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A rev iew of t he d e v e l o p m e n t of a n o t h e r 

B .C. c o p p e r m ine due for s t a r t - u p soon 
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G i b r a l t a r is one o f the newest and lowest grades o f the B r i t i s h C o l 
u m b i a p o r p h y r y depos i t s . It is loca ted in the C a r i b o o d is t r ic t o f cen t ra l 
B r i t i s h C o l u m b i a o n the wes te rn s lope o f G r a n i t e M o u n t a i n . T h e p rope r ty 
is 38 miles north o f W i l l i a m s L a k e and a p p r o x i m a t e l y 230 mi le s no r th 
of V a n c o u v e r . T h e area su r round ing the proper ty is one o f modera te re l i e f 
w i t h e levat ions be tween 3,500 feet and 4,100 feet. It is an area o f good 
access w i t h the P . G . E . r a i lway s id ing at M a r g u e r i t e , H i g h w a y N o . 97, 
a n d the F r a s e r R i v e r a l l w i t h i n eight miles o f the p rope r ty . T h e m a i n 
Peace R i v e r power l ine and a major gas p ipel ine s t r ike i n a nor th -sou th 
d i r ec t ion be tween M a r g u e r i t e and the p roper ty . 

T h e first record of claims staked in 
the area goes back to 1917 when open 
cuts were made on quartz veins in what 
is known as the Pollyanna group. Little 
work was carried out in the area until 
an adit was driven in 1957 on what is 
now considered as an extension of the 
G i b r a l t a r W e s t zone . It shou ld be 
pointed out that very little natural ex
posure of rock occurs in the areas of 
the Gibra l t a r ore zones. O f the four 
orebodies, one is completely covered; 
the smallest one, the Gibraltar West, 
has minor exposure; and the other two 
have minor exposures of leached cap
ping. Rock exposure is confined to less 
than 5% in the area of mineralization. 

The claims covering the adit zone 
were allowed to lapse and were re-
staked by M r . J . Hil ton in January 1962. 
He in turn optioned them to Gibraltar 
Mines in 1964. The claims covering the 
Pollyanna zone were staked by M r . R. 
Glen in 1963. They were examined by 
M r . Bi l l Kerns for Duval who rec
o g n i z e d l i m o n i t e that i n d i c a t e d a 
chalcocite zone at depth. On his re
commendat ion , D u v a l opt ioned the 

A paper presented by D. C. Rotherham at 
the 77th Annual Convention of the North
west Min ing Assoc ia t ion , Spokane, 
Washington, December 3, 1971. 

Pollyanna property and did an I .P . sur
vey which was fo l lowed by diamond 
drilling. This program indicated a size

able body of low-grade mineralization. 
Canex was later invited by D u v a l to 
joint-venture the property with them. 
A t this time, we would like to ack
nowledge the many contributions to the 
knowledge of the area made by Duval 
geologists, especially D r . Bob G a l e . 
Special credit should also be given to 
M r . Pat B o w e s , pas t -pres ident o f 
Gibraltar. Other early ground holders 
in the area were Keev i l Mines , G u n n 
Mines and Coast Silver. 

L P . surveys and d iamond dr i l l ing 
were carried out on the Gibraltar pro-

V i e w of Gibra l ta r plant s i te , looking S . 5 . E . Concentrator is 
centre with A-frame fine-ore storage bin taking shape to left. 

v i s i b l e in 
Gibra l ta r 

Eas t pit is v i s i b l e as c leared area at extreme right, beyond trees. 
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T H E AUTHORS 
Donald Charles Rotherham was born in Alberta where he received his early education. 

He attended the University of Saskatchewan from which he graduated with a master's degree 
in geology. 

His early professional career was in exploration in the Canadian Shield. The next three 
years were spent in the Cordilleran largely as a mine geologist. He then returned to the exploration 
field and in 1962 commenced his association with Placer Development Limited as a geologist 
working on the exploration phase of Endako. Mr. Rotherham's present position is manager 
of exploration, Western Division., and as such he has supervised the Gibraltar exploration 
programme. 

Stuart John Tennant, originally from South Africa, graduated in ]959 from the University 
of British Columbia with a B.Sc. in nonours geology. For four years following graduation 
he was an exploration geologist for Anglo American Corporation of South Africa in Zambia. 
Returning to Canada in 1963, he worked for V. Zav Smith and Associates, a consulting 
petroleum-engineering firm in Calgary. In 1964 Mr. Tennant joined the Placer Development 
organization as an exploration geologist for Canex Aerial Exploration Ltd. In 1969, he became 
field supervisor for the Gibraltar project. 

Arthur Drummond, Ph.D., P.Eng., received his primary and secondary education in 
Vancouver and graduated in geological engineering from the University of British Columbia 
from which he gained a B.A.Sc. in 1959 and an M.A.Sc. in 1961, He took his Ph.D. degree 
at the University of California in 1966. 

From 1958 to 1961, he was employed by Kennco Explorations (Western) Limited on 
the Lime Creek molybdenum deposit of British Columbia Molybdenum Limited. He has been 
associated with the Placer Development group of companies since 1963, first with Craigmont, 
then with Endako, and since 1967 at head office as research geologist for Canex Aerial Exploration 
Ltd. He has been closely associated with the Gibraltar project since 1969. 

In 1970, Dr. Drummond and E . T . Kimura were recipients of the 1969 Barlow Memorial 
Medal of the Canadian Institute of Mining and Metallurgy for their papers on the geology 
and hydrothermal alteration of the Endako molybdenum deposit. 

INDUCED POLARIZATION 

The lack of outcrop caused geological 
frustrations in that it seemed impossible 
to come up with a geological model that 
would explain mineralization and the re
la t ionships be tween areas o f 
m i n e r a l i z a t i o n . G e o p h y s i c a l I . P . 
surveys were carried out with varying 
success on the Gibra l t a r . Po l lyanna , 
K e e v i l , and G u n n p rope r t i e s . T h e 
Po l lyanna ore zone was comple te ly 
covered and should be considered an 
I.P. discovery. I .P. had been done on 
Gibraltar, Keev i l , and Gunn properties 
but follow-up drilling had produced lit
tle more than pyrite in abundance. In 
early 1969, Canex geophysical person
nel combined all the known I .P. in the 
area into a one large-scale map (see 
Figure 1). It became apparent that if 
one took the regional foliation of the 
intrusive into account, one could come 
up with a pattern that resembled a dis
torted pyrite halo. The Gibraltar East 
zone fitted into the inner side of the 
halo and suggested that low to moderate 
I .P . response coincided with copper 
mineralization. A geological model was 
suggested which indicated that a drift-
covered " c o r e " existed in the center 
of the distorted halo. Further drilling 
on the Pollyanna zone strengthened the 
model picture in that it showed the 
Pollyanna zone to exist on the inner side 
of the halo. A decision was made to 
do step-out drilling on 800 ft. centers 
to the south of the Pollyanna. This re
sulted in the finding of a barren quartz 
porphyry " c o r e " and on its south side, 
the Granite Lake zone of mineralization 
which became the second largest ore-
body in the area. 

It is apparent that a problem was pre

sent in the l . P . interpretation in that 
any single properly only gave you part 
of the picture and was in many ways 
analogous to the old fable of the blind 
men describing the elephant. 

G E O L O G Y 

T h e main feature o f the regional 
geology is a north-south trending line 
ofbatholiths which occur along the east
e rn s ide o f the F r a s e r R i v e r fault 
system. The Gibraltar deposits occur 
in one of these, the Granite Mountain 
pluton. This pluton intrudes volcanics 
and metasediments of the Cache Creek 
g r o u p . It has been r e g i o n a l l y 
metamorphised and contains a uniform 
foliation at 110 degrees dipping 20-30 
degrees south. It is predominantly a 
quartz-diorite which is extremely un
iform in its mineral assemblage, quartz 
25-30%, "plagioclase" now a mixture 
of albite-epidote-zoisite-muscovite, 50¬
5 5 % , c h l o r i t e 2 0 % . G r a i n s i ze is 
generally 1-2 mm. The rock may best 
be described as a saussuritized quartz 
diorite with its present silicate as
semblage comparab le to the green 
schist fades of regional metamorphism. 
The area surrounding the pluton is in 
part underlain by late Tertiary basalts 
which allow limited knowledge of the 
earlier geology. 

The main structural feature is the re
gional foliation. In the large picture, this 
foliation is uniform and through-going 
but locally is deformed and at times is 
extremely contorted. Often adjacent to 
shear zones it is completely obliterated. 
Observations suggest that the contorted 
areas are the most f avou rab l e for 
m i n e r a l i z a t i o n . D i k e s o f ap l i i e and 
q u a r t z f e l d s p a r p o r p h y r y cut the 
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saussuritized quartz-diorite. The quartz 
feldspar porphyry is most common in 
the central core area. 

The area of mineralization appears 
r e l a t i ve ly undis turbed by faul t ing . 
However, strong zones of faulting oc
cur to the East of Granite Lake. 

MINERALIZATION 

The Gibraltar East and the Pollyanna 
orebodies both have well-developed 
leached zones above a supergene zone. 
This supergene zone is irregular in de
velopment and thickness . The main 
supergene mineral is chalcocite with 
m i n o r a m o u n t s o f c o v e ! l i t e . 
Chalcopyrite is the main primary-
copper mineral with primary bornite be
ing restricted to areas near the core 
porphyry. Present in minor amounts are 
cuprite, native copper, malachite, and 
zurite. The oxide mineralization is most 
prevalent near the interface o f the 
leached and the supergene zones. G i b 
raltar wil l be the first of the British C o l 
umbia porphyries to have the majority 
o f i t s i n i t i a l p r o d u c t i o n f r o m a 
supergene zone. Other porphyries in 
British Columbia are known that have 
supergene zones. However, none are 
in production to date. 

In the Pollyanna, Granite Lake, and 
to a lesser extent, the Gibraltar East 
zones, a definite relationship exists be
tween structure, mineral zoning, and 
the I . P . response . T h e three main 
orebodies are situated along the inner 
side o f an induced-polarization high. 
The mineral sequence outward from the 

quartz feldspar po rphyry core is as 
follows:— 

1. minor bornite, minor chalcopy
rite, pyrite often absent. 

2. chalcopyrite-pyrite. 
3. pyrite with minor chalcopyrite. 

Zone 3 is much thicker than zones 1 
and 2. The pyr i te zone is general ly 
associated with numerous sericite en
velopes so that at times in some areas, 
it may be equally well termed a pyrite-
serici te zone . M o l y b d e n i t e - b e a r i n g 
veins occur throughout but seem com
monest with the better copper grades. 

ORE RESERVES 

The total ore reserves using a 0.25% 
C u cut-off are 358 million tons at 0.37% 
C u and 0.016% M o S - . This tonnage in
c l u d e s f o u r s epa ra t e p i t s . P r o f i t 
optimization in pit planning is such that 
the first 55 million tons wil l grade 0.44% 
C u and wil l be available for mining in 
the early years. 

DRILLING 

A t that time of signing the Canex op
tion, one diamond drill was working on 
Gibraltar and a second on Pollyanna. 
The number was rapidly increased to 
an average of 4. The majority of the 
drilling was done by Candian Long-
year with a lesser part by Shepherd 
En te rp r i ses and ea r l i e r d r i l l i n g by 
Trollenberg. A l l drilling in the Canex 
program was N Q wireline. A drill ing 

record was set for NQ by Canad ian 
L o n g y e a r when one of thei r c rews 
drilled 2,010 feet in a one-week period. 
F ive moves were included that week. 
The total for the four drills for the same 
week was 5,184 feet. With this kind of 
performance, core logging, spl i t t ing, 
and sample handling became a problem. 
In total over 150,000 feet of diamond 
drilling was carried out in approximate
ly one year (see Figurc2). 

BULK SAMPLING 

A d e c i s i o n was made for a bu lk 
sampling program in order to confirm 
grades and provide material to de
termine the millingcharacteristicsof the 
ore. Plans were drawn up for a con
ventional underground program with 
the sinking of shafts, cross-cutting, and 
raising on drill holes with all the material 
produced going through a sampl ing 
plant. Tenders were let and bids re
ceived. The bids were in the order of 
twice our estimated costs. In shock we 
decided to look at alternatives and were 
attracted to the idea o f dr i l l ing large 
enough holes to give a check on grades 
and sufficient sample for metallurgical 
testing. Thirteen 5¥%-in. holes totalling 
3,404 feet were drilled by Becker Drilt-
ing o f C a l g a r y us ing the i r reverse 
circulation equipment. In this system, 
all the cuttings arc blown up the drill 
stem. The cuttings were then collected 
in a 4 5 - g a l l o n d r u m l i n e d "with a 
polyethylene bag. Each drum ideally 
represented 10 feet of hole. C o n 
siderable water was encountered in 
some holes and at times it was neces
sary to use up to 10 drums to collect 
10 feet. In such cases, the drums were 
set aside to permit settling of the fines 
and then the water was decanted. The 
drums of cuttings were then shipped to 
Placer 's research lab in Vancouver for 
assaying and testing. The assay samples 
were obta ined by first augering the 
drums and secondly coning and quarter
ing the dried samples. The use of the 
rotary d r i l l saved over one m i l l i o n 
dol lars and over six months in time 
when compared with the underground 
program. 

In conclusion, I would like to remind 
you that the exploration phase has been 
past for over a year. Duval ' s position 
in Gibraltar has been obtained by Placer 
and on November 6, 1970. an announce
ment was made of a production de
cision. Constr uction on a 30.000-ton per 
day plant is well advanced and nearing 
completion. 

Pre-product ion s tr ipping has now 
reached a stage where over 80.000 ions 
of rock are being mined per day. C o n 
struction appears ahead of schedule and 
the mill is expected I O be turning over 
early in the second quarter of 1972. Yes
terday's Jackpine stands arc rapidly 
becoming B C . ' s newest open-pii 
copper mine. 

A familiar sight on Vancouver waterfront is the A-frame silouette of storage 
sheds for metal concentrates from British Columbia mines. Shown is newest 
of the large structures at Vancouver Wharves. It will be used by Gibraltar Mines 
when it begins shipping copper concentrate to Japanese smellers in the early 
part of the second quarter. A 30.000-ton shed measures 175 feet by 114 feet, 
and is being equipped with an overhead conveyor for concentrate input. Transfer 
to ships will be by front-end loader to hopper-fed conveyor system. 
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