
802143 
93<?/|/ 

The Geology and Development of the 
No. 8 Orebodies, Britannia* 

W . T . I R V I N E ! 

Introduction 

TH E Britannia Orebodies occur in Mesozoic schists which form part of a roof 
pendant in the Coast Range Batholith of B . C . The deposits are located on 
the east side of Howe Sound, some 20 miles north of Vancouver, B . C . The 

camp is served by two settlements, one at Britannia Mines Townsite, approxi­
mately three miles from the water's edge at an altitude of 2100 feet, and the 
other at Britannia Beach on Howe Sound. The first discovery was in 1888 and 
the orebodies were first exploited in, 1905.' F r o m the start of production in 1905 
until the end of 1944, the property has produced 732,414,420 pounds of copper 
and 261,126 ounces of gold. This production has been from the various orebodies: 
Victoria, Empress, No. 5, Fairview, Bluff and Jane. In 1937 the No. 8 Orebody 
was discovered by diamond drilling from the 4100 level, some 300 feet above sea 
level. F r o m that time until the present this orebody has been in the process of 
development. U p to the end of 1944, upwards of 1,000,000 tons of ore were devel­
oped, containing values in gold, copper and zinc. There has been little stoping in 
this orebody as yet, most effort having been directed towards development. Ore 
has been delimited from the 3800 to the 4950 levels and a shaft has been sunk, 
extending from the 1000 level to the 5250 level. In the near future mining efforts 
wil l be directed towards production and also towards development and explora­
tion at depth. 

General Geology 
The Britannia roof pendant, st.\, 

square miles in area, is compos j 
sedimentary and volcanic rocks of • 
Britania Group, Triassic or Jurassi-
age. The orebodies ocur in rocks 
the lower formation of the group, • 
Britannia formation/') 

These rocks consist of argillaa 
slate, fine to medium grained h;:* 
frajjmentals and volcanic flows. T 
formation has been steeply tilted o; 
has been locally folded and sheared. 

The outline of the roof pendant '; . 
been traced on the surface, but to <!;>• 
none of the workings or drill hiv 
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have encountered the bottom of the 
pendant and no information is avail­
able as to its probable depth. 

The major structural feature of the 
area is a broad, steeply dipping shear 
zone which is roughly parallel to the 
strata and which has been traced for 
a number of miles along its strike. The 
Britannia orebodies, a series of eight 
separate replacement deposits of vary­
ing types, occur at intervals in the 
shear zone. They have been localized 
in fracture zones in competent rocks 
which occur along the hangingwall of 
a strong thrust fault which parallels 
the zone of shearing. The No. 8 ore-
bodies are the most westerly and deep­
est of the known orebodies. 

Mine Geology as Related to 
the No. 8 Orebodies 

The steeply tilted Britannia forma­
tion has as its footwall, or more north­
erly member, a thick series of argil la­
ceous slate. Immediately to the hang­
ingwall of this lie several hundred 
feet of highly sheared tuffs, fragmen-
tals and flows. A thick series of quartz 
chlorite sericite schist adjoins this on 
the hangingwall, and is again succeed­
ed to the south by a series of sheared 
tuffs and fragmentals. A thick band 
of argillaceous slate occurs to the 
hangingwall of these sheared rocks. 

The argillaceous slates are smooth 
textured, uniform black to dark bluish 
grey rocks, having in general, well 
developed cleavage. The slates are 
well fractured along planes which in­
tersect the cleavage faces. 

The sheared rocks to the hanging-
wall of the footwall slates vary in tex­
ture from smooth, fine grained schist, 
to one in which small mottling has im­
parted a rough texture. This varia­
tion in texture represents the range 
from fine grained tuffs to fragmentals 

and agglomerates. These rocks now 
consist of quite fissile chloritic to seri-
citic schists which form an incompe­
tent band, in which is located the main 
thrust fault. 

L y i n g to the hangingwall of these 
schists there is a distinctive chlorite 
sericite schist known locally as the 
"green mottled schist." This schist, 
properly described as a quartz chlorite 
sericite schist, has a felsitic ground 
mass and lenticular chloritic mottles 
of varying sizes and frequency. 
JamesW and SchofieldO have con­
sidered the green mottled schist as a 
sheared felsite porphyry sill. Ebutt<4> 
considers the green mottled schists to 
be volcanic in origin. In recent years 
the schist has been widely exposed by 
means of extensive diamond dril l ing 
and it has been possible to study its 
character and relationship to a degree 
never before possible. The many ex­
amples seen of typical green mottled 
schist blending into fragmental types, 
with the mottles becoming more or 
less elongated chlorite fragments in 
the felsitic groundmass, suggest to 
the writer that the green mottled 
schist is a sheared fragmental rock, 
probably of volcanic origin. 

The green mottled schist owes its 
importance to the fact that it has been 
the host rock for most of the Britannia 
orebodies. The schist forms a thick 
band extending from east of the V i c ­
toria orebody to just west of the No. 8 
orebody. Here it pinches out, forming 
a nose, which has been traced from 
the surface to the 4100 level, and has 
a westerly plunge of 4 5 ° . To the foot­
wall of the No. 8 orebodies this schist 
has a thickness of 500 feet. 

The No. 8 orebodies lie to the hang­
ingwall of the green mottled schist, in 
a series of sheared tuffs and fragmen­
tals. The three main lenses He in a 

FIGURE 2. 

silicified and mineralized zone whirl 
approaches the green mottled schist a-
the 3800 level, but in general <ij.,. 
away from it at depth. The mov 
prominent rock in the region of th. 
orebody consists of a grey to greenb! 
grey schist having small mottlint-
The mottling appears to be caused },-. 
small chloritic lenses which in som,. 
cases grade into relatively unsheare,; 
small fragments. There is little vari. 
ation in the size of the fragments or 
mottles in the region of the orebodies. 
although farther to the hangingwall 
there are less mottled, more fragmen­
tal rocks with larger sheared frag­
ments visible. 

Interbedded with the fragmental 
rocks there are relatively thin layers 
and lenses of extremely fine grained 
rocks, apparently tuffs. These are 
light to medium grey in colour, and 
are frequently somewhat cherty. 

Elongated lenses of soft slatey 
schist, usually dark grey to black in 
colour, occur interbedded with the 
tuffs and fragmentals in the region of 
the ore zones. 

Dykes 

Three distinct types of dykes occur 
in the No. 8 area. The earliest of these 
consists of a number of extremely 
sheared and drag-foiled chloritic 
dykes, which have been correlated 
with the andesite dykes identified by 
James,(5) occurring in the upper part 
of the mine. They occupy a set of 
north - westerly trending fractures 
which cut indiscriminately through 
the ore zone, a fact which would indi­
cate that these dykes were post ore. 
The dykes are in places well mineral­
ized, however, and it is possible that 
they were injected in between two 
periods of mineralization. 

In addition to these andesite dykes 
there are a large number of felsite 
porphyry dykes in the area. They have 
been injected into a set of fractures 
which trend from due east-west to 
slightly north-west, and which have a 
flatter dip than the formations which 
they cut. On the lower levels, the fel­
site dykes are to the hanginrwall of 
the green mottled schist, but their flat­
ter dip brings them closer to that 
schist on succeeding higher bvels, vn-
til on the upper No. 8 levels they cut 
well into the green mottled schist. T ' ? 
dykes vary in width from a few inches 
up to twenty or more feet. Each indi­
vidual dyke may be traced for hun­
dreds of feet along the strike and dip, 
and are continuous except for occa­
sional "windows." 

The dykes are typical felsites, which 
may be identical in composit'on with 
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the alhitc dacito dykes identified by 
James.(6) They are medium to fine 
grained porphyries, varying in colour 
from green to pale cream, with some­
times a faint pinkish tinge. The finer 
grained phases present a somewhat 
cherty appearance, and their porphyr-
itic character may be determined only 
under a microscope. The felsite dykes 
have been subjected to little shearing, 
and are hard and brittle in character. 

The relationship between the felsite 
dykes and the ore presents an interest­
ing problem to which a positive solu­
tion has not yet been provided. The 
felsite dykes are flatter in dip than the 
orebodies, although roughly parallel to 
them in strike. Individual dykes may 
be traced upward into the hanging-
wall of an orebody, and through the 
ore to the footwall, which they may-
leave several hundred feet higher than 
the hangingwall intersection. The 
dykes thus appear to cut right 
through the ore, and since there is no 
difference in character or quantity of 
ore to footwall or hangingwall of each 
dyke, there has been no apparent dam­
ming of solutions, indicating that the 
dykes were post ore. In addition, 
chilled margins may be observed 
against the ore, showing that there 
has been little or no replacement by 
mineralizing solutions at the edges of 
the dyke. On the opposite side of the 
scale, however, it has been noticed that 
chalcopyrite stringers, when ap­
proaching the dyke contact, will 
change in strike or dip to conform 
with that of the dyke. Apparently, 
therefore, fractures which controlled 
this mineralization were influenced by 
the dykes which must thus have pre­
ceded the mineralization. Recent de­
velopment has also revealed that on at 
lsast one level the dyke is not contin-

ous where it occurs in the ore, but con­
sists of a series of disconnected lenses 
of dyke material, arranged along the 
strike of the dyke. This might pos­
sibly explain why there was no dam­
ming of solutions. It is hard to ex­
plain, however, the very slight amount 
of mineralization in these dykes. A l ­
though the ore contains heavy concen­
trations of sphalerite, no sphalerite 
has been observed replacing dyke ma­
terial, or filling fractures in the dykes. 
There has, however, been a slight 
amount of chalcopyrite occurring as 
blebs and small stringers in the dykes. 
A n explanation may be that the dykes 
were injected after the sphalerite 
mineralization, and before the chal­
copyrite. Information revealed by fur­
ther stoping, coupled with laboratory 
work, may bring a positive answer to 
this problem. 

In addition to the foregoing dyke 
occurrences, the No. 8 area is tra­
versed by a number of narrow 1am-
prophyric dykes which strike north­
westerly, and dip steeply to the west. 
These dykes are later than all of the 
mineralization, and intrude all other 
dyke formations. In places a slight 
displacement of the dyke walls has 
been noted, the rock to the hanging-
wall having moved upward relative to 
the footwall side. 

Structure 
General 

Briefly, the apparent structural se­
quence in the Britannia roof pendant 
may be described as follows. The for­
mations were up faulted and steeply 
tilted by orogenic movements accom­
panying the invasion of the Coast 
Range batholith. Compressive stresses 
acting along a north-easterly direc­
tion created a strong zone of shearing, 

the major shearing axis being 
north-westerly direction. A s a pi, 
inary to shearing there was ; 
buckling and folding along the str , 
of the shear zone, the later sheai • -
cutting indiscriminately across • 
limbs of the folds. The thrust m<>\ 
ment was accentuated along a ] 
competent horizon in the shear • 
and a strong thrust fault develop, 
p o s s i b l y contemporaneously v . \ -
some of the shearing. Compressi\ 
stresses acted intermittently, spar. • 
between periods of mineralizati..' 
and these stresses caused local shear 
and tension fractures to develop j r 

competent areas adjacent to the main 
thrust fault. This period of compres­
sion and thrust faulting was followed 
by a period of relaxation during which 
steep, north-westerly striking normal 
faults developed. 

Shearing 

The most evident structural feature 
at Britannia is the main shear zone, 
an area of sheared and foliated rocks 
occurring within the roof pendant. The 
zone is steeply south dipping, with a 
westerly to north-westerly strike. It 
has been traced for a number of miles 
along its strike, and is several thou­
sand feet wide in the eastern part, 
but narrows towards the west, reach­
ing a point some 10,000 feet to the 
west of the No. 8 orebodies. The shear 
zone is approximately 1,000 feet in 
width in the region of these orebodies, 
which occur centrally with regard to 
its footwall and hangingwall. 

Fault ing 

The shear zone is traversed by a 
large scale thrust fault which paral­
lels it in strike and dip. This fault is 
closely related to the shearing within 
the zone, and has probably been caused 
by the same stresses. The fault was 
localized along a zone of incompetent 
slates, tuffs and fragmentals lying 
just to the footwall of the competent 
green mottled schist. The footwall 
rocks have been moved a considerable 
distance to the west, and slightly up­
wards in relation to the rocks to the 
hangingwall of the fault. This thrust 
fault parallels the green mottled 
schist in general, and lies to the foot­
wall of it, except at depth, where a re­
verse dip in the green mottled schist 
places it to the footwall of the fault 
zone. 

The Britannia orebodies have all 
been deposited in favorable zones ad­
jacent to, and to the hangingwall of, 
the main thrust fault. Mineralizing 
solutions have ascended either up the 
fault zone, or along openings produced 
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by movement along the fault. The No. 
8 orebodies lie several hundred feet to 
the hangingwall of the main thrust 
fault, near where it cuts through to 
the hangingwall of the green mottled 
schist. 

Only one post ore fault is known to 
exist in the No. 8 orebody. This fault 
may be observed on the 4350 and 4500 
levels, intersecting the 8A orebody in 
the middle of its length. The fault has 
a general north-westerly strike which 
swings towards the north as the fault 
crosses the ore zone. The fault dips 
steeply towards the south. There has 
been a horizontal displacement along 
the fault of approximately 50 feet, 
the south side having moved towards 
the west with respect to the north side. 
The fault is a normal one, indicative 
of the relaxed conditions usually asso­
ciated with post ore movements. 

Folding 

Some of the early folding which de­
veloped as a result of pre-shearing 
stresses has bet,n revealed in the reg­
ion of the No. 8 orebodies by the map­
ping of distinctive horizon markers. 

A large scale gentle fold is revealed 
in the mapping of the hangingwall 
contact of the green mottled schist. 
This contact has been mapped in suf­
ficient detail to have indicated this 
fold on the 3500, 4000, 4100 and 4500 
levels. On the 3500 level the fold is 
to the east of the upward projection 
of the ore zone, but it can be seen oc­
curring further to the west by suc­
cessive lower levels. On the 4000 level 
the eastern limb of the fold can be 
seen just to the west of the No. 8 ore-
body proper. (See F i g . 2.) On the 
4500 level, the apparent crest of the 
fold is just west of the 8B orebody. 
(See F i g . 3.) This indicates a plunge 
to the west at 30 degrees to the hori­
zontal. There are not sufficient horizon 

markers in the sheared tuffs and frag­
mentals to the hangingwall of the 
green mottled schist, to be able to map 
folding of these schists on each level. 
On the 4500 level, however, there are 
indications that these schists have been 
folded similarly to the green mottled 
schist. 

On the 4500 level a large fold has 
been revealed by the mapping of a 
lens of dark slatey schist near the 
west end of the 8B orebody. (See F i g . 
3.) Here the slate has been folded 
into a large crescent with the open 
side of the crescent facing east. This 
fold has been of economic importance 
as mineralization has been concen­
trated within .the fold in sufficient 
strength to form an ore shoot of the 
No, 8B orebody. A s this fold has not 
been mapped on any other level its 
plunge is not known. 

Mapping on the 3800 level has re­
vealed a lens of fragmental or tuff 
having a common axis with the No. 8 
orebody on that level. This lens is 
bounded by a narrow strip of green 
mottled schist to the hangingwall, and 
it is succeeded to the hangingwall by 
a thick series of fragmental and tuf-
faceous rocks, (See F i g . 4.) In section, 
as shown by the block diagram and 
by Figures 5 and 6, this structure ap­
pears as an apparent fold or overlap 
of the green mottled schist. There is 
no evidence which would indicate the 
plunge of this structure, which has 
had an apparent important control over 
the No. 8 mineralization. 

Fracturing 

Due to the effect of compressive 
stresses, fracturing has developed in 
certain brittle formations in and near 
the ore zone. The strongest fractur­
ing is in silicified schists and in com­
petent tuffs. These racks have frac­
tured under stress, while adjoining 

softer schists have absorbed 
movement along the planes 0 f 
schistosity. The fracturing has 
place in several periods. Early j . 
turing opened the way for the im-;i 
of quartz resulting in the silicifi<;,t 
of large portions of the ore z , 
Later fracturing gave access to u 
eralizing solutions which deposj* 
quartz and sulphides in the fractur 
These later fractures have been nip­
ped in detail where they have been , . 
posed by workings. In general tl; 
have a north-westerly strike, a mini • 
ity of the fractures striking .. 
a north-easterly direction. Mineralise 
tion of ore strength is confined i 
zones of north-westerly striking frai 
tuxes which are distributed through, 
out the ore zone, and adjoin highly si-
licified and replaced ore lenses. 

Silicification 
There has been silicification of cer­

tain bands and zones in the tuff frag­
mental series in the region of the ore-
bodies. This zone of silicification con­
stitutes what has been described a> 
the ore zone. This ore zone has been 
exposed completely on the 4500 level, 
where the silicification is more intense 
and of greater extent than on higher 
levels. 

The strongest silicification consists 
of a complete replacement of certain 
lens shaped bodies surrounded by rec­
ognizable tuffs and fragmentals. The 
replacement is so complete that the 
host rock is difficult to recognize. 
There are, however, a few unreplaced 
fragments which may indicate a frag­
mental host rock. These replaced 
zones are occupied by heavy ore min­
eralization. (See F i g . 3.) 

Towards the west end of the 8B ore-
body, enclosed by a fold of slate, (Fig. 
3), there is a body of silicified frag­
mental rock in which the host rock 
has been "soaked" with quartz, that 
is, there has been a partial replace­
ment, with an absence of quartz 
stringers, but with a very high per­
centage of quartz. A t the same time 
the original texture of the rock is well 
preserved and its character may be 
easily recognized. 

Surrounding, and adjacent to these 
silicified bodies there is a general 
zone containing a series of small, close 
quartz stringers following an irregu­
lar fracture pattern in sheared tuffs 
and fragmentals. This zone of string­
ers occupies the major proportion of 
the ore zone. The outlines of this 
zone are clear cut. It is parallel to 
the general trend of the ore shoots 
and is somewhat wider. Towards the 
west end of the 8A ore shoot the zone 
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breaks up into fingers, one of which 
contains the western end of this ore-
shoot and continues past the ore as an 
elongated tapering finger. These 
fingers play out several hundred feet 
to the west of the No. 8A mineraliza­
tion, and are succeeded towards the 
hangingwall by another series of fin¬
gerlike lenses of silicified rock which 
continue to the west, and which con­
tain, or are closely associated with 
the ore shoots of the 8B orebody. (See 
F i g . 3.) 

M i n e r a l o g y 
The No. 8 mineralization is of meso-

thermal type, and the minerals repre­
sented all occur in one or another of 
the Britannia orebodies. The sequence 
in which the various minerals were in­
troduced cannot be accurately deter­
mined without a detailed study of pol­
ished sections. Even without this 
study, however, certain deductions 
may be made from field work and from 
hand specimens. 

The following minerals have been 
identified in the No. 8 orebody: pyrite, 
sphalerite, galena, chalcopyrite, gold 
and quartz. Alteration products or 
original rock forming minerals pres­
ent in partly replaced host rocks have 
been omitted. 

Pyrite 

Pyrite occurs typically as fine to 
medium grained cubes disseminated 
throughout the ore zone, and is found 
both in ore shoots and in the sur­
rounding schists. A small proportion 
of the pyrite is pi'esent in pyritic 
stringers occupying fractured zones 
in or near ore shoots. Pyrite is by far 
the most abundant mineral in the No. 
8 ore zone. A s shown by an examina­
tion of lightly polished sections it is 
in part earlier than sphalerite or chal­
copyrite, where it occurs in the chal­
copyrite sphalerite lenses. A later 
phase of the pyrite has accompanied 
chalcopyrite mineralization occupying 
later fracture zones. 

Sphalerite 

Sphalerite is present in irregular 
disseminations occupying lenses of 
complete siliceous replacement only. 
The mineralization is irregular 
enough so that individual 5 foot core 
samples within the lenses, though al­
ways showing zinc values, wil l vary 
in zinc content from 1% to over 20%. 

The sphalerite is generally fine to 
medium grained, and steel grey in 
colour, although many examples of 
brown sphalerite may be seen. Picked 
samples of sphalerite, however, are 

generally quite low in iron. It i s , 
monly closely associated with ; • 
crystallized pyrite, and where ].• . 
mineralization is heavy it is s] 
times difficult to recognize the sj^ 
erite in a hand specimen, although s, 
says may give unexpected high i 
values. 

Sphalerite is the most localized 1 

the sulphide minerals, and this lor:,' 
zation, together with its relativ. 
uniform distribution, may be due u< , 
single period of deposition. From a-
examination of lightly polished si 
tions, the sphalerite is quite definite!•, 
later than the heavy pyrite miner;,, 
zation accompanying it. From liar..: 
specimens examined megascopicalh 
and from field observation, the chal­
copyrite is apparently later than UK-
sphalerite, as it may be seen reining 
masses of that mineral. 

Galena 

Small amounts of galena are pres­
ent in the No. 8 orebodies, invariably 
associated with sphalerite. The galena 
is present as short narrow stringers 
or in compact small lenses, and occurs 
as medium grained crystals. The aver­
age lead content of the ore is about 
one half of one per cent, and at no 
place have individual five-foot samples 
averaged higher than 3% lead. 

Chalcopyrite 

Chalcopyrite, the principal commer­
cial mineral, occurs as massive vein-
lets, as small stringers or as irregu­
lar disseminations. It is in general 
rather intimately associated with 
varying amounts of pyrite. In some 
places small stringers of almost pure 
yellow chalcopyrite have been noticed, 
but they are the exception rather than 
the rule. The distribution of chalco­
pyrite within the ore shoots is quite 
regular, individual samples rarely 
running under 1.0% or over 4.0%. 

Chalcopyrite is more widely distrib­
uted than the sphalerite, occurring 
with it in the chalcopyrite, sphalerite 
lenses, and also outside these lenses in 
fractured zones. There is no direct 
evidence to show that in these locali­
ties of deposition the chalcopyrite is 
contemporaneous. It is a fact, how­
ever, that some of these fractured 
zones adjoin and merge into the chal­
copyrite sphalerite lenses. Other such 
zones, although separated where ob­
served on a level, may join these lenses 
at a lower elevation. It is quite pos­
sible, then, that the chalcopyrite bear­
ing solutions, having exhausted the 
possibilities of deposition in the al­
ready heavily replaced lenses, have 
overflowed into receptive adjoining 
formations. 

L E G E N D -
\ Ore, siliceous replacement with 
j pyrite, sphalerite,! chalcopyrite 

Ore outlines.Outside of siliceous 
replacement lens the ore consist: 
of chalcopyrite stringers 

Main thrust fault 

K'v'/\'j Quartz chlorite sericite schist 
t2iiii-{green...moUle(l schist) 

Sheared fragmentals tulfsiflows 

mm 
GENERAL IZED NORTH 
SOUTH SECTION 
THROUGH THE No.8 
O R E B O D Y 
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Quartz 

Quartz occurs abundantly in the 
orebodies and surrounding' zones. The 
quartz in the replacement lenses is 
massive and dark with a glassy lustre. 
The quartz occurring in small frac­
tures throughout the ore zone is quite 
white and stands out sharply against 
the surrounding darker background. 

Quartz is the most abundant min­
eral in the orebody, and apparently 
overlaps all of the other mineraliza­
tion. The earliest phase of the quartz 
is probably represented in the quartz 
soaked rocks seen in the SB orebody. 
Contemporaneous with this, or pos­
sibly later, was the complete siliceous 
replacement of certain lenses in the 
ore zone. This replacement was pos­
sibly a continuation of the quartz 
soaking, which for various reasons 
had continued to a greater degree in 
certain localities. This silicification 
was; generally earlier than the chal­
copyrite and sphalerite mineraliza­
tion occupying these lenses, but was 
later than some of the pyrite. Quartz, 
filling the many small fractures a l ­
most universally present throughout 
the ore zone, is presumably later than 
these earlier phases of silicification. 
In places, though not generally, these 
quartz filled fractures occur within 
the replaced lenses. A later phase of 
the quartz is contained in the small 
gold bearing quartz stringers occupy­
ing late fractures in the No. 8 orebody 
proper. 

Gold 

In the lenses of siliceous replace­
ment, and especially in the most east­
erly of these, the No. 8 proper, there 
are isolated gold shoots with an aver­
age gold content of from one half 
ounce to one ounce to the ton. In 
specimens of ore of this grade, gold 
may be seen with a hand lens. The 
gold consists of small irregular blebs 
or short narrow stringers occurring in 
small white quartz veinlefs which cut 
all the surrounding minerals. The gold 
is not noticeably associated with any 
of the sulphide minerals. 

Small quantities of gold are more 
or less uniformly distributed through­
out the orebodies. The mineral asso­
ciation of this gold is not known. From 
this it would appear that the gold is 
of two ages, the earlier one being of 
general distribution, the later one be­
ing confined to local shoots. 

Relationship of Ore to 
Rock Types 

The No. 8 solutions definitely pre­
ferred certain rock types. The ore-

bodies are confined almost entirely to 
tuffs and fragmentals lying to the 
hangingwalls of the green mottled 
schist. The green mottled schist, a 
rock which had been the host of most 
of the Britannia ore, is definitely un­
favorable in the case of the No. 8. The 
apparent cause of this is that favor­
able structure has not developed in 
the green mottled schist. Due to the 
relative lack of brittleness of this 
schist in the No. 8 region, deforming 
stresses have been absorbed mainly 
along planes of schistosity, leaving 
only short discontinuous fracture 
zones to be occupied by mineralizing 
solutions. 

In general, ore mineralization has 
been strongest in fragmental rocks of 
medium texture. The coarser f rag­
mentals are not favorable, and the 
fine grained tuffs, although not neces­
sarily unfavorable, are not common in 
the ore zone. Al though the rocks in 
the ore zone have been sheared, the 
shearing is not as intense as in the 
rocks to footwall and hangingwall. 
The conclusion is that rocks in the 
ore zone have been preferentially si­
licified at an early period, due to their 
relatively greater porosity. Subse­
quent deforming stresses have frac­
tured parts of the siliceous ore zone, 
and the less competent unsilicified 
rocks to the footwall and hangingwall 
have absorbed the movement, which 
has contributed to their greater schis­
tosity. 

Concentration of ore in shoots and 
lenses of distinct mineralization with­
in the siliceous ore zone is difficult 
to ascribe to the controlling influence 
of rock types only. In the chalcopyrite 
sphalerite lenses the replacement has 
been so complete that the original 
rock type is hard to identify. In places 
remnants of thin bedding may be 
seen, but these occurrences are so lo­
cal that it is probable that they rep­

resent scattered replaced h , , . , . 
slate. Such slate lenses are < 
outside of these replacement l 
F r o m detailed observation, hi>v 
it would appear that the rephu-i ,j . 
consisted mainly of a medium K.f 

fragmental. 

The chalcopyrite mineralizati-.; >. 
cupies fracture zones in either nu t; 
grained fragmentals or fine grn, ; 

tuffs. These fragmentals have >.. 
rendered competent by silicifu-nr 
and the tuffs, although not nece*-;i: 

silicified, are sufficiently computer; 
character to contain fracture zon< 
Structural Control of Ore Deposition 

The general location of the No, • 
orebodies is due to their proximity • 
the main thrust fault. Fractures \vl., 
developed to the hangingwall of •,: 
fault guided the ascending solutiot-
until a zone favorable for deposition 
was reached. Porosity of fragment:., 
beds was a factor in the primary lo­
calization of mineralized bodies. Dis­
tinct structural features, however, 
were responsible for the final position­
ing of individual orebodies, and aha 
formed local controls which cut off ami 
terminated ore lenses at their ex­
tremities. 

A s mentioned previously, pyrite, 
sphalerite and some quartz were de­
posited early, forming replacements 
in porous zones. A s a result three 
distinct siliceous lenses were formed, 
containing appreciable amounts of 
pyrite and sphalerite, disseminated 
throughout. Later fracturing of these 
siliceous masses enabled copper rich 
solutions to form chalcopyrite string­
ers within the original lenses, to pro­
duce lenses of copper-zinc ore. A l ­
though most of this fracturing was 
confined to the competent siliceous 
lenses, some fracture zones developed 
in the partially silicified schists sur­
rounding these lenses. Where these 
fracture zones merged with the re­
placed lenses they were subject to 
mineralization by the copper rich solu­
tions whose course had been mainly 
confined to these more deep seated and 
continuous lenses. A s a result, small 
chimneys and irregular shoots of 
chalcopyrite stringer-lode type were 
formed, surrounding the more mas­
sively mineralized sphalerite - chalco­
pyrite lenses. 

Folding has previously been men­
tioned as having had an important ef­
fect on ore deposition. Actual ly, the 
folding has apparently not affected 
primary location of orebodies, but lias, 
in places, caused the abrupt termina­
tion of ore shoots. 
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The wide crescentic fold of slate 
mapped near the west end of the 8B 
orebody on the 4500 level, has abrupt­
ly terminated a hangingwall chalco­
pyrite ore shoot at its western extrem­
ity. To the west of the slate fold, or 
hood, there is barren schist, while to 
the east, within the hood, a consider­
able concentration of sulphides has 
taken place. Fracturing has de­
veloped in quartz soaked fragmental 
rock, within the hood, the most intense 
fracturing having taken place, not 
against the slate, but a short distance 
from it. A s a result, the sulphide con­
tent increases, going away from the 
slate, towards the centre of the ore 
shoot. 

The flat plunging fold which has 
caused a hood of green mottled schist 
to be superimposed above the course 
of the No. 8 mineralizing solutions 
(see F i g . 6) has had an appreciable 
control on ore deposition in the No. 8 
orebody proper. Below the green mot­
tled schist, chalcopyrite stringers of 
ore grade occur in a siliceous frag­
mental rock. A s the mineralized zone 
passes upward into the green mottled 
schist, there is a marked decrease in 
the mineral content, and ore termin­
ates at or near the contact. A p p a r ­
ently fracturing has not developed to 
as great an extent in the green mottled 

schist as it did in the fragmental for­
mation just below it, and due to this, 
circulation of solutions and mineral 
deposition continued to a greater de­
gree in the lower formation. 

The flat plunging fold mentioned 
above" has been mapped on the 3800 
level, using the hangingwall contact 
of the green mottled schist as a hori­
zon marker. Stoping operations car­
ried on just above the 3900 level have 
revealed this fold at a lower horizon. 
Here, distinctive narrow slate lenses 
have been mapped in vertical section 
as forming a hood which has produced 
a sharp contact over heavy sulphide 
mineralization. Directly below the 
slate hood, and in contact with it, is 
massive, fine grained pyrite replace­
ment. Below the pyrite there is mas­
sive fine grained sphalerite minerali­
zation, with fingers of sphalerite pro­
jecting into the pyrite zone. Chalco­
pyrite and quartz stringers intersect 
the pyrite and sphalerite mass. The 
uniformity of the heavy pyrite and 
sphalerite mineralization, together 
with the fine texture of these minerals, 
indicate the possibility that a porous 
host rock allowed circulation of solu­
tions and complete replacement, aided 
by the damming action of the slate 
hood. The chalcopyrite mineralization, 
as elsewhere in the No. 8 orebodies, 

followed a period of f r a , t . . . 
produced a zone of string, j 
control of this slate hood <> 
cal is shown by the fact t? 
pyrite stringers occur \,, < 
hangingwall of the limbs «,f 
as well as above it. This in.-
the later chalcopyrite mi r. t 

by-passed a control which h., 
most, or all , of the earlier . 
The reason for this is undoui • 
cause the fracturing whirl, 
the later solutions to circu!..-
place over a greater width t? 
of the early ore channel. 

Depth Considerations 

The Britannia ore has a kn... 
tical range of close to 5,000 f.. • 
ing it one of the deepest, if : 

deepest ore occurrence in Brit, 
lumbia. It is interesting to n<-* 
the mesothermal character of t':. 
eralization has persisted v. 
change from the Fairview, the } v 
orebody, to the lowest portion * 
No. 8, at the bottom of the know 
occurrence. The No. 8 itself is 
eralogically very similar to the J 
orebody, one of the Britannia or* 
ies which occurs at an elevation 
feet higher. No mineral may be 
to be characteristic of the deeper S 
tannia orebodies. Sphalerite is perh 
the most characteristic No. 8 mim: 
but in the Jane orebody, sphah: 
occurs in equal abundance, and sp; 
erite occurs abundantly in the N* 
orebody, one of the highest of the U: 
tannia orebodies. 

The granitic source of the Britanr; 
ore solutions underlies the roof per. 
ant, and one would expect to encou 
ter higher temperature minerals . 
the granite is approached below t 
present known limits of the ore. T 
bottom contours of the roof penda: 
are unknown, no granite having b« • 
encountered in any of the undergrou: 
workings, and the depth of oM< 
sheared rock between the present or 
and the top of the granite is thus n< 
available. Some pyrrhotite mineral iza 
tion has been encountered, however 
about 5,000 feet west of the No. 8 ore-
bodies, at the 4100 level. A s no pyr­
rhotite is known to ocur in the No. > 
zone, or to the east of it, this possibh 
indicates that the granite is shallower 
under the pyrrhotite occurrence, deep­
ening towards the No. 8 zone. 

It seems quite probable, at any rate, 
that a considerable depth of sheared 
pendant rocks occurs beneath the ex­
isting ore, A current geological 
problem is to determine whether, h-
this zone, there is a downward exten­
sion of the known No. 8 ore, or a re­
currence of similar orebodies at depth. 
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In considering this problem it was 
noted that the No. 8 orebody bottomed 
quite suddenly, the vertical change 
from heavy sulphide mineralization to 
barren schist being abrupt. If the 
bottoming of the ore had been due to 
a change in temperature and pressure 
affecting deposition from ore solu­
tions, the decrease in mineralization 
going to depth, would have been much 
more gradual. In addition, recent geo­
logical information gained from dia­
mond drill holes, though meagre, has 
indicated that the bottoming of the 
ore is accompanied by a sharp change 
of dip in the enclosing schists. Since 
there is no evidence from the mineral 
content of the No. 8 ore, that the bot­
tom of a mesothermal zone has been 
reached, there is no reason why, given 
proper structural conditions, more ore 
of the No. 8 type may not be encoun­
tered below the known ore lenses. 

Development 
Discovery 

Britannia orebodies have been de­
veloped by main adit tunnels connect­
ing with vertical or inclined shafts 
from which secondary levels have been 
driven. (See F i g . 8.) The lowest of 
the main adit tunnels is the 4100 tun­
nel. This was started just above the 
Beach Camp, some 300 feet above sea 

level, and was so laid out as to drive 
longitudinally through the Britannia 
shear zone, and eventually connect 
with the Victoria shaft. 

A s this tunnel opened up potential 
ore horizons in the lower part of the 
shear zone, it was decided to do sys­
tematic drill ing from the tunnel, ex­
ploring the shear zone at this horizon 
by long diamond dril l holes, drilled 
across the strike of the formations. 
The drill holes were so laid out as to 
prospect for ore in the green mottled 
schist and in the rocks adjacent to it, 
on the hangingwall and footwall. 

In the summer of 1937 a long 20° 
up hole, drilled in a southerly direc­
tion from the 4100 tunnel, encountered 
interesting mineralization just to the 
hangingwall of the green mottled 
schist. The mineralization of chalco­
pyrite stringers in silicified grey 
schist, separated by barren schist from 
a narrow siliceous band containing 
heavy sphalerite mineralization with 
accompanying chalcopyrite. This dril l 
intersection was at an elevation of 
450 feet, some 140 feet above the 4100 
tunnel at this point, and 350 feet to 
the south of it. 

Initial Development (See F i g . 9) 
Due to the fact that the new dis­

covery lay some hundreds of feet south 

of existing workings, it was j l t , 
to drive long crosscuts to exp|. ,. 
sible upward and downward 
tion of the mineralization in j, 
tail. Accordingly crosscut-
driven towards the hanging*.-., 
the 3500 and 3800. bluff workhv 
from the 4100 tunnel. 

A t the 3500 level, on the i : : 

projection of the original discovi »-
mineralized zone was encou? • 
which was explored by means of 
ing and short diamond drill hol»->. 
mineralized zone was found to c 
of short disconnected string, r. 
chalcopyrite and pyrite in sill,, 
green mottled schist. This zoiu-
approximately 50 feet wide and -
eral hundred feet long. The min. j 
zation was not sufficiently concenti 
ed to constitute ore. 

Short up holes from the 3500 !-
disclosed promising widths of min> * 
alization above the level, and a ra 
was driven with the purpose of ex pi 
ing the ground at the 3400 elevati* 
Here drifting and diamond drilli: . 
disclosed mineralization similar • 
that in the 3500 level, and similar!;, 
insufficiently concentrated to mak 
ore. 

On the 3800 level, the downward 
projection of this mineralized ZOIK 

F A N f o r 

MINE SERVICE 
Picture shows fan being made ready for recent ship­

ment to the Hudson Bay Mining fir Smelting Com­

pany Limited, Flin Flon# Man. 

This is a type W, single width, No. 8, non-overload­

ing unit, arrangement No. 8, 410 RPM. Weight 

14,000 lbs. without motor. 

620 Cathcart St., (Factory 4107 Richelieu St.,) Montreal, P.Q. 
Representatives: 

O r u u c- - / . .1. Horn-hard hie. 
T O R O N T O Arthur S. J.eiteb Co., Limited 

CALGARY—River s ide Iron Works Limited 
V A N C O U V E R — S c o t t - F o s t e r S* Company 

108 WESTERN MINER, OCTOBER, 1945 



was encountered at the end of a long 
diagonal crosscut, and exploring of 
the zone was commenced by means of 
drifting and diamond drilling. The 
mineralization as on the 8500 level, 
consisted for the most part of discon­
tinuous pyrite and chalcopyrite 
stringers in siliceous green mottled 
schist. As drifting proceeded to the 
west, however, a long lens shaped area 
of grey schist was encunotered, and in, 
and apparently influenced by the 
schist, there was a concentration of 
chalcopyrite stringers of sufficient in­
tensity to constitute ore. Sphalerite 
wras absent, and gold values were ex­
ceedingly low or absent. Altogether 
on this level, a lens of ore averaging 
15 feet in width with a length of 170 
feet was developed. This was later 
proven to be very close to the top of 
the No. 8 orebody. 

On the 4100 level, a diagonal cross­
cut of main haulage dimensions was 
driven to a point in the footwrall of the 
downward projection of the mineral­
ized zone. Diamond drill holes were 
drilled from several points in this 
crosscut so as to intersect the project­
ed zone. These holes encountered 
strong mineralization, and in order to 
explore the zone more thoroughly, a 
drift was collared at the face of the 
cross-cut and was driven to the east, 
parallel to the strike of the mineral­

ized zone and some distance to the 
footwall of it. Further drill holes 
spaced along this drift revealed a com­
pact mineralized zone some 300 feet 
long and with an average width of 35 
feet. The lens was enclosed by grey 
schist and lay some 50 feet to the 
hangingwall of the green mottled 
schist. The mineralization consisted of 
chalcopyrite, sphalerite and pyrite in 
a highly siliceous zone. Although no 
special significance was given at the 
time, it was noticed that the sphalerite 
mineralization was concentrated in the 
hangingwall of the lens. Some gold 
values were encountered in this hang­
ingwall mineralization. 

By this preliminary phase of the ex­
ploration and development a fairly 
comprehensive picture of the upper 
part of the No. 8 orebody was given. 
It was known that there was definite­
ly mineralization of commercial grade 
and dimensions on the 4100 level and 
that this mineralization extended up­
ward with uniform copper content but 
with diminished values in zinc and 
gold, to the 3800 level. On the 3500 
level and higher, however, there was 
no ore. 

Preliminary Development of Ore 
Below 4100 Level by Deep 
Diamond Dri l l ing 

The point was now reached where 

development could follow a l<,r 

quence. It was desirable to <l,.t. 
by the most efficient means v, 
there was an appreciable am*, 
ore lying below the 4100 level. 

The decision was made to drill 
as a preliminary to possible 
sinking and deep level develop^, 
was decided to dril l from the h a : v 

wall of the ore, as the attitude <•* 
enclosing schists was considered 
favorable for hangingwall dn 
Diamond drill holes tend to cur\ 
wards a direction normal to th» 
tude of the schists. The schist-
at from 60° to 70° to the south } 
and it was feared that holes d r . 
from the footwall of the oiV» 
would be deflected upward too qui* 
and would not give sufficient depth 
information. 

In order to drill from the hangi* ; 

wall side, a long crosscut and hang;; 
wall drifts were necessary to g 
access to dril l stations. Certain d , s 

culties made this work undesirable < 
the 4100 level. The existing workh 
on this level, being of main haula** 
specifications, had three foot gau^ 
track and were served by large 6-t< 
cars. In the interests of economy ;* 
was desirable to drive small siz< 
workings which would be served b> 
small one-ton cars on 2-foot gaug< 
track. The transfer of muck to tin* 
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larger cars constituted an obvious 
problem. Accordingly it was decided 
to establish the 4000 level, some 70 
feet above the 4100, which would serve 
to develop the ore and also provide for 
the hangingwall diamond drill holes. 
The muck from this level was to be 
disposed of on the 4100 level by means 
of a chute raise. Therefore a raise 
was driven from the 4100 level, to 
pass into the footwall of the projected 
ore zone just below the 4000 level. 
This raise was collared midway along 
the length of the orebody as it has 
been outlined on the 4100 level. 

A station was established on the 
4000 level, and from here the ore zone 
at this horizon was partly developed 
by drifting to east and west, and by 
short diamond drill holes. A s on the 
4100 level, a concentration of sphaler­
ite, chalcopyrite and pyrite was ob­
served near the hangingwall of the 
ore, with irregular chalcopyrite min­
eralization to the footwall. 

From a central point along the 
length of the orebody, a long cross­
cut was driven 350 feet to the hang­
ingwall and drifts were driven to the 
east and west from the end of the 
crosscut. (See F i g . 2.) Diamond drill 
stations were cut along the drifts at 
125-foot intervals and down holes 
drilled from each station. 

In order to obtain two intersections 
evenly spaced with the 4100 informa­
tion, it was decided to dri l l two down 
holes from each station. The holes 
were drilled with dips of minus 5 7 ° 
and minus 8 0 ° . In order to ensure an 
accurate projection of possible ore in­
tersections, the holes were surveyed 
with a Carlson compass. 

Results of the Dri l l ing 

The diamond dri l l holes drilled from 
the end of the crosscut, and from the 
two stations immediately to each side, 
intersected strongly mineralized sili­
ceous zones containing chalcopyrite 

and sphalerite in commercial 
ties. The holes drilled to \h,. , 
west of this showed low graih 
alization or barren schist. 

A s a result of this drilling -
possible to project the No. 8 n 
ization down to the 4500 lev. ' 
zon, and to be assured that it | 
changed appreciably in size or • 

Us ing the surveyed diamond 
holes as a guide, an ore outfit., 
drawn on the 4500 level plan, 
was to be used to guide future 
opment on that level. 

Development Between 3800 
and 4000 Levels 

Having roughly delimited a six. 
block of ore below the 4100 levi j 
was now decided to do more det'i 
development on the ore above the -5; 
level. The 4000 level was partly 
veloped at this time, and it was 
sired to finish development on t'r 
level, and also to investigate the . • 
between the 3800 and 4000 levels. 

To initiate development above t. 
4000 level a raise was located cci 
trally in regard to the orebody at 
was driven to connect the 4000 ar.. 
3800 levels. The raise was in chalo 
pyrite sphalerite mineralization at th< 
collar, and continued in this until 
feet below the 3800 level, where the 
sphalerite played out, and the la.-" 
part of the raise cut a series of chal­
copyrite stringers. 

Short north and south diamond drill 
holes were drilled from two station-
spaced respectively at one-third ami 
two-thirds of the 3800-4000 interval. 
These holes indicated relatively uni­
form widths of ore between the levels, 
with, however, varying widths of chal­
copyrite mineralization to the foot­
wall. In order to obtain a closer pic­
ture of the ore outlines and to recon­
cile the difference in mineral content 
of the ore as outlined on the 3800 level 
as compared with the heavier sphaler­
ite bearing ore on lower levels, it was 
decided to develop a level midway be­
tween the 3800 and 4000 levels at the 
3900 level. 

Accordingly a station was cut at the 
proper elevation in the raise, a short 
crosscut driven towards the footwall 
of the ore, and drifts driven to east 
and west from the crosscut. The 
crosscut penetrated heavy chalcopyr­
ite and sphalerite mineralization which 
gave way to a zone of chalcopyrite 
stringers near the footwall. The east-
west drifts were driven in this zone of 
chalcopyrite stringers, and short dia­
mond drill holes from the drift indi­
cated an area of sphalerite chalcopyr-
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iti' mineralization towards the hang­
ingwall with irregular zones of 
straight chalcopyrite mineralization 
towards the footwall. 

At this stage of the development, 
this much was made clear as to tlie 
nature of the ore between the 3800 and 
4000 levels: 

(1) The ore was continuous from 
the 3800 to the 4000 level, and the ore 
outlines were irregular, varying from 
level to level. 

(2) The area of ore outlined on the 
3800 level was much smaller than on 
the 3900 and 4000 levels. 

{3) There was a concentration of 
sphalerite in the hangingwall region 
of the orebody, and this sphalerite min ­
eralization disappeared entirely some 
50 feet below the 3800 level. 

The chief problem now was the de­
velopment of the oreshoots in sufficient 
detail to prepare for mining opera­
tions. This detailed development was 
to wait, however, while development 
on the 4500 level was proceeding. The 
4500 development would later give the 
clue which enabled final development 
on the upper levels to be planned so 
as to complete the ore picture. 

4500 Development, No. 8 Orebody 

After the diamond drill holes from 
the 4000 level had indicated ore at the 
4500 elevation, it was proposed to 
carry out development on the 4500 
level. 

There were two possible methods of 
carrying out this development. One 
was to sink a shaft at a favorable spot 
near the ore, and carry out develop­
ment from it. This shaft would also 
serve eventually to hoist ore from the 
levels below the 4000 and thus would 
have to have three compartments, and 
be equipped with a large hoist capable 
of handling a potentially large daily 
production. The capital expenditure 
involved in a shaft of this nature was 
considerable and after due considera­
tion it was decided to carry out fur­
ther investigations involving less cost 
before deciding on the eventual loca­

tion and type of hoisting shaft. F o r ­
tunately there was another shaft, the 
No. 6, located 1,000 feet east of the 
No. 8 orebody, which could be used for 
this proposed development. 

The No. 6 shaft had been sunk orig­
inally to investigate the lower Bluff 
mineralization and the Homestake 
showing. (See F i g . 9.) It was a two-
coinpartment shaft inclined towards 
the south at minus 6 0 ° , and reaching 
from the 4000 level to the 4200 level. 
The shaft was equipped to handle de­
velopment muck which would be 
trammed on the 4100 haulage tunnel, 
and hoisting equipment was sufficient 
to hoist muck from the 4500 level. 
With the purpose of doing develop­
ment work on the 4500 level only, the 
No. 6 shaft was deepened and a sta­
tion cut and dumping installations 
made at the 4500 level. The shaft was 
in firm green mottled schist through­
out. 

A drift was collared off the 4500 
station, and was driven to the west, 
aimed directly at the east end of the 
No. 8 orebody, as outlined at the 4500 
elevation. The work was advanced by 
three shifts and progress was rapid. 
A t 1100 feet from the collar typical 
No. 8 mineralization was encountered. 

»»Ot> LEVEL 

JSOO LEVEL ==, 

A s planned, the drift had angled into 
the footwall of the orebody a short 
distance from its eastern end. 

The drift was advanced a few rounds 
into the ore, then turned and contin­
ued in a due westerly direction. A s 
indicated by the projected ore boun­
daries this would keep the drift in 
ore for the length of the orebody. 

The principal object of this drift 
was to expose ore, and to act as a 
base for short diamond drill holes 
which would give full information as 
to the strength and character of the 
ore at this elevation. A s the drift ad­
vanced in ore, sampling indicated 
values substantiating those shown by 
the down diamond drill holes. In addi­
tion, unexpectedly high values in gold 
were encountered along the drift, 
within the ore zone. Subsequent dia­
mond drill ing would be necessary to 
outline completely these gold shoots. 

A s the drift continued to the west 
it passed out of the west end of the 
ore and was stopped in low grade 
siliceous schist. It was now decided to 
drill short north and south dri l l holes 
at 40-foot intervals along the orebody. 
These holes outlined a lenticular ore 
zone 340 feet long and averaging 33 
feet in width. The copper and zinc 
values were similar to those at the 
4100 level, while gold values were 
somewhat higher. The gold was con­
centrated in a lens shaped shoot in the 
eastern part of the orebody. Interme­
diate holes were drilled to outline this 
heavier gold concentration. The main 
ore lens developed on the 4500 level 
was uniformly mineralized with chal­
copyrite, sphalerite, and pyrite. 

It was now apparent that the No. 8 
orebody had continued with undimin­
ished size and strength to the 4500 
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level. The gold ore shoot within the 
boundaries of the orebody had been 
well defined at the 4500 level, and 
could be related to lower grade gold 
shoots on the 4100 and 4000 levels. 

Development of the No. 8 Orebody 
Below the 4500 Level 

In order to obtain further informa­
tion as to the depth of the ore and the 
available tonnage, it was decided to 
crosscut to the hangingwall on the 
4500 level, drive a hangingwall drift, 
and drill steep down holes into the ore 
zone. 

A crosscut was collared from the de­
velopment drift, near the east end of 
the orebody, and driven 350 feet to 
the hangingwall. F r o m here a drift 
was driven to the east, parallel to the 
orebody, and drill stations cut at 110 
foot intervals. Down holes were 
planned following the pattern of those 
drilled from the 4000 level. 

A down hole drilled at minus 80° 
was intended to intersect the orebody 
at 550 feet below the 4500 level. In­
stead the hole intersected the ore at 
a surprisingly low collar distance, and 
Carlson compass survey of the hole 

revealed that the hole had flatter,, 
abruptly and had intersected the , . 
zone only 350 feet below the 4; 
level. The fact that this hole had flv 
tened so much more than similar h<,j 
drilled from the 4000 level couM \ 
attributed to the fact that the 4."* 
hole had encountered soft fissile sehj * 
in its early portion, and that this h,-s

 J 

caused an upward deflection of th, 
hole. 

The problem now presenting itself 
was to drill a down hole which wouli 
gain more depth. It was realized that 
a hole dipping towards the orebody a» 
minus 85° would be the steepest which 
could be drilled to ensure a trend to. 
wards the orebody. It was necessary, 
however, to have the initial 300 feu 
of dril l hole in as straight a line as 
possible. This was obviously out of 
the question with the " E " or 1-5/16 in. 
rods which had been used previously, 
so " A " rods, 1% in. in diameter, were 
used for the first 300 feet of the new 
hole. The reasoning behind this was 
that these rods, being stiffer than the 
" E " rods, would not bend as much, and 
would result in a straighter hole. The 
results were fully justified. Acid 
tests showed that the hole had flat­
tened only 3° in the first 300 feet. This 
portion of the hole was then cased, 
and " E " rods were used for the re­
mainder of the hole. Surveying showed 
that these rods caused the lower por­
tion of the hole to flatten and to inter­
sect the projection of the ore zone 
some 900 feet below the 4500 level. 

The three flatter holes drilled from 
the 4500 level intersected ore of simi­
lar width though lower grade than on 
the 4500 level. These three holes indi­
cated ore to a depth of at least 400 
feet below the 4500 level. 

The three steeper holes, although 
drilled well through the downward 
projection of the ore zone, were com­
pletely barren. There was also a no­
ticeable lack of silicification or altera­
tion in the schists below the ore. (See 
F i g . 7.) 

This work showed that the No. 8 ore-
body proper extended from the 3800 
level to the 4900 level, a vertical depth 
of 1100 feet. Some detailed develop­
ment would still be necessary to clari­
fy the more intricate ore pattern on 
the upper levels of this orebody. Fur ­
ther exploration and development on 
the 4500 level were to help in clarify­
ing this pattern. 

Development of the 8A Orebody 

(See F i g . 3) 

The exploration drift on the 4500 
level, which had penetrated the length 
of the orebody, had been stopped in 
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well silicified ground with interesting 
though sub-commercial mineralization. 
Due to this fact it was decided to pros­
pect to the west by drifting ahead on 
the same line. A short distance to 
the west of the No. 8 orebody, a series 
of heavy chalcopyrite stringers were 
encountered. The stringers occupied a 
zone of fracturing in siliceous schist. 
This mineralization was of commer­
cial grade and was continuous for 100 
feet along the drift, when it faded into 
barren grey schist. This continued for 
65 feet, at which point the drift went 
through a well defined north westerly 
striking, steep dipping fault. T o the 
west of this fault, and bounded by it, 
there was heavy siliceous replacement 
accompanied by chalcopyrite and 
sphalerite mineralization of ore grade. 
This ore was distinctly different in 
character from the chalcopyrite 
stringers first encountered in the 
drift, and closely resembled the chal­
copyrite sphalerite mineralization of 
the No. 8 orebody proper. This ore was 
continuous in the drift for 95 feet, 
then played out into well silicified 
schist with scant sulphides. 

Short north south diamond drill 
holes spaced at from 25 to 50 foot in­
tervals were drilled along the miner­

alized portions of the drift. These 
holes indicated an orebody 300 feet 
long and averaging over 30 feet in 
width. This new orebody was called 
the No. 8A. 

F o r the first time it was realized 
that the distinction between the chal­
copyrite sphalerite type of mineraliza­
tion and the zones of chalcopyrite 
stringers was sharp and clear cut, and 
that the siliceous lenses containing 
chalcopyrite and sphalerite were in 
effect separate orebodies having irreg­
ular zones of chalcopyrite stringers 
branching from them at intervals. In 
the No. 8A orebody, the siliceous lens 
had a length of 260 feet and average 
width of 30 feet. T o the east end of 
this lens there was a wide fracture 
zone 100 feet in length and 50 feet in 
width, which adjoined the lens on the 
footwall side. This zone contained 
chalcopyrite stringers of commercial 
grade. The No. 8 A orebody as devel­
oped on this level was low in gold but 
had copper and zinc in similar amount 
to the No. 8 proper. 

Some efforts were made to delimit 
the top and bottom of the No. 8A 
orebody. Down and up holes were 
drilled from a westward extension of 
the 4500 hangingwall drift which had 
-served for previous down holes. A se­

ries of down holes indicated that » 
orebody extended to about 210 f 
below the 4500 level, then appan r -
played out as abruptly as had the u. 
No. 8 lens. A n up hole from the s.v 
drift intersected the upper project 
of the ore zone 200 feet above the r 
level, and encountered nothing } . 
barren schist. 

F r o m the work done on the 8A on . 
body it was possible to lay out a bl<n; 
of probable ore, extending from ,v 

short distance above the 4500 level, t. 
the depth indicated by diamond drill¬
ing. 
Detailed Development of No. 8 
Oreshoots, 3800 to 4000 Levels 

The knowledge that the chalcopyr­
ite sphalerite mineralization was con­
centrated in distinct and clear cut 
lenses of siliceous replacement was a 
great aid to further development. It 
may seem that this was too obvious a 
fact to have been overlooked. It had 
remained unnoticed chiefly because 
the zinc had not been ordinarily con­
sidered an ore mineral at Britannia, 
and zinc assays did not receive much 
attention. This neglect was soon reme­
died, however, and in the No. 8 ore-
body proper the chalcopyrite sphaler­
ite lens was mapped and studied on the 
various levels. 
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Below the 4100 level the orebody 
was wholly made up of a chalcopyrite 
sphalerite lens approximately 300 feet 
long and averaging 35 feet in width. 
A t the 4100 level a footwall zone of 
chalcopyrite stringers was adjacent to 
this lens, and passing upward through 
the 4000'and 3900 levels, the chalco­
pyrite sphalerite lens narrowed, and 
the chalcopyrite stringers formed a 
greater proportion of the ore until the 
chalcopyrite sphalerite lens pinched 
out 50 feet below the 3800 level. 

Litt le was known as yet of the de­
tails of the chalcopyrite stringer ore 
shoots to the footwall of the main lens. 
On the 3900 and 4000 levels, the ore 
shoots were in the form of two large 
fingers, detaching themselves from the 

main chalcopyrite sphalerite lens mid­
way along its length, and spreading 
out towards the north west. (See F i g . 
6.) It was decided to drift out along 
these fingers towards their extremi­
ties on both of these levels, and to 
connect the corresponding drifts by 
raises extending from level to level. 

These short "spur" drifts were 
driven and revealed further informa­
tion on this type of ore. The chalco­
pyrite stringers . comprising the ore 
occupied a series of northwesterly 
striking fractures in siliceous tuff and 
fragmental. The most easterly of these 
fingers was found, when exposed by 
drifting, to be detached from the main 
body on both the 3900 and 4000 levels. 
The diamond dril l ing done on the 4100 

level indicated that this upward p,M, 
ing finger of ore rejoined the n-
lens somewhere between the 4000 a 
4100 levels. 

A raise was driven up at the west* • 
extremity of the more westerly sh«». 
to connect the 4000 and 3900 lew 
Diamond dril l ing midway up this ra; . 
showed continuity of ore mineraliz,. 
tion between levels. Another connect, 
ing raise was driven from the 4u<< 
level to the 3900 level, through x\, 
easterly finger or chimney of ore. Thi* 
raise is shown in F i g . 6. Diamond 
dril l ing from this raise showed con. 
tinuity of mineralization and uniform­
ity of area in this chimney. 

This work brought the development 
in ore of the No. 8 proper up to i t s 
present state. In order to exploit the 
orebody, level development will be 
necessary on the 4200 and 4350 levels, 
and at the proper intervals below the 
4500 level. F o r the time being, how­
ever, it is felt that sufficient knowl­
edge has been gained of this orebody 
by means of level development and 
long down diamond drill holes to war­
rant laying out blocks of ore of appro­
priate categories. (See F i g . 9.) 
Discovery and Development 
of the 8B Orebody 

A s part of the 4500 development 
program, in order to prospect a zone 
extending 500 feet to the footwall of 
the drift and 500 feet to the hanging-
wall, systematic long hole drilling 
was done from the main development 
drift. (See F i g . 3.) These 500-foot 
horizontal holes were spaced at 450-
foot intervals along the length of the 
ore zone. A t the time that the de­
velopment work had finished on the 
8A orebody, a pair of these holes was 
drilled from a station some 150 feet 
to the west of the 8A orebody. The 
south hole encountered 60 feet of par­
tially silicified fragmental rock, as­
saying 0.4% Cu. This indicated a pos­
sible zone of mineralization to the 
south of the 8A orebody. Diagonal 
holes were drilled to the southwest 
from the same station and mineraliza­
tion of apparent ore grade was en­
countered. It was felt that this min­
eralization might represent a chalco­
pyrite stringer ore shoot which would 
be associated with a third chalcopyrite 
sphalerite lens, and that if the new 
mineralization zone were traced far 
enough, this lens might be encoun­
tered. Accordingly, a diagonal cross­
cut was driven southwesterly to follow 
up one of the fanned diamond drill 
holes. The values in the crosscut were 
disappointing, representing about one-
third of those given by the diamond 
drill core. Careful investigation 
showed that the drill hole and subse-
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quent crosscut had encountered a zone 
of stringers, some of which were par­
allel to the hole, and that the^core 
had not been representative of the 
mineralization. Thus in actuality, no 
ore had as yet been encountered in this 
zone. It was decided, however, to 
drift from the diagonal crosscut, in a 
due westerly direction to pick up min­
eralization which had been cut by an­
other fanned diamond drill hole. This 
drift was driven 250 feet, in which dis­
tance three chalcopyrite stringer 
zones were encountered. In these the 
mineralization occupied north wester­
ly striking fractures in zones 20 to 30 
feet wide and spaced at 40-foot inter­
vals. F r o m the face of the drift a dia­
mond drill hole was drilled horizontal­
ly to the north, and at 48 feet from the 
collar a silicified zone containing chal­
copyrite and sphalerite mineralization 
was encountered. This mineralization 
had a width of 50 feet and was identi­
cal in appearance and tenor with the 
chalcopyrite sphalerite mineralization 
in the No. 8 and I To. 8 A orebodies. 

It appeared now that a possible new 
lens of chalcopyrite sphalerite miner­
alization had been encountered. A 
crosscut was driven to intersect this 
and drifting and drill ing along the 
strike revealed such a lens, having a 

length of 300 feet and average width 
of 35 feet. The average grade of this 
lens was similar to that of the 8A 
orebody, gold values being low. 

Short diamond drill holes revealed 
the three chalcopyrite stringer zones 
encountered in the drift to be parts of 
lens shaped oreshoots. These lenses 
had a general northwest strike, and 
were similar in size and character. 

To the hangingwall of the chalco­
pyrite sphalerite lens and adjacent to 
it, a large pyritic zone was encoun­
tered, partly enclosed in a large fold 
of slate to the west. This zone was 
exposed by diamond drill holes which 
had been drilled to develop the chalco­
pyrite sphalerite lens and which were 
deepened when the new zone was en­
countered in the ends of the holes. The 
pyrite was disseminated in a quartz 
soaked fragmental, and distributed 
throughout the zone were very small, 
close stringers of chalcopyrite. Sphal­
erite was noticeably absent. The chal­
copyrite stringers were uniformly dis­
tributed and of such an intensity that 
an ore shoot 200 feet long, averaging 
50 feet in width could be developed. 

F r o m the collar of the crosscut 
which had been driven to investigate 
the chalcopyrite sphalerite zone, a se­
ries of short holes were drilled at plus 

and minus dips to investigate \)u-
above and below the level, 'p 
showed continuity of ore miners 
tion for 125 feet above the level t 

200 feet below it. 

In summary, development to , | . . 
has revealed three distinct orebo.;. 
of which one has been completely ,«, 
limited, while the two others h ; i 

been fully developed on a single lev, 
only. A s a result of this work, w, 
over 1,000,000 tons of ore have be, 
indicated. Development on internie.j, 
ate levels is proceeding at the time of 
writing. 
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