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- Henderson lake Eﬂlomtionl Vancouver Island, B.C.

Intraduction
The Tenderson lake property of IHootka Exploraticns Ltd. 1s oa Vancouver
ziles southwest of Alverni, The property, bounded on the west by

—dtep and glaucially carved lcnderson lake, iz approximately 2 miles
up~lake from the almoat sea~level outlet iuto salt waters. The property ;
contains two Crown Grants, tvo mineral lessos, one leased ¢laim, and 40 claima
belonging to Nootkz. i

This séport contains the results of field work carried out on Footks
Explorationn Ltds Yenderson Lake ¢ladims during the peried Cotober, 1969 to
July, 1970, The field crew consisted ef z geologist and assistant. Uork
included gecchemical soil smmpling, rock chip sampling of existing workings -
end promising-loocking gutcrops, reconneissamce geologic mapping im areas
adjacent to the ¢laimsn, and detalled geologis mapping of the claims and
workings. The work also inmsluded the Cyims-in of six different grid gystems
and the geophysical and geologlcal work based therecm carried cut by previcus
workers on the claimss '

Exploration wes carried out by L. F. Baum under the dirsction of
Je Re maﬂm; Pe ﬁlgr.

Provicus York

Albernl Minss Itd. 4id geslogle, maerotle, and topegrapbic mapping on part
of the present ground im 19695, That semo year thoy drilled 12 short heles
totalling 379 feot with $O¥ recoverye. The availmble date on the (osun Wave
snd Big Boar Crown Cronts suzstste that these holes wero epoited on the basis
of geologic mappinge. Culy two of the holes ghowed sufficlent mineralization
to juatify esmaying, although the logs show trace amsunle of chalcopyrite

througheud smush of the coroe Holes 3-A snd 3~0 wore drllied adjeceat to the
lone chaft on the Ccven Weve, end ssgeyed epproximatoly five fect of Q.25%

coppers trace pilver, and 17 foot of 1.2% coppor, 0.3% cs. silver respectively,
(Fige C=2)e TFrom the location of hole 3=C, it is suspected that it was drilled
spproximately down Che structurc. -

In 1967 Mbe Agunes ¥ines Ltd, covered much of the gaws ground as that
covered by the magnotomaler surveys of Alberni Mines Ltde UHto Agnos Mines also
drilled Zive holes ez tho Rainy Doy claim varying froa 150 to 250 feat im depihy,
with oxeellent recovary (Fige (M-2)s Thelr data indicates that these kholes wore
gpotied elmost entiroly on the baole of megnstic ancmalies. Julging by logs and
assays of the cere, ths holes 414 mot intersect cre-prade mimeralipoticn, the
highont cscay being two feet of 0.94% copper, and 0.15 oze silver. Ihwse holes
extirely in dlorite had the lowest csgays. The core from this drilling progrom
is in good cenditicn and is pressatly on the Raiay Dey claim beogide each holes

Feciconal Geolepy

Fipure Gl precents ths results of reconnnissarce mapring elong the phores
of Eenderzon lake and the norithwest end of Uchuckloslt Inlete Adzo ghoua are the
epproximate boundaries of the ¢iorife body where it crops cul on the clalm greupe
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. The diordte intruzive is eprroximately 2200 feet wide where it crosuzes
the lake, and appesre to have a definite easterly-westerly elongubion.  The
maps by the Geological Survey of Canada (Wuller and Carson, 1962} do mot
show eny ¢lerdte in this area, EHowever in the erea of the gouthern cemiaet
of the diorite on the west side of the lskes, they do show an approxiaately
east-goutheasterly trending foult contact btetween the lower Jursssic volcanie
division of the Donmanza Subgzroup to the morth and the more mafis volcanic snd
voloaniclastic recks of the Uppsr Triassic Kermutsesm formation to the southe
On the east mide of the lake, this fault is entirely im rocks mapped by Muller
and Carson es Karmutsen velcanics, The gisilarity im strike of the dicrite and
the foult suggeats & possible genetic relationship, Humerous other cast-gouthe
ecpterly trending faults are shown ia the Hendersoa lake area by these workerss

Although, iz such & restrioted mapping program it is not possible to dlg-
tinguich vnequivooally between Kermutsea end Bonanea rocks, several broad
generalizations can bo made regarding these rocks in this area. First, the
lizestones, which genmerally ocour within the besalts, are more prevalenl scuth
of the diorite tham to the porthe Tho limsatons occurs in discontinuous poda
and lensea which appear to be crudely groupsed in belise HAccordiag to Huller
and Carson (op &it) a thin band of inmtervolcanic limestone ocours near the top
of the Karmutsen, but it is uncertain if such ip the case at Hendorszon lake.
It say be that both Quatsinoe and HKsrumtsen limestone ave pregent ia the area.

Second, elong tho weat pide of the lake the rocks do geem lightor colored
and more silicic north of the diorlte. lowsver, thers is the pessibility that
gone may be altered diorite, rather then Eonansa velcanicse. Along the wost side
of the lake, the rocka south of the diorite, and imsediately Yo the north sees
sisilar, and probably both belong to the Harsutsen.

The attituds of the liusstone can bo measured &b several locaticns in
Uskuoklesit Inlet, and thess ere in agreemat with those shown cn Fige CH-l
and atiributed to Muller and Carszon. Howsver along Ienderscu lake and in the
claima area, the writer wes unable to find any surizees which could definitely
be gaid to be yrimary bedding planes. According to attitudes plotted on MHuller
end Carsoan's map (ep sit) the morthweat of Eendersom lake, a nusber of opea
saticlines can be interpreted havisg exial plane traces striking approximately
parallel to the faults mentioned sbove.

Clalim Group Gesla

1itholopy

nrruteen Formntien, The oldest rocks seen to date on the ¢ladm group 4re
beliovod to volong to the Kermutsen Formation of Upper Trisgsic age. Tais unil
conzists mostly of fark to light blue-grey ephenitie to very fime-grainmsd,
gonetines enysdaloidal basalt; fince nod, bleck and white gpecksd dlabasze,
{canily misteken for chilled diorite), snd minor light blue-grey porphyritic
gphonitic andepite. Miner smounts of hackley frastured, caleite veined, light
to dark gresn motiled, tectonic and/or velcanic broccias occur withinm thig unlt.
isnocen end discontinucus beds of white to light-grey limegtens cocur throughout
the unit. Wideapread bleamching of ths extrusive rocks is apparent aleng the
southern edge of the diorite, cvea where the pesrest euposure of dicwlis is
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hundreds of feet distant, zones of pyriticaticn, brecciation, and pervacive
and vein silicification are slzo cozwon in this aren (Fig. GM-2)s Cloze to
the dicrite limestone is reorystallized to marble with caleite c¢rystals up

to 2en,

. This unit commonly forms masaive outcropa whege only planar fahric
includes ghears and fractures of varying spacing end orientation, Dedding -
geoms to be sbzent, althouzh it might be possible to determine slructure by
very detadled tracing-out of distinctive rock types.

The younmgest bedrock im the area is the dlorite intrusive. When fresh
and ynaltersd it iz a gensrally equigrenular, bolecrystulline rock with a
color index of 5-10, and an aversge grain sice of 1-3 mm, Derk minerals
consict elmost entirely ¢f hormblends and pyroxcnes blotite is seldom present.
Light minerals sre entirely feldspary fresh rocks are quartz-frec.

Btructure

Dlorite/Karmutsen Contacts. As ghown on Fige Gil=1, the strike of the -
porth and south contacts botween these twd rock types changes from epproximately
casterly at lske level, to southoosterly where they sscead on the east gide of
the lake. This change and the relatively uniform width of the diorite suggests
that the intrusive is a sill or dike-like body dipping morthwards.

Mapping to date ghows the morthern contact to be simple, with no inclusions -
of Karsutsen rocks in the diorits. Dowever the southorn contect is complex
judging by mapping dome by Alberni Mines and by the writer. The dlorite/
Karmuteen contact is sharp snd definite excopt whero blemching and silicification
hove effected both., ISven at such pleces the contact im probably sharp, but
difficult to discern in cutcrop.

Previcus work ghows a juthled mep pattern of &lerite, hasalt, limostons,
gkarn, end sulfids mineralismtion on both the Faimy Doy end the Orphan Ioy
claims; holes 1, 2, and 3 on the Rainy Pay poss through siarn and Harmutsen
rocks gsndwiched biween diorite anmd lightecolored, hard, fine-greined porphyricss

Mapping im the upper adit on the Rainy Duy establisghes the fact that thase
porphyries are intrusive, and not an altered phase of the Karvmtsen rocka.
Whether they are dikes of a late differentimte of the dicrite, altered diorite,
or perheps dikes younger than and wnrelated to the dicrite ia not lkmown.

The data sugpeats that arers of complex sap pattorn of diorite and Xarmutsen
rocks could bo sreas of reof pondants and inclusions cut by dikes of perphyry.
It say be movre then speculative that this complex snd altered (see below) contact
gone is close to the Eononsa/EKarsuteen foult contoct =mapped by Muller ené Carson.

Fresturing snd Shearine, The mogt promizent fractures and ehears in both
¢he Koroutsen mud diorite rocks generally dip et hipgh to vertiosl angles and
generally strike either easterlysto-southoasterly, or mortherly, (Fige @e2)e

In the Qlorite, the aisrupied zemes tend to have sharp walls, with the
elterations which mccompany the breakage being limited to the immediate shear
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or fracture or dying-out within & shordt digtance into the wall rocks. However
near intensely mireralized ervas, alteration is more pervasive (ssce bolow)e

In the fermutsen roclks shear zones tend to be wider and more cateclestic
with disruption decrepsing gradually into the wall rocks.

Alteration

Diorita, Over most of the arsa studied the dicrite is a {resh, hard rock
with only trace amounts of chloritised mafic minersis, bright vitrecus feldapar,
and thin, generally wideeppaced querts and epidote veinms 4 relatively thin
polvage of altered diorite is usuelly preseat along the contact with the
Kexmutsen rocks, but it is geperally limited ¢o & elight bleaching, winor
chloritization, and a slight increase in the normally traca axounts of finee
grained diszeminated pyrite.

However along the southern part of the comtact some, hydrothormal slteration
of the diorite ig more intemse, Smsll amounts of matrix quartz, and patehy emd
veln e¢pidote are common, probebly both derdived freca & breakdown of caleic
plagioclase. Mafic minerals are completely eltered to chlorits, pyrite content
" of the rocks increases to 1-3%, and cccasional trace mmounts of chalcopyrite cam
be founde The arenas of alteration in the diorite ave asssecinted with bleaching,
fracturing, silicification, and pyritizaticn in adjmcent Kermutrenwlcanic rockss

Karzutsen volcanics, Vhere there is no lismestons ns:rby to zupply lerge
amounts of calcium, alteraticn in the Kermutzen begins with patches of epiﬁata
(pistacite) replacing the celeic plagicclese prouvndmess in o still relatively
dark rockes 4s alteration becomos more intense the rosck ip gradually blemched
and converted almost eulirely to epidote and scltinolite. Jones of most
intensive alteraticn ere charssterized by bleached, ellicified, end extensively
fractured or brecciated rocks with almost no epllote or actinolite and up to

5% pyrite.

Where limestone bodiss are adjacent ta ghear or fracturs zones, there
are more corplex calee-silicate and metallic mineral sesenbloges, es exempiified
by the existing workings onm the Balwy Day (Fige WGlMel), Cceen Wave, and Eig Bear
claivm,

Az illustrated by figure Wii.1l, concentrations of sulfides sre clogely
asgocinted with replacerment assexbleges of varying proportions of horablende,
actinolits, epidote, garnet (grocsulsrite and andradite), end calcite. 4s
digtance to 2 gulfide body increacsg, the mineral assemblage-becoues pree
dominently epidote (pistacite), with lesser amounts of ectinolite, and
subordinste hormblende and garnet. The suterzmost alteration envelope conciate
entirely of epidote replucement slcmg closely spaced shsars zadfor fractures.
Jutenne epldotization i counen to both the Karmutson end the diorite rocisg
the other minerals form only in Xarmutsen rocks.

1% 16 worthwhile emphasising that unreplaced limestone bodies accur—vérg

close to the most mossive sulfides obmerved, end that the cale-gilicate
pineral assexblages frequently carry calcite cryatals.
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Hotnllie Mimerslisation

Minoralization exemined to date in surface showings and in core gshows &
striking consimtency in that magnetite, hematite, pyrrhotite, and pyrite are
tho only metalliic gangue minerals, and chalcopyrite the only ore mineral visible
in handspecimen. Hslmhiu and srurite are present es a surface aiteration in

the showings.

Assays conaistently ehow es much as 0,6 cunces of eilver per tom, some
lead, and sanll amounts of sine, and gold (Fig. Gl=2)s Core from hole #3 on
the Rainy Day which assayed 0.20 cunces silver end 0.2%% copper (137-145¢)
gave e spectrographic smalysis (2.5.L. report TO0907/V-3343 to Mt. Agnes
Mines Ltd.) which dmcluded in part: 0.01% Cry Oel « 0.2% Cuy less thon C.0L oz
Aa, 0.05% Pb‘ U.Dﬂl% Hﬂ' D.m Ni. 02 02 ﬁs' 003% Tj-' end 0‘5?:‘ Zne The
writer's log shows the intervel 138-145' to consist of mogaive pyrits,

+ epldote and garnet.

t}emv:sica

It is not the purpose of this report to imterpret the results of
magnetoneter work done by others en the claims. All of this work has been
suomarized and tied together on fipure MMel. Ilargs scale coples of the
magnetic data are in the Nootks files. Yo further geophyeical work has been
done by Footka. '

Geochemintry

[uring the present field work a reconmaiezance geochemical sampling survey
for copper ves dona in aa attewpt to intorpret the sagmetic ssomalies outlined
by provious workers (Fig. MMe1l), ood on the altered aress found during the
prosent mopping (Flg. CM-2). The pagnetic anomalies were dofined on the basis
of readings every 10 or 20 feet aleng lines spaced 100 feet eparty geochem
somples on these ancealies wers sollected every 100 feet along elternate mape
metic survey lines. Intervale of 100 feet wore uped along the trail and iine
hotast im the altered arca., In most cascs unweathered rock chiprs of onterops
wera collecteds in the few copss whste cuterors wore lacking, the B poil
horizon woo pompleds dAnalysis was by atomic abezorption at Vancouver (eochemical
laboratories Ltd, -

Correlation, In the A magnetie azmmlg. 2 100=-200 ppm copper high seeas
to correppond to a mesnetic low end to the dlorite/Kermutzen contact in the
erca of a possible roof pendant of Harmutsen.

In the B anomaly nono of the values exceed 50 pps and there im no apravent
corrolation betwoon copper values and eithor magmetics or geologye All of the
holes drilled by Mt. Agmoc Mineg eppear to be in an area of low rock coppsr
valuese _

The C mugnetic amomaly doss not mhuu az:;r clear corr&la.tiaz with either the
rock geochemistry or tho geolozye However there is & positive relaticuship
botween a 1C0-300 ppm geochenm sromaly and an area of cverburden probably unders
lain by the diorite/Kermutssn contacte

The D anomaly does not show aay anomalously bigh goeochen values.
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. In summary, in two out of four coses the rock geschemistry shows
enomalous high values over the dicrite/Harmutsen contact, but iz only cne
time out of four does the rock gecchemislry scem to correlate with magnetios.

Along the Iine Y-West and the trail in the srea of altered rocks, the

- over-all values are lewsr tham expected, although a shear zene in Kerpuleen rocks,
and Karmtzen rocks adjacent to the diorite contact show two to three times as
guch copper as in adjacent rocks.

Surmay

1. Kuowva copper showings ore et or close to the dlorite/Karmuteen contact,
with the mejority of showinps occurring in areas of limestone ountcrops and
in ghear and fracture zomes that sirike casterly fo east-goutheasterly.

2. A1l limestone outoreps cbscrved to date are lemscid and discontinuous,
although they tend to be grouped in an casterly-treanding bell south of the
dimm.

3¢ An ares of hydrothermal alteration containing more than the average

azount of diezeminsted pyrite is assccimted with the southera dior:ttﬁﬂ{armutnan
contact zone. However preliminary copper geochemical sempling shows low values
except over essterly-striking shearing or over the dlorite centact., This
southern contact zone is close to the Benspza/Karmutsen fault coatact mapped
by the Geolegicel Survey of Camade.

4e The interior of the &lorite is gmemlly freah, pyrite-free, and very /
unlikely to contein any mineralization.

Se Mognetomater surveys may chow the goneral arees of sharn mineralization
on the property, but the drilling to date sugzests that collsring holes solely
on the basis of magretic ercmalys is not the best woy to procesd.

e The limited grochemical suyvey carried cut by Nootka sugzests that this,
together with geologlic mapping of shearing, fmturin,_,. and altemtion zay be
bettar guides to mineralization.

Reascmmendations

The originsl conception of finding & large replecement dody of 1-24%
copper is somewhat dismmed by the failure to find sufficlently large or
continuous bodies of limentone or other rocks hospiteble to mineralizstion
close to the dlorite. However, the dalm puggestas that there are a numb I.? ::z'
poseibilities on the property that ghould be examined before rendering a final
decigion,.

1. Alteration 2nd pyritisation in both the country rocks and the diorite lo
genorally not sufficiently intense to suggest the existonce of a porphyry copper
depocite

2, Boewever, the existence of scattered, albeit uneconcmic, contuct metmsomatic
‘gulfide doposts in the prosently mepped contact area is a definitely favourable
indicaticn, Scma of these contact areas should be checked carelully, possibly

with geophysics end geochemistry.
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%, Future decisions snd hopes regarding this property should not be
predicated on the basls of finding one lavge, minesble ore body. 4 mumber

- of moderate sized, separate ore bodles moy be cconomically exploitable, azs
- 18 beingz dons successfully at the New Imperial Mino's Yuken Terrdtery

property. Hers the ore roserves, prior to production decision, teotalled
5.1 million tous with zu average grads of 1.1% copper in six separate ore
bodies spread over a strike length of 16 miles,

L, Althouzh presently known ereas of mineralis=stion seem to be too emsll
and dlscontisuous to be of interest, this wey not mecessarily be the case to
the east where the dlorite-country rock contact is ss yeot unmapped. This
eastern contact zons should be reconnoitered, and mapped, a job which would
involve mo more then & field days. If a suitable enstorm contact zone iam

found, with low relief and covered with scme overburden, this would provide -
a torget area for future gesshemicml and geophysical surveys. Such surveys

should include geochemistry (copper in eoil), magnetomoter and induced
polarization. Some consideration could also be givea to electromagnetic

toechnigues,
Respectfiully submitted,

;@d/ﬂ—/ 8/*? / 20

Lewrence Fo Boum, H.Sce
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