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GIBRALTAR MINES LTD. 

LOCAT ION 

The Gibraltar-Pollyanna copper-molybdenum deposits are situated i n  the 

Cariboo Dis t r ic t  of Brit ish Columbia, some 225 a i r  miles due nor th  o f  Vancouver. 

They l i e  on the western slope of Granite M o u n t a i n ,  27 a i r  miles north o f  Williams 

Lake, B.C. 

(see Location Map, Figure 1 ) .  

from 3300 t o  4100 f ee t .  

Latitude and longitude are  52" 30' N and 122' 16' W respectively 

Topographic re l ie f  is moderate as elevations range 

H I STO RY 

The adjacent Gibraltar and Pollyanna properties have been developed 

independently since the i r  discovery around 1920. 

received combined exploration programs which lead t o  the recognition of a major 

Since 1969, the two properties 

porphyry copper deposit. On November 6, 1970, Placer Development Limited 

announced i t s  intention t o  place the co-mingled properties i n t o  production a t  

30,000 tons per day. Target date for  production is scheduled fo r  June 1972. 

Current ore reserves are 206.5 mill ion  tons o f  0.39% Cu and 0.016% MoS2 a t  a 

0.25% Cu cut-off grade. 

w 

REGIONAL GEOLOGY 

Geology of the Quesnel-Williams Lake area can be separated by the 

.north-south trending Fraser River f a u l t  system. To the eas t  of the f a u l t ,  

broad bands of Triassic and Permian rocks outcrop while t o  the west, Tertiary 

volcanic rocks a re  abundant. The northwest trending geosynclinal rocks of the 

eastern side appear t o  be uplifted re la t ive  t o  the western side.  

An intermittent north-south trending l ine  of batholithic rocks outcrop 

along the eastern side o f  the Fraser River f a u l t  system. In the immediate 

v ic in i ty  of Granite Mountain a regionally fol ia ted and metamorphosed quartz 

diorite (the Granite Mountain p l u t o n )  has intruded Cache Creek Group rocks o f  ~1lIlIIIyyylnu' 

Permian age. 
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GEOLOGY OF GIBRALTAR MINES LTD. 

The copper-molybdenum deposi ts o f  the  G i  bra1 t a r  East zone, the  Pol lyanna 

zone and t h e  Gran i te  Lake zone are e n t i r e l y  w i t h i n  the f o l i a t e d  and r e g i o n a l l y  meta- 

morphosed Gran i te  Mountain quar tz  d i o r i t e .  

Reqional MetamorDhism o f  the  Gran i te  Mountain P lu ton  

The quar t z  d i o r i t e  h o s t  i s  extremely un i fo rm i n  i t s  m inera l  assemblage. 

The rock  i s  composed o f  quar tz  (25 - 30%), "p lag ioc lase"  which i s  p resen t l y  a 

mix tu re  o f  albite-epidote-zoisite-muscovi t e  (50 - 55%, c h l o r i t e  (20%) which o r i -  

g i n a l l y  was b i o t i t e  w i t h  minor hornblende and disseminated magneti t e  (1% o r  l e s s ) .  

Grain s i z e  i s  genera l l y  1 - 2 m. This rock  may be c l a s s i f i e d  as a saussu r i t i zed  

quartz d i o r i t e .  The present s i l i c a t e  assemblage i s  compatible w i t h  those o f  t he  

greenschis t f a c i e s  o f  reg iona l  metamorphism. 

The o n l y  rocks encountered i n  the  Gran i te  Mountain p l u t o n  which were 

W no t  r e g i o n a l l y  metamorphosed are a quar tz - fe ldspar  porphyry and an a p l i t e .  These 

rocks are both dykes and are  i n t r u s i v e  i n t o  the saussu r i t i zed  quar tz  d i o r i t e .  

Regional: F o l i a t i o n  

The major s t r u c t u r a l  f e a t u r e  associated w i t h  the metamorphism i s  the  

F o l i a t i o n  i s  f o l i a t i o n  which s t r i k e s  about 110" and d ips  20 - 30" souther ly .  

a r e s u l t  o f  c a t a c l a s t i c  deformation w i t h i n  the Gran i te  Mountain p lu ton .  Loca l l y ,  

w i t h i n  shear zones, the f o l i a t i o n  becomes extremely contor ted  and a t  t imes com- 

p l e t e l y  ob1 i t e r a t e d  e 

M i n e r a l i z a t i o n  

The f o l l o w i n g  m ine ra l i zed  veins cross-cut o r  l o c a l l y  p a r a l l e l  the  

, f o l i a t i o n  and are l i s t e d  i n  chrono log ica l  sequence (i.e., t he  f i r s t  l i s t e d  i s  

cross-cut b y  the  nex t  l i s t e d  fea tu re  o r  o l d e r  fea tures  are c u t  by younger). 

*'+ Stage 1. -. a )  q u a r t z - p y r i t e  f cha lcopy r i t e  WITH a s e r i c i t i c  envelope. 
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(Serici te  envelope assembl age i s q u a r t z  s e r i  c i t e ,  

pyrite chalcopyrite w i t h  a1 saussuri t i  zed feldspar 

being made over t o  s e r i c i  te-c ay (? )  mixture) ; 

quartz-chlori te-pyri te-chal copyri te-magneti t e  2 

carbonate WITH a ch lor i t ic  envel ope . 
(Chlorite envelope assemblage is quartz, chlor i te ,  

pyrite + - chalcopyrite w i t h  a pronounced absence of 

epidote i n  the saussuritized feldspar);  

quartz-chlori te-pyri t e  2 magnetite; 

quartz-chl ori te-pyri te-chal copyri te-epi dote 

quartz-chl o r i  te-pyri te-epidote + magnetite; 

quartz-chl ori te-pyri te-chal copyri t e  f magnetite; 

quartz-chal copyri te-borni t e  + - pyrite ( res t r ic ted  t o  

porphyry area between Pollyanna and Granite Lake zone) 

( a l l  w i t h  + carbonate) . 

magnetite; 

Stage 3. 

Stage 4. 

quartz-molybdeni te-chal copyr; te-pyri t e  + - magnetite + carbonate ; 

bull quartz-fine grained chlor i te  blebs-chalcopyrite blebs. 

Hydrothermal A1 teration associated w i t h  Mineralization 

Serici  t i c  and ch lor i t ic  envelopes which are associated w i t h  Stage 1 

veins are  def ini te ly  of  hydrothermal ori g i  n .  

A second hydrothermal feature is  only observed m i  croscopi cal l y  . 
Under regional qetamorphism of the greenschist facies ,  plagioclase i n  the 

original quartz d io r i t e  has been reconstituted t o  a mixture o f  ablite-epidote- 

zo is i te -ser ic i te  (minor). A suite of rock samples across the Pollyanna and 

Gibraltar East zones indicated tha t  the ser ic i  te-epidote r a t i o  i n  the saus- 

‘suri t ized feldspar increased d i rec t ly  w i t h  copper values across the mineralized 

zones . 
Wll bJ 
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Re la t ionsh ip  o f  M i n e r a l i z a t i o n  t o  Regional F o l i a t i o n  

-I Veins o u t l i n e d  above are superimposed on each o ther  as w e l l  as on 

the reg iona l  f o l i a t i o n .  

two geologica l  events, t h a t  i s ,  the f o l i a t i o n  preceded the  m i n e r a l i z a t i o n .  

The above i n d i c a t e s  the  complete separat ion o f  t h e  

Supergene Zone 

Throughout the e n t i r e  minera l i zed  area, t h e r e  i s  a leached zone above 

t h e  supergene copper zone b u t  i t  i s  i r r e g u l a r  i n  development and thickness. 

A weak t o  s t r o n g  development o f  l i m o n i t e  i s  c h a r a c t e r i s t i c  o f  t h i s  zone. 

Supergene copper mineral  s i n c l  ude chal  c o c i  t e  w i  t h  m i  n o r  amounts o f  

n a t i v e  copper, a z u r i  te,  mal achi  te, c u p r i  t e  and t races  o f  cove1 1 i t e  and occur 

throughout t h e  zone t o  some degree. 

STRUCTURE WITHIN THE GRANITE MOUNTAIN PLUTON 

The s t r u c t u r e  h i s t o r y  o f  G i b r a l t a r  Mines must r e l a t e  the superpos i t ion  
wv 

o f  t h e  minera l i zed  stockwork on t h e  pre-mineral f o l i a t i o n  developed i n  t h e  

s a u s s u r i t i z e d  q u a r t z  d i o r i t e .  A weakly minera l i zed  o r  barren core i n  and 

around which t h e  porphyry i s  found, i s  a l i g n e d  more o r  l e s s  p a r a l l e l  t o  the  

reg iona l  f o l i a t i o n .  M i n e r a l i z a t i o n  and f r a c t u r e  i n t e n s i t y  increase outwards 

f rom t h i s  core area i n  such a manner t h a t  the  o v e r a l l  s i z e  o f  t h e  e l l i p t i c a l  

shaped area o f  stockwork development i s  4 - 5 mi les  by 1 - 2 mi les.  

Re la t ionsh ip  o f  I.P. Response, Mineral  Zoning and S t r u c t u r e  
4 

The G i b r a l t a r  East zone, Pol lyanna zone and Grani te  Lake zone are  

s i t u a t e d  along the i n n e r  s i d e  o f  a band o f  h i g h e r  I .P .  response. 

sequence outward from a porphyry-bearing barren core i s  as f o l l o w s :  

Minera l  

1)  minor cha lcopyr i te ,  minor born i te ,  + minor  p y r i t e  (low 

sulph ide area) ; 
wv 
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2)  

3) 

pyri te-chal copyri t e  or chal copyri te-pyri t e ;  

pyri te-mi nor  chal copyri t e  . 
w i t h  numerous s e r i c i t e  envelopes such tha t  the outer zone may 

equally well be termed a pyrite s e r i c i t e  zone. 

bearing veins are scattered thr-oughout the zones, b u t  locally 

may show an increase w i t h  an increase i n  copper values. 

The l a t t e r  is general ly associated 

Molybdenite- 

GEOLOGICAL SUMMARY 

The following geological events are  chronologically outlined below: 

Y W  
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The Granite Mountain pluton intruded Cache Creek group rocks 

d u r i n g  Jurassic-Cretaceous time. 

. Deformation of the general area has produced simultaneous 

development of ( a )  regional ' fo l ia t ion ,  and ( b )  regional green- 

sch i s t  facies type of metamorphic assemblages w i t h i n  the quartz 

d io r i t e  o f  the Granite Mountain pluton. 

During continued deformation, quartz-feldspar porphyry i n t r u d e d  

the p l u t o n  which formed a s t ructural ly  more competent core. 

During fur ther  deformation, a f racture  pattern developed around the 

s t ructural ly  more competent core. T h i s  f racture  system which i s  

imposed on, and partly controlled by, the regional fo l ia t ion  

contains a wide b u t  regionally res t r ic ted  sulphide zone. 

$he sul p h i  de zone, a chal copyri te-secondary chal coci te-molybdeni t e  

zone occurs between the low s u l p h i d e  core and a pyr i t ic  halo. 

A t  some l a t e r  time, movements on the Fraser River f a u l t  system 

have uplifted the Granite Mountain pluton. 

dropped areas were f i l l e d  by Tertiary volcanism. 

under ar id  conditions caused a leached zone and an underlying 

zone of secondary e n r i  chment . 

W i t h i n  

Relatively down- 

Weathering 
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ADD:slb 

6) Recent glacial ac t iv i ty  has deposited t i l l  and gravel over 

the ent i re  area o f  the Gibraltar-Pollyanna copper-molybdenum 

deposit. 

A.D. Drummo6K Ph.D. P.Eng. 
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f "  I SCALE' 1" = 1.6 miter IS April1 1970 


