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ABSTRACTæ

flre l(enbridge ore zone at Popul-us T,ake, Kenora District, Ontariot.

ís a compl-ex of basic intmsive rocks i¡ith andesite inclusions and later

fel-si-te dikes. The several- varieties of basic roeks were intruded

separately, but are probably derived from the same maErla. The later

basic phases cut the earl-ier ones or oceur as the natrix of breccj-a- zones

containing fragments of the earlier types" The basic rocks intnrde an

area Ïrhich is boundecl on either: side by faul-ts whieh are parall-el- to the

regional- strike faul-tsu T'he ore zone ís a vertical- l-ens-shaped body r'rith

nearl-y vertieal ore shoots that a"e parall-el- to the enclosing shear zones@

The sulph:ides, which are of 4aetrnatie ori-gine oceu-r in the 1-ast phase of

the basic intrusionn The sequenee of crystallization of the sulphides ís

pyrite, pprhotíte, pentlandite, and chal-copyrite.

TLre other basic intmsions in the Populus Lake area ê,re eomposed

of several rock types, but do not eontain j-ntrusive breccj-as, nor mueh

sul-phide. The roek types are similar to those in the ore zoneo The

intrusions occur near, but are not eontrolled by, the olC faul-t zones;

Later faults cut across them"

The basic Íntnrsions of the Populus Lake area appear to be forrned

by the crystallization of a basíc nagma by fractionation' The l-ighter

fractions intnrd.e first in the ore zonei the nickel*copPer suT-phides ar"e

Associated. T,iÉth the heavier magnesium and iron*rich fraction"
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CH/{PTER g

TNTRCÐUTTTON

The ore zone e.ì; Populus Lalce 'r^¡as cliosen as the subject of this

thesis because these roeks appeå.r to be1-ong to se'¡era-l- intnrsionse or

tc severa.l phases of one intn:-sion of lrhicir onl-y one particul-ar phase

has nickel-coPper mineralization, Se-¡eral o'bher basic intnrsions cecur-

ring in the sane area are sirníIar in aonearance to those in the ore

zones except thai anpreciable níckel-eofrþer r'¡rineral-ization ís not ob*

served,

PROP,ERTY

The oroperty of Ken'bridge i'lickeL l'fines Limited- ís situated -be-

t'¡+een ihe southvrest bay of Populus Lake, Betula Lake, anci Emp5-re Lake*

The mineralized zone outcrops on a- hiil-too almost in the eenter of this

area6 The original property consisted of the follolring patented rnining,

cl-airns ln the ljisi:rict of Kenora, on the Ätitcwa Sheets' I( Lt732 to K h735i

K 663ù to K ó638 9 n 7502¡ and I( B3ól¿ to r( 8366 inclusíve"

Ín J-952 g Falconbrioge i'{ic}rel- i4ines [i¡níted. optíoned the prcpem.y

from Kenora lÍícke1 l,iires l,imited" Dr-rring Septemoer 3"9fl4' a group of

ninety-nine claims 'was stalced to proteet the optioned propert4r, and

later a nei^r companye Kenbrioge Nicke1 Mines limttedl, was Íoyrrcd- to

1 - Kenbridge llriekel i{j-nes Limited consists of 2b claims.--- Canad-i.a-n
l{ines Handbook, 1959"
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der¡eIop it"

^ 
ñrr!.e q

T?re property of Kenbridge "i"lickel Mines Líraitec! at Popu1us Lake is

sítuated forQr-three air miles southeast of Keno::a, Ontan-o" Tqoüo non*

schedule airlines operate regu1.arly from Kenora'and d.uring some surlmers

an aireraft i-s ba.sed at Siou-x lilaruo,.rs, trr¡enty miles west of Populus Lake"

Several- canoe routes connect Populus Lake to the Kenora-Fort Frances

i'Iighr.ra¡r in the west, and to Veirnil-Íon ,Bay in the north on the Kenora**

Fort i¡Ii1l-iam Highr,ray" llfLren the underground devel-opment r.icrk started at

Kenbridge, the eonpany eonstmct€d a l.Jin'cer road, and a sutnmeit barge and

portage system to 11nk the property to existing roads l-ead.íng to Kenora.

Thus, the Kenbridge nroperty is aecessil,r1-e from Kenora by air and water

routes excel¡t for the break*u-p ¿nd freeze-up periods"

HISTORT

Duríng the LBrcrse the regíon i¡nned.iately east of the Lake of +"?re

i^Iood.s attracted prosÞectors r,rho staked gold. claÍ:ns from Kakagi f,ake t'o

the southr^rest bay cf Poprilus l,ake" Jl deca.cre later, more goLo showi-ngs

were loeated. on the southwestern part of Eagl-e lake. As attempts to
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d-evelop these cliscor¡eríes into mines failed, prospectors abandoned the

Kenora Distviet"

In 193ó anð. I937s Finctl-a.r,'l¡iacCatlum of rrliniTipeg stakecì *ås 5þ6r¡¡s

ings at Populus lake, Se:¡eral trenehes aeross the hill-toÌl exTlosecl the

nickel-eopper mineralizatíon in the basic j-ntrrsíve roeksr

Tn 1937 e Conia.gas l.lines I,j¡rited optioneci the property* They did

about IOeOOO feet of d-n-l-l-ing i,¡hich consisted of a ser"i-es of short in*

clíned h.ol-es fro¡n the valley on the ea.st side of the hill-e from the top

of the hill-, and from Ì;he r^iest edge of the hi1.l' In general-, the h.ol-es

are perÐendicuf-ar to the strike of the showíng and. undereut the trenches'

The c-rill- 1-ogs note some massive sulphioes, but mostly seattered-e dis*

seminated- su1-phides âre re'Oorted- throughout the minez'al-i-zed zone@

Coniagas held controlling interest j.n Kenora ïüickel Mínes Limited-,

which was for¡ned in 1937u unti-l the Inter:nati.ona-l- i"äckel- Company of

Canada l,irníted (fnco) optioned the property in 19L8.

Tnco mapped- the property and the surrounclÍng åi:ea, a'¡rd eond,ucted

a magnetic su.rveye From e'Þproxímatel;r 10e00O feet of d-ril]-1ng they

acquired infor¡nation fro¡n greater depth than t-hat explored by Coniaga.s"

The drÌlling program consisted of incl-ined" holes col"l-areC ¡'rest of the ore

zonee The first series of holee, spaced at 100*foot interval-s, was in*
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t'encied to cut the favourable rock strrrcture at a' d-epth of 5c0 feetg

the second series spaced at 200*foot intervals to cut the ore zone at

a d-epth of 1000 feet. Tnco then ctropped the' optiono

În I)$2, Falecn'b::idp'e i\¡iekel l4ines T,irnited optioned the nroperty,

eond-ucted a rnagnetic survey of the sh"otling ancl the adjoining ârêâe pr€n

pared a generalized geoJ-ogieal map of the rnineralized area, anci

completed 5'OOO feet of drilling;. lhe prograr''. ecnsisted of fifteent

300-footr vertical- holes on a grid pa.ttern'¡rj-th J-üO-fcot i-nt,ervals along

ïncols ba-sel-ine*

Ti¡e L953 prograrn consisted of creepeni-ng eJ-er.'en oi th.e olci lioles

and dril-l-ing eight ner+ hol-es to 5CO feet at l-n+"erraêdía.te points on the

grid pattern, Án electronagnetic sur',¡eTr failed to j,nclj-eate conducting

zones be¡rend the ends of tne v:-sibl-e oïe zonee In January Lgfl-ts

Falconbridge deepened certain holes to 10OO feet, and continuecl drilling

to determine the length of the ore zoneo The country near Populus lake

T"ras prospecte<l a-nd a geological- nap prepared in the early surnner of 1-Ç!h;

later, dri-fling rdas resuï1erJ 'in the ore zaneø The l,¡riter" su.perrrised

o.ril-Iíng at Popu-lu"s Lake from June L953 to Se'otember 195Lt"

During tne fall and rrinter of 195L.*!!, for-'.re 2r000-foot, eontrol-

'lerì rrer-l',in¡l holes inoicateC- that the attitucle of t'he fa.voura-ble zone¿vs9



'was nearly vertieal€ Fa.lconbriCge formed a new companye I(enbr{-dge

ltiickel- Mines T,imited-u to d.er¡elop the propert¡,'". Tn June :.-955 e the sha;'it

was collareC and the rnineral-ized zone r.ras cross-clzt, on the 300*foot Ievel

in Febnrary A956. Kenbr{-d.ge suspended operations in J'¿ne L957 e after

sinking the shaft to 21000 f,eet and drifting along tl:e 300-foot a.nd 500-
1

foot horizorlsa

Beeause of the hea-rry staking in i;he aree. ciuring the nreviou-s fal1

a.nd. r.rj-nter, the Ontario Department of llines engaged a geol-ogÍ.ca1 party

to nrap the Populus Lake area in 1955,

I{ÏCKEL OCCURREÑCES Ti\T TI]E DTSTTiTCT OF IG:NORA

The principal nickel. oceurrences in the District, of Kenora and

in the adjacent areas arer the Kenbridge i,lickel l4Ínes Limíted property

at Popuaus Lakeg the Go::d-on Lake property of iWci<el- fiíning and. Smelting

Company; the Norpax i"l-ickel i,fines l,imited property at Tigre Lake; the

I'iaskwa i'üickel Chrone Mines Liníted properties in the Bírd .River and

Masi<¡ia Lake a-reas of l,{anitoba; ancl the Emo nlckel showing i.n fiaÍ-ny Rj"ver

Distrietu fÍrst optioned. by Fal-conbridge iüickel Mines T,inri't,ed and later
'by straünat Limi-ted. The acecmpany5.ng map (,f':-g.f) sbows the loeation of

these properties*

1 - Canadían Mines Handbook, 1959e -- Fal-conbricl.ge i'{ickel }4Ínes Ltd",
Oi-itside Properties: Kenbridge N.ickel l.{ines l,td,, Surface and und-er-
grouno clril-líng inciieate i9t.11960 tons averagang l.]'l:/'niekel, O"íBf;
copper' and.2r1O7 r7B0 tons averaging I"OLL7; niekel, O.5'b% eoppero
Ore grade of Falconbrioge Mines a'', S\rdbury, is 1.L5,% nLclrielo O"lJl'/"
coppers.
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G]ICI,OGIC¿.L R]IPOF-TS A]ID irrA?S

Geologiea.l reports and naps of tne area eonsist of one map

publ-íshed þ t?re Geol-ogieal Su-rwey of Canada. and several- reports and

maps by the Ontarlo llena.rtment of Mines,

The maps a:rd reports includer

ttl'ianítou L¿.ke Sheettt, by I,fm. FÏeÏnnes, Geologieal- Survey of Ca-nada,
hrbl-ica.tion l,fimrber TZOe AWZ.

lrGeology of the Kakagi Lake Á.rea", by E"M.Burnrash, Cntarío Ðepartment
of Î{ines, Volume Xl,ITe Part ÏV, A933.

rtûeo]ory of the fiagle Lake Areatt, by I¡I. l¡I. lvioorhou-se, Qnta-rio Depart*
ment of Mines, lrolume XIiITTT' Part Tr/c 1939'

ttGeol-ogy of the Populus lake Areatt', by.T,Q. Dawies and- S. I''lo l,fa+"ovrieh,
Ontan-o De'oa-rtment of Mines, Voli¡ne lT-1/, Part Tf e 1956"

trBase Ì4eta1 Erploration in the Kenora Arearr, by H"D" Carl-son,
Canadian I'ii-ning Journal, Airril- 1955, idou hu Vol" 77¡ p"B?
( a paner presentecl at the Prospectors and- .Developers

.tLssociation Convention, Toronto, 1956) .

"A CK\lO'riTÃ l-.t G¡{lÍ }n S

The r.¡riter r.rould Like to thank those rorho har¡e aided- in the pre-

paraticn of this thesis, in partíeular, tne rnembers of the staff of the

Geology Depa.rtnent at the llniversity of Lianito-oa u-ith their man;r heln-

ful- eorurent's "
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Falconbridge Nickel l{ínes T,iraited har¡e permitted +-,he use of

detail-ed maps prepared cur'ìng the 195Ir f:ield season and of logs of hol-es

cl.rilled in Ig53 and 1951+.

The regional- geology rdas discussed- rsrth. l{r" .T, C. Ðavies ancl

Mr" S. iiÍ" t¡t"¡*Och at the Universit¡r of 'lviani-toba durr ng the wi.nter of

A-955*56, Th-e-r,- had snent the prev:.ous sumrner mapping the Popr:lus Lalce

area for the Ontar:-o DeÞa.rtment' of ltines"

GEOLOGT OF iNTCKEL Ai\lD ¡ÌÏC],{-F]L OÊE BODÏES

This section contains

istry of Sase Iúietal- Deposits,

the Sudbu4/ ore bodíes, from

Nonregian ore bodies"

excerpts fron the rtGeo1-ogy ani. Geochem-
l_

by H"D. B" '.Ti1-son , lúr ich has oaia fvom

other Canadian ore bod-ies, and from the

Tire nickel--copper ore .bod-j-es are of magrcati-c origin" ilhe ehe.r-

aeteristies of a nickel ore body e-rer (f) tire amol¡lt, of niekel in the

sul-phides, in arq¡ particular ore boci-¡", is rel-a-i;iveþ eonstant in moet

ore booies; (Z) tne gracle of r¡j-cl el j.n the sulnhi-des genera.lþ corce-

sponds to the rock type 3 e) the nickel sul¡hides are assoeiated- T.ir-th

speei-fic j-ntrusions, ano- shor,¡ a l-aek of nobili-ty in that they essur -,".¡th-

in, or alongsíde, their related j-ntrusj.onS a.nd (l+) tne níckel- sulphictes

I - t','Iilson, H"ìJ.8., trCreolog,r and ileocheni.st4:r of Ba.se l"fetal- lleoosj-tSrrs
Economic Geologry, 'i/ol, LBy 1q53e p. 37O.



,9

oecur ate or neå.re Ì;he base of the intrrrsion if it has a base" The

ma-jor control in the emplacement o-f most nie.kel*eopÐer ore borjies is

the basal contact of a nigh-rna.gnesium i"ntmsj-on. Oiher controls, sueh

as the dornmward. emba;rmenig and fa.ul-t structurese â-re al-so important"

1
RtrLATTOII 0F llf0i(El, CO\TTil¡iT (lF SUT,PHIDE T0 ROCK TYPE

Loeality Rock ty-pe liaxirntrm Fercent liickel ì n the Suf-CInicies_-'î:-::_:Ì-': _ - --,:-::-r- - ._ _,_ __ - _-_ _

Canad-ian Ferpentine fO,O
and- Peridotite d"Cl - 10"0

r\orlreg'ian if¡roxenÍ'be l¡..5 - 5.O
i'lickel Norj-te 2 *6 - 6,5

LJeposits Diorj-te 1"0
Ano:rthosite O"5

i(enbridge 9.0

liote: K,enbrid-ge addeci. to table" Assay of massirre sul-phid.es 'r.,.râ.s 9
percent nickel, 0.5 percent coppero

1 - ltii.l.son, H"fi"Bo, olr. cít"
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CHAfll'lili. ïI

TäE C'EOLOGiI OF 'J4 Plt'tIL!'S I,A]{E AÞJlA

Iï'lTR0ÐLTCfï0N

Tne topu_Ius Lake a-: :ea.e for +-he purDose of t¡j-S Ðaper, covers

the area beùween southern Populus Lake, soutirern lletula T,a.ke, Gra-n:te

T,a.ke- a-nC .lj¡nnire Lake, (¡'ig" 2) The líenbrj-clge ore zone occr-lrs near the

center of this aveãø

The regional- geoloñr (Fig" 3) is compil-ed- from recorts ano naps
l-

o:l the ûntario Depa.riment of Hines . The g::eenstone i:el-t Írom Caviar

Lake to Eagle Lake has many sma.ll basj c intz'r-rsions and- a large boss south-

r..reSt of UagJ-e l,ake* For the most par'Û, these intru-sj-ons seelû to be

elongaied bodies paral-lel to the trend- of the greenstcne bel-t3 some of

them at Ernpi-re Lake cut s.cross the formp,-tion"

Güi',Iül'¿lrL ffiOf,OGÏ

tt" --"1qgical map of the Populus Lake area (Fig" 2) shor,rs that

basic intrusions, granites anci- j'eLsites jnvade the greenstone 'belt. fn

the nor'ch, the greenstone belt apÐears to be a sev"ies of tightly folded

synelines and anticlines, rrhereas tne south end is the west facing f-itnb

of a broad fold. The larger basic ini-r"usj-ons generailli contain several

rock types, and. the smal-l-er ones a síngle rock ty.ne. The Kenbricge ore

1 - lil.-rwash, E"'M., ttGeolory of the Kake"gi T,a-ke '{rearr,-l,iines, Vol{ Jí.[IÎ, Pt" ilI, 1933"
Ðaviesu J,C, and "'ratol{ich, S.i\', ltGeolory of the
Ont" Uept, lviínes, -r/o1' LXV, Pt. ffip 1956"
lfoorhouse, 1rÍ.1.f ,, trGeoloçgr o-f ttre Ea--le La.ke Aree'Î|

vol" .lrL\.{ITe Pt, ¡.¡e }939'

Oitt,* Departtnent of

Populus Lake Areat!,

, Ont" Delrt" 1'Iines,
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hndr¡- hnr,rerrev- is d-ist:l-nctive in't,hat breecia. zone-s are corumon and that

sulphides are assoeiated',';j-th one .rariety o:f the basic rocks" Two

different g:ranites intr-;de 'uhe greenStone j-n the ftls.,o area.; one in the

east, a-nd the other in the soutrr-west, The fel-si-te d.ikes cu-t across both

t-,he greenstones and the 'ba.sic intrrrsive rooks* ê.n i-ron fonnatj-on ba.nd-

occurs in the greenstones in the rnrestern nart of the fllaÐ &Tea.E

T;TBLE OF FOE]¡UITÏOI'iS

(]LTJ:.TJP,NA?J

RECENïIr Lake ano" strea"m <i.eposi-ts.

PLEISTOCEIÛIr Cla.r', sand-, grarrel, a¡d- bcul-d.ers"

GEEÀT UI(ICOI{FOI},ÍITÏ

PREC^4.l.iBR.ï/rl\ï

FELSTTEST Felsite d-i-kes r'rith felds'par, quaria, or,
feldspar and- quar'r-,2 phenocrysts"

GRÁNilESr, Flora gra.ni'be k'oss -- Più¡ hornblende qranj-te.

Smal-] gra.nÍ-t,e in'bru.sions at Kathleen I'ake --
oink, nornb-!-end"e Eraniie"

Ätikç,'a. granite *- pÍnli¡ bi-oti-t'e granit'e.

I¡ITJtrTSÏIIE C C\IT¡"CTS
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BrlSjlC .l,OCKSr Fe-ldspar porphyry, gabbro, oioriteu
norite, and amphibolite"

ffTHJST.TE COLTI:iCTS

GFEEIIÊ;TOIìES: Fillor,r and massive lavas, tuffs, and
agglomerates of andesi'i;e or basal-t"
Chert¡r, rnagnetic íron fon-rlation inter-
bedded r,rj-th the greenstones,

GME¡ISTONES

The greenstones of the Populus Lake a.rea consi-"t of rnassive and

pillono lavas, tnfÍs, a.nd. agglornerates of andesite or basalt" The re*

gional strj-ke of the lavas, the pyroclastic rocl<s ånd the schistosíty
V

is N 35 E" Tops of the flo¡¡s were detemnined r^:j-th diffículty fronr the

elongated pilloinrs in most of the Populus*Betula rake regi.on, but i,rere

d.etermined readily from the bun*shaped- piIlows on the ÍsLands and. penin-

sula in Betula lake" The tops of Ì,he beds cannot l¡e determineil in the

interbed-ded pyrocla.stic roeks,

-¡1" band of magnetic, eherty iron formation oeeurs bet¡+een bands of

north stríkingu vertical píll-or+ lavas at Gol_diloeks Lakeo

Felsites r,nth feldspar phenoerysts outerop throughout the green*

stone belt at Populus Lal<eo These oecur as short, thick lenses in massir¡e

greenstonese or as long, nårrow ba.ncl,s in r."¡ea.kly sheared- greenstones"
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BASTC T}XIRUSTVE ROCKS

The basie intrusive rocks of the Populus Lake area are feldspar

porph¡rr5ru gabbro, norite, diorite, and amphibol-ite; several of these may

oecur together as a composite intrusion" The various rock types are

dístinguÍshed. by iexbures; the original- p1-ag5-oel-ase and pyroxene or

amphibole have been saussuritized and ural-iùi.zed' respectiveþ" The

feldspar porphyry which is well e>ilcosed al-ong a rid-ge ín the Kath1een

intrusion consists of r.lnite feldspar phenocrysts j-n a dark fine graíned

groirndmass. The rock ean change greatly within a few feet; the size and

quantity of the phenocrysts may vary from 2 to 20 rrn" j-n díarneter and from

20 to BO pereent in volurneo On a @f-íff face the porphyry is obserr¡ed. to

change to a gabbro by a rapid deerease in the quantity o-f the pheno*

clysts and by an increase in the graín size of the grounclmass, The gabbro

is a rne¿íum to eoarse graíned. rock eomposed of darl< col-oured amphibol-es

and feldsparso The norite is composed of al-most equi-dímenslonal- grains

of a dark green amphibol-e in a pa1-e groundmass of feldspar; in tJrin see*

tionsrremnantsofanorthop¡,'roEenewereobservedintheamphibol-es'

The diorite is composed of feldspar laths in a groundmass of dark green

amphiboles" The amphibolj-te in the ore zone is conposed of massive
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4mphibol-es, b1-ue quartz eyes, and sul-phídes in a groundmass of fíbrous

anphiboles; rernnants of an orthopyroxene are observed in the aniphibole

grainsu Tn the other intrusions the amphibolites are cornposed. of fibrous

amphiboles r,rhich are proba.bly devel-oped túr' the alteration of earl-ier

amphiboles or pyroxeneso The fel-clspar por?hyrys noríte, anci dio:rte are

sirn-il-ar ín all the intnrsions j.n the Popul-us T,ake area.

The sequence of the basic intmsions in the ore zone j-s determin-

ed from the frapSnrents in the igneous breeeia zones: it is felclspar porphyrY¡

diorite, norite, ancì. arnphibolite" The diorite and the no::ite appear to

or¡erlap in age si-nce they contain inclusions of each other, Ïn the

other intrusions the sequence of the component par*Ls rnras not reeognizabl-e"

The basj,c intrusions appea.r to be formed- fror¡ a magma whích

fractj-onated at depth; the vari-ous fractions partially crysta1lized, and

then intruded- before completing crysta.l]ization, Tn the ore zone the

f-ighter fraetions intnrcted fi-rst; and fi nal1y ihe heavier, magnesium and.

iron*rich fra-ctions wi.th associated sulphides.

Others have suggested a different possibil-ity; the basie íntrusj-ons

except -for the ore zone are part of th.e 3-ava sequericê *- that is, the



w

normal sil-I intrusions the-t occur in a.-11 volcaníc field.s" These r^rere

ihen folcj-ed ano. Í'au-lted; ì:he ore zone is a Ia{-,er j ntrus j-on eorri ng up

ihe Íau1t z.oneu The nost rock of the ore zone -i:reeeias may be related

to the other basi.c intrusj-cns e.nrl to the f.'rag¡ents j-n the breee-i.-a.s, or

it may be a much la.ter, unrelated intmsion.

The intmsions 6seu-ï i-n various locatj-ons i.n the Populus Lake

areat these are (1) Betula Lake area, (Z) Goldilocks-Grani.te T,a.ke ai:ea,

(3) !;ast sho-.re of Enpire Lake, (L) i{orttr of Empire Lake, (5) Ketfno:-e

" lt\ /D\ 
^-^- 

o---- ^-^^^ rnl^ LPond area, (6) Kathleen La.ke area, ano (l) Ore Zone areac The basic

intru.sions are sho¡m in Figure 2u nagelland in d-etail- on the maps in

the foIcl.er" Gradati-on¿.ll or i-ntnrsive contacts oeeur between .¡arious

t rpes of tne i:asic y'oeks, The Kathleen, the Keyhole, and the North

Enpíre in'brrrsions her¡e gradational or fau-Lt contacts 'betl'reen varior:-s

rock t¡pes" Th,e ore zone is more compl.ex harring intmsi.¡e @ntaets be*

tl¡een various roek types; 'orece-i-a zones a.re eonnon, but' assimil-atj,on of

the fra-ø-nents is not observed-.

Bt¡llIIlLA LlKl! Ä,qJAc' Sever¿.l snal-l- i:od-i-es o-f fine graineC gabtrro

or rnicrogab'b:"o outerolr near Betul-a T,ake. Sulphides, maín1¡r p:,¡rrho'¡,iì:e

rnth so¡re chalcopyri-'be, are r^reakly cì,isseminat,ed 1cca11)' in the gabbro"
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GOtrDTLOCKS*tiRAll-ifE T,AI{E AREÁ": 0n the west shcr:e of Go]dilocks

Lake, eoarse Erai-ned gabbros are cu-', b:,. c,i-iles of pink granite. Larfle

inclrr_sions of verj- coarse p¡rained gabbros ocerr-r in the gj,d{¡ hornblende

gra.niie nea.r Gran-ite Lalce" Sulphides a"z'e not obserr¡ed in these p-:abbros.

EASf S. f0fìE Cfla m4PÏl1fi LAKEI Â massi.¿e riiorite*qabbro, having a

coarse ciiabasj c textr:.r'e of 1 x 2 nÍn. laths o-f a cl-ark green minera.l in a

pale green Eroundmasse oecurs along the east shore of llmpire Lal<e e-nd
I

along part of the east shore of i{athl-een Lalce " Bunrash consj-ciers the

di-orite*gabbro to be pa.t't of l,he border pha.se of -'-he i.til:.".,ra grani..te, As

tire r+rlter cH-o- not, trarrerse thi-s areae þs irrÐ.s unab]-e io verifJ¡ ihi-s re-

1-ationshÍ.p"

N0RSII tüfl¡ Ð4Hffi8 Í"É.1Gr A creseent*shaped body of med-íum to coarse

grai-ned d.io:'ite outcrops on e Þrorïìnent hi-1-1 norih of Enpi-T'e Leke" The

o-ioldte has 30 to 5O oercent dark green amphi'noles, 2 tc J nrrn. in dj-a-n-

eÌ.er, in a pal-e gl'een to r+hite groundrnass of felaspa?o -4, narrou nargin

of nor"ite occrlirs on the ea.st,ern edge of the d.j.ori-te ma.ss, i.tlh.e diorj-te

in-br-¿cles llassi-¡;e greerrstones, a.ncl in turn, cli-kes of oate f,re¡,r -t""1*t*"

rritn quart,z oirenoerys'ts crr-t across the ciiorite anci greenstcne.

1 - Hur'ç.ra.sh, E, Ioj,¡ op. cito
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.¡1" si¡iila,r, med-iun graÍned diorite outcrops a-"c.the east encl of

Gol-dilocks Lake. ll narz"ornr dike of f,'ine srei-necl- diorite si::i-kes oa::a.-Ll-el

to the reøi-6¡¿1 sciri-stosi-tv i-n the ni-11-olr 1al¡as a'L trre eÕÐÐêT-îolci shot¡-e..v v\/vvvr ¡.ç

ing on a nromj-nent hill r,¡est of the ore zcneo T.he cli.l<e j,s traeec soutlt-

r'rarc through. sniall or:.t,crolrs to a snru-ce st^râmpe anC. rs thoug.ht È"o be

continu.ous l.¡i-th tire diorite at the east end oÍ Goldil-ocks Lake,

IGYFTCILE FOf@ .4il?F-4T: The Ke¡rþ3le intn:.sj on, tne largest lra.sic

intrusion in the Populus LaLce area, extenC-s frorn a ba;r on Goldilocks

l,ske to the r,test sh.ore of Einrri-::e Lake" Several ciflferent ba.sic roeks

occlÌT in this int'ru-sÍon. The portion betirreen Golo'jloctrs and FonC A is

mostL;r a. medium grained. norite, but j-s par.tly fine graj,ned" iiand- si:ee-

irnens of iire medium grained nori't,e contai-n LO to 60 percent clarlç lireen

artpniì:oles, 1 to 2 rrun" i:n Ciameter, in a d.arli sro,;nomass cf _feld.spa.ï'ê

Sorrne speclcs of sulphi-des ge,eüf.in the norite nea:: Gcl-dÍloeks T,ake,

The aree- bett.leen Ponril -a, l(eyiro-1-e Foncl, ancr Empjz'e Lalcc j.s rnostll¡

fine to mediu-tr greåned ga.bbros" An emphibol-j-te l¡ith v'er.'r r'ieakJy clis-

seminated pyrrhotite-chalcop]'::ite ocelrrs T'€a.r l(e-r/no1e Pond n A rnerlium to

coarse graineC, norj-te ouicrops on the híi-ltop pa-ral-l-el to the E¡roire

sho::eline* The gabì:ro is strongl-I,'shea-red anrj altered- on the el"j-ffs a"nd.

steep hj"l1 sj-oes along the ''.;est sho::e of Empire La.ke. An outcron of



20

'í3+'ldsn¡r nôïnh¡r-r-. ^¡ì^ha^ ^- ,1 *.i'il n-.r r¡paa^e4^¡a OCCLl-i¡S On t,ne hil--I-l s¿\r-Ðyo.I lJvLlJ!.lj LJ 9 Y.<-.JtJl u9 4tlu f,/J,J-l-U' j r'.!sçllÈ) LU:tç

tr'.r€st of Keyhole Pondo

The na.ssi-r/e greenstone outeroþs iuitiii-n the Kerùole intlrrsi cn a.r'e

either J-arge incl-usj-cns or roof Ðend-en+,sâ Scve::al- fel-si',e d.ikes cu-t

ihe basjc r:ocl{sð .4. prominent Cåke j-n t'rre anp'ni-boJ-ite on the rídge lre-

-L¡,¡een Keyhol-e Fond e.nd Pond B extends for severa.ì hunC.reos of feei

para-'Ilef i;o th.e seh.is'cosi't)¡*.

Ti+o 'thj-n sections of norite :"rorn the Kelrþ63-u j-n-r,r.isj-on'¡:¡ere

examíned. Their: al¡era.Ec eornpositi-on is )r5 percent clinozoisite and

pla.gi-oclase, 53 percent a¡nphjr-bolesu and 2 peree-r*, bla.ck o-oaoue mj-neral-s.

'.lhe ¡únera.ls of this nonte are -si:nilar to t-,hose of the nor{-te from

the ore zoneÞ

KA.TI-lLiIIjli LILKI À.]ìEA:: The r¡a.ríous !:a.sic. ínti:u-sí-¡e roeks comÞose

distinct parts cf the Ka.th-'l-een intrusi-ono The fine grained dicrite*

ga,bb::o cn t'he eas-t shore is sirnile.r 'co the diorif,,s*ga.biro on the eas'c

shore of Empire La.ke, The northern ns.lît a.l-onp; tl:e l'¡est shore of

i(a't hleen Lake eonsj-sts of a fj.ne or.âi rlod i.ìì nr.i {',c 6¡, the '.'¡es-bs a.ncl- a

medíum to coarse grai-ned nor'ite on ihe eas{;. A snarl- a.mormt of

a¡nphi-bolite occu-r's along a she¡r zone near -lhe d,iorite.*greenstone

contact*
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The southern part consists of mixed fine gra.ined- gabbros and

medium grainecl norites in the rn¡estg fel-c]-s-oar oorphv'4r j-n the centere on

a ridge extend-ing fron l(athleen Lake to Bmpire Lalce¡ and fine to m.edj-':m

grai-ned gaboros in the east a.l-ong the r.res'u sh.ore of Kelhleen La,ke, 0n

tlre ee.st side or the ridge¡ the ¡'abhro gra.des to a felci"o*¡ p6y¡þrrrr.r

i.nthi-n a feh; feet. 0n tire r¡restr 'Lire oornhlrry is separated from the

gâonro by a. sharp valiqr t,¡hj-ch Þrobabfy :-s tHe traec cf a fa.ult,, Vol*

eanj-c roeks occur a"1ong the l','es-r,, noz'th, and eas¡ eonta,ets of the liath-

leen intn:rsion; the .=outh eontact we.s not mapped"

-A- srnall- mass of graníte orrterops on tbe røest shore and on the

j-sLandr in Kathleen La.ke; conta.ets r¡ere not observed betr¡een the granite

and basic roclrs. ll. small outcrop of Ereenst,cne oecurs noz'th of the

sra.nite"

Three thin sections of Kathl-een norite Ïüere exemj-necl. Their

a\¡era-ge composition is 58 percent clin,ozo'isite and plagioclase, 35 per*

cent arnphibcl-es, 5 nercent qua.rLz, enct 2 nercent blec-t opac1u-e ni.nerals;

rernnant's cf orthotrlrro)iene occrur in the amphiboles. The mineral-s are

simila-r' to those in the norite frora the ore zone"

OtilJ ZOÌiliÍl AÌLSA:' Tire ore zone is a lens she¡ed comolex of intrtl*
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sir,-e roeks, -bound on either side t¡r strong fau-1t zonesn The results

of a detailed stucty a.r'e given ín tne follor^dng eheptero

Anotner mass of strongly shea-red ano- altered a-nrpnÍbolite occrJ-rs

about ?OO feet sout-ir of the ore zoneg a cedar swemp l-j-es j n i;he long

narror^i valle¡r betl'¡een them. Thj-s rna.ss is bound- on either si-de t5r the

East, and the i¡Iest !'au"]-ts of the ol:e zonea

GR¡{¡iTTES

The granites of ihe Populus Lake area- j-nelu-cle the Flora. grani-te

bosso the srnail- i-ntrtsj-ons a-t t{athl-een La-i<e, and- the Atikr'¡a granite

f tr*" 2, page l-t- ) "

FtoRA GRAX¡6TE: The Flora grani-te boss intnrdes the greenst,one

belt l"¡esÌ; of Etnpire Lake. The northea-stern pa::¿, of the -boss, at Granit'e

T,ake, is i n the Populus Lake area: the entire boss i.s outlined on the

map showi-ng the regi-onal- geology ( flg" 3e page 12 ) "

The rock is a coarse grained., pi-nku l'rornblenCe granite' T-'ite

g_ranite*greenstone contact on the east j-s sharo r¡j-th srna11 dikes o:fl

p;ranite a fei¡ hundrecl feet a.na¡¡ frorn the gfa.ni-te mass. -A't the ncrtho

easiern part of the boss, ínclusi ons of greenstones anc!. gabbros are.

coï¡ÌÌon in the gra.nite; and, the granite dikes occur farther alIaÏ -from
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the boss*

$,fÂT,L TNTRTIETONS AT KÁTHT,E-EII IAl{Er A nedJ-um gra.ined-, ninJ<,

hornblenO.e granite outcrops oD +uhe islanci a.nd, on th,e r.vest shore of

Katlrl.een Lake" Outcrops of fel-dsna.r porohyrXre g,abbyos and greenstone

occur near$r, but contacts rrith the granite are not observed. O,uartz

veíns a.re promínent in the graníte on the isl-and-*

A srnall ¡¡:ss nf i,rhi-io or.:lifp outcrO'Os nea:" the brj-ige on j(ath*

-l-een Creek"

ATÏ]f;.,IÂ GRA1'{ITE:' The l-arge gra.nite mass at, }.-bilan¡a. Lake extends

to the eastern part of Populus Ïa.ke" The roek is a eoa.rse grained-, pf nk,

bioti+,e granite" The contact is rnarkeci. 'b¡r airunclant pi-nk Eranite dikes

in the greenstone"

The rel-a+"ive ages of the grani-tes are unlcnor,mo The Flora ancl

the Kathl-een granites a.re sí:nilar in a.ppearancei both are Þiù¡ h.oyn*

blende granites. The Flora. end the Atikr,ra granites have different

mineral- eompositions, the lat'ber is a pinlc, bíoti'be granite¡ both ín-

tmde the greenstoneu and- are massive j-n the map area.o

IF_!FquES

The fel-sites are leucocratjr-c roclcs that ma-v contain fe}isp¿.r
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plrenocrysts, quartz phenoer-r/sts, or bo.r,h quartz ano feldspa.r Þh.eno-

crysts, -'..nth or r.¡ithou'i; chlorite in the grounclme_ssu

The felsites ca-n be o-ivirieri into three grouÞs" The first eon-qists

of longr narroTíe massive dikes tnat cut across the greenstones and i,he

basic intrusion-s" The seconci consists o-f long" si-ll-Iike masses in
sheared- green,stones, or as short, thick poc.s Ín ma-ssir¡e greenstones.

VçrJ' few intnrsive contacts are oilserved betrr¡een the s econd g::ou-p ancl-

tne greenstonesu The third group consists of sr¡al1 llrasses of. fe_l_sj.tes

that intrr-cl_e j-nto the greenstones: 'uhe¡¡ are usr-ra_l.l-l¡ eqrri_dimensiona.l in
outcrop,

S I]]RUCT'ÍJRÀL GE OLOC,T

The basic intrrrsive roclcs, granites ancl felsite d,i-kes j-ntru-cte

the greenstone celt in the Populus Lalre area. ( +'ig. 6, Þafle 31 ) " T'he

greenstones are deformecl so tnet several tig-nt sl¡ncl-j-nes ano- antícl-ine-q

arrpear in tne north, ancl a thick limb_ of a fotcl appeâ.rs in lhe south. In
general, the bed-s, the sehisiosibr, the tz'a.ce of the fola axes, ancl the

o
trace of the faul-ts have a stn ke of i{ 35 E. The beds a.nci the schi.sto-qj.tt'

díp vert'i eaIT.-¡, or near'ly ver.tieally,

Ä series o-f sna]l anticlines and- slrncli.nes orcur at popuhrs and
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pt BetuJ-a Lakesn These fol-ds are based on tops d-etermined from pilloti

l-avas; hor'rever, in many pI-aces, tops are itifficult to deiemd-ne from

el-ongated pillows, Tops Liere not observed in the interbedded- pyro-

clastic rocks. A thi-ck series of west-fa.cing pill-ow Iava.s occur lvest of

Ernpire Lake; these lavas are part of the east lim'b of a large syncl-ine

or the west l-irob of an anticline" The irrrj-ter interprets the er¡idence

of fol-ding in the greenstone to inciicate a limb of a 1-arge syncline or

s:',mpl-e syncli-norium wesì; of Empire Lake and several smal-l- synelines and

anticl-ínes on a Ii¡rb of a synclinorium Ín the Populus*Betula Lake aYeaø

$any faults and numerorls shear zones were mapped in the Populus

Lake area., Serrera.l faults cross the Key-ho1e intrusion eau-sing a 3-eft*

hand separatíon of the gabbro-greenstone contact on the north, and a

right-hand separation on the south. The presence of most of the faults

is 'based on sueh topographie features as shaqp drai,rs and cliffs" S4a1-l-

shear zones oecur in outcrops ürroughout the a.Teao

The dístinctive faults in the Populus trake area have been na-mêd;

they are Empire Faul-t, lfèst Faul-t, East Fault, Kathleen Faul-t, East A

Fault, Iüest A Fau1t, and Gol-dil-ocks Fault.

The Ernpire Faultu the most prominent fault in the Popul-us Ï,ake

areaeis marked by the high cï-íffs on the west shore of Empire Ïake
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and by the eliffs of sheared andesltæ r¡est of the ore zoneo The

Empire Fault can be extended north through some snall shea.r zones to

Populus Lake, ano south by 'uopographic features, such as sha.rp vall-eysu

to Caviar Lake"

The tnlest I'auLt is a series of parall-el- shears a-3-ong ihe l¡est

rûargin of the ore zone and j-n the adjacent greenstones, ',.¡ith the Enpire

Fault being the rnost westerly of this series, Sout.fr of the o're zones a

narrorü ridge of masslve greenstone separates the Ernpire Fai:-lt from the

lGst Faul-ts '..:Ìrich oecurs a]-ong' the ¡rest sid-e of e narrohl si¡râmpo

The Ea.st Fault, t^¡hich occurs ín the dra¡¡ tnat separates the ore

zone frcrn the greenstone rii-ge on the eastu continues south along the

east side of the narrorr s1Íarnpo The EasÌ; and the T¡Iest Faul-ts extend-

soirth to Empire Le.ke where the;¡r join the Enpire Fault to form a síngl-e

fault zonea The norbh enC of the East lault ìs driJt eovered, but it

may extenci far enough no::th to be re,oresented by e small inlet and a

shear zone on a.n j-sland j-n Populus Lake,

The nathleen Faul-t extends northwarcl. from Ernpire T,ake along the

d.rar.¡ that separa.tes the fel-dspa-r porphyrlr frori th.e gabbro in the Kathleen

intru-sion, thrcugh an observeC fault contact."of norite and greenstone at
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the north end of the Kathleen intrrrsion, and through a shear zone in

the greenstones along the southwest bay of Populus trake,

The East A Fault is recognízed by the draws that extend north

and south frorn Keyhol-e Pond, This fault may be extended northward

through GoLdil-ocks Lake and al-ong a clíff near the eopperægold sho'c+s

ing" The gabbr6*gneenstone contact has a right hand separation south

of Keyhol-e Pond, and a l-eft hand separation at Pond A,

The T¡Iest A Fault, at the northwest bay of Pond A, has three

observed fault contactsS greenstone against greenstone, greenstone

agæünst gabbro, and gabbro against gabhfo" The gabbramgreenstonê coo-

tact has a l-eft*hand separationo The faul-t is extended northr,¡ard bl-

topographic features and a shear zone to Betul-a Lake, and southward

across the gabbro masso fhe south eontact has a right*hand separation"

The GoLdiLocks 3'aul-t separates the gabbro from the greenstone

south of Gol-dil-ocks Lake and extends southward aï-ong a sharp valJ-ey"

The fault forms a cl-iff al-ong a prominent hil-l on the north shore of

Goldilocks lake" A second, smaller fault on the north shore has a

l-eft*hand separation.



2q

CllrrFTE,:l ïïï

Tm G.lIi\LOGl1- oF 'l'iß ORji ZOiì.iE

TIì'IÎT¿ODUCTÏO{

The ore zone outcrops on a Lrilltop açnrcximately one quarter

of a mi-le west o-f the sou-thr,¡est barr of Populus T,ê.ke' [ln ihe east, a

d-ral¿ Se-r:ara'r,es tfre ore znne frorû ihe greenStone fi-ctge r:¡b.ere the shaft

is lcr:p*,erl: on the uest- a ser.ies cf clj-fís a:rd leiges of sheareri:L-Lvv!.evs9.,""..9

orecnsf,r;nes mnrlr tne lrouncl,ar¡¡- The norf,h end. oP the or"e zone i.s cover-
.\r. vvr )L

ecì l:r¡ cln.fte and the souti'l end by a cedar sï'Iamþø

The ore zone i-s a. lens sha¡ecì comole:: of several basic:'-ntrus-i-onsu

andesi-t,e, and. fel-si+,e dj-kes" The m¿xj:num a-r'ea of ou-r,erop is 3o0'br'

1 nnrì f.'ct,- anrl ¡1s¿þ of thj.s ai'ea has a light cover"ing of gla-cia.l driÍt'Ágvvv

f¡r 193Te the prospect, r^¡a.s exa:nj-ned -try e. seríes of -r,renches. Si-nee then

e:rbensi-ve clr,i-]-i-ing Ðrograrns harre explored. ine ore zone frcm surface

a.ncl- r;-ni.ergi:ound. The ore zone is ve::tica--]- to ttre e:çlored C,-eoih of

2000 feet,

lruring -bhe surnmer o:f 1951+ the writer ÐreÐared a geoJ-ogical map

of itre ore zonee but rlíd" not eorml ete tire i,restern pa"rt of i.t. Thi-s

mao j-n the foloer (fi.¡u::e 7) illustr€j.ìÆs tl-,e ccml:Iex nature of 1-,he or-e

zone l.d_i;¿r ine inten'ningli,n¡4 oÍ v¿.ri.cr,.s roek t¡fOes" T,ocal'l_yu trne

intrusj-ve rocks arø" ine j-ncl-r.I-sj-ons a-re mixed too íntj-ne'heI;r to be
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separated on the flêp"

tlOtK TYPES ïI\T Ti+Ì ORE Z${E

The rocks are dir¡id-ed

fel-dspa.r, ÞorÞh-rt1., d.i orite,

felsite, Several ao.iitional

d.ior:r-teu mineralì zed d-iorite,

ïELu'S?l,ll POJìPLrïRY

into -uhe follorrring units for nappi.ng:

norite, amphíbolj-t,e, end-esi te, and

rocks ebserrred in the core are qu-p-rt.z

and- inot+Jed norite"

IIIEGASCOPIC: The fel-d-spar porpÌr),nli l:anp'es -f::om one rock eomno*secì.

of a lerrtrfelclsna.r îlhenoen¡stslr j-n a fine r"raíned-, d-iorj-tj-c grounC-rna.ss,

¿o ¿¡6f,trer eomÐosecl of rnan¡' l-a.rge rtnhenocrryststr in a ctark greene aohanitj-c

groundna.ss" Generall¡r¡ in the ore zooet tÌre Ia:'ge oecurrences of the

porphyl-rr have 10 to 30 peveent ttplrenoe4rststt ranging from 2 to l+ mr',r" in

di.ameteru and t-he breccj,a fragirents and smaller occurrences have 2O to

60 percent rrphenoeryststr, 2 to 20 Tnrn* in diarneter" Tne dri]l- core shotls

a siinilar relation of quantit¡r ancl size of rrfelrlspar ohenoerystsl¡ to th.e

lenEth of j-ntersection,

],,ÍICiì.0SCOPTC: T\.ro speeimens of fel-clsuar .oorph¡¡rXr t"¡rth 20 percent

tlÞhenocrystsrt, 10 nrn, in d,iametgfe i.r€rê exaníner].. Tbe l¡phenocrT¡stslt are
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metacrysts composed of large clinozoisite gra.ins with interstitial-

loi,r-calcie plagioelase, apparently pseudomorphi-c a.fter cal-cic plagio-

clas-s, The grounctmass consists of laÍge amphíbo1-e grains and, el-usters of

cl-inozoisite grains in a finer grained groundmass of chlorj-te and lott*

calcic pl-agioc1a.se" The rtinor constituents are que.rLz, bl-ack opague

mineralsu and apatite" The amphiboles are hornbl-ende, tremolite*

actinol-ite, hornblende ld,th a.. rj-m of tremo3-ite-actj-no1ite, or tremolj-te*

actinolite with a rim of hornblende, Two of these arnphi-bol-es may apÐe¿-r-r

in the same sectiono

DTORTIE GRGIP

}ßGASCOPIC: The d-j-orite group consists of various rocks in whích

the feldspar has defi-nite crysta3- formn A medium grained- diorite

contaÍns l-a-ths of i^rhite feldspar, 1 mmo 1ong, in a green amphibole ground*

mÐ.ssê Sma,ll- feldspar rtþhenocrystst| occur ín some díoritesn The diorite

grades to a feldspar Tlorphyrîre or to a rock ín whi-ch nej-tl-rer the feldspar

nor the amphibole has d"istinct form"

Several- rel-ationshins were observed between the diorite and the

other rocks in the ore zoneo Diorite intrudes the andesj-te, Small tongues

of amphibolite occur in the I-arge eKFlosures of medium grained dioi:ite,
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pnd angular fragments of dio:r:ite occur in the amphibol-ite brecciao.

Diorite breceias have angpl-ar fragrnents of norite. In one outcnop,

the diorite intrr-Ldes the norite; but, in less than one hundred feet,

fra-grnents of diorite occur Ín the norite breecia"

MTCROSCOPIC:' Thin sectj-ons frorn eíght specimens of rnediu-m

grainecl- diorite in the ore z,one lrere examj-ned" The average composition

of these diorites is 50 percent clinozoisite and- Low-cal-cic plag:'-oc1ase,

[! percent amphiboles, 5 pereent quartz, and. mínor quanbities of b]-aek

opaque inínerals, carJrorate, a-nd apa.tite, The rvhite laths or forrner

plagiocS-ase crystals are elusters of small- clj-nozoisi-te grains ir: a

groundmass of 1o',nl*cal-cíc p1-ag¡-oe1ase" The aniphi-bol-es are hornblende

wi'bh an actinolite*tremoli+.e rim, hornblende, actÍ-nol-ite'*tremol-ite

tnith a hornblende rim, or actinolite-tremolíte; tr^ro of these amphiboles

may be present together" The groundmass may consist of secoird-ary

tremoli'r,e" Either large strainecl quartz: grains, or sma].]- quartz

granuJ-es filJ- the ínterstitial spaces between the o-rigÍna-'l- plagioelase

and amphibol_eo. Q.uartz, granul_es, chlorite, carbonate, ancl biotíte

occur in smal1 shear zones in the díortte seetions"

The fine grained. dj-orite has a simil-ar composition j-n thin sec-

,tionsg the ampl'riboles and- the clinozoisite-p1-ag-loclase units ¿r.s emellor
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and the qvarLz rnore difficult to reeo€lnize as the qrar'n si ze di-mi_nishes,

i'IoiillllH ûn0lIP

1'{EGASC0PTC: The norite grcÌp consj,sts of nor.j.te, mottlecl noy.ite

and a fj-nez'grained vari-et¡r, Margins of nottled norite on norite eore

intersections are corïnon; in nlaces, ma.r'gins of norite occlrr on mottled,

norite. The norite is composed- of 3O ro óO oereent dark green amphj-boles

in a- Ereen {,o r+'!rite gror-rndrlass of Íel-cì-spa-r. The ¿rnnhj-l:oles ai:e nearly

eqtúdirnensional g,rains abou-t 2 mmo i,n d-i-ameter" The mottled norij;e

has a sinilarproporii-on of amphj-bole to fel-d.spar', iru-r! the anchi'lrol-es

are not as J-arge nor a.s uniforrn j-n si.ze and- sl-raoe as: th.ose j-n the nor.ite"

The mi-nerals form a. oistinci pattern of pi:erlo¡rinantl-rr green and- pr"e-

domina.irtl-y r^rhite s.:ì?easô 'Ihe fj-ne gra-inecì. -v-ari-et-.r eonsists of small

grains of amphibole ano- fe1-dspa-r, The criterie for deterrnìnin¡ the rock

type are the size anci shape of the arnphÍ-boles in the hand specimenu

The nori-te occurs in a fet"¡ smal-l- masses, in three la.r'ge masses

in different parts of the or€ zones a.nd as angular frag,,ments i n the

anphibolite breccia. The amphibolite intn-'.rl-es the ncrj,te. A smalI

norite breecia zone r"¡rth fra-sments of dj-onte a-nd felolspa.r oo¡:h¡r4r is

ad,.ìacen-u to a lar.'e elcpcsure of norite"
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MJCROSCOPIC: Five thin seetions of norite frorn the ore zone r¡lere

exarnined, The average composítion of the norite is 55 percent clinozoisite

and Lorr*ealcic pl-agiocl-ase, 35 percent amphÍboleso and 1-0 percent quartr'

The amphiboles may be a rim o-f actínolite a.round trernol-ite with dís-

semÍnated. iron oxídes, actinol-ite, or a hornbl-ende rim around aetinolite.

A few remnants of orthopJrcoxene occur ín the amphíboIe grai-ns" Some of

the tremolite*aetínolite may alter to chl-orite. The groundmass consists

of clusters of clinozoisite grains su:rounded ty l-oiu-ealcic plagíoclase*

and a small quantity of tremolite*actinolite" An íntermediate plagioelase

oecurs when the cl-inozoísite does not appear in the groundmass. Ïn

some sections, stra-ned quartz grains fill the interstitial spaees beùueen

the pl-agioclase grains. Small- black opaque minerals with an al-teration

product oecur in most sections"

Fol-r thin sections of mottl-ed norite rüere examined; these were

cut from a core section in whieh the rosk grades from a fi-ne grained roek

to mottl-ed norj-te to norite, The averiage composi-tion of the mottled

norite is l+5 percent cl-inozoisite and lorv*calcic pJ-agiocl-ase; 50 percent

tremol-ite*actinolite with varying amounts of alteration to chl-oriteg 5

percent qaarbz; and some black opaque mineral-s with an al-teratj,on product.
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The green patches are small- tremol-ite*actinolite grains wj-th a fet'r smalL

cbnozoisite grains. The white patches are l-ow-ealcic pl-agiocl-ase with

small cl-inozoisite grains and some amphibol-e gra.ins" Q¡artz fil-ls the

Ínterstitial spaces betr,reen the oríginal- rnineral-s,

The fíne graineC variety of the norite is composed of smal-l

grains of tremolite*¿s¿irolj-te and cl-usters of minute cl-inozoísite

gra.ins in a iow*calcic plagioclase groundmass. Suer'Lz r,ras not observed"

The fine grained rock of the norite group and that of the diorite group

eannot be separated"

QU¿RIZ pTO_RflE

I4EGAECOPIC: The qaartz dioríte does not outcrop, but occurs in

two adjacent drill hol-es" The core indícates a qvarLz diorite body

with an amphibolite mantl-e; the eontacts are gradatíona.l-"

The medj-um to coarse grai-necl guartz diorite lnas h5 percent white

fel-dspar, [! percent amphÍbol-es, and 10 percent quartz. The rock grad.es

to an amphibolite by a decrease j-n the amount of fel-dspar and in the

grain size of the amphibole"

The amphibolite has amphíbo1es l- mm. in díameter, some blue

quartz: eyese and some feI-dspar" The sheared amphibol-ite has orientated
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amphibole grains in a chl-orite groundmass. I¡Ihen the shearing beeo¡nes

more intense, the amphibol-i-te al-ters to soapstone.

MICROSCOPIC: The composition of the quartz diorite in,two thin

sections ís 10 Lo 20 percent large strained quartz grains fiI-i-ing the

interstitial spacesg 30 to 35 pereent cl-usters of cl-inozoisíte gra.ins

surrounded by lor^r-calcic plagioclase; ancl LtS Lo 60 percent tremol-ite*

actinoU-te gra.ins u1th some hornblende rims. Some of the amphibole is

altered to chlorite.

The composition of the arnphibolite j-n four thin seciions is A5 b

2S percent large straj-ned quarbz gra.ins fiIling the interstitíal- spacesg

up to 10 percent lotr-calc-i c plagioela.se ancl- clinozoisíte; 3$ to 75

percent tremolite-actinol-ite with rims of green actínol-ite and interio::s

of eldar tremolite with disserninated iron oxidese or actiool-ite tríth

hornblende rims; I Lo 25 pereent biotíte; varíable amounts of carbonate;

and minor apatite, The tremol-íte*actinol-ite may ì:e altered to chloríte.

The eonrposition of the sheared amphibol-ite in one seclion is

20 percent Èremol-ite grainsi 2 pereent black opaque míne::als; and the

remaind-er a mssh of chlorite, secondary white micase and mil-l-ed o¡:artz

grai-ns 
"
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MT]i]E1ìJ-LÏZSD DTCÞ,TTE

lviEG,ii5(lüPTC: Th.e mineraliz,ecl di-orite is a. fi.ne to neCium

grained rock th¿t has bl-e'os of lryrrhotjte*i:ent'iancl-j-te*cha.leorr]'rite, a

f pr,r fol rìsnar nhenner-usts _ :nrl srna'l'i anpf rl ar" i nC-l ilsi nrrs of rrì" eensúuonec_Lsw ¿gJuÐuo! IJrrvrrvçrJu uog ø¡:L Urrrç:lf

The mineral-ízecl dic::ite is the on--lj¡ rock eonta.Íning sulnhides ottrer tha.n

the amphibolite; 'hor'iever, j-t Ooes noì, aÌ:proaeh ore grade unless it is

intrud-ed b¡r the amphíbo.!-Í-+"e,

The minerali-zecL dj-orite occu-rs in three ad--ì¿ç6t¿ d'rj-11- ho-l-es and.

in a small outcrop near -ho1e F-7"

IaIC-H,OSCOpIC: Thin seciions from three snecirnens of míneral-ized-

diori.te and trnro specimens of aC.-i¡.¿€rnt fine gra.ineC dicrite r..re?e eLs"mined-"

Th,e average eomposj-tion of the minera-.!-izeC, dicrite j s ,!-rO pereent

clinozoisite and- low-ca1ci c p1a-gi.oel-ase, )rC ne::cent anrphil¡oles, 1! ner*

cent que,rt,z, 5 percent sulphides and other 'olack opaque mi-nera-l-s, and

ruinor apatite"

The average eomÐosition of the fine gr:ained- d'j-orite j-s 33 per-

cent eï-nozoj-site and l-o¡v-calcj c plar¿i oc-l-ase, IL2 percent arr.phí-boi-es, 2O

percent q.u-art,z, 5 percent ç¡¡r'i-te and other ble-ck opaoue mineu'a1-s, a.nd"

ninor ana.tite.
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.The minerals of the mineral-ized diorite and the fine erained

diorite occur in about the same Ðroþortion as the minez'als in the diorite
t ^^ I(page 33 ), except that the qvætít, and the black opaque minerals have

íncreased ín quantit¡r. The arnphíboLes are similar, with hornblende,

tremolÍte-actinolite, and rims of one on the other; horniever, an orthop]ryoxene

remnant was observed in an aetinol-ite EraÍn in a minerali-zed dioríte

seetion"

AT{PI{TBOLTIE

MEGASC0PIC:' The amphibolite has massive amphíbol-es i-n a fibrous

amphibole groundmass" Blue qua.rtz eyes may or ma]¡ not be present" The

rock may eontain disseminated blebs of pyrrhotíte*chal-cop;rrite-pentl-andite.

The size of the blebs remaj-ns relatively consta.nt, although th.e amou¡t

of sulphides may range from negl-ígiiil-e to massir,¡e.

In weal shear zonese the slippage oceurred between the fibrous

amphiboles in the amphibolítæ" fn strong shea-z' zones, the massive

amphiboles have beeen miIled out and the fibrous arnphíboles a.ltered to

ta.1c so that the rock becomes a soapstone" Al1. gradations of shea.r zones

exist betr¡een these extremities with a cotrespond-i,ng cha.nge íir Ùhe

.arphibol-ite.
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The arurhibo.i-ite oecurs in the ore uone as large massese as the

natrix ìn breceia zonese or å.s smal-l tongu-es intruciing tne othe-r'rockse

The breccia cont¡ì ns ¡norr] rr. f.r.r¡ments of fe] dspa.r Ðor.Ohlïy, norj.tee and

dj-ort'Le. The fragments har¡e angu--ìar', sharo edges; assÍ-ni]aü-on is not

eyi-d.ent. Apparently, th.e i-ntrucli-na magma has ca.rriecl. the fra.gments up

fr-om greater rieptìrs, and- tiren solidified" The amphibolite intr"'¿des al-l-

other rocl< t¡¡pes exeent the 'later felsi-te dj-kes, Th-e ore zone may be a

'Iarge breccia zone r.rith la.rp;e fragrnents of other basi-c intnr-sj-ve roeks

a.nd. voleanic roeks susirended. in a matrix of the arnirhi-bolite.

IjïCRflSCQPTC. Tha :rrrar^ndê composit|on of _for:.:l thin seetions of

amphiboli-ie is 20 percent large ar,rphibole grai-ns; and the 'i:emainder a

grouncìmass of snal-l tremol-i te grains rø:-th vaz'iable anounts of altarLz,e

sulphides, ancj a'patj-te" The amphíbole may be hcrnbl-encle, act-ì-nolj:i:e

tit'h a hornblend-e rira, hornbienCe r.¿j-th a trernol-ite n-m, or hornbl-ende r'¡i-tn

a rirn of trernolite and an interi or of iremofite r.úth cf i sse.nina.tecl iron

oxides, fn places, rernnan.ts of ortnoplrrorene r^rere obserr¡ed j.n the

a-mnhiboies,

Adjacen'L to shear zonese the e:rt'erior of tl,e a¡nh'-hrole alters 'r,o

tremolite, chlori'l,e rep1aees the trernol-ite grorrnckeass, anc tirre auarLn

(rtÉt1u;;¡-"a
e (,ì-'

" 
!,iãit-i ¡ry'*.
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grains have been mill.ed o'rt,

The soapstones j-n the strong sl^:ear? zones r¡as not examj-ired

microsccpica-I1y.

AI.ìDE.SfTE

I4i1GASCOPTC: Tire andesi-te is sreen, anhani-tic, massi-r,'e or pill-oro

141'a, Disseminated pl¡rite occrJ-rs in core sectj-ons of tne e.nd.esite,

lll:e bas-; c rocks anci" tlre fels:lte dilces intnrd.e the a,ndesi-te.

}II0ÍiC".iC]OPIC: ilhe a.nciesite was not exarrrinect under i;he micro-

scopeo

FtrI,STTE

Tft!GA.SCOPïC: The felsites may have feldspar, ers-artz, or feld-spa.r

and qua.rtz phenocrysts, wi-tn orwj.thout c:hlorite, in a oale green to gre;r,

aphanitic groundmass.

The fel-site clikes cut a.cross the ore zcne a"lrnost paralle]. to

its J-ength.

ltIC,i¿05C1-rPfC: Four thin sections of-' the fel-site Tr¡e?e examined"o

The o_qartz ttohenocrl¡stst¡ eonsj-st of se\i'eral straj.ned caarl,z p:raì,ns" The

al-'bered :fe-l.dspar rrohenocr";rst,sr a,re connosed of s¡,ra1l- clinozoi-si.te grains
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in a low-calcic plagi.oci-ase grounclmass, I,'ühitç miea ma¡i ne develoned.

in sorne feldspar ilphenocr¡r-ststt. The chlorr-te is an aflgregate of snall

gra.i-ns. 'l'he gror,r-nCmass consj-sts cf low-cal-ci.e pl-agiocl-ase ano. quartz

rqitli shreds oÍ chlor.ite, srnall elinozoisj.te greins, ancl cerbonate grains.

Seveïal sliC"es '',çere staineC f-'or notasir, but potassiura r,ras not ind.icated;

thorefnrrt ç11 'l-.ha 'lral rlqn¡r i q nì ^ æi ^^-l ^ñ^" 9 u--, ur rv .r ç¿L(o pq! :È Uf_--y.LUUIc1ù9.

jIET,ATIÏI-ì A,GES

The or"e zone is a cornpl-ex of l¡asíc j-ntz"r-:-sive rocks, and-esi-tes,

anri felsite dikes; the a-ndesites are reïÌlnant,s of i;he countr.rr roek, and

the felsite dikes har.e eut ecross the eomplex. Several- dj-Íferent l¡asic

intru.sir¡e rocks are ¡lresent; their ord,er of ini;ri,r-sion, deter¡rineC fr"om

the fra-Enents in the breeei-a- zones, is feldspar por?hyry, d-i-ori_te, no::ite,

and an:phj-bo1ite" T'he felrjspar. porph¡'ry of the ore E-one appears in

several separate nâ.sses' and'rd-th ciimini-shing; cuantit¡¡ of fe].dspar. oireno-

crysts grades to a- cli.orite, The pornh¡r:1¡ i^ras noi obsen¡ed- as a- host rock

in an1' o,f the nuneÌ'cus breccia zoneso 'Ihe d-iorÍte and norite aprear to

ne closely rela.ted in their time of j_n+-n-:.s:i_on, becã;llse eacb_ has bz.eecias

containing frapments of i;he othe::, end- of feldspa.r por..¡rhyq¡" The

a¡rphibclite brecciê. zones €-lre verT¡ con,:-aon a.nC eonta.in fraEtents of -felct-
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spar l)orÐhl'¡l , diorit-,e, and- norite. rn oif:rerent pa.rts of the ore zone

'l-ho nnri fo *ha ¡!j nri i,e trra tihq anpirj-bOlite j-n-,-rq.rrJ.e the and.esj.-t,e. TireqLjL._ ur j.ç @rt!Utr_,.UU,L'- tJç l-'|l

oiher l:asic rocks d-o no'u shor.v a.n)¡ a.ge re-l-ati-onships* other than th.at

the;r are:Founger tlra.n tite arnphilrol:'-te. .A--1-l- of the Ìrasj-c rocks ma¡¡ heve

been derir¡ed- frora the same maqJnao

}18T.41.f OR, UITC F¡.CTFS

Tl-r.e roeks in the ore zone are j-n the epi-dote-amphiboli-te fa-cies,

e.-rcent those rocics acijacen'r, to shea.:r zones lt'nj-ch ere in t,ne chlorite
facies.

The original- suite of rd-nera.ls in the besic rocks rra.s Ða¡roxene

or arnÌ:Ìribole, ;.nterinediate- to hj-gh*calcie plagioclu.se, and qu_ariz.

ïhe pyroxene or anph"ibole, anc_ì the plagioclase are ur.a.litized and

saussuriti.zed, respeetivel.lr*

Ðuring '¿ralitization, the pyroxene or amph5.bcl-e al-tered to tremo-

lite i"'ith o"isse¡ninated iron oxides" As ihe temperatur.e increasecl., the

tremolite absorbed sotte ìrcn and ch,angeC to actinolite, the actinolite
reacied- to foi:,it hor.nblende" Nea.r the shea_r zones e ner,,r metamo::trhism

a-1tered, the hoÏnblend.e to trernolitr,e" The reactj-ons mav not he eornn]ete

and" parts of the old míneral remain in the new onej tr,ro or three airæhi*
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iroles in one rrrne'¡'a"l grain are eorrnon, ljome remn¿nts or orthorhombic

p:,¡roxene occr-r-r i-n the a:nphi-'boles in the no::Íte and i-n t'he a:nphi-bo"li-Ì;e"

DU1{nS 5¿rrcorr-i*iry¡{'inn tjre i:l_a,fiOel_aSe bfOke jOr.^¡n tO C-J_j-nO-

zoisite and a lor"r-calcic Þ1a.pj-oe1ê-seo The composit-i.on of the pla.gìo-

clase is controlled try the temperar,.urei as the temperature j-ncreased

some clinozoisi-te reacted ','dtn the low-cal-ci-c pl-aEr'-ocla-se to form a.

higher cal-ej-e ulagioclase,

Th.e rninei'a.l-s i-n the fel.s:i.te dikes a-re i-n the epi-dote-amphi-boi-ite

fa.cíes" Clinozoisj-te and lol'¡-calcj".c pla.¡çl,oele-se replace the foriner

p-ia g:ioclase Ìlnenoelrysts 
"

A neÌ\T lory qrade of rnetam,o:lnhjsn oeeurs ad,;aeen'c, to shear zonesS

otiler amphj-holes alter totremohì-te, and trernol-ite to chl-oriteo

TEE 0jl3

l.{Ii\lIrliLIZATT0i\:. ïn the upper pert of the ore zone t['],e ore

consisìrs of disseminaJed suJ-phid,e'r:l-ebs con'baining pyrrhotite, nen'Ì;land-

ite ancJ chalcob¡.-rite j-n the a:nphiboU-te, The ouanti-Ì;1r of sul-ohi-des

ranges froro negl-i gibte to massi-ve" TJre gracle d,epends on tÀe -freo¡ency

nf rii cl,r-ì'1.:'rti nn not on the size of the bl-ebs ithi-ch -r'ema.in re-l-ativeiy

constant at approxÍmateJ.y one*eighth of e.n inch in cjåa-meter, The
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sulphirLe bleb is a crystallized dropl-et of sulphide liquid which

separated from the sil-ícate l:quid,

The mineralized diorite has smal-l disseminatecl bl-ebs of

p¡rrrhotitercpentlandite-ehal-eopyri te; brrt this rocl< never a.pnroaches

ore grade unless the amphibolíte intrudes it,

Different types of mineralízation are knolnrn in tr¡o places*

First, in the deeper parts of dri1l hole F*21-, the sul-phidesr p)'rrhotite-

pentlandite, have a greater than norynal- prooo::tion of pentlandite and

otcur in one-quaeter inch díameter blebs j-n the amphíbo1ite" Seeond, the

massive sul-phides, which oecur i,¡-ith the felsite from 357 to 368 feet in

d-r'r'-l-l- hol-e F*21+, appear to have been mobil-ized dirring a peL:iod of

fauJ-ting and then ínjected into the fraetures in the fel-site,

The mineralj-zation is i-ncìepenrient of zones of weakness within the

rocku The amphj-bol-j te and the mj-neral-i zed di.orite T^rere the agents that

carrj-ed the sulphides ihto the ore zonee

OFE SHOOTSI The ore shoots r'rhj,ch ]-ie uithin the ore zone eonsi-st

of well- rnineral-i-zed amphíbolite breecia zones wj-th small barren i-nclusionsn

The sulphides forrn more than 10 percent, of the rock by vol-ume" Some ore

shoots also consist of massive sulphirl-e or sulphide s'r,ringers in fracture
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zoneso

The nicke1ecopper ratio, about 2:1, is fairl-y uniform throughout

the ore shoots; hornrever, the arnount of chalcopyrite tends to deerease,

relative to the pyrrhotite*'irentlandj.te, as th-e total- amorint of the

sulphides inereases. In the massj-ve sulphides, pentlandite occurs as

gra"ins and a.s rims on the p¡rrrhotite grains" Some short intersections

contain as rmrch as ! percent nickel-e T,.J:Lth Oo5 percent conper.

ORE $INERALS: The writer dj-d not collect any s'peeimens of ore

to make polished sections,

ln Ì;he spring of lJl6u six políshed sections'w.ere avail-abl-e in

The Economic Geology Laboratory at the UniversitJr of Mauitoba" Three

specimens of ore were obtained from a eross-cut on the 300 foot l-evel

at Kenbridge Nickel Mine" The polished sections are labeIl-ed; E-71-1Ae

-lBe *?Ae *ABe -34, and -lB"

Polished section E*?1*24 is eomposed of pyrrhotite, pentlandi te,

chalco¡D'rite, pyrite, magnetite, and amphíbol-es" þrrhotite, the

dorainant mineral, forms i-ndependent grains" Pentl-andíte occllrs as bl-ebs

al-ong the rirn of the pyrchotrte gra-ins, as rjms about the pyrrhotite

grains, or as la.rge grains rn-th octahedral cleavage, Minor chal-cooyrite
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occurs betr'reen the pyrrhotite grains" The p;;rd-te grains are corroded

-inr nenf,'l ¡nrìi ic . nr¡rrhoti te ^ anri .hâ1 ent-,-'¡"i ¡o - j";pøne¿ri f,e i s r'¡neentfated,¿

locarlir in pa.ri;s of the arnnhibcle grains" Ti:e non-metarli-c flrâins in

the sectj-on ê-re a¡ri:hiboles*

The other seciions are sirnj-i-ari a. preê.ter a.nount of a¡rnhi'oo'ies

occltr i n E*?1*14 arrd -18"

Tne seguence of 'Ì,he cr¡rstalli.za.ti-on of ihe sLr.l-phi.d-e clro¡let

i q " n¡-ri io nrrpr.hn*i *c non.l--l rn¡li -l a - ¡n¡i r-ira1 enpv¡-i f,6 o

S :1'iìUCTiJF']iL GE O],OGY

The ore zone j-s a l-ens shaped cornplex bou-ncl on eith,er síde by

ía-r,-1is. (fig" 5, pa.re36 ) The ;'iest Farr-It j.s a ro-1--Li-ng: +a.uIt ol-a.ne

thal, sepa.z'ates'Lhe intrusj-ve roeks Ílron the greenstones on the east,

Tt a.ppea::s as a ten-foot tride sirea.r zone in the i,nclinecl dril-l hoJ-es"

T'he ',iest !'au1t is a seri.es of parã,. tlel sllear zones along the -.¡est margi.n

of the intnr-sion and in the a.djacent greenstoneso At t'he sou.th. enC of

ihe ore zone e the llast and, tfest Faults converge to flonn a ttide shear

zone, At the north end th.e fau-l-ts Cj.sa'cpea.r under drift. Several sheer

zones occur Ín the ore zone betr.r-een the îiast encl 1'lesi; Faults; even thougìr

orill holes har¡e cut th::ou-gh these zonese the position of the shears is
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difficu-It to deternine"

The fel-si-i;e dikes cut a.eross +.h.e ore zone nearJ-y naralJ-e} to its

length, ilu-t tne cl-ikes cannot be ¿urâ.cecl an1r apììrecj-able rij"stanee d.lre to

olrer'ìr'Jrcl-en, At the soi-rth end. of t':ie ore z,ole e i;ne -f elsite has ir.reg¡1lp^¡

contacts '¡i. tir the amrrhi-bolite hreec;ia and in the ea.st-central oart. ha.s

siz'aight contacts r¡i.th a sj-nílar roclio l{ariJ¡ of the felsiie d.ikes a::e

very nal:roir thougit some nay lre fifteen feet'"n-cìe. The chl-o::ite j-n tne

fol ..ìi *.o i s r1i c,nsf_ naralle_L tO ttre r.lall,S Of the rji j<eç thris- thc J¡hi-cl:-
, r,!rueg !j.rç

ne-qs of tne felsite cli-kes ea"n be deterilrineci from +,he ínel-inat-i-on o-f

'bhe chlorite to ¡he core a.xisu

.Selreral d.is'¿inct i-ntrusi_cns ca.n he d-eternineC- in the ore zonÊ i

these consist of ciiorite, nor"i-te, oue.rtz diori-t,e, mj-nerat j-zed dic::ite,

or amph:'.bolite. A l-arp:e aiorite mass ocerlrs in the r,;est-centra,1 oa.rt,

cf ine ore ?.oÌ-leê In the ea.st*eentrai part, a. la.rge nass of nori-te ou-t-

erops and- j-s eut in trao ad-ìacent ririll holes" The mineral-ized_ dj-orite

forms one distj-nct j-ntru.si.on thai i-s cu.t in three adjacent d-nr-11- holes"

llhe querbz diori.te is cut in two ad-jacent dril1 ho].esn The amphíbo]-Í.te

breccia zone t¡j-th smail fragments occlLrs as ]a.::ge units on surfa.ce a-ncl

in rnan¡r cril.l- l:ol-es"
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The great m¡nber of short core j-ntersectj-ons of r¡a.rious basic

irrtnrsiv-e z.oeks or of an<j.esi'r,e r'¿th amph"i.bc].ite iret¡"reen thert probably

inctica.te a large seal-e '!:recci.a- zoneø Rlocj<s of anCesite u-p to a hun*

o::ed. feet in one di-rnension oee.ur in the ore zone"

Iater. in-fory,lati-on from underqrou.nd r.iorkin5ls a-nd. irj-lline sh.o't'rs

ti'a.t 'the ore zone j.s a l-ens-sh.apeC.y vertj-ca] Cipni.ng body a.nd. that the

ore shoots are eontíntrous along strj-ke a.nrl, have an almost vertica.l di-p,

i¿ê.¡ para1-lel- to the fal,'J-t p1ane"
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ccÌ'lctIl.Tlqi\s-

The Kenbridge or:e zone ¿nd t-he othez' -na-sj e intru-si ons at

Fopulus T,ake are investigated in this pa.ner. 'lhe geology o'i ì;he ore

zone an(j. that of the Po'ouJ-us Lake area are d-escrj-'ned" The si-nri.l-arj tj es

anC the differences betl.reen the ore zone and the other basi c i-ntrusions

a.re Êj-l'eno

The Popr:l-us Lake areå consi sts of a greenstone beli r,¡i th int¡'u-

sions of basi-c roeks, grani'bes, a.no felsite d-ikes. The greenstones are

in*,erhr¡ddon'nil'l ot¡ and. massj-¡.'e lârr:e snri n¡r'r.nr'] ast,ics, Tn ti:.e northern
IJ.L¿rvu' lJ.ì ¿ vvr-

part of the area, these are deformed- to fc-rm a series oÍ -bightly folded"

S3'nclines a.nO. anticli-nes, a.nd i-n tae southern part'r-.o florni one liml:

of a larEe folcl,. TÌ¡e la.:rsei: basie intrusi ons oceu-r' near a rna.ior fa.u-1-b

zone rihi-ch has a. trentl. pa.ra.-rlel to -f,he trace of the fol-o a¡:es" 'llhe

Kenbricige ore zone oecurs bet'..reen ir.¡o irranches of thj-s fa-ult zon.e,

T,ater faults and shear zones cut across the bar:ic i-nir-u-si-ons" The

gr.anites oecur in three narts of the area:' one of these is tne na::g3-n

of a laree batholith, the seeoncl- is a. sioek in the greenstcne be1t,

and the third is a qrouÞ of snall outerops at Ka"thleen Lake. The

grani're stcck i-s younger titan some of the l...asj.e intnlsions. The

fel-site dilces cut across the basi c intrusi,ons e.nci tire greenstones*



The Kenbridge ore zone is a complex of basic intrusive roeks,

greenstone fragrnentse anct felsíte dikes. Tli.e ove zone j-s a ¡¡er',,ical¡

elongated lens-shaped body cu-t by se.¡ei'al na-r'all-el- fau-1ts¡ anci bound

on the r+est by a series of parall-el fa.ults and, on the east li-ir a shear

zone al-ong an old fauJ-i,

The orÍ,ginal basíe inlrusive rocks ::angeC, from one predominant'l¡r

¡:'l a.giocl-ase to another predorni-nant.1-¡r pyrcxene r..ij.th assoei-ateC- nj-clreI-*

coÞÐer sulohici.esi aJ':.- grad-ati.ons exist betr"reen these ti,ro extremeso

i.[etamorphisra has sau-ssuritized a.nd uralitj-zed ihe p1-agi-oe1-ase and- ine

p¡/¡roxenee r"especti-vely, These roeks a'opear to be deri.¡ed from the -"ame

rûaglna"o The mag".ma. fra.ctiona.ted ani ihe fra.cüons 'orcbably i-ntruCed a.s ,a

crystal rush* The lighter fra-ciions intruded Í'j-rst a.nd the hea.rri.er

ones l-ater. Later fractions pí-ckecl un fìr'a-gnents of sli.oìr'r,,ly older,

crystallized fra-ctions and carried- Ì;hese u-p'..r¡.rd-s to f'o:m the brecci-a

zones o

The ore ccnsists of pyrcho¡ide*pentla.nd-íte-chalcoi:yrii;e blebs

¡n'hich range j-n d.j.str:-bu-tion from a light o-isse,rnina.tj-on to nassive. The

order of erystall-ization of the sulphides is prrritee pl¡rrhotit,e, oen'b-

1¡nÂi*.o qnrJ alr¡lnnnrmira 'i'ta g¿1-Ðhid-es j-n the ofe zone have settledv tJ.j/ ¿ -L (rv ö
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against fragrents in the ar,rpniboJ-i'r,e breccia. zorfes, The ore shoots

appea.r to be continuous al-ong sti.ke and to har.'e a steep aïp parallel

to the faul-t planes"

The other basi-c intru-sìons in tne Popul-us T,ake a-rea are not a,s

ccmtrlex as the Ken'nridge oT'e zonee The-v are larger units, usua-l lv

composecl of ser.¡eral- roek tlmes. Greenstone inc]¡-sions occur in the

i(ey-hole intrusion, felsi-te dikes cut a.cross se'r¡era} of the intmsions,

but breeci¿, r.ones are not observed" 01der" llault zones rio nct eontrol

the i-ntru-sions although. the zorres a-r'e a,djacent to -bhe Ernui¡:e Faul-t.

Later sheaz" zones e"nd'fau].ts cross the i.ntrrrsionsu

The rock types of the basj-c intmsions are simÍla.r to those in
the ore zone* These ha.ve'oeen compa:'ecI in ha.ncl speejrnens and irl a fer"¡

thin sectj-ons" 'lhe alagroej-ase a.nd- the .ol,¡rôxenes a"lîe sau.ssuritízerl

and uralj tized., resr:ecti-ve--L¡r, Only a ve4r f-i-gnt dj-ssernj-natj-on of

sulphicles na.s obserr¡ed in tire airiniribol-j_te j-n tne i{e1rþe1s i_ntrusi-on.

Th.e basic intrtsions of the liopulus l,a.ke area maJr have oeeurred_

at the same tine and- na.t'e been de::ir¡ed -fron simi]-a.r neÊ'.Íia-se o:r *-t he sarne

rûaplna. !J-l of the be,sj-c t'oclcs aÐpea" to h.a¡¡e erystal-1-ized- fr.om rtefinj te

frac'tion'q" lllhe ore zone is unique in i-ts maryler of i-n'uru-sion r.ri-th i-ts

breccia zones; this j-s the oirl-;r i-ntru.si,on r':irjch has surfaee exnosures of

tne hea.vi-er fraction iaith ex-bensive nickel*conper mi.neral-i-za.ti-on*
























