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BRITANNIA M1.M (No. , Fig. 1 By A. Sutherland Brown 

LOCATION: tat. 49’ 36.6’ Long. 123’ 08.5’ (92G/1 1 E) 

The Britannia mine i s  on the east side of Howe Sound, 40 miles by road from 

Vancouver. 

OWNER: ANACONDA BRITANNIA MINES LTD., Britannia Beach. L 0 

METALS: Copper, zinc (see - Table 12 for production). 

DE SCR I PT I ON : 

In t rod uc t i on - 
Sixty-six years of nearly continuous operations have not exhausted the ore 

resetves of the Britannia mine nor has study over that period revealed with certainty the 

structure or stratigraphy of the mine. Significant orebodies such as the a40 continue to 

be found and the potential for finding others i s  good. The geology of the mine has been 

carefully studied for much of the period of exploitation, and substantial records kept. 

Most of t haaw i lab le  mine has been remapped and dr i l l  core relogged by Anaconda 

geologists since acquiring the property in 1963. In addition, elaborate geological and 

geochemical research projects have been conducted. However as different 

interpretations of - aspects of the geology are sti l l  possible i t  i s  obvious that the 

Britannia orebodies are in a very complex situation. 

s a t  

(- - c. 1. e\ f; Q 0- I\ 1.- 
.2L 

& 

The following description i s  primarily concerned with the surface geology of an 

area of the Britannia Shear Zone that i s  particularly well exposed. It was studied with the 

hope of rapidly acquiring an acquaintance with the geology of the mine. A total of  four 

weeks in  1969 and 1970 were spent mapping the surface and visiting underground. The 

Manager and geological staff of the mine extended every help, including extensive 
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discussions and joint visits to many of the cri t ical localities. The geology as here described 

does not necessarily coincide with that of the Anaconda staff. I t  i s  hoped that a definit ive 

Geolog - i ca I Setting 

p~~KL-iZ!- mfwaL$ 
The Britannia mine occurs in a-of mainly volcanic r o c k s d b y  several 

I pra6al/sp re/gAd % fke a;U,&,;r Groccp, 

-plutons k e  Fig. and Bostock, 1963). The stratified sequenceA- 

i s  domihated by,pyroclasiic rocks of andesitic to dacitic character which are intercalated 

overlain b y  dapk*+rnarine sh and siltstones. In a' separate but l i thologically 

764'miIes south of" nnia, H W. Tipper of the Geological Survey of Canada 

has recently collected Albian ammc?nites. 

that intrudes the Britannia-on the north gives an apparent age 92 f 4 mil l ion years 

(White, 1968). Formation of the ore deposits and intrusibn of a dacite dyke swarm,- 

Potassium-argon analysis on the Squamish Batholith 
pcmLnf 

prcdL.Cte - t l t l i  pLizL 

1- 

non% r n I K ! !  

The volcanic piile of the Britanni5- ' a e -  I '  
I i r  I I .  * 1 

f l  
* t i 5  ' M O n O C l l r ( &  l's trins:efied so f k  .oi.tr\ . . . .  is t i l ted southward aboiut 20 degrees as a monoclinal panel. V +by 

nor 
bekt 

thwesterl y trending- ene-qua rter to one-ha If m i  I e w i me deforma& 

that has been called the Britannia Shear Zone. 

within thR JIo 

The orebodies of the Britannia mine occur 
\g DCr!'nf-*nxD r,p%;i" 

Detailed Geology 

The geologsy of the central portion of the shear zone i s  shown on Figure . 
Except for the 'i/iictoria and Empress most of the orebodies that reach the surface do so 

7-72 is 

within this areci. Ex:posure and access are both relatively good. -area contains both 

margins of the !shear zone and relatively good correlation can be made with rocks in both 



walls although sorne problems of correlation exist with the sequence north of the map on 

the road to the area from Britannia Creek. On the basis of present work stratigraphic 

thicknesses are m a p p r o x i m a t e .  

The intense development of schistosity of rocks within the shear zone makes 

correlation with those beyond dif f icult  in  the field. It i s  fundamental to the pvesent 

interpretation that these correlations can be made. The key to the correlations i s  partly 

structural in  tha!\units can be traced around a plunging anticlinal nose within the shear 
mC= 

zone, and partly stratigraphic in that a q-) distinctive marker occurs in similar 

sequences in both walls and the anticlinal nose. The init ial  discussion of the stratigraphy 

assumes the correlations are valid and emphasis i s  placed on the character of the relatively 

""deformed rocks. The deformation and alteration are described subsequently. 

Stratigraphy 

There are two stratified sequlences in the map-areat a lower pyroclastic one and an 
A 

upper shale-siltstone one which are cut by many large dykes. The older stratified sequence 

i s  composed of pyroclastic flow rocks of dacitic character called crystal-rich tuff breccia 

on Figure . Tlhese are light grey-green rocks normally lapi l l i  grain size (2 to 20 millimetres) 

that are charged with chalky plagioclase crystals in matrix andtlasts. They are compact 

rocks with a primary foliation but without bedding planes (see - Plate ) .  -foliation 
T A  

results from a higlh percentage of lenticular fragments, the most prominent of which are 

white or wispy black. These typical rocks grade rarely to somewhat coarser ones in which 

the primary foliation i s  not as prominent; or more commonly, to crystal-lithic tuffs with 

C-ne Wnd-sizecI clasts. These invariably are well  foliated and dominated in appearance 
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by chalky plagioclase. I -  ' I I #  - 
8 I I f  - d  d 

- -  
/&& I / <  f k r 5  g c , l e d  u y t  

-may be regularly bedded, convoluted, 
A 

soft rock deformation. Within the pyroclastic 

sequence there may also be minor intercalations of black or green argi l l i te or volcanic 

sandstone. Fragments of argi l l i te also form a normal component of the pyroclastic flow rocks. 

-sequence of crystal tuff, 
h ~*C.CLA Cis /\s due OF 3 ;s * . I  I .  I I ' 1 1  .. . I I . I  I . r r  

, -  I - 

marker beds which outline the structure. 

-tttb y c - j  
Overlying V Ws a sequence of black argi l l i te and siltstone with + h r ~  

b a d  &beds + 

argil l i te and 

* &  

n 'b. The black 

bedded, but commonly cleaved 
f h e  Gl0.y Mole Qmuf Immetdm 

Intercalations of greywacke,,may show graded bedding, shale sharpstones, and mioor slump r3cls,t\ 

structures 

-- , The apparent local stratigraphic section is: 

i -_ _ "  .I 

in the table Nevertheless the transition from pyroclastic to  sedimentary strata i s  invariably 
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- - porphyritic dacites -are massive grey-green rocks with 
A 

I 
, about 15 per cent plagioclase phenocrysts 1 to 2 millimetres long. Some have a flow 

- - - -  ..~- ..- 

. . . - . . -. . 

c <-- Late dykes are common but volumetrically insignificant and include lamprophyre, 

basalt, and andesite. The lamprophyre i s  a dense brownish black rock with lenticular shiny 

black amygdules. The basalt i s  fine dense black rockand the andesite a dark grey, _. 
h 

-- --_.. 
February 3, 1971 rm 5 h t c  nnd 'I'ypiFt _ _  

indicated by some part of the marker sequence. a OIact{e dike summt 

Q Intruding the stratified sequence are two maior dyke sequencefaand a group of 

foliation indicated by fluxion arrangement of phenocrysts and smal I inclusions, and 

uneven distribution of phenocrysts. Some are only microporphyritic but in general they 

have a characteristic appearance and texture. They are either not  deformed or only slightly 

so on their margins. Their emplacement major mineralizationAc-L 

fS CkrLJ reLfCdIt? Arne z3 fkc* I M  .&e s%ar -  m e  

A 

. . I  I I .- . I I  I I b. 

On the map (Fig. ) two other units are shown within the shear zone called I 

, 
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Petrography 

Petrqraphic examination of the least deformed and altered representatives 

of the various rock types reveal the following. 

1. Dacitic tuff breccias have the following range of compositions: 

Per Cent 
10 - 30 55-30) Plagioclase crystals (oscillatory zoned An 

Lathy equigranular plagioclase dacite and crowded 
dacite porphyry 2 - 10 

Chlorite fragments 10 - 20 
Plagioclase phenocrysts in  microcrystalline matrix 

S i  I tstone fragments 0 - 5  

30 - 60 

The average size of fragments i s  estimated to be about 4 millimetres. As the average 

size decreases the percentage of plagioclase clasts increases somewhat but even the 

finest crystal tuffs have as many l i thic fragments as plagioclase clasts. The texture 

of the various volcanic fragments can be quite variable but all are closely al ike in 

total composition, and are probably dacites. The chlorite fragments are a characteristic 

element composed of pure, fairly coarse, aligned penninite chlorite, with or without 

plagioclase crystals. They normally have wispy shapes that are commonly molded to 

adjacent stronger clasts. They may represent altered pumiceous fragments or possibly 

even more altered shale fragments. 
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The texture and composition olf undeformed specimens are akin to that of submarine 

pyroclastic flow rocks (Fiske, 1963). The composition of the bulk of clasts i s  uniform 

even though th(e texture varies. The plagioclase that occurs as clasts or as phenocv  ts 

of l i thic clasts are similarly zoned and of the same andesine to oligoclase composition. 

The foliuted flow-molded textures together with wispy chlorite (pumice ?) fragments 

indicate CI probable pyroclastic flow origin just as the intercalation with marine shales 

also suggests marine origin. 

I .  

' .  

i 
I .  

i . ,  
i' 

The petro!graphsy of the crystal tuffs i s  similar to that of the tuff breccia but with f i m r  

average size and slightly higher concentrations of plagioclase clasts, that in some 

cases show considerable abrasion. The petrography of the mixed tuff and argil l i tes 

i s  identical to that of its component parts. 

2. The black shales and siltstones are composed principally of a very fine clay and chlorite 

paste that commonly has an iricipient preferred orientation. 

amount of angular feldspar silt clasts are embedded, together with opaque organic 

matter, ores, and leucoxene. Most of the shales haw? at least 5 per cent silt clasts 

and 5 to 'IO per cent combined opaque matter. Greywackes have a similar composition 

but are coarser with abraded plagioclase laths and angular to rounded quartz dominant 

i n  a minor pasty matrix. 

On this matrix a variable 

' 

3. The grey to greenish grey argillites are similar to the shales with more plagioclase 

clasts a d  without significant organic matter. 

of unknown origin occur that are composed of quartz, carbonare, and a zeolite 

and are about 0.3 millimetre in diameter. 

In addition some spheroidal particles 
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4. Al l  "andesite" specimens were found to be quite highly altered and deformed. They 

are composed of completely sericitized plagioclase phenocrysts and quartz chlorite 

amygdules in a finer grained matrix of chlorite and sericite in which are recognizable 

small sericitized plagioclase laths and minor quartz, leucoxene, and pyrite. Most but 

not a l l  specimens appear to have a fragmental texture. They are called andesites in  

contmst to the dacites because of the seemingly more mafic character. 

5. Dacite porphyries are composed as follows: 

Range Average 
Phenocrysts 

I 

Plagioclase (oscillatory zoned An ) 95 - 30 22.3 
Augite 48-44 1 - 5  2 .0  

Mbtrix 
Plagioclase 
Chlorite 
Quartz 
Ilmenite and leucoxene 

55 - 65 60.7 
2 - 15 9.0 
1 - 5  2.0 
3 - 4  3.7 

99.7 

Somewhat rounded stubby phenocrysts of slightly zoned andesine, 1 to 3 millimetres 

long with smaller augite phenocrysts occur in a trachytoid to felted matrix dominated 

by small (0.1 2 millimetre) plagioclase laths but containing some quartz, ilmenite, or 

leucoxene, and a trace of potash feldspar. 

6 .  Lamprophyre dykes have a composition as follows: 

Phenocrysts 
Plagioclase (An% -t> 
Biotite 

Matrix 

54-30) Plagioclase (An 
Potash feldspar 
Hypersthene 
Chlori te-biotite 
Opaques 
Brown glass 

Per Cent 
2 
0.25 

40 
38 

7 
9 
2 
1.75 
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Fresh stubby, normally zoned pllagioclase, with minor biot ite phenocrysts, and 

- .- ~ 

rm 9 

enses 

of altered brown glass occur' in CI trachytoid matrix of sl im plagioclase laths, 

hypersthene and opaque mineralis with interstitial potash feldspar. 

Structure 
+It e mi+?% df fit? s k e a r  z z n e  

The strata OGBritannia pentjant-are ti l ted southward about 20 degrees in a gently 

warped monoclinal panel. This uniform dip i s  abruptly transformed at the Britannia Shear 

Zone where these rocks are highly deformer)in a fault-bounded anticline and subsidiary 

syncline ( s e e  Figs. and ) .  The anticlina nose i s  quite clearly shown on the west 

slope of the Jane Basin where i t  plunges westward at 22 degrees. The marker beds of crystal 

tuff and argi l l i te can be traced around the nose and on either l imb beyond the marginal 

faults. The distorted and highly schistose core i s  f i l led principally with intrusivenandesite u si 

& S & i  t i t :  my3 QnExx 

f 4' &ih, 

s c ~ l c ~ f c  ~ c h S f  a n d d c h l o r i t e  mottled schist that i s  thought to be metamorphosed crystal-rich tuff breccia. 

Significant minor folds in green argillites that appear equivalent to those of the marker bed 

sequence, show that the beds in  the southern margin of the schist zone face south and that 

the anticlinal hinge l ies  to the north. 

identified wi th  (certainty and the hinge zone cannot be located. r w f  
In the core of the schist zone bedding i s  rarely 

beds are overturned,-h Beyon'li them the argillites should be folded in a 

syncline of which there i s  geed- evidence north of the anticlinal nose. 
hflc  

h 

L 
Thepunding faults do not appear to be continuous throughgoing faults but rather 

etl S ~ j S c J f C d  I I slzd inLn-J 
anmechelon sequence. This i s  , a b u n d e r g r o u n d e a n  .be - 
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(I 

c - .fi * .# I " 
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r a  *. - 

d. Within the shear zone a common feature of the dacites i s  that they follo, ' 

schistosity as narraw dykes unti l  a certain point where they blossom out into a ei 

N the 

ilorged 

- shrc 
crescentic body that commonly hoods over orebodies. This i s  paradoxical for the WC,I~=, f i  

must have been intruded late i n  the interrelated folding and faulting process. 
L 

. 
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Metamorphism and Alteration 

ucr3 ntirvtor] 

A l l  the rock? except the late basic dykes have been subjected to aAlow grade 
t y  pL1yrf C'pltuLJPizf z? JAC h&er 

*egionaI dynamothermal metamorphism4* greenschist facies. Changes due to this 

metamorphism include incipient (or minor) alteration of plagioclase to clinozoisite, mafic 

minerals to penninite or other chlorites, glass to very fine stilpnomelane, and minor 

/ * f & / y !  

prehnite in  amygdules. 
\ 
\ 

Dynamic metamorphism and hydrothermal alteration have had a more dramatic 

effect on the character and composition of the rocks than the regional alteration& 

particularly k rocks of the shear zone. A l l  rocks within the shear zow have an intense 
wihli f h c  

second foliation. Progressive increcrse in the development of schistosity can be observed 

in the walls on approach to the shear zone, especially toward the hangingwall. In the 

latter case a parallel erasure of bedding in crystal-rich tuff breccias can be seen. In much 

of the shear zone bedding attitudes cannot be observed but intercalations commonly indicate 

that bedding and schistosity are quite.closely parallel. The rocks of the shear zone except for 

.the ' '. ~ . I . 
Pru  M3 '."4 lafC ;nSrus Iiws s h c  cia de.? reei oP s ~ ~ & ~ $  a CrnmOyI 

" ' with a marked flattened fabric with steeplyA@ ' 
A A 

lineation u. This i s  particularly noticeable in the chlorite mottled schista- 

MicrascopicaIIy the development of schistosity i s  first evident as very fine new 

sericite that grclws in the slight matrix of fragmental rocks. I t  wraps around fragments with 

an average orientation of that of the developing schistosity. More intense development 

arises with furthler growth of sericite, especial Iy  along 'lchannels" between fragments 
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accidently oriented in  the schistosity. Then new growth of sericite and chlorite in 
s )  

I fmgnients occur!; as-well with flattening of very fine-grained I i thic fragments, molding 

I 

I 
of weak fragments about strong clasts, and development of some schistose bands through 

fragments accidentally placed to connect earlier "channels. ' I  Increasing intensity involves 

boudinage and rotation of some strong clasts and further development of micas particularly 

in a network of bands. Further increase involves not only coarse growth of micas and further 

flattening but also the breaking down of the feldspars. The latter i s  accomplished first 

by disruption of twin patterns, erasure of oscillatory zoning and replacement by albite 

and  quartz. This  i s  ffollowed by complete granulation, flattening, and replacement by 

mosaic quartz. The rocks immediately south of the hangingwal i fault have reached the 

Is 

l 

I: c 

stage of incipient destruction of feldspar. 

5' y c & d  hy 
It jsjg-= this study that the crystal-rich tuff breccia and crystal tuff 

ma Iw 
?A l in  facj the Same stratigraphic unit US the chlorite mottled schist. This  was suspected 

i n  the f ield but the general lack of plagioclase phenocrysts and clasts in  the latter made 

correlation uncertain. 
i *-\ 

, , \ \ I . .  

h 
The alterations of titaniuin minerals evident microscopically.! i s  also interesting . 

Traces of ilmenite are found with leucoxene in a few of the freshest specimens of dacites 

outside the shear zone. All other rocks have leucoxene outside the shear zone but within 

many have a mixture of very fine porphyroblastic sphene as wel l  as leucoxene. One 

specimen of quartz sericite schist contained capil l iary ruti le as well  as sphene and 

ieucoxene. 

Hydrotherma 1 

Somcj of the effects of the dynamic metamorphism are dif f icult  to separate from 
* 



. .  . 

I);1lc :1ntl ‘Jypist February 3, 1971 rm 13 . _ .  

those of hydrothermal metamorphismi, involving as they do, growth of similar micas and 

replacement of feldspars by quartz. However the intense hydrothermal alteration i s  

much more local and appears to be imposed on rocks that already have attained the 

intense schistose flattened fabric. 

Surround inc the su I p h ide . orebod ies the host rocks , common I y c h I or i te  mott I ed 
 ad^& h/p 

schist or I l l r ,*wthevpper part!; of the mine and map-area, are affected by an outward 

grading alteration. Around and between the massive sulphide lenses remnant rocks are 

composed almost entirely of quartz, pyrite, I)muscovi ts. Not  uncommon1 y textures 

a d  mrnci- c h k r r f d  

* indicative of the original chlorite mottled schist, etc. , are evident but the chlorite 
p u r t a y  

mottles are commonly, replaced by muscovite. Elsewhere , particularly on the fringe areas 

chlorite mottles are evident. Thes8e rocks are cut by pyrite or quartz pyrite veins of 

several generations. Outward from the sulphide bodies the intensity of the s i 1  icif ication 

decreases gradationally and i t s  mode changes from complete replacement to ramifying 

fine veinlets. In a parallel way pyrite also decreases but muscovite-sericite, chlorite, 

and clinozoisite increase to proportions characteristic of the shear zone remote 
CmaA c 

sulphide bodies. Anhydrite, gypsum, and /2 barite are found i n  discrete veinsand A 

&cr7L 
in  a zone roughly coincident with -of intense sil icif ication. 

Thermal 

The Squamish Batholith iis exposed south of Britannia Creek on the row$;+.to the 

Jane Basin wilthin a mile of Howe Sound (see - Fig. ) .  Here argi l l i te and dacite continuous 

1 with those of the map-area are visibly thermally metamorphosed. 
‘ E  

0 
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Sulphide Mineralization 

The sulphide orebodies of Britannia are highly heterogeneous mixtures of sulphides, 

remnant altered host rocks, and discrete veins. The parts that are predominantly sulphides 

have a chamcteristic braided appecirance that results from the juxtaposition of lenticles of 

varying mineralogy separated by schistose mica bands and intersected by discrete quartz - 
sulphide and sulphide veins. Alternatively the b@ded ' I  appearance results from original 

lenticular quartz-rich and mica-rich bands cut by a variable network of sulphide bands. 

No t  uncommonly within orebodies horses of less replaced rock exist in  which the characteristic 

textures of the chlorite mottled schist or andesite can be recognized. 

The miain mineralogy of orebodies i s  simple and fairly constant. Pyrite i s  by far 
e<ra+IG 

the most abundant mineral with Ies!; chalcopyrite and sphalerite and minor galena, tennantite, 
A 

or tetrahedrite. The main non-metallic minerals include quartz and muscovite (chlorite) , 
c m  kyJrtfc 
0, and siderite. The textures are highly variable and no particular study has been 

made of them. 

of granular pyrite averaging about 0.5 millimetre in diameter with some 2- to 3-millimetre 

However a common texture i s  one i n  which dense bands 1 to 4 inches wide 
%<-A > '  - '  

grains, and very minor interstitial quartz and chalcopyrit 

pyrite (0.5 millimetre) with significant interstitial quartz 

bands with dissemintrted pyrite and clots of amoeboid cha 

:l''iIi 

~ ."l 
' 

r 

!, grade outward through cubic 

and chalcopyrite to wider quartzose 

copyrite. This  may be cut by 

I 

' ' /  smaller bands almost discrete enough to be called veins but without much continuity, that 
vcvy m f m v  

consist of sphalerite, lesser chalcopyrite , and quartz , with -galena and tennantite. 

On h e  fringe of orebodies rather similar pyrite veins exist that in their centre 

are practically devoid of quartz. The central zone of dense granular pyrite grades outward 

. .  
. . .. . . . . .. . . . . . . .- - . .. -. . - I - - - - - . . - .. .. . . I- -_________ . .  .: . . ' I.. . , . . 

1"'* ,',I' ..h .,,, . , 
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into the surrounding rock with decreasing quantities of disseminated pyrite. These pyrite 

veins chiefly follow schistosity but rnay bifurcate and transect schistosity at  any angle for 

considerable distances. 

Some of the grey-green argillites within the shear zone contain significant 

quantities of pyrite with traces of chalcopyrite. The appearance of these rocks i s  such 

that a syngenetic origin of the sulphlides i s  possible (see Plate 

are intercalated with the phyl l i t ic argillites and may occur as laminae that are i n  effect 

) .  Sulphide-rich layers - 

composed chiefly of lenses of almost solid pyrite that resemble sharpstones, or in some cases 
. ' * * t  J:. t /  4 ) ,  

f j t , / ' *  > J + ' l  I 8 " . 

worm tubes. The sulphide lenses noirmally have an imperfect outer rim of quart&. 

of schistosity and fracture may also be coated with fine pyrite. The sulphide-rich beds are 

as far as known quite local in the vicinity of the top of the East Bluff and Fairview zinc 

orebodies. 

Planes 

The latter i s  a sheet-like mass a few feet wide of concentrated pyrite, sphalerite, 
In efQ n t O r p h C  Kh CL 

13 
C ~ a ~ c p J f , f c ,  quartz, and barite that 4-B parallel to- It contains few textures that offer 

A 

i evidence of i t s  origin. The localized distribution as wel l  as some of the features of the 

sulphide-rich beds arc more l ikely indicative of replacement than syngenetic deposition 

.I . I . .  

76 
r . *  I . 

/ h 

The main massive orebodies,' '8l&ff, East Bluff, No. 5 ,  No. 8, and 040, a l  I show 

a marked zonal structure (see - Figs. 

chalcopyrite cores enveloped successively by a lower grade zone and overlapping pyrite 

ahd ) in which they have one or more high grade 

and siliceous zones. The plan of the 040 orebody on 4950 level shows this well, although 

i t  i s  less regular than some of the other orebodies. Zinc-rich ore tends to occur in the 

upper central parts of massive bodiesl and as almost separate sheet-like masses Pike the 
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Fairview zinc vein. In section the main orebodies have a crude lens-like shape commonly 
t 

connected to a steeply plunging root which may or may not be of ore grade (see - Fig. 

The long dimension of theAlenses plungc@about 45 degrees' t h e m e  4-b 

) .  
Jrufl- crre % cr)esf 

. The plunge increases in the 
Ucsfern a d  =ctszcCrrl 

r v w k k m  orebodies. 

than{-\, the overall top of the ore zone plunges about the same as 

I t  i s  of interest that although the individual orebodies plunge steeper 
*e res/ n H d c  L~JdrucA 

the latter and i s  crudely coincident with the base of the argi l l i te sequence. 

The other orebodies such as the Fairview, Empress, and Victoria are stringer lodes a r td  

cwd p y 7 i f c  
Ve,& composed of thin sheet-like masses of chalcopyrite,,with some quartz that appear generally 

parallel to the schistosity but actualb cut across schistosity in plan at a small angle. The 

tops of b a r e  eroded SO that one cannot guess whether they too might have had an upper 
the5-c o r ~ ~ d ~ ~ s  

4 

l imit at the argillites. 

Environment of Ore Deposition 

Much more study would be necessary to come to firm conclusions regarding the 

environment of ore deposition. Certain factors that are known are important however in  

any analysis of the environment. These include the following: 

(1) The ore deposits are situated in  a volcanic pi le of' intermediate composition, near the 

top of a pyroclastic 

zmr SUACC, 

(2) Thebore deposits are situated within,,a sharp anticlinal flexure 
f i  

monoclinal panel. 

3 

9 Plutonic rocks thermally metamorphose the dacitic dykes that post-date ore deposition. 

r 
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# The rocks in which the orebodies occur are a rapidly accumulated pyroclosticpnit 4 

gcirem//y 6 The orebodies arsconcen rically zoned and highly siliceous. 

w 
%e gross and detailed textures of the massive sulphide orebodies are indicative of 

replacement after the development of schistosity. 

A 
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TALK PRESENTED TO THE WEST VANCOUVER ROTARY CLUB ON 6 MAY 1 9 7 0  
. .  

t 

I .  - 
The Brit .annia mine, which has  been ope ra t ing  f o r  

I 
t h e  oldiest  cont inuously opera ted  mine i n  B r i t i s h  

'I . 
. ~. ... , 

1 .  

one of t-he o l d e s t  i n  Canada. A t  one t i m e  it w a s  

producer of any copper mine i n  t h e  Commonwealth. 

65 y e a r s ,  i s  

Columbia and 

t h e  l a r g e s t  

T o t a l  

product ion t o  date has exceeded 50 m i l l i o n  t o n s  of 1 . 2 5 %  copper ,  

t o  produce i n  excess  of one b i l l i o n  pounds of copper.  

A t  no t i . m e  i n  t h e  h i s t o r y  of t h e  B r i t a n n i a  mine has  t h e r e  been 

more thtain a few yea r s  of ore r e s e r v e s  i n  s i g h t .  Just when w e  

w e r e  albout o exhaust  a l l  known p o s s i b i l i t i e s  for extending 

I 

n o r e  zones w e  discovered a new ore body i n  a 

completlely new ore zone, and w e  are now 'developing a brand new 

mine. There i s  no known geo log ica l  reason  why t h e  B r i t a n n i a  

mine should no t  cont inue  producing f o r  many y e a r s  t o  come. 

The i r e d  by Anaconda i n  1 9 6 3 ,  had been 

opera ted  f s on a salv!age b a s i s .  Anaconda's 

g e o l o g i s t s  execu t ives  recognized an e x p l o r a t i o n  . 
a1 i n  Br i t ann ia .  A geo log ica l  r e s e a r c h  l a b o r a t o r y  w a s  

shed and a r e l a t i v e l y  l a r g e  geo log ica l  s t a f f  employed t o  

he t e n s  of thousands of f e e t  of dliamond d r i l l  co re  and 

map thousands of ) f e e t  of a c c e s s i b l e  workings i n  an a t tempt  t o  

t h e  complex geo log ica l  s t r u c t u r e  and o r e  c o n t r o l s  of t h e  

Br i t ann ia  m h e .  A t  t h e  same t ime 'a  very  aggres s ive  e x p l o r a t i o n  

programme w a s  conducted. A l l  t h i s  has  pa id  o f f  wi th  t h e  



discovery of what is called the 040 ore zone, containing 

an estimated three million tons of better than 14% copper 

with a potential for more, 

I would like to acknowledge the cooperation and encouragement 

received from many sources, particularly the Department of 

Mines and Petroleum Resources, The Honourable Mr. Ray 

Williston, Minister of Lands, Forests, and Water Resources, 

and the Mining Association of British Columbia. 

BOB. Greenlee 
Manager 
ANACONDA BRITANNIA MINES, 

5 May 1970 
rw 
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HISTORICAL DATE'S' OF  THE BRITANNIA M I N E  

Zain Richards surveying B.C. c o a s t  f o r  B r i t i s h  
r a l t y  named Mountain f o r  1 0 0  gun f r i g a t e  "Br i t ann ia"  . 

Mine d iscovered  by D r .  A.A. Forbes,  medical  d o c t o r ,  
s t a t i o n e d  a t  Hopkins, B .C , 

M i 1 1  *completed and f i r s t  mine product ion from t h e  Jane  
and t h e  E a s t  Bluff  

Beach s t o r e  and many houses b u i l t  on t h e  f l a t s .  

Upper, o r  1 0 5 0  Camp a t  t h e  Jane wiped o u t  by a mudslide - 56 livers l o s t .  
amp b u i l t  (Mount Sheer Camp) 
11 of 2 , 0 0 0  t o n  c a p a c i t y  completed. 

I n  March t h e  temporar i ly  i d l e  N o .  2 m i l l  burned down, 

N o .  3 m i l l  completed,  

ak year  - reac 7,1010 t . p .d .  and 
nds of copper ed f o r  t h e  yea r .  

plloyees on payro i n g  1930's. 

Road c0nnectio.n t o  Squamish 

Roadl completed t o  Townsite - l a te r  c a l l e d  Mount Sheer 

September: The P a c i f i c  G r e a t  Eas t e rn  Railway s t a r t e d  
r e g u l a r  passenger  s e r v i c e  t o  N o  th Vancouveq 

March: 

Operat ions resumed. 

The Anaconda Company acqui red  B r i t a n n i a  proper ty .  

Empl.oyees went on s t r i k e  on 'August  11. 

Mazch 2 ,  s e t t l e m e n t  of s i k e ,  wi th  t h e  Ass is tance  of t h e  
M ter  of M i m e s ,  The H ou rab le  Donald Brothers ,  
R p t i o n  of o p e r a t i o n s  on c u r t a i l e d  b a s i s ,  

S t a r t  of t h e  N o ,  1 0  Sha f t .  

OcItober 1 - expected s t a r t  of product ion from t h e  new 
N o .  1 0  Mine, 

o p e r a t i o n s  suspended because of low copper p r i c e s .  

- " I "  



ANACONDA BRITANNIA MXNES LTD, 

summary of 
1 9 6 9  Forecas t  and Plans ,  Prepared f o r  

Managers' Meeting, March 4 ,  1969  

The B r i t a n n i a  mine i s  loca ted  a t  B r i t a n n i a  Beach, B r i t i s h  
Columbia, about  t h i r ty - two  m i l e s  no r th  of  Vancouver, near  . 

t h e  head of Howe Sound. A c c e s s  t o  t h e  p rope r ty  i s  by paved 
road,  ra i lway and by deep-sea P e s s e l s .  

' _  . 4  

The o r i g i n a l  mineral  discovery w a s  made i n  1888 and t h e  
f i rs t  m i 1 1  completed i n  1905. A f t e r  n e a r l y  s i x t y - f i v e  y e a r s  
of cpnt inuous ope ra t ions ,  t h e  o ld  B r i t a n n i a  mine, which has  
produced i n  excess of 5 0  m i l l i o n  tons  of o r e ,  assaying  l%% 
copper ,  and y i e l d i n g  more than  one b i l l i o n  poands of copper ,  
has  given us  a new orebody. The mine, p r i o r  t o  being ac- 
qu i r ed  by Anaconda i n  1963, had been operated,  f o r  s e v e r a l  
y e a r s  on a sa lvage  b a s i s .  Anaconda's g e o l o g i s t s ,  engineers  
and execu t ives  - p a r t i c u l a r l y  Jack Knaebel, Vin Per ry  and 
Glenn Waterman - r 'ecognized an e x p l o r a t i o n  p o t e n t i a l  i n  
Br i t ann ia .  A geo log ica l  r e s e a r c h  l a b o r a t o r y  was e s t a b l i s h e d  
and a r e l a t i v e l y  l a r g e  geo log ica l  s t a f f  employed t o  r e - iog  
t h e  t e n s  of thousands of f e e t  of diamond d r i l l  co re  and re- 
map thousands of  feet  of a c c e s s i b l e  workings .in an a t tempt  
t o  solve t h e  complex geo log ica l  s t r u c t u r e  and o r e  c o n t r o l s  

* *  of t h e  B r i t a n n i a  mine. A t  t h e  same t i m e  a very aggres s ive  
e x p l o r a t i o n  programme w a s  conducted..  A l l  t h i s  h a s . p a i d  o f f  
wi th  t h e  d iscovery  of what i s  c a l l e d  t h e  0 4 0  o r e  zone, con- 
t a i n i n g  a n e s t i m a t e d  t h r e e  m i l l i o n  t o n s  of b e t t e r  than  l%% 
copper and a p o t e n t i a l  of  two t o  t h r e e  t i m e s  t h a t .  

The B r i t a n n i a  orebodies  discovered t o  date  a re  ' found,within 
a sheared  zone i n  a band of s teeply-d ipping  and fo lded  m e t a -  
morphosed sedimentary and vo lcan ic  rocks of  vary ing  competency 
t h a t  form a r o o f - p e n d a n t ' t w o  m i l e s  wide and seven m i l e s  long,  
surrounded by g r a n i t e  rocks o f  t h e  c o a s t  range i n t r u s i v e  com- 
p lex .  
t w o  thousand feet  i n  width f o r  over  s i x  m i l e s  of  s t r i k e  l e n g t h  
be fo re  weakening t o  t h e  e a s t .  The B r i t a n n i a  o r e  zone i s  known 
t o  have a s t r i k e  l e n g t h  of  more than'12,OOO f e e t  and a v e r t i -  
cal  e x t e n t  of  a t  l e a s t  6 ,500  f e e t .  

The orebodies  occur  e i t h e r a s  s teeply-d ipping  v e i n s  f i v e  t o  
t e n  feet  wide, p a r t i c u l a r l y  nea r  t h e  s u r f a c e ,  o r - a s  zones 
of s t r i n g e r - t y p e  m i n e r a l i z a t i o n  up t o  1 0 0  f e e t  w i d e  from which 

The wes te r ly  s t r i k i n g  sheax zone varies from one t o  

. 
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many o f  t h e  v e i n s  seem t o  emanate. Ind iv idua l  orebodies  a r e  
i r r e g u l a r  i n  shape wi th  a s t r i k e  l e n g t h  up t o  200 f e e t  and 
and a width u s u a l l y  tip to t h i r t y  o r  even s i x t y  f e e t  w i th  a 
d i p  l e n g t h  of  s e v e r a l  hundred feet ,  con ta in ing  from a f e w  
thousand tons  to s e v e r a l  hundred thousand t o n s  each.  The 
p r i n c i p a l  minera ls  are cha lcopyr i t e ,  p y r i t e  and s p h a l e r i t e .  

These r e l a t i v e l y  smal l  orebodies  are q u i t e  e l u s i v e ;  
have n o t  as y e t  given us  a real  c l u e  as t o  how they  may b e .  
found and u s u a l l y  only  f a l l  i n t o  a p a t t e r n  a f t e r  they  have 
been found. Up u n t i l  now w e  have had t o  r e l y  on j u s t  good, 
common geo log ica l  judgment. However, geo log ica l  r e s e a r c h  
h e r e  may be on t h e  verge of  paying o f f .  It appears  t h a t  it 
may be p o s s i b l e  t o  recognize a r e a s  of  i n t e n s e  m i n e r a l i z a t i o n  
by t h e  a l t e r a t i o n  and o t h e r  c h a r a c t e r i s t i c s  of  t h e  rocks 
nearby. 

they  

There are i n d i c a t i o n s  t h a t  c e r t a i n  s t r u c t u r a l  f e a t u r e s  are 
p r e s e n t  i n  t h e  0 4 0  ore zone t h a t  are s i m i l a r  t o  those  t h a t  
seem t o  have geo log ica l  s i g n i f i c a n c e  i n  t h e  c o n t r o l  of  t h e  
Bluff  and N o .  8 o rebodies .  This  lends  encouragement t o  t h e  
thought  t h a t  t h e r e ' m i g h t  be much more o r e  t o  be found i n  
t h e  0 4 0  zone. Recent d r i l l i n g  from t h e  4950  l e v e l  and t h e  
4100  l e v e l  i n d i c a t e s  t h a t  t h e r e  w i l l  be cons ide rab le  ore 
above t h e  5100 l e v e l  and perhaps even above t h e  4 1 0 0  l e v e l .  
More encouraging perhaps are t h e  recent d r i l l  i n t e r c e p t s  below 
t h e  5700 l e v e l ,  300 f e e t  lower than  our  planned bottom pro- 

77 feet, and a s e c o n d  i n t e r c e p t  of 1.53% over  83 f e e t ,  50  f e e t  
above w a s  made by wedging t h e  hole .  
d ivulged  by t h e s e  h o l e s  a r e  i n t e r p r e t e d  t h a t  t h e  ground i s  
becoming more favourable  f o r  o r e  depos i t i on  a s  w e  go down. 
As a matter of f a c t ,  w e  know of no reason why t h e  N o .  8 ore-  
bodies  should n o t  go down below t h e  5700 l e v e l .  W e  have an 
i n t e r c e p t  of  25 f e e t  of 1+% copper 700 fee t  below t h e  4 1 0 0  
l e v e l  which appears  t o  be t h e  downward con t inua t ion  of  khe 
W e s t  V i c t o r i a  ore zone. 
t a r g e t s  a t  B r i t a n n i a  o t h e r  than  t h e  0 4 0 ,  t h a t  can be explored 
f r o m  t h e  N o .  1 0  s h a f t ,  are a minera l ized  area s e v e r a l  hundred 
feet  i n  t h e  " footwal l"  immediately t o  t h e  west of  t h e  0 4 0  
below t h e  5700 l e v e l ,  and t h e  Daisy,. 2 , 0 0 0  t o  4 , 0 0 0  fee t  
w e s t  of t h e  040 .  

D i f f i c u l t  as t h e  B r i t a n n i a  orebodies  a r e  t o  f i n d ,  they  are as 
d i f f i c u l t  t o  mine. W e  are f i n d i n g  t h e  s o l u t i o n s  i n t r i g u i n g .  
I n  o r d e r  t o  e x p l o i t  p r o f i t a b l y  t h i s  new orebody it i s  recog- 
n ized  t h a t  an ultra-modern type  of mining ope ra t ion  must be 

.- duc t ion  l e v e l .  W e  had an ore i n t e r c e p t  of 1 .75% copper over  

Rock types  and s t r u c t u r e  

The two most a t t rac t ive  e x p l o r a t i o n  

. 
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conducted which will employ not only the latest mining 
methods, techniques and equipment, but also Industrial 
Engineering, modern cost accounting and controls, and a sound 
personnel programme to improve labour efficiency. Although 
our feasibility study was based upon our present mining 
methods we anticipate some major modifications using new 
techniques and equipment. We will no doubt continue to use 
longhole blasting but because of the irregular orebodies 
we will attempt to develop an economical method of driving 
sublevels with rubber-tired, diesel-powered load-haul-dump 
equipment, and rubber-tired, diesel-powered two-machine, 
one-man "parallel hole" jumbos. The Swedes have for some 
time now developed efficient one-man, two-machine jumbos 
for blasthole drilling. We will also expect to use larger 
versions of rubber-tired, diesel-powered load-haul-dump 
machines for draw point prbduction. These will dump directly 
into the ore pass system and the muck transported by gravity 
to the 42 x 4 8  jaw crusher located below the bottom production 
level. (We have right now an rental Eimco 912 rubber-tired, 
diesel-powered LHD machine with which we are driving two short 
headings on t h e  4 1 0 0  l e v e l  t o  ga in  exper ience  i n  us ing  t h i s  
type of equipment.) 

We are developing an efficient hoisting and haulage system. 
Currently w e  are sinking a 15 x 15 square shaft with two 
skip compartments, a large cage compartment, and a smaller 
compartment for manway, services and counterweight for service 
hoist. A 1000 hop. Canadian General Electric Koepe hoist, 
hoisting in balance two 7-ton, 140 cu.ft. capacity Sala skips, 
loaded from measuring cartridges which will be loaded auto- 
matically from ore bins. The hoist will be semi-automatic, 
operated by the skiptender who will be stationed in the 
vicinity of the shaft loading pockets. 

General shaft and hoist specifications will be as follows: 

SHAFT 

- 4 compartments - 13' 435'' x 13' 9-3/4"outside timher - 2 skip compartments - 1 cage compartment - a service compartment which will contain manway; cage 
counterweight; electric cables; air, water, drain and 
pump lines; ventilation duct 

Depth of shaft - planned - 2200 ft. 
possible - 3000 ft. 
maximum - 4000 ft. 
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HOIST 

Koepe F r i c t i o n  Ho i s t ,  Canadian General Electr ic  

Ho i s t  motor - type  MCF, 1 , 0 0 0  h o p . ,  105 r.p.m., 500 v o l t .  D,C.  

Main M.G S e t  - Type CDF, 830 Kw, 500 V o l t ,  D O C .  Generator  - Type TS, 1 1 0 0  h a p . ,  2300 Vol t ,  3 Ph, 60  c y c l e  motor 

Distance from f u l l  dump t o  bottom of  f r i c t i o n  wheel - 
approximately 75 f e e t .  

Hois t  - 80" diameter  wheel - 4 ropes  

Cycle t i m e  - a t  2200 f t .  - 92 secs. 
3000 f t .  - 1 1 4  secs. 
4000 f t .  - 1 4 1  secs. 

Product ion a t  85% h o i s t i n g  e f f i c i e n c y  - 
. .  a t  2200 f t ,  - 220  t / h r  

3000 f t .  - 1 7 9  t / h r  
4000  f t .  - 144 t / h r  

h o i s t i n g )  
. Depth - 2200 €to - 9 0 , 0 0 0  t/month 

3000 f t .  - 80,000 t/month 
4000  f t .  - 7 0 , 0 0 0  t/month 

Hois t  c a p a c i t i e s ,  maximum, o r e  (allowance included f o r  w a s t e  

Drive Rms Loading - :- 
e.. . . -.2200 f t .  - 9 6 9  h o p .  

- 3000 f t .  980 h o p .  
4000 f t .  - 990  h o p .  

Ropes - 4 x 13/16'' f u l l  lock h o i s t  ropes 

Ho i s t ing  speed - 2200 f t /min 

SKIPS 

- 2 x 1-3/8" non-rotat ing t a i l  ropes  

Make - S a l a  Machine Works (Swedish, made i n  Canada) 
Type - bottom dump, a i r  a c t i v a t e d  arc g a t e  
Payload - 7 tons  (14,250 lb . )  
Deadweight - 1 6 , 0 0 0  lb. 
Length, o v e r a l l  - 23' 6 "  
Loading Car t r idge  - weighing type  

- .* 

B.B. Greenlee 
Manager. 

.. 
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General v iew  South, over upper towndie. Concentrotor and 

~ ~~ ~ 

General view South-west, B r l t m n l a  Creek In foreground. Boll- 
. - #  ~~~. . I .,,. 

General view North, o d m l n l s t r d o n  and communliy bul ldlngs In 
the foreground 

V1.w of lower townsite, looking North-west over Howe Sound. 
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PRESENTATION: THE BRITANNIA MINE 

C.I.M. Luncheon, 
.Thursday, 19 February.1970 . 

. 

.. 

Many o f  you are more familiar than 3: am with the his tory 

of Britannia and the mine'itself, except for development in 

recent years. 

those of you who do not know Britannia, I will briefly run 

However, to refresh your memories and to acquaint 

through the historical dates and the production and tell you 

what we are doing now. 

The mine was discovered in 1888 by Dr. A , A ,  Forbes. First 
* 

production came in 1905 with the completion of the first 

mill. 

with the exception of a four-month strike closure in 1946, a 

nine-month shutdown in 1958 and a seven-month strike in 

The mine has bee'n operating continuously since then 
- -  

1964 - 1965. 

e 

. PROPERTY FILE 



! 

page 2 .  

DATES I N ' T E X  HISTORY OF BRITANNIA BEACH 

Mine discovered by D r .  A .  A .  Forbes 1888 

1905 M i l l  completed and f i rs t  mine product ion from t h e  Jane  
and t h e  E A s t  Bluf f .  

1912 

1915 

Beach s t o r e  and many houses b u i l t  on t h e  f l a t s  

Tunnel Camp b u i l t  

. Railroad t o  t o p  of I n c l i n e  and I n c l i n e  f i n i s h e d  

No.  2 m i l l  of  2,000 t o n  c a p a c i t y  completed , 

1923 

1930 

No. .3 m i l l  completed 

B r i t a n n i a ' s  peak yea r  - reached 7 ,100  t . p .d .  and 44,000,000 

pounds copper prodbced f o r  t h e  yea r .  

Over 1 2 0 0  employees on p a y r o l l  dur ing  1930's. 
* 

. . _. 

1949 
c. 

Road connect ion t o  Squamish 

Road completed t o  Townsite - l a t e r  called Mount Sheer 

September: The P a c i f i c  Great  Eas te rn  Railway s tar ted 

. .  1952 

1956 

r e g u l a r  passenger s e r v i c e  t o  North Vancouver. 

March: ope ra t ions  suspended because of l o w  copper p r i c e s  1958 

4 August: Seaview highway t o  VAncouver w a s  opened 

1959 Operations resumed 

The Anaconda Company acqui red  B r i t a n n i a  proper ty  ' 1963 
. .  . 

S h a f t  . 1968 Sta r t  of t h e  No.  1 0  
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T o t a l  product ion t o  date  has  exceeded 50  m i l l i o n  t o n s  of 

1.25% copper ,  t o  produce i n  excess  of one b i l l i o n  pounds of  

copper .  

feet  s t r i k e  l e n g t h  extending from t h e  s u r f a c e  t o  a ver t ica l  

This  ore came from a minera l ized  zone of over  1 3 , 0 0 0  

dep th  of a t  l eas t  6,500 feet.--- 

P R O D U C T I O N  

1905 - product ion s t a r t e d  from theEas t  Bluff  and t h e  Jane.  
. .  

1'. 1910-1957 Fairview 

20 m i l l i o n  t o n s  of 1.3% copper 

of copper produced. ,500 m i l l i o n  pounds 

Mining 
Methods : 

- Shrinkage 
1930 ' s  induced caving.  .... ' . . _ .  

Serviced by N o .  l S h a f t ,  s tarted i n  1913. 

2. 1913-1970 -- Bluf f 

1 7  m i l l i o n  t o n s  of 0.95% copper 

. 330 m i l l i o n  pounds of copper produced 

Mining Shrinkage i n  1930's  . 
Methods : Induced caving and la te r  longhole  shr inkage.  

Serviced by N o .  7 Sha f t ,  r a i s e d  i n  1 9 4 2 .  

V i c  t o r i a  3. 1923-1970 

. 4 m i l l i o n  t o n s  of' 2.73% copper 
L 

230 m i l l i o n  pounds copper produced. 

Square s e t ,  

V i c  t o r i a  s h a f t  holed t h e  4 1 0 0  l e v e l  i n  1 9 4 0  

r i l l  and s h r i n k  s tope .  P Mining- 
Methods : 

e 
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PRODUCTION,, continued' ~ 

r e l o g  t h e  t e n s  of thousands of f e e t  of core and r'emap t h e  a v a i l a b l e  

4 .  1937-70 NO. 8 

Mining 
Methods : 

4-1/'2 m i l l i o n  t o n s  of 1 . 4 1 %  copper 

1 2 5  m i l l i o n  pounds of copper produced, 

Cut and f i l l ,  square  sets, longhole  
shr inkage.  

I n  1963 The Anaconda Company acqui red  ownership of t h e  B r i t a n n i a  

mine : 

(1) t o  e s t a b l i s h  an  e x p l o r a t i o n  b a s i s  i n  Western Canada; 

(2 )  Jack  Knaebel, Glenn Waterman and o t h e r  exlecut ' ives of 

lievect t h a t  t h e  B 

x p l o r d t i o n  p o s s i b i l i t i e s .  

The t h i r d  of fou r  c a l r r e s e a r c h  l a b o r a t o r i e s  w a s  e s t a b l i s h e d  . 

a t  B r i t a n n i a ,  t h e  f i  ne being a t  

a t  E l  Salvadore,  Chi le ;  and a f o u r t h  a t  S a l t  Lake C i t y ,  Utah, 
I s 

~ 

- .a A r e l a t i v e l y  l a r g e  s t a f f  of competent g e o l o g i s t s  w a s  employed t o  

approximately 800 f e e t  i n  t h e  hangingwall. A 1  though t h e  0 4 0  o r e  



i -  t 

+ 
I 

* 

. zone i s  q u i t e  s i m i l a r  i n  many ways t o  that  o f  t h e  N o ,  8 ,  it has  i t s  

d i f f e r e n c e s .  

From a s t andpo in t  of l o c a t i o n  and t o  a c e r t a i n  e x t e n t  g e o l o g i c a l  

There i s  no z i n c  or  go ld ,  a l though s i l ve r  is improved. 

f e a t u r e s ,  it i s  considered a completely new ore zone, r e q u i r i n g  a 

new s h a f t  and development t o  e x p l o i t ,  

NO. 10 SHAFT DEVELOPMENT 

I n  t h i s  day and age  square  set mining i s  o r d i n a r i l y  uneconomical, 

and ou r  r e c e n t  exper ience  i n  N o ,  8 i n d i c a t e s  t h a t  ver t ica l  or  

horizontal .  Bonghole methods were n o t  , t h e  answer t o  mining N o ,  8 

of d i l u t i o n  and high secondary breakage costs,  

ng t h e  0 4 0  p r o j e c t  w e  knew v e r y  l i t t l e  about  
I 

r 

t h e  0 4 0  ore bodies  and asisumed t h a t  t h e y  would be s i m i l a r  t o  those 

encountered i n  t h e  N o .  8 Mine, W e  eons idered  t h e  fo l lowing  a l t e r n a -  

. .  

t ives  : 

i v e  mining and co 

l a r g e  and l o  

i zed  underground c rush ing ,  u s i n g  a Koepe 

i o n a l  level  t r a n s p o r t a t i o n  

h o i s t  , 

t h e  pa/st se a l t e r n a t i v e  (b) r a t h e r  t han  t a k e  a 

t. t h e  grade  or  ore would n o t  be a s  h igh  as ear l ier  

d r i l l i n g  i n d i c a t e d  and t h a t  w e  would r e q u i r e  low-cost mining. 



. Stoping methods as now planned will in most cases be modified 

long-blasthole vertical rings developed by foot and hangingwall 

fringe sub-levels with a modified sub-level caving for the 

narrower ore bodies.. Each stope will be custom designed and. 

our ramp system being driven 125 - 150 feet in the footwall 
of the ore is designed to allow for maximum flexibility. Sub- 

levels for stope preparation and haulage can be established 

at any elevation for any mining method that might be chosen. 

Rubber-tired, diesel-powered Load-Eaul-Dump equipment and jumbos 

I are planned for stope preparation. L.H.D. equipment will be 

used for production, mucking.from draw points and tramming to 
l 

1 .  

1 .  

. .  ore passes. 
.. . 

.. . . .. 
Anticipated future exploration will be from the No. 10 shaft, 

both to the west toward and beyond the Daisy mineralization 

exposed on t h e  surface and probably back to the east to explore 

the downward possibilities of the No. 8 ore body, or in the 

hangingwall of the No. 8 ore body. 

~ 

s 

' _  .4  

- .  
. .  

e 



SHAFT SPECIFICATIONS,"KOEPE HOIST, SALA SKIPS, 42 x 4 8  PIONEER CRUSHER 

2200 feet per minute rope speed, 

140 Cum Et., 7-ton capacity skips, 

Automatic hoisting, no hoistman (service hoistman 

can operate Koepe hoist manually by swivelling 

around in his chair to Koepe hoist controls). 

Service hoist - one of our present double-drum 
hoists, single cage and counterbalance. 

KOEPE HOIST - 

20%' incline 

width - 9 - 12 ftm 
RAMP 

hei'ght- 9 ft, 

Haulageways: 
e 

ftm 9 - 12 wide , 9 ftm high. 
> 

. .  , ' . 

. 
ETMCO 912 and SCOOPTRAM LoHoDm .- 

Capacity: 2 yards 

Width: 5 feet 

Height: 4 ftm 6 ins, 

Lengkh: approximately 
8 

21 feet, 

- .* JUMBO disel-powered, rubber-tired, - manufacturer not yet chosen. 

SHAFT SINKING: - Slashing to pilot raise 
- Pilot raise being driven by Alimak raise climber. 

ROCKBOLTS: 

SCREEN 

5/8 x 8 ft. on 4 ft. x 4 ft, pattern. 

4 "  x . 4 "  4 ( ? )  gauge, 5" x 8 '  pieces. 
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SPECIFTCATIONS, cont inued 

SHOTCRETE Meynadier ( S w i s s ) ,  q u i t e  s imilar  t o  t h e  I t a l i a n  

A l i v a .  

- minus 5/8" aggrega te  

- 6 bags t o  yard mix (up t o  1 0 , 0 0 0  pounds conc re t e )  

- s e v e r a l  lkinds of a c c e l e r a t o r s  used s u c c e s s f u l l y ,  

sugar  sp r ink led  on s h a f t  muck p i l e  t o  keep 

rebound from s e t t i n g .  

- c a p a c i t y  2 1  yards  per s h i f t  

(minimum 3" t o  5" thick) 

- 1 yard per f o o t  of s h a f t ,  

: W e  have explerienced cons ide rab le  overbreak i n  a g r e a t  p a r t  of t h e  

s h a f t ,  however, wi th  t l2olts, Screen and t h e  shot-reting, t h e  

s h a f t  has  s le t t led  down and shows no weig p r e s s u r e  on t h e  

;soever, Sho tc re t e  cracks a long  s een edges,  o therwise  
I 

r 
I 

looks good, 
* * 

I 

. 4  

\ 
f -  BEARERS : 1 2  inch  eye beams, j u s t  below each s t a t i o n .  



It has been a long, hard pull and if it had not been for 

income from Logging, gravel, cement-copper as well as tailings 

and pyrite, we probably could not have weathered the storm. 

We have been producing the past couple of years copper ore 

containing 1% and less of copper. And’this is high-cost mining, 

In-closing I would like to acknowledge the cooperation received 

from many sources, particularly Bill Peck and his staff, whose 

understanding and cooperation have been a big help. I would also 

like to mention the cooperation of The Honourable Mr. Ray Williston, 

Minister 

‘ least my 

r -  

of Lands, Forests and Water Besources, and last but not 

good friend, Charlie Mitchell, whose good .advice and 

have been invaluable. 

B.B. Greenlee 
Manager 
ANACONDA BRITANNIA MINES LTD, 

e .  

rw 
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