:curs iir i¡rtruis.i.ve

colrt¿'."c1, wiiir tjie rtorcefaiiri rÌr;rgJ1trç cEì.n b€J seen 1,o 0e l¿iter. Soneti:rres

j;liere is i.i greid.iiÍ iOir iJel;'i,'\¡Ére:r1 bjre tr¡O 'cyi:cs LO ¿" riir,çy .l-iglirr gïa;)r ïOc jç

cLifíeriir¿5 .ftc.rn i;irer porceJ"aiir lhyo j-ite¡ onl;i¡ in t,iie ,)ïc$oirÕê o.r' i:.ornb1{-:rrcl_(,:.

trliCrOsi:Oirictill;.r this grac|rrt iOnal ilii¡ì,$e i¡¡as fori.iL,¡ to repr=eseiri; .ijìte e¿rlj.er

rhyoli'ue i'¡irict¡ hacl ¡ereri ijl^t¿lglL-q-" ir¡it,h tiie l¿rLer iror¡rbletrcie ,:i.¿¿teriais.

Ln iliiirry rtlaces bì:cstl n;r'çe¡"ials in i;iieir l,il¡ssive Í'orr¡i gra.ú6 Lo

irrccci¿l r¡¡lliqir l:¿s ii:cie r-'i;¡ie i;o cieÍi;ii'i;e fl'a¡;;rr:rii;s n Tjr.e,se in rtãl'i r,i-)it€ìar

io :.te iritrlisive o 1,ìre fra,Eiirie:its rrerrr'e$cjtlttring .irtateri¿¿Is thai; ir::ive; coglecl

inore .r''¿;i.ioI¡¡ :,rrr,r tirere .io:re¡ *.re l.¿irQey ¿rncr l'i¡:iex' gfer.i-:reci. Ðefinite e:l-

¿tlosive i:reccias are cjoiruìtoli, ]itatlJ¡ of ',,.¡i-ricjr j.i¿ive been ¡_ri.ciied ui_r oli Iaterr

i;ragi:taLic nraterials, 1,iir: ]ir*.g'i:rents frs ¿, T'esLtIt -";uraergoin¿l var;.'iiij $t¿¿igles

o-fl ¿r.r.berationu amii J'oi-.rr'êseÍ]ti;ig r-rotii 1,y.re s o.Ê r'iÐrolixçg. î.ì?re f,;r¡¡lg¿;r1

.,]orÙÉ;l¿lii; riryolite ure¿ci¿i eonsists o.f ia.r'¿¡e ii]rgurlar'irtlgriients of t,hj.si

rvirii;e we¿ibh.eri::ig riiyol,itê i1r å gr.een ¡;rou,]cj:f]riss "

{hese occuilreti. ¿iU several úifferelit iiir:es, c.f.i:'eu,tii:p;
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ü-i;¡rers sìtoii fi:i-.¿r:rerits v'i.i'j-oït$i;/ l"oil-:ri(r-eq. €iÌId ¡j'ssì-:ijlil-ijetl. 'Ïirt: ì:or11-

i:Ieäcie lliyoli1,e i:r'c.rccia. siror,¿s fìiìrìil¿rr ocorlrrerjces.

Io¡;c'ciicr iiile rjiyof -'rtes Ooctir;;,' i.irost of ti'e rior*i/h\Tosbern ¿;iÌ.i *e s'ür,:r'n

,-ri.l't oI -t.iiC aï'Oåa, ¡,r.r oûJ-LI'bjri'oLtLÌìou.L'ihc so,.¿-[ìrtü$beï'rr ¿)ä.rt i.u ï()I¿i'[i,rel;i

s¡n¿itier Ír¿isrieÍJ" T.lre t'ie-Lii evid-cnce sLlsgesûs'b;rai tirey -r:r:r,-r"eËellL J.lugs

oÍ ;.rêCl,r$, cì.yl;es ¿ii,i rçri:I(i¿"rtìis Of tires(-. , ü.irir 'ci:.t;.'r, LI].c;¡ rrel lìe ùevolo,)e(l- rleal'

tbe surfaoe.

'They are altered ln places ln the nanaer generally found. in tble

Ioaallty, gårnets Eoretlmes belng v€rg oot@ono îhls naterial, ls out by

stringers of eplðote a¡rd, epldote and quartz. In some lrregularly oval

areas lt waE notetl that from oou¡rtry rook of hornblende rhyollte, there

reas a gradation towarðs the center to b1ulsh rh¡rollte showlng no horn-

blentle, to llght buff naterlalr ar¡d finally to a core of epldote. Many

other pecullar features wêrê ãotêdr

Mlcroscopically a grldual trangition haE been traced fron the ohllleê

granlte oontacts, througþ a finer-gralned phase (rhyolite) fro¡n the ettge

of the volcanlc senter op¡rosite the granite, to the typical dense por-

oelaln rbyolite. A sectlon of the rhyollte from tbe ed.ge of the volcanio

oenter ls very slmllar to the chtlleû granlte, which oecr¡rs opposite it

aorosE tho emall interveulng draw, and tbe latter seems to ctefinltely

represent a deeper seated pbase of the forner. [be ninerals present aad.

the alterations ln eaob are indentioal, and they look allke texturaLly.

The naflc content is higher ln the rhyollte posslbly ln part at least

due to contamination as the rlo¡rolite was intrucled 1n tbe oorintry rock.

Ia otber places the rhyolite is exoeedlngly fine-gralned and. lts com-

position is iôentisal wltb the granlte" Atrratlte was observed as âr ac-

eessory ln some of the rhyolite also.

fhe bornþlende rlrSrollte ls medlum flne-grainecl and. eontalne as a

rule lees than tweaty per cent bornblend.e as large moth-eaten phenocrysts.

Mlnute needl,es of chlorlte oceur sparlngl,y in the grorxrd,mass.



: : ..

I6

Magnetlte antl pyrite s,re qulte conmont anô apatite ls an &cGoseorf,r

ganoets were present in two of tbe slides stualletl from the central part

of the lnt¡r¡sion of this rhYollte

theso roeks snt and. intensely alter the rocks logioally asslgned' to

the Mlssl series which oecur wlthln the voloanlc center. They aLso cut

ar¡d inolutle blocks of green volcanlcs ïqhlch are bel.leved. to be rennante

of the l¿ower Flln Flon serles. Thsee occur mainly in the south and' south-

eastern sectlons. Green tlykes nay also be eut by the rhyolltes. llbesê

r6oks clearly represent norè tban one perlod. of intnrslon.

Besld.es these light gray lntmsives there are materlals of varlouE

shades between these and. d.ark green and. gray. These 1n part are due to

alteration of gome of the other types but sone may also represent soparate

lntruslves boclles in a sequenoe from tbe light gray to tbe dark green

lntrusives.

In the eastern and south-eastern one-third. of the area there are

numerous int¡rsive boclieg of green roekt so!ûe up to one thousand feet

long by sne hundreö feet wlde. Shey are of very irregular shape rnainly

tendlng toward. lentlcularity but with many lrregular offehoots. The

larger botlies are eugæstlve of neoke or Blugs. there are s!ÞL1er bar¡cls

or dykes whtch lllcewlse are irregul.ar azrd rarely show any continulty.

lhese rooks definltely cut the rhyolltes aLready descrlbecl¡ thougþ rhyo-

lites and. quartz porphyrlee of slnilar eppearanoe of stlll later aæ are

htown and. whloh also cut the Mlddle FIin Flon eerles whlob çi,tll be des-

crlbeel later. Somo show chtlled. ed.geo. 'Ihere is a sequence sf tbeee

green rocko, at least three d,lstlnctly d.ifferlng ages and types belng

readlly reaognizable and. there seem to be more.

fbe rocks of tbls later series are in places lndlstingulshable from

the llpper Fl.in Flon rocks and possibly earller intrusives related' to

these. One of the ol.dest of the later green lntrusives ls a peculiar

spotted. materlal.
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It has 1rg11! greenlsh gray spots or phenoc¡yets of feldslrar nalnly about

one-quarter lncb ln dlaroeter and ln most plaaes maklng up by far the

greater part of the rock. The natrlx ls green and' the whole has a fa'deô

or btreacbeô ap¡:earance ancl ls falrty unlform ln terture. The lOng ex-

tensio¡r to the south is entlrely of this materlal except for some Later

dykes.

[here are a few other areas of falt size, alt of which appear to be

small etooks or necks. [his type 'of material is the most extenslve of

tbe green intr¿slves. other sOnÊñ'håt sfunllar materlals nainLy Of later

a€Þ also oeour' and tbls genera! typo of porpbyry was intnrd'edl at

Eeveral perioÔs. Dykes of thls t¡rpe were noted' beyonô the voLcanlo

oenter, ln tbe Lower, Mldtl.le and Upper Flin Flon serles, tO the northt

east ar¡d. goutb. fo d'lstinguish lt from other po¡Phyrltlc green intruslves'

thls pale bleached. porpbyry was terued. rrpale-facen dlorlteo

Microscoplcally the npale-face'r 1s seen to cånslst of forty-five

to fifty per cent larç altered feldspa,r pbenocrysts, in a groqndmass

Of qtrArtz, ohlOrlte and some altered felÔspar. lhe feltispars have all

baen highly saussurltlzed. and in one oase seemed to represent andeslne,

o1ô twinnlng band.s belng falntly dlscernable. The saussurlte ls donlnantly

zOlslte, wltb epid.ote, quartz and oaLoite. [he phenoorysts have no

regglar ahape ôue tO alteratlO[ prgoosses. Galcite ie oOmmOn as strlngers

outting everythlng e}se. typÍcally tbls rock does not oontaln any

hornblende, possibly only èue to oomplete alteratlon to chlorite, but

phases closely altled. to lt, or less aLtered. parts, bave from five to

twenty per oent with the resulting decrease in chlorite content. Chlorite

is comon altering alsq from-olOtlte. The oomposition in per cent is

approximately¡ ùuartz--50, saussurltizetl irelòspar--5O, Chlortte--10--15,

EornbLende--0--20rEpidoterT'LtanlterBlotlteandconslderableCalolte.

Thls rock therefore nay beot termed a quartz dloclte.
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[he other late green lntn¡slves show great variety ln texture and.

color whloh in part is due to d.lfferences ln the slze of the bod.ies and.

position relative to the contact, for in the larger masses there oan

bo seen a grad.ation from coarse or porphyritic texture in the center,

to flne or dense texture at the contact whloh is usuall}' of a d.ifferent

shade. Ehe rnasses atre usuaLly r"elatively small, that ls less than fifteen

feet wlde and. fifty feet long, aad of irregular shape. They were noted.

beyond the volcanic center as Ìve1l as withln lt, being quite abr¡ndant

to the east, Seoarse of sirnÍlarity to extruslves in the upper ctivision

they are not readlly Õistlngulshable. Noae were noted. that rie€re con-

sidered to be a likely source of any le.rge quarrltly of extruslve material

but they are probably related to nearby necks whlcb must Iie to the east

or south-gast.

Some of these greon intruslves are ôefinttely lüown to cr¡t tire 'tpal.e-

face'r and. some of these shotv the Eane alteratlon of the feldspars to

saussurlte. One suoh rook has smaller phenoorysts u¡ltb. clear cut out-

Lineg. Interlooklng with these are coa,rsely crystalllne mar¡ses of horn-

blende. Tita¡íte is very coltmon but altering to an a.morphotrs mass due to

hydrotherrnal effects. Another sinilar porpbyry bas the phenocrysts fom-

lng less than tv¡enty-flve per oent of the rook, ln a groundnass of equal

proportions of quartz ancL hornblend,e with some feld.spar and. other minerals

of minor lmportance.

Another t¡pe cuttlng the npale-face't is not porphyrltic but shows

a high d.egree of hydrothenoal aLteratlon wlth tbe d.evelopnent of abundant

epiiLote whlch probably replaoed the feldspars of the groundmass. Ehts ls

the onLy lntruslve which has abr¡ndant blotj.te. Eomblend,e oocurs as a

Late d.evelopnent. lbe oonposition in per cant ls as follows¡ Quartz--ãO,

Eptd.ote--õ5, Blotite--25, Hornblende--l0, and some magnetlte.



0ther green lntruslves shorv no extenslve hyd.rotberrnal' alteration

and in part are d.efinltely known to be lator tbar¡ some of the lntruslves

cuttlng the "pale-face'r anri may all be later. One consiets of slrty-

flve or seventy per oent hornblenðe the remalnçder being quartz and pos-

si'bly feldspar, wlth a little epid.ote and. traces of tltanlte. Other

simllar intrusives contaln about forty per aent hornblende and. ten per

cent chlorlte, wlth quartz and. feld.spar tögether, about forty per oent,

Ilaslo oligoclase was d.efinltely id.entlfleð ln one of these. $uch rooks

ae these probabl.y represent the last volcanlc aetlvity of this oenter.

19
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gr.uB. !g vor¡car{rc onITffi

lhe Club Lake Voloanlo Center occurs southwest of CLub l¿ake at the

northweEtem linlt of an extenslve outcrop ârsâo It ls marked. by a hlll

witb a eteep to vertloal northwestern slope borderlng a swa¡np wbish ln

the main marks the contast between the Missl and the Flln tr'lon gerles.

lhe base of the cllff here nay also approrlmateLy mark tlre contact but

if thls is so a minor antioline lies .to the west for on a small outcrop

in the valley only the western balf ls Mlssl' the eastern half belng

maôe up of roclrs related. to those of the cliff whieh are post-Missl.

The Glub Lake Volcanlc Ceater is a eompler wbich shows rocks of

nany different textures and. colors badly lnte¡ulxed. Contaots are both

sharp and. gradatlonat. lbe area outllneti on the map ls largely coarse

textured. gray to plnk granttlo naterlal. lhls roek besldes ooourrlng ln

a central rounded mass has a long wedge-shapetl protnrsion extend.lng eouth-

westward along the beclding. The outcrop in the valley shows some granltlc

n¿terial, some lnduratioa a¡ld granitlzation of the tuIÍsEt; antt probably

olosely unôerlay or ïÍas at the outer llnlt of the granltlc lntruslve

body. Tbe aþsence of outcrops between this area and. the ollff however,

suggests that the eonnectlng tink was thln and. probably llke tbe southward

protrnslon. From these ôata the mass woul¡i. appear to lle in the FIln

I'lon series just above the iúissl and. to have a musbroom or laeoolithto

shape so far as the southern anò western extonslons are or were concerned

gince the latter ls now largely removed by erosion. fhe abrupt cllff

suggests bowever that the core area aB now erposed may be the top of a

neck extend.ing d.own lnto the l'[issi. Some granitlc or rhyolitio d.ykes

west of the Miss1 on the op-rosite sicte of Crelghton Creek, may be re-

latetl to the C1ub l,ake ßêsso

In a few places tbe granitlo material shows sharp eontacts but
malnly the contacts are grad.atlonal. The protrusloa southward. grad.es
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from ooaree to flne granltic materlal, to dense greea roek not d.ls-

tingulshable from enoloslng volaa¡ric rooks whloh ln part are bedded. and

ln part erplosive breccias so are clearly extnrsive. ln plaoes around

the core area the gra,nitlc material grad.es to and. becomes irregulsrly

mixed witb. intlefinite lnc].usions of dense rhyolltio materla]. Outward.

the rhyolltlc material increases in abundance and the granltic naterlaL

eventually d.isappeargr--usua],ly wlthin sometbing Ilke ten feet. Beyond

are ind.efinlte d.yke-llke band.s of rhyolttlc naterlal of a llgbt greenlsh-

gray col,or and. a pecullar brecoiated. appear&trooo lhe fragnents are very

poorly deflned and. tbe appeara¡oce sugçst that as the magna moved, those

parts whlch touchetl the walls oooleð rapid.ly to a very dense materlaL

whlch however was earried. along ancl. interm*ed. wlth the llquid. matertal

untll eventually the whole mass cong€aLed..

fhese features lndlcate tbat the ma€!¡a was lnJected. und,er cond.itlons

per-mlttlng of extremely rapltl coollng around the eontaot of the core a¡cd

beyond. Presunably lt was very eloee to the surfaee.

'Ðlthia the oentral oore the gra.trltlc materlal shows a wld.e r&rgêo

In pla,oes lt is a fresh pink to gray coarse textured. granlte such as

night be found. in aaSr plutonlc ilâsso lhis naterial grades through varlous

stages to dark gray materlals of a mioaceous schlst or coarse-textured

lgneous rock ap¡rearanc€ and to the cherty rhyolite alread.y d.esoribeð.

Ehe d.ark gray naterlal especlally the mlcaseous sehlst eppeare to grad.e

to dark gray and. grêen volcanic rock such as oocurs around. tbe nass ln

praees. 0ver much of the area the d.ark rooks and the llght granltie

rocks are tntimately interuked.. tn places the dark materlals oocur in

d,efinlte inclusloag and theee app€ar to be of volcanlc rock ln various

staça of alteratlon. Elsewbere tbe two tSrpee, Iargely includ.ing the

lgneous textured. phase of the d.ark material, are interrlrecl ln such a

way as to suggest that they were stlrred together in a plastic state.
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Imediately to the south of the Club Lake Volcanlo Center and.

d.lrectly on the Mlssl is a very consid.erable tblshxess of ,very ooarse

explosive breocla' Slnilar naterial nay be represented in the emall

outcrop in the valley to tire west. lhe cha¡aoter of thle naterlal clearly
lndloates thåt lt was very close to a veut and. as the abundance and. slze
of þlooke d.eorease very raplclly toward. the south it is clear the vent must

have been to the nortb. The breccla oontains materlals ranglng from

granitlc to rhyolitlo textured material eimilar to those of the center
to the nortb; lt oontains materiale sÍlrllar to the indurated. and altereci

trfilsslr and green voloanic roch. All of these feature.E are exactly what

nlght be erpected' fron aa exploslve eruptlon ln the vent to the north.
overlying this basal breccla ls a serles largely of rhSrollte flows an¿

exBloslve brecelas containlng rb¡rolitlc fragments. rn general tlthology
a¡rd ln nany d,etailed. respects such as the abund.ance of smaLl pyrlte
crystaLs or pseudomorphs of iron oxld.e after pyrlto these extruslves re:
eemble the lntrusivegof the volcanlo center. Further lt is clear that
the thlolmess of theee rocks greatly decreased. in botb. dlrectlons away

from the vent. There ls therefore no ctoubt that the Club LaJce granlte

occupies a vent wbich was the soìrrce of these extrusÍvee. The neterlal
wlthln it now of courEe represents the last lntruslon which nay never
have reacheô the surfaoe antl whleh naturally mlght be expected to
d.lffer from the earlier extrusives of th.e serles surrounding lt.

surroundlng the voroar¡lo oenter there âre meny dykes related. to
lt. These are largely sma).l, i.rregular anrl ind.efinite and. not readily
d,istingulshable frqn the rocks they cuto

Yïlthin the volca¡ric center and. near by there is mucb evldence of
artoration some of whioh has already been presented.. rt seems creer
that blocks from the lntrud.ed. rocks $¡ere enveloped. by the magma, artere¿
and' assimllated' ln a man¡'er siúilar to thât observed. in modern volcanoeec
Besid.es there is evld.enee of arteratlon nearby su.ggestive of berng tbe
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result. of escaping vapors. Along cracks and ln zones tbe rocks are

d.ietlnotly red.d.eneô. Ho:mblende needles show op fairly abund.antl¡r

anô are probably the result of alteratlon.

The relationshlps clearly ghow that the int¡uslon and. vslcanic

activlty was post-I1lssi aad of Mltldle Flin Flon age.

Mlcroscoploally the CLub Lake granltio bo{y is c}early related to

the Creighton granlte. Its conposltlon ln per cent may be expresseð

as follows¡ Quartz--35--40, Feld,spar--50, Epldote--1--10, Blotlte

(Chl.orltel--8, Magnetlte and. Pyrlte up to--3, Calclte, Apatite and

rarely flitanlte. The feLdspars present are orthoclase, albite and. aeld

oligoclase.

The feltl.spars show sltgbt d.egrees of serioltlzatlon ancL epldotlza-

tlon, and sometlnes contain lntroduced calclte. Sllicification is more

promlnent ln thls serles than an¡rwhere else and. all stages of thle

alteratlon are present. 'ffben thls al.teratlon ls very sllght the feltl-

spars become very falntly granular, wherees when ertreme a compler

granular bod.y of guartz and feltlspar ls proðuced.

The tia¡k phase ln thf,s granlte is sfuolIar but contains about

forty-five per cent hornbLend.e, alterlng sligbtly to green biotlIe.

No êpidote or caLoite oco¡rr ln thls rock. Very slmllar to this phase

are certaln d,ark green d.5rkes wh.Ích cut the surround.lng eountry roek.

Eornblentle fo¡rs about twenty-flve per cent and blotlte ten per cent.

Slllolfloatlons 1s evideat. Quartz poryh$rìf dykes also .occur 
rr¡hlcb are

related to this volcanlc center. The ground¡oass ls very flne and.

sericlte ie qulte oorrtrotlo The quartz phenocrysts are uncorunon but

large and have beon fractured. and injected. wltb later quartz.

lhe green volca¡rlos contain abund.ant introduced epld.ote and eon-

siderable magnetlte. They coaslst of ftfty per cent quartz and. fe1tl.-

spar, twenty per oent hornblend.e and. twenty-five per cent epid.ote. The
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sohist whlch grad.es to tbe voloanios contalns about thirty per cent

blotlte and ohlortte and slightry less ealolte. rntroduced pyrite is
present in place of magnetlte. Bhls schlst may ln part be tuffaceous.
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rHE

MIDDi,E 3f.IN. FI¡ON DI SI0N

Íbe Mld.ct1e FIln Flon serles of volcanlce ts continuous from the

southern lfunlt shor,vn on the aocompanying map, northward for uore than

sit thousand. feet. South of the Roacl Volcanlc Center, the Mtdd.l€

Dlvision rests on the I¡ower Dlvíslon. The top of tbe I¡ower Dlvislon

ln most places where exioseA ls founô to be very rrrsty. lhe rustlnees

extencls for a depth sf tws feet ln pl,aces and muoh more, locally,

along oracks. the ruety zone in places ls hlgb3.y aheared. and. very

soft. No m.stineõs occurs ln tbe basal part of the Mictcll.e tllvlslon

so this zone ls consldered to be a weathered. surface.

Norttrv¡ard from the ßoad. Volcanic Center tbe l,,Ild-dle d.ivislon ex-

cept for posotble lsolateð patcbes of the :,ower d.lvislon, rests wlth

angular u:rconfomlty on the li,ilssi. llhe angle in one place was measured

at 20o. f'ar to tbe north beyond. tbe CIub l¡ake Volea¡¡lc Center, the

&fldd.le Flin tr'lon agatn rests on the ¡ower d.ivleion. It ls notabLe that

in the seetion where tbe l,IitLôte d.lvlsion rests on the irrlssl, the trend.

of thls fornation, of its basal oontaet, and. of the oontacts between

other fornatlons stratigrapbioally below this, show a well d.eflned.

swing towarcl the east as if they ]rad been bulged. out in this direction.

Further, in thls sectlon for a dietance of about one mile north of the

noa¿ Voloanic Center, the basal Mlssi ie more higbly sheared. than ts

the north suggesting it had been subjecteû to eome ertra foId.lng.

lhe bulge eoües ln the area where the granlte also bulges to the east.

These features suggest that the surfaoe of the ùllssi where it ls ovêr-

Lain by the ¡¿itld.Le dlvlslon ivas higber than eLsewhere and. that lt was

bulged up ln an anticline. thls may l¡ave been formed Þy the intruslon

of the granite.

llhe ¡ower d.ivision of the !'11n Flon Serles may have been contlnuous
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at one time. rn fact this seems most reasonabre since in part it ig

tuffs and. breccias that would. have been laid. d.own everywhere. ?here-

fore part was .orobably erod.ed. away anrl d.efomatlou may h.ave occurred

prior to the d.eposition of the mid.d.le d.ivisloa. at any rate the

evidence lnd.ioates that the ii,liddle divislon is ln angular unconformlty

with the r¡ower d.ivislon. :r"long tbe oontaet in one plaee the bed.s of

the Midd.le d.ivislor &¿rpêar to overrap to the north as lf lald. d.own on

a slope.

rn tho area of the Road. voleanic center, the x:ttctd.Le serles is

badly broken up tbrougþ faulting ancl later lntn¡sion. ,Ihe Lower part

oecure nainly as isolated magses within the eastern thirri of the voI-

canlo oenter êrê&r Patches occur also along the southern sld,e and. up

the west elcle in a narroÌv bantl possibly to the gurry separating thlo

area from the crelghton granlte, as tn thls eectloa there are some

a,ra¡rgd.aloid.al rhyolites, sone breccla and some evld.ence of bedd.ing

suggesting that these rooks her"e are extrusive. rmned.iately to the

south of thts voloa¡le center there is a oonslderable mlxture of

rnaterials whlcb probably lncLud,es isolated. patches Of the Lower ciivi-
sloa voleanlcs and. lntn¡.sives.

îhe Mid.d.le tr'lln f'loa rooks are rargely rþolltlo extruglves. the

basal member which ls not continuous is an explosive breccia. [bie

contains sharply angul,ar blocks of materiars ranging from coarse tex-

tured' granite to d.ense rhyollte. Conplete graclations between the two

types can be found. in the various blocks. There are aLso brocks of
green volcanic naaterlal and. of other materlaLs which ln appearanse,

texture a,nô oom;oosltlon so closery resemble lnd.urated. and. artered

Missi as to be consÍd.ered. as d.erived. fro¡n ühis fo¡'oatlon. A variety
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material ancl !n plaoes the blooks are absent, only the green tuffs

ocourrlng at the bage. She sharp tnrife-ectge angularlty of nany

blOcks, lnterrnlxtule of a variety of ty,oes of tbese, and many other

features ind.icate ol.earLy tbat tbe breceia ls the result of an ex-

pLosive eruptlon. In places there are bombs: irregrrlarly ovaloid.

masses up to twO a¡rd a half feet long, Of rhyolltic materlals whicb

show a dense oherty ohlllecl ed.ge of equal thlolorees aLl around wbleh

grades tO a mueh Ooarser material in the center. LOCatly tbe basal

member appears to be conglomerate and. oontains round.ed. masses of chert,

quartzite a¡rd. flne conglomerate.

Íhe pbysical appearaÌÌce of many of the bects is exaotly slmllar

to mueh of the intruslve naterial. ln the voloanlc centers and. to the

Creigbton gra,:rlte.

.å flne gralnetl. phase of ùhe basal brecoia was studied microscopi-

caLly. Fragnents of a very d.ense rhyolite oocur ln a tuffao€ous ground-

mass ,¡ihich ls flne grained ln part and macle up of naterlals slnllar to

tbe fragnents. fhis material. alternates wltb coarse bands rich in

blotite. The fragments have a cloutly groundrnass due ts mlnute gralns

and speoks of magjrJatr" a¡rd flecks of blotlte. Epidote is also cottûon

and tbere are a few phenOcrysts Of orthoslase so that tbe material

cLosely ressembles the earlier lntruslve rhyolites of the Road lolsanla

Center.

. one granitie fregment from the basal member probebly represonts a

feldspar Borplryry. A few large phenocrysts of orthoclase a¡rd. ollgaclase

occur 1n a flne grained. groundmass of quarlz anö, feldspar. Sllicifloa-

tion ls extensive. Except for quartz being more abund.ant than feldspar,

the roek ressembles the Üreighton granite.
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Another granltlo fra€ment was taken from lmrnedlately south of the

Road Volcanic Center. It closely ressemblee phases of the Crelghton

granite that are low ln quartz. lhe feld.spar ls d.omlnantl¡, orthoclase.

Sericite and aalclte are co¡mon withln the feltlspars. Graphlo inter-

growtbs are present.

In the series there are other sinilar brecclas wlrich however show

bloeks almost excLuslvely of rhyol,ltlo materlals ln a gfeen tuffaceous

groirndmass. Îhere are light gray well bed.decl rhyollte tuffs which

generally show conslderable hsrnblende. IìbyOllt'e flows whieh are

amygd.aloldal a¡¡d. vesloular ln many places also oocur. Rarely they

show roundecl quartz phenoorysts. Some brecclas contain distlnct to

lnd.istinct ligbt gray rhyolltlc fragments wltb eonsiderable hornblend.e

ln both fra¿nents a¡d matrlx, and passing from one tO tbe other.

Looally garnets were noted. ln both materials algo.

Interbedttetl wlth the light gray rocks ars green naterlale wblch ln

tbe naln seem to be tîffs but some are flows. Pyrlte or pseudomorphs

of iron oxlde after pyrlte occur ln rocks of this series ln fair abun-

ô¿nce.

the slide stutlled of the an¡rgdaloid.al rhyolite d.lcl not shoat any

an¡rgdules but a primary fLow structure was evident. SlLictftoatlon

ls extensive and e¡:Id.ote strlngÞrs gonnorro Biotite and. a littLe mag-

netite forn about twenty per cent of the rocks. The sectlon etud.led

of the green materials appears to be a very slllcified' flow. Eorn-

blend.e fonns about forty per cent, as well forrned. elOngated. crystals

of late development. Muob oalcite has been introduced, a¡rd there is

slight epidotizatlon of some of the feld'spars. lbe upperaost beds of

green tuffs conslst of about twenty-five per cent hortrblend'e which has

d.eveloped at the eapense of the abundant cblorite and posslbly also some
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eplôote. Feldspars are evident and usually have epidOte masses or

crystals wlthin.

Horrrblende as a late development is d.ls;olayed also in the brecclas '
here outtlng aeross botb ground.mass and fragnents but being less eom-

mon in the latter as they are more dense. lhe fra6nents are Yery silnllar

ts the rhyolltes of the Road Voloanlc Genter. Apatite occurs in both

naaterlals. Epldote and. garnets are also þresent.

lbe series and. the materials of the serles show a wide d'ifference

on either slde of the Road Voleanic Ceater and. change materlally away

from 1t. The brecolas are much ooareer and thicker near the volcanio

center, a¡td ooå,rEe te:rtured Sfanitic blocks, up to one and a half feet'

were noted. here onl¡r. . Going nortb the size a¡d the ntrmber of blocks

greatly ðeqreeses untll onLy tuffs were noted. beyond. fifteen hund.reô

feet. óimitarly the otTrer members of the serles become thlnirer or

oha,nge ln character so that for flve hund.red. feet beyond. tbe flfteen

hund.red foot pOlnt there are only green matertals, larçly clearly

tuffs, ând the series ls tbln. It is notable that thls ohange cor-

responds to the bulge ln the Miesi and reaehes its maxlmr¡m at the

point about equid.istant from the two areas of the J,ower divlsion, this

agaln supporting the itLea of en upï'¡arp of this areå in pOst-Lower

d.ivision tlme and. suggesting the presenoe of a b111 here during d'e-

positlon of i;he upper divlslon.

Soutb of the Road. Volcar¡io Center the Mid.d1e ûivislon 1s consider-

ably thlcker and. contains much more of the light gray materlaLs and. ls

nainly rÏqroLlte flows and ex-olosive brecsiag. The breccias occur

both near the base and. the top of the serles. They are d.eflnitely
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flner towards tbe south but stud.les have not continued. far enough to
state conclusively tbat thls ls a conslstent trend.

Interesting ancl peculiar features were notecl at the northern end.

of the isolated. southeastern area of this serles. at the ed.ge of the

outorop there is wbat appears ts be a d.ylre breocla. rt Ís mad.e up of
tndefinlte a¡rd. d.efinlte fragrnents varying from d.ense cherty rlqrolite
to coarser quartz porphyry whicb oecìrr in a similar matrlx. To the

north are some isolated patches of sirollar materials whtch appear to
lle on top Of the lower Flin FIon series. Ooing southvrard on the maln

occuryence the d'yke-Ilke airllearance becomes less clearly d.efined., and.

beyond' alr area of d.rift sirnilar breocla ocoi¡rs in the series whlch is
clearly e.gtrusive. The materlals are similar to the Creighton granlte.
rt th'erefore appears that granitlc na€xûa escaplng along a fracture near

the surface ntas so rapid.ly chilled. that those parts whioh ca¡ne in con-

tact wlth the walls were almost irutrediatley eolidified. but by the force

of lntrusion were carried. on ancl eventually the materlal flowed. out

on the surface.

îhe relatlonships a¡rd the microscopic deteru¡inations iud,ioate that
the rocks of the lvliddle Flln FIon serles near the Boad. Voloanic center

were derived from thie source.

From the gap fifteen hr¡ndrect to two thoueånd. feet north of the Road.

volcanlc ceater, breccias and. flows agaln come in,, lncreasing remarkably

in abund.ance toward. the Olub ]¿ake VoLcanlo Genter. The basal breccia
in partlcular ls welL erposed. a.ucl. in the short d.lstance of slx hund.red,

feet beoomes very t4lek and very coarse. Blocks up to four feet in
dlameter were noted. Tbere is an abundance of coarse granltlc textured.

rooks. By far the greatest d.everopment of this tSrpe of breccla oocurs

just south of the Club T¡alre Center, aE it ctld. south of the Road. Volsanlo

center suggesting that the prevailing wlnd. d.urlng both eruptions was
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southr,vard

The Mtttdle FLin Flon eeries ln the viclnlty of the Club l¡ake

Center ls very sinilar to that near the Road. Center but ovring to less

study, more d.lfficult struoture anè pOorer outcrops, a less comptete

pieture of the formation has been oþtained. Io the east the series

appears to thin out, to oontain less of the ligbt gray rh¡rolttio

materlals and. finer pyroclastios. The rhyolites in the Club LaJre

sectlon eeem to have a largOr quantity of pyrite or of pseudomorpbs

of iron oxide after pyrite. 0be Êâ¡¡re pecullar brecclas wlth ind.efinite

ar¡ct definite fragnents of various texture in a simllar natrlx as found

to tbe south, oocur here. The hornblend.e bearing rocks were not noted

to anythlng like tbe same ertent here as to the south. In general lt

seems to be clear that the ert¡usives ln the north cane from tbe Club

Lake Voloanlc Center.

lhe two volcanio centers aLtbougb d.tffering from eacb'other are

bsth olearly relatetl. ts the Crrlghton granite and are both of approxi-

nately the sane age. Evldence polnts to the Road Voloanls Center belng

somewhat earlier than the Club Lake Ceater, anô tberefore nlgþt well be

more baslc. Furtherrnore the forrner was probably fomed' before the ftnaL

lntr¿slon of the Creighton granlte into its present position and is

probably otosely allled wtth oertain earlier pbases. This acco'i¡nts

f6r their olose proxùnity but ellghtly varylng nature. The 01ub Lake

Center on tbe other hOnet prObably folued. when tbe main mass of the

drelghton eane lnto lts present position a¡rd. thus ie almost id.entloal

wtth lt.
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TIPPF.R Í'i.,Ii{ FIrON ÐMSION

---T-The Ilpper FIln FLon d.lvislon ocsurs along the west shore of FLin

Flon ]¡at<e. It rests ia all looalitles on the Mid'ôIe divlslon though

to ths north near Llttle Í'11n Flon Lake the Midd.le Ölvislon appears to

be thln and not reatrily tecognLzable, and may even pinoh Out. fhe

relationshlps between tbe Upper and. Midd.le d.ivisions were carefully

studied. throughout most of the length of the contacto Northward and.

soutbteard. fro¡n the Road Voloanic Center they appear to be confortable t

but to the east the relatlonship appearÉt to be ôifferentr Irr one plaoe

the Upper rllvlslOn strata appeared tO successively overlap th'ose of

the Middle d.ivision and. the attitutles of strata ln tbe two dlvtsiong

appeared to be qulte different. lhe relatlonshlps strongly suggested'

that there had. been a blll in thls looatlon at the beginning of Upper

I'Lln tr'lon tinne aaô tbat some eroslon and. possibly some looal d.eformatlou

had. taken plaee here. fhe þresence of faults of d.lfferent age cutting

the green intrusives further sup¿:orts the suggestion of deformatlon.

Iibat has been lnclud.ed. as the top of the Mld.d.le dlvision in some

plaoes, a breccia ma.d.e up of rhyolltia fragnents iu â green matrir nay

more properly belong to the late period. of volcar¡io activlty representert

by tbe rocks of the Upper divlslonr .å,bove tbls there is a thick seriee

of green voloanlc 
"oóf." 

whlch are in the naln tuffs, ln ma4y pLaoes very

well bed.ded,. [here are some breceias with green fragnents ln a green

matrlr, and. some flows whlch ia plaoes are an¡rgd.aloidal'and. shoïr plltow

gtructureo ID the sectlon above this basal part tb.ere are simllar

na.terials wlth a variety of lnterbeddled. breceias and. flows. Tbe

breoclas are ln the naln reaclily d.istlngulshable from thoseof the

Mltldle division though some have ligbt gray fragments in a green matrir--
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lIke those in the lower serLeE. ,o an" upper d.ivlsion the Ltght gray

fragments are only in part rhyollte llke that ln the Mldlclle divlslon.
Many of then espeaially higher in the series are dlstinotly quartz

porpþry anô some contaln so many smarl round.ed. qua^rtz phenocryste,

posslbly in places aq¡rgüules, as to have the appearanoe of sago pud.ding.

rn ad.dition there êre geaeralty nany green fragments, some which are

eractly similar to the ooarse porÞhyry founcl in the Road. Volcanle Center.

Others are llghtly to thiekly spotted. witb roi¡nd spots of quartz, quartz

and epld'oter or epid'ote. These are in the naln very irregular ln shape

ancl probabry were orlglnally ja,sged pleoes of htghly veslcular lava or
prrlriee.

0enerally these brecsias are cemented. by soft green tuffaceous

naterlal and. were clearly the produots of exproslve eruptions. About

the midiLle of the serlee west sf tho lak€ there ie a congld.erable zoae

of breoala oarrylng quartz porphyryl Next to or within thlg zone there

are irregular thin band.s of quartz porphyry whlcb, tn part are probably

flows. rn the serles there are other flows whi.eh have a terture tn
part eractly elmllar to the ooarse gre6n porphyry of the Road. Voloa¡rlc

Center. They show d'eflnlte plIl,ow structur€ v¿lth the pil.lows in places

entlrely of porpþyry and in other'places wlth only the center showlng

nany phenocryste. rn Blaces they weather d,ecid.ed.ry vesloular. other
green flows eome sl¡oy/lng pillow structure aleo occuro In pl,acee the

fLows passing tg a breocla sugge'stlve of flow breccla. There are 6ome

well bedded tuffs which aleo have a te¡ture rouoh like the ooarse por-
pbyryr

The fLow stutlled mlcroscopically from the baEal part of the serleg

appears to have been a porphyry but has been subjeoted. to a high degree



of chlorltizatton effectlug both the mafio materiar,s and. the
so ths,t ol¡10r1te aow foms over flfty per cent of the whole.

ferclspare are most probably origoclase. rntrod.uoed. calolte
ctant and there ls a lrttre bomblenir.e of rate developmento

Ef'gber ln the aeries other flows &r€ Goutmorr¡ One of theEe oontaine
Large phenooryste of felilspar and bornblend.e in a ned.fum-gralned. groundl.-

maes of tua{z feldlsBar and. chlorite. Ollgoclase ls the domlnant feld.-
spar but orthoclase ls arso falrly abu¡d.ant. Carolte has been lntrod.uced.
the couBosition tn per cent nay be expr"essed as forrows¡ Quartz--20,
Fel'd'spar--45, chrorite--zO, Ilombrend.e--10, calclte--5, Blotlte, Magnetlte
and. E¡ridote.

another sectlon of glmllar materlal possibty represents a ptllow as
two phaeeE of the eane materlal are Bresent. one phase is flne-gralned.
and contposed' domÍna,ntly of mlnute need.les of hornblende, an¿ contalne
nun€roua calclte a,qrgttules. The other phase is coarser and, contafng lesE
hornblend'e' FeLd'spar phenocrysts ocour comnonty ln tbls materlal, whlle
only one ocourred. anongçst the flne-grainect phese. Bbe feld.spars of tbe
groundnass wero ldentlfled' as orlgoclase but are very indistlnct due to
conslderable epld'otlzatron. rn the field. these flowe texturally res-
senbLe some of the green lntn¡slvee of the Road volcanlc center and

mloroecoplcally they are someïrhat sirollar. comelatlon however lg nade
lupossible by the high degree of al,teratlon suffered, by these intruslves,
but lt is aot unlikely that tbey are related.

one section etud.red seemed. to represent a frow breccfa, fragments of
a hsrnblend.e rioh material wrth feldspar phenocrysts occurrrng in a a[i_
ceous groundnass wlth abund'a¡rt ooarge brown blotlte. The bornbl.end.e oc.urg
as a nultltud'e of flne needles surrounding the srightly epiclotized feldspars.
other areas ln thls rock consist nalnly of ooarse hornbLende altering to
biotite and' ray represent foreign uateriar which hae glven rlse to nuch
of the blottte of the growrdnass.

&

feld,spars

The

lE abun-
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Well up tn the serles, the breocla fragoents are ratber pecullar,

havlng been eo hlgbly epiclotized. as to maJre thelr ldentifloation trnl,os-

stble. One sectlon of these showed a very coarse aggregate of quartz and.

epldote wlth traoee of biotitet ohlorlte and oalelte. Another soulð

tteflnitely be spotteô as a lava as lt had. abr¡nttant amygdules of epldote

and quartz together. llhe groundmase was also of quartz antL epldote but

flne-gralneô. llraces of ehlorlte anð some hornblenèe needles were also

preeent.

Along the shore of X'Lln Fl,on La,ker about fifteen hu¡cLredl feet nortb

of the large lsLand., ln what is probably the highest part of the serles,

rocks of a d.ifferent tSpe are expoeed. Eere gralns of quartz and feld.spar

occur in a gfesn grorudraaeo. lhe quart z graina up to one-tblrd. incb

ln d.laneter are rougb and lrregrlar, or rounded, or show d.istlnat

cryatal outlineE. they range from very abrurd.ar¡t to rare a¡rd absent

negascoploally. Many of the gralns are d.lstlnctly blue anö sone are

as vlvlalLy blue as found an¡rwbere. In places the roak shows welL d.e-

flned. p1llow structure; elsewbere it has cHstinot textural differeneeg

suggestive of tuffs. îhe naterlaL certainfy ipears to be extrugive.

Assoclated. with tbls are d.arker green and. gray rookE wlth whtte, red

aad. green auSrgdule-like massee.

Two of the sectlone etudieô were rhyolite porphyrlès. The ground,-

mass ls flne-gralned. and. contaÍns large pbenocrysts of feldspars,

c¡uattz and. hots of quartz. lnoluelons are conmon ln the feldspars;

nostly btotlte, epld.ote and. apatlte. Silletfloatlon 1s evlôent belng

alded. by fraoturlng. Garnets were present in one of the porphyrlesr

Chlorlte, biotlte, hornblend.e and. epidote are quite linlted. in abun-

ôanoe. Another of these late rooka wae slightly more basie, coarse
brown blotlto forming twenty per oent wltb cblorlte, hornbrende anö
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eplalote in equal proportlons about fifteen per cent. $he hornbLende

anô epidote are sf late developnent and well crystalltzed, but are

prlor to the slllclflcation which lntrsdueed gome calcite. The struc-

ture and. oonposltlon of thls rook ls quite suggestive of one of the

greenlsh lntrusives of the Boad Volaanlo Center althougþ of courge

much less altered.o

lhroughout a Large area lying mainLy west of the northern two

thougand feet of FIln Flon f.,a,ke the voloanios of the Upper dlvlslon

lncludlng the hlghest Just descrlbed, show hornbLende needles, ln

places very abnndant. Northwartl and. southward they were not noted or

were legs abundant. These crystals are of seconclary orlgln possibly

d.ue to alteration by nearby lntrlston or volcanlo aetivlty. If thls

ls true it afford.s a olue ae tO the aenter from whlch some of these

later volcanlos origlnated. Further lt was noted that exploslv€ breccla

was !fl¡ch more abr¡nd.ant in the serles east and. soutb of the Road Voloanlc

Oenter tban to tbe north. In vlew of the various features ôescrlbed.

1t is belteved tbat the ilpper dlvlsion of the Fl.ln I'lon series ls

olosely related to the green lntruslves of the Road' Volcanlc Center,

aad. that part ca,me fro¡n the necks there exposed and. the remalnd.er from

other vents somewhat to the east d.own tbe dlp obscurreð below the sur-

face by extmslvee.
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RHÏOLT1B A}qÐ tr'ARTZ PONPHTRY DTKES
OF

POSB-CBEIG'IITQN SRANISE AGE

Wltbtn the Crelgbton granlte arid' ln the Upper tllvlslon of the

FIIu Flon series there occlrr rhyollte ancl quartz porphyry dykes whioh

are stmllar to thoge related to tbe Crelghton granlte. Sbey ctiffer

bgwever ln that though solne thow nO phenoorysts of qrrartz most are

d.lstinctlt potph¡r¡ltlc, whereas tbe earller rocks though rarely sho!'/-

lng Bhenocrysts usually show non6. Also the Later rocks were not noted.

to shOw the abund.a¡¡oe of snåIl orystals Of pyrlte or pseudomorphs of

iron oxide after pyrite found in tbe ea¡'l.ler orê8¡ Îhey are comnonly

llgþt gray and cberty !n appearsrcêo Most of those wltbln the Upper

f'Lin tr'ton serles ,are very lrregU1ar ln shape and. relatlvely smÊ,Ll ln

slze, they are eonnonly Lentlcular, rarely tabular in the surface ex-

posures, a¡rd therefore many be tongue-Ilke in underground extent. the

InÊterlal of whlab tlrey are oomposeô ls not readtly d.lstinguiEhable

fron that of blooks ln the erplosive breccla ln the midôIe part of the

Ilpper Flln Flon division, or from ttr¿t of band.s nearby whioh are belleved,

to be flows. Some follow the bedl.d.lng and are not readlly dlsttnguishable

from flows whereas others cut dlrectly across the strata. Íhese fea-

tures suggest that these d.ykes a¡¡d silLg are closely related, to the

rbyolite and. quartz porp$lry extruslves.

In some of the ôykes ln the Flin Flon seriesr the quartz pheno-

crysts are dlstinotly blue. rf this characterlstlc ls orlglnal lt

suggests the posslbillty of relationehlp to the upper part of the

tpper d.lvislon. SOne ôykes carry flne graine of feldspare In some

there is a banaleô texture as if the dyke ls due to repeated injectlons.

Q]tartoz Ooours abundar¡tly ln sOme, as strlngers and. lrregular maeses.

These il'ykes are altered. and. oarry hornblend.e needles lu placee as do



most of the surroundlng rookg. llrey are ebeared to about the sane

extent as the volea,nics ln wbich they ocour. Theee featureE further

aup;oort the bellef tbat tbe dykes are of about the same age as the

encloslng extruglves.

In the area of the Crelghton granlte about forty-five hundred. feet

north of the east end of Crelghton La,ke theee are some quartz porpbyry

dykes which cut feltlspar porphyry ôykes. the qua¡tz prophyrles, some

of whioh show feld.spar phenocrysts a1ao, are fresh anÖ young ln ap-

pearance. They are sirallar to those cleserlbeal above and may be related.

&lioroscopically in all these d.ykes, feldspar phenocrygts are oo¡nü¡on

while qvrar1'ø phenocrysts are rare or absent entlrely. lhe ho¡nblend.e le

early ln alI cases, oocurring as moth-eaten phenooryste, and. sonetlme

in aggregate masses. fhe groundnass materlals are fine to med.lum gralned.

lhere 1s sligþt epldittzation and sericitlzatlon of the feldspars.
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Ehe generaL struoture of the Fl,ln Flon serles northeast and east

of the Roaô Volcanlc Center is s5mclinal' with a trencl of about 350

east of south, a'nd' a plringe south of rougþly ãoo to 40o' withtn tbls

area ther€ are many minor folets rvith strnllar trend's anè plunge' In

pl'aces these are reLatlvery open but elsewhere they are sllgbtt'y over-

turned. toward the west. lD the sectlon under ôisOusÞlon alOng the

Iake north of tbe ¡toad. lolcanic Center no minor foltls other than small

onês ïrere noted so that ln the sectl0n from the base of the Mleei to

the lafte ehore there is practieally no repetltlon of strata. The dips

range mainly fron õ0o to 50o to the east. lhe narlmr¡m thlclsress of the

Fl,in FLon series expo-seð west of the lal<e ls probably about elght hun-

¿red feet. The Missi at the first outerops north of those next to the

Road VoLoanlc Center !s probably not over two hundred a.nd flfty feet'

whereas twenty-iive bund.reô feet to the nortb it is probably over tbree

bunôrod and, flftY feet.

Inr¡eôiately soutb-east of tbe lload Voleanfc Genter there Ðrê êx-

posed. two enall antlollnee, the one On tbe east openr the one on the

$rest üuch narrower but not overturned.. They plunge south-easterly

at about 40o. Weetward. there is a synoline pluaglng 40o south, and

then a¿ antlcline representetl by the narrower ba¡rd of the i,ower FLln

Flon ôlvision, succeeded by another s¡mcline.

Wlthin these last two foId.s, ln the south tbere are minor fold.e

which are overturaed so that d.ips are mainly fron 50o to ?0o to the

east. loward. the nortb the foltls appeer to be mofê opêIlo

From the foregoing it ie clear that the RoacL Volcanlc Center is

in the arial part of a major anticlinal êrêâo 'Jbe structuree plunge

eouth whlelr aceounts for the extension far to the west of the Flln
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FIon serles. The Missl, if lt had. not been cut out by the Orelghton

gfa,alte, would bave swung abruptty tO the west !n the area of the

Boad Volcanic üenter. Indeed tbere is enougþ of the }'tlssl left !n

thls area to ehow quite tllstlnctly the beglnning of thls swing; and.

the swing 1n the feltl.spar porphyry d.yke here, whicb so closely follows

the base of the lvllssi is further emphatle evldence of the cha.nge in

attituÖe.

. Exaotly on the Axtel trend. of the Hoad Volcanlc Center to tho

north, in the Pre{{issl Complex, there le ind.loated. a great antl-

clinorlum wbloh for over two mlles shows the sa¡ae southward. plunge.

fhus the evidence is such that the structure as postulated. for the

"olcanic 
center area 19 und.oubtably correct. Referrlng ba,ok for a

moment to tbe sectlons on the tr'ltn i'Ion serles lt becomes muoh more

apparent, wby the areas of green voLca¡rlcs southwest of the Road VoL-

canlc Center are coneid.ered. to be of the I¡ower FIin f'lon d.lvleion antl

to overlie the Missi.

It is lnteresting to note that the strustures imeðiately south-

east of the Roa,cl. Volcanic Center are r¡ueh more open thar¡ ls corunonly

the ease.. It seems probabLe that the Voloanlo Center aeted as a

hard hlot and reslsted. d.eformatlon. Snoh an bypothesis wouLd ex-

pLaln the lrregularity ln the trend here of the aontact between the

lower and. Mid.tLle d.ivlslons of tlre Flln !'lon series.












