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I. ABSTRACT 

The Whitehorse Copperbelt l i e s  on t h e  West s i d e  of the  Whitehorse 

trough i n  t he  southwest Yukon at about nor th  6CTb degrees l a t i t u d e  and west 

135 degrees longi tude.  Copper minera l iza t ion ,  c o n s i s t i n g  mainly of b o r n i t e  

and cha lcopyr i t e ,  a long an 18 mile b e l t  was discovered i n  1897 by miners 

t r a v e l l i n g  no r th  t o  Dawson, during the  start of t he  Klondike Gold Rush. 

The Lewes River Group - Upper T r i a s s i c  i n  age, w a s  in t ruded  by a l a r g e  

igneous b a t h o l i t h  of t he  Coas ta l  I n t r u s i v e  - Cretaceous i n  age. The 

sedimentary rocks  were changed t o  calcium - magnesium - s i l i c a t e  skarn  

and calcium - magnesium - i r o n  skarns  with copper mine ra l i za t ion ,  near  t h e  

i n t r u s i v e  contac ts .  The depos i t s  a r e  considered t o  be con tac t  metasomatic 

i n  o r i g i n  with s i l i c e o u s  minerals  and copper - i r o n  minera l iza t ion  introduced. 

Proven o r e  r e se rves  i n  f i v e  depos i t s  c o n s i s t  of about 5% mil l ion  tons  of 

copper grading 1.25 percent ,  i n  p a r t s  molybdenite and an average of  $1.13 

gold /s i lver  valhes.  I n  add i t i on  t o  t hese  r e se rves  3% mil l ion  tons  grading 

2.14% have been o u t l i n e d  at depth on t h e  L i t t l e  Chief Deposit. O ~ e n  p i t  

mining i s  t o  be used t o  e x p l o i t  t h e  f i v e  depos i t s  on a year  round b a s i s  of 

mining, with a p o s s i b i l i t y  of an underground ope ra t ion  a t  the  L i t t l e  Chief 

depos i t .  Under an agreement with a Japanese metal mining company and a 

Canadian Bank, 7.45 Mil l ion  d o l l a r s  were provided f o r  mine and mi l l i ng  

f a c i l i t i e s .  The agreement with t h e  Japanese f i rm provides f o r  a t e n  year  

c o n t r a c t  f o r  t h e  s a l e  of a l l  concent ra tes  produced from the  property.  The 

m i l l  w i l l  produce about 29,000 tons  of 35 percent  copper concent ra te  each 

year.  The concent ra te  w i l l  be shipped i n  con ta ine r s  by narrow gauge 

ra i lway from Whitehorse, Y. T., t o  Skagway, Alaska, by boat t o  Vancouver, 

B. C. arid then  t o  Japan. 

2. INTRODUCTION 

The Yukon T e r r i t o r y  is loca t ed  i n  t h e  northwestern s e c t i o n  of 

North America and extends t o  t h e  Arc t ic  Ocean. It is  bordered on the  e a s t  

by the  Northwest T e r r i t o r i e s ,  on t h e  south  by B r i t i s h  Columbia and on the  
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west by Alaska ( l o c a t i o n  ske tch  - 1). The t o t a l  a r e a  of  t he  Yukon i s  

207,076 square mi les  and with a populat ion of 16,000 i n  1966. The c a p i t a l  

c i t y  is Whitehors&, loca t ed  i n  t he  southwestern corner  of t he  Te r r i t o ry .  

The p r i n c i p a l  s e t t l emen t s  a r e  Watson Lake, T e s l i n ,  Whitehorse, 

Carmacks, Haines Junct ion ,  Carcross ,  Mayo, E l sa ,  Calumet and Dawson Ci ty .  

Access t o  t h e  Yukon is by road, r a i l r o a d  and a i r l i n e s .  The 

Alaska Highway runs  from the  B r i t i s h  Columbia border a t  mile  620 t o  mile  

1247 on the  Alaska Border. There a r e  a t o t a l  of 1479.9 mi les  of T e r r i t o r i a l  

roads  t h a t  connect with the  Alaska Highway. The White Pass  and Yukon Route, 

a narrow gauge rai lway,  l i n k s  t he  seapor t  of Skagway, Alaska, with Whitehorse, 

a  t o t a l  d i s t ance  of 110 miles. Whitehorse, Dawson C i t y  and Mayo a r e  s e rv i ced  

d a i l y  by Canadian P a c i f i c  A i r l i n e s  f l y i n g  DC-6s and a DC-3 from southern  

poin ts .  Wein Alaska f l i e s  d a i l y  s e r v i c e  between Whitehorse and Juneau, 

Alaska with connect ing f l i g h t s  t o  southern  l o c a l i t i e s .  Bus s e r v i c e  on the  

highway is  run d a i l y  during the  summer and weekly i n  t he  win ter ,  by Canadian 

Coachways between Dawson Creek, B. C. and se t t l emen t s  i n  t he  Yukon. Seve ra l  

t rucking  f i rms  run  scheduled hau l s  i n t o  t h e  T e r r i t o r y  from southern p o i n t s  

and maintain d i s t r i b u t i o n  te rmina ls  i n  Whitehorse. The g r e a t e s t  percentage 

of petroleum products  is  t ranspor ted  i n t o  the  Yukon by the  White Pass  and 

Yukon Route us ing  a  p i p e l i n e  from Skagway, Alaska and tanker  cars .  The 

except ion i s  the  petroleum products  t rucked t o  Whitehorse from Haines, 

Alaska (254 miles)  by t h e  B r i t i s h  American Company. 

Hydro e l e c t r i c a l  power is  suppl ied  t o  t he  Whitehorse Area by t h e  

governmentawned Northern Canada Power Commission, t h a t  ope ra t e s  a 11,500 

k i lowa t t  p l an t .  The power i s  d i s t r i b u t e d  by the  p r i v a t e l y  owned f i rm of 

Yukon E l e c t r i c a l  Company, which a l s o  maintains  a p l a n t  with a  1500 k i lowa t t  

capac i ty .  Other Yukon commuiiities a r e  suppl ied  with e l e c t r i c a l  power by 

t h e  two forementioned companies, us ing  d i e s e l  p l an t s .  

Cl imatic  condi t ions  i n  t h e  Whitehorse a r e a  a r e  r e l a t i v e l y  p l easan t  

f o r  t he  no r the r ly  l a t i t u d e .  The yea r ly  mean temperature is 31 degrees F. with 

an average p e r c i p i t a t i o n  of 10 inches.  The long  and p l easan t  day l igh t  hours  

i n  t he  summer o f f s e t  t he  s h o r t  co ld  days i n  t h e  win ter  months. 

The Whitehorse Copperbelt  l i e s  on the  west s i d e  of t he  Whitehorse 

Trough (Wheeler, 1961, p. 109) a t  about nor th  60% degrees l a t i t u d e  and west 

135 degrees longi tude.  There a r e  28 copper showings d i s t r i b u t e d  a long  the  

northwester ly bear ing  b e l t ,  t h a t  is 18 mi les  long  and 3 miles  wide. 



Whitehorse is  loca t ed  two mi les  from the  nor thern  end of t h e  Copperbelt  

( l o c a t i o n  ske tch  - 2) .  

Whitehorse is  a c i t y  of 6000 populat ion with a  good assortment of 

business  es tab l i shments  and l i v i n g  f a c i l i t i e s  necessary f o r  a mining community. 

3. PHYSIOGRAPHY AND GLACIATION 

The Whitehorse Trough, between the  T e s l i n  and Lewes p l a t eau  

(Bostock, 1948, p. 651, is  drained by t h e  Yukon River. The broad Yukon 

River v a l l e y  has  an e l eva t ion  of 2,000 t o  2,500 f e e t  above s e a  l e v e l .  

Mountains r i s e  on e i t h e r  s i d e  t o  an approximate e l e v a t i o n  of 5,000 f e e t  and 

a r e  wi th in  the  northern ex tens ion  of t he  Coast Mountains Range. The Copper- 

b e l t  is  loca t ed  on the  west s i d e  of t he  v a l l e y  from t h e  Yukon River. 

The a r e a  was once covered by the  Cord i l l e r an  ice-shee t  and the  

l a t e s t  va l l ey  g l a c i a t i o n  is  Ple is tocene  i n  age. Thick g l a c i a l  d e b r i s  d e p o s i t s  

a r e  s c a t t e r e d  along t h e  e a s t  s i d e  of Yukon River v a l l e y  oppos i te  Whitehorse. 

The west s i d e  of t he  v a l l e y  has  about 75 percent  g l a c i a l  cover but  with l e s s e r  

th ickness  of g l a c i a l  d e b r i s  than on the  e a s t e r n  s i d e  of t he  Yukon River. 

4. HISTORY 

Discoveries  of copper outcrops i n  t h e  Whitehorse a r e a  were f i r s t  

repor ted  by miners on t h e i r  way t o  Dawson i n  1897. The f i r s t  c laims were 

s taked  by Jack  McIntyre who loca t ed  the  Copper King on J u l y  6,  1898. The 

Big Chief and L i t t l e  Chief c laims were s taked  by Wm. McTaggart and Andrew 

Oleson i n  the  l a t e r  p a r t  of 1898. By 1899 most of the  Copperbelt  was 

prospected and s taked ,  t he  more important d i scove r i e s  were t h e  Anaconda, 

Pueblo, Best Chance, Arc t ic  Chief ,  G r a f t e r ,  Valer ie ,  War Eagle and o the r s .  

During 1900 McIntyre and Granager, t he  owners of t he  Copper King, made a 

shipment of 9  t ons  of r i c h  bo rn i t e  o re  s t a t e d  t o  have ye i lded  46.4096 copper. 

Small shipments of s e l e c t e d  hand picked o r e  were made from s e v e r a l  of t h e  

previous mentioned p r o p e r t i e s  up t o  1909. The most i n t e r e s t i n g n  mineral  

c laims on the  Copperbelt  were given t i t l e ' t o  Crown Grant Mineral C l a i m s  up 

t o  the  year  1909 on the  Whitehorse Copperbelt. 

I n  1907, t r a n s p o r t a t i o n  of t h e  o r e  between the  p r o p e r t i e s  and 

dh i t eho r se ,  on t h e  4 - 7 miles  of T e r r i t o r i a l  wagon road,  c o s t  between $3.00 





- $4.00 p e r  ton.  By r a i l  from Whitehorse and s teamer  t o  t h e  v a r i o u s  west  

c o a s t  s m e l t e r s  t h e  c o s t  was $6.00 p e r  ton.  

Between 1915 and 1920 development w a s  done on t h e  Copper King, 

C a r l i s l e ,  Pueblo and War Eagle  p r o p e r t i e s .  I n  March o f  1917 a d i s a s t r o u s  

mlne cave at t h e  Pueblo k i l l e d  s e v e r a l  miners  and f o r c e d  t h e  c l o s u r e  o f  t h e  

l a r g e s t  p roducer  on t h e  Copperbel t .  Mining ceased  on t h e  Copperbe l t  i n  1920 

due t o  t h e  end o f  World War I and a drop i n  t h e  p r i c e  o f  copper.  

I n  1927 t h e  Richmond Yukon Company Ltd. d r i l l e d  a t  t h e  Pueblo  

mine and o t h e r  p r o p e r t i e s  between 1926 and 1929. Once a g a i n  a drop i n  t h e  

p r i c e  o f  copper  from 18e t o  8e caused a c t i v i t y  i n  t h e  a r e a  t o  be abandoned 

d u r i n g  t h e  1930 d e p r e s s i o n  years .  

Noranda Mines Ltd.  a c q u i r e d  c l a i m s  and conducted geophys ica l  s u r v e y s ,  
C 

g e o l o g i c a l  mapping, t r e n c h i n g  and diamond d r i l l i n g  i n  1946 through t o  1948 on 

t h e  Copperbe l t  and i n  p a r t i c u l a r  t h e  L i t t l e  C h i e f ,  Big Chief  and V a l e r i e  a r e a s .  

The company gave up t h e  s e a r c h  due t o  t h e  low grade  o f  copper  o r e  o u t l i n e d  by 

t h e  d r i l l  

Under t h e  d i r e c t i o n  of M r .  Aubrey Simmons, I m p e r i a l  Mines and Meta l s  

Ltd.  was formed i n  September o f  1954 and a c q u i r e d  by s t a k i n g ,  purchase  o r  

o p t i o n  numerous c l a i m s  on t h e  Copperbel t  i n  1955. I n  1956 t h e  company 

conducted magnetometer s u r v e y s  and diamond d r i l l i n g  on t h e  A r c t i c  Chief  and 

Bes t  Chance c la ims .  I n  March o f  1957 t h e  name of  t h e  Company was changed t o  

New I m p e r i a l  Mines Ltd.  

New I m p e r i a l  Mines Ltd. was r e o r g a n i z e d  by M r .  Arnold P i t t  and 

e x p l o r a t i o n  d r i l l i n g  f o r  copper  o r e  was begun i n  June of 1963 on t h e  Whitehorse 

Copperbel t .  By t h e  end o f  1964 t h e  Company h e l d  348 minera l  and Crown Grant 

c l a i m s  and had d e l i n e a t e d  2.1 m i l l i o n  t o n s  of o r e  g r a d i n g  1.200/0 copper.  I n  

June  o f  1964 t h e  f i r s t  f e a s i b i l i t y  r e p o r t  proved p o s s i b l e  an  open p i t  mining 

o p e r a t i o n  wi th  a 1000 t o n s  p e r  day m i l l  t h a t  cou ld  be i n c r e a s e d  t o  2000 t o n s  

p e r  day. I n  November o f  1965 a  second f e a s i b i l i t y  r e p o r t  was f a v o u r a b l e  f o r  

a 2000 t o n  p e r  day m i l l ,  based on o r e  r e s e r v e s  o f  5% m i l l i o n  t o n s  o f  o r e  

g r a d i n g  1.200/0 copper  t o  be open p i t  mined. 

I n  December o f  1965 an agreement f o r  s e n i o r  f i n a n c i n g  f o r  t h e  

development o f  t h e  p r o p e r t y  w a s  s i g n e d  w i t h  t h e  Sumitomo Metal  Mining Company 

of  Japan.  On J u l y  I s t ,  1966, c o n s t r u c t i o n  commenced on t h e  m i l l  s i t e ,  n e a r  

t h e  L i t t l e  Chief  d e p o s i t ,  l o c a t e d  i n  t h e  c e n t r a l  p a r t  o f  t h e  Whitehorse 

Copperbel t .  Mining s t a r t e d  a t  t h e  L i t t l e  Chie f  Open P i t  i n  t h e  summer o f  



1966. The New Imper ia l  Mines Ltd. m i l l  began t r e a t i n g  o re  from t h e  L i t t l e  

Chief depos i t  at t h e  end of March 1967. (Claim and Proper ty  Sketch - 2).  

Financing explora t ion  of t he  proper ty  is  as follows: 

( a )  Imper ia l  Mines and Metals w a s  incorpora ted  i n  September 1954 

with an  au thor ized  c a p i t a l  of 5 m i l l i o n  shares .  

(b )  Sumitomo Metal Mining Company of Japan was given an exc lus ive  

opt ion  t o  purchase all f u t u r e  m i l l  concent ra tes  and t o  supply 

c a p i t a l  f o r  m i l l  f inanc ing  i n  August 1964. A condi t ion  of  t he  

Agreement was t h e i r  purchase of 200,000 sha re s  of New Imper ia l  

Mines Ltd. s tock  f o r  $150,000. 

( c )  Increased  au thor ized  c a p i t a l  t o  5% mi l l i on  sha re s  on September 

10,  1964. 

(d)  The Company opt ioned s i x  s epa ra t e  agreements t o  purchase 90 

mineral c laims f o r  $522,500 cash between 1963 and 1971. 

( e )  During 1964, 1.4 mi l l i on  sha re s  were i s sued  f o r  $890,000 cash. 

( f )  I n  February, 1965, an agreement w a s  made with Sumitomo Metal 

Mining Company of Japan, who advanced the  Company $175,000 f o r  

explora t ion .  New Imper ia l  Mines Ltd. agreed not  t o  e n t e r  i n t o  any 

agreements f o r  s a l e  o r  o r e  o r  concen t r a t e s ,  f o r  f inanc ing  f u r t h e r  

exp lo ra t ion  o r  development c o s t s ,  o r  s e l l  any proper ty  without t he  

approval of Sumitomo u n t i l  December 31, 1965. The Company f u r t h e r  

granted Sumitomo an opt ion  t o  convert  $90,750 of t he  $175,000 loan  

i n t o  55,000 sha re s  a t  $1.65 pe r  share  and the  remaining $84,250 

i n t o  64,808 sha re s  at $1.30 per  share.  These sha re s  were i s sued  

i n  March of 1966. 

(g)  I n  September of 1965 Sumitomo agreed t o  advance $100,000 t o  t h e  

Company f o r  op t ion  payments on c la ims  and f o r  a f e a s i b i l i t y  study. 

The advance was repa id  on March 30, 1966. 

(h )  The au thor ized  c a p i t a l  s tock  of New Imperial  Mines Ltd. w a s  

increased  t o  W2 mi l l ion  s h a r e s  on December 13, 1965. 

5. GEOLOGY 

Local G e o l o a  

The o r i g i n a l  rocks  on the  Whitehorse Copperbel t ,  were the  Lewes 

River Group - Upper T r i a s s i c  i n  age. The formation c o n s i s t s  of :  
t* '4 . \  ,+ 

is <. 



( a )  q u a r t z i t e ,  arkose , greywacke and a r g i l l i t e  

(b)  l imestone and dolomite 

On p a r t s  of t h e  Copperbelt  t he  Laberge Group, Lower J u r a s s i c  i n  

age, over lays  t he  Lewes River Group. The two groups of rocks were upheaved 

and in t ruded  by t h e  Cretaceous Coas ta l  I n t r u s i v e  ba tho l i t h .  The igneous 

i n t r u s i v e  sequence c o n s i s t s  of g r a n i t e ,  g ranodioni te  t o  d i o r i t i c  rocks. 

I n  very  r ecen t  t imes the  Miles Canyon e x t r a s i v e  b a s a l t  has  covered p a r t s  of 

t h e  forementioned rock groups. 

Metamorphism 

The Lewes River l imestone and dolormite were the  most predominate 

o r i g i n a l  rock types  before being metamorphosed by the  l a r g e  igneous i n t r u s i v e .  

The metamorphosed l imestone and dolomite,  with q u a r t z i t e  beds, were changed 

t o  a skarn  rock type with var ious  secondary s i l i c e o u s  minerals  introduced. 

The ska rns  were developed due t o  an a d d i t i o n  of s i l i c a t e  between the  ho t  

igneous i n t r u s i v e  and the  sedimentary rock types.  I n  p l aces  along the  

c o n t a c t s  between t h e  Lewes River Group and t h e  Coas ta l  I n t r u s i v e  copper o r e s  

were deposi ted i n  mineable s i z e d  depos i t s .  The depos i t s  a r e  considered t o  be 

con tac t  metasomatic i n  o r i g i n  with two types  of o re  and mineral a s s e m b l a ~ e s  

occuring. I n  p a r t s  t he  o r i g i n a l  rock types  have only been a f f e c t e d  by h e a t  

and pressure  t h a t  r e c r y s t a l i z e d  t h e  l imestone and dolomite. The present  

depos i t s  can be considered as metamorphosed roof pennants and huge remnants 

of sedimentary rock t rapped i n  the  igneous i n t r u s i v e .  

TABLE FORMATIONS (Table 1) 

Lithology of Skarns 

The two skarn  types  t h a t  have developed a r e  composed of one o r  

more of the  fol lowing minerals:  

( a )  Calcium - magnesium - s i l i c a t e  skarn  made up o f ;  a c t i n o l i t e ,  

t r e m o l i t e ,  d iops ide ,  wo l l a s ton i t e ,  ep ido te ,  ga rne t ,  c h l o r i t e ,  

f e l d s p a r  and a l t e r a t i o n  minerals.  

(b) Calcium - magnesium - i r o n  skarn  c o n s i s t i n g  o f ;  s epen t ine ,  

d iops ide  magnetite and specu la r  hematite.  

The ska rns  a r e  u sua l ly  l i g h t  i n  c o l o r  and very f i n e  gra ined ,  but  occasionaly 

with good c r y s t a l s  of all the  forementioned minerals.  The con tac t  between 

t h e  skarn  and una l t e r ed  but  r e c r y s t a l l i z e d  l imestone is  sharp  and abrupt.  



WHITEHORSE COPPERBELT 

TABLE OF FORMATIONS 

CENOZOIC 
Quaternary 

P le i s tocene  & Recent 

Alluvium, Glac i a l  D r i f t  

1 7 0 1  Miles Canyon Basalt 

Post  Cretaceous 
I n t r u s i v e  Dykes o r  S i l l s  

9 A Acidic Gran i t i c ,  Ap l i t e ,  F e l s i t e ,  9 A May Preda te  Skarn 

9 B Basic Andesite,  D i o r i t e ,  Post-Ore 

MESOZOIC 
Cretaceous 

Coast I n t r u s i v e s  

1 8 1  D i o r i t e  
8a Altered 
8b  Unal tered 

1 1  Grani te ,  Granodiori te  , Quartz Monzonite 

Lover Ju+ass ic  & L a t e r  

16 Laberge Group 

Upper T r i a s s i c  
Lewes River Group (~e tamorphosed)  

Limestone and o r  Dolomite 5 B Carb Limestone 

q u a r t z i t e ,  Greywacke, A r g i l l i t e ,  Arkose 
4 q Quar t z i t e ,  4 g Greywacke 

Skarn - 3a A c t i n o l i t e ,  3c C h l o r i t e ,  3d Diopside, 3e Epidote 
3g Garnet,  3s Serpent ine ,  3t Tremoli te ,  3f Feldspar  

Skarn - Borni te ,  Chalcopyr i te ,  Coppe Oxides with;  2a Ac t iono l i t e  
2c C h l o r i t e ,  2d Diopside, 2e Epidote,  2g Garnet,  2 s  Serpent ine  

Magnetite Skarn - 10 - 8% Magnetite,  Borni te ,  Cpy, V a l e r i i t e ,  
Cu Oxides is - Serpent ine ,  ID-Diopside, 1C-Chlorite 



The d i o r i t e  grades from a  f r e s h  black and white colored v a r i e t y  t o  an 

a l t e r e d  greyish  d i o r i t e  and then i n t o  a  t t d i o r i t i c "  skarn. The con tac t  

between the  skarn  and the  d i o r i t i c  skarn ,  o r  d i o r i t e ,  is often'marked by 

abundant pink ep idote  o r  z o i s i t e .  

Economic Geology 

The hos t  rock f o r  t he  n i n e r a l  depos i t s  c o n s i s t s  of t h r e e  

types ,  (Table I), ( a )  iron-copper s e rpen t ine  o r  d iops ide  skarn ,  (b )  copper 

su lphide  skarn ,  ( c )  barren skarn. I n  some p a r t s  of t he  Copperbelt  the  

mineral ized skarns  a r e  d i o r i t i z e d  and i n  p l aces  interbedded with mineral ized 

qua r t z i t e .  The wall  rocks  con tac t ing  t h e  skarn  and o r e  depos i t s ,  a r e  

r e c r y s t a l l i z e d  l imestone o r  a f r e s h  t o  a l t e r e d  d i o r i t e .  The d i o r i t e  appears  

t o  ha lo  t h e  o re  depos i t s  and grade i n t o  g ranod io r i t e  and g ran i t e s .  

The predominant copper mine ra l i za t ion  c o n s i s t s  of the  su lphides  

bo rn i t e  and cha lcopyr i t e .  On the  nor th  and south ends of t he  Copperbelt  

molybdenum occures  with copper sulphides.  I n  t h e  c e n t r a l  p a r t  of t h e  

Copperbelt  copper su lphides  a r e  a s soc i a t ed  with magnetite and l e s s e r  q u a n t i t i e s  

of hematite.  Gold and s i l v e r  a r e  a s soc i a t ed  with cha l copyr i t e  mine ra l i za t ion  

i n  a l l  o r e  depos i t s .  From the  minera l iza t ion  observed on t h e  c e n t r a l  o re  

depos i t s  i t  is  poss ib l e  t h a t  two s t a g e s  of primary mine ra l i za t ion  occured. 

The f i r s t  copper mine ra l i za t ion  deposi ted was mainly bo rn i t e  with the  

magnetite and the  second s t a g e  cons i s t ed  of cha l copyr i t e  and quar tz  

replacement. I t  i s  l i k e l y  t h a t  cha l copyr i t e  and qua r t z  replacement has  

occured i n  t he  o re  depos i t s  on t h e  nor th  and south ends of t he  Copperbelt .  

The copper minerals  t h a t  occur i n  t he  o re  depos i t s  a r e :  b o r n i t e ,  

cha l copyr i t e ,  v a l e r i i t e ,  cha l coc i t e ,  t e t r a h e d r i t e ,  c o v e l l i t e ,  c u p r i t e ,  malachi te ,  

a z u r i t e ,  chrysocol la  and minor na t ive  copper. The i r o n  minerals  a r e  magnet i te ,  

specular  and micaceous hemati te ,  g o e t h i t e ,  l imon i t e ,  p y r i t e  and p y r r h o t i t e .  

Magnetite i s  t h e  main i r o n  mineral.  The molybdenum minerals  a r e  molybdenite, 

powel l i te  and s c h e e l i t e .  Other r a r e  minerals  a r e  gal l ium, vanadium, c o b a l t ,  

n i c k e l ,  palladium, platinum and manganese. 

The ore  depos i t s  a r e  h ighly  jo in t ed ,  f a u l t e d  and with very 

i r r e g u l a r  shaped hanging and foo t  walls. Large and small f o l d s  a r e  ev ident  

i n  su r f ace  outcrops with f a u l t i n g  due t o  fo ld ing  of t he  rocks. S l i ckens ides  

and shea r s  a r e  present  i n  t he  diamond d r i l l  core  and on su r f ace  outcrops. 
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Both pre-ore and post-ore f e l s i c  and mafic d ikes  have c u t  t he  Lewes River 

group of metamorphic rocks. 

The p re sen t ly  de l inea t ed  o re  depos i t s  on the  Whitehorse Copperbelt  

( ske tch  - 2 ) ,  a r e  as follows: 

W a r  Eagle - The o re  depos i t  con ta ins  copper mine ra l i za t ion  

i n  a garne t  - diopside - t r e m o l i t e  - epidote  skarn. There is  

1,230,000 tons  of 1.29% copper de l inea t ed  at the  War Eagle 

depos i t .  

Arc t ic  Chief - The depos i t  con ta ins  400,000 tons  of 1.3296 

copper contained i n  a magnetite s e rpen t ine  skarn. 

L i t t l e  Chief - (Sketch - 3, L.C. Sec t ion ) .  The L i t t l e  Chief 

d e p o s i t s  con ta ins  l ,91O,OOO tons  grading 1.41% copper o r e  i n  

t h e  a r e a  t o  be open p i t  mined. Recent d r i l l i n g  has i nd ica t ed  

an a d d i t i o n a l  3% mil l ion  tons  of o re  grading 2.14% copper. 

The f e a s i b i l i t y  of an underground mining opera t ion  is  p r e s e n t l y  

being considered on t h e  L i t t l e  Chief Deposit. The hos t  rock 

f o r  minera l iza t ion ,  i s  a calcium - magnesium - i r o n  skarn. 

Keewenaw - The Keewenaw depos i t  is a h ighly  d i o r i t i z e d  skarn  

with 380,000 tons  grading 1.10% copper minera l iza t ion .  

Cowley Park - The hos t  rock at the  Cowley Park depos i t  is  a 

calcium - magnesium skarn ,  and con ta ins  1,370,000 tons  of o r e  

grading 3.8% copper and 0.091% MoS 2' 

Best Chance - The o re  r e se rves  a r e  200,000 tons  grading 1.00% 

copper. 

6. M I N I N G  

Method 

Mining on the  War Eagle,  Arc t ic  Chief ,  L i t t l e  Chief ,  Keewenaw 

and Cowley Park (Sketch - 21, is  t o  be done by open p i t .  The f i r s t  p i t  t o  be 

developed is t h e  L i t t l e  Chief which is  loca t ed  i n  t he  c e n t r a l  p a r t  of t he  

Copperbelt  near  t he  m i l l  s i t e  (Sketch - 4). 

The L i t t l e  Chief P i t  (Sketch - 5, L i t t l e  Chief P i t  P l an ) ,  w i l l  

reach a t o t a l  depth of 350 f e e t  from sur face .  The p i t  w a l l s  s lope  62 degrees 

between the  20 f o o t  s a f e t y  berms. The s a f e t y  berms a r e  t o  be placed a f t e r  each 

t h i r d  25 foo t  bench. The p i t  road has a cons tan t  8% grade and is  40 f e e t  wide. 

Below the  L i t t l e  Chief open p i t  f l o o r  is  3% mi l l i on  tons  of o re  

( & d 4 5 5 $  0 i'? 
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grading 2.1496 copper. An underground back f i l l  mining opera t ion  is  p resen t ly  

being considered f o r  t he  deep ore.  

Product ion 

The d a i l y  product ion is  based on 2,500 tons  of o re  per  day. The 

L i t t l e  Chief P i t  s t r i p p i n g  r a t i o n  is  1.12:l and the  d a i l y  mine requirements a r e  

11,675 tons  per  day with 327,000 tons  pe r  month o re  and waste. 

The equipment t o  remove the  o r e  and waste c o n s i s t s  of f i v e  35 

ton  t r u c k s ,  one 5% yard f r o n t  end loade r ,  two 2% yard d i e s e l  shovels ,  one ~8 

Crawler T rac to r ,  one grader ,  one 600 cubic f o o t  a i r  compressor, two jackhammers 

and one c rawler  d r i l l .  

B l a s t i n g  t h e  o re  and waste has  been found s a t i s f a c t o r y  us ing  a 

16 foo t  t r i a n g u l a r  ho le  p a t t e r n  and 6  inch  diameter b l a s t  holes .  The b l a s t i n g  

agent used is  ammonia n i t r a t e ,  prima-cord and some hydromex, when necessary. 

Most of t h e  b l a s t s  vary from 40 - 60,000 tons  i n  s i z e .  

The o r e  s o r t i n g  is  done by t h e  geology dqpartment us ing  one 

sampler and one p i t  s o r t e r .  Ore is  blocked o f f  i n  a b l a s t ,  from information 

on the  o r e  grad ing  l e v e l  p l ans  and by v i s u a l  examination of t h e  d r i l l  c u t t i n g s .  

The d r i l l  c u t t i n g s ,  i n  an o r e  zone, a r e  sampled and assayed f o r  copper content .  

The r e s u l t s  of s e v e r a l  d r i l l  ho le  assays  determine where the  f i n a l  blocked o f f  

l i m i t s  of t he  b l a s t e d  o r e  w i l l  be loca ted .  Good o r e  recovery has been 

experienced t o  d a t e  between ca l cu la t ed  o r e  i n  p l ace  and a c t u a l  p i t  s o r t e d  and 

hauled ore.  U n t i l  more m i l l  heads a r e  a v a i l a b l e ,  i t  is  d i f f i c u l t  t o  know what 

o r e  d i l u t i o n  is  t ak ing  p lace  i n  t he  p re sen t  methods of b l a s t i n g  and o r e  so r t i ng .  

7 MILLING 

The New Imper ia l  Mines Limited M i l l  S i t e  is  loca t ed  i n  t he  c e n t r a l  

p a r t  of t he  Whitehorse Copperbelt  (Sketch - 2 and 4 ) ,  near  t he  L i t t l e  Chief P i t .  

When the  m i l l  i s  running at capac i ty  i t  is  expected t o  t r e a t  2,500 tons  of o re  

per  day. The o r e  is  t r e a t e d  by f l o t a t i o n  f o r  t h e  recovery of t he  copper content .  

The crude o re  e n t e r s  t h e  c rusher  from an ou t s ide  hopper, i n t o  a 

r ec ip roca t ing  pan f eede r ,  through a g r i z z l y  feeder  and i n t o  the  48 x  42 inch  

jaw crusher .  The o r e ,  minus 6 inch  p a r t i c l e  s i z e ,  passes  t o  t he  course o re  

s t o c k p i l e  by conveyor. A draw o f f  conveyor beneath the  course o r e  s t o c k p i l e  

r e t u r n s  t he  o r e  t o  t h e  secondary Symons cone c rusher  and then t o  t h e  similiar 
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t e r t i a r y  Symons cone crusher .  The o r e  is  passed through a primary sckeen, a t  
- 

a p a r t i c l e  s i z e  of minus 5/8 of an inch ,  on to  a conveyor t o  t h e  f i n e  o r e  bin. 

The o r e  is then  t r anspor t ed  t o  t he  m i l l  by fou r  conveyors. I n  t he  m i l l  g r ind ing  

is  s t a r t e d  i n  a 9 x 1 3  f o o t  s i z e  Rod M i l l  and one I 0  x 16 f o o t  s i z e  B a l l  M i l l .  

C l a s s i f i c a t i o n  of t he  o re  is through two 24 inch  cyclones.  The pulp ,  65% minus 

200 mesh, is then  t r e a t e d  with xantha te ,  p ine  o i l  and Quartec r eagen t s  i n  a 

condi t ioner  and passes  i n t o  t h e  rougher f l o t a t i o n  c e l l s .  The rougher f l o t a t i o n  

c e l l  concent ra te  goes t o  a cyclone and underflow t o  a r eg r ind  6 x 7 f o o t  s i z e  

Ba l l  M i l l .  Following rougher f l o t a t i o n  a scavenger concent ra te  is re tu rned  t o  

t h e  condi t ioner .  The f i n a l  product is thickened,  s t o r e d  i n  an a g i t a t o r ,  f i l t e r e d  

and d r i e d  t o  8% moisture content .  The concent ra te  is s t o r e d  i n  t h e  M i l l  Bui lding 

i n  25 ton  con ta ine r s  f o r  shipment. The m i l l  is  expected t o  produce a 3596 copper 

concent ra te  with an average 85% recovery, and o r e  m i l l  f eed  t o  be g r e a t e r  than  

0.45% copper content .  

Conta iners  a r e  placed on low bed t r a i l e r s  and t rucked to.Whitehorse 

and o f f  loaded onto f l a t  ca r s .  The White Pass  and Yukon Route t r a n s p o r t  t he  

bulk concent ra te  110 mi l e s  t o  Skagway, Alaska, by narrow gauge railway. The 25 

t o n  concent ra te  con ta ine r s  a r e  o f f  loaded from t h e  rail  c a r s  onto t h e  White Pass  

s h i p  at Skagway f o r  shipment t o  Vancouver, B r i t i s h  Columbia. I n  Vancouver, 

t he  concent ra te  i s  s t o r e d  i n  bulk u n t i l  3,000 tons  have accumulated f o r  shipment 

t o  Sumitomo Metal Mining Company of Japan. 

8. MARKETING 

Financing 

I n  December, 1965, a L e t t e r  of I n t e n t  was s igned between Sumitomo 

Metal Mining Company of Japan and New Imper ia l  Mines Limited. A s  a f e a s i b i l i t y  

s tudy  completed t h e  month previous has  es t imated  a t o t a l  c o s t  of $7,253,900. t o  

b r ing  the  proper ty  t o  product ion,  Sumitomo agreed t o  supply two-thirds of  t h i s  

amount with.New Imper ia l  supplying the  remaining one-third.  

By June, 1966, t h i s  had been formalized i n  a f i rm agreement, 

duly r a t i f i e d  by the  Japanese Government. New Imper ia l  had arranged its 

p a r t i c i p a t i o n  amount through a loan  from the  Toronto-Dominion Bank. 
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