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H. HILL & L. STARCK & ASSOCIATES LTD. VANCOUVER, B.C.

October 13th, 1964,

The following report consolidates and
brings up to date cur reports of July
tith and 13th, 1963, on the Cowichan
Copper Sunro operation.

SENERAL

On December 6th, 1963, the north stops caved up to the
Jordan River causing the mine to be flooded, and on that date
mine operations ceased,

Rehabliitation work has been underway at the mine since
December 1963,

Subsequent to our reports of July 1963, 127,847 tons of
ore averaging 1.26% copper were milled. The mill feed grade was
below the ore reserve average due to excessive caving in the north

stope,

From July to Decewber 6th, 1963, 67,000 tons of new ore
was developed, grading 1.66% copper.

fo estimate is included In this report of the capital
enpenditures necessary to complete the rehabl]itation and bring
the mine back Into production st the rate of 35,000 tons per month,
nor of the capital expenditures necessary during the two year period
covered by the operating forecast included in this repert,

Since our reports of July 1963, the New York expert price of
copper has Incressed from 28.3¢ to 33¢ per pound. This has Increased
the nat smalter return value psr pound of copper in the mill heads,
af ter aihnlng for recovery, from 24.33¢ to 28.85¢, or an increase
of 4,52¢ per pound,
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profit forecast s besed o the ore reserve
mﬁmw tu m m HilY & L. Starck & Asscclates Led, veport
aof duly 11, 1563, which forms Part B of this repory, Operating
mu weed In this report are besed on previous performance
coupled with estinstes for o Future operstion,

Proven and indicsted ore reserves st Uctober 1968 are
aitineted at 1,658,000 vors grading 1,580 copper after allowing
for 5% dilution.

Buring the twe year pariod covered by this forecast
toanage ol iled, ot the rate of 35,000 sons per month, would
total 825,000 tons grading 1.80% copper.

Ors rejerves ofter the two yser period are sstimated st
$038,000 tons grading 1.30% copper providing no new ore Is develw
oped, Ore of this grade has 2 nat smalter return value of $7,55
por ton sfter allowing for the reduced Consolidated Mining &

Smslting Company®s royelity.

Sperating profit during the twe pericd, after allowing
for direct cosss and the mum Hining & Sweiting Company's
m%w. but before ntmt? for caplta! expenditures or Interest

an loans, would seunt to $3,
which gives @ ferecasst of operating profit Tor esch month for the
first six months, ond for esch querter for the remsining one ond
one bal? years,

Yo maintaln the costs used In the forscast will require
wanimum of fort by sil personnel, A close snelysis should be made
of the perforoensce of all supervisors with 8 view to obtelning
the grastest possible efficiency.

VANCOUVER, B.C.

91,300, Detells are shown oo Teble i,

The opereting costs sre based on the assuwption thet sdeguate

finences wiil be available so that nanagement cen meke the planned,
necessary cepital inprovements when regulred,

The Incresse in tons milied to 35,000 per month is based on
taprovemsnts In the crusbing plant to provide 1,500 toss per day
of alous §.5" ore to the rod wills,
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Estimated oi il heads are based

! tie forecast for ore

romoval shows In Table 2 end Maps 1, 2 and 3.
Wy 1t

‘4 3
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Grades shown sre based on the ove reserve report by H, Hill
& L. Sterck & Assosietes Ltd., duted Ju » 1983, ofter allowing
for dilution by 54 of seteriail assaying 0.1% copper.

The net smeiter return per pound of copper in the mill heads
wos caleulated s Follome:

Apsays: per metric ton (2204.6 1bs.) of comsentrate
Copper - 24,128% {(everage of concentrates produced to June 21, 1983)

Gold - 8,35 gm. per wstric ton
Stiver ~ 42,5 g, por mstric ton

Suotetions:
Coppar ~ £.6 K J eport ref inory quatation 33.0¢ b,
Gold = 1,5, Treasury net price quotation $34,9125 per ez,

Silver - Hendy & Harmen, I.Y. quotstion for forelign fine siiver
$1.2768 per ox, less discount 0,008 = 51,2728 per oz.

Copper -« 553.60 ks, $31.75 . 32,06 $170.16 U5,
Gold - .25 gus, or 0.137 oz,  .130 ea. §34.3125 4.5k U.S,
Si 'm * u.s “i oF 'c’? 0. 1.33 OX . s 'm l‘ﬁ !.‘!.
§176.26 u.5,
Frolght and troatment .
Canadian Tunds @ 7,754 §170.26
Houling and losding -
P $168.21 Can,
P e

Het smelter retura per ib. copper in concentrate -m- 30.37¢
et smelter return per b, copper in will hesds ) ’ ‘
using & mill resovery of 95§ w 95% of 30,37 = 28.85¢
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This item inciudes stope Mﬂfﬂn‘ developuent and diamond
dritling to cutiine the ore bodles, and anploratory dismond drilling.
For the kiver lone, the cost of alresdy completed development plus
an estimats of thet still] reguired to complete development of the
zone is ﬂ‘iﬂ“p:r ton. This Is the figure st whish deveicpmant has

() Hilling

The reduction of this flgure to §1.28 per ton from the §2,
per ton which aliling has cost te dats, 15 based oo the iwprovements
ia the crushing plant which wili provide 1500 tons per day of minus
578" ore to the rod, and on other improvemants in the will, ¥ found
necessary, to maiatala a monthly tomnage of 35,600,

LA RSN R

8

Buring the fiscal year ending fpril 30, 1963, the cost of
administration wes §0.72 per ton ollled for an of 19,000 tons
por sonth, The Tigure of $0.45 per ton, used in Table 1, is this st

ABYAMLTY
The current royalty errangement with Consolldated Mining &

Swaiting Company per ton of ore milied is based on the following
formula:

(.90 & grade x mport rofinary price + 30) convarted to Cansdian funds,
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hoyslty (Continued)

tt ends with the miiling of 500,000 tons of 1.04 ore. Remnining ore
Is subject to & royaliy per ton caleulated by the following forsmia:
:;zz‘u grade x export refinery price < 30) cowerted to Canadian

The change cscwrs in the 6th querter In Table i,

Copital mxpenditures on shaft installation, new crusher and
installstion, and miscellansous expenditures during the two year
period are estimeted at $250,000.
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River Zone 8,527 1.32 959,347 1.60 154,000 1,89 1,20,80 1,81

GCave Zong Bﬁﬂ,m 1023 SM.N 1.23
Center Zone 38,300 1.37 38,300 1.37
New Zone 600 1,20 . 34,600 1,20
Totai 8,527 .32 959,347 .00 557,600 .1 1,555,60% 1.65
o allowance for dilution bas besn sade In these flgures,
e
SESLOSY

The geology of the Sunro Mine ares is described In the 1950 Annwal
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Ssology {(Gontinued)

The ore bodies cscur In shear zones in the Metchosin wvolcanics
near & sili=like fIngrusion of gabbro, The Metchosin velcanics, whigh
are of Tertlery {focene) age, ore predominately basalt In the ulm
erss. The basalt Is a Floe p'.ln-!, dark gresnish-grey rock consisting
of piagiociens snd dark green horablende. HNesr the mineralized zonus
the piagioclase hes been largely altersd to hornbisade,

The gabbro is a coarss grained, dark greeaish-grey rock of
Targiary {011 gocuns) s with conspicuous plaglociase crystals., The
farr fan winers in the gabbro, near the minerailized tones, is
principally horablende with some auglite,

About one and 2 half miles to the nurth of the mine workings the
Leach River overthrust fault outcrops and separates the Tertiery rocks
of the wmine sres from the overthrust, pre-Tertiary, metamorphlic resks
to the north, The fault strikes sast and dips 45" to 75° to the aorth,
Hortimest trending shesr domes In the Metchosin voleanies, including
ciwu;a:hhhthmhﬁtnmw. mey be relsted to the Leach
Aivar Teult.

The sulphides In the ore zones are, !n order of abundance,
chaicopyrite, pyrrhotits, pyrite, and senll amcunts of ﬂiytdulu.
Very smail amounts of pentisndite hava been noted In the pyrrhotite.
The ore sulphides form o pattern of gash-like velniets snd lanticular
wasses in the horabiendized rock of the shear zones. A smell amount
of chalcopyrite oscurs a3 disseminated grains,

Tusive zones of mineralization have been recognized. The River,
Cave, Centar and New zones have received the most atteatlion, and
contaia the ore ressrves shown in this report,

The River zone, which Is gurrently being developod and mined,
is in basale, and strikes H 20° W with an olmost vertical dip, It lw
cheracterized by numerous, Steeply dippiang slips, which convergs at
the nortiwest and, and form an ore body up to 100 feet wide, To the
southeast the slips divargs with ore lenses along the stronger slips,
and persist for several hundred foet before the minsralizastion dies
out, Four ore hﬂﬂﬁ are W:m in this zeone:

(1) The "8 ore body, mm. includes the wide nortiwest end of
the zone ond has been developed butween elevations 4800 and 5550;

{2} The "C" gre body, which diverges to the southesst of "8, end
has been devaloped between elevations 5200 and 5550;
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Ss0logy (Cont fnued)

{3) The Lowsr "C" ore body, which lles 100 fest sast of the "B,
batwaen alevations 5000 and S400;

{4) The A" vre body, which diverges to the southwest from the
g, and lles between elevetions 5130 end 5350, Below elev~
etion 5130 this ore body merges with the "8%,

The fiver zone has bean doveloped to dute over @ length of
800 feet and 2 depth of 1150 fest.

The Cave zone has been Iy outlined by the Cove adit and
by limived dissond dritling, 1t lies GOD feet o the southwest of
the River zons between slevations 5080 snd 5550, strikes § 40* W, and
dips verticeily., It Is In hornblendized bosatt st the contact with o
body of gabbro,

The Center zone has been Indiceted betwnen slevations 5250 and
5625 by the Center adit, and two drill holes, it lies some 400 feet
wast of the River zone on the north slde of the Jordan River, Is In
basalt, strikes ¥ 15" W and dips steeply to the eset,

The Hew zone hes boen indicated seves driil holes over a
leagth of 300 feet butween clevations and 5550. It lies on the
north side of the Jorden River, 100 feet northeast of the Center zone,
and is in basalt, The strike Indicated is & 30° W and the dip is
steap to the asorthesst,

ERVES ~ Table )

dismond drill bole intersections, In the River zone there are ¢
holes drilisd on spproxinetely 50 foot spacing from levels about
feet apart, Where they exist, channel semples and up and down holes
lnt‘:::n:lm the ore body between levals heve alse been used in the
calculations,

In the Cove, (eonter and How zonwes the lndiceted reserves are
based on more widely spaced holas, end on channel somples taken in
the Cave and Center adlits,

Assays used ond calculastions are shovs on Haps | to 20 isslusive:
Hop | i an joden plan showing the location of the ore blecks in plan,

Heps 20, 22 amd 23 are longitudine) sections showling the lccation of
the ore blecks in elevetion.

The ore reserve celculstions are hased, for the must mi:
100
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VANCOUVER, B.C.

‘B South: tonnage shown is for the part of
the block al *'mmmﬂwwmmm The grade
for the brokes ore 16 that caloulated for the wwined portion of the
bloi,

The proven ore in plage for this block ties between the 5300
mmws Mah Caleulotlons are shown on Hops 5, 6, 7 and 17,
and are based on dismond drill holes on the 5515, S405 ew 5300 levels,

B South » 3 End: This Is & nerrow high grede body
batwean ooy $ 5590 and 53308, marking the south end of th'm'm
body . quMMMMwmﬁiﬁm 8.

5 Service Pllisr: This blosk contalns the main service valse
e , kings, and Voo betwsen the § derth and § South
ttm, uﬁ m elevations 8561 and 5215, Caloulations are shown
on Haps 5, 6, 7,8 and 17, and ore based on drill holes on the 5515,
BhOG, 5300 sed 3215 im?l@

i 5511 Plilars This block lies betwsen the 5215 scram level
haulage Tovel, and below the B Horth Stope asd B Service
F"Hlﬂﬁi‘wﬁl Cal Mu%mmMmmﬁ, 10 and Mo, ond are
bosed on drill holes ww channel sawples on the 5130 wd mls favels,
wnd dewns holes just below the 5130 level,

5008 Bales S130: This ore 1ies below the swin haulage leval,

1 be col by the Bheft now neariog swmelatien, Calculations
aﬂ&Mﬂwmﬂtﬂﬁ incluslve and 16, snd are based on fist holes
on the 5130, 5022, 4504 and G800 levels,

£ = Above S2i This ore lies betwess The 3215 end 5340 Mﬁ
and i3 on the coepsratively nerrow southesst spilt of the B ore
mmmmﬁammwmm shove the 5770 leval, oa flat he
on the 5770, 5570, 5605, 5315, 5405, 5300 and 5215 levels, d o
holes betwesn the 5500 and 5603 Tevels, the 5405 end $515 tevals, and
the 5300 and 5405 levels, end on channel les on the 5670 level,
taloulations sre shown on Maps 2 to 7 Inclusive, snd Maps 15 ond 16,

G bower: This m W Hies to the eust of the B ore budy, and

tware dippl vfthimhmmﬂwuﬂm
nﬁimmlm are bosed on down holes between the 5300
mmmwwsm lovels ond bulow the 5130
; n fiat holes on the 5305 and 5130 Tevels, The southeast
of this ore body pesses puagh the mill excevation.  Celeulations
shosn on Heps 7 to 10 inclusive sl on 13,

o
Qri.

E
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; This is & southwes: split from the B ore body,
diw,lq ® it above the 5022 level, and carries through to the
5350 leval. A zone of low grede meterial and three high grade

stringsrs occupy the position of the A 5 and 55
lovals respectively. Calculations

: G ¥ : 1t boles on the 5130

foval, Th s sons indlcation from dridling below this level that

it exists thore also and cccupies o shear mahut:: right angles
3

the surfoce and the 51350 adli by chonne! sonplas In the Cave
wd Center adits, Calculetions sre shown on Haps 19 and 20,

HLA/mr



COVIGRAN COFPER 00. 1D, (HoP~Ls)

BROKEN ORE PROVEN ORE BROKEN & PROVEN INDICATED ORE TOTAL
BLOCK Tons % Cu T™XH Tons %Cu TX®% Toms SCu TX% Tons . Tons HCa TXE Cu
B North i ' '
B South 4e200 102 428k b1,000 1,26 51,660 45,200 1.2h 55,944 ' ' 45,200 1.24 55,9%%
B South End 1,528 « 2,69 teno 15,360  2.87 37,9359 16,888 2,48 k2,049 16,888 2,48 42,049
B Service Pillar 7 208,800 162 176,256 108,800 ‘1,62 176,256 108,800 1.62 176,256
B 5111 Pillar T7300 2.2 83,552 37,300 2.2b 83,552 37,300 2.24% 83,552
B Lower b 303,500 232 63,420 303,500 2.12 43,520 35,100 2,00 70,200 338,6@0'261:17"“'?13.626
A " 105,700 1.3 138,467 105,700 1.31 138,467 ‘ 105,700 131 138,467
C Upper 2,799 1.03 2883 291,087 1,68 4894026 293,886 < 1.68 491,909 203,886 1.68 491,909
C Lower ; 56.6061 v 1.85 104,710 sé,sbo 1,85 104,710 b -56.60{) 1.85 10#,,716
Cross - | , | 55,500' 2,08 117,520 '5'6',500- 2,08 117,520
C South | ; Gzﬂﬁt;b 1066 103,584 62,400 1,66 103,584
Total River 8,527 - 1.32 11277 959,347 1,80 1,725,030 967,874 1.79 1,736,307 154,000 1,89 208,%04 1121,874 1.8 2027 6131
Cave z . 310,900 1023 419,307 340,900 1.23 419,307
Centre | e 38,300 137 524470 38,300 1,37 52,471
Haw 3 _— A 44600 1,20 61_2@3_9 544600 1,20 65,520
Total 11277 1,725,630 S 4,736,307 828,602 2,564,909
Total 84527  1.32 9594347  1.80 967,874 1.79 587,800 1.41 1,555,674 1.65

HOTES: 1o The above ore reserves estimate is based on our detail estimate of ore reserves at July 1, 1963 with deductions made
for tenmnage milled from July until December, 1963 and additions made by new ore developsde

2. No 2llowance made for dilutlon. B, HILL & L, STARCK & ASSOCIATES LTD.
OCTORER 7, 1964
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OPERAPING FORECAST FOR THE TWO YEAR PERIOD FROM RE-COMMENCEMENT OF PRODUCTION
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COWICHAN COPFER CO. LIDo (NeP.Ls)

1+25

Per Ton

$41.02

$385,700

LodS

Por Vionth Per Ton Per H_-mt& %
3194.39 5563@ 655

§1.20
100
Leal

0.45

5,.99

?ﬁBﬁ |
2,08

el

LTI

Per Ton Per Honkh
$11e25 $393,750

8130
4,000
Lot

Beh5

Per Ton Fer, Y
§11002 §385,700 %5

4 oGO0

_______
g
Ll N

FlokS
1,03
.28

0ot

Per Ton

o0

SFSATRAED,

6o 6%

2604

o602

Por Period Per Tom Per Period
310I85 MQI%EE%

39 131 ngﬂﬂ ‘050

1elts
103
1,28

%

486,150 %

w 105,000 825,000
% 1mﬁ ?gl 1&66 ' 1.80

Per Ton Per Period Per Ton Per Period Pey Ton Per Period Per Ton Per Period
$10:16 §1 +066 930(3 $310.04 $1,096,200 #10.33 $1,004,650 $9:58  $1,005,900

1o45
1603
1.28
Osi3

1#"‘5 1ﬂ’+5 1ﬂ|+5
103 1.03 1,03
1..;‘{.:3 1.53 1,§8
UstD 0945 Da
l".&l 1&:31 hn.?l 'm%}ael
5#95 6@23 6'12 | 5“_37
2207 3239, 5,59 b, 88 512,400

89905 o000

NOTE: The above forecast is based on the followings

de Sultable fmprovement in the crushing plant to guarvanitee 1,500 tons
per day of minus 5/0Y ore to the Rod Mills to maintain minimum of
35,000 tons/month.

2s Close supervision of all opsrations.
H, HILL & L. STARCK & ASSCCIATES ITD, OCTORER 7 1964



