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This report auppl~mGnt8'two earlier
ones bj tho writer dated February, 19;9 and
J anUGr'1, 1960.

The tolloYing discussion will treat the
exploration proJeots for 1960, the present geologioal
p1cture and futuro exploration.

A list or roferencOD acoom~anio8 this roport.

John LDt'ab
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BXPLOHATIcri AND GEOLOGY

EMPIRi:; neVELOl'MhWl' COMPAUY LIMITr..D

.POR? McIlt~ILL, B. C.

STATUS ott JArru,~~\Y 15t, 1961.

Explorntlon eo~aonocd oDr17 in Hay- Tho rer;ultlr etnrr, inoluding
tha 'Jriter t'tnd P. PI. 0111\Jl11er, were 8:Js1tJ tad in the f191d by the
folloYing students trom tho University or British Colurablaa

G. E. Wlttur - Third yea.r geolo~y honors.
May 23 to ~optombor 2$.

M. A. Mitchell - Thl~j yoar goology.
May 9 to Septembor 16.

o. G. Allen - First y~ar.

May. 9 to Dopttmbor 16.

J. A. Coatos - Grnduato (1960) 1n Honora Geology
September 26 to Deoembor S.

Balow 1s Q list or nrana or projects on which exploration WaD
dona, ~1th a briar description ot each. Theso will be discussed
later 1n detnll.

Dlemond drilling from Y181 to August and deta110d
geological mnpplna.

Gcolog1Ctll mapping in the pit, mlnG(l by It.annlx Co•.
during the Bummer.

Dill needle surveys and surface stripping b1 hand labor.

Staking claims and re-looating the old troil trom
Kathloen. Loke.

Dotailed gcological mapping and dip needle survey_

••• 2
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Trnnsit and dip needle lurveya, goologlonl mapping
and claim 0 taking.

7.

Fieldrruv'ero<::!J to till in the geological pioture Oft
E:npire and Coant Coppor ground.

Three months geologioal fiold mapping in the Empire
Const Copper vlo1nlt1 by a part1 or two man.

~'UT~J"'tDf? fH::r)PIi' n:yr.;{, 'l'7:"lJ' )J~ ~,! J1 11'0"";1",I ~l . t' .l .. ' .,... t " .-. L .'. .. • ~ ',! I, ..\ '" II ' l ,

During the yonr a numbor or coppur and Iron prospeots
on both Va.ncouver roland and the mainland cout woro exam1ned
and ropor~ed on.

l"roduotlon commonoed. in r.111Y from tho ~~0rr1 Hldov end Klng;finhor pl'te.
The K1n~t1Gh~r ~as vorkod out 1n Aueust vhl1a tho MQrrl Widow continued
to the end of thGl SCl~.non. In a,(~dition a small tonna.go waD mln0d
during t.he eummor from the n~ven pit.

To the end of thQ produoing year 418,812 long tono of eoncentrnto
\Vere produQod from 592,274 long ton~ or orr!l milled. Conoont~r~to
erado ~a3 59.0% iron, some penalties baing 1nourred by sxoeca
Gulptiur in certnln sh1pm'.mto.

Sinoe mininG com:n~nc{)d throe j'oara O(!O the follO'Jlng tonnn.Ga~ of
concontrato have boon produoed.

Mor;ry Widow 

Kln~r1Gher -

Haven -

767,500

366,597

10,765

tons

tons

tOM

An Gxnot Gopnrntlon of thG ore from the above three sources
is not pOQs1ble hcnoo tho ebovo figuros are only an approximat1on•

••• .3
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Dr the yoar ~nd minlne had e.dvnoc:ed well down in the deep oro
vhich was round in 1955 by diamond ur1111nc. f·!uch wQ.sto rook had bf.1.cn
re~Qved from the headvall of the pit and tho floor stood at elevation
2,.:U~ reet.

Burly in tho sonoon seven dincond drill holc~ totalling 2,9?6
rent were put down to ch~o~ pravlot1~ oro r~oGlrvtJ estimates ~nd t03t (\11
potent.ial ground around thQ M~r!7 Widow pit. As a result or this work ve
nov know that.

(a) the do(,p ore p.roJ~ot:,ions ara Bubstaubit\lly 118 pictured two
yov..ra a:~o. Fortllorately n~l9.rthe pr\~fJ~nt p1trloor 8 Gupposed
oprcad of ",aota rock: ~·otw()en t'JO or" bnndr:J turn~d out to htl
lureo1y ore, mnanin~ that a muoh hi.ghar quantity was mlnod
at this level than WlUI e.ntioipt.\fiod, .

(b) there arc no mineablo extonsionl of deep ore laY$ra 80uthward
benenth the South p1t,

(e) tho ore la.vers wlththe eXQoptlou or the lO\le~t. ona next to
the diorito contaot, fa1e Qway down-dip into low grade skarny
1*00k, or, ,,;han thoy encounter limestone, become restrioted to
narrov pipo-like ~oneoJ

(d) thoro 1$ a variable eul?h1do content in tho ma~netlte or the
deep oro and it is b1ghoot around the nQrth end of th$ ore bands.

Oeology wns mapped upon ooml'>letion or oach monthly pit survey.
7ho mapping 1ndica,tes tho chi~f eleru~nt3 arree tinct oro dep<>ol t10n to be
pronounoed folding, otrong ahf)ar1ng and intense rock alCeration.

A !?J\")minunt fold. OM ba Noon in tho tronoh at tho mouth of
the pit whGr<3 11.mcstono bod~i Oi7crturn from a w(!:lt~rly to Btncp f~nnt9rly

dill and continuo belw prosent, lovelo in this nttltudo. In Bpi tt' or tho
a,ltorntion in the h,:')ndwell voloanio rocks, I!n()ugh beddlnt.r r.Q~':l~nt~ h,·...c
bocn pronorvcd 'to lndicf:i te n. modern to weD torly dip. In the centre of tho
pi t the only r()cottnl~a.blo structuroD nrG 'the EWt) t,orly dlppio(J Qro bands
with t,ho1r 1\..~3001atod slips end 6ho~r.a, the .hole aub-parallol to tho f

undcrlyine dio'r'l'te contoat.·t IllI"scd on this ovidenoe the writer oees tho {
overall atructuro os n larga dml!:! fold, overturnod w~.;,nt(iJrly (f1curo 1 I
opt>. ra,ee), tho s trong Dhcnr1n~ nnd t.ho ore bodies lyln~ \11thin 1to .
Qttanuatod ovcrtumod 11r:1h. Tho fold uppenrsto dle out in a ohort,
diotnncG accQuntil18 for tho u., and down dip limits or 81gnlr.lcnnt
minoralization. .

t-ovcrtLl rooant shipnontn or orc have o'X:oced0d tho allouoble
limit in sulphur content. This fuct oonfirms the ctt'temcnt 1n last
year's roport (2), pSP;<'t 5 pnra. 4, \lhero it 'Wt\O Gto.teda "Visibly the
mngnotitCtt appc:)rB to contain more sulphide minernls than tormorly•••• ".
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.L »ihllo sulphiden, especially ohnleopyrlto nn1 pyrrhotito havl') alwnys b~tGn
protlco't. tho,. app~nr!~d ·~o be 1'1 l~r~o p:ltahy rr.anseo rather than 1n
dlr.soninutioo4. Sp('Jcto,cular ohouin~~ of tho~c minorale are co'mmon in
the ma,gnetite nrolln:l the nort~ ri'l1 or tho p1'~.. but. in ndditlon there 10
d1~3somin~ltoo iJul,hlde, r'~ it:' thin lr;tttor rVlter1nl thnt 1::J difficult
for tht) present concentrator to soparato from tho magnetite.

or aondeml0 interost only W83 a find or boautiful !area,
r.ltH:H~-clon.!' or:rntIl1~ or CQlclt"l in a gOUfrl fault zon~J c.U'ttlnxtt 4 hand
or 08[;l)(~t1tl'. ':.lh1s ?'j6t~:""ifll is probs"l] of cH1condary origin, poot-dtltinz
thQ c:1plnc$:nt~nt of m;lgnc ii1 t~) nnd pl"obnb11 rorm(~d at comparatively shallow
dc.;.>tho vhoro c-:>nf:'ining pressuro!) \oIoro low enou~h to pemlt tho growth
or ouoh ortotals.

The KlngfiohGZ- ore pipe:s roacnad their economic open pit 11m1to
by mid SlWlilGr nnd all r.1in1~lg c08sr;;d. Tho EJlst, p1.pa floor stood At

f11G'VntloQ 2.1.34 and that or th() Centrcl p1pe at elevnt10n 2,130. Both
havo Dlne. tilled with wat1r tQ a d~pth or forty tQQt.

not~e0n May nod JulYf twenty-sevon holos totalling 5,683 toat
vare d13mond drilled in the Kingfioherzone. The purpose of the drilling
\lao to -

(a) look for un ore ,p1?e botween thG C\'tntral pit ondthG
Merry ~ idou ,

(b) look ror rainGrali~~t1on along tho Kingfisher fault zone
cast of the East pit,

(0) noso~o th~ presont or~ pipes at d~vth b1 drl111n~ below
tho pit fIoo.rn.

or tho three holQ~ drilled betweon tho Control p1t Ani tho
KJ~ry lJldol'l, two i(rtQrnQo~od (;\b;Ju~ 50 r(J+}t or 10\1 ~:r(1do oro balloath 250
.roo t fJf lim\:)s tone. It irs cOllcluded from these re~ul·t.a that thoro 18 no
minonble ora in tb1a aren.

,
ThO! thrHe holoo drliled to the oar.; t or tho E9.4 ~ pit and

nlon~ the Kingr1sher raul~ aone failed to locate any magnetite mineral
ization.

Drilling below tha pi t flooro ahows that 'the .contral and Er's't
or~ pl?~s merge at a d9pth of 100 feot and continue to at lCAot olevation
2,0C:0 iO(Jt. som..~wh~t rcdnoo~l in ai~o. CplOll13t1ons 1ndleatfJIthat. to this
olsvntion, thera era ap~H'"Oximlltel:r 170,CCO tont) or m~r;:net,i~G in 1'10.00
~radin~ 46.5~ 1ron (wit,hout dilution), which is oquivalent to 120,000 tonI
or recoverable eonoontrnto. Open p1 t oy.tra.atlon of this material is
considored to bo un()cononU.o and underground extraction on the borderline•

••• 5
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jl>t1dcn(~o from drilllne an(l 6Colorzical mfl,')p1ng In']1cat,i-"Js th!\t
mlnol'alizat.ion in the Eurt. pij)o ohnn:~en frot'l an a..1"1!Q1Jt vartlcal clolllmm.rd
trend to a jJ(Jstox"ly plt.H.1~;o at 30 (leer~.)s es it pn.::HltifJ b~lnentn & promly)fJut
er~~GMtone sill which mflrks th1!t Uvper nurff.1ce or fA otron:: henlr:td broocin
~ono. Hovoment tnt-hi!) zona 8PM:;~d tho perlo(l of introdue tlon of
m,n~~n(Jtlto and probo.bly' made 1t a major channelway for oro solutions in
both pipes.

L':tr:.r.~ ma(Jstls of" el~Hu' calcite \1EH"~ round in tho Contral plpo
oro :r1ona embedded in soft er3enlnh mUI,t, 'Which 18 probobly an alteration
pro(!~Jct of crccn~tono dik.os a.n::.1 :)1110.. Mmy f1n~ spec1!11on'1 of botryoidal
r.t~cno;'ito "erc rou~1 o.lt'o in thin area. Both or thonG Qoau-rrenoen I l:hl1o
of ~ef~d~ic 1n'tGr~~t, point tO~..tarda oondltlon3 or 10\1 prtl'o~uro at t.he tima
or fOrJ'lction or tho oro. f,s pronrinro 10 n. run(~t,ion of dcpf;h it follo'l'm
~!1r)t t.11o t~1ngflshar ora probably rormod not fer bJneath the orlg1nnl ground
surfnco.

Tha Ra.-nblcr zonC), a fe--...r hunJrod (oot oes t or and bolov tho
Kln~rlGhQr vas en~1ned and B deto,iled cl,ip noodlfl 8UrvOY oarrlod out.
Hel thor tho anomaly nor the ~how1ng 1:1 1mprosslv~ onough to warrant
furthor e~lorat1on.

Hannlx Co. I4td. the m1ning eontractora openod up a em311 pit
at tho 1403 t ond orth13 R~\Ton zona. Dltll""Jond drl111ncr in 1959 had ind.icated
n concontra't1on at thin po1n~ of rn~~nct1to contn.ln1ng Bulphide mlnoralo (J).
rho p1t Was operated 0011 durln~ the su~mer monthn, arto~ which It was
eh':),ndoncd and tilled \11th 'Was co from tho r,!urry \tidow. /lthongh tho
minerallzntlon was not bott~mcd the pit had booo~e uneoonom1cal to work.

Tho ore contain~d more dlonemln~tc(l t.mlph'.des thentha ottlll.)r
t"~(, ;>It!l. A~nons t.h,~~~1.:: ,...oro thn u~uol P7r:rho;rtlte and chf:llcot._yr1to, nC~:'!9

p'/rit.o an::1 £3vcn DphS'.ls:rlto {nulphl::1c of. zinc). It 19 tho only occurr:ince
or zinc knO'J:l tQliho \lrlter on r':mplro's property.

Tho Pl'Hl.{;noclto 1~ morkodly d1.rror~:,mt t~uu thnt in the 1"lsln pito.
It 10 f1no p;re.1ned, bluloh-hl~lCl~ with 0. r.lcn:"1Q to':rt.urc, formlna' eo Much
tOL1::-thor rock to drill f.1w] bla.st.. It io Btwoclll~e(l with B dark bro\Jn hllrcl
akarny altoratlon or voloa.nic greonn tono 0101H" to a. 11mQstona contaot.

Ths t:11neral1~od zono trr~nd$ n~iE nlon!j n stoop fault 00n$ t~,nd

10 al'YJut 100 feet in r~ta'1drnu~ width. Tho lrnmo'i1ntg conlirole locallzlnr: this
o,:~~ll oro body BOO:n to be (n) the jl,nc'tion o,r the l~~H:: Unven tflult '"lth
the N~rE rault; (b) tho contna~ b!rt\o1e~n groonotone and lima
stone.

••• 6
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The don~lty of dip needle rc~dinr:o w~s 1nore~sed from tho 50 toot
grid patt.ern of tho 1959 SUrvel to f\ 25 foot pattr::rn thlo yo.!!r. This
prooc<1uro mn-de no sign1fictlt.\t dii"ferenoo to tho auomnloUl1 pnttfu-n; 1.0.
it st.ill 1ndio~tad n nu-uber of Gm~jll, dloconbinuou~ I..'o:)'Mal1cHh Hand r~lir1pp1ne

wnO dono on the li':l'fgast anomaly just went of the rtH1tchell Stook" (grocn
atono) conteot. It revcalQd discontinuous ~ln~rall~atlon in the fOrm or
SInall gently dipping lenses or hlah grade ugnot1't.o.

In surmrtar:r tho l\()~"ntona ,is an in tereo ~lna mineralized zono but
~ho',Ja lit-cle inclication of makin,z on oro body.

Work in thin o1'l"~a \i80 confined to re-looatlng and bla~ln~ the old
·trail u; to tho Sno\1b1rd from the ~sn t and or Knthloen IJa,ko. fa.ghfi nov
clal':is end fractionn 'Wcra ctake<l adjaoent to nnd "'t~st or the Snowbird
cro.-n g1"'nntod cloi:nn, nlt!!ough only Bevan olalms \I'Jro rocorded. Tole
otnklng had the purpoo$ of aov~rina a greatGr area alone the dlor1to
11~eotonlJ contaot. Tho vork VB.3 ,porfot"'m()d in October on bohalf or r:mill~(J

by pronpoctors L. W. Jvrgenson nnd n. Waller.

\ ~JftX (Figuro 2, o?poslto page)
'-"

The J,jnx zonGJ 1.1.<10 on the Coont Copper 0191" old Sport No. a
(L 1502), approximatell 1700 teet nor~h or the hend or the tramway_

The tJho\l11n~D are ~ltuatod on a 8t~OP, blurry, easterly tQoln\~

olo,e, covered with haavy fororlt. botween olevntion3 2500 and 2200 r~ot.

7ho uppt:)r oho'W1ofjs cons1at of n~..rro~1 m.n?;not~it" b..·'Hlda ro?Jo~il1g ekarny
volcanic roek, vith an 1ntorlnolng or small mngnatltc vo1nlotn. They
Olltcrop over an area or 100 by BO f·'3et. Tho lO\Jar ahol'ln0 10 a b-0d(hJ,'~l

r·:~pU:.cc41..;:n·~ of 11i11~cton~ by MD:T:&Qtlto Just north or Il r~ult;, eontnct hO-t'tfG€.Pl
l1;a()~.t tono and gr'3f~n!lton':). lIt thin t'oint Or t\1t~lnt1 foot band or mtuj31"-i:)

~a~ngt1to dips '0 ~eGrcoo cQuthwontorly (into thB hill). Tho mnrnoti~~ 16
fl,)ckod \;tth t:1Uch c:recn chlorlto but appo~r3 to be 0 thorwlooclenn. Tho
outcrop aoasurcs nbout 50 by 40 toot.

Ct"Olor;ically tho ahc.h,/1nea are clor.e to thG 11m~a tona-volcanio
c~ntnct, about 500 feet SQuthc3St or tho mnln dlorlt.a eontnQt. Tho
limc::rtone OCCl1P1€s a northo,'lst ra.c1n~~ crotch or 00(;10 in tho out.llrt~ of the
volcanio rocks and tho Jfl.1ncl"gli30t1on 19 in ,thla vioinity_ The 'volol'itnlc8
nrc in par'to fr.ee:::H'Jntal (ro!3o:itblln;:tho ovorlying nonun~a romatlon) eod
in pn.r.t fin0 graino(l (1ntru~)1,ro gr~.H;,motono) with an intimate int.e,"p;ro.dntion
butl/ean theoo rocko. "rho ",rif,;,(,r r~~ol~ t.h~t t.he look of conrorr1~b19

r ,;}lo.tiooohipa bot'ttteon thC3t) volcnnlorockg and I1mo:;tono m$ann tha.t -tho
volconics belong to the intrusive groonstona group rather tbnn to the
Bonan4a group_

••• 7
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A trnnnit surv0Y' was e1tton~ed dOHn-hill fro!n the r.lt\1n bll~el1n3

to t,io 1n tho Ajnx. UsinG' this nurv'!:1 O!) con+,rol 0. grid ",&.o laid out B't

50 foot 1ntcrvQl~ whcra topo~ru?hj, rraolo~1 and d1p noodlo r~~d1n~n woro
t~ken. At a later date t.ba ga:"loa7 \It.UI r&-ml1pped in more detnil on 40
ttonl$.

Tho J\ja,1.: showings in th()!!1sclvOB 01'0 not; impreSCllve, nor do thoy
look promioln~. The upprJr onos nor:, ocotcarad and low p.:r.o.de while the lo~(~r

ono t)tnem$ conrln(~d to the 1m11cd.1c~~o fault ~~Olltl with littlo hope for exr)D.nsion.
Tho dlp n,ar:Jdlo survey, h(J·~e'Vcr, ~i101d~d 6 moderate to strong Gtlomalou3
PrJ,t~~om co"tering (~n ar')a of' ~.OO by .300 feet, ,JS lnrge e9 tho m~p (F1r,ure 2).
ilica vnrln t.lons fro!:1 poni t.lva to noCn.tl.,e r~~dinG9 oro pronent nn1 Yfol)fJbl,.
duo in pnrt to the V'.iry stoop nlo9s on which r()a,11n~9 wore tnken. It is
obvIous from thin patternthnt :naenQ~itG mucrt Gx~ond bQjond the limits or the
prcuent nhcwi~~~.

Tho 19GO eX.11orat.ion t9rf1,ot on Coast Copper groun~1 \198 the Blnck
Jock, l;h1cb hed b90n reconnoitrod brlofly tbo prc"/loun 8ennon. It wnB pf'~tly

explorod during tho yt'ar hut becn:n'l of oeoondnrr im;lortaneo to the Shn~roek

~one, the ex1oteno$ or ~hlch ~ua unkno~n until July.

Tho 'Work. was perror~od in the following manner.

1. A chain on':1 tn~~n31 t tro,"'I()roa \J~S run from tho tra~n1

to tho fer end o·r the Shamrock, Q. d1stnnco of 1~ ml1ca. Tho
courso or the traver50 "r~s oppro~lclBtoly on tho rldae neparat1ne
the NC'1I1t. Lake drnin~Ge bt\sln trom that or th~ T3BJnnon Rlvor. At
Int~rva~, $hort spur trnv~rDeG wero run on Q1ther n1do of the
bnee11no, ona of which C(.Ivered t.he ~ja.x and anothQr tho Dlack
Jack.

Tho m~1n b'"!tlolioQ \Ttln an o,)cn trtlVOf'ae un<l could not
be bp.lonco1 for ~rrorG in t..h;) uZDnl mannor. It chock \I(\S obtuinod
on tho ourve)' lrl II o~lo-:'lilat bcarlni~ oho t r1"'o~ the: H;;:rry ~lirJOH

IilT'Ott Ilcro93 n~..tt Illko to ~~h!'l~roc!: oummit. It rovcalod tl h(>.ttr1nt~

error of' se"/cn minutea of nrc, \"011 w1 thin tho allowable 11:n1ta.
r

2. Soverol olo3~d-lf)otl tlurvO:r9 \lero run within tho Blaok
Jack and Shn~rock nr~as to provide alos~r control.

3. Compoo9 11n93 'Wor<a run, on eith4)r nitto of tb~ base ling
c.t 100 toot intorvnlD to cover thtn nno~!llon~' zone:J. Topo~rnphl0

dotnila, ~(¥)logy anel d.ip nnodle r~1adlnr!.o \lero recorded at hun~1red

foot 1n~f31·~nl:'3 on ~1~ch lint:3. The rO:3ults \Jore later plotted on
me?s. F"ollowin!! ran o.sfV),nnlC1l3nti or thano N~ults, tho fiold \.Iork
\>1sa rei)t.H,\tcc1 at rir·~:t-root lnt~orc;alo to provldo moro prooiso
inform~tion in thoimporta..,t areas •..

• •• 8
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i.. Ibeed on in~~rvr(lte.t1on or tho final r~oul.ts, a
progrnm or L'1nmond drilling on the Shp.mrw,Jclt \laa racomtnencl~ by
Er.'1pira t .9 t.rt~fr r~nd by Dr. r. c. ~~k~rl (~), eonsulti.ng geolo&l~t.
Equipr:lcnt '1.HlO tranaportl,]o. by holicop tt:1r fro'll tho Horry ~~ldo\J aroa
to Do prc,lnr-ad Gito on the up~or nhnmrock zona. Drllling CO:':\!nencofl
on feptc~b:~r. 7, continuinG until ftov(l'~'!lbor 22, when henvy Il:lO'Wfl torm9
forcod a halt. nar1nr~ thi.o time, t'H.lvo holl.)G "'era eompletGd and
n th1rtoenth had bo~" st~rtod; tho tot&l drillln~ amounting to
2,996 ro~t.

The main Dle.at: Jack outcr~~;n (~"lGur() 3) aro at 2,700
elevation in t\ na.rroY precip1tou~ conran nc~r -the nf)rtlnle~t corner
of L 11..99 (Old rpor~~ fi6 ~'~.C.). i:.~ this polntthtJ oo.gnotit,(t W
c,~~ozed in a 40 foot bluff on thQ south wall or tho canyon for &
"Iid~h or 50 feet. 'rho lowQr part or tho l1hov1ng 18 rnas$lva olean
blue-bl:'lck magnotito and th9 up,por htlB &- boddcd a~)pen.r8nco, with
nlternato 11moatone and calcite lalors wh1cb striko northwest and
dip 30 der;reoEJ to tho oouth~..~st. The south odao or the mng-nat1to
ondo abruptly at a eontao·t with a heard gr~.~~ni3h-grny o.lte!'od
volcanic cotn;>16x whieh occuple9 the space betweon ·tho limestone
bQlow and the diorite on tho ridgo abovo. J small outorop of
magnotitE) four f()ct, wide 11es on th~ llmoatono-volonn.1o conta.ct
abont 300 root lower nnd .300 to"t; aast or the main sho\Jlne. A
crnl111 outcrop of maanatite in Bkarny gr l,ctl8tone lies about 600
teet to th- west at elevation 2,940 teot•.

The zone or d1p n~odle nnoma1y trond! wcat-north~e$t

nbout gOO faet and 10 175 foet across. It spans th& contact arca.
bf)tl-JGen ll:nosl;ono, nlt.cr~~d volennic n..."d diorite. r~ueh of the zono
is ooncanlad by foraat {trowth or 1n tho oBnyon b1 coaroo t:11t1s
blocko. Slnk-holo~ are numerous end pock the surfaoe 1n nretl\3
und~rla1n b7 limoatono.

It in ob~.rlf)uothnt thoro m~3t he ll'loramo~netl to in the
!Jl.~ck Jock z;on~ th."l!1 1u in-lie'· te·1 by out~T'O~jn. Its form arLIt
distr1bution aro urutn~ln but it 1s probab~r composed of.

(e.) lr..jQfr. or :na.~n~tito c11pp1n[~ townrd~hl) diorito
oon·t~ot and ro;>laoing 11nsGZlt:.one,

(b) otrinzors and irreGular pods of magnetite no~ocinted
vith the thin solvedee or volcnnl0 rocks bet'WBcn
l1mcBtono nnd diorito.

Tho Zha~rock outcro~3 ar~ acattorod for 1,200 faot alone n n~r~l

bolt of' :;l:~nrn~r, oltf,):rctl volcnnl0 J:"ock boundod on thf) Oouth b1 d1orlto Qnd l-he
liorth by limestone (riguro ;). In olovutlon thoy 110 bat\toon 2,900 feet and
2,350 foot. Thoy consist of di.n~am1n(itcd rn()r.;notitc in thQ uppor part and
i:'.",·.n"o nr..nn1vo outcroP$ a.t th:3 lo1:1~:r (Jrld. 11uch or tho maan~tlte is olefin but
10 ..placou conoidarublo p.7rlt~J In in"c;Jc:n~.
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ThQ eignlt'iCttllt dlp n()cdl~ anomaly is aboTJt 1,'..00 rt}e~ bY' 175
f\:ct" follo\:in.,~ th,) li:'1cat;onc-c11uri. tiC) co nt:lct ZO:le (Figura .). Y,.,! thin thin
zona stron.g poai~iva onri n(')[~f.l.tiv'3 :;.·e~:J.int!s o.riJ oO:::1mo~, w1th audd~n ChCtl0l-;!t.;

!ror.l Ofl9 to the othetr within a ohl)l"e di3tu.noa. Thoae ~rrotic r'.;vdinaa era
t\,t~rluuted to tha ef.fcot8 or undorlying m~gnot,ito accontuatod by steep
to?or=r~)h~") "'hera thC1 horiteontt'11 s.ttt'lllotlou on 0. needle 1s orton n~ s'trong
or 11t,roOK~r thaI') '~hl3 vertical.

Di!1~ond drilling on tha .:JhQ..!u-ock eovorod np.;>rorltnn t'!)ly the area.
l~·dic;;i't.ed on th,) m.t1.p (FiGure J) It Tho hill ! ldo in thin vicinit:r 10 very
Dtor~ ani forest~d ani tho drill vao ~ovod about ~ith diffioult;_ Tho
only dopond.r.:.blo courco or lJutor vna thQ omall pond noor tha 8outhc9B f; corner
or tha olaim, from which t.ho ',:0 ~~er \.l:tS pl.l:nt)~d c.r:ainst. 0. 150 roo ~ h'Jnd ovar tho
Ol)~~:lt of the hill. :Cha drill is nov ator(!)d for thevlntQr nou,r statlon F:B-7).

Tho drill pro:Jrll7n l:r.n51 lnl(l out on tho 'Pro:n1tt~ thnt m1nora1.1~3.tS.on

fOI'mf';d an aJJnost vertical cliea: e.lon~ the steep dlorlte-limeAtone contQ.ct.
The holes ~Qre to be drillod fro:1S the diorite in en ea::5terly direotion in
vortical te.~, or ~,o hol~~ each, at -30 snd -60 do~ree8 to opan the
on"m:lloU8 zona. AB tho drill pletur,:~ unfolded the plan 'WaD ohanZ9(1 to
dr1111n<: 8toep holtJS dovnward froCl 'lihe actual out.orop aron. .

Drillin~~ rO:lulto to date hfiVO been dlaappo1ntlnR. They ln11ento
11 partinlreplo.coml!nt or Bkttrn:r volconl0 rook by ma~net1to in an lrree:ular
feshion. No definite patt~orn or t~oIld of r;)lnernll~e.tlon eM bo do1uocd
from those result.!). J.n nl~o9 t bo.rr~n oogm~)nt or ground lOOfe!.rt. lon~ \In:!

drlllod jU3t north of eo-ordineto 57400 N (Figura J). Ulnornllzatlon lG
bnt.ter in 'ui'thor dirQction frvrn thin 30grrwnt, ospeciallY' dovnhl11 to th"
North uhoro the most m~aoivo Qutorop~ are found. Hole l10. 13 near station
r~3-7.3 had renohad 51 toot \lhen dr111in~ connod but. it hQd n ;;6 foot 1n~cf'
saetilon of 5J$ iron. Hoot or 'the Intereoc~lons 1n thg othor holf.i9 ,,:ot"~~ or
r:loJ0ro.to grade and 1Jl~l~h .nod l,.'oro separated bl barren stretcheD of nl<flrny
rock.

'ro date no mi:,)'C~,blQ or~J hn~ b\!lcn looatod by d:ril1in~ in tho
Sha~:I!"",Jck 7.ono. Prcli~ln1.rY ce.1cnliltlo110 by P. tI. 13ill",111or shoW' nh.1u~" zcc,ceo
l~ono of m~tJorlQ.l oontc.1ni.n3 26j~ iron, in tho zona drilled. This, or courzo,
is not ore, jU3t mlnerali~atlon•

.r

lfhe llr.tec·tonl\>-volcanlc contact appoo.ro from drill h'Jle lntel'
pra1~n~ion to bo vcry 1l"ro~ula.r. fror thin rCMDn1 t is ooncluded that the
"'~"olco.nio rook is eo cr~')enotono, lntt'U!~ivo l.nto 11i'lle~tr.lne, rnthor than
nononzQ roCk3 111~ in conformablo contact with 11meo~ono.

• •• 10
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Durlnr; th~ sum:'1or tho St~fr reconnoitrw the C?\1n!:.ry, north, '...'oct
nnd south of l~~?ire's claim t~r~\1/), an'11in1uG tna rock typos end g~nortJl

otructure or tha ~roo.. Around ~~orr:-r ~\'1dou r-()ok (tvo ~11c9 :.;lout.h'-!c~t

Clr the piCa) the arl,~a is lnr~:;:c11 undorl:l1n by tUf'f, n0~lol:1~rete an1
flown of tha Eonon?;!1 Ijrour. 'l'ho large c:lrqul9 !:lnoln <"t\ot of the p<~oI~

(hc~:.:1''''tjt..9rs or !·~9r1.'.1 ,"!1r.10Y C't"·o:~ik) io occupiod by B. small :'.tock or
intrm;lvo p:tnk ~j"cnlt:to rock. Its ralatlonsh1pto other rocka or to
mltlorulizt.l~ion 13 not knoun.

Tho e:lot~rl:r oontn~t or the COtl9t Copp'~r d1orlto (rtook \-TQ8 tracod
from tho ~.~hiskol J;jck zono north Clod wOt) t to Crnft Cro~~k, a die tnnce
of t~l!O m.112G (F.1.f~uro 4) cn,d 1.n rr,oo to or this (Hvt~nca Itt b~llC)v~d t.o be
stf'C'~. Tho diorite in in contact, '11th on nl~orad volconio rock \101ch
Lh1nn out Acrors tO I) Sha:nrocl-: ola1Q to a na.rrow oolvod:;a 1090 thou 200
root •..ld.e, finnlly diDn);;~r.rrlng on tho r'on traction. L!mcnt-Qno 11~o

o~~t. or a.n1 downhill frQm tho V'Olcnnlc rook. 1110 voloanio oxhlb1ts,
oV'or brond aTC(!8 a derlal'ta rr.t~emontal taxturo slal1nr to OO~() DODn.nza
extruslvQ rocks on the fllilobird claim (lot 15.3El), south or the l1or17
\ildov pit. It do~n, ho\.,'ovor, crade lm.t~0rceptlblj 1nlio thC' fino gre-,lnGd
type of rock, kno\1!1 locally e3 intru9iv9 gMenstonu. On the (totlatom
boum]nry or Old Sport. 6'6 t-l, c. (!Jo t 11)99) tho fl'tlg:-:lontal rock is 1n
contact with l1r.;r';3tr;oQ B,t olt.)vatton 1,(-00 foot. Balow this point tho
lirnooton~ rncc~U'ral1 1,600 fQnt thick dQvn to lt3 ba.ss whioh rost9 on
Kar:::1utap,n ~lcc....l')10 rocks. .t; ohort dlocB.nee both to tho north and to
th~ Gouth of thin point, ovor 4,COO feet of 11mantono e~iota. With
tht~SO pointu :in nlnd th<'J ',n"'itor ro~ls thnt tho oontact in G.uo~tlon 1.0
intrtt:!Jive, 1.0. tho volcanic rock hvs ro;>lnced much of the l1mNltono.
It follo'Wo then thf.r~ tho voleo.nic rock 10 not of the Bononzn, r(!th~r

it 1s ln~r.uSt1vo groonntono. Thin poln~, 111uatrtiten the probbrn dlscuoocd
in thQ. 1960 c-,:~)1r)rnt1on r-aport (2), pneo .3 under thu h~md1nti tithe
Oraeootona E}robl~tI.

Th.e olm11"rity 1n fO~:I b:Jt~",p'{1'n th;J G:"lnt\lurd bu10~ in th0 r,11or1. te
61',ock on. i1~t 11.99 nnri th(\~ of the 1ntrU,livo ~room"lton!3 in tho tl!::r.O nr~:l:)

lORds to th·) conc}1.1s1on that tho roclca loI"ero C~?lIlOod un-:;or tho t-:n~~

structural control.

r
1!;.;':'. nj!'!'i'T;i;~ C)UP~q,;, n;r),\~··t~';·~\:·1' ')~ ~·!F;.'.f;:-

t'.~ n rOGult of tnlk~ Gor1:r 1n thn y~rtr botttf~On the writer onrl
o.rricl~13 of the n:)..;>Qrt::l'~nt it \1f~O dooided to OO'r.l~onco It ~colo~:iof.,l

i~vcoLiHatlo~ or thu dl~trtot,. Dr. 'k. G. JorCory' aod his Ct.nnlato,nt
J. lund spent Qov':lTnl month:; mu.)?ing en ar~~ abtmt 6 x 6 ml1\to I 000 torlne
on E;:}~7irG's propnr~j". '1'l-::.)y rnt.dc no nt:.}tJn~)t to rfJ--::':r.\p tho detr),11 tllrGudy
rkmo by the Fmi)ir~ ntc.rf; roth~):r 'Wora they concernod \11th tho l)rrJ:l)'lcr
goolor;tcnl rrn,'1l~u\>rk of tila difjtric t,. Tho work 1s unfinished but wo
hop~ it will continuo n~~t poncon.

• .41 .11
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Govern!l10nt rnnpl)ing suoh (!othla c~m, 1ntho lon~ run, only bo of
cront help to tho ~,inlng indm~try. Littl:J ,",ark hr.-a yet been dono on
eo~:tJt,al mar;;nt:)t1t~~ depor.its onil it 1s hoped that this effort will be tho
boginning ot a botter undorstaod1ng or them.

Tho abovo mentioned geologists wore partly rcspoo$1ble for tho
dlr.;cOVtlry or th$ Shamrock. Tre.v~rsing beyond F;rnplr(i 'e orle:lnf..\l curtJ0Y
line to the Black Jr.ck, thoj roportod 8tron~ dip neod16 re8otion~ ~nd

the prooence of ma~notita in the area. rollo~in~ this lond, ~m~ir.e'8

stafr outlined by Qapf>inz and further 8urveys the \I1hole Shamrock zone.

Follo~in~ 10 n lint or mincrol properties o'r8"m1n~d or revlt\wed
during 'tho yoo.r. Eaoh or these vcs reported OD undctr separate covor.

1 .,. r~n,.t ;::t T I• J. ,I; I 15- ,,.. "

The maps end £lection!} of trio oband,ollOd iron mine near Campbell
Rivor were reviewed in ?'obruary by J. Lamb.

Thio property near C~mpboll River was examined b1 P. ~. Bl11w111er
in Mr.-reh.

Nen.r &rkloy Sound., Vu.ncouvur loland,. those) propurt1es woro
examined by?, w. B111wl11er aDd J. La~b in March.

4. l~rDIAq OTt I,:?

On Sidnoy Inlot, Vancouver Io)ond, thto 011 cop~Hir enino \lOS
oX3Jdnod by J. Lamb and P. ~J. B111wl11er in l~ny.

~ltut.l~ed in the v1cfnitj of Pandor Harbor they wora exnmlnad 1n
July b1 J. Ln~b and? H. Stilea.

Looated on Tchnis Inlet, ~nncouvor IslAnd, tti~ mfJps and drill
loea or this property wore studied bY' J. Lamb o..nd H. Hitahell 1n l.uguat,
for Alberta Coal Ltd.

Th1B property wa:.. c::ti!linine<1 by Dr. A. P. F'nwley in I.UftU0t •

••• l~
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L1 tsratura on th ~ iron dc~)oslts of wdea toon :·buntl11n V1lS
rcvievad. in OaLobu:r by J. Lsob.

treGI- Pn.Joll H.iv~r, t.his proporty va.G examlnE:ld by J. La:n.b in
l!ovOZlUor.

Oll Nnha~ta Hiver, 'uattl1n.') distriot, this proporty vsa Qxam1ngd in
l:ovcmbar by J. A. COCt t9S.

P,cvlov or X'(~?o:rta of !ro~ in thin part, sf VtnCOU?lar Island V04
l'4o.dt: in Novembor by J. Lamb e,n1 1~. c. Oaton e

1 · ' 1 .~ :~i'; ,. "r ;.) ,'I ~,I) ~' ~.: f"i~. 1'_ b~, ,41 t·~, .•.• ' ",., '1' '';''I~

Th1.s pro:?9rt:.r n~ar Port .H.ardy WM oxamlnQd in NOVEtlilber bl J. Lamb
and ? ti. B1111,1111or.

J!'oll.o....r1;1e r0i"0r~s or iron i.n th1:. pa.rt or Vancouver !slan'J, an
invofitigation was made 1n noc~mha~ b7 J. A. CQates •

•\ atud;: o! tho :mpn Coni a(Jc~lon~ vas Dl.acla for t.K.nnnlx Co. tt:l. in
October b] J. lrcl':nb Bn'i P. H. stllc:t.

J:.:x,:>loration this cOMing :nc::,non 1s of primo 1.rrQortnnce to the
q'1nt~1no p~opcr.ty or .t:mp1.r~ !1.:3-.,clo?m:rnt GO;';li·Hl.OY. lTC"W ora mu.3t b~ found
1.f tho o?o1""~t1"n io CO con'~i.nuo in 1962. Par,st, e'1>lor~tion loonf;od
£u:thor OrG in th'3 r1!~rry ,",1r10\1 t)l)~l Kln3"f1whor nod thin oro in nO"tI b<l'!lncr
lTlinad. In nrJ,dl tlon n nnt'l'h~r o.r Intoron tina are~s vero explored and
oll:,:tn~.ltnd e,s ~r):'J~1hilitiI,.)3. Tho eo~reh hun beon narrowod to B

relatively tw targets, 'th,e,o being discussed beJbw.

'I'ha poo~1hili·tj" of rin~ln~ ora boyon1 the pr~i!ln.tll propoood p1t
l1r.r1.ta 1.'1 rcm.o·t.o. glnor(llt~9.t.lon undoub'~oaly cont1nuOR beyond thane
1.1;:':11 t:J, 0spf;cln.lly dO\lrn.Jaru, but. it; 1s nat conaid(~red to be.) oQonomicnlll
oinoahle.

• ." , ":t
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Geological mCt)pin,~ should cont.ln~lQ en lon,~ 0.0 the pit; ia bol~

mood. No other fom or- e'91ora~1on 13 rcoom.oondcd.

Prov1d.ad that l,bnnl?C 00. l:iltllOg tha bottom of th~ oro plpoJ by
undorr;rouo,l ItH)"bbnc1o j eoolo~lco.l m~ppin~ nhoulc1 b~ done nnd furthor
cY;;)loru.tlon by dril11n~ f'ro:4l ·the unucrground worUnga should bo cc.rrlod
out.

The a.no!:ltllCH.18 patter..l OVwT thIs zona should 8g31n bo ch~ck"d \l1th
n £,:00(1 d1? n·:)edlo ~t ~n ni)I:~1"'o·id.~::l.to {'l·,jt\c1.n~ or 25 r~Jnt, lnnte~d or tho
prc:";cut 50 .fC()'t.. !f recultn inJlonte {1 fnvorebl() ancmaly, co:t:~'Qtibla

\l;t~h tha eurfnco outoropa, Do fev Ghort oxploratory d16":7Nlnd drill holc:!
will be JU:ltiricd.

,,,I; 19cat three mQre hol'tbG should ho dr1llod on th!3 ~oo1 sho'Wln;~n

near the no rth"cDt corner of 'the ::hl1mrock no. 1 claim bO.roro th.:.1
diamond drill is removed from that araa. It theso holes ara favorable,
more drilling will be roqulr~l.

On the upp'Jr Sha-nt'Oek batt/ceo stations EB-65 and En-59, fJov~rtll

chort hol~" should l~o drl111:d to opgnthe anomnloun 30n9. ~:1 th favorable
rO:1ulta drilling shonld continue, otherwise furthor 'Work 1s not
reootmQonded.

Neither the location nor tho 89p\!nrn009 or tho Blael, J'ao!~ sholJlnr:J
1s 1mpr~~t11ve. ll'ere it not for th0 lnree n.ron. or nnomo.loun ro.r.d In.~~, tho
20:10 night be dl~:tig~,=d en unfQ''1orablel. Deforo tho dit't.r.1?!l1 dr-lll on
tho ::;h~~':'1rock 10 1'"1~~()vod thr:)(.!: or four Ghort holc!l chould bo dr111r:-:~,

OO?oo! ~l:,r t1c.'1~.r th.() 'W')!i ~ C:1U of. the zono. furthor \tork would dClpm'l'l
upon tho re~ult3 of thin drl11ir~.

6.

Each yoar this I"C::1oto ~ono htls 1)0cn con~iclored hut in tho preno
or othf)r "l'or~ nothin~ ht'..9 0'10r b~on dono D.~ut it. A fly canp should bo
c::cto.bl1nhcd bj' tho e1l?lorr.tion ere-", and tho wholo zona given a dotailed
ourvoy uuoh as that dono lc.5t year on tho Shnr.~rock. Furthor oX';>lorrl'tlon
wlll be dcpendoot on the rC:Julta or thiD survoy.

It 10 \Jorth ro;)cotiTl~ that thQ Sn~Jblrd 1s :so locf.l'to~l thnt oro
discoverod thore ·donlu mcn.n n \Iholo neil mino, not "nnt another oro oo~1r

to b3 extractod rro:n the prc:2ont In;rout. Cortttln 3t!ltc.:nonts about tho

••• 14
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nno9Jbird hc.vo bc~~rl Given much r:rt;)at.or lm?ortnnce than theY' dC:l<:lrvo
fro!::l tho nvailabl~ ft:o.ctis, thcr'~for0 it will to neco9tJ~r:r that tho
exploration bo thorough and doolalva.

n~:;ardleno of th3 outcome of futuro e"1'lorst1on at r~plra'o

f'u:atoino proplllrty, tho Ccmoa.ny hf""s go,ined InvnltHl.blo intonation ond
o:~;)nr1onco on rne.:n'3tl'(~e occurrancea of thin ty;?e. Such information nnd
o:-:,,')cr.ion~~o ahQuld m-!l~~(j ensiftr tho azDf)SOm~nt, or other deposita that tho
Co~pc:n.r may consider.

F.o~poetrully suboittcd,

Vancouver, B. C.
Ja:luary 25, 1961.
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(1) Geology cn':3 B~Qlorntion of tho qu.ataino Prupcrtj or
Empire D9velopm~nt Company Limited, VQneOUV9r IBland, D. o.

(2) E:;:pl,o,ration t~nd C;~,o1o€;y, r~cplre Devolopmsnt CO!npa,ny
Limited, Port HcNol11, B. C.5tatu9 on JnnuBry lot, 1960.

by John tarnb, Jf1nuary 1960.

(3) ExplQration or the nav~n Zone.

by John Lamb, Dooomber, 1959.

Proero~:;I Repo rt on tho f':"rnplro Developmonh Iron ~1lne,

North~rn Vnncouvnr Ioland.

by A. c. Skerl, Auguot 1960.

Pro~r-"'3~ Re~:)()rt on 'tho Empire Developmont Iron Mina,
Uotttharn Vancou""cr Inland

by Ju c. Dkerl, Catob~r 1960.

(6) H. G. J~rfer;r, B. C. Depurt:ilent or Ulncz':l, porconal
co;ur1un1cutlon.
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