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NAMEOFPROPERTY G R m U C  ( L m C )  (EDNABIIAY) 

OWNER OR OPERATOR AND ADDRESS 
. . 

Granduc.Eines, ~in'zi t e d  

HISTORY OF EXPLORATION AND DEVELOPMENT 

and 4,000 f e e t  on t h e  "east s i d e  of t h e  south f o r k  o f  Leduc 
Glac i e r ,  4 mi l e s  e a s t  o f  t h e  Alaska-British Columbia border  
and 23 mi l e s  northwest of  Stewart.  

Wendall Dawson and Ti. Fromholz, o f  Ketchikan, Alaska, 
prospected t h e  Granduc Mountain a r e a  i n  1931 and s taked  3 
c la ims ,  t h e  Edna Nay, Mineral Lode, and New Alaska on minor 
mine ra l i za t ion  about 3 mi l e s  from t h e  mines i te .  The claims 
were allowed t o  l apse .  

I n  1948 Einar  Kvale prospected t h e  a r e a  and v i s i t e d  
most of  t h e  known mineral  showings. The r a p i d  me l t i ng  of  
t h e  South Leduc Glac ier  and of  t h e  snowfield and hanging 
g l a c i e r  on Granduc Mountain subsequent ly exposed t h e  Granduc 
showings. M r .  Kvale and T.J.  McQuillan r e tu rned  t o  t h e  a r e a  
i n  1951 a s  employees of  t h e  Karl Spr inger  and a s s o c i s t e d  
i n t e r e s t s  and s taked  claims cover ing  t h e  main Granduc 
su r f ace  showing and ad jacent  a r e a s  i n  t h e  name of Hel icopter  
Explora t ion  Co. Ltd. They r e tu rned  t o  t h e  a r e a  i n  1952 and 
c a r r i e d  out  f u r t h e r  s t ak ing ,  conso l ida t ing  a group o f  36 
c la ims  f o r  t h e  company. A group o f  72 claims was s t aked  on 
ad jacen t  ground by Wendall Dawson and a s s o c i a t e s  i n  February 

The Granduc orebody outcrows between e l e v a t i o n s  of 2,500 

DESCRIPTION OF DEPOSIT 
The Granduc o r e  depos i t  l i e s  about 3 m i l e s  e a s t  of a 

conspicuous re -en t ran t  i n  t h e  main e a s t e r l y  contac t  o f  t h e  Coast 
P lu ton ic  Complex. The country rocks  west of t h e  mine and North 
Leduc Glac i e r  i nc lude  mainly mixed b io t i te -hcrnblende  and horn- 
blende gne isses .  The country rocks  e a s t  o f  t h e  North Leduc 
Glac i e r  on Granduc Mountain, i nc lud ing  t h e  mine s e r i e s ,  appear 
t o  be p a r t  o f  t h e  mixed gne i s s  success ion  which i s  o v e r l a i n  on 
t h e  e a s t  by e a s t e r l y  d ipp ing  volcanic  conglomerates, t h i c k  
p i l l ow volcanic  u n i t s ,  and minor i n t e r c a l a t e d  sediments.  On 
Granduc Mountain, a number of  deformed, r e c r y s t a l l i z e d  lime- 
s tone  l e n s e s  which form d i s t i n c t i v e  u n i t s  a long  t h e  e a s t  s i d e  of  
t h e  North Leduc Glac i e r  and i n  t h e  mine series have been i d e n t i -  
f i e d  a s  Lower J u r a s s i c .  

Small p lu tons  and dykes a r e  abundant i n  t h e  Granduc Mountain 
s e c t i o n ,  a s  we l l  a s  i n  t h e  Unuk River  a r e a  i n  genera l .  These 
va r ious  i n t r u s i v e  rocks  have been dated by f i e l d  r e l a t i o n s h i p s  
a s  Upper T r i a s s i c ,  Lower and Middle J u r a s s i c ,  and T e r t i a r y .  The 
main Coast P l u t o n i c  Complex, which c u t s  nor thwes ter ly  a c r o s s  t h e  
gene ra l  a r ea ,  has  been da ted  a s  Te r t i a ry .  s e e  Card 2 .... 
Assoc~ated minerals or products of value - Gold, s i l v e r S  phosphate. 

1953. 
- 

The Granby Consolidated Mining, Smelting and Power 
Company, Limited opt ioned t h e  c la ims  l a t e  i n  1952 and 
Granduc Mines, Limited was incorpora ted  i n  March 1953 t o  
acqu i r e  t i t l e  t o  t h e  property.  One m i l l i o n  Granduc s h a r e s  
were i s s u e d  f o r  t h e  claims h e l d  by Hel icopter  Explora t ion  
and o the r s .  Granby purchased 200,000 sha re s  and h e l d  
op t ions  on an a d d i t i o n a l  2 m i l l i o n  shares .  La te  i n  1953 
Granby reached an agreement wi th  Nemont Mining Corporation 
whereby t h e  l a t t e r  would p a r t i c i p a t e  equal ly  i n  t h e  s tock  
opt ion .  Funds f o r  exp lo ra t ion  and develo2ment i n  subse- 
quent yea r s  were obta ined  through t h e  s a l e  of  t h e s e  t r e a s u r y  
sha re s  t o  Granby and Newmont. 

Addit ional  s t a k i n g  expanded t h e  proper ty  t o  207 claims - - 
and f r a c t i o n s .  Underground work beg& i n  June 1953 and t h e  
i n i t i a l  program or" explora t ion  and diamond d r i l l i n g  was 
completed i n  t h e  s p r i n g  o f  1958. Geological and ge0physica.l 
survevs  were c a r r i e d  out  i n  1959 and 1960. Underground work " - < -  

resumed i n  1961. Development work on t h e  depos i t  t o  t h e  end 
of 1964 was done on 4 main l e v e l s  and included 18,553 f e e t  
of  d r i f t s  and c ros scu t s ,  676 f e e t  of s h a f t ,  and 130,810 f e e t  

s e e  Caird 2 . . . . 
M~nerai Development Sector, Department of Energy, Mines and Resources, Ottawa. 

500864 



HISTORY OF PRODUCTION 
During November-December 1970, 105,230 t o n s  of o r e  were 

mi l led ;  no metal content  given. 
During t h e  per iod  1971-1974, i n c l u s i v e ,  9,095,398 t o n s  

of o r e  were mil led.  From t h i s  o r e  34,570 ounces of gold ,  
2,122,957 ounces of s i lve r ,  and 219,965,379 pounds of  copper 
were recovered. 

During t h e  per iod  1975 t o  June 30, 1978 i n c l u s i v e  
4 809 500 tonnes of o r e  were mi l led  a t  t h i s  proper ty .  From 
t h i s  o r e  607.877 Kg of  gold, 37 666.915 Kg of s i l v e r ,  and 
59 835 042 Kg of copper were recovered. 

Tonnes 
Year Mil led 

AU AG CU 

19 80 about 80,000 - - - 
19 8 1  613 936 75 283 grams 4 850 000 grams 7 626 025 kg 
19 82 510 235 2 349 02s. 151 279 02s. 13,182,461 lb: 
1983 1 031 805 5 169 02s. 308 937 02s. 33,014,845 lbr 
19 84 278 278 1 360 02s. 93 474 02s. 9,273,672 lbr 

MAP R E F E R E N C E S  
#Bacon, W.R. ; Frel iminary map of  t h e  Granduc Area, (Geol. ), 

Sc. 1":l mi le ,  B r i t i s h  Columbia Dept. of  Mines, 1956. 

*Nap 104 B, I sku t  River,  (Topo. ), Sc. 1:250,000. 
Map 104 B / 1  & 104 B/2, Leduc Glac ier ,  (Topo.), Sc. 1: 

50,000. 
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NAME 0 F PROP E RTY O U C  (LEDUC ) ( EDNA MAY ) 

DESCRIPTION OF DEPOSIT (continued ) 
The junction of t he  North and South Leduc Glaciers crudely 

marks the  loca l  boundary between t he  mixed gneiss zone on the  
west and the  complex, deformed t a c t i t e  (gneiss)  c a t ac l a s i t e  zone 
which essen t ia l ly  comprises the  west hal f  of Granduc Mountain. 
The eas t  half  of t he  mountain cons i s t s  largely  of ep i c l a s t i c  and 
pillowed volcanic rocks with minor in te rca la ted  sedimentary 
rocks, which a r e  a l l  variably indurated and a l t e red ,  but 
r e l a t i ve ly  undeformed compared t o  t he  ca t ac l a s i t e  section.  

The ca t ac l s s i t e  zone, including the  mine s e r i e s ,  comprises an 
assemblage of mylonites, phyllonites,  and i r r egu l a r  lenses  of 
less-deformed limestone, hornblende gneiss,  t a c i t e ,  a s  well a s  
recognizable sedimentary uni ts .  Deforrnational s t ruc tures ,  
although complex i n  d e t a i l ,  e s s en t i a l l y  para l l e l  t h e  s teep 
nor ther ly  trending gneisses t o  the  west of t he  g lac ie r .  I n  
d e t a i l  t he  various country rock u n i t s  have been subjected t o  
extensive refolding,  s t re tching,  and boudinage. Mylonized 
t a c i t e  occurs a s  i r r egu l a r  banded u n i t s  throughout t he  cata- 
c l a s i t e  zone. These rocks consist  of a l t e rna t i ng  bands dominated 
by c l a s t i c  diopside, epidote, quartz,  feldspar with var iable  
a p a t i t e  and magnetite, and commonly have a  rec rys ta l l i zed  c a l c i t e  
matrix. 

A number of extensive s teep nor ther ly  trending f a u l t s  have 
been iden t i f i ed  cu t t ing  orebodi,eq a s  well a s  crosscut t ing 
Ter t iary  and older dykes. The Bestern and Granduc graphi t i c  
f a u l t  zones a r e  west of the  ore zone and a r e  expressed on the  
surface by lineaments which t ransgress  t he  lower west slope of 
Granduc Mountain. Several of the  orebodies have been o f f s e t  by 
apparent right-hand s t r ike-s l ip  movement, and i n  the  north mine 
sector  d i f ferent  orebodies have been fau l ted  i n to  juxtaposition. 

The gre,  consis t ing mainly of simple sulphides and oxides, i s  
apparently confined t o  a  l en t i cu l a r  400 t o  800-foot-~ide zone 
within the  tact i te-gneiss  sequence t ha t  has a  s teep d ip  and 
nor ther ly  trend. This narrow sect ion i s  marked by an apparent 
r e l a t i v e  abundance of deformed marble. The ore l enses  appear 
from diamond d r i l l i n g  and underground development t o  be pancake- 
l i k e  overlapping bodies which a r e  known t o  extend ve r t i c a l l y  from 
about 1,500 fee t  elevation t o  4,000 f e e t  elevation and l a t e r a l l y  
a t  l e a s t  4,000 f ee t .  A s  designated, the  "A" orebody l i e s  along 
t he  west l i m i t  of the  zone and extends from depth a t  t he  south t o  

see reverse Card 2 .... 

HISTORY OF EXPLORATION AND DEVELOPMENT (continued) 
of diamond d r i l l i ng .  Reserves were estimated a t  
32,510,000 tons averaging 1.93 per cent copper before 
d i lu t ion .  

Granby Consolidated i n  1959 changed i t s  n m e  t o  The 
Granby Mining Company Limited. Granby sold a l l  of i t s  
share i n t e r e s t  i n  Granduc Mines i n  1961. Hecla Mining 
Company acquired a  control l ing i n t e r e s t  i n  Granduc Mines 
by t he  purchase, during the  period 1964-1967, of 35.48 
of the  common stock and a l l  of the  preferred stock. 
Newmont Mining Corporation surrendered a l l  i ts  shares of 
Granduc Mines i n  1965. 

Due t o  the  high cap i ta l  cost  of the  project  t he  prop- 
e r t y  was jo in t ly  leased i n  October 1965 t o  Granduc 
Operating Company, a  newly formed wholly owned subsidiary 
of Nemmont Kining Corporation, and t o  American Smelting 
and Refining Company. Early i n  1965 the  driving of a  11.6 
mile access tunnel from Tide Lake t o  t he  orebody was 
begun. The tunnel was completed i n  December 1968. Mine 
development and m i l l  construction were i n  progress during 
1969 and 1970. The 7,000 ton per day m i l l  commenced 
operating on November 1, 1970. American Smelting and 
Refining changed its name i n  1975 t o  Asarco Incorporated. 
Ore reserves a t  t he  end of 1975 were estimated a t  
19,606,000 tons averaging 1.69% copper before d i lu t ion ,  
and include the  ore  below the  2,600 level .  Production 
cutbacks ear ly  i n  1975 and 1976 reduced the  mil l ing r a t e  
t o  about 3,400 tons  per day. Reserves a t  Dec. 31, 1977 
were 15,900,483 tons a t  1.65% copper ( ~ r a n d u c  Mines, 
Limited, 1977 AR). 

The company name ( ~ r a n d u c  Operating company) was 
changed i n  1977 t o  Nemont Wines Limited. The mil l ing 
r a t e  was ra ised during 1977 from 3,400 t o  4,000 tons  per 
day. Underground development work was terminated i n  
September 1977. Exploration f o r  t h e  possible northward 
extension of t he  present orebody began i n  mid Ju ly  1977 
with t h e  d r i l l i n g  of a  surface hole incl ined ea s t e r l y  
from the  5,400-foot elevation.  The hole encountered 
promising mineralized zones about 2,700 f e e t  north of ,  
and 1,500 f e e t  above, t he  northern extremity of t h e  2,600 
leve l .  To evaluate t h i s  area a  d r i f t  was begun from the  
main haulage (2,600) l e v e l  i n  December 1977- The d r i f t  

see reverse Card 2 .... 



DESCRIPTION OF DEPOSIT (cont inued ) 
t h e  c e n t r a l  mine sec t ion .  The "Btt orebody l i e s  on t h e  
e a s t e r n  l i m i t s  i n  t h e  main c e n t r a l  mine sec t ion .  nCt t  zone 
l i e s  between "Att and "B" and j o i n s  "F" zone, which extends 
t o  t h e  nor thern  known l i m i t .  "Ch" zone i s  an upper p a r t  o f  
t h e  main "Ctt orebody. I n  d e t a i l  t h e  i nd iv idua l  orebodies  
c o n s i s t  of s t r e a k s ,  b l e b s ,  blobs,  and i r r e g u i a r  massive 
l e n s e s  of  su lphide  of  r a p i d l y  changing o u t l i n e  wi th in  
phyllonite-mylonite.  Breccia- l ike t e x t u r e s  i n  t h e  massive 
su lphides ,  r o t a t e d  b locks  of  rnylonite i n  t h e  o re ,  a s  we l l  a s  
abundant evidence of  su lph ide  remobi l iza t ion  a s  ve ins  
i n d i c a t e  ex tens ive  and pervas ive  o r e  deformation a t  s e v e r a l  
per iods.  The widespread c a t a c l a s i s  t h a t  has  defamed t h e  
o re ,  t a c t i t e ,  and g n e i s s  l e a v e s  t h e  t iming  of  metasomatism 
and o r e  formation open t o  ques t ion  and t h e  genes i s  of  t h e  
o r e  t o  hypothesis .  The use  of t h e  tern "s tr inger- lode* t o  
desc r ibe  t h e  orebodies  i n d i c a t e s  t h e  i r r e g u l a r ,  f e a t h e r y  
n a t u r e  o f  t h e  o r e  boundaries  probably produced dur ing  t h e  
main per iod  of  c a t a c l a s t i c  deformation. 

The o r e  minera ls  i nc lude  p y r i t e ,  cha l copyr i t e ,  pyrrho- 
t i t e ,  and s p h a l e r i t e  i n  o r d e r  of  r e l a t i v e  abundance. 
Arsenopyri te  has  been noted i n  s e v e r a l  shoots ,  c o b a l t i t e  
descr ibed  i n  t h e  upper p a r t  o f  t h e  "Att zone, galena i n  t h e  
"All 

9 "Chi', and "Ctt zones, and magnet i te  appears  t o  be common 
but  appa ren t ly  concent ra ted  a long  t h e  western o r e  l i m i t .  
Gangue c o n s i s t s  e s s e n t i a l l y  of qua r t z  with country rock. 

HISTORY OF EXPLORATION AND DEVELOPbENT ( continued)  
9 

1 

was d r i v e n  2,000 f e e t  and from it 5,000 f e e t  of diamond 
d r i l l i n g  was completed by May 1978, wi th  inconclus ive  
r e s u l t s ;  work t o  t h a t  d a t e  i n d i c a t e d  t h e  minera l ized  
zones a r e  below mining width and grade. 

The mine cont inued t o  ope ra t e  u n t i l  June 30, 1978 when 
mining and m i l l i n g  ope ra t ions  ceased and t h e  mine c losed .  
The l e a s e  agreement whereby Granduc Mines, Limited, l e a s e d  
t h e  proper ty  t o  Newmont Mines Limited and Asarco Incorpor- 
a t e d  was te rmina ted  December 1, 1978. 

Esso Resources Canada Limited &d ~h~ 31J979 acqui red  t h e  
p rope r ty  from Granduc Mines Limited s u b j e c t  t o  a 15% r e t a i n e d  
i n t e r e s t  a f t e r  payout. Subsequent a c t i v i t i e s  were d i r e c t e d  
towards t h e  resumption of product ion i n  mid 1980 wi th  Esso 
Minerals  Canada a s  opera tor .  Reserves were r e p o r t e d  as 
8,000,000 t o n s  a t  2$ copper (PM 1/03/79). 

Major work by Canada Wide Mines Limited, a wholly owned 
s u b s i d i a r y  of Esso Minerals Canada, included r e h a b i l i t a t i o n  
of t h e  m i l l  f o r  a planned m i l l  r a t e  of about 4,000 tons pe r  
day, and a changeover of t h e  mine from sub leve l  caving t o  
open-stoping. Mi l l i ng  began i n  October 1980. Esso es t imated  
in-place r e se rves  of  approximately 12 m i l l i o n  tons  grading 
1.79% Cu (Western Miner, Kay 1980, p .  24).  

The 1982 m i l l  r a t e  of about 1,800 tons  p e r  day was 
inc reased  t o  about 3,600 i n  1983. To explore  t h e  North Zone 
of t h e  mine some 20,000' of s u r f a c e  diamond d r i l l i n g  was done 
i n  1982; t h i s  zone was explored underground i n  1983. A 

p o t e n t i a l  f o r  a d d i t i o n a l  tonnage e x i s t s  i n  t h e  North Zone and 
i n  t h e  down plunge cont inua t ion  of t h e  mine zone. Due t o  

depressed copper p r i c e s  and ope ra t ing  l o s s e s  t h e  mine c losed  
i n  A p r i l  1984. A l l  s u r f a c e  f a c i l i t i e s  were removed. Esso 
Resources t r a n s f e r r e d  t i t l e  t o  t h e  claims t o  Granduc m n e s ,  
L imi ted .  Reserves a r e  r epo r t ed  a s  9 890 000 tonnes a t  1.79% 
Cu wi th  minor Au-Ag (Prel iminary Map 65, BCDM, 1986).  


