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AJSh Baillie, Esq., President, -
iGranby Consolidated Mining, Smelting,
o S & Power Co., Ltd., .
N - ) W. Hastings Street,
R B Vanoouver, B, C.

n.Deer Sir"

With a view to obtaining euch familiarity with R
- the mine and understanding-of the geological setting, as
.~ -are possible in a limited time we should like.to have
‘' two of :our engineers spend ten ‘days or so.at your Com-
SN pany'e'ﬂopper Mountain" Mine in the ‘near future. f

. At a: later time we may be’ able to have a: party ,
.rexamine prdepects in the same area, and in that oase the
' hpreliminary work now proposed would constitute a -start-

“ing point for a project which would probably result in

. the publication of a bulletin. At present no publica-

- tlon is proposed.  However, the ‘information gained R

would be useful to the Department, both in regard to ‘the AR
‘j"Co€per Mountain" Mine and the etudy of the mineral de- .
i;pos ts. _ . , e e R

: It will be very. much appreoiated ir you will
~ arrange that our engineers can be accomodated at the
mine and receive such help as practioable, in being: R
- guided about the workings, and supplied with information
- and with copies of plans or other drawings. We should
- be very glad to meet the- expeneea for euoh acoomodation
- and for plana, eto.,» ,Af _ :

: I hope that thie requeat will reoeive your '
favourable consideretion. Thanking you, I am, .

N

',‘ Yours very truly, ;."

, "' Ghief Mining Engineer.
_HS/RP
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February 4, 1944,

g W. I. Nelson Esq. o S

, -General-Superinten&ant PR . T
Granby Cons, M,;S,&1dP, Co,, Ltd.. .
’Copper Mbuntain, Be Gy

i

;~Dear Lr. nelson: ' ~7.'l'ff - /.’

L o In accordance with telephone conversa~ .
C tion with Lrn Baillle this morning, I would advise -

‘you that M.S., Hedley and S,S Hollend; of our staff, .
will arrive in Princeton by Kettle Valley East Boun&

-~ on. morning of Wednesday, February ch.

R ... They will proceed to 00pner mOuntain b
: bus for the purpose outlined in my letter to Mr. Baillie.

}‘» After the proposed closing of your staff house: they will -

‘have' to make whatever arrangements that can be made for
,accamodation. ‘ .

| ' : I ‘am much’ obliged to. hr. Baillie rm P
.tclephoning this morning., Thanking you, I am, S

- Yours very truly,

- Cﬁief Mining'nnginéer;‘

HS/RP
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A' Si Baillie' ESQO’ .} Lo

Wanager, o

Granby COnsolidated mining, I

Smelting, & Power Co.; Ltd., IR ‘ R

' Copper Mountain, Be Co o IR

Dear Mr. Baune"f‘- P | o
.\_ SERU ¢

‘*7*1 am forwarding two ‘copies of Dre

Holland's and my brief report on Copper hountain, one o i

of which you might like for your files.

' : Since we were at&the mine I find
that the material of .the report might'be used,for pur-
-poses other than strictly Departmental record,\suoh as
- the possibility of joint planning with the. Dominion .
Government, but publication is not .considered, I shall«
‘be glad if you ‘care to make any reservations concerning
‘any of the statements 1n this report and check: it for
acouracy, returning oOur ‘copy here, with your comments.
‘We told you at the time that the information was: wanted
for Departmental .use only, and of course, inter-vovern-
ental use is eesentially the same thing. ‘1"-‘ ' -

‘Dr. Holland joins me in, th&nking you ,

for the courtesiee shown us on owr recent visit. -

Yburs Very truly,

1 o . . . . ,

Mining Lngineer.”/77

ok
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The main value of such work would be %6 the Copper Mountain ’_

mine, Tor the success of future ore exploratvion largely depends on
it, but valuable information should result that might be of direcw

benefit to the development of the Voigt camp deposits.

Mining Methods:

o , Mining started in early years of operation with spiral stopes
in large ore-bodies and shrinkage stopes in small ore-bodies, as

well as glory holes. The spiral stopes were modified to suit
conditions and during the last two or three years a system of "long
slope" mining was employed. This consisted of systematically removing

- 20 per cent of the ground in an ore-body by a number ot 50-degree raisés,
. closely drilling the intervening ribs with percussion drills and
blasting a whole block at one time. ' S

The large blasts wnich have broken as much as 500;060
tohs_at once, resulted in more dilution than was anticipated. How-~
ever, the félling oft in grade during the past three years has been
-ﬁartly.attributable to dilution and pafuly to the loﬁérvten;r of the
ore blocks.mined._ The Compdnyfsideveldpmeﬁt ﬁolicy establisned'in
1957—38 was determined after giving rull consideration ﬁo the two
important'fgctors of (1) maXimumurecovery of.ore, and (2)‘mining by
the most economical methods. This policy neceésitated’tne}removal
ot -the ore in proper sequéncé to insure maximum ore recovefy_régara-
\less of the fact tnat;certain blocks involved wére of lowerAtenor.
Some dilution, particulérly from the mine'dykes.and weak walls, is
,inevitablevregafdless of -the type of mining but theviarge blasts did
'produce bquldersvwhich further tended to increase the dilution due to -

cﬁannels betweén bouldéfs permitting the seeping tnfougn Qf finer low
grade:material.which by-passed the ofeo |

,Thg'mining‘of iafge’ore-bodiés close to the surface has re-

sulted in.much‘subsidence. There'is'one caVedvarea aboug 800 bgl},odov
feet, largely in the area of former glory holes, and this will increéset

somewhat as mining continues. In most sections the caving is on a {0~
degree slope down to the workings below, but in some instances it is as

low as 50 degrees.

: : Recently an entirely new method of stoping has been evolved.
It is in course of trial at present but there is no apparent reason why
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COPper'MouhtainfMian ) }<  . MureH J/Q%”l:'HA‘ '
' ﬁéferendeSL

V. ; Dolmage - Geology of 00pper Mountain - Geol. Survey can. ¢
o . Mem. 171, 1934 ° AR
. Origin of Copper Mountain Ores’ - Bull. C .I.M.M. June \
: 1929, P. 788 B

L) HElledaon=and. |
. ng. Buckle - Mining Methods at Copper*Mcuntain - Trans C. I.M.M. XLIV

R._S. Douglas - Mining Methods at COpper Mbuntain - Bull. .I.M.M. Nov.'
S 1945.-_- )

%" : , v: ?hehrollowing éumméry acéount of 00ppe: Mbuntain mine is
| the report on a séven<day visiﬁ ta the mine from‘FeBruary 9 to Februanj"
15, 1944 by’M. S. Hedley and 'S. S. Holland aoting under instructions |
to gain a familiarity with the mine and an understanding of the 55,
geological setting. ‘ '

i Prints of the following maps were obtained from the oompany
'”and are- attached' : : ‘ .7 v ' IR
" Claim map ‘ | L
Contoured surface map.
'Maps of Levels Noa. 1 to 8 on a scale of 1" = 100'
Two Longitudinal sections through tha contact ore zone.;
Two’fians‘snowing léyouﬁ and:loading data for a Diambnd,_
' Dfill Biast.‘ | |




Introduetion: o
i ‘The Copper Mountain mine is” on the aummit and western slope
of Gopper Mbuntain. 12 miles aouth or Prinoebon.ﬁ It ia-developed for
a 1ength of 6, 000 feet, a width as great as 1,000 feet and a depth of]'
1, 400 feot. Mine-run ore is orushed at the . portal of No. 6, the main
haulage adit 1evel and is hauled by railroad to the mill at Allenby,
8 miles disbant. All ore: mined above No. 6 level is transferred down;
to it by a evstem of raises and ore mined from.the lower levela, Nos.
7 and 8, ia hoisted in a vertical shaft. 4 | .
. After many years of surface exploration and some underground
development, during whioh time a mill was built, the property was ,'
»’,aoquired by the Granby COnsolidated Mining Smelting & Power Company
Limited in 1926. The.mill was modified and inoreaeed to a oapaoity of
labout 2'500 tona daily, and the company operated oontinuouely until
1930 when the prioe of copper fell below a profitable level. o N
Operations were resumed in 1937 when the company further 6X-
. panded the: mill to an ultimate oapaoity of about 4, 500 tone per day,
'and supplied their own power in a steam generating plant ueing fuel from
their own ooal mine.: All, 6onoentrates were shipped under oontraot to ’
7 Japan,untilldot h949§1nc7@hioh time the conoentratee have been shipped |
._to the Tacoma Smelter. }:* [
e In- 1942 the ooncenbrates were sold through wartime Metals
' Corporation at a bonus prioe and this contract was maintained until
Deoember, 1943, when the contract was cancelled. .”“A ‘ |
The mine- ia a low grade one, operating on. about 1.4 per cent
copper for a number of yeare, but .the grade fell far balow that figure
during the past three years. Gold and eilver values are 1ow. Reservee
have been maintained to about ten year'e eupply’during the last seven
| yeare, but 1ittle exploratory work was done in 1943, The nnderground

crew has fallen off with the manpower shortage from‘aboutv460~to 120 men. -
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'The following geologioai summary pre eupposes a prior read- o
ing of Dolmege's "Geology of COpper Mountain" Memoir 171 of the
Geologlcal Survey of Canada. '

'The surface geology, in spite of widespread overburden,
was acourately’mapped by Dolmage from outcrops and from many old pros-
pect trenohes in the vicinity of the mineralized area that were open
for inspection at the time of his work. _ ’

The Copper Mountain ore-bodiee are in belt of voloanic rocks

lying along the northeast contact of a differentiated gabbro stock. A

(Yoigh

second stock lies several thousand feet' to the northeast. In the belt

of volcanics between the Copper Mountain and Volgt stocks are a series

-,of intrusive bodlies mapped by Dolmage as the Lost Horse diorite. A
. swarm of ramifying, postrmineral felsite porphyry and granophyre dykes

~ecut the Copper Mountain stock, volcanics, and ore-bodies in the

neighborhood of the Copper Mountain mine. Pegmatite stringers and
dykes cut the margin of the gabbro and the adjacent volecanics.
~ The volcanic rocks as seen in the Copper Mountain workinge

consist of fine grained dark tuffe, some of which show bedding in a few

 places, as well as volcanlic rocks of other .types. A band of coarse

voleanic breccia is exposed in crosscuts on 6 level and also on 8

1evela Dark grey equigranular or porphyritic rocks in. the voleanics may
poseibly bevdykes orteills of pre-minenal age. The general strike of
the voleanic rooks}is northweet, parallel'to the northeast contact of
the Copper Mountain etoek,-and observed dips are to nhe southwest,

towards the gabbro contact, Although the voleanio rocks are con-

.siderably altered and have few easily recognizable feeturea it might be

possible by detailed mine mapping to work out folded etruotures within
them. That the voleanies are drag-folded is indioated by the surface
pattern of some bede mapped by Dolmage, but not published 1n his Memoir )

71.



The Copper Mountain stock is well desoribed by Dolmage. ‘Its.
northeastern oontact is important beoause of the ore-bodies lying along -
_it._ The marginal phase}of,the stock isia massiye‘dark;grey equigranular.
rook containing blotite and desoribed”by‘Dolnage:as a sYeno;gabhro."For
several hundred feet from the volcanlec contact the gabbro is foliated
'parallel to the contact. For four or five thousand feet in the vicinity
of the mine workings the northeastern gabbro oontaot is almost straight,

_'A‘with only minor irregularities and a slight oonvexity to the northeast,

_ while at. depth the contact is almost vertioal within the range of the
. mine workings, about l 400 feet. , _ \,

. The Voigt stook lies a mile to the northeast of the Copper f
Mbuntain stock. It,is too far away to appear in”any of the,mine work-~
ings or diamond drill cores. | |
. Dolmage maps large and small areas of Lost Horse intrusives

lying to the north of the mine workings, northward from. the Prinoess:
May ore-bodies. However, in orossouts to the east on 6 level, 500 feet
-and more from the, gabbro oontact,.there are exposures of altered volcaniec
rocks whose alteration is attributed to Lost Horse intrusives.' This
partioular area of voloanio rook is important because of the outlying‘
ore—bodies within it. There is however no exposure of aotual |

Lost. Horse intrusive rock seen in the mine workings and geologioal
information is notably defioient as to the position and oontaot of the
Lost Horse intrusive, I% is not known whether it exists either as a
continuous intrusive .body or as a series of isolated intrusions to the |

- northeast and east of the gabbro stock. ‘The Lost Horsa intrusives

appear important, for most outlying ore-bodies lie in its alteration

. zone, yet nowhere is the aotual intrusive enoountered underground.
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- Pegmatite forms the core of the copper Mbuntain stooka "In..
addition narrOW'pegmatite stringers and dykes out the gabbro maréin of~-'
the stock as well as the adjaoent voloanios.‘ The pegmatite dykes in the
voloanios are intruded along fracturea parallel to the ore-fraotures.,
The pegmatite stringers and dykes may oontain some'bornite, may be
aocompanied by a narrow selvedge of biotite alteration in the 1nvaded
‘voloanies, or by a bleaoh alteration of both gabbro and volcanics.
Formerly it was thought at the mine. that the pegmatites brought in
ethe ore, but this view has been abandoned 1argely because there 1s no
spatial relationship between the oocurrence of ore and the abundanoe
‘of pegmatites. o . _ - | o | |
: ;  The Mine dykes are light coloured felsite porphyry and
granophyre dykes which cut the gabbro, volcanios and ore—bodies. They
are unmineralized and sh&tter readily 80 that in the mining operation
.they add a considerable amount of dilution. | |

.1;Rock Alteration: _ _ _ _
Throughout the mine workings the rooks are altered in

verﬁiugidegrees and in a variety of_ways, ‘The most pronounced .
'alteration gseen uuderground 1s .a blotitization of the voleanic rocks

- ‘marginal to the gabbro stock. This alteration is a oontaot"

. metamorphic effect related to the gabbro 1ntruoion, but it appears to

| be variable, as though original differences‘in_rock‘oomposition might -
. haveAinfluenoed”ita intensity. The-biotito alteration zone extends

| r:for 400 feet or more eastward from the gabbro oohtacta It is not

known whether biotitization of voloénioa in the eastern zone of Lost

- Horse alteration is related to the gabbro or notal

The other pronounced alteration of the voloanic rocka is in

the vicinity of the outlying ore-bodies; it lies several hundred‘:eet
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Aeast~ofIthe~gahhro;contact‘but approaches Fhe'gaberJiéﬁthﬁfz¢n?U°f the
PrincesevMayaore-hodies.1'Itvis‘charaoterized by theffermation!of‘a
dense chert—like rook with a pale olive green. oest. presumably from,thei
development or small augite grains, It ie»aocompanied,in placea by av“”
blotchy development of pinkish coloured feldspar, and by a- coareening
- ‘of the rook texture. This alteration is more intense to the east, away
from the gabbro, hence it is presumably related to the Lost Horse
Vintrueives even though none of those. rocks are seen underground. The A
distribution of the Lost Horse alteration zone is not shown on the mine
_geological plans. _ .
The pegmatite stringera are accompanied by a bleaching of

-'either the gabbro or voloanice, presumably from the introduction into
| lthem of feldspar. There appears to be no difference between the bleach—
"hing aocompanying pegmatite, and that accompanying ore deposition, many
ore fractures in the contact zone are bounded by a bleached zone.}
;YOccasional hairline cracke of epidote are ‘Seen in the gabbro. ‘ o
| | h The two rock alterations, biotitization and Lost Horse type,
are particularly prominent. To. what extent their development is '
influenced by original rock compositions or fracturing is not known.
~ The biotitization preceded ‘the deposition of ore but it is not known'
whether the Lost Horse‘alteration'preceded‘or acoompanied‘the ora.
*. 0f the two,. however, the Lost Horse appears the more important beoause z"

: of its relation to the outlying ore-bodies.

' Ore-bodies and mineralization" -
‘ , The Copper Mountain ore-bodies are in zones of intense B
,rock alteration and in a zone where the Mine dykes are most abundant.

-Of the numeroue ore-bodies of the Copper Mountain ‘mine the most
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important during early etages of development were those which are
. in biotitized volcanioe along the' northeastern contact of the gabbro
stock. They extend along the etock for about 3,000 feet, outcrop at
Athe“eurface‘at‘two-rointe‘and'botton apprdximately‘aﬁfﬂ“level,'having.‘

a vertical'range of about 1 400 feet. The verious othernore-bodies
referred to as outlying ore-bodiee are. in the altered voloanic rooke

to the east of the COntaot ore-bodiee. The Princess May" ore-bodiee,

- although close to the gabbro contaot, lie a thousand feet or. 80" north~,
“,_weet of the Contact ore-body and differ'materially from it- actually
they are more 11ke the outlying ore-bodiee in mineralization and rock.
f?”alteration. There- are no Mine dykes . in the barren zone between the

north end of the contact ore-bodies ‘and the Prinoess May. |

The mineralization of the Gontact and outlying ore-bodies

differ 1n that the contact is predominantly bornite with emall amounts
'of chalcopyrite while the outlying ore-bodies>are largely chalcopyrite ‘
‘with'a small amount of bornite and some pyrite. It ie‘remarkable to. note
H: that ‘there is no quartz as veinlets or gangue in any part of the mine }
o workinge.' '
| - The ore mineralization.ielconfrolled by the ore-fractures’
~ which strike more‘orleee'at‘right anglee_to:the:gabbro contagt and
(dip northWeet from 65 to 80'degreee. No’individual'fraoture extende&
for any great dietance, but both the margin of the gabbro and the adp ‘
’joining volcanice are fraotured* there 1s no ore in the gabbro. The |
ore minerals are deposited as thin filme along the ore-fractures and

’ 1n high grade contact,ore there 1e\coneiderable dieeeminated bornite
, between the'fractures.‘ The dieeeminated bornite appears;to”beiinjf.v
.biotitized volcanice but not 1n the bleached rock which bounds some ore-

fractures and some pegmatites. Although the dominant direction of ore- .

)

7
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fracturing ie northeaet there is a very. muoh weaker conjugate direotion
almost east and west whioh ie mineralized as well. "

In the mine the ore-bodies in general have. essay boundaries
exoept against the sharply defined poet—mineral Mine dykes and in
) general against the gabbro. The ‘tenor of the ore depends on the
closeness of the epaoing of the mineralizea ore-fraoturee and,in the

alse
Gontact; ore~bodies,hon the amount of disseminated copper minerals

- 'between them. The outlying oreubodiee have a ragged, fringed outline

"'because of the control exereieed by the ore-fraotures. On the mine

| plans the outline is an arbitrary boundary that only in a very general ‘
'rway shows the shape of the ore-body. Aetually both ore-fraoturee ‘and
' ore mineralization extend beyond the limits of the mapped ore-bodiee,auuk\
‘Even within the ‘ore-bodies there are fairly oontinuous bande of poor-
ly mineralized or barren voloanios that must be mined with the ore.
Longitudinal oross seotions through the outlying ore-bodiee
'show them dipping eteeply to the northwest, refleoting the dip of
'the ore-freeturee.v Traneveree cross eections through them indioate a
’ general tendenoy for them oo plunge steeply to the southweet towards

) the gabbro oontaot, but they do not quite reaoh it. / .
) Preotioelly all of tne ore~bodies are bottomed rairly sharp-

ly between 6 and 8 levele. This bottomming of the ore ebove the 8
level oonstitutes a mejor geologioal problem, the proper interpretation.
:‘of whioh hae an important bearing on future exploration.

. The dominant bornite mineralization of the Contaot ore-body
in the biotitized voloanios along the gebbre oontaot stands out in
‘sharp contraet to the- chalcopyrite mineralization of the outlying ore-
bodies in the Lost Horse type of alteration. The signifioanoe of thiS'
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'diffarence is not known but—it 15 suggeative of different origins
,far the two types of mineralization. At the present atage there is i
nothing to prove that ﬁhe.ore oame from either the gabbro stoolk

- or the Lost~Horaé 1ntrq§ives. But some axplanation of the
.mineralogioél differahoé is necessary. Sshould mbre<1mportanoé be
attributed.to'thé Lost HorBeAinéruaivee‘than’toiths gaﬁbro then a

considerably greater area ia_availabie for further exblbratioq._ :

Structures ,
| The reglonal trend of the voloanic rooks ié‘nof¥hﬁéet-
and the dibs are generally to the southwest. However during the
- oourse of his surfaoe-mapping Dolmaga mapped the outorop of a
Aooarse-grained non-fragmental. bved whose ziv-zag pattern strongly
suggests that ‘there are plunging drag—fblds within the volcanic
~belt. Bedding observed in the mine ‘dips towards the gabbro gon-
taot and the poeitiqn of a doarse volcaniq breccia on 8 and 6 levels
‘indicates that all the ore-bodies developed so far iie'in'a wedge
_of voloanic rocks bounded on the west by the more or less vertical
gabbro contact and on the east by the éoutuwesberly-dipping coarse
brecoia bed. . AR \ | |

Four generally eaat-weat faults out the rocks ana ore-
bodiés, They may be aooompanied,by a wide shgtterad zone'but do.
' not have a displacement of more then 25 feet, Throughout the
mine there are‘numercuﬁxother'slips and fractures having little .
' or no displacement buﬁ'some4of which are oodupiea'by caloclite B
stringers. The ost-ore Mine dykes ocoupy an extensive fracture
pattern whose slgnificance 18 not definitely known. _

The ore-:racturas are discontinuous oracks ocourring in

‘swarms and havingfa ngrtheastlstfike‘and a‘steép northwesat dip.
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'Dolmage stresses the faot that the biotitized voloenice are’ foliated a
'parellel to the gabbro contact and that the ore-fraotures are at |
right angles to’ the foliation. In conversation he suggested that the‘ri'
ore-fraoturee are oomplementary tension openings at right angles to

the direotion of elongation. waever 6 1eve1 southeast a pegmatite N
‘stringer was seen ocoupying an ore-fraoture but heving subsidiary ,
branches at an angle suggesting teneional openings at an angle to a
shear direction. Mbreover examination of many ore epeoimene reveals
that beside the predominant ore-freoturing aireotion there is a sub-
sidiary mineralized fracture direction whose pattern refleots the eeme

gset of conditions. There is a suggestion therefore that the ore-fracturee

L are shear plane directions that have subor&inate tension fractures =

associated withbthem; This is no more than a'suggeetion but it is'HA
_believed that avthorough structural anaiyeis could.prove the'nature of
;the fracture pattern and might be of value in exploration.

' The importance of the ore-fracturee is apparent but the
distribution of the fracturing and the relationship to possible folded.
structures in the volcanics, or-to different‘rock types or zonee or_
rock alteration, ie not known. The whole course of future ore |
.exploretion hinges on the correct interpretation of these relations
“and the projection of tbe’correot hypothesis into hitherto unexploreo
~areas. | | - R

- The bottomming of the:ore-bodies above'8 level evidently is
due to the 1aok of ore-fraoturee at that depth, probebly because of the
‘appearance of a rook type that did not fracture suitablya The appear-
ance of coarse breccia oloee to the gabbro contact suggests a wedging
. against the gabbro. The rocks on 8 1evel appear different fromhthose
above; they are softer and are strongly sheared parellel to the gabbro

contact. This shearing does not appear on § level and is difficult to

expiain,
/@



Hypothetioal COneiderations*

o Formerly 1t wae ooneidered et the mine thet the pegmetitee

‘ were the feeders of the mineralization. Thie ‘{dea has been abandoned
| sinoe 1eter development work hes shown no spatial relationship between
the number of pegmatites end the ooourrenoe of ore-bodies.

The mineralogioal differenoes between the COntaet and out-
1y1ng ore-bodiee euggeet that the two mineralizations are from separate
sources. ~ The present emphasis is to plaoe more importenoe on the Loet
Horse 1ntrueives.~ Thie is partioularly signifieant nOW'thet most of
the Gontact ore-body 1s mined and muoh of the developed ore reserve ia
1n the outlying ore-bodies apparently releted to the Lost Horse intrueive.
However the actual source or souroes of the mineralizing solutions ig of
1ess importanoe than the knowledge of the feotors that have resulted
1n tne distribution of the ore-fraeturee. An importent point 1s to
determine whether the Lost Horse type of elteration oonditioned the
volcanie rooks so that they eubsequently were brittle enough to fraoture»'
' or whether the rock alteration eeoompanied the mineralization elong pre-
exieting ore-fraotures. IR R R
B | | The explanetion of the epatial distribution of the ore-
“freotures ie exoeedingly 1mportent. It would require extremely ,
‘detailed geologioal mapping of the mine workings, the oareful plotting
of minute differences between verioue types of volcanic rooks, the '
plotting of 1ntensities of rock alteretion of the various kinde, and
“the plotting of the density of ore-freotures and whether they are
mineralized or not. This together with further informstion regerding '
the size, position and conteots of Lost Horse intrusives to the east _
}of the mine workinge are neoeseary'to explain.the dietribution of the

re—bodies. At preeent it is possible to say that the ore-bodies are

,;/



.~known only 1n a wedge of volcanio rooks bounded on the west by the ™
gabbro contact’and on the east by a coarse voloanio brecoia.”"

e cannon, the mine geologist, suggests that ‘the 32, 34 and 37
ore-bodies on 6 level lie in an embayment in the Lost Horse alteration
zone, TKoreover the Prinoese May‘ore-bodies, whioh lie in ‘a zone of Lost °
Horse alteration ﬁgbclose to. the gabbro oontact only beoause the Lost -
'.Horse intrusive is nearby. There seems no doubt but that there is ore
genetically
assooiated with the Lost Hbrse alteration zone. The real deficienoy
1s tne lack of knowledge regarding its posltion and extent.

Although the Mine dykes are younger than the ore it is
..signifioan+ that the greatest number of them is 1n the zone of ore-
: bo@ieo,' Dolmage maps none either north or south. of the mine but to the
northeast at Voigt's Camp there is a second swarm of»them¢ The
implioation of thie may be that the Mine- dykes oocupy a fracture zone |
that primarily eerved as a onannel way for the introduotion of

mineralizing solutions into the fraotured voloanio rocks.\

e;Geological Problems: |
' The most important geologioal problem at Copper Mountain has

" “to dc with the localization of the ore-bodies.. It 13 true that they

E are primarily controlled b&'ore-fnectures-but further information is
“‘required‘inAordef to explein the distribuﬁionvofothe ore-fracnure
'eyetem.’ Subordinately‘a study of the rock alteration is.required~
mainly for the information that might be applicable to the fundamental
queetion and to assess if poseible the relative importanoe of the

'gabbro stock and Lost Horse intrusives.

The ore-control appears to be largely a etruotural problem
whose explanation can only be obtained from a most detailed examination -

of the mine workings in conjunotion with a surfaoe study in speoial

. seotionee o . n’Aﬁ“;‘V?“‘ S : : o



' The main value of" such work would be to the copper Mountein
mine, for the success of future ore exploration largely depends on
it, but valuable information should result that might be of direot
benefit to the development of the Voigt camp deposits.

ﬁining Methods.

Mining started in early years of operation with spiral stopes
in large ore-bodies and shrinkage stopes in small ore-bodies, as
well a8 glory holes. The spiral stopes were modified to suit
conditions and during the last two or three years a system of "long
slope™ mining was employed. This consisted of systematically removing.

20 per cent of the ground in an ore-body by a number of 50-degree. raises,

closely drilling the intervening ribs with percussion drills and’
blasting a whole block at one time.

. The large ‘blasts which. have broken as much as 500 000
tons at once, resulted-in more dilution than was anticipated. How;
ever, the falling off in grade during the past three years has been

partly attributable to dilution and partly to the lower tenor of the

ore blocks mined. The Company's development policy established in
1937-38 was'determinedsafter giving full consideration to the two

‘important factors'o; (1) maximum recovery of ore, and. (2) mining by

the most economical methods. This policy necessitated'the removal

of the ore in properrseqnence to insure maximum ore recovery regard-.

" less of the fact that certain«blocks'involved were Offlower tenor.

Some dilution, particularly from the mine dykes and weak walls, is
inevitable regardless of the type of mining but the large blasts did
produce boulders which further tended to inorease the dilution due to
channels between boulders permitting the seeping through of finer low :

grade material which by-passed the ore.

'The mining of large ore-bodies close to the surface has Te-

L : o "!‘
sulted An much subsidence.c There is one caved area ebout 800 by 3 000

feet, largely in the area of former glory holes, and. this will increase

somewhat as mining continues. In most sections the caving is on a 70-

degree slope down to the workings below, but in some instances it is as

low as. 50 degrees.'

Recently an entirely new method of - stoping has ‘been evolved.

, It is.in course of trial at present but there is no apparent reason why




- 1t should not prove satisfactory for most of the ore—bodies which are too

"large to be mined eoonomioally by standard shrinkage stoping.

'This new method is a. modified form of shrinkage stoping in
horizontal slices drilled off with a dlemond drill. Holes are drilled in’
a radiating pattern from oonveniently located raises 100 to 150 feet |
‘apart within an ore-bodym The holes are 1-3/16 inoh in diameter,
drilled with plug bits, and are losded with l-inoh -powder to a uniform
areal demnsity, and the entire series of holes is blasted at onoe. Each
- slioe 1s 10 feet thick. - " |

Inlpractice the outlines of the ore-body are predetermined and
the pattern of holes is laid out in the office, a print of whioh is '

- furnished to the contract drill Crew. The drillers then follow

i instruotions implicitly as to the length of each hole and the

divergence between homes, ideally drilling a oomplete horizontal ring
from one setup in each raise. The holes are loaded to a calculated
'powder density and the horizontal slice iséﬁ@ﬁéﬁ%?at one blast, drop-!‘
ping about 8 feet to the muck belOW'to insure fragmentation.

It has been found to date that rigid control of the outlines
of the stope is possible; there is little shattering of the walls, due
to the fact that the holes are spaced about 6 feet apart along the stope
walls at each lO-foot interval, and fragmentation is better than that
obtained by the former methods of large blasts. The oosts appear al-
ready to be substantially lower and a reduotion in seoondary breaking |
oost is an. aﬁded advantage. By rapid drawing of oompleted stopes it is

believed that dilution will be kept to a minimnm.[

0re-bodies~
As already stated the ore~bodies are for the most part copper—

3
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bearing zonee with aseaj»bounderiesa Their outlines are established
eae a compromise between grade and cost of mining. There are about 45
~named ore-bodies in the mine, some of whioh are distinot only because
fvarious factors favour their separate mining. In detail the outlinee

o are ragged end ribs of low~grade material exiet in or extend through

them, but for purposes of mining the linits are get more or less

arbitrarily to take in maximnm tonnage at a profitable. grade.

| . The Mine Dykes have a great influence on mining sinoe they

:out through some ore-bodiee and form boundaries of othere. Being barren

_  and etrueturatly weak the laying out and operation of stopee is, as far

as poeeible designed to limit the chancee of dilution by dyke material.

. In a'few instances attempte have been mnde to mine the dykea eeperately

o bub not with oomplete sucoese* in meny parte of the mine ore and dyke are

'”-ﬁmined together at a reduced grade within a sinele ore~body when 1t is

evident that the dyke rock can not be left as a pillar.ic‘
| In point of view of total tonnage the largest | ore-body 18 that

~ .known as the "contact", with about 6 million tons.' Next are the "36"

 with 3. 36 million tons and the nAT4n with 2.4 million tons. The smellest
ore-body contains about 50,000 tons. | f e

h The contact ore-body is nOW'mined out above 6! level and only
- a relatively small proportion remaine, partly in unmined ground below
6 level and partly as 5111 pillars. It was the firet body to be fully
'explored, being‘for-its size the higheet in grade. and for}eome years
”:'11-.‘ was considered to constitute most of the total mine f‘anage rather

\

- than about oné quarter as now knovm. » :
The oontaot ore-body follows the gabbro contaot for about

1 000 feet, hae a width ranging from 10 to 150 feet and a total depth

of 1,400 feet. It reaohed the surface only at -one- point and only one
. : , S .



;Production°

small section persists for a short distance beIOW“B 19#91; AOtherf
bodies exist on ‘the gabbro contact which, genetlcally, may be con-- S

sidered as part of the same ore-body, with a total developed tonnage

29 per oent.of the known mine.

‘The other ore-bodies lie within the voloenics as fer as’

800 feet from the gabbro. Not all reach the eurface and none per-

?eiet downwards as fer as 17 leveia The greateet single crose~section,
in 36 ore-body, is 150 by 500 feet.' Several of the ore-bodies are
‘in reality perte of a single 1arge ore zone separated by dyke rock.

In the early etages of mining most of the ore game - fromk‘

 the’ contact and related ore-bodiee, where there. ie very 1ittle dyke .

rock and the percentage of dilution wae smell. At the eame time

the ore was reletively high in grade. In recent yeare more and -

‘~fmore ore. hae gome from the outlying ore-bodies, for the most part
.”within two maJor ore zones. The grade is eatiefactory'but these

ore-bodies are ocut by meny dykes and dilution has been such that,

unlees better mining methods are used, the operation is imperilled

”at current copper pricee.

..Since the start of large scale: milling operatione in 1925

.. the mine has produced approximately 3,720,000 tone at a grade of 21.75

v,»pounde of recovered copper per ton or a millhead grade of 1.33 per

cent copper. (calculated at a net recovery of 82%, as at present)

. At current metal .prices the gold and eilver content, on. the

,average, amounts to: about 33¢ recovered per ton..

The tonnage milled 1ncreased from 669 000 in 1926 to
928 000 in 1929, everaging for the five years, 1926, to 1930,

\
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789,000 tons per year. .After reopening the mine in 1937 the .-

‘tounage rose from 1,223,000 in 1938 to 1,761,000 in 1941, fell.
off. somewhat in 1942 and wae further reduced in 1943 to about .

1, 370 ooo tonss . .

The grade of. oopper~evereged ebout 1.40 per oent until
'1941w when it drOpped to 1.285 per oent; it fell to 1. 14 per oent

i

,inv1942 and about 1.0 per cent in 1943,

The foregoing fignree are taken from Depertmental records

',with the exoeption of the 1943 tonnage and grade- whioh are based

'on analysis of figuree put out by ‘the COmpeny.

Ore Reeervee'
a The ore reeerve sheet, furnished by the Company, shows a . A

\ninable reserve of 11.48 million tons at a grade of 1 65 per oent

, ;_\q0pper. This tonnage will suffer dilution on mining and the
)

company'e estimete ie that the dilution will be 51 per oent with

'“material at ‘a grede of 0.55 per cent copper.

“‘Ore Poeeibilities'

"With the possible exoeption of the Princess May ore-body .

'the ore developed to date liee in a wedge of volcanios bounded on

the west by the gabbro contaot and on the east by e ooerse volcanio

'brecoia. The bottomming of ore-bodiee above the 8 level may be the

) reeult of the cnnvergenoe of the breocia and the gabbro. In thie

zone from 6 level to the eurface and from the Prinoess Mey south-
werd for about 6 000 feet the gabbro oontaot hee been fairly thor-
oughly prospected. That other outlying ore-bodiee lie to the east

of the gabbro contact and are not explored by exieting orosscute

"and diamond-drill holes appeere as a reaeonable possibility. An

7



R
“i' ? eoeurate~geological“oonoept‘of'the’oOnﬁroIe'of'mineralization
within this zone would ‘be 1nvaluable to exploration.

, Moreover the nature of the rook and the ore’ possibilities '
lying eaet of and beneath ‘the coerse voloanic breooia heve not |
been adequately teeted. A'oonsiderable volume of oomyletelyu
unexplored ground that has- dietinot exploratory value ‘could de
reached by driving either 10 drift or 30 drift on. 6 level farther
east and diamond—drilling to both north and south from it. Doing
this would yield considerable geologioal information ae to the 4

“nature of the voleoanic rook that lies to the east of the breooia,'
and would help to unravel one of the major problems of structure.
ij favorable ground lies east of the breocia it might be expeoted
‘lto intereect the gabbro oontact at some depth belOW'8 1eve1.
 Diamond-drill noles for maximum.information ehould ve
:%drilled,et.right anglee to the planerof:the’oreefrecturee.' Any
drillihg done more or less parallel to the ore~£racturing\
‘ :;o¢1rection has small chance of outﬁing ere for'lf 1e;poseib1e for e
arill nole to out longitudinally through an ore-body and yet show

-low copper mineralization.

March 1, 1944.
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" . ﬁﬂter to. /Lf/f -
| Dear Sir: Your File No.' L49-120/

I am returning herewith one copy of your and
Dr. Holland's report on Copper Mountain but wish to make the
following changes.

4 Under References, Page 1, correction noted in
pencil.

- ' Under heading of Mining Methods - Page 13,
Paragraph 2. I have discussed with our mining staff, most of
whom were with.us in 1937 and 1938 at the time when the future
development policy of the Company was laid out and it is our
joint opinion that the second paragraph should be changed to
read as follows:

"The large blasts which have broken as much as 500,000
‘tong at once, resulted in more dilutiom than was
anticipated. However, the falling off in grade ‘
during the' past three years has been partly attributable
to dilution and partly to.the lower tenor of the ore
‘blocks mined. The Company's development policy
established in 1937-38 was-determined after giving full
consideration to the two important factors of (1) maximum
recovery of ore, and (2) mining by the most economical
methods. This policy.necessitated the removal of the ore
in proper sequence to insure maximum ore recovery regardless
of the fact that certain blocks involved were of lower

o I tenor. Some dilution, particularly from the mine dykes
DEET. O ey ed and week walls, is inevitable regardless of the type of
Diffice of Chiet Wity Lugueser ~ mining but the large blasts did produce boulders which
- further tended to increase the dilution due to channels
RBCG VAR 13 1944 between :boulders permitting the seeping through of finer
low grade material which by-passed the ore."
} Referred to
Y Ansd. e : ‘
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g = TH:WBAN"BY CONSOLIDATED M. S. & CO., LTD . ) :
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for  Mr. M. S. Hedley : . paTE 3/16/44

We would greatly appreciate it if your report
would embody the above suggested corrections as we believe with
these corrections your report is a very comprehensive summation:
of our situation. ‘

I can assure you the staff joins me in trusting

we will haﬁe the pleasure of a return visit from you and Dr,
Holland at the first opportunity.

Yours very tru

K

Vice Pres, & Gen. Mgr.

ASB:edn ' _
ce: WIN !
encl.
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S VA - Alen replyihg'pleaée'iéfer -
T e L to ou:;Filp'No.‘L495120‘*

March 20, 1944, .

AR ;;g'f'rZ‘Z"t e .
A 8. Battey, Esq.,'.».:a o
Vice Pres. & Gen. Mgr.,
The Granby Consolidated Mining,
. ' Smelting & Power Company, Ltd.,
00pper Mountain, . B. C..' :
-Deap Mr.ﬁﬁatteyﬁs' o . ,
H _ .Thank you for your letter of - Maroh
g léth together with return "of our report and ‘
:chomments thereon. : '
. I am glad to rollow your suggestion
”and subatitute in 1ts entirety your suggested
“v!fparagraph 1n plaoe or the one questioned on .
’°}:page 13 of our report.
Yours very truly,
 MSH/PW . S Minihg"Eﬁg;nqer,‘

/




