




PESO SILVER MINES LIMITED (N.P.L)  -- -- -- 

SUMMARY OF EXPENDITURES I N  YUKON. 

E x p e n d i t u r e s  o n  e x p l o r a t i o n  and  d e v e l o p m e n t  
i n  Yukon ( e x c l u s i v e  o f  a d m i n i s t r a t i o n  a n d  
o v e r h e a d  c o s t s )  t o  December  2 0 t h  1 9 6 3 .  T h i s  
e x p e n d i t u r e  w a s  l a r g e l y  o n  t h e  P e s o  P r o p e r t y  
i n  t h e  Mayo D i s t r i c t .  

E x p c n d i t u r c s  made o r  o m i t t e d  and now i n  
p r o g r e s s  : 

MAY0 DISTRICT: 

Rex a n d  P e s o  d e v e l o p m e n t  
G a l e n a  a n d  Keno H i l l s  d e v e l o p m e n t  
E x p l o r a t i o n  - Mayo D i s t r i c t  

CARMACKS DISTRICT: 

E x p l o r a t i o n  - Mount Nansen Area 

T o t a l  s p e n t  o r  c o m m i t t e d  i n  Yukon 

P r o b a b l e  cos t  i n  1 9 6 4  o f  s e c o n d  a d i t  t o  
lower l e v e l  o f  Rex V e i n  i n  Mayo D i s t r i c t .  

T o t a l  p r o b a b l e  e x p e n d i t u r e  t o  
December 31st, 1 9 6 4 .  



LETTER TO SHAREHOLDERS 

DATED JUNE 26,  1964 



P E S O  S I L V E R  M I N E S  L T D .  (N. P. L.) 

June 26,  1964 

NEWS RELEASE 

TO THE SHAREHOLDERS: 

Following ou r  r e c e n t  announcements of  very g r a t i f y i n g  
r e s u l t s  from the  Rex Vein, we a r e  e n c l o s i n g  a  diagram 
w i t h  up t o  d a t e  a s say  d a t a  on new o r e  i n t e r s e c t i o n s  
and r e c e n t  developments. 

R e s u l t s  of diamond d r i l l  c o r e  and f a c e  samples 
r e p r e s e n t a t i v e  of t h e  "B" o r e  shoot  a t  the  new 3550 
l e v e l  a r e  a s  fo l lows:  

Eas t  l i m i t  of t he  s h o o t ,  D.D.H.4: 

42 .9  o z  Ag/ton, 10.7% Pb, 0.45% Zn, 8.32% Sb ove r  1.0' 
t r u e  wid t11 . 
On Sec t ion  85E. D.D.H.35-12: 

26.6  o z  Ag/ton, 14.9% Pb, 11.9% Sb over  2 . 5  t r u e  width ,  
0.35% Z n .  

On Sec t ion  80E, D.D.H.35-6: 

283 o d t o n  Ag, 5.41% Pb, 0.61% Z n ,  5.13% Sb over  
2 . 3 '  t r u e  width .  

On Sec t ion  77E: 

Face samples 2647, 2650: 27 . loz / ton  Ag, 2.97% Pb, 4.15% Z n ,  
1.64% Sb over  3 . 5 '  t r u e  width.  

On S e c t i o n  73E: 

Face sample 2626: 18.72 oz  Ag/ton, 3.66% Pb, 0.25% Z n ,  
2 .03  Sb. 

An average grade f o r  t h e  220-foot s t r i k e  l e n g t h  and 3  . O f  
t r u e  wid th ,  a l lowing  somewhat f o r  d i l u t i o n  and weight ing 
each of t h e  above grades  e q u a l l y ,  is: 

1.05% Zn 4.06% Zb. 



PESO SILVER MINES LTD. (N.P.L.) 

A g r a d e  c a l c u l a t i o n  f o r  t h e  l'BW ore s h o o t  as i t  a p p e a r e d  
o n  s u r f a c e  a s s i g n e d  a g r a d e  o f  3 5 . 7 5  oz Ag/ ton ,  6 .9% Pb ,  
and  3.8% Sb t o  a 2 7 0 '  x  5.0' ore s h o o t .  

These  t w o  c a l c u l a t i o n s  g i v e  a p o s s i b l e  ore t o n n a g e  a n d  
g r a d e  f o r  "Bw ore s h o o t  o f  3 4 , 0 0 0  t o n s  a t  4 7 . 8  oz Ag/ton,  
6 .1% P b ,  1.0% Zn, 3 .9% S b .  

I t  is a l s o  r e a s o n a b l e  t o  assume t h a t  t h e  "A" and "DM ore 
s h o o t s  c a n  be  p r o j e c t e d  t o  t h e  3550  l e v e l ,  and t r e n c h i n g '  
o n  t h e  l'Ew zone  is e x p o s i n g  and  a d d i t i o n a l  p o t e n t i a l  ore 
s h o o t .  

D r i f t i n g  and  r a i s i n g  a t  t h e  3550  f t  a d i t  l e v e l  is b e i n g  
e x t e n d e d  p a s t  t h e  p r e s e n t  c o n t r a c t  to  g i v e  more p o s i t i v e  
t o n n a g e  a n d  g r a d e  c a l c u l a t i o n s .  

I t  is a n t i c i p a t e d  t h a t  f u t u r e  e x t e n s i o n s ,  a d d i t i o n a l  o r e  
s h o o t s ,  and  sect ions  o f  b e t t e r  g r a d e  w i l l  add s u b s t a n t i a l l y  
t o  t h e  p r e s e n t  i n d i c a t i o n s  d u r i n g  t h e  c o u r s e  of  t h e  n e x t  
phase  o f  e x p l o r a t i o n .  Dur ing  t h i s  t i m e  a d e c i s i o n  w i l l  be 
made o n  d r i v i n g  a ma jo r  lower l e v e l  h e a d i n g  t o  d e v e l o p  t h e  
o r e - b e a r i n g  zone a t  d e p t h .  

Recen t  r e s u l t s  have  been  s o  e n c o u r a g i n g  t h a t  t h e  p r e v i o u s l y  
p roposed  1964 b u d g e t  o f  $750 ,000  h a s  been  i n c r e a s e d  t o  
e x c e e d  $1,000,000. The u l t i m a t e  t o t a l  e x p l o r a t i o n  
e x p e n d i t u r e  f o r  t h e  c u r r e n t  y e a r  c o u l d  b e  as h i g h  as 
$ 1 , 4 0 0 , 0 0 0  and  w i l l  d epend  o n  t h e  pace  of  t h e  p r e s e n t  
p r o j e c t  and  a s s e s s m e n t  o f  r e s u l t s .  

The p r e s e n c e  o f  s u b s t a n t i a l  q u a n t i t  ies of  an t imony which  
would g i v e  a n  i m p o r t a n t  a n t i m o n i a l  l e a d  by-product -  f rom 
s i l v e r  ore p r o d u c t i o n  h a s  t a k e n  o n  a new i m p o r t a n c e .  R i s i n g  
demand f o r  an t imony  may b e  e x p e c t e d  to  p l a c e  more emphas i s  
upon t h i s  metal . E n q u i r i e s  f rom s e v e r a l  J a p a n e s e  companies  
are b e i n g  pu r sued  and a b u l k  s h i p m e n t  w i l l  b e  made f o r  
smelter tests. I n  a d d i t i o n ,  P e s o  is c o n d u c t i n g  m e t a l l u r g i c a l  
tes ts  on  b u l k  s a m p l e s  f rom t h e  r e c e n t  unde rg round  work. 

O t h e r  P r o j e c t s :  

I n  a d d i t i o n  to  t h e  main Rex d e v e l o p m e n t ,  work is p r o g r e s s i n g  
r a p i d l y  o n  a l l  o t h e r  P e s o  c o n t r o l l e d  p r o j e c t s .  

D r i l l i n g  on  P e s o ' s  No.2 Vein h a s  shown w e l l - m i n e r a l i z e d  
diamond d r i l l  i n t e r s e c t i o n s  upon which  f u r t h e r  d a t a  w i l l  
b e  r e l e a s e d  as work p r o g r e s s e s .  
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B u l l d o z e r  t r e n c h i n g  h a s  commenced o n  t h e  Mount Nansen 
Mines p r o p e r t y ,  and a crew h a s  s t a r t e d  e x p l o r a t i o n  work 
m e  Mount Nansen G o l d  Mines p r o p e r t y  s e v e r a l  m i l e s  
n o r t h  o f  t h e  main Mount Nansen Mines p r o p e r t y .  

The S h a n g h a i  unde rg round  p r o j e c t  is p r o g r e s s i n g  
f a v o u r a b l y  and t h e  c r o s s c u t  is now i n  a p p r o x i m a t e l y  
150 f t ,  w i t h  s u r f a c e  t r e n c h i n g  commenced on t h e  v e i n  
z o n e s .  The c r o s s c u t  is e x p e c t e d  t o  i n t e r s e c t  t h e  N o .  1 
v e i n  zone s o o n  a t  a b o u t  300 f e e t  and  d r i f t i n g  w i l l  be 
c o n t i n u e d  a l o n g  i t  f o r  a b o u t  700 f e e t .  

Work h a s  s t a r t e d  o n  t h e  Duncan-Ladue p r o p e r t y  a d j a c e n t  
t o  t h e  main Sadie-Ladue Mine on  Keno H i l l ,  and o n  t h e  
A l i c e  claims h e l d  u n d e r  C e n t r a l  McQuesten Mines.  

Programs have  a lso s t a r t e d  o n  t h e  Mayo S i l v e r  Mines 
p r o p e r t y .  

I n  a d d i t i o n ,  g e n e r a l  p r o s p e c t i n g  crews are a c t i v e  i n  
se lec t  areas o f  C e n t r a l  Yukon. E x c i t i n g  deve lopmen t s  
may be a n t i c i p a t e d  as a r e s u l t  o f  t h e  i n t e n s i v e  
e x p l o r a t i o n  programs now u n d e r  way. 

A l l  P e s o  S i l v e r  Mines s h a r e h o l d e r s ,  w i t h  s h a r e s  r e g i s t e r e d  
i n  t h e i r  own names,  w i l l  r e c e i v e  f u r t h e r  r e p o r t s  o n  t h e  
Rex Vein  deve lopmen t  as s o o n  as c o n f i r m e d .  

C o p i e s  o f  t h e  la tes t  I n t e r i m  R e p o r t ,  c o n t a i n i n g  a 
comprehens ive  p i c t u r e  of  t h e  w i d e  i n t e r e s t s  now h e l d  by  
P e s o  S i l v e r  Mines L i m i t e d ,  c a n  b e  o b t a i n e d  f rom t h e  
Company. 

J u n e  2 6 ,  1964  



NEW SILVER-LEAD-ANTIMONY POTENTIAL 

OF MAY0 DISTRICT YUKON 



- NEW SILTJEK-UAII-ZINC-AiL'TR*iCNY POTENTIAL 

OF' '%YO DISTRICT YUKON 

Comparison with other metalliferous regions of western North America 

shows tha t  mineral d i s t r i c t s  with productive capacities i n  excess of a 

b i l l i on  dol la rs  i n  gross value must ex i s t  undeveloped i n  Yukon. 

In the Mayo d i s t r i c t ,  recent work is already proving t h a t  r i c h  s i l v e r  

mineralization is  much more extensive than previously thought and tha t  the  

t o t a l  potent ial  could easi ly  exceed a b i l l i o n  dollars,  

Up t o  1964 t he  2041ile length of t h e  or ig ina l  Keno-Calena Hills part 

of t h i s  d i s t r i c t  had produced a t o t a l  of about U3 million ouqces of s i lver ,  

409 mill ion pounds of lead, 233 million pounds of zinc, and 3.0 mill ion 

pounds of cadmium valued a t  $275 million a t  present prices. Most of t h i s  has 

been produced by United Keno H i l l  Mines in the last 16 years, making t h i s  

company Canada's la rges t  s i l v e r  producer and the  world's t h i r d  largest.  

Recent work, however, has shown similar r i c h  deposits in similar 

favourable host rocks f o r  an addi t ional  15 miles f a r the r  westward and 10 

miles fa r ther  northQard, thus doubling or  t r ip l i rg  the  s i ze  and potent ial  

of the  d i s t r i c t .  

This larger  new potent ial  i s  owned or controlled by Peso Si lver  

&lines and associates, and accelerated exploration t h i s  season i s  s t a r t ing  t o  prove 

up t h i s  potent ial  according t o  expectations, Increased development i s  

p r o p  sed. 
I 



ORE OCCURRENCE 

The producing mines occur i n  northeast-trending vein zones which 

d i p  southeast within favourable b r i t t l e  quartzi te  host rocks, The main 
I 

favourable host rocks a re  2500 fee t  o r  more thick and extend f o r  over 35 

miles along both north and south limbs of a broad an t i c l ina l  arch. They 

are cut a t  varying intervals  by the  vein zones, which a re  up t o  several 

miles in length. These vein zones have been explored and mined only locally,  

therefore a much greater potential  e x i s t s  i n  the  known zones and in the  

newly discovered ones. 

The en t i r e  vein i s  now found t o  be co-extensive with, and 

related to, the  major an t i c l ina l  arch, Thus the  silver-rich d i s t r i c t  now 

appears t o  be a t  l e a s t  35 miles long and 15 miles wide, with outlying 

mineralization tha t  could make it even more extensive. This overal l  dis- 

t r i c t  i s  similar i n  character is t ics  and potent ial  t o  t h e  famed Coeur DtAlene 

silver-lead d i s t r i c t  of Idaho, but has remained unrecognized as  such u n t i l  

now. 

Aside from the  main silver-lead mineralization, par ts  of the Mayo 

d i s t r i c t  a l so  have s ignif icant  prospects of gold, tungsten, and especially 

t in .  Since 85% of the  world I s  t i n  comes from the circum-pacific region, 20% 

of it from a geologically similar s i lve r  d i s t r i c t  in Bolivia, t he  unexplored 

t i n  poss ib i l i t ies  a r e  a l so  well worth consideration. 

PXODUCTIVITY 

Since the f i r s t  small scale m i n i n g  i n  1913, a number of veins were 

discovered by individuals using hand methods, and beheen  1921 and 1942 

'nearly all the mining was  done on r i ch  ores near the surface. Between 1942 



' and 1946 the  mines were shut down, but t h e  greatest  production w a s  achieved 

in the l a s t  16 years wi th  improving economics, and wi th  mining extending t o  

deeper levels. Most of the; production has come fron six vein systems. The 

mining has been very profitable even on the scale t h a t  has been developed 

t o  date, as shown by the accompanying summary of operating data: 

Comwrative Statement of Production by Years 

Fiscal Tons 
Year Milled 

Dee 31,fb.1947 20,880 
a Dec.31, 19118 37,593 

Dec.31, 1949 29,494 
Dec.31, 1950 77,465 
Dec.31, 1951 88,026 
Sept .30, 1952(9 Nos* ) 102,269 
Sept .30, 1953 
Sept .3O, 1954 
Sept.30, 1955 
Sept .3O, 1956 
Sept.30, 1957 
Sept .3O, 1958 

I Sept .30, 1959 

Sept.30, 1960 
~ e p t  .30, 196L 
Sept .30, 1962 
Sept .30, 1963 
Total 

Production 
Si lver  Lead Zinc Cadmium 

OZS lbs. Lbs. lbs . 
735,195 2,157,090 

1,908,267 53089,556. 
1,403,360 5,330,736 2,272,397 
3,3k9,848 U> 916,231 7,04a3569 80,585 
3,480, 965 13,036,638 7,174,657 94,608 
3,408,966 U,436,073 l0,280,2Q 139,654 
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During 1963 the company produced 11,921 tons of silver-lead concen- 

t ra tes ,  and 12,309 tons of zinc concentrates. M t e r  deducting smelting, 

freight  and marketing expenses they received a net value of 8,805,518 f o r  

the i r  metals which resulted i n  an operating prof i t  of $2,801,045. The ne t  

earnings f o r  the  year were $990,912, compared with $1,21~,13i i n  1962. In  

1963 a l l  of the company's income was subject t o  tax a s  aone of i t s  operating 

mines now qualify f o r  the new mine exemption under the Income Tax Act. 

Provision f o r  taxes amounted t o  $485,000 in 1963. 

The ore treatment plant a t  Elsa operated throughout the year a t  an 

average milling r a t e  of 511.5 tons per calendar day. The metal recoveries 

were s i l v e r  88.03%, lead 82,42%, zinc 84.32$. 

Ore reservea a s  of September 30, 1963 to t a l l ed  &93,955 tons with an 

average metal content of 34.58 ounces of s i lve r  per ton, 6.59% lead and 5.80% 

zinc. Reserves of the previous year to ta l led  445,630 tons grading 38.47 

ounces of s i l v e r  per ton, 7.12% lead and 5.03% zinc, 

A more aggressive exploration a t t i t ude  has been adopted within the  

last.nyear with gratifying r e su l t s  in several loca l i t ies .  

Nuch of tha prof i t  of previous years has been absorbed by costs of 

opening up the d i s t r i c t ,  which would not be faced by a new operation. Under 

present conditions the profitable operations of United keno H i l l  Mines would 

represent a s table  mining operation assuming no substant ial  hprovement in 

new reserves, mining practices, or other cost factors.  New operations may 

expect t o  s t a r t  on near-surface orebodies with be t te r  metal prices, improved 

transportation and other favourable factors,  



A detailed report showing additional new potentia .1 i n  t h e  d i s t r i c t ,  

en t i t led  "Potential of the Mayo M.noraL Uistr ic t"  i s  enclosed fo r  consider- 

ation. 

The new potent ial  owned o r  controlled by Peso Si lver  Nines and .  

associates consists of claim holdings more extensive than those of United 

Keno H i l l  Mines, with a number of new potent ial  ore  zones, a s  shown on the  

accompanying 3-dimensional map, These have the  following possibi l i t ies :  

Calumet could easi ly  change t h i s  %alculated guesstt heavily in  any area. 

Original 20-mile long producing area 

Post production plus 1963 reserves (mostly United ~ e n o )  $ 3 ~  million 

Future down d ip  and depth potential  at  l e a s t  equal 

t o  o r  much greater (united Keno and others) say $500 million 

New 15-mile west extension 

Unknown, perhaps comparable say $300 million (2) 

New north s ide 

Unknown, perhaps conparable say $300 million 

Haggart Creek silver-lead-antimony b e l t  

(peso's Re?[ vein and others) 

Unknown - m y  be similar 

Outlying areas t o  southeast, east, west and north - unknown. 

The potent ial  of any one major productive mine similar t o  the  Hector- 

PROPOSED DEWLO NBNT 
i 

D e ~ e l o ~ p e n t  should consist of opening up several of t h e  key vein systems 

t o  determine t h e i r  productive potent ial  and then se t t ing  up separate mFne 



operations which would feed i n t o  a central. mill. 

With a l l  the known indications of potential, it is anticipated tha t  

with' sound and aggressive exploration, a number of new mines would be devel- 

oped i n  the  high grade part  of the d i s t r i c t  t o  yield greater an2 more 

ef f ic ien t  production than in the  past and t h a t  lower cost operations might 

also be expanded t o  take i n  outlying areas. 

This development could t i e  i n  well with an overal l  plan of proposed 

mining and metallurgical developrilent of lead-zinc-silver ores i n  Yukon a s  

a whole. 

hespectfully submitted, 

D r .  A. E. Aho. 

Vancouver, B.C . 
I June 30, 1964. 



SUMMARY REPORT ON MT. NANSEN MINES 

PREPARED BY W .  C. MARTIN, GEOLOGIST - 

NORTHFIELD MINES INC. (THAYER LINDSLEY) 



MARTIN 

Summary Report 

M O U N T  N A N S E N  M I N E S  L T D ,  
Carmacks Area - Yukon T e r r i t o r y  

CONCLUSIONS 

1. An impressive number of quartz ve ins  have been found on t h i s  property 

car ry ing high gold and s i l v e r  values.  The ve ins  found t o  da te  a r e  mostly 

narrow but good values  have been found by s c a t t e r e d  t renching and channel and 

grab sampling and over a length of 8000 f e e t  and a maximum width of  3000 f e e t .  

2. The combined lengths  of t h e  ve ins  w i l l  be very l a r g e  i f  only a few 

extend over t h e  8000 foot  d is tance  assuming about 20% of t h e  ve in  length  makes 

ore.  There i s  the re fo re  an a t t r a c t i v e  p o s s i b i l i t y  here of  developing a medium 

grade tonnage opera t ion  even i f  t h e  ve ins  average only 2 f e e t  i n  width, although 

a much g r e a t e r  width i s  probable. The o r e  horizon should have a v e r t i c a l  height  

of 1000 f e e t  o r  b e t t e r .  The maximum v e r t i c a l  height  f o r  epithermal depos i t s  of 

t h i s  type i s  probably around 3000 f e e t ,  it i s  important t o  be ab le  t o  i d e n t i f y  

t h e  top 'and bottom of the  o re  horizon by the  mineralogy, i n  t h i s  case ind ica t ions  

suggest t h e  Webber and Huest is  zones a r e  i n  t h e  upper h a l f  of t h e  o r e  horizon. 

3. What appears t o  be t h e  main vein  of the  Webber ve in  zone has been 

s t r ipped  and sampled continuously over a length  of 500 f e e t ,  some good grade o r e  

shoots  a r e  ind ica ted  averaging out  a s  follows: 

Length of ve in  s t r ipped  - 500 f e e t  
185 f e e t  Tota l  o r e  length  

.Percentage of  ve in  making o r e  37% 
Weighted av, c u t  grade: gold 0.52 oz/ ton  

s i l v e r  42.3 oz/ ton 
(Gold a b w e  1 oz. cut  t o  1 oz. 
and s i l v e r  above 100 oz. cut t o  
-10.0 02.)  

Average width of  ve in  4 .2  f e e t  



4. Trenching a t  50 foot  t o  100 foot  i n t e r v a l s  on s t r i k e  of t h e  main 

Webber ve in  t o  the  southeast  uncovered severa l  p a r a l l e l  ve ins  with branches i n  

a  zone of  20b f e e t  wide and 800 f e e t  long. Six channel samples taken on some of 

t h e  ve ins  i n t e r s e c t e d  average out  a s  follows: 0.60 oz/ton au and 19.0 ozl ton  a& 

over 3.7 f e e t .  This  sampling i n d i c a t e s  t h a t  o r e  p o t e n t i a l i t i e s  a r e  present  f o r  

a  length of  800 f e e t  southeast  of t h e  s t r ipped  por t ion  of t h e  Webber v e i n  zone. 

There i s  a t  l e a s t  1600 f e e t  of  unstr ipped v e i n  length  indica ted  i n  t h e  t renching 

done i n  the  Webber zone and t h e r e  i s  possibly severa l  t imes t h i s  amount i f  

complete s t r i p p i n g  of t h e  zone i s  undertaken. 

5. The Webber ve in  zone may be 400 f e e t  wide. Two p a r a l l e l  ve ins  a r e  

evident  200 f e e t  and 250 f e e t  nor th  of  t h e  main Webber ve in .  The nearer  ve in  

was cut  by two trenches 120 f e e t  a p a r t ,  two channel samples i n  these  t renches  

average 0.46 oz/ ton au and 3.3 oz/ ton ag over 2.2 f e e t ,  only one channel sample 

was taken on t h e  more d i s t a n t  ve in ,  t h i s  ran  0.84 oz/ ton au and 19.7 ozl ton  ag 

over 1.0 f ee t .  These r e s u l t s  do not  i n d i c a t e  o r e  but a r e  two ve ins  which i f  ' 

s t r ipped  might.add appreciably t o  the  o r e  p ic tu re .  

6. The trenching on the  Huest is  ve in  zone which i s  an important zone 

ly ing  2400 f e e t  southeast  of t h e  e a s t  end of t h e  Webber zone, t h e  l a t t e r  i s  cut  

o f f  by a f a u l t  beyond which i t s  loca t ion  i s  uncer ta in .  The ve ins  of  t h e  

Huest is  zone may be b e t t e r  i n  grade but narrower than those  of  t h e  Webber zone, 

i t s  r e l a t i o n s h i p  t o  t h e  Webber zone i s  uncer ta in .  

The Huest is  zone has been t r aced  by trenching f o r  800 f e e t .  There a r e  

two p a r a l l e l  ve ins  indica ted  200 f e e t  apa r t .  The nor th  ve in  i s  probably 

continuous f o r  800 f e e t  but d is rupted  i n  f i v e  p laces  by f a u l t i n g .  Four channel 

samples taken a t  unequal i n t e r v a l s  along the  nor th  ve in  average out  t o  1.35 

oz/ton au and 56.9 oz /ton ag 0x7-?r' an average width of  1 .9  f e e t .  The ve ins  of 
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t h i s  zone need t o  be s t r ipped  continuously, they appear t o  be open a t  both ends. 

8. The Cabin vein  i s  near  p a r a l l e l  t o  the  Webber vein and 1300 f e e t  south 

of it, This  vein has been t r aced  for 900 feet and s t r ipped  continuausly,and 

c lose ly  sampled f o r  550 f e e t .  The s i l v e r  content of t h i s  ve in  i s  about t h e  same 

a s  t h e  Webber but t h e  gold content appreciably less, an o r e  shoot i s  indica ted ,  

grading a s  follows: 0.29 ozl ton  au and 41.7 ozl ton  ag over 3.0 f e e t  f o r  a 

length of 110 f e e t ;  over a width bf 6 .1  f e e t  t h i s  shoot averages 0.23 oz/ ton au 

and 24,5 oz/ ton ag. , 

9. The Brown-McDade vein  zone l i e s  only 4500 f e e t  e a s t  of t h e  Huest is  

zone of M t .  Nansen Mines property. Surface trenching i n  t h e  ve in  zone ind ica ted ,  

quoting from a repor t  t o  J. L. Hough, January, 1947: "high gold values  and 

appreciable s i l v e r  va lues  f o r  a length  o f  600 f e e t .  Af ter  c u t t i n g  one assay of  

9.4 ozs. plus 1 .0  oz. a grade of approximately 0 .4  oz. au a ~ d  2.5 t o  3.0 ozs.  ag  

was indica ted  across  widths of  10 t o  25 f e e t  with considerably 'higher va lues  i n  

some portions". 

Underground r e s u l t s  were a s  follows: 365 f e e t  averages approximately 

0.40 oz. au and 3.0 ag over 5 '0.  Percentage of d r i f t i n g  i n  o r e  was 26% 

Averages were ca lcu la ted  from back samples taken a t  5 foot  i n t e r v a l s . .  According 

t o  Hough "The main shoot has a maximum width of 16 t o  18 f e e t  a t  t h e  main 

crosscut  '----- The nor th  H. W. shoot has a maximum width o f  20 feet----". 

"Three deep holes  were d r i l l e d  from t h e  w e s t  end of  t h e  main crosscut  

----- No. 101 a t  138 f e e t  (115 f e e t  v e r t . )  6 f e e t  assayed 0.03 oz. au, a 

s t r i n g e r  of  massive p y r i t e  assay 0.24 ozs,  a t  a v e r t .  depth of 40 f e e t .  Hole 

102, between footages 140.5 and 151.0 ---for a ca lcu la ted  t r u e  width of  7 feet 
I 

t he  zone qveraged 0.86 oza. au  (uncut) and .55 oz. au (cut ) .  Minera l iza t ion  

consis ted  c h i e f l y  o f  p y r i t e  with some s p h a l e r i t e  and galena and no s i g n i f i c a n t  



s i l i f i c a t i o n  o r  ve in  quartz.  Hole 103 --- t h e  main zone was cut  between 

foot&es 143 - 150.5 (139 f e e t  v e r t .  belaw a d i t  l eve l )  and assayed 0.20 oz. au 

for core length of 7 . 5  feet.l1 It i8 possible that the dr i f t ing  went o f f  the 

vein  towards both t h e  nor th  and south. Cross-fault ing appears t o  push t h e  

ve in  w e s t  going south. 

The Brown-McDade may be an upfaulted and northward d i s loca ted  

extension of  t h e  Huest is  zone. 

RECOMMENDATIONS 

It i s  recommended s t rongly  t h a t  t h e  Syndi ta te  subscr ibers  opt ion  o r  
purchase t h e  M t .  Nansen Mines property.  

Carry on f u r t h e r  surface  explora t ion  next season a s  follows: 

(a) S t r i p  by bulldozing a l l  t h e  ve ins  of t h e  Webber zone 
carry ing o r e  grade values ,  sample same a t  10 foot  
i n t e r v a l s  . 

(b) S t r i p  by bulldozing both t h e  nor th  and south ve ins  of t h e  
Huest is  zone. 

(c) Inves t iga te  t h e  a rea  between t h e  Huest is  and Webber ve in  
systems by f u r t h e r  cross-trenching. 

, (d) Follow up any other  ve ins  present ly  exposed i n  t renches ,  
i f  they ca r ry  o r e  grade values.  

(e) Inves t iga te  by geochemical prospecting t h e  porphyry plugs 
towards t h e  nor th  end of t h e  property. 

( f )  Inves t iga te  geochemical anomalies by bulldozing. 

(g) Inves t iga te  by t r i a l  dry d r i l l i n g  t h e  ve ins  with angles 
using percussion d r i l l s  with extension s t e e l .  The main 
purpose of  the  experiment i s  t o  e s t a b l i s h  a cheap method 
of  t e s t i n g  and sampling the  ve ins  a t  shallow depth. I f  
t h i s  method works, a s  i t  probably w i l l ,  10,000 f e e t  of  
shallow sampling d r i l l i n g  should be l a i d  ou t .  

(h) Obtain a sampling optLon on t h e  Brown-McDade, use a 
percussion d r i l l  t o  thoroughly sample w e s t  wal l  of  t h e  
main d r i f t  and wester ly  s u b d r i f t s .  



( i )  Allow f o r  3000 f e e t  of diamond d r i l l  core d r i l l i n g  t o  
test t h e  most promising o r e  sec t ions  a t  100 f e e t  and 
250 foot  depth. Use bullnosed b i t  when poss ib le .  

ESTIMATED COST OF PROGRAM RECOMMENDED 

The cos t  o f  t h e  proposed program i s  roughly est imated a s  follows: 

. . . . . . . .  (a) Webber ve in  zone s t r i p p i n g  $ 7,500 

(b) Huest i s  zone s t r ipp ing .  . . . . . . . . .  2,500 

( c ) C r o s s t r e n c h i n g .  . . . . . . . . . . .  2,500 

(d) Follow up s t r ipp ing .  . . . . . . . . . .  2,500 

. . . . . . . . . . .  (e) Geochemical survey 

( f )  Follow up prospecting and bulldozing . . , , . 
. . . . . . .  (g) Long hole  percussion d r i l l i n g  

. . . . . . . . . . . . .  (h) Brown-McDade 

. . . . . . . .  (i) 3000 f e e t  diamond d r i l l i n g  

( j)  Engineering, assaying, etc. . .  ; . . . . .  
. . . . . . . . .  (k) Camp,, i nc iden ta l s ,  e t c .  

Toronto, Ontario 

, March 10, 1964 

W. C. Martin 
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)&YO MINEFUL DISTRICT, YUKON 

SUMMARY 

The Kayo mineral d i s t r i c t  has a much la rger  indicated s i lve r - lead  
potential than previously thought, indicat ions  being t h a t  the  t o t a l  po ten t ia l  
could exceed a b i l l i o n  do l la r s  i n  gross value. 

0 
The main control f o r  mineralization i s  the N70 E McQuesten a n t i c l i n e  

b e l t  which extends f o r  about 70 miles from Clear Creek ea,st t o  open out  
against  the northwest- trending, southeas t-plunging Mayo -Lake a n t i c l i n e  i n  
the Davidson Mountains. This s t ruc ture  forms an arch of quar tz i t es  and' 
phy l l i t e s  uniquely transverse to  the regional  trend followed by the  Mayo 
Lake an t i c l i ne ,  a marked cha rac t e r i s t i c  shown by several  o ther  major Cordil- 
l e ran  mineral d i s t r i c t s  such a s  the Coeur D'Alene and Bingham camps. This 
a n t i c l i n a l  b e l t  i s  intruded by a row of g r an i t i c  stocks along i t s  a x i a l .  
region and i t s  north f lank while porphyry occurs throughout the b e l t .  Gold, 
t i n ,  and tungsten mineralization occur near the g r an i t i c  stocks.  Interven- 
ing areas  a r e  mineralized with s i lver- lead-zinc  and antimoxiy veins occurring 
largely  i n  a pa t te rn  of NX and E-W f a u l t  f rac tu res  which, along with N-NW, 
cross f a u l t s  and E-W longitudinal  f a u l t s  form a major tensional  f r ac tu r e  
pat tern  t ha t  i s  genet ical ly  re la ted  to the a n t i c l i n e  and i s  typ ica l  of 
f rac ture  patcerns i n  elongate domes o r  an t i c l i ne s  i n  other  productive mining 
camps, o i l  f i e l d s  and sca le  models. Amajor longitudinal  f a u l t  or  f a u l t s  
extends fo r  about 40 mFles along the ax i s  of the an t i c i i ne ,  showing down- 
throv of the  nor th  liG. 

Within t 5 i s  a n t i c l i n a i  s t ruc ture  s i lver- lead-zinc  and antimony 
mLneralization occcrs chief ly  i n  Keno H i l l  quar tz i t es  and greenstones be- 
cause of t h e i r  corqetanze, i n  phy l l i t e s  under ce r t a in  s t ruc tu r a l  conditions, 
acd may occur as  l imired replacements i n  limestone bands above the Reno 
-7 - ell, quar tz i t es .  These favourable Keno H i l l  quar tz i t es  (2500 t o  10,000 
f e e t  thick) and other  radlcs a r e  exposed mostly along the ax i a l  region of the  
lvkquesten a n t i c l i n e ,  plunge westward from the  f lank of the Mayo Lake s n t i -  
c l lne ,  a r e  up l i f t ed  zigain by the major Haldane a n t i t h e t i c  f a u l t ,  and a r e  
exposed fo r  some d i s t rnce  westward a t  Sea t t l e  Creek along the south flailk of 
che a n t i c l l n a l  S ~ T G C L G Z .  

Up to 1954 the sx in  Keno-Galena H i l l s  p a r t  of the  d i s t r i c t  has pro- 
duced & t o t z l  of a 3 o ~ t  2'33 mil l ion  ounces of s i l v e r ,  409 mil l ion pounds of 
l a d ,  233 mil l ion  pounds of z inc  and 3.0 mil l ion pounds of cadmium valued 
a t  $275 m i l l l ~ . ~ ,  l ~ r z e l y  i n  the l a s t  16 years making it Canada's l a r g e s t  
s i l v e r  producer and the world's t h i rd  l a rge s t .  This production has come 
f r s m  NE-striking, SZ-dipping vein-faul t  s t ruc tures  which cut  the  Keno K i l l  
q l lar tz i te  fom'ation over a distance of 20 miles i n  the e a s t  p a r t  of the 
sx:h ll;.-.'b of t.: Xcqdesten an t i c l i ne .  Work i n  the l a s t  couple of seasons, 
however, hcs c k x ~ r :  t ha t  s t x i l a r  nor theast  vein-f au l  t s  with high s i l v e r  
~ a : - ~ r s  occm i n  the s a m  fsvourable host  rocks on the .nor th  s i de  of the a n t i -  
c l h e  acd fc: i 5  rililss fa r rher  westward, thus doubling o r  t r i p l i n g  the  s i z e  
and po ten t ic l  of the LlsLric t .  The cen t ra l  s i l ve r - r i ch  p a r t  of the  d i s t r i q t  



-.. 
now appears  t o  be  about  35 mi l e s  long and 15 mi l e s  wide, a s s o c i a t e d  wi th  t h e  
main m t i c l i n a l  s t r u c t u r e  a A  i t s  major l ong i tud ina l  f a u l t .  Moreover, t h e  
o v e r a l l  major s t r u c t u r e  ou t l i ned  above, and occurrences of s i l v e r - l e a d  miner- 
a l i z a t i o n  i n  ou t ly ing  a r e a s  could a l s o  add t o  t he  p o t e n t i a l .  

The Haggart Creek a r e a  on the  n o r t h  f l a n k  of t h i s  c e n t r a l  d i s t r i c t  
conta ins  cons iderable  s i lver- lead-ant imony m i n e r a l i z a t i o n  i n  s t r o n g  NE- t o  
E-W s t r i k i n g ,  NW-dipping v e i n - f a u l t s  i n  p h y l l i t e s .  This s e c t i o n  may a l s o  
con ta in  important  ant imonial  s i l v e r - l e a d  p o t e n t i a l .  

The e x t e n t  and p o s s i b l e  p o t e n t i a l  of ou t ly ing  p a r t s  of t h e  d i s t r i c t  
i s  e n t i r e l y  unknown though i n d i c a t i o n s  gene ra l ly  sugges t  lower s i l v e r  con ten t .  
Larger replacement and v e i n - G p e  l e a d  p rospec t s  w i th  low s i l v e r  va lues  and 
s m e  i n d i c a t i o n s  of h igh  grade i n  t h e  Beaver River  d i s t r i c t  and Davidson 
Mountains n o r t h  of t he  producing a r e a  may con ta in  important  lower grade 
p o t e a t i a l .  

Zoning i n  t he  d i s t r i c t  appears  t o  be e i t h e r  a  l o c a l  ore-shoot  
condi t ion  dependent on open space,  o r  a  very  broad p a t t e r n  r e l a t e d  t o  t h e  
major  d i s t r i c t  s t r u c t u r e ,  t h e r e f o r e  s i m i l a r  t o  t he  Coeur D'Alene D i s t r i c t  of 
Idsho . 

The e n t i r e  framework of major a n t i c l i n a l  doming, wi th  major l ong i -  
t ud ina l  a x i a l  f a u l t i n g ,  r e l a t e d  f r a c t u r e  and f a u l t  p a t t e r n ,  c l o s e l y  r e l a t e d  
m i n e r a l i z a t i o n ,  and i t s , t i m i n g  and l a c k  of marked zoning, and t h e  l a r g e  
number of indic&Llons and widespread type of m i n e r a l i z a t i o n  s t r o n g l y  sugges t  
t h a t  t h e  Mayo s i l v e r - l e a d  d i s t r i c t  i s  much more ex tens ive  than i n d i c a t e d  by 
i t s  p re sen t  l o c a l i z e d  product ion and has  much g r e a t e r  o v e r a l l  p o t e n t i a l  than  
g e n e r ~ l l y  r e a l i z e d  be fo re .  These c h a r a c t e r i s t i c s  s t r o n g l y  sugges t  t h a t  t h e  
d i s t r i c t  i s  comgzrable i n  p o t e n t i a l  t o  t h e  Coeur D'Alene D i s t r i c t  of Idaho, 
e s p e c i a l l y  cons ider ing  expanded p o s s i b i l i t i e s  t h a t  would e n t e r  i n t o  t h e  pro- 
duc t ion  p i c t u r e  i f  lower grades could b e  mined a s  a  r e s u l t  of increased  
p r o d u c t i v i t y .  

P o s s i b i l i t i e s  of economic depos i t s  of gold,  t i n  and tungsten a l s o  . 
e x i s t  i n  t h i s  d i s t r i c t .  

The o v e r a l l  p o t e n t i a l  has  n o t  been previous ly  recognized because 
work has  been concent ra ted  almost e n t i r e l y  on Keno and Galena H i l l s  and t h e  
o t h e r  key p a r t s  of  t h e  ~ i s t r i c t  have been neglec ted  i n  d e t a i l e d  mapping o r  
prospec t ing ,  and have n o t  been recognized l a r g e l y  because of r e s i d u a l  o r  
g l a c i a l  overburden and leached outcrops .  

Continuing aggres s ive  exp lo ra t ion  should l e a d  t o  f u r t h e r  mine 
development, should g ive  a  more a c c u r a t e  i n d i c a t i o n  of  t h e  p o t e n t i a l  i n  t h e  
key c e n t r a l  p a r t s  of t h e  d i s t r i c t ,  and can be expanded t o  i nc lude  acqui -  
s i t i o n  of o t h e r  ou t iy ing  prospec ts  and exp lo ra t ion  and development of  lower 
grade o r e s .  

Jx 1 7 ~ t e :  - 
The term "antifc;;~" can b e  s u b s t i t u t e d  f o r  " an t i c l i ne"  o r  " an t i -  

c l i n a l "  i n  t:he case  of t h e  McQuesten s t r u c t u r e .  
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REGIONAL S E T T I N G  

S t a t i s  t i c a l  cornparison wi th  o t h e r  p a r t s  of  t h e  C o r d i l l e r a  on t h e  
b a s i s  of r eg iona l  geology and minera l  occurrences shows t h a t  two o r  more 
d i s t r i c t s  with product ive  capac i ty  exceeding a b i l l i o n  d o l l a r s  i n  g ros s  
va lue  may be  expected t o  occur i n  Yukon, e i t h e r  i n  d i s t r i c t s  s t i l l  t o  b e  
discovered,  o r  i n  known d i s t r i c t s  o r  prospec ts  whose f u l l  p o t e n t i a l  i s  y e t  
t o  b e  r e a l i z e d .  

One of t h e s e  i s  the  Mayo d i s t r i c t  which i s  Canada's foremost s i l v e r  
producer ,  b u t  whose f u l l  p o s s i b i l i t i e s  have n o t  y e t  been explored.  

G3NEI;A.L 

The b a s i c  geologic  s t r u c t u r e  of the' Mayo d i s t r i c t  i s  a ~ 7 0 ' ~  a r c h  
of q u a r t z i t e  and p h y l l i t e  60 mi l e s  wide which extends t r a n s v e r s e  t o  r e g i o n a l  
t r ends  f o r  a d i s t a n c e  of 100 mi l e s  from Clear  Creek t o  beyond M t .  P a t t e r s o n  
( s e e  geologic  map of Yukon, G.S.C. Map 1048A). The main s t r u c t u r e ,  which 
dominates t h e  no r the rn  h a l f  of t h i s  a r c h ,  i s  the  ~ 7 0 ' ~  McQuesten a n t i c l i n e  
which i s  in t ruded  by two rows of g r a n i t i c  s tocks ,  one a long  i t s  a x i a l  r eg ion  
and another  a long  i t s  n o r t h  f l a n k .  This  a n t i c l i n a l  and i n t r u s i v e  b e l t ,  
extending some 70 mi l e s  from Clear  Creek t o  t h e  Davidson Mountains, has  been 
c a l l e d  the  McQuesten minera l  b e l t  by the  w r i t e r  ( see  paper "S i lve r  i n  Yukon", 
C.I .M.M. Annual Western Meeting, September, 1962).  I n  t h e  v i c i n i t y  of t h e  

' Davidson Mountains t h i s  minera l  b e l t  merges wi th  a major s o u t h e a s t  plunging 
a n t i c l i n e ,  t h e  Mayo Lake a n t i c l i n e .  The very  e a r l i e s t  gold rush  t o  t h e  
Yukon i n  1885, t e n  yea r s  be fo re  t h e  Klondike, was d i r e c t e d  a t  gold on t h e  
b a r s  of t he  Stewart  River ,  der ived  from t h i s  mineral  b e l t .  S ince  t h a t  d a t e ,  
p rospec t ing  f o r  gold has  l e d  , to t h e  d iscovery  of t he  Keno H i l l  s i l v e r - l e a d -  
z i n c  d e p o s i t s ,  minera l ized  l o c a l i t i e s  o f  gold,  t i n  and tungs ten  n e a r  many of 
t he  g r a n i t i c  s tocks ,  and of o t h e r  s i l v e r - l e a d - z i n c  and antimony p rospec t s  
nea r  t h e  s tocks  and i n  i n t e rven ing  a r e a s .  

Seireral m i l l i o n  d o l l a r s '  worth of  p l a c e r  gold has  been mined from 
creeks i n  va r ious  p a r t s  of  t he  a r e a ,  b u t  exp lo ra t ion ,  development, and 
product ion of s i l ve r - l ead -z inc  o r e s  have been confined t o  t h e  h igh  grade 
a r e a  of  Keno and Galena h i l l s  i n  t h e  e a s t e r n  p a r t  of t he  d i s t r i c t .  More 
widespread exp lo ra t ion  and development have been h indered  i n  t h e  p a s t  by re- 
moteness and phys ica l  cond i t i ons ,  b u t  product ion has  been i n c r e a s i n g  wi th  
improved condi t ions  so  t h a t  t h e  t o t a l  t o  d a t e ,  based on p r e s e n t  meta l  p r i c e s ,  
would be  valued a t  about  $275 m i l l i o n .  However, only a small  p a r t  o f  t h i s  
minera l ized  d i s t r i c t  has  been explored o r  even geo log ica l ly  mapped i n  d e t a i l .  

With i t s  d i s t i n c t  and r e g i o n a l l y  unique l a r g e - s c a l e  s t r u c t u r a l  
u n i t y  and i t s  widespread g e n e t i c a l l y  r e l a t e d  minera l  occurrences and i n t r u -  
s i v e ~ ,  t h i s  minera l  b e l t  o r  d i s t r i c t  most probably con ta ins  a much l a r g e r  
p o t e n t i a l  tkan t h a t  i nd ica t ed  by i t s  p r e s e n t  l o c a l i z e d  product ion.  



MINERALIZATION I N  FESTEKN PART OF DISTRICT 

The western p a r t  of t h i s  minera l  d i s t r i c t  c o n s i s t s  of ung lac i a t ed  
r idges  mantled by gene ra l ly  t h i n  r e s i d u a l  overburden and vege ta t ion ,  wi th  
weathered outcrops which have discouraged u n i n i t i a t e d  p rospec to r s  so  t h a t  
only a li"L1e prospec t ing  was done, mainly i n  t he  e a r l y  p l a c e r  mining days.  
Very l i t t l e  publ ished information e x i s t s  on t h i s  p a r t  of t h e  minera l  d i s t r i c t ,  
and v i r t u a l l y  noth ing  has  been a v a i l a b l e  on minera l  p rospec ts  w i th in  i t .  
Geologic mapping of t h i s  western p a r t  o f  t he  d i s t r i c t  has  been confined t o  
1 i n .  = 4 m i .  reconnaissance (Geological Survey of Canada Pre l iminary  Map 
48---25A, McQuesten, Yukon T e r r i t o r y )  wi th  no s t r u c t u r a l  d e t a i l  o r  much of 
i n t e r e s t  on mine ra l i za t ion  having been publ ished.  The w r i t e r D  s informat ion  
on s t r u c t u r e  and mine ra l i za t ion  i s  obta ined  l a r g e l y  from Bostock 's  o r i g i n a l  
f i e l d  manuscripts  i n  Ottawa, from f a m i l i a r i t y  a s  an  a s s i s t a n t  i n  mapping t h e  
a r e a  i n  1948, from a z949 B.A.Sc. t h e s i s  s tudy  of t he  p l a c e r  concen t r a t e s  of 
s e v e r a l  c reeks ,  from a o l l e c t i o n  of information over  a per iod  of yea r s  from 
va r ious  sources ,  and from seve ra l  t r i p s  i n t o  d i f f e r e n t  p a r t s  of t h e  a r e a .  

P l ace r  gold and accompanying p l a c e r  t i n  ( c a s s i t e r i t e )  and tungs ten  
( s c h e e l i t e  and wolframite)  occur i n  creeks which d r a i n  minera l ized  v i c i n i t i e s  
i n ,  o r  between, p o r p h y r i t i c  g r a n i t i c  s tocks  o r  g r a n o d i o r i t i c  s tocks  wi th  
c h a r a c t e r i s t i c  accessory  a l l a n i t e ,  a s  a t  Parker ,  Clear ,  Josephine,  Big 
Grani te ,  Arizona, Boulder, Sunshine, Rodin, Highet,  Haggart, Duncan, Gran i t e ,  
and the  Mayo Lake creeks .  Through most of ch i s  minera l  b e l t  small  bod ie s ,  
d ikes ,  and s i l l s  of qua r t z  porphyry occur i n  i n t e rven ing  a r e a s ,  i n  which 
s i l v e r - l e a d - z i n c  and antimony v e i n s  o r  i n d i c a t i o n s  a l s o  occur .  A number of 
l o c a l i t i e s  of known o r  repor ted  mine ra l i za t ion  can be d e t a i l e d  f o r  f u r t h e r  
exp lo ra t ion  b u t  a r e  omit ted he re .  

Only the  r e s i s t a n t  minera ls  and the  lower grade m i n e r a l i z a t i o n  tend 
t o  be  preserved from leaching ,  e s p e c i a l l y  i n  unglac ia ted  t e r r a i n ,  and even 
i f  bedrock i s  wel l  exposed, t h e r e  may be l i t t l e  o r  no s i g n  of important  ve ins  
because they a r e  weathered down and t h i n l y  mantled wi th  overburden. Since 
most of t h i s  mineral  b e l t  c o n s i s t s  of such t e r r a i n  wi th  geology, rock types ,  
s t r u c t u r e ,  and mine ra l i za t ion  s i m i l a r  t o  t he  producing e a s t e r n  s e c t i o n  of t h e .  
b e l t ,  t h e  western s e c t i o n  may have s i m i l a r  p o t e n t i a l .  

Prospec t ing  i s  slow and d iscouraging  due t o  permafrost  and over-  
burden; however, advantages due t o  l a c k  of g l a c i a t i o n  a r e :  

( a )  Lack of g l a c i a l  overburden; 
(b) The much b e t t e r  oppor tuni ty  t o  t r a c e  f l o a t ,  panned concen t r a t e s ,  

o r  geochemical i n d i c a t i o n s  upstream o r  upslope t o  t h e i r  sources .  

Modern methods of geologic  mapping, geochemistry;bul ldozer  s t r i p -  
p ing ,  and sys temat ic  panning have proven very  e f f e c t i v e  i n  minera l  d i scover -  
i e s  i n  s e v e r a l  such unglac ia ted  a r e a s  (Klondike, M t .  Nansen, Peso.) 

E/;INEUL;LaZION IN EASTSRN PART OF DISTRICT 

e a s t e r n  p a r t  of t he  Mayo minera l  d i s t r i c t  i s  wel l  known because 
of t h e  r i c h  silver-lead-zinc-cadmium o r e  depos i t s  of  Keno and Galena H i l l s  
and beczase of  nmerous  o t h e r  p rospec t s ,  many of them b e t t e r  exposed o r  un- 
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leached because t h i s  p o r t i o n  of t h e  d i s t r i c t  has  been g l a c i a t e d .  Prospec t ing  
has been d i f f i c u l t  and incomplete due  t o  g l a c i a l  overburden and permafrost ,  
a s  compared t o  t he  advantages of t h e  ung lac i a t ed  a r e a  where l i t t l e  can b e  
seen  on su r f ace ,  however. 

Haggart Creek s i lver- lead-ant imony a r e a  

Along the  n o r t h  f l a n k  of  t he  e a s t e r n  p a r t  o f  t h e  a n t i c l i n e ,  
g r a n o d i o r i t e  and d i o r i t e '  bodies  i n t r u d e  a  b e l t  of gen t ly  nor th-d ipping  
p h y l l i t e s  o v e r l a i n  and under la in  by more q u a r t z i t i c  rocks .  This s e c t i o n  i s  

0 c u t  by s t e e p l y  north-dipping N70-90 E v e i n - f a u l t  o r  shear  zones, and NW- 
0 dipping,  N45 E v e i n - f a u l t  zones which c a r r y  a r senopyr i t e ,  p y r i t e ,  jamesonite,  

ga lena ,  s p h a l e r i t e ,  cha l copyr i t e ,  and s u b s t a n t i a l  s i l v e r  va lues  o r  even gold 
depending on t h e  l o c a l i t y .  Bismuth i s  a l s o  an important  c o n s t i t u e n t  of some 
of t h e  zones. P l ace r  concent ra tes  conta in  gold,  abundant s c h e e l i t e  (20%) 
and f e r b e r i t e  ( t ungs t en ) ,  c a s s i t e r i t e  (20%) and jamesonite wi th  n a t i v e  
bismuth, bismuth t e l l u r i d e s ,  ga lena-b ismut i te ,  galena,  and o t h e r  mine ra l s .  
Although found t o  d a t e  l a r g e l y  t o  t he  p h y l l i t i c  s e c t i o n ,  t h e  v e i n s  show 
s u f f i c i e n t  s t ren 'g th  and con t inu i ty  t o  i n d i c a t e  f a i r  tonnage p o s s i b i l i t i e s  
expec ia l ly  i n  lower grades.  High s i l v e r  va lues  due t o  t e t r a h e d r i t e  have been 
found on t h e  Peso proper ty  (up t o  185 oz / ton  on No. 1 v e i n  and 1500 oz / ton  
on the  Rex ve in )  and on the  Rio P l a t a  p rope r ty  a t  Haggart Creek (up t o  200 
o z / t o n ) .  S imi la r  o r  b e t t e r  ve ins  should occur  i n  t he  more q u a r t z i t i c  s e c t i o n s  
on e i t h e r  s i d e  of t he  p h y l l i t e ,  and much c l o s e r  prospec t ing  i s  warranted f o r  
t hese .  

On t he  Peso S i l v e r  proper ty ,  Nos. 1, 2 and 6 ve ins  and t h e i r  
v i c i n i t y  and t h e  Rex ve in  and i t s  v i c i n i t y  may conta in  a  few hundred thous- 
and tons averaging 20 t o  40 o z l t o n  s i l v e r ,  5-10% l e a d  and-2-4% antimony, o r  
a  cons iderable  tonnage conta in ing  about  $20/ton gross  va lues  i n  s i l v e r ,  l e ad ,  
antimony, bismuth and z inc .  Fur ther  exp lo ra t ion  must be done t o  e s t a b l i s h  
t r u e  p o t e n t i a l ,  and exp lo ra t ion  t o  t h e  west and e a s t  should r e v e a l  more of 
t h i s  type of m i n e r a l i z a t i o n  s i n c e  a  number of such v e i n  zones a r e  i n d i c a t e d  
i n  t h i s  p a r t  o f  t h e  d i s t r i c t .  S imi la r  v e i n  zones a r e  r epo r t ed  west  of Peso, 
a t  l e a s t  t h r e e  jamesonite-bearing v e i n  zones s e v e r a l  f e e t  wide occur  a t  . ,  

Haggart Creek, s e v e r a l  "antimony" occurrences a r e  r epo r t ed  around t h e  head 
of Haggart Creek, and s i lver- lead-ant imony showings occur  a t  Lime and 
Eightmile  Creeks. 

Several  ve ins  ca r ry ing  i n t e r e s t i n g  gold va lues  e i t h e r  i n  a rseno-  
p y r i t e  o r  a s  f r e e  gold occur near  t h e  qua r t z  d i o r i t e  body a t  Haggart Creek, 
Dublin Gulch, and Pota to  H i l l s .  L i t t l e  work has been done on t h e s e  i n  
r e c e n t  yea r s .  

S c h e e l i t e  occurs  i n  r e s i d u a l  overburden on f r a c t u r e d  qua r t z  
d i o r i t e  minera l ized  by s c h e e l i t e  v e i n l e t s  a t  t h e  head of Dublin Gulch, and 
i s  r epo r t ed  a s  f l o a t  a t  Ray Gulch. Other tungs ten  p o s s i b i l i t i e s  may occur  
a t  l imestone-quartz  d i o r i t e  con tac t s  i n  t h i s  b e l t .  

Tin occurs  a s  c a s s i t e r i t e  i n  i r r e g u l a r  tourmaline v e i n s  i n  s c h i s t  
on Tin B i l l  between Dublin Gulch and Upper Haggart Creek, and another  "tin '!  
p rospec t  has  been r epor t ed  on the  n o r t h  s lopes  toward Eas t  McQuesten River .  

Due t o  t 5 e  l i g h t  cover of overburden, t h e  deeply weathered n a t u r e  



of t he  ve in  zones, and the  f r equen t  masking of any f l o a t  by s o i l  o r  vege- 
t a t i o n  cover ,  i n i t i a l  p rospec t ing  of t h i s  a r e a  was d i f f i c u l t  and d i shea r t en -  
i ng .  However, bu i ldoze r  t renching  has  demonstrated t h e  e a s e  wi th  which a 
number of  s t r o n g  minera l ized  zones could be  uncovered and d r i l l i n g  and under- 
ground work have ind ica t ed  what va lues ,  mineralogy, widths,  c o n t i n u i t y ,  and 
sehar eonditisns may Be expected an tka basis af surface resulte.  b n s i d e r -  
i n g  t h e  s t r u c t u r e ,  type,  and s t t e n g t h  of f r a c t u r e  p a t t e r n s ,  t h e  d i s t r i b u t i o n  
of i nd ica t ed  showings, and the  l i m i t e d  exp lo ra t ion  t o  date; a  much l a r g e r  
amount of s i lver- lead-ant imony mineral, ization may be  discovered i n  t h e  
Haggart Creek a r e a  wi th  probable f u r t h e r  va lues  i n  copper,  bismuth, and z i n c .  

Keno - Galena H i l l s  v i c i n i t y  

The chief  known s i lve r - l ead -z inc  depos i t s  of t he  Mayo d i s t r i c t  a r e  
l o c a l i z e d  i n  t h e  Keno and Galena H i l l s  v i c i n i t y  where s e v e r a l  n o r t h e a s t -  
s t r i k i n g ,  southeas t -dipping ve in  systems c u t  t h e  competent south-dipping Keno 
H i l l  q u a r t z i t e  formation a long  a  l eng th  of 20 mi l e s  on t h e  south  limb of t h e  
McQuesten a n t i c l i n e .  Work i n  t h e  l a s t  couple of seasons,  however, has  a l s o  
shown t h a t  similar nor theas  t - s  t r i k i n g ,  northwes t -d ipping  ve in - f au l  ts  car ry-  
i ng  h igh  s i l v e r  va lues  a l s o  c u t  t h e  same Keno H i l l  q u a r t z i t e s  on t h e  comple- 
mentary n o r t h  limb of t h e  a n t i c l i n e  and f o r  15 m i l e s  f a r t h e r  wes t ,  opening 
up a  much l a r g e r  new f i e l d  f o r  exp lo ra t ion .  

Mine ra l i za t ion  of p y r i t e  and a r senopyr i t e ,  wi th  o r  wi thout  gold 
va lues  and s i l v e r - l e a d  m i n e r a l i z a t i o n ,  e x i s t s  i n  e a r l y  ve in  f i l l i n g s ,  espec- 
i a l l y  i n  l ong i tud ina l  f r a c t u r e s ;  while  l a t e r  s i l v e r - r i c h  m i n e r a l i z a t i o n  of  
ga lena ,  s p h a l e r i t e ,  t e t r a h e d r i t e ,  and o t h e r  s i l v e r  minera ls  forms t h e  o r e  
most ly  i n  n o r t h e a s t  f r a c t u r e s .  The o r e  i s  l o c a l i z e d  i n  o r  nea r  competent 
q u a r t z i t e  o r  greenstone,  p a r t i c u l a r l y  i n  o r  near  v e i n - f a u l t  i n t e r s e c t i o n s  o r  
branches where v e i n - f a u l t s  pass  upward i n t o  l e s s  competent s c h i s t  o r  t h i n  
bedded q u a r t z i t e ,  and o f t e n  nea r  northwest  c r o s s - f a u l t s .  

The major v e i n - f a u l t  systems on both  limbs occur a t  spac ings  
ranging from a  few thousand f e e t  t o  4  m i l e s  a p a r t .  

(a) South Limb 

On Keno and Galena H i l l s  a t  l e a s t  s i x  v e i n  zones have produced 
we l l  over 2  m i l l i o n  ounces of s i l v e r ,  another  h a l f  dozen o r  so  have pro- 
duced l e s s e r  amounts, and f u r t h e r  exp lo ra t ion  may be expected t o  r e v e a l  
a d d i t i o n a l  o r e .  

Af te r  t h e  i n i t i a l  d i scovery  of  t he  S i l v e r  King v e i n  i n  t h e  canyon 
of Galena Creek i n  1903, product ion was f i r s t  a t t a i n e d  from 1913 t o  about  
1917, and ve ins  on Keno H i l l  were f i r s t  discovered i n  1919. During t h e  
1920's most o t h e r  ve ins  o r  i n d i c a t i o n s  of them were discovered by i n d i v i -  
dua ls  u s ing  hand methods i n  a r e a s  of f a i r l y  ex t ens ive  b u t  r e l a t i v e l y  sha l low 
overburden, most ly on nor th- fac ing  permafrost  s lopes  where the  favourable  
Keno,Hi l l  q u ~ r t z i t e s  were exposed. Between 1921 and 1942 n e a r l y  all o f * t h e  
mining was done on o r e  shoots  found exposzd under t h e  overburden, b u t  l i e  
t o  h igh  c o s t s  and apprehensions t h a t  t h e  r i c h  o r e s  would n o t  extend t o  
depth,  no mining was done below about  400 f e e t  depth,  and ~ n l y  a minimum 
of exp lo ra t ion  and development was done. 



I n  1942 the  camp was c losed  l a r g e l y  because of World War I1 and 
dep le t ion  of v i s i b l e  o r e ,  b u t  i t  was reopened aga in  i n  1946 and t h e  ch ief  
product ion of ' t h e  d i s t r i c t  has been achieved i n  t h e  l a s t  16 yea r s  wi th  
mining extending t o  deeper l e v e l s .  Economic condi t ions ,  c h i e f l y  t r a n s -  , . 
p o r t a t i o n  c o s t s  and meta l  p r i c e s ,  have improved i n  t h i s  r e c e n t  pe r iod ,  
enabling mining o f  Iswer grade8 than previously peetziible. Total prerduc- 
t i o n  of t h e ' d i s t r i c t  t o  1964 i s  approximately a s  fol lows:  

S i l v e r  Lead Zinc Cadmium 
Tons - 02 .  l b  . lb . - l b  . 

Treadwell 
Yukon Corp. 
1922-1942 624,370 44,338,696 96,000,000 - - - 

Keno H i l l  Ltd. 
Y ~ k o n  Gold 
1921-1924 10,000.t 

United Keno 
H i l l  Mines 
1946-1963 2,254,149 

Others 
(est imated)  

Value a t  
p r e s e n t  p r i c e s  

$1.40/02. 1 3 ~ / l b .  1 3 . 5 ~ 1 l b .  $1.70/lb.  
$186 m i l l i o n  $53 m i l l i o n  $31.4 m i l l i o n  $5.2 m i l l i o n  

To ta l  va lue  of product ion a t  p re sen t  p r i c e s  
$275 m i l l i o n .  a 

The p r o f i t a b i l i t y  of t h e  main mining opera t ions  i n  t h i s  d i s t r i c t  
a r e  i n d i c a t e d  by the  fo l lowing  summary: 
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UNITED KENO HILL MINES LIMITED 

********** 

Comparative S ta tement  of P r o d u c t i o n  by Years  

F i s c a l  
P r o d u c t i o n  

Tons . S i l v e r  Lead - Z i n c  
Year a M i l l e d  

Dec. 31, 1947 20,880 

Dec. 31, 1948 37,593 

Dec. 31, 1949 29,494 

Dec. 31, 1950 77,465 

Dec. 31, 1951 88,026 

S e p t .  30, 1952 (9 mos.) 102,269 

S e p t .  30, 1953 156,684 

S e p t .  30, 1954 ' 180,249 

S e p t .  30, 1955 162,307 

S e p t .  30, 1956 155,702 

S e p t .  30, 1957 159,885 

S e p t .  30, 1958 175,058 

S e p t .  30, 1959 173,477 

S e p t .  30, 1960 176,745 

S e p t .  30, 1961 186,116 

S e p t .  30, 1962 184,123 

S e p t .  30, 1963 186,721 

Lbs . 
2,157,090 

5,089,554 

5,330,736 

13,916,231 

13,036,638 

14,436,073 

27,313,584 

30,663,549 

26,350,198 

25,083,145 

22,569,908 

22,255,501 

22,865,276 

21,986,887 

17,911,672 

17,587,767 

16,751,012 

Lbs . 

2,272,397 

7,040,569 

7,174,657 

10,280,241 

21,245,493 

26,134,700 

24,035,999 

24,107,851 

18,119,454 

18,610,970 

17,717,019 

14,440,774 

15,512,624 

13,885,884 

14,759,821 

Cadmium 
Lbs . 

80,585 

94,608 

139,654 

304,722 

312,931 

302,297 

322,379 

236,271 

229,308 

220,281 

181,132 

202,432 

184,364 

199,708 

T o t a l  2,252,794 84,430,758 305,304,821 235,338,453 3,010,672 



NOTE 1 - ADDITIONAL INFORMATION 

Gross Revenue 
(Sales of Concentrates) $8,793,284 $8,540,143 $9,635,252 

Smelter Charges, Freight 
& Marketing Expenses 1,512,320 1,438,636 1,333,939 

Development, Mining, Mill ing,  
& General Mine Expenses 5,142,587 5,163,334 5,202,350 

Administrative & 
General Expenses 

NOTE 2 

During 1963 the company produced 11,921 tons of s i lver- lead concen- 
t r a t e s ,  and 12,309 tons of z inc  concentrates. After deducting smelting, 
f r e igh t  and marketing expenses they received a ne t  value of $8,805,518 f o r  

' 

t h e i r  metals which resul ted i n  an operating p r o f i t  of $2,801,045. The ne t  
earnings f o r  the year were $990,912, compared with $1,218,131 i n  1962. I n  
1963 a l l  of the company's income was subject  to tax a s  none of i t s  operating 
mines now qual i fy  f o r  the new mine exemption under the Income Tax Act. 
Provision f o r  taxes amounted to $485,000 i n  1963. 

The ore  treatment plant  a t  Elsa operated throughout the year a t  an 
average mi l l ing  r a t e  of 511.5 tons per calendar day. The metal recoveries 
were s i l v e r  88.03%, lead 82.42%, z inc  84.32%. 

Ore reserves a s  of September 30, 1963 t o t a l l ed  493,955 tons with an 
average metal content of 34.58 ounces of s i l v e r  per ton, 6.59% lead and 5.80%. 
zinc.  Reserves of the previous year t o t a l l ed  445,630 tons grading 38.47 
ounces of s i l v e r  per ton, 7.12% lead and 5.08% zinc.  

Amore aggressive exploration a t t i t u d e  has been adopted within the 
l a s t  year with g ra t i fy ing  r e su l t s .  

During the year 22,441 f e e t  of d r i f t i n g  and crosscutt ing,  4,723 
f e e t  o f  ra i s ing ,  and 387 f e e t  of sha f t  s inking were carr ied out.  

Underground diamond d r i l l i n g  t o t a l l ed  25,762 f e e t  and surface 
d r i l l i n g  t o t a l l ed  13,040 f e e t .  

Reference: United Keno H i l l  Mines ~ n n u a l  Reports l960-196l-l962-1963. 
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' _- NOTE 3 

During t h e  product ion yea r s  of t h e  e a r l i e r  Treadwell Yukon oper- 
a t i o n  (1922-1942) a l l  of t he  p r e s e n t  product ive  ve ins  had been found by 
ind iv idua l s  u s ing  hand methods and o r e  was mined from the  s u r f a c e  t o  about  
t he  400 f o o t  l e v e l s  wi th  no ex tens ive  exp lo ra t ion  o r  development because of 
t he  much h ighe r  c o s t s  and lower metal  p r i c e s  p reva len t  a t  t h e  time. Much of 
t he  p r o f i t  i n  t hese  e a r l i e r  yea r s  was absorbed by c o s t s  of opening up the  
d i s t r i c t ,  which would n o t  be  faced by any new ope ra t ion  be ing  e s t a b l i s h e d  on 
comparable near -sur face  d i scove r i e s .  

I n  t he  United Keno H i l l  opera t ions  the  f i r s t  5  y e a r s ,  1946 t o  1951, 
were devoted p r i n c i p a l l y  t o  developing r e se rves  wi th  a  consequently h igher  
development t o  p r o f i t  r a t i o  b u t  t h i s  e a r l i e r  p o l i c y  of developing tonnage 
r e se rves  pa id  o f f  w i th  h igh  gross  r e t u r n s  i n  1951, 1952 and 1953. However 
t he  e a r l i e r  years  were n o t  a s  p r o f i t a b l e  a s  l a t e r  yea r s  due t o  exp lo ra t ion  
and development expendi tures ,  and c a p i t a l  w r i t e o f f s  and i n i t i a l  reopening of 
t h e  d i s t r i c t  under gene ra l ly  adverse  condi t ions  of t r a n s p o r t a t i o n  and supply 
fo l lowing  World War 11. 

Under p re sen t  condi t ions  the  p r o f i t a b l e  ope ra t ion  of United Keno 
H i l l  Mines would r ep re sen t  what should b e  expected of a  s t a b l e  mining oper- 
a t i o n  i n  t h e  d i s t r i c t ,  assuming no improvement i n  exp lo ra t ion  and develop- 
ment o r  mining p r a c t i c e s ,  o r  o t h e r  c o s t  o r  p r o f i t  f a c t o r s .  Under p r e s e n t  
cond i t i ons ,  i f  near  s u r f a c e  orebodies  s i m i l a r  t o  those  of t h e  Treadwell 
Yukon ope ra t ion  a r e  l oca t ed ,  t h e  r a t i o  of development c o s t s  t o  p r o f i t  may 
reasonably b e  expected t o  be even b e t t e r .  

I f  a  s t a b l e  p r i c e  f o r  s i l v e r  i s  taken a s - b e i n g  $1.25 p e r  oz.  U.S. 
t h i s  would g ive  a  s t a b l e  mining ope ra t ion  .an a d d i t i o n a l  p r o f i t  p o t e n t i a l  on 
s i l v e r  of 36% over  previous yea r s  when t h e  p r i c e  was 9 1 ~  p e r  oz .  
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Reserves held by United Keno H i l l  Mines i n  1963 (493,955 tons 

averaging 34.58 ozlton s i l v e r ,  6.59% lead,  and 5.50% zinc) t o t a l  approxi- 
mately $39 mil l ion i n  gross value a t  present metal p r ices ,  not  including 
cadmium. 

Total pas t  production plus quoted reserves would therefore t o t a l  
about $314 mil l ion a t  present metal p r ices .  Much more po ten t ia l  s t i l l  ex i s t s  
on the United Keno H i l l  Mines proper t ies  a t  depth, along extensions of vein 
zones, and i n  "blind" ore  zones down dip i n  the Keno H i l l  qua r t z i t e  formation. 

While low grade mineralization occurs throughout the producing 
sect ion and beyond i t ,  high values have been found west t o  M t .  Haldane and 
f a i r  values occur a t  May Creek 20 miles s t i l l  f a r ther  west. Much of the f i r s t  
production came from Keno H i l l  but  the bulk of production has come from two 
major cross-faulted vein-faul t  systems on Galena H i l l ,  the,Hector-Calumet 
system, and the Elsa-Silver King system. Two or  more s imilar  cross-faulted 
vein-faul t  systems have been recent ly  found to  the west on the S i lver  Titan 
Galena J3ill property along t h i s  favourable section under a cover of over- 
burden t ha t  was previously too extensive fo r  individuals to prospect success- 
f u l l y .  Found par t ly  by prospecting and largely  by geodhysics, the existence 
of these vein systems has been confirmed by d r i l l i n g  and prospect sha f t s  and 
s ince  they a r e  s imilar  i n  pa t te rn ,  spacing, and strength;  cut  s imilar  
favourable host  rocks; and ca r ry  indications of high s i l v e r  va lues ,  it i s  
expected t ha t  fu r ther  exploration i n  the most competent quar tz i t e  members, 
untested to date ,  should reveal  s imilar  deposits .  This undeveloped favour- 
ab le  sect ion,  about & miles long, i s  s imilar  i n  extent  and p o s s i b i l i t i e s  t o  
the e n t i r e  main productive section of Galena H i l l  from which most of the 
d i s t r i c t ' s  wealth has come. 

In  addi t ion s imilar  veins i n  the same quar tz i t es  on M t .  Haldane 
contain high values,  and the Alice ~ r o u p  i n  the same quar tz i t es  s t i l l  
fu r ther  west may contain s imilar  values, suggesting a much greater  po ten t ia l .  

The fu ture  po ten t ia l  of the  south limb of t h e ' d i s t r i c t  i s  thus s t i l l  
very incompletely explored and should y ie ld  production well i n  excess of i t s  . 
past  record, e spec i a l l y , i f  costs  a r e  reduced or  metal pr ices  a r e  improved. 

(b) North Limb 

On the north limb of the McQuesten an t i c l i ne ,  recent geologic, geo- 
physical and bulldozer work has shown the  presence of nor ther ly  dipping Keno 
H i l l  quar tz i t e  and greenstone iden t ica l  to  the  host  rocks of the south limb; 
the presence of several  nor theast -s t r ik ing,  northwest-dipping ve in- fau l t  
zones s imi la r  to those of the south limb; and the presence of similar high 
grade s i l v e r  mineralization.  

On the Shanghai property several  vein zones have been found. On 
No. 2 zone bulldozer trenching i n  1962 and 1963 revealed oxidized vein  
mater ia l  up to  several  inches wide from which a grab sample assayed 790.5 
ozlton s i l v e r  and 1.1 ozlton gold and a s e l e c t  sample assayed 2292 ozl ton 
s i l v e r ,  indicat ing r i c h  mineralization s imilar  to t h a t  on the south limb. 
This mineralization occurs on the hanging wall s ide  of a stronger unexposed 
vein-faul t  t ha t  has not  been dug out  due to permafyost, but  the walls  of 
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t h i s  zone have shown several  galena s t r ingers  which have given assays of 100 
to 135 oz/ton s i l v e r .  On No. 1 zone, which has an indicated length of over 
2000 f e e t  and may be an o f f s e t  sect ion of No. 2 zone, abundaht well mineral- 
ized vein f l o a t  has been found with t races  of t e t rahedr i t e  assaying up to  
148 oz/ton s i l v e r  and 0.42 oz/ton gold. The f l o a t  averaged 16 oz/ton s i l v e r ,  

J' 0.08 oe l t sn  gold and 2.8% lead, and its abundance and variety suggest a 
strong ore  shoot with a good s i lver- lead r a t i o .  

On the UR property a sect ion of Keno H i l l  quar tz i t e  and greenstone, 
comparable i n  thickness and character  to t ha t  on Galena H i l l ,  i s  cut  by a 
major vein-faul t  zone t ha t  has been traced fo r  about a mile,  and from which 
t races  of galena have been panned which assayed 217 oz/ton s i l v e r .  A s imilar  
vein-faul t  system occurs i n  s ch i s t  about 1700 f e e t . t o  the west and another 
occurs within the quar tz i t es  some 3500 f e e t  to  the ea s t .  Another s i l v e r  pros- 
pect  has a l so  been reported s t i l l  f a r t he r  e a s t .  

On the divide from the UR property over to Lynx Creek, an area of 
Keno H i l l  quar tz i t e  andlgreenstone contains a l o c a l i t y  from which z inc  and 
galena assaying 43,oz/ton s i l v e r  have been bbtained. This l o c a l i t y  may a l so  
contain higher s i l v e r  values i n  strong vein-faul ts .  

About 4 miles west of the Shanghai property two ve in- fau l t  zones 
cut  an area of Keno H i l l  quar tz i t e  from which v i c i n i t y  250-ounce s i l v e r  f l o a t  
has been reported. Several d i s t i n c t  a i r  photo lineaments i n  the v i c i n i t y  
and to the west a r e  strongly suggestive of other northeast  vein-faul t  zones, 
but  these have not even been examined i n  d e t a i l .  Pa r t  of t h i s  area  has been 
staked a s  the Argent group of claims. 

Other than some manual prospecting, very loca l  geologic mapping and 
geophysics, l imited bulldozer trenching, and p a r t i a l  geochemical coverage, 
no in tensive  exploration has been done i n  general on t h i s  v i rg in  north limb 
port ion of the d i s t r i c t ,  and the extent  of the high grade mineralization i s  
a s  ye t  unknown. Underground work i s  presently being done on the Shanghai No. 
1 vein a s  an immediate t a rge t .  

Mayo Lake 

On M t .  Hinton southeast of Keno H i l l ,  gold- and si lver-bearing 
veins have been found i n  Keno H i l l  quar tz i t es ,  some d r i f t i n g  was done i n  the  
19301s, but  no exploration has been di rected a t  t h i s  area i n  recent years.  
Placer gold occurs i n  most of the creeks draining the ax i a l  region of the  
southeast-plunging Mayo Lake an t i c l i ne ,  and some high grade s i l v e r  mineral- 
i za t ion  has been reported bu t  otherwise l i t t l e  i s  ye t  known of the  poss ib i l -  
i t i e s  i n  t h i s  section of the d i s t r i c t .  A te t r ahed r i t e  vein low i n  s i l v e r  has 
been reported from Edmonton Creek. 

Par ts  of t h i s  area should be very favourable f o r  prospecting. 

Davidson Mountains and Beaver River D i s t r i c t  

North of the producing area ,  along the northwest projection of the 
Nzyo Lake a n t i c l i n a l  trend, the Davidson Mountains and Beaver River D i s t r i c t  



form an outlying region of s i lver- lead deposits of both vein and replacedent 
type, mostly low i n  s i l v e r ,  but  with i n t e r e s t i ng  s i z e  and some reported high 
values. 

Davidson Mountains (Refer to  G.S.C. Memoir 284) 

Several northeass-str iking s i lver- lead vein prospects occur i n  the 
Davidson Mountains, on Stand-To H i l l ,  on M t .  Cameron; and on Rambler H i l l ,  
with other reportedly mineralized l o c a l i t i e s ,  including one on the northwest 
s ide  of McQuesten Lake. The Stand-To H i l l  vein i s  about 2  f e e t  wide and 
traced fo r  200 f e e t ,  with a  s i lver- lead r a t i o  of 0.911; the M t .  Cameron vein  
i s  strong and reportedly wide, traced f o r  2000 f e e t ,  with a  s i lve r - lead  r a t i o  
of 1.411; and the Rambler H i l l  vein i s  4  f e e t  wide, with a  s i lve r - lead  r a t i o  
of 0.7/1. Not enough has been reported on these prospects to  es tab l i sh  grade 
even across representa t ive  widths of the bes t  mineralized sect ions .  The 
mineralization occurs io  and near a section of Keno H i l l  quar tz i t e .  Some 
higher s i lve r - lead  r a t i o s  have been reported from t h i s  area  and from the  
l o c a l i t y  northwest of McQuesten Lake. 

Beaver River D i s t r i c t  (Refer to G.S.C. Memoir 284) 

In  the Beaver River D i s t r i c t ,  vein and replacement type s i lver- lead 
prospects occur on S i lver  H i l l ,  Grey Copper H i l l ,  McKay H i l l ,  Carpenter 
Ridge and i n  other reported outly9ng l o c a l i t i e s .  Prospects on S i lver  H i l l  
consis t  of replacement lenses of massive galena from several  f e e t  up to  26 
f e e t  i n  width, traced fo r  distances up to 175 f e e t ,  and carrying 6-9 ozl ton 
s i l v e r .  On Grey Copper H i l l  t e t r ahed r i t e  up to 1100 ozlton s i l v e r  has been 
reported and a  vein about 2  to 2% f e e t  wideswith some t e t r ahed r i t e  and pyr i t e ,  
carrying about 50 ozlton s i l v e r  i n  one secti'on, i s  known. On McKay H i l l  
f l o a t  and vein exposures of galena and t e t r ahed r i t e  suggest several  vein  
zones, of which the l a rge s t  exposed prospect showed 12.5 f e e t  assaying 3.25 
ozlton s i l v e r  and 56.4% lead, with some values up t o  62 ozl ton s i l v e r  being 
obtained from some of the other galena f l o a t ,  and s i lver- lead r a t i o s  up t o  
6.511. On Carpenter Ridge, considerable f l o a t  occurs, from which one grab 
sample gave 8.75 oz/ton s i l v e r  and 56% lead.  

Since the 1920ts,  l i t t l e  or  no exploratory work, even of an exam-, 
inat ion nature,  has been done i n  the Beaver River D i s t r i c t  i n  s p i t e  of s ize -  

' able  galena showings and more local  indications of high s i l v e r  values.  These 
charac te r i s t i cs  of the d i s t r i c t  probably r e f l e c t  (a) the presence of favour- 
able  replaceable limy rocks which produce la rger  lead deposits  with l e s s e r  
s i l v e r  where in tersected by vein zones and (b) greater  i r r egu l a r i t y  i n  the  
s i l v e r  cgntent of tetrahedriqe which may be high or  low in  s i l v e r  i n  t h i s  
outlying d i s t r i c t .  With the indicated s i z e  of prospects i n  t h i s  d i s t r i c t ,  

. careful  study of i t s  p o s s i b i l i t i e s  may be warranted a s  the  Mayo d i s t r i c t  i s  
developed. I f  costs  can be fu r ther  reduced fo r  the d i s t r i c t  a s  a whole, the 
Beaver River and Davidson Mountains prospects may contribute some important 
po ten t ia l .  

, A t  the west end of the Beaver River D i s t r i c t ,  north of Steamboat 
Lake, minor galena and spha le r i t e  have been found near an area  of pronounced 
l imonite seepages from which one piece of gossan yielded 0.5% zinc.  Such 
limonite seepages occur i n  a  number of l o c a l i t i e s  throughout the  mineralized 
portions of the Mayo d i s t r i c t  and although most cannot be expected to  
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curren 
,-. 
i.. indicate  ore deposits ,  t h e i r  oc appears to  be r e s t r i c t e d  t o  mineral- 

ized l o c a l i t i e s ,  and some may be indicators  of hidden deposits .  Other s i l ve r -  
lead occurrences a r e  vaguely reported to the west and north of the Beaver 
River D i s t r i c t  . 

East of the Beaver River D i s t r i c t ,  a t  Kathleen Lakes, breccia zone 
replacement of z inc  and lead with a  few ounces per ton of s i l v e r  and i n t e r -  
es t ing  cadmium content occurs i n  a  section of s l a t e s  and limestones, with 
indications of deposition over a  s t r i k e  disfance of several  thousand f e e t .  
This deposit may have s i z e  po ten t ia l  but  very l i t t l e  work has been done on 
it or  on i t s  general v i c in i t y .  The s i l v e r  and cadmium content of spha le r i t e  
i n  i t  suggests genetic re la t ionsh ip  to  the r e s t  of the Mayo d i s t r i c t .  

Except f o r  sca t te red  repor ts  of si lver-lead-zinc,  nothing i s  known 
ye t  of the p o s s i b i l i t i e s  f o r  these metals to the  ea s t  of the Beaver River 
D i s t r i c t  or  of the producing Keno-Galena H i l l  area.  Of pa r t i cu l a r  i n t e r e s t  i s  
the reported occurrence of rus ty  f a u l t  zones i n  the Keno H i l l  quar tz i t e  
sect ion of the  Patterson Range. 

I n  the Mayo d i s t r i c t  a s  a  whole the large  number, d i s t r ibu t ion ,  
character ,  and s i l v e r  content of si lver-lead-zinc and antimony prospects, 
and of producing deposits  alone imply a  l a rge  metallogenic d i s t r i c t .  The 
implications of these deposits  i n  r e l a t i on  to  d i s t r i c t  s t ruc ture  a r e  now 
outl ined.  
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\ \. - DISTRICT STRUCTURE 

McQues t e n  Antic1 i n e  

The McQuesten a n t i c l i n e  i t s e l f  i s  recognized n o t  only by abundant 
a t t i t u d e s  (obtained from Geological Survey of Canada manuscripts  by H.S. 
Bostock b u t  n o t  p r e s e n t  on publ ished maps) i n  t h e  s c h i s t s  and q u a r t z i t e s  b u t  
p a r t i c u l a r l y  by t h e  s t r u c t u r e  of t he  Keno H i l l  q u a r t z i t e  formation exposed 
on bo th  south  and n o r t h  limb on e i t h e r  s i d e  of t h e  McQuesten Valley.  This  
q u a r t z i t e  i s  exposed only near  t h e  a x i a l  p o r t i o n  of t he  a n t i c l i n e  whi le  
s e v e r a l  t e n s  of thousands of  f e e t  of ove r ly ing  p h y l l i t e s  and o t h e r  q u a r t z i t e s  
form t h e  broader  f l a n k s  of t h e  a n t i c l i n e  which i s  some 30 mi l e s  wide and 70 
t o  80 mi l e s  long.  

S t r a t i g r a p h i c  Considera tzp:2 

The s t r a t i g r a p h i c  sequence, summarized b r i e f l y  i n  a paper by t h e  
w r i t e r  on "S i lve r  i n  Yukon" (1962) and descr ibed  i n  more d e t a i l  by H.S. 
Bostock, L.H. Green and o t h e r s  of t h e  Geological Survey of Canada, i s  compli- 
ca t ed  by very  i n t e n s e  o v e r t h r u s t i n g  from n o r t h  t o  south ,  appa ren t ly  w i th  
imbr ica te  t h r u s t  s h e e t s  and overturned f o l d s .  Otherwise t h e  Keno H i l l  quar tz -  
i t e s  have been t r aced  f o r  some 130 mi l e s  westward, showing remarkable s t r a t i -  
g raphic  c o n t i n u i t y .  Because of  t h e i r  competence, t h e s e  q u a r t z i t e s  have been 
t h e  h o s t  rocks f o r  most of t he  o r e  produced t o  d a t e  i n  t he  d i s t r i c t ,  thus 

--. t he  r e p e t i t i o n  of  t h e s e  o r  o t h e r  competent rocks on t h e  n o r t h  limb and west- 
ward a long  t h e  McQuesten a n t i c l i n e  i s  a most important  f a c t o r  i n  exp lo ra t ion  

~- f o r  new o r e  d e p o s i t s .  

The s u r f a c e  t r a c e  of t h i s  favourable  Keno H i l l  q u a r t z i t e  formation 
r e f l e c t s  on ly  t h e  p r e s e n t  e ros ion  s u r f a c e  - l e s s e r  e ros ion  would have ex- 
posed Keno H i l l  q u a r t z i t e s  and ve ins  c l o s e r  t o  t h e  a n t i c l i n a l  a x i s ,  g r e a t e r  
e ros ion  would expose them f a r t h e r  back. Since t h e  f r a c t u r e  p a t t e r n  i s  known 
t o  b e  more ex tens ive  than t h e  l i m i t e d  su r f ace  t r a c e  of  t hese  favourable  rocks ,  
b l i n d  depos i t s  can a l s o  be  expected down t h e  d i p  of t h e  q u a r t z i t e  s e c t i o n .  

The presence of l imestones i n  a p h y l l i t i c  s e c t i o n  above t h i s  quar tz -  
i t e  may a l s o  provide  favourable  l o c i  f o r  l i m i t e d  replacement-type depos i t s  
where i n t e r s e c t e d  by v e i n  zones even though no such showings of s i g n i f i c a n c e  
have y e t  been found a s i d e  from the  Beaver River D i s t r i c t .  

The s e c t i o n  of Keno H i l l  q u a r t z i t e s  on t h e  n o r t h  limb i s  i d e n t i c a l  
t o  t h a t  on t h e  south limb and al though the  a n t i c l i n a l  s t r u c t u r e  appears  t o  
plunge t o  t h e  west ,  t he se  q u a r t z i t e s  a r e  brought up and repea ted  westward 
on bo th  limbs of t h e  a n t i c l i n e  by a t  l e a s t  one major a n t i t h e t i c  f a u l t .  
Since t h e  e a s t e r n  p a r t  o f  t he  McQuesten a n t i c l i n e  i s  r a i s e d  o r  t i l t e d  
a g a i n s t  t he  Mayo Lake a n t i c l i n e ,  t h e  westward plunge f l a t t e n s  ou t  t o  expose 
t h e s e  favourable  rocks and t h e  over ly ing  l imestone-bearing p h y l l i t e s  f a r t h e r  
t o  t h e  west .  Other competent q u a r t z i t e  wi th  some limy rocks occurs  h igher  
iri t h e  s t r u c t u r a l  o r  s t r a t i g r a p h i c  s e c t i o n  a t  Boulder Creek, 20 mi l e s  west 
of t h e  s e c t i o n  t h a t  has  been mapped i n  ' d e t a i l .  Favourable h o s t  rocks,  
e s p e c i a l l y  q u a r t z i t e s ,  may thus r ecu r  f o r  some d i s t a n c e  westward. Q u a r t z i t e  
forrr..ations o t h e r  than  Keno H i l l  q u a r t z i t e s  i n  t h i s  over ly ing  sequence form 
equa l ly  competent and favourable  h o s t  rocks ,  o r  i f  t h e  s t r u c t u r a l  c o n t r o l s  



a r e  s imilar  i n  s t rength  and pa t te rn  to  those a t  Peso, the  p h y l i i t e  sections 
may a l s o  prove favourable. 

Northeast and southeast of the producing area on M t .  Patterson,  and a t  
Mayo Lake, other good p o s s i b i l i t i e s  , may e x i s t  i n  the Keno H i l l  quar tz i t es .  

Fracture Pat tern  

The pa t te rn  of vein and f a u l t  zones i n  the Mayo d i s t r i c t  appears to  
be genet ical ly  re la ted  to ,  o r  af fected by, the McQuesten a n t i c l i n e ,  forming 
a f rac ture  pa t te rn  typical  of many other elongate dome or  an t i c l i ne  s t ruc tures  
mapped i n ' o t h e r  Cordil leran mining d i s t r i c t s  and i n  o i l  f i e l d s ,  and exhib- 
i t e d  by sca le  model experiments of r i s i n g  an t i c l i ne s  and domes (see Wisser, 
E.H., Relation of Ore Deposition t o  Doming on the North American Cordi l lera ,  
Geo. Soc. America Memoir 77, 1960). The f rac ture  pa t te rn  i t s e l f  consis ts  of: 

(a) Strong longitudinal  f a u l t s  g a r a l l e l  to  s t r i k e  of formations and 
of the a n t i c l i n a l  ax i s  (N60 E to  E-W), commonly mineralized by 
ear ly  arsenopyrite and pyr i t e ,  a l so  by s i lve r - lead  and antimony 
minerals . 

Examples: Keno and Galena H i l l s  
North Limb 
Haggart Creek 

Major longitudinal  f a u l t s  a r e  suggested by geophysical indications 
i n  McQuesten Valley, and by physiographic features  such a s  Haggart- 
Lynx creek val ley,  and McQuesten Valley with the unique prominence 
of M t .  Haldane a s  compared with the corresponding north limb. The 
physiographic development of McQuesten River va l ley  along the 
a n t i c l i n a l  ax i s  i t s e l f  suggests control by some such features  , 
perhaps during Early Ter t iary  r i s e  of the a n t i c l i n a l  s t ruc ture .  

Cross sect ions  drawn across McQuesCen Valley strongly suggest a 
major longitudinal  f a u l t  along the ' an t i c l i na l  ax i s  from the 
v i c i n i t y  of Keno H i l l  t o  Boulder Creek (about 40 miles) ,  with 
down-throw on the  north s ide ,  i n  keeping with tensional  f au l t i ng  
considering t ha t  the a n t i c l i n e  i t s e l f  l i e s  on the north f lank of 
the  broader regional arch.  Bostock's o r ig ina l  McQuesten manu- 
s c r i p t  and h i s  G.S.C. map 890A show t h i s  f a u l t .  This major ~ 7 0 ' ~  
f a u l t ,  reminiscent of the Osburn f a u l t  of the Coeur D'Alene 
d i s t r i c t  of Idaho, and the re la ted  major a n t i c l i n a l  s t ruc ture  a r e  
probably the major controls f o r  mineralization i n  the  d i s t r i c t .  

(b) Northeast vein-faul t  zones with normal movement, dipping moderately 
t o  s teeply  southeast  on the south f lank of the an t i c l i ne  and 
moderately to  s teeply  northwest or  v e r t i c a l  on the north f lank.  

Mineralization consis ts  l a rge ly  of si lver-lead-zinc with some 
antimony (jamesonite, t e t rahedr i t e )  i n  the Keno H i l l  quar tz i t es  
on both south and north limb, and of silver-lead-antimony with 
copper and minor z inc  on the north flank a t  Haggart Creek. Tetra- 
hedr i t e  ( f re iberg i te )  i s  the chief si lver-bearing mineral i n  both 



l o c a l i t i e s .  Ore i n  .the producing pa r t  of the d i s t r i c t  is  local-  
ized near o r  a t  branches o r  in tersect ions  of vein-faul ts ,  espec- 
i a l l y  near NW cross-faul ts ,  where vein-faul ts  change d i rec t ion ,  or  
where they pass upward from competent quar tz i t e  and greenstone 
i n to  incompetent overlying phy l l i t e .  

NNE to  NW cross-faul ts  or  a-c f a u l t s  whose s t r i k e ,  dip and direc- 
t ion of displacement vary considerably i n  accordance with locat ion 
and a t t i t u d e .  Some show movement sympathetic to  a n t i c l i n a l  doming 
while others l i k e  the Haldane-Haggart f a u l t  show major a n t i t h e t i c  
displacement and eastward dip .  On Galena H i l l  and probably a l s o  
the north limb, NW cross-faul ts  dip mainly southwest and show 

I 

r i g h t  l a t e r a l  displacement of veins and rock formations. 

These cross-faul t  s t ruc tures  a r e  generally tight,.may be l oca l l y  
mineralized, and a r e  apparently pre-mineral t o  post-mineral i n  
r e l a t i v e  age, a s  a r e  the other  f rac tures  of the pat tern .  I n  places 
they appear to exercise important control  on loca l iza t ion  of ore  
i n  t he i r  v i c in i t y .  

ZONING 

Zoning does not  appear to  r e s u l t  i n  termination of s i l v e r  values a t  
any confirmed depth a s  i n  more local ized d i s t r i c t s ,  but  shows the following 

/ 1 

i broad d i s t r i c t  charac te r i s t i cs  instead.  '.. 

1. No overa l l  zoning has been recognized, except f o r  lower s i l v e r  
values and la rger  antimony content i n  outlying par t s  of the d i s t r i c t  miles 
away from the producing area .  Without preconceptions as  to  re la t ionships  of 
ore-bearing f rac tures  to the McQuesten an t i c l i ne ,  D r .  J.D. Bateman suggested 
to the wr i te r  i n  1961 t ha t  i f  any zoning does e x i s t ,  i t  would appear to  
plunge westward, resu l t ing  i n  greater  depth potent ia l  westward ( i n  accord 
with plunge of the an t i c l i ne ) .  

2. Individual ,  ore shoots may be zoned, bottoming i n  z inc ,  bu t  
t h i s  appears t o  be a loca l  condition probably re la ted  to  a v a i l a b i l i t y  of 
open space during deposition, s ince  high grade ore  occurs beneath some such 
sect ions .  

3.  I f  any overa l l  zoning ex i s t s ,  individual  vein-faul t  systems 
may exh ib i t  zoning a t  d i f f e r en t  l eve l s  according to t h e i r  individual  
charac te r i s t i cs .  

4 .  Much of the  galena, even i n  the high grade p a r t  of the  d i s t r i c t ,  
i s  low i n  s i l v e r  the same a s  i n  outlying areas  with l a t e r  up-grading having 
taken place by introduction of s i lve r - r i ch  minerals where open space has 
been avai lable .  



IMPLICATIONS OF MAGNITUDE 

The e n t i r e  framework of a n t i c l i n a l  doming, with a major longitud- 
i n a l  ax i a l  fau l t ing ,  re la ted  f rac tur ing  and fau l t ing ,  c losely  re la ted  
mineralization and i t s  lack of loca l  zoning, and the type of mineralization 
'indieate that the anticlinal structure i e  the control  underlying a larga 
number of re la ted  mineral occurrences. The Mayo s i lver- lead d i s t r i c t  thus 
appears to  be much more extensive and to  have much greater  overal l  po ten t ia l  
than real ized previously, f o r  the following reasons: 

The magnitude of the overal l  a n t i c l i n a l  s t ruc ture ,  over 70 
miles long and 30 miles wide. 

I 

I t s  transverse trend, s imilar  to  the Coeur DnAlene d i s t r i c t  
of Idaho and the Uinta Mountains trend on which Bingham, Utah 
i s  local ized.  

The thickness (2500 to  10,000 f ee t )  of favourable qua r t z i t e  
formations, t h e i r  regional s t ra t ig raph ic  continuity,  and t h e i r  
repe t i t ion  on both limbs and westward along the a n t i c l i n a l  
ax i s .  

The close genetic r e l a t i on  between a n t i c l i n a l  doming and re-  
su l t an t  f rac ture  pa t te rn  whose extent  i s  re la ted  to  magnitude 
of the an t i c l i ne  but  has only been mapped thus f a r  i n  the  * 

eastern p a r t  of the d i s t r i c t .  

The close timing of doming, f ractur ing,  and ore deposition and 
extended period of pre-, i n t r a - ,  and post-mineral f au l t i ng ,  
giving access to  favourable s t ruc tu r a l  l o c a l i t i e s  i n  the numer- 
ous f rac ture  systems. 

I 

The wide d i s t r i bu t i on  of known indications of s imi la r  strong I 

mineralization and of re la ted  mineralization.  For example the 
Keno H i l l  type of high grade mineralization i s  known t o  occur . 
from Keno H i l l  on the  e a s t  to  beyond M t .  Haldane 30 miles t o  I 

I 

the west and from Duncan Creek on the  south limb to the  Shanghai 
property 10 miles to  the north on the north limb. High grade 
te t rahedr i t e  i s  now a l so  known to occur i n  strong,  well mineral- / 
ized vein-faul ts  of the same general pa t te rn  a s  f a r  a s  Secret  
Creek 15 miles f a r t he r  northwest. Moreover, higher than average 
s i l v e r  values reported from Rodin, Boulder, and Arizona creeks 
suggest t ha t  the high grade s i l v e r  b e l t  may extend 20 miles 
s t i l l  f a r t he r  west along the ax i s  of the an t i c l i ne ,  probably re -  
l a ted  to the ax i a l  zone, the main ax i a l  longitudinal  f a u l t ,  and 
other longitudinal  f a u l t s  . 
The occurrence of high s i l v e r  values and of occasional gold 
values i n  the vein systems i n  the quar tz i t es  on both limbs and 
along the trend of the an t i c l i ne  vindicates a community of 
o r ig in  postulated previously on the basis  of geologic concepts. 



Where ore deposition i s  a s  widespread a s  indicated i n  t h i s  d i s t r i c t ,  
i s  r e la ted  to  a s  l a rge  a geologic s t ruc ture ,  and shows productivity i n  a 
l imi ted p a r t  of a l a rger  unexplored d i s t r i c t ,  comparison with other major 
Cordil leran d i s t r i c t s  strongly suggests t h a t  t h i s  i s  a s i lve r - lead  d i s t r i c t  
of f i r s t  order magnitude, s imilar  to  the Coeur D' Alene dis t r ic t ;  a% Xdahs, 
with pr~dust ive  petaatial i n  the bi l l i on  dollar gross value rangs. Hawever, 
i t s  f u l l  po ten t ia l  i s  only pa r t l y  discerned a t  present because so l i t t l e  
e f f ec t i ve  exploration has been done as ide  from Keno and Galena H i l l s .  The 
po ten t ia l  i n  high grade s i l v e r  ore i s  probably considerably l a rger  than the 
t o t a l  of pas t  production and the po ten t ia l  i n  lower grade ores  i s  probably , 
l a rger  y e t ,  Areas where moderate o r  low s i l v e r  values a r e  reported may a l s o  
prove, upon more work, to  contain high grade ore  a s  on Keno and Galena H i l l s ,  
on the  north limb, and a t  Haggart Creek. 

POSSIBLE POTENTIAL 

Silver-lead-zinc and antimony 

Preliminary guesses a s  to  possible po ten t ia l  ind ica te  something of 
the following magnitude : 

(A) South limb (producing area) 

Past  production plus 1963 reserves $314 mil l ion.  

Future po ten t ia l ,  assuming discovery a t  depth and down the dip 
of quar tz i t es  on known and indicated vein systems, should be a t  
l e a s t  equal to ,  and probably considerably greater  than, pa s t  
production, 

~ o t a l ,  probably i n  order of $213 b i l l i o n  gross o r  more. 

The frequency with which such mineralized vein-faul t  systems occur, 
every one t o  four miles o r  l e s s  along the  an t i c l i ne ,  gives-some rough bas i s  
f o r  est imating po ten t ia l  on the bas i s  of repeated favourable condit ions.  

(B) North limb (new) 

Assuming similar frequency of vein zones and ore  i n  same 
host  rocks, of s l i g h t l y  l e s se r  exposed extent ,  po ten t ia l  
may be s imilar  to t ha t  of the Galena H i l l  section of the  
d i s t r i c t  . 
~ o t ' a l ,  perhaps 6113 b i l l i o n .  

.I' 

(c) Anticl ine and re la ted  f r ac tu r e  pa t te rn  to west a s  on M t .  
Haldane and Sea t t l e  Creek. This may have important 

' addi t ional  po ten t ia l .  

(D) General Haggart Creek area  

May have subs tan t ia l  antimonial po ten t ia l .  
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(E) Other outlying areas  (eg. Mayo Lake, M t .  Patterson,  Beaver D i s t r i c t )  

May have considerable lower grade s i lver- lead po ten t ia l  and 
perhaps antimonial deposits  a l so .  

The magnitude of d i s t r i c t  p o s s i b i l i t i e s  can only be guessed a t  on 
the  bas i s  of mineral occurrences and s imi l a r i t y  of geologic s t ruc ture ;  how- 
ever, the foregoing information strongly suggests t ha t  the  d i s t r i c t  should, 
have a pateri t ial  well over the bil l ion-doLlar gross value range, , e spec ia l ly  
considering lower grades and including outlying a reas .  

Although the most widespread mineral p o s s i b i l i t i e s  appear to be i n  
si lver-lead-zinc and antimony, the  p o s s i b i l i t i e s  of economic deposits  of gold, 
t i n ,  tungsten, and other metals l i k e  bismuth should not be overlooked i n  view 
of geology, s imilar  widely occurring mineralization,  and the magnitude of the 
s t ruc ture  with which mineralization is  re la ted .  

Gold - 
Place gold p o s s i b i l i t i e s  have been largely  explored, several  mi l l ion  

do l l a r s  have been produced, but  addi t ional  placer production may be a n t i c i -  
pated, and some important placer po ten t ia l  may s t i l l  ex i s t .  The po ten t ia l  
f o r  lode gold prospects i s  l a rge ly  unknown, but  appears favourable, and should 
be considered i n  any prospecting programme. 

An unconfirmed repor t  of sylvani te  (gold-si lver t e l l u r i de )  having 
been found i n  an old cabin down the south fork o f .  the  Klondike, along with 
the confirmed presence of bismuth t e l l u r i de s  i n  many creeks, of chalcedonic 
quartz,  of f i n e  and wire gold i n  ce r t a in  areas ,  of f ine-textured su l f ides  a t  
Peso, of Ter t iary  volcanism, and of warm springs near Clear Creek, and pf 
other mineralogic t ex tura l  evidence a l so  suggest the pos s ib i l i t y  of "bonanza" 
type epithermal gold-si lver mineralization i n  t h i s  genetal d i s t r i c t .  

 in - 
No e f f o r t s  have been made to t race  placer t i n  to i t s  source except 

a t  Haggart Creek where a small i r regu la r  cass i ter i te- tourmal ine  deposi t ,  
probably not the main source i n  the a rea ,  was found i n  s c h i s t .  Cas s i t e r i t e  
was a l so  iden t i f i ed  i n  quartz veins a t  May Creek i n  1963. The following 
reasoning suggests t h a t  economic t i n  deposits  may e x i s t  i n  the  area:  

1; Most of the creeks have not been tes ted fo r  t i n ,  ye t  non- 
magnetic heavy sand concentrates contain 20% o r  more ca s s i t -  
e r i t e  a t  Haggart, 10% a t  Highet, 20% a t  Boulder, 25% a t  Clear, 
and about the  same percentage a t  Arizona Creek. Other un- 
tes ted creeks may contain more. 

. 2 .  About 85% of the world's t i n  comes from the  circumpacific 
mountain systems, about 25% of i t  from South America from 
s imilar  Precambrian quar tz i t es  and s ch i s t s  cu t  by s imi la r  in-  
t r u s i v e ~ ,  with Ter t iary  volcanism and min-eralization, and 
with associated s i l v e r  mineralization.  
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Careful invest igat ion of t h i s  tin-bearing mineral b e l t  may thus r e -  
veal  important t i n  discoveries by t racing of c a s s i t e r i t e  i n to  the  v i c i n i t y  of 
small o r  moderate-sized g r an i t i c  in t rus ives .  

Threatened with increasing shortage, t i n  pr ices  have climbed from 
about 90 or 95 cents t o  about $1.50 per pound i n  the l a s t  couple of years ,  
and s ince  reserves a r e  dwindling and l i e  i n  p o l i t i c a l l y  o r  economically un- 
s t ab l e  regions, the  p r ice  fu ture  i s  very a t t r a c t i v e ,  and t i n  could bec0me.a 
s t r a t e g i c  metal. It is  suggested t h a t  the economics of t i n  be c losely  in-  , 
vestigated.  

Tungsten 

The McQuesten mineral b e l t  appears to  form the  westward project ion 
of a tungsten- and tin-bearing mineral province corresponding with g r a n i t i c  
stocks extending i n  an a r c  from the  v i c i n i t y  of Coal River i n  southeastern 
Yukon through MacMillan Pass, through the  Upper Stewart River, and i n to  the  
McQues ten mineral be1 t . 

Except f o r  schee l i t e  a t  Dublin Gulch and Highet Creek l i t t l e  i s  
known of lode tungsten deposits  i n  the area ,  although schee l i t e  occurs i n  
many of the creeks and i s  pa r t i cu l a r l y  abundant a t  Dublin Gulch and Clear 
Creek. 

P o s s i b i l i t i e s  of replacement-type mineral deposi ts ,  whether of" 
tungsten or  s i lve r - lead ,  appear to be l imi ted largely  to  limy horizons, 
which occu r , i n  the phy l l i t e  and qua r t z i t e  overlying the Keno H i l l  quartz- 
i t e s .  Such l o c a l i t i e s  i n  proximity t o  g r an i t i c  contacts Should be t es ted  
f o r  tungsten while t e s t i ng  f o r  t i n .  

REASONS WHY POTENTIAL NOT PREVIOUSLY RECOGNIZED 

It i s  very d i f f i c u l t  to  comprehend t ha t  such a l a rge  mineral d i s -  . 
t r i c t  with.favourable host  rocks and vein-faul t  s t ruc tures  with high s i l v e r  
values has been l e f t  only pa r t l y  explored next to  a major producing mine 
bu t  t h i s  has resul ted from a combination of the following circumstances: 

1. Allreconnaissance o r  semi-reconnaissance mapping of a type 
t ha t  would lead to f u l l  recognition of d i s t r i c t  s t ruc ture  and i t s  extent  
had been concentrated to  the e a s t  of the  key a n t i c l i n a l  s t ruc ture .  To the  
west there 5s very l i t t l e  published information on s t ruc tu r e  o r  mineraliz-  
a t i on  and consequently no a t t en t i on  has been di rected toward t h i s  mineral 
b e l t  a s  such, and few concepts of general favourable locat ions  havebeen s e t  
out  f o r  guidance. 

2 .  No one with a background o r  fee l ing  fo r  d i s t r i c t  s t r uc tu r e  has 
conducted a mining explbration programme with an overa l l  object ive  of de- 
f i n ing  the  extent  and t o t a l  po ten t ia l  of the  d i s t r i c t .  Even with t h i s  
approach it has taken time and work to  bui ld  up any p ic tu re  a t  a l l  and to 
recognize t he  d i s t r i c t  s t r uc tu r e  and i ts  r e l a t i on  to  mineralization.  



3. A l l  operating companies i n  the d i s t r i c t  have concentrated 
t h e i r  e f f o r t s  on extract ion of avai lable  ore  and on l imi ted in tens i f i ed  
exploration on t h e i r  proper t ies ,  being faced i n  the pas t  by a constant 
6 a t t l e  with long range t ranspor ta t ion and other  d i f f i c u l t i e s  leading t o  
high costs .  

4. Exploration i s  slow, d i f f i c u l t ,  and cos t ly  due to remoteness, 
shor t  season, permafrost, cold winters,  and extensive overburden and vege- 
t a t i on  which eas i ly  masks vein zones to casual exploration, thus preventing 
easy discovery and discouraging the  t r ad i t i ona l  Canadian prospector who i s  
used to  seeing f resh  rock. 

5 .  The western p a r t  of the  area ,  mapped only on 1 i n .  = 4 m i .  
reconnaissance sca le ,  i s  gent ler  i n  topography near the producing sect ion,  
i s  pa r t l y  unglaciated, and therefore has fewer outcrop areas to  map or  pros- 
pect  i n  s p i t e  of the  thinner res idual  overburden which i s  more favourable 
f o r  gold-pan methods, geochemistry, and bulldozer s t r ipp ing .  Lode prospects 
i n  t h i s  pa r t  of the d i s t r i c t  a r e  weathered, obscured by mantle and usually 
leached of surface values,  pa r t i cu l a r l y  where py r i t e  has been present.  

6. A l l  of the  h p o r t a n t  pas t  discoveries were made by individuals 
using manual placer mining methods of ground s lu ic ing  and prospect-shaft  
sinking without modern tools l i k e  the  bulldozer, but  t h e i r  work on Keno and 
Galena H i l l s  was so thorough i n  many places t ha t  l a t e r  s t r ipp ing  has exposed 
only a few new vein zones. However, t h i s  type of.overburden prospector had 
v i r t u a l l y  vanished by the 1950's when the l a s t  exploration boom was sparked 

-.by the United Keno H i l l  Mines development. L i t t l e  o r  no such work has been 
done i n  recent  years and only i n  the  l a s t  few seasons has any amount of 
loca l  bulldozer s t r ipp ing  been done. 

7. Due to the r ichness of discovery a f t e r  discovery made i n  the  
1920's and 1930's on Keno'and Galena H i l l s ,  i n t e r e s t  .remained centered on 
these h i l l s  while the few discoveries made i n  outlying areas  were l a rge ly  low 
in  grade, thus leading to the  concept t ha t  other areas were unfavourable. 

8 .  Virtual ly  a l l  of the in tensive  exploration has been concentrated 
on Keno and Galena H i l l s ,  and.the promotional nature of much of the  1950's 
boom has been detrimental to subsequent i n t e r e s t  i n  the  d i s t r i c t .  Only 
b r i e f  reconnaissance work has been done i n  outlying areas  and t h i s  type of 
work i s  a p t  t o  be discouraging because veins a r e  ea s i l y  concealed i n  t h i s  
d i s t r i c t  . 

The Mayo d i s t r i c t  requires  experience and perseverence i n  pros- 
pecting. Even i n  the be s t  mineralized zone unaltered quar tz i t e  and p h y l l i t e  
wall rocks may be abundantly exposed and a th in  cover of overburden may cover 
a weathered vein,  leaving no surface indicat ion of the  presence of mineral- 
i za t ion .  I n  three seasons of reconnaissance mapping of the McQuesten area 
only two surface signs of mineralization were encountered. I n  addi t ion,  the  
necess i ty  of trenching t o  a s a t i s f ac to ry  depth to  es tab l i sh  the presence o r  
absence of mineralization must be experienced i n  order to be rea l ized .  These 
fac tors  have discouraged mapping and prospecting i n  the d i s t r i c t  and w i l l  
continue t o  discourage prospectors who a r e  i o t  experienced with unglaciated 



t e r r a in  and t h i s  d i s t r i c t  i n  par t i cu la r ,  and who a r e  not  prepared to work 
thoroughly and do considerable digging. 

Even on Keno and Galena H i l l s  there were only two surface- indica-  
t ions of mineralization - a 4-inch vein of galena exposed fo r  18 inches i n  

. tho canyon of Galena Creek in  1903, and galana-bearing f loat  found st the 
head of Faro Gulch on the  top of Keno H i l l  i n  1919.. I f  i t  had not  been f o r  
these two occurrences, found 16 years apar t ,  the d i s t r i c t  might s t i l l  l i e  
undiscovered. The only other signs of mineralization a r e  rus ty  a l t e r ed  
greenstone, manganiferous s i d e r i t e  o r  manganese stain.,  breccia ,  l imonite,  
and "1 ive" quartz. 

Due to  i t s  remoteness and lack of general i n t e r e s t  the d i s t r i c t  
was-not recognized a s  having any r e a l  po ten t ia l  u n t i l  the  19201s, when 
several  veins were found by in tensive  digging by individuals,  and the l a s t  
main productive discovery, the Hector-Calumet, was made i n  1934 on Galena 
H i l l *  

8 

The recent discovery of high grade mineralization on the  north limb 
and western pa r t  of the  d i s t r i c t  i n  the l a s t  two years has opened,up a whole 
new f i e l d  f o r  exploration s imi la r  to  t h a t  of Keno and Galena H i l l s  i n  the 
1920ts,  and modern exploration may be expected to  produce r e s u l t s  much more 
rapidly.  ' 



c-1 EXPLORATION 

Silver-lead-zinc and antimony ores ce r ta in ly  appear t o  cons t i t u t e  
the main po ten t ia l  of the  d i s t r i c t ,  so exploration should be di rected primar- 
i l y  a t  t h i s  type of deposit .  

For the  most e f fec t ive  overa l l  plan and to p ro tec t  f u tu r e  expansion 
p o s s i b i l i t i e s ,  the s t rongest  f inanc ia l  group doing exploration i n  the  d i s -  
t r i c t  should explore the e n t i r e  McQuesten mineral b e l t -  i n  conjunction with 
work i n  the  hear t  of the high grade si lver-lead-zinc d i s t r i c t .  

The key to  suckess i n  the d i s t r i c t  w i l l  be to discover enough high 
grade ore  i n  the  cen t ra l  pa r t  of t h e . d i s t r i c t  i n  order to  j u s t i f y  s e t t i n g  
up a p ro f i t ab l e  operation which w i l l  j u s t i f y  expansion and continuation of 
exploration and development to  take i n  outlying prospects. Exploration a t  
present should therefore be concentrated pr inc ipa l ly  on the  main Keno H i l l  
quar tz i t e  'and greens tone sections t ha t  ' a r e  cut  by vein-faul  ts carrying high 
s i l v e r  values,  with addi t ional  geologic mapping, prospecting, and prospect 
examination being done t o . t he  west and i n  outlying areas  to  define other  
favourable sec t ions ,par t i cu la r ly  to  determine t o  what. extent  Keno H i l l  type 
quar tz i t es  o r  s imilar  competent rocks and associated mineralization occur. 

Because of the  problems peculiar  to the d i s t r i c t ,  personnel must be 
experienced with local  conditions t o  ensure eff ic iency and r e s u l t s .  Some of 
these conditions are :  

,'-, 
1. An understanding of the cha rac t e r i s t i c s  and behaviour of perma- 

f r o s t  both i n  exploration,  trenching, and construction.  

2. Recognition of t rue  bedrock i n  place under res idual  overburden 
or  under smeared bedrock ground moraine which underl ies some 
of the  till i n  the glacia ted p a r t  of the d i s t r i c t .  

3 .  Judging depth t o  bedrock i f  possible.  

4. Recognition of minor vegetation,  topographic, and bedrock 
fea tures  indicat ive  of vein zones. 

5. Experience i n  the usefulness of ground s lu i ce s ,  thawed prospect 
p i t s  and other methods. 

6. Recognition of signs of mineralization such a s  manganese s t a i n ,  
limonite, rus ty  a l t e r ed  greens tone, "live" quartz,  breccia ,  e t c .  

7.  An appreciat ion of surface and underground d r i l l i n g  problems 
and of geologic and ground problems i n  underground exploration.  

Assembling of key proper t ies  has been the i n i t i a l  s t ep  i n  an overa l l  
plan of exploration f o r  the  d i s t r i c t .  Continued aggressive exploration i n  
various, phases on the key new areas  should be successful i n  discovery and de- 

- .\ , velopment of several  new mines, 
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October 18, 1963 

Mr. S. E. Cropper, Managing Director 
Peso Silver Mines, Ltd. 
202-633 Hornby Street 
Vancouver 1, B.C., Canada 

Dear Mr. Cropper: 

As we discussed last week, I have enclosed copies of some of the 
pertinent information which was put together during our evaluation 
work on your property. Supplemental data should be forthcoming 
from the Pocatello office. 

One of the enclosures is a listing of foreign silver-lead smelters. 
The companies we contacted are shown by a check mark. I had not 
heard from all of them by the end of September. In particular, of 
the Japanese group we have been approached by Mitsuxi & Company, Ltd. 
representing their parent in Japan. N. V. Billiton of the 
Netherlands, acting through Montonone, Inc., their U.S. agent, 
still owes us their bid estimates for the concentrate. When I re- 
ceive these I will forward them on to you. We cancelled all activity 
with the other smelters for obvious reasons. 

In most cases I asked for quotations on the concentrate with and 
without antimony. This was done to facilitate future discussions 
because some of the smelters do not have a "Harris antimony plant" 
to extract the antimony. Most smelters discount the credit for 
antimony content in a concentrate even if they have a Harris plant. 
It is difficult to determine at this stage what to do with the anti- 
mony. We thought of several possibilities, including the following: 

(1) Hydrometallurgically or chemically treat the ore at the 
mine to separate the antimony. This would add some process 
cost. However, this could be counterbalanced by obtaining 
a higher return for the antimony free conceatrate and a 
greater value for the antimony itself by direct selling efforts. 

(2) Sell the lead-antimony-silver concentrate a8 planned, relying 
on the fact that the smelters would be economically justified 
in setting up a Harris plant based on the reasoning that h i s  
investment would be protected via long-term contract. 
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We would have undertaken this study ourselves in due' course. In any 
event, I have asked Ken Vincent of our Pocatello staff to send you 
some background technology on this subject. I believe it is still 
premature to worry about the antimony. Also, the smelters are not ' 

too overly concerned about the antimony content in the concentrate, 
although in some cases we found this to be the case. One might 
attribute this hesitancy to the fact that this was their initial re- 
sponse to first discussions with them. 

When our process people first looked at the question of producing a 
bulk concentrate they came up with an analysis which is shown in the 
smelter schedule from AS€&. Some of our economic calculations through 
the end of July were based on this analysis. Early in August, however, 
our process people revised their thinking and came up with a new bulk 
concentrate analysis. This was done because they had found that we 
could potentially produce about 11,250 tons per year instead of the 
8,350 tons as previously calculated. Computing the net smelter return 
based on the new analysis and in consideration of the AS= schedule and 
information from International Smelting, the net smelter return figure 
increased slightly. As a result of this the operating profit was in- 
creased. I should state that all of these figures were based on selling 
material on a long-term contract to the United States smelters. As I 
mentioned earlier, the European and Japanese smelters will probably bid 
a little higher, but as yet we have not received any figures. 

I have tried to include as much of the information that would be of value 
to you. If there is anything that I have overlooked please do not hesi- 
tate to contact me. 

Best regards. . 
n 

E. W. Hanson 
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,TECHNICAL APPRAISAL 

1. OBJECTIVE: 

The Peso Silver Mines holdings t o t a l  some 18 square 

m i l e s ,  with four known vein structures and the probability o f  

the existence of several additional vein structures. The ob- 

jective $8 t o  develop known vein structures and produce concentrates 

caxrying values i n  s i lver ,  lead, and antimony which are saleable 

t o  ei ther  domestic or foreign smelters. 

2. PLANNED APPROACH: 

~nforrnation from exploration work performed by Peso 

Silver Mines indicates tha t  the ore deposits are capable of support- 

ing an operation for  the production of 70,000 tpy of crude ore, 

from which 11,250 tpy o f  concentratsa would be produced. Pre- 

liminary cost  estimates indicate tha t  this would be a profi table 

operation, wi . th  a payout of 2.4 years and a return on investment of 

29 per cent. Development would proceed i n  stages. 

Stage 1. Continuation of exploration 

Present information is  almost ent i re ly  limited t o  

surface exposures of the  veins. I n i t i a l  e f fo r t s  would be largely 

directed t o  driving o f  underground openings i n  portions of the 

veins which are indicated by surface work as  having the greatest  

potential  for ore production. Secondary e f fo r t s  would include 

metallurgical t e s t  work on bench scale, continuance of marketing 



studies, continuance of a limited amount of surface exploration, 
9 

and maintenance of road; 'and services. Objectives during t h i s  

stage are development of information on types and grade of ore 

encountered i n  the primary ore zone, on physical conditions within 

the ore bodies, and the taking of samples f ~ r  metallurgical t e s t  

work, This stage i s  designed t o  provide necessary information 

for planning succeeding stages of the fu l l  program. 

Stage 2 .  ~evelopment of Ore Reserves and Detailed 
Operatinq Plans 

Based on resu l t s  of Stage 1, mine development would 

be continued with the objective of developing ore reserves 

suff icient  t o  insure operations for  a suff icient  time t o  cover the 

payout period and for  a t  l e a s t  3 years a f te r  payout is coxcpleted. 

T h i s  work would consist of the driving of underground openings t o  

prove reserves and provide necessaxy mine development for  sustained 

operations. Samples for metallurgical tes t  work would be taken as 

required, Metallurgical work would include both bench and p i l o t  

scale work t o  develop a f ina l  flow sheet a s  the basis  for  detailed 

estii:ates of m i l l  construction and costs. Limited e f fo r t  would 

continue on surface exploration and marketing. ~ u r i n g  the l a t t e r  

part of this stage, detailed plans and cost estimates would be 

made for the mine plant and camp as well as for the mill. 
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Stage 3. Construction, Operating Development, and 
Shakedowi 

On the basis  of f i na l  plans and estimates as  developed 

i n  Stage 2,  the m i l l ,  mine plant  and camp f a c i l i t i e s  would 3.: 

constructed and placed i n  operation. Mine development would con- 

tinue t o  the point where sustained production a t  the r a t e  of 70,000 

tpy could be maintained. Marketing arrangements would be finalized. 

The l a s t  portion of t h i s  stage would consist  of a period of opera- 

t ion for shakedown purposes. 

3 .  NOVELTY, UTILI'I'Y AND PATENT S f  TUATION 

This proposal embodies the normal development of a 

mineral deposit from the prospect stage t o  the production stage, 

and has no special or  abnormal features. One special feature 

with regard t o  prokitabi l i ty  i s  tha t  Canadian tax law provides 

three years of tax-free operation af ter : the  s t a r t  of production, 

followed by deduction of all pre-production expenses from p ro f i t s  

before taxes are payable. 

Silver is the principal metal of value t o  be produced. 

For the past  decade, world s i lver  production has lagged behind con- 

sumption by from 10% t o  50%, and no reversal of t h i s  trend i s  fore- 

seeable. Production of lead and antimony would be i n  amounts 

which wo,uld have pract ical ly no impact on world production and 

con sumption. 
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A s  all phases of mining and processing are standard and 

~ornmonplace, no patent si tuations,  favorable or  adverse, are  

anticipated. 

4. OUTSIDE XNOW-HOW 

Consultants would be r e t a  during Stages 2 and 3 

of t h i s  proposal. Phases of the program where such services would 

apply include mine plant and mining practice, m i x 1  design, camp 

f a c i l i t i e s  design, and cost estimates. P i lo t  scale metallurgical 

t e s t  work would be performed eikher by equipment manufacturers or  

private research organizations. I n  addition t o  preparation of de- 

tailed plans and cost estimates, consultant service would be ex- 

tended t o  include inspection and cer t i f ica t ion  of ins ta l la t ions  

b u i l t  under contract. 

Contractors would be employed for driving of under- 

ground openings i n  Stage 1, and possibly for some underground work 

during Stage 2. Contractors would be used on a l l  construction. 

5 .  SPECIAL REQUIREMENTS FOR PROJECT 

No special equipment o r  f a c i l i t i e s  w i l l  be required 

during Stage 1. Any such items necessary during Stages 2 and 3 

would be fu l ly  usable during regular operations. 
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6 .  SAFETY AND TOXICOLOGY 

Any such problems would be routine rather than 

special. 

7. LIKELIHOOD OF SUCCESS 

Very good, No technical problems for which adequate 

precedent and practice are not well known are anticipated. ;kzket- 

ing  w i l l  resolve i t s e l f  t o  a problem of securing the most pxofit- 

able out let .  'Ilhe one ingredient lacking for asswccixs of succass 

is  developed reserves, and the chances of success i n  developing 

such reserves i n  Stages 1 and 2 appear t o  be 90 per cent plus. 

ECONOMIC APPRAISAL 

1. OPERAT3CCabT3U ASPECTS 

a, Raw Mzterial Availability and Costs 

Geological investigations indicate the potential  of 

the Peso property t o  be i n  the range of 1.0 MM tons of economically 

minable crude ore. The development program covered by t h i s  proposal 

i s  expected t o  

1. Increase the confidence level of the above estimate. 
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2. Definitely es tab l i sh  the  ava i l ab i l i ty  of 

70,000 tons of ore i n  Stage 1, and of 350,000 tons of ore by 

the end of Stage 3.  

Mining cos t  of the  ore i s  expected t o  be i n  

the range of $19 t o  $21 per ton, o r  about $130 per ton of con- 

centrate  produced. 

b. Processing Costs 

The crude ore w i l l  be concentrated by se lec t ive  

f ro th  f lo ta t ion .  Total T sing and processing cos ts  expressed a s  

dol la rs  per ton of crude ore mined, are  estimated t o  be $28/ton a t  

the proposed production r a t e  of 70,000 tpy of crude ore. 

c.  Probable Plant  Capacity 

Production capacity i s  projected at 70,000 tons of 

crude ore per year, processed t o  produce 11,250 tons of concentrate 

per year. Minimum economic production r a t e  i s  estimated t o  be 35,000 

tons of crude ore per year t o  produce 5,625 tons of concentrates. 

Production r a t e s  t h i s  operation, which are  

based on a raw material source having f i n i t e  l i m i t s ,  a r e  usually 

controlled more by s i ze  of ore  body than by market s i ze ,  and a re  

ta i lored  t o  give maximum return on the  cap i t a l  investment required. 

d. Plant  Investment and Workinq Capital 

Estimated cap i t a l  requirements fo r  operation a t  the  



proposed 70,000 tpy of crude ore r a t e  have been estimated by MDD 

Ad by Wright Engineers Ltd . of Vancouver, B . C . , a s  shown i n  the 

MDD Estimate Wriqht Estimate 

Development $ 750,000 $ 7 5 0 , 0 0 0 ~  
Fixed Capital 

Mine plant  250,000 338,000 
Mill 900,000 803,000 

Working cap i t a l  600,000 600,000 
Total investment 3,225,000 3,364,000 

Not Estimated by Wright Engineers 

e. Versa t i l i t y  of Plant  

The beneficiat ion p lan t  required for  t h i s  operation 

could be usad fo:: *he concentrating of other types of ores,  s ince 

standard equipment for t h i s  type of processing would be used through- 

out. However, the  various un i t s  would be sized for  t h i s  pa r t i cu la r  

ore, and t h e i r  s i z e  and sequence of use i n  the m i l l  would not 

necessari ly be optimum for  other types of ore. 

A l l  equipment would have a resa le  value. This might 

be only nominal due t o  the  ra ther  remote locat ion of the plant: 

E.  Compatibility with Existing Operations 
and Product Lines 

This.operation w i l l  be compatible with ex is t ing  

operations of the  Inorganic Chemicals Division t o  the  extent  t h a t  

it consis ts  of the mining and processing of mineral raw materials.  

~t w i l l  represent a departure from current  divis ional  

a c t i v i t i e s  i n  that the  productwi l l  be a high value s i l v e r ,  lead 



wtimony concentrate sold under long term contract  t o  domestic and 

goreign custom base ne ta l  smelters. 

2. MRhTT ASPECTS 

a. Uses 

The end product of the  proposed operation i s  a 

concentrzzte containing veal iaas i n  s i lve r ,  lead,  copper, and =tirnony. 

Concentrates o f  "&is type are  readi ly  saleable t o  e i the r  domestic 

or foreign smelters. Contacts with American Snelting and Refining 

Company and Xnteraational Smelting and Refining Company have QS- 

tablished t h a t  those two companies would enter i n t o  c c ~ ~ a c t s  fo r  

the e n t i r e  projected output from t h i s  operation. 

b . Con smption 

Concentrates of the  type which would be prockced 

are t reated by smelters and re f ine r i e s  t o  produce metals. The 

projected quanti ty of concentrates, 11,250 tpy, and the  contained 

quant i t ies  of metals, would have l i t t l e ,  i f  any, e f f e c t  on overal l  

markets. The major values a re  i n  s i lve r ,  and as world consumption 

of s i l v e r  has consistently been greater  than production by from 

20 MM t o  150 K!' t roy  ounces annually for  the  pas t  decade, the 

anticipsked production of some 2.5 MM t roy  ounces annuall;.. would a t  

most only narrow t h i s  d e f i c i t  s l igh t ly .  Antimony production, 

projected a t  2,450 tpy, would amount t o  some 4.1% of present world 

production of about 60,000 tpy. A s  concentrates are principal ly  
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valuable for  s i l v e r ,  which i s  i n  demand, no d i f f i c u l t y  would be 

encountered due t o  antimony e i the r  i n  disposal of the  product o r  

i n  securing payment for  antimony. In  f ac t ,  correspondence between 

Peso Si lver  Mines and a Japanese firm, C. I toh and Coqpany, shows 

a strong demand i n  the  Japanese market for  antimony. Lead pro- 

duction a t  4,400 tpy and copper production a t  600 tpy are too small 

t o  have any e f f e c t  on markets, 

c. Probable Sales Price 

Smelter schedules and correspondence with the  

American Smelting and Refining Company indicate  a nctsslnelter re- 

turn,  a f t e r  f re ight  and treatment charges, of $295.66/ton for  con- 

centrates  delivered t o  the smelter a t  Selby, California,  and $278.55/ton 

for  concentrates delivered t o  the  smelter a t  E l  Paso, Texas. Similarly, 

ne t  smelter re turn a f t e r  f r e igh t  and treatment charges a t  the  

Tooele, Utah smelter of International  Smelting and Refining Company 

would be $302.55/ton. Montonore, Inc., U. S. Agents for  N. V. B i l l i ton  

of Holland, have been contacted by E. W. Hanson and R. E. Bennett of 

the  New York of f ice ,  and have commented t h a t  there  would be no 

problem i n  disposing of the  e n t i r e  proposed production i n  European 

markets a t  a higher sa les  pr ice  than indicated above. It is 

therefore reasonable t o  assume t h a t  the  above f igures  represent a 

minimum probable sa les  pr ice .  
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3,  PROFIT POSSIBILITIES 

According t o  the contract  between FMC and Peso 

Si lver  Mines Ltd., "80 per cent of n e t  proceeds from operation 

of the property sha l l  be paid t o  FMC u n t i l  they have been repaid 

a l l  debentures and i n t e r e s t  thereonoo. Net proceeds are defined 

a s  gross rece ip ts  l e s s  operating expenses. 

On t h i s  bas is ,  payout on t o t a l  money invested by 

FMC for cap i t a l  items, mine development, and working cap i t a l  would 

be paid back with 6% i n t e r e s t  i n  2.7 years. Payout t i m e  without 

i n t e r e s t  i s  2.4 years. P r o f i t a b i l i t y  data  and payout calculations 

a re  given i n  the  attached table.  



PESO SILVZR MINES LTD. PAYOUT CALCULATION 

!'I 9n,l;'3' t 3ST 
hllning @ $ 2 O / t o n  
E l i l l r i n g  O $ 4 . 2 0 / t o n  
Sales & A d m i n i s .  

CI ' 2 .  LEVEL COST 

I?:'; " 'ATING P R O F I T  

b::l'RECIATION 
PI:EPRODUCTION COSTS 

BBFOZE TAX P R O F I T  
DEPLETION ALLOWANCE 
T--GRf3LE P R O F I T  
r 1 7 - r  
.LL;., @ 50% 

iCJ! OPERATING PROFIT 
C.%% FLOW 

PRODUCTION YEAR 
2 3 4 5 

1 , 4 2 6 , 0 0 0  1,426,000 1,426,000 Nil 502,000 

Repay t o  FMC @ 80% N e t  P ro f i t  1,140,000 1,140,000 757,000 

f,CIIEDULE OF REPAYMENT YEAR 
on $ 2 , 7 2 5 , 0 0 0  Investment 1 2 3 Total 

INTEREST @ 6% 164 105 43 312 
DEBT RETIREMENT 976 1035 . 714 2 7 2 5  

TOTAL 1140 1140 757 3037 
PAY OUT 

On C a p i t a l  & I n t e r e s t  2 . 7  Yrs. 
On C a p i t a l  O n l y  2.4 " 

f ica. iurn on I n v e s t m e n t ,  Payout Period - 2 9 %  
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If PMC d e c i d e s  on en a c t i v e  i n v s r t i g a t f o n  o f  t h e  Peeo 
s i l v e r  p r o p e r t y ,  I would r e c a m e n d  t h e  fo l l owing :  

1. That  t h e  proposed 650 f o o t  c r o a s c u t  t o  i n t e r c e p t  t h e  
"B" o r e  shoo t  o f  t h e  Rex v e i n  b e  under taken  as t h e  

firsti s t e p .  

2. I n v e s t i g a t i o n  by geo h y s i c e l  o r  geochemical  p r o r p e c t i n g  E be con t inued  t o  a e t e  L i rh  new t a r g e t s .  

3.  Surface  dozer  e x p l o r a t i o n  c o n t i n u e  t o  e r t e b l i r h  the 
oafaddty of  t h e  an l ies i n d i c a t e d  by t h e  geophys i ca l  
end geochemical  surveys. 

I ~ j ~ u l d  recommend t h a t  S t ep  1 be  c o r r i o d  o u t  i n  t h e  fo l1owing 
mcnner. I h o t  roads, p o r t a l  ~ i t e ,  and p o r t a l  be  c o n s t r u c t e d  
w i & R  ::he work f o r c e  p r a r e n t l y  a c t i v e  on t h e  p r o p e r t y .  mt 
t h o  shop and c m p r e s e o r  house b s  c o n s t m c t  d aft the p o r t a l .  
Xhat  a i r  l i n e ,  v m t i l r t l o n  Line,  and o t h e r  HO ~ 3 1 - e  
matar lmb~ be  taken  troa No. 1 d r i f t  and e t o s a d  e t  &I,: 
p o z t a l  e i t e .  Mine tL:nberu be  purchnasd and e t o r e d  a t  t h e  
~ i t e .  P r e f e r a b l y  t imber  t h a t  has  had t h e  t o  d r  . Then 
t h e  o  e r a t i o n  would be c l o s e d  down u n t i l  abou t  t e f i r s t  t r, 
of  Pa xxmry. M r .  Wayland Reed f a e 1 8 . i t  would b e  a d v ~ n t & & e o u 8  
t o  pay t h e  mechanic, A 1  Trig and t h e  cook, P e t t y  NcQ;shn 
n m a l l  r e t a i n e r  fee t o  a s s u r e  t h e i r  r e t u r n  i n  t h e  s p r i n g .  
E s t b r ~ ~ ~ t e d  t i m e  w i t h  t h e  p r e s e n t  crew t o  -cr=m l e te  t h e  above 
w u l d  be 36 working day8 o r  approx imate ly  1 ! monthe. 
Esti.maeed c o s t s  f o r  t h i s  p r o j e c t  a r e  t c a h l r t s d  on rhe ' 

fo l l owing  page: 
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A. J. Holyden POCATOUO, IDAHO 
9.0. .ra m 

CZZW~ PESO SILVER - EXPLOPAT ION 

~er/!4ontb Board 

Yine Superintendent $800.00 $180.00 
E 3 t .  Wecd. 

Cook 500.00 180 -00 

Surveyor 420,OO 180 -00 

Labor to  prepare Portal Sire 

P e r / ~ o n t h  1$ Months - 
$980 .OO $1470 

Portal  Power Phent $100.00 $158.00 

Power ~ l a n t / ~ o n t h  $lOO.OO $150.00 

3 four wheel vehicles @ $125.00 375 .00 560.00 

Water Supply 130.00 225.00 

Road Maintenance 27 miles @ 2 miles/hr = 27 bra. x 12.00 324.00/per tr i  
Two t r i p s  $648.00 p e r  month 

Fuel O i l  @ 44 cents $1,000.00 

2 B plants @ 7 g a l .  = 14 dal.  
14 x 30 x 44 = ILS5.00 

SO Dkoveo@ 5 gal  r 50 gel. 
5'3 x 30 x.44  s 660.00 
3a:zr road - 81 hre. Portal  & mind 88. 
:jo h78. @ $8.50 
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@ r PESO SILVER EXPLORATION 

Capi ta l  

Light p lan t  

Repair o r  r ep lace  jeep 

Timber 

Retain  - Engineer Weyland Dec. 6 Jan. 

Retain - Cook na t ty  and Mech Tr ig  
Dec. & Jan.  

OAT" October 3 ,  lYb3 

Totel p o r t a l  s i t e  preparat ion 

Tota l  c o s t  of p o r t a l  prepara t ion  and minimum c o s t  t o  
r e t a i n  necessary personal  f o r  t h e  b e s t  i n t e r e s t  of FMC 
u n t i l  c o n t r a c t o r  take over is  est imated a t  $20,475.00. 
This does not  take i n  t o  cons idera t ion  cont ingencies  d i s -  
cussed l a t e r  due t o  the  cold  weather opera t ion ,  

Cost amortized aga ins t  the proposed 650 foot c rosscu t  f o r  
p o r t a l  prepara t ion  i s  $31.50 p e r  foot .  con t rac t  may be 
obtained t o  d r i v e  a  c rosscu t  f o r  $70 per foot .  I h i s ,  
however, I f e e l  i s  a  very o p t i m i s t i c  f igure .  Zhie f ig- , ;a  
w a s  t h e  lowest b id  obtained by Peso i n  t h e i r  e f f o r t s  t o  
c o n t r a c t  a  c rosscu t  on t h e  No. 1 vein.  It d i d  not  in-  
c lude  timber and was negot ia ted  down from t h e  o r i g i n a l  b id  
of $120 per foo t  by the  way of Peso o f f e r i n g  concessions.  
Z h i s  bid was presented by a M ~ i t e h o r s e  Yukon T e r r i t o r y  
con t rac to r  who would have much l e s s  c o a t  involved i n  
mobil izat ion.  l h i s  bid W 8 6  t o  take a f f e c t  a f t e r  Peso had 
i n s t a l l e d  the  p o r t a l  s e t .  Estimated c o s t  of d r i v i n g  cross-  
c u t  t o  the  Rex vein  should be f igured  a t  a  minimum of $100 
p e r  foo t  or  a t o t a l  c o s t  of approximately $60,000. 
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PESO SILVER EXPLORATION 

Some con t ingenc ie s  t o  be canc ide r sd  &PIP) a w i n t e r  c p e r e t i o n  f t h a t  can n o t  be eva lua t ed  wi th  t h e  c o e t  f iyrs are: 

The Government makes t h e  company 100% r e s p o n s i b l e  
f o r  a l l  wrknaen'e conapmeetion i f  t h e  m m  are be ing  
worked below -40 degree  t 

The a i r l i n e 8  a top  f l y i n g  a t  -40 b & a w  w e t h e r .  I f  
some mochenicel f a i l u r e  s a u s e ~  e rhutdown i n  t h i s  
w e t h e r  t h e r e  is no o t h e r  supply l i n e .  T h i r  warather 
can s t a y  below e minus 40 d a g e a a  i n  t h e  Hayo a r e a  f o r  
a s  muck as twu consecu t ive  week$. 

Metal and rubber  becornea ve ry  b r i t t l e  bellow minuo 40 
dsgrse~. 

Men became ve ry  a c c i d e n t  p r a m  and i n e f f i c i e n t  i n  t h i s  
s eve re  co ld .  

i s  t r u e  t h a t  once t h e  under ground workings a r e  developed 
t h e  d a i l y  r o u t i n e  i s  n o t  hempersd by t h i ~  severe c o l d  as 
would a o m l l y  be on tho  cur fose .  Howaver, i n  t h i e  p a r t i c u l a r  
i n r t a n c e  e R s . p o r t a l  would ba acze tw and one-half  miles from 
t h e  camp. T renepor t e t i on  and o t h e r  i t m a  would c e r t a i n l y  be 
e f f e c t e d  by these wether  cond i t i ons .  

Sms s t h e r  i t ems  t o  be cons idered :  If  free board o r  b e t t e r  
t han  t h e  union wages being  peyed a t  Keno H i l l  Mine i s  n o t  
conaldcred a l a r g e  labor turnovcz cab bo eqectcd and/or  
union txoaobbea. The c any m a t  pay t r a n w o ~ t a t f o n  charges 
from p l a c e  of  h i r i n g ,  at pay both  d i r e c t i o n 8  if t h e  adread 
c o n t r a c t  t ime is completed. Labor eource  is a t  Edmonton o r  
Vancouver st  spproxdnagtely 190.00 round t r i p .  T ~ r r i t o r i a l  
minimum wage f o r  miners is  ! 2.15 en hour. E x t b a t s d  c o s t  t o  
board a men a t  t h e  Peeo c e q  i s  $6.00 a day. A l a b a r  c o n t r a c t  
s igned  by Peso and mining psneonnol f o r  the n 
c r o 8 s c u t  was $17 / f so t  with t h e  raainimm of $2.15 an hour 
and 3% by 5 f o o t  c roeecu te  $10.00 e f o o t .  Pem w i l l  have 
t o  main ta in  approximately  27 miles of  road  t h i s  winter re 
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Additonel labor  c o s t s  would include Workman' r corn ensg t i o n  
which m o u n t s  t o  $4.70 on each $500 s a l a r y  and r & holiday 
pay. This 4% must be paid t h e  employee on terminat ion 
o r  he i a  e n t i t l e d  t o  two weeks paid vacat ion per yebr. 
F i f t y  per cent  of unemployment t ax  i s  paid by employer. 
Tren;porCation must be furniohed from poin t  of employment 
t o  the  p r o j e c t  and i f  t h e  agreed c o n t r a c t  t h e  is 
ccmpleted h i s  r e t u r n  c o s t  muat be coverod. 

,' 

I t  i s  2,000 miles  from Msyo, Yukon T e r r i t o r y  to  Vancouver 
B r i t i s h  Columbia. The f r e i g h t  from Vancouver t o  Mayo 
i s  62 cen t s  a pound. Heavy l a r g e  shipments a r e  t ranspor ted  
f o r  approximately $>.00 a fon. Gas r e t a i l s  a t  Meyo f o r  
88 c e n t s  r egu la r  and e t h e l  7 2  c e n t s  an im e r i a l  a l l o n .  P Parce l  Post takes  approximately threes wears. A l  f i r s t  
e l a s s  mail i s  shipped a i r m a i l  under 8 ounces. 

P 
Sane names end addresses  f o r  the  record: 

1. X r .  Taylor - Secretary of T e r r i t o r i a l  
Gsvemaent Lebor Relacions a t  Whitehorse 
Yukon Ter r i to ry .  

2,  The Alberta Northwest l e r r i t o r i e s  Chamber of 
Mines Emplo e n t  Service - M r .  B i l l  Jmes  
Edmonton A 1  i? e r t a .  

A p p a r e n t l y ,  Mr. James he8 been t h e  heed of  t h i s  ordenize t ion  
br many years  and i s  well  known throughout t h e  Northwest. 

3 .  M r .  lom,y E l l i o t  con t rac t  supp l i e r  end expedi tor  
i n  Vancouver. Such a person has been recommended 
a s  well  wsrhh t he  c o s t .  

4 .  Joneo Tent end Awning, Vancouver, B.C. 





F M C  GORPORliTION 
INORGANIC CHEMICALS DIVISION 

TECHNICAL DEPARTMENT 

FMC has entered into an  agreement  with P e s o  Silver 

Mines, Ltd. to  carry out the continued exploration and development 

of mining claims located in the Mayo District ,  Yukon Terr i tory ,  

Canada. The technical investigation indicates that a bulk lead- 

s l lver  concentrate of the following analysis will be produced: 

Content Pe rcen t  
5.3% 

Production of the bulk flotation concentrate wil l  amount 

to approximately 1 1,000 shor t  tons p e r  year. 



Prof i tabi l i ty :  F M C  - P e s o  S i l ve r  Jo in t  Venture  .- ' 

1965 1966 1967 1968 1 9 6 4  
7 

3 4 Opera t ing  Year  1 2 
- 
3 

Net S a l e s  $3, 156,000 $3, 156, 000 $3, 156, 000 $3, 156, 000 $3,  156, OOl 

Opera t ing  Cos t  1 , 935 ,000  1 ,935 ,000  1 ,935 ,000  1 , 9 3 5 , 0 0 0  1,  9 3 5 ,  oo(  

Operat ing P r o f i t  

P r e -  Produc t ion  Expense  
Deprec ia t ion  

Net Opera t ing  P r o f i t  
Deplet ion Allowance 
Taxab le  P r o f i t  
TBX 

Net P r o f i t  
Cash Flow 

1 ,221 ,000  1 , 2 2 1 , 0 0 0  1 ,221 ,000  Nil 
- - - - - - - - 
- - - - - - - - 

None None None None 

1 , 2 2 1 ,  OOC 

359,  OOC 
862, OOC 

Nil 
- * 
- - 

None 

- Accounting B a s i s  - 

Deprec ia t ion  300,000 300 ,000  300 ,000  300, 000 300, O O C  

Amor t .  of Devel. Expense  158,000 158,000 158,000 158.000 158, O O C  

To ta l  458', 000 458, 000 458,000 458 ,000  458,  O O C  

Net Opera t ing  P r o f i t  763,000 763,000 , 763,000 763,000 763,,00C 

Tax:  
Add: Book Deduction f o r  

Dep r .  & Amor t .  - - - - - - 458 ,000  458,  OOC 
Less: Tax Deduction f o r  

Devel .  & Depr .  ' - - - - - - 1 , 2 2 1 , 0 0 0  1 , 2 2 1 ,  OOC 
Taxab le  P r o f i t  - - - - - - None None 
T a x  - - - - - .. None None 

Net P r o f i t  763,000 763,000 763,000 763, 000 763,  OOC 
Cash Flow $1,221,000 $1,221,000 $1 ,221 ,000  $1 ,221 ,000  51,221,OGC 



SILVER P I C W E  

Free world s i l v e r  consumption i n  1962 reached a new high of  
365.9MM ounces, while  product ion  dropped t o  199MM ounces, a 
d e f i c i t  of  166.9MM punces. World consumption and product ion 
Eigures f o r  1958 t o  1962 a r e  shown i n  Table 4. 

The inc reas ing  gap between supply and demand h a s  been met f o r  t h e  
p a s t  decade l a r g e l y  by s a l e s  of f r e e  U.S. t r e a s u r y  s i l v e r  which was 
e s s e n t i a l l y  deple ted  i n  1961 when s i l v e r  was placed on a f r e e  t r a d i n g  
b a s i s .  P r i c e s  have conti'nued t o  climb from 91C: per ounce t o  i t s  
p r e s e n t  quo ta t ion  o f  $1.28 pe r  ounce. 

About two-thirds of  t h e  wor ld ' s  new s i l v e r  (about 130MM ounces pe r  
y e a r ) ,  comes as a by-product of  l e a d ,  z inc  and copper mining. 
These sources  cannot s u b s t a n t i a l l y  inc rease  product ion because of  
depressed demand f o r  t h e  metals .  The balance of product ion (about 
70MM ounces pe r  year)  comes from mines y i e l d i n g  s i l v e r  a s  -:?~e 
major product .  

Assuming t h e  most o p t i m i s t i c  i n c r e a s e s  i n  product ion from e x i s t i n g  
primary producers ,  t h e  world d e f i c i t  w i l l  cont inue t o  run  over 
100MBI ounces p e r  year .  Primary producers would have t o  inc rease  
from 70 t o  167MiX ounces pe r  year  o r  240% t o  keep up wi th  c u r r e n t  
demand. 

Indus t ry  sources b e l i e v e  t h a t  known s i l v e r  p rospec t s  must ?- developed 
i n t o  mines and t h a t  major new s i l v e r  producing d i s t r i c t s  wast be 
expanded. I n  North America, t h e  Mayo D i s t r i c t  of t h e  Xukon o f f e r s  
cons iderable  p o t e n t i a l .  I t  i s  i n  t h e  v i c i n i t y  of United Keno Mines, 
Canada's l a r g e s t  and t h e  wor ld ' s  four th  Largest  producer (7MM ounces 
annual ly)  . 
I n  Ncvember 1961, when t h e  P res iden t  suspended t r e a s u r y  s a l e s  of  
s i l v e r  and i n  e f f e c t  c rea ted  a f r e e  market, it was a l s o  recommended 
t o  Congress t h a t  t h e  S i l v e r  Purchase Acts o f  1934 and 1946 be 
repealed.  The new s i l v e r  b i l l ,  passed i n  May 1963, removes t h e  
s i l v e r  backing f o r  $1 and $2 demonination b i l l s ,  r e p e a l s  t h e  50% 
t r a n s f e r  tax on p r o f i t s  made i n  t r a d i n g  s i l v e r  and r e p e a l s  t h e  S i l v e r  
Purchase Acts. 

The domestic use p a t t e r n  f o r  s i l v e r  h a s  been est imated by t r a d e  
sources a s  follows: 

Photochemical 28-32MM ounces 
S i l v e r  So lde r s ,  Brazing Alloys -20-24 
E l e c t r i c a l  Contacts  19 

5 B a t t e r i e s  

Other uses  f o r  s i l v e r  o r  s i l v e r  compounds inc lude  decora t ive  
f i n i s h e s ,  e l e c t r i c a l  conductors,  engine bea r ings ,  chemical c a t a l y s t s ,  
germicides,  amalgams, e t c .  

FMC COiRPORATION - S53T. 20/63 5 ,  W -  UANSAN 



TPBLE 4 

World Silver Consumption & Production 
(Excluding Communist-Dominated Areas) 

(millions of ounces) 

U.S. 
Canada 
Mexico 
U.K. 
France 
Western Germany 
India 
Japan 
Other Countries 

Total 

U.S. 
Canada - 
France 
Italy 
Japan 
Other Countries 

Total Coinage 

Total consumption 

PRODUCTION 

Mexico 
U . S .  
Canada 
Peru 
Bolivia 
Other South & Central Amer. 

countries 

Total Western Hemisphere 

Outside the Western Hem. 

World Production 

Deficit: 



Q C V  \ . 9 5 : ! . !  . $. z P .  - . - -- . -,- . - 

FMC PESO 

1.2C 42.0 4.7 0.9 0.4-4 - - 
3.  onw 3 3 3.1 2.0 14.4 2.9 

lead assays a r e  nissing. 



- 2 -  

FMC 

Section Width - 
905t50 5.5FW 

Width - 
3.4 

2.8 

1.2 

_5.2 

12.6 

2.8 

1.3 

4.7 

1.7 

2x3, 
13.8 



REX VEIN (ORE SHOOT - 250 ' LONG) 

ASSAY VALUES 

Section Thick Au Oz. Ag O z .  - Pb% Sb"/o - Cu% - Zn% 

Tr. 

A v e  . 9 04 
Section 

Tr. 



Sec t ion  
b 

906 

A 10% mining d i l u t i o n  f a c t o r  w a s  used t o  c a l c u l a t e  heads.  

Weight recovery = 16% 

16% i s  su lph ides  

90% recovery m e t a l l u r g i c a l  

R a t i o  of concen t ra t ion  - 6.25 

Also h a s  10% S i 0 2  + s i d e r i t e  

% i n  % d i s t .  YSb YXu YSb Y Z e  O&n S O z  A g o 2  
Heads of SuL. - - - - - -- 

Seads 16.05 100.0 ? , " O  0.95 3.90 0.52 0.81 2 .88  40.9t 

SiO2 and s i d e r i t e  i n  concen t ra t e  gangue. 



September 20th. 1963. 

PESO SILVER 

P? annild E::cnnd 1 tures f o r  1963 & 1964 

$75,3C0 w:P1 be s ~ s n t  i n  1963 and $25,000 w i l l  be s p m t  i n  t h  

m m t h  o f  danuary 1964. Rate of spending to start i s  $25,600 pea 

mcwth f o r  GL* ,.&- f i r s t  stage. On the f i r s t  o f  January 1954 another 

. underground crew can be added to d r i f t  two ways on the ve in  w i t h  

t o t a l  monthly cost  of $45,000. This r a t e  o f  spending w i  1 1  be 

CC;S; J r,CICd .2CrT eC,* i .-.. eafy, Haoch, Apr i  1 and May of 1364 st a cost of 

$;CC,CCL, 2; x x k  w i l l  e n t a i l  underground tunneling and sarspiing. 

2reL " >G. , 35fb; ;  L I ~ 3 0 i 3 d  d r i l l i n g .  This w i l l  requ l rc  an added expenditure 

o f  $25,030 per  month o r  a t o t a l  o f  $70,000 per month f o r  the months 

.-I.. c,T-' ;-, . , , b.,:;.;~sb; and September. At tha t  t i m e  1 '; 25 c.;in:sz-?:&;ed 

Total o f  h t i c 2 p a t e d  Expenses 

October , November, December 1963 

Advance i n  a d i t  1150' 

Janrnasy 1964 - 
R e x a d i t d r i f t i n g c t e w ( 2 s h i f t s )  $25,000 
Addi t iona l  underground crew 

(2 s h i f t s )  20,000 
Advance I n .ad i t 600' 45,000 



PESO SILVER - Paqe 2 

Feb., March, A p r i l  & May 8964 

Rex a d i t  d r i f t i n g  crew (2 s h i f t s )  
Addi t ional  underground crew 

(2shi f  ts )  
Advance i n  a d i t  2400' 

June, July,  Auqust and September 1964 

Rex a d i t  d r i f t i n g  crew (2 s h i f t s )  
Addi t ional  underground crew 

(2 s h i f t s )  
Surface exp lora t ion 
Advance i n  adi t 2400' 

October, November and December 1964 

Rex a d i t  d r i f t i n g  crew (2 sh i f t s )  
Addi t ional  underground crew 

(2 s h i f t s )  
No. 1 ve in  system d r i f t i n g  crew 

(2 s h i f t s )  

Meta l lu rg ica l  Process Development 

Tota l  
Advance o f  9250 f e e t  

By the end o f  1964 we should be bf ocki ng out  ore  which i s 

p a r t  o f  development. On the Rex ve in  development should s t a r t  on 

the 1s t  o f  June. 

Each crew is expected t o  advance 5 ft. per s h i f t  and 2 s h i f t s  

per day i s  the w s t  e f f i c i e n t  means o f  tunneling. At  10 f e e t  per day 

per crew we should expect about 300 f e e t  o f  d r i f t  per month. (Some 

adjustment may have t o  be made f o r  a year end vacation). 



PESO SILVER - Page 3 

Feet o f  d r i f t i n g  i n  1963 1150 
Feet o f  d r i f t i n g  i n  1964 6400 
F e e t o f  r a i s i n g & X - c u t t i n g  i n  1964 1700 

D r i f t i n g  on Rex Vein 5500 
Raising & X-cutting on Rex Vein 1700 
D r i f t i n g o n N o . 1 - 6 v e i n s y s t e m  900 

9250 

O f  th is  9250 f e e t ,  5500 would be as d r i f t i n g  along the 

Rex vern w ! ~ i c R  would be blocking out  ore. The esii~ated ore 

reserve which coald be anticipated would be 370,000 tsns on the 

Rex V P E R  $ 1 2 ~  Z J ~ ! ; T ~ . ~ T  reserves from the 1-6 vein system. 



FMC CORPORATlON 

PESO SILVER 

ORE GUESSTIMATES 

S i d e r i t e  

Ga 1 e n a  

Q u a r t z  

S p h a l e r i t e  

September 20 t h  , 1963, 

S p e c i f i c  G r a v i t y  D e t e r m i n a t i o n s  

Est. % 

8.95 

2.48 

Argi  1 l i te 3.0 10.00 

100.05 

A v e r a g e  3.6 S, G. 
8.9 cu, f t . / t o n  

Rex Vein System 

250 foot o u t c r o p  l e n g t h  

100 f t .  v e r t i c a l  = 1 1 1 '  s l o p e  d i s t .  @ 65O 

4.7 x 1 1 1  x 250 = 130,000 cu. S t ,  / 100' d e p t h  

5.2 x.100 x 250 = 130,000 cu. ft,  / 100"dephh 

I>J,000 = 14,600 tons/lOO1 of depth 
8-9 

Depth 

100' - 14,600 t o n s  
200' - 29,200 t o n s  
300' - 43,800 t o n s  
400' - 58,400 t o n s  
500' - 73,000 t o n s  
600' - 87,600 t o n s  
1000~ -146,000 t o n s  

200 Tc.?/day P l a n t  
Yrs. Bperatian 



ORE GUESSTIMATES - Paqe 2 

1000' in ore along Rex vein 

100' depth - 58400 tons 

200' depth - 116,800 tons 

300' depth - 175,200 tons 

400' depth - 233,000 tons 

Yrs. Operation 

0.8 

500' depth - 292,000 tons 4.2 

600' depth - 584,000 tons 8.3' 

Rex Vein top outcrop Elev. 3. 3800 feet 
Haggart Creek Elev. - 2400 feet 

Average depth on Rex vein is 'estimated at 1000' from an Adi t on 

Haggart Creek. The Rex vein is known to be mineralized for an 

outcrop length of 6,000 feet. 

At the United Keno the Hector-Calumet vein system with a vein 

length of 2200 feet and developed to a depth of 1200 gave 1,150,000 

square feet of ore along the vein as compared to 2,880,000 Square 

feet of total vein explored. This would indicate that 40% of the vein 

contains 'ore. Applying this factor to the Rex vein we have,an,ore 

potential of: 

Potential on Rex Vein 

6000 x 1000 = 6,000,000 sq. ft. 
40% 

2,400,000 sq. ft, of ore 
5 feet width of ore 

12,000,000 cu. ft. of ore 
12,000,000 - - 1,350,000 tons of ore 

8.9 

in a length of 6000 ft. or 225 tons of ore for each foot of length. 



ORE GUESSTIMATES - Paqe 3 

A t  70,000 tons/yr. (200 tons/day) thi 5 would be almost 20 

years supply of ore. 

Development of a part of the Rex vein - (1964 schedule) 
in steps of 300 feet  vertical distance . 

Drifting on vein 5500 feet 

Rex Vein costs $225,009 Exploration 

$1.45 p a -  ton of ore 

In our mining costs v.e have an ore development cost arnwnting to 

.$a.C3 ?;: ton cf o?e ~ i n ~ d .  



FIRST STAGE EXPLORATION 

Gctu!:+s ?st to January 31st, 1964 . 

190 days 

',,, ;3  d ; y s  Christmas vacation 

2 ;  <aTfs Portal preparation 

;;,< u ; s 2 F ~ n  of a compressor house 

- 
, .L+m . , , T , -., , T r d  January there wi 1 1  be two crews u;,dergrwnC. 

" - 2 3%;; - ;s  - J men 
advancdshift 

? O n  per day 
I13 days a t  10' = 1150' tunneling 

(a) Mineral cy i caS characteri stics of the ore unde rg round  

. * - .* ,,;, f .Y:. L,12zs on the cont i nu i  ty of the o;i: ' - +,. ,.., . _ .  
. . ;, . -? -:,;: below surface) 

. . 
A ' - . -  , , I  :.L,~, .. .,.,?: geologic information which can LG U S ~  2s a 

. - A,; ;a: ; ; d i n g  more ore. 

- 5  *. " . .,, . L., r.s  tih hat her we want to go on t o  Sta:, . 
- .  . . 



500' o f  drifting a t  330° vert ica l  depth 

300 x 500 x .40 x 5 = 300,000 cu. f r .  of ore 
33,700 tons sf ore 

0.5 yrs.  supply 

$2.97 per ten  of ore (development cost) 



Cut - away sketch of proposed 3500' crssseu 

t o  Rex Vein end initial development. 



. 

Cut - away sketch of continuing 
development of Rex Vein. 





- e l?lln3 
C",~;iq '.) : 
-7-- 

'2) E l j . v o r i e s  t o  61 -: $5.19 pfr n e t  tcil 0," lead paid for. 
[", 5 ~ % o  28 tbc! c * a r ~ n t  pc311sd-cd aa$-m!il. fssigh6, rate, 50-ton 

carload 1 0 % ~ ~  03 lcn,d '3uU.10~ fzxxa 222 Pm0, T ~ x a  to Betr Pork 
2% 14- G C  via W a ,  LI~SX~CILFL ( f w  ref in ing) .  P P ~  c k m p s  in said 
raw ceor;cGyerzt with cielj'ljery of grochct w i l l  be for SeLler'n 
accowL to tho exteat of Et& p % d  far. 



b7e e x p c t  to realize trader o w  cwreeL labor contract at Selby tu.1 
i ~ c r c a o o  ID. s a i d  labor cost of ~pproxixztely 10$ per hour effective 
S W  1, 1963; hence the baoc charse applicable to deliveries on and 
after Auguot 1, s 6 3  w i l l  be increased appraxlm-teky 8093 per ton. 

Charge $25000 per lot for BU lots weighing leas tha 20 dry tona, 
Charge .$ L.50 per net dry ton for grcduct shigped in sacks, 
Cksge $ 2.513 pm. net dry  ton for product shipped in d.rms. 

Under (1) above no BPS S, duty would be charged to you cn tkat por- 
tf on of lead priced on an expox% basis, a d  under ( 2 )  tibove you 
would be free to market ~~0ductiOn elsewhere durZag the period of 
s-aspens ion. 





AMERICAN S M E L T I N G  AND REPIN!NG COMPAN'Y 

ORE D E P A R T M E N T  
"%--- 

123 BROADWAY, N E W  YORK 5 ,  M.Y. 

R. L. J O U R D A N  

V I C E  ? ~ f s b 3 1 N I  

- ,  . -,,.. r. . ,... > r ' \ ?  .,,, ,,-.-. -. '\,, i. ..-..- 2 . 3 .  " .... Y07.r j>rc.:ccted p-z:-:; .~r-. .-  - . .  +.; L,. , - *  .,; '-L vL- A (:,-:,? s I- 1;- ;2., :J- zs fzr 
&" ,-,,; *L.2z h$.:;h 43iytf-z,c..,-; -,; ;;~ri;?.,:r ~ < u - , , ~ y ~ - & ~  m.;. ....- .'--,,- - - 2s 0 1 ~  ~ t i l f . c y  is C O ; ; C C ~ C ~ ~  -20 ' -*v*-:3 J ...- i.i A z i i t i ~ ~ t  

, . 
,,? -. - . u b A L A s  - ..- -, - - tor- di%ians,  ; , ~ ~ l ~ c ~ 2  2~ j ;?-: cL cze c-->, .,".,.I 7 -. b , , , 4 -  T-! ,- ...! ,.,;.L.L .'-?* G.2-r C ~ C ~ Y ~ ; , ~ ' ~ K , ~ ! -  :.2%2d2 EL; 
- .,- ";, & a ~ : ~ s ' ~ i c  smelters ri-6 r-czircz5-es, JLsco-diy-!, c s i 7 ; " i a ,  -- 0% t h i s  ~ ~ ~ ~ ~ ~ T J ~  

.. - 
schcczic aMsc;3e inter dC;-;(;b yix aL;~ ' ~ e  5-&fl..c$ tJ" to rexr-jcv 2% l i @ i n , t  of . i ~ & l - ~ ~ ~ 3  

o;ey,,i;?g conc;itioss ~>:i,:ti~$ zt $y~ Lixae 



iv,-, Everett b7, hnson 

03ce you have idea of the  tracr;gor6x.tion d.tcm.ativea availeble fo r  effect- 
ing Selby and E l  Pzso delivery, we w i l l  be glad to explore the p o s s i b i l i t y  of tak- 
i n g  d b s c h n r ~ e  a t  our Selby plant wharf and r8fozsaardizq f o r  your accomt  ew excess 
ajove the  203-ton monthly rate on t o  El. Pmo, 2fncreb.y ~ ~ I ~ i n i z i n g  crmrU. reforward- 
ing  costs  t o  you. 

You hzve mentioned t h a t  you were also explorimz a means of e l fmhz t ing  antimony 
acd s'ni??ing antimony-free residues i n  lieu of bulk ccncentsrates. We do not foresee 
any difficulty i n  treating such a product at our ScZby plan t  e i t h e r  i n  ~umtities 
equivalent to those projected on th@ basis 04 y o u  present 2 W - t ~ n  per (3;ay Bailbiog 
rate, o r  fo r  a reasonably higher rate. 



Taxes: All taxes or other governmentid charges, national, local or ;r,unicipal, now or hereafter imposed in respect to or meas- 
 red by the product purchased hereunder, or the p i o d u c i i ~ ~ ,  cxtroction, smdfing, refining, a le ,  transportr;tion, - :fa- 
tion, p r w c ~ d s  or value thereof, or  of the metuh derived tberalrorn, other than income tcxcs levied upon tb. 't72, 
shall be for zicount of h e  S E U R  and oha!l lx d c d u a d  from tile purchese price payable h e r e u n k .  

c..,~., ~,.cms: SELLER s,yccs to iricley:;i:iz'y ~d ~ 2 v e  BUYEE hsrmks5 z@:::; any L T . ~  c,?: c ,:,.:1:2~ &ies, liability tnd expense 
(.*'Z'; t C""" ' v~1icitso:ver izcurreii .in rer,:.:;yf to product detiverei hercnnder by rcnmn d V ~ , ~ L . ~ .  . .iL :i*iiwt7 to observe or comply wi:'b 

a!; laws ~ r d  regulations rzleting.:~ tho importction of rsiershmdise into the Unite6 S;n;,*3. 

st.--<.- . . 
-~.,&.AQ:I: This coztract &,~.a14 hiad cad bl;.o he &-iesa & & ~ p : : ~ ~ ~ a  Q2:r 6--- vn-r. A-c: - : r - sn t  

uu~b~uid, &-ad,u:&,,o~&, 1 ~ ~ 1  itgr* 
~ r . u a : i * j c ~ , . s c c c ~ o r s  or a s i p s ,  orsd &dl k t - 8  esronert ranstng ysi& &e it;& 



MINERAL D E V E L O P M E N T  D E P A R T M E N T  
INORGANIC CHEMICALS DIVISION 

FMC CORPORATION 

OFFICE MEMOMNDUM 

POCATELLO, l DAHO 
P. 0. BOX 1720 
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b) ,i,verasa zna lys i r  3f surface outcrops: 

6~::cstd c,:elysis based on 10% mine d i lu t ion :  



Ga 2 ena - PbS 

A t , W t *  % 



FMC CORPORATION 

Derived Sulfide Mineralogy:- 

a) Assume a l l  si lver i n  t e t r a h e d r i  te - 

Therefore - i n  heads @ 40,7 Oz/Agn, Ag i n  t e t r a h e d ,  hB,7 x .915 -- 



r) Assume balance of Pb 2 s  Galeaa 

6) A Z s u m  balance of Zn as Sphnl  er i t e  





FMC CORPORATION 
Pacatel la ,  Idaho 

Peso Silver 

M ; l l i n q  Cast - 350 days/year, 7 daydweek 

Supt. - 1 @ $ l O , O O O .  
Ch. Ghenical - 1 @ $ 8,000. 
Lab. Teths. - 3 @ $ 5,000. 

172 hrs/wk. O $2.50 Foremen - (4) 3 @ 2.5O/hr. 
56 hrs/wk. @ $2.25 *crusherman- (3) 1 @ 2.25 

I I @ $2.00 Helper - (4) 1 F2 .00  
180 :-.:;/:+:k. (s t ra ight )  Operators - 14) 3 @ 2.25 

8 " "  
@ 

172 hrs / to ta I / )  sh i f t s /d  Packers (4) - 3  @ 2.20 
P hrs./w/d @ $2.00 Day Crew - (3) 2 @ 2.00 

Assumcd 52 hrs/wk, Elect. - (4) 1 @ 2.50 
I I I I 18 hech. .. _ . 1 @ 2.50 

'I& u Helpers - 2 @ 2.25 

, Total .. 
Total Labour .. 
Pac, @ 15% .. 
Total P/R 



FMC CORPORATION 

Supp 1 i es: 

C r .  Media l#/T Crude @ 1 6 ~  
Cr. Parts O.1# @ 21C . - 
Screens & Bags @ k f T  
Repl. Steel 0.1# @ 1 6 ~  
" Elect. @ 2e/T . 

Lub. @I 5t/T 
M i  sc. Parts @ 3% o f  Equip. 
Reagents @ 1 0 ~ / T  . 

Tota l  .. 
Power: 
7 

Cr. Plant 150 HP x .75 x . x 2800 
: 252,000 KWH @ 1 .5C 

Hi11 - 330 x . 7 5 x  0.8 x 8400 
1,660,ooo WH @ i .5e 

. . 
Tota l  .. 

, . 
KW 
9/63 ,.. . _  .- . ,-- 

SIT 
$/Yr. Crude Prod. - 

$ 11,200. 
. 1,470. 

2,800. 
1 , 120. 
1,400. 
3 ,  500. 
6,240. 

Unallocated; ' 

O f f  i ce 1,200. 
Pickup Truck . 2,500. 
Tool s 4,000. 
Bui ld ings and Grounds 2,000. 
Heating 4,000. 
F i r e  and F i r s t  Aid 1,200. 
Lab. Supp 1 i es 4,800. 

Tota l  .. 19.700 0.28 1.75 

Total  Supplies .. 83,110 1.19 7.38 

Total  M i l l i n g  Cost 
, Plus 15% Conting. t 100s 

D i rec t  Cost 
Taxes, Ins. @ 2% o f  $900,000. 
Depreciation.@ 14.5%. 

Tota l  cost  .. 
Less Oepreciation .. 
~ e i n c i .  o f  cost  w/o depreciat ion . 



FMC CORPORATION 
Pocatella, Idaho 

PESO SiLVER - SMELTER RETURN CALCULATIONS 
Assay, !.%: 

Conc. - ! ! k s e . k h  
39.2 5.3 21.8 4 4.5 

V.ii:.-/ton by AS b R Sched, (Selby, El Peso) 

Deductions: 

A t  Selby - 
Smal t i n g  Chg. 
Lead Ref. ci. Handlhg Chg. - 714 x $0.01125 
Lead delivery Chow 714 x $17.50 

2000 

Sms 1 ti ng Chg . 
Lead Ref. 6 Hand I l ng Chg. 
Lead delivery Chg. 

shipped to Selby - $378.73 - ($30.07 i $53.00) I 

1 8  $ 26.66 '' El Peso - $378.73 ($33.18 + $67.00) $ 278.55 



V~lue/Ton bv International Schedule: 

Payments : 

Total .. 
S s d u c r i  ons: 

Treatment 

F r ~ i  qht: 

To Toode, Utah, estimated .. 
Total . . 
Net Value, H i n i  .. 



FMC CORPORAT l ON 

PESO SILVER MINES LTD. - CONCENTRATOR HATERIALS LlST - 200 T/Day Crude - 350 D/Yr .  3 sh-D 

0 l RECT COSTS 

Bln - 100 T 
Feeder - 3q8 x 4' 
Grizzley - 2' x 4' 
Jaw Crusher - 19' x 24" S.T. 
Conveyor - 18'x.6O8 .. . .  
Conveyor - Is! x 50' 
Vlb, Screen - 4' x 10' 
Cone Crusher - 3' Sn,Hd. 
Conveyor - 14. x 150'. 
300 T Fine Ore Bin 
Feeders 
Conveyor 18li x 25' 
Bal l  M i l l  m.6' x 8' 
Pump - (I*' sand) 
Hydro Cyclone - 
Surge Tank - 14' x 14' 
Cond i t 1 oners - 4' x 4' 
Ro. Flot .  Cel ls  - Deco #21 
C1.Rea.Cells- .I1 . 18 

Thickener - 30' Diam. . 
F i l t e r  - 6' x 4L. 
Conveyor 18' x 25' 
Monorails . 
Reagent System 

~ Q T E  - 23, 24 & 24a crossed out - 
23 Thickaner - 80' Diam. 1 50 
24' ' Return Water Tank 8' x 10' I 0.1 
24a Pump Ret. Water 12' I 0.2 7.5 



l TEM QTY. TONS HP. EQUIP. MAT. LABOR TOTAL 

Steel , Primary (Hi 1 1 Bldgs) 
" Sec. ( ~ n t .  ~ r . 6  SUP*) 

Piping - Pulp & Water 
=hutes 6 launders 
Heat i ng 
insulation 
Paint ing 
S i t e  Prepn. 
Elect. Plant  Power 

II " Ltd. 

Substation 
Dam 30M cu,yds @$1.25 (contract) 
Pump - (200gpm @2501Hd.) - 
Tank 
6" Pipe 16 miles d $7/ft. 

TOTAL DIRECT 346 477 207 900 30 1 ,600 138,100 647,600 

INDIRECT COSTS --- 
€ngi ne&i ng 
Const. Superv. 
Purch. & Account. 
Warehouse. 
subsist.. - F i e l d  O f f .  

I C  Labor 

Travel Exp. 
Tel. & Tel. 
O f f .  Supplies 
U t i  1 i t i e s  
Temp. F a c i l i t i e s  
Tools Expenditure 
Equip. Rentals 



-- 
KW 
FMC 

PESO MINES LTD. - Flowsheet (Tentat ive) T/YI. T/Mo. T/D 7 / H R  
C r i  t e r i a  - Crude Ore 70,000 5,800 200 10 - Conc. 11,250 940 3 1 l .5 

Op Schedule 350 D/Yr. ,  3 Shi f t /D 

Crude Ore 
I 

B l  n 
I 

Feeder 
7 

15" x 24" Jaw Crusher 
New Water 

150 gpm 
Conveyors 

1 I 

Conveyor 

3OOT Bi  n 

I 
2 Hardinge Feeders 

T 
I I O T / H R ~ O ~ P ~ " O  conveyor 

I Sands @ 80% SO , I 
I &/HR 

@ 50% Sol. 

I 68x8' Bal I HI I 1  

75 gpm 
(40 gpm Water) 

I 

Surqe ~ a n n  - 4 HR C4 

20T/HR @ 65% Sol. 
68 9Plm 

- MDD 

50 HP 

I S  HP 

75 HP 

1 

1  SO HP 



l TEM EQUIP. MAT. LABOR TOTAL 

l NO l RECT COSTS CONT'O. 

F r e i g h t  6 $je50/100:# 
Hand1 i ng -  
P/R Taxes, Ins. 
Gas, O i l ,  Oxy - Acct. 
S t a r t  up Costs 

TOTAL l ND l RECT 172,000 96,000 258,000 

P lan t  Cost 207,900 473,600 224,100 905,600 
Eng. Contr. Fee !% 45,000 

GRAND TOTAL 450,600 

I . - .  
O f f  i c e  15,000 
Control,  Test  Lab. 10,000 

Repairs E ,  Maint, Shop 24,000 
10,000 Warehouse 

Change House In M i  1 1  1,000 

Auxi 1  i ary  Faci 1 l t i e s  60,000 

To ta l  Cost - Mi 1 1  and Auxi 1 i a r y  Faci li t i e s  

BY D l  RECT FACTOR1 NG 0 F l NSTALLED EQUl PMENT COST - 



TO: R. C. Corwin 
R. L. .McEwen 
&, W. Hanson . 

The exact same "Silver" lett ers were s ent to 

Stolberger Zink A. G. F. Bergbau 
u Zinkhtktenbetrieb 

Binsfeldhammer 
West Germany 
RWB-380-63 . 

Unterharzer Berg und ~uttenwerke G.m.b.H. 
Oker (Harz) . 
West Germany 
RWB-381-63 

Preussag-Harzer Berg und Huttenwerke 
Lautenthal 
West Germany 
RWB-382-63 

Metallwerke Unterweser A.G. 
Fridrish-August-Hutte 
Post Nordenham, West Germany 
RWB-383-63 

Societe Min. et Met. de Penarroya 
Noyelles Godault 
Flf an ce 
RWB- 384-6 3 

Bolidens Gruv A.B. 
Ronn skar 
~wecien 
RWB-385-63 



Preussag-Harzer 
Sept. 24,', 1963 

be agreed upon, Your idaaa ae t o  the length o f  time you would prefer 
would be apprsciatad, 

RWB /avr 

Yours very truly, 

FMC INTERNATIONAL 

Robert W. Bennett, Manager 
Industrial Chemicals 



CC: 
R. C. Corwin 
R. L. McEwen 

W. Hanson , 

f i l e  

Preuseag-Hareer Berg und Huttenwerke 
Clausthal  
West Germany 

September 24, 1963 
RWB-379-63 

Gentlemen: 
: ir 

FMC has entered  i n t o  an agreement with Peso S i lve r  Mines, Ltd. t o  
ca r ry  out  the  continued explora t ion  and development of mining claims 
located  i n  the  Mayo D i s t r i c t ,  Yukon T e r r i t o r y ,  Canada. The t echn ica l  
inves t iga t ion  ind ica tes  t h a t  a bulk l ead-s i lve r  concentrate of the  
following ana lys i s  w i l l  be produced: 

Content Percent 

, per ti.. 

100% of the  mater ia l  w i l l  pass 65 mesh and 65% w i l l  p-ass 20" nesh. 

Production of the  bulk f l o t a t i o n  concentrate w i l l  amount t o  approxi- 
mately 11,000 shor t  tons  per year.  

We would apprecia te  knowing i f  your f i rm would be i n t e r e s t e d  i n  a l l  
o r  p a r t  of  t h i s  ma te r i a l .  I f  you a r e  i n t e r e s t e d ,  we would l i k e  t o  
have a t e n t a t i v e  p r i c e  schedule.based on the  above ana lys i s .  

The t e n t a t i v e  p r i c e  schedule should speci fy  t h e  following: 

1. Percentage of metal content (Cu, Sb, Pb, An and A&) - .I  be paid 
fo r .  

2. Basis f o r  e s t a b l i s h i n g  value of metals  contained. I f  a non-USA 
b a s i s  i s  t o  be used, please show current  p r i c e s  with t h i s  b a s i s  
f o r  t h e  metals concerned. 

3. Statement of  any deductions o r  pena l t i e s .  

The schedule should be lca lcula ted  on an F.O. B. , U.  S, West Coast bas i s .  

Your proposed terms of payment should be s t a t e d .  

It i s  understood t h a t  t h e  cont rac t  commencement da te  and terms a r e  t o  



Robert W. Bennett 

Roger C. Corwin 

RWB-377-63 

September 23, 1963 

ElS Hanson 

S i lve r  Ore - Brussels 

M r .  Henry Bla ise  of Socie te  General de Minerais of Brussels  c a l l e d  m e  
yesterday t o  advise t h a t  he had heard you would be coming t o  v i s i t  
them on the  s i l v e r  o r e  and while he was here i n  New York, he would be 
i n t e r e s t e d  i n  t a l k i n g  t o  u s  about the  matter .  

I introduced him t o  Fred Bretschger and we b r i e f l y  covered the  a n a l y s i s  
with the  opinion being voiced t h a t  the  antimony contained was quixe 
high but t h a t  he would ask h i s  people t o  advise us  on: 

1. The value  they  would ass ign  t o  t h e  concentrate containing the  
antimony , and 

2. The value  they would ass ign  t o  t h e  concentrate t h a t  would not  
contain the  antimony assuming t h a t  we a r e  ab le  t o  remove i t .  

They have a l imi ted  capacity of a few hundred tons  f o r  t h e  Harr is  
process antimony remover and.consequent1y would not be ab le  t o  u t i l i z e  
our o r e  without making a c a p i t a l  expenditure. 

We assured them t h a t  we would not go i n t o  t h i s  business unless  i t  was 
f o r  a long term and consequently they would be j u s t i f i e d  i n  making a 
c a p i t a l  expenditure i f  we could come t o  a s a t i s f a c t o r y  agreement. 

Best regards.  

no Robert W. Bennett 
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