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CONCLUS IONS AND RECOMYIENDAT IONS 

THE P R O P E R T I E S  OWNED OR H E L D  U N D E R  O P T I O N  B Y  MT. SICKER MINES 
LTO. (N.P.L.) ON MOUNT SICKER HAVE NOT BEEN ASSESSEO UNDER CURRENT 

E C O N O M I C  C O N D I T I O N S ,  NOR I N  V I E W  O F  A D V A N C E S  I N  TECHNOLOGY.  IT A P P E A R S  

T H A T  T H E R E  I S  A P O S S I B I L I T Y  O F  L O C A T I M G  M O R E  O F  T H E  H I G H  G R A D E  O R E  

B O D I E S  A S  W E L L  A S  LOW G R A D E  B U T  E C O N O M I C  O C C U R R E N C E S  J N  T H E  M A I N  F R A C T U R E  

Z O N E  A N D  I N  P A R A L L E L  S T R U C T U R E S .  

BACTERIAL LEACHING OF M U C H  OF THE MATERIALS ON THE DUMPS HAS BEEN 

F O U N D  T O  B E  F E A S I B L E  A N 0  A P I L O T  L E A C H I N G  P L A N T  I S  U N D E R  C O N S T R U C T I O N .  

IT I S  RECOMMENDED T H A T  A T O T A L  E X P E N D I T U R E  O F  $2531000e00 B E  

M A D E  T O  R E P I I R  S E R V I C E  F A C I L I T I E S ;  T O  R E H A B I L I T A T E  P A R T  O F  T H E  UNDER-  

GROUND W O R K I N G S  T O  P E R M I T  M A P P I N G ,  S A M P L I N G  A N D  O J A M O N D  D R I L L I N G ;  T O  

C O M P L E T E  T H E  S U R F A C E  M A P P I N G ;  T O  O I A M O N O  D R I L L  F R O M  S U R F A C E  T H E  O R I G I N A L  

O R E  Z O N E S  A N D  G E O L O G I C A L  S T R U C T U R E S  A S  W E L L  A S  T H E  A N O M A L I E S  ON T H E  L A N O S  

HELD UNOER THE PATRIARCHE OPTION; AND TO COMPLETE AND OPERATE THE PILOT 

L E A C H  P L A N T  ON T H E  PROPERTY.  

UPON THE COMPLETION OF THESE PROGRAMS THE RESULTS SHOULD BE 

S T U D I E D  T O  I N D I C A T E  WHAT F U R T H E R  WORK S H O U L D  B E  C A R R I E D  OUT. 

E. PERCY SHEPPARD. P. ENG, 



TNE PRESIDENT AND DIRECTORS 
MT. SICKER MINES LTD., N.P.L. 
P.0. Box 576 
 VICTORIA^ B.C. 

WE INSPECTED THE ACCESSIBLE UNDERGROUND WORKINGS, THE 

A V A I L A B L E  P E R T I N E N T  M I N E  DATA,  A N 0  S T U O l E D  NUMEROUS G E O L O G I C A L I  

PROGRESS AND OPERATION REPORTS DATING FROM 1897 TO THE PRESENT* 

A S  WELL A S  THE APPENDED PROGRESS REPORT ON A FEASIBILITY STUDY 
FOR THE LEACHING OF Mr. SICKER ORES. 

PROPERTY 

14150 T O  14159 I N C L U S I V E  10 C L A l M S  
14162 TO 14169 11 8 It 

14174 1 " 
14185 TO 14188 11 4 I, 

14197 TO 14202 11 6 "  
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26 Crown Granted M ine ra l  Claims and Frac t ions  

L o t  No. 

35 G 
36 G 
37 G 
60 G 
18 G 
19 G 
63 G 

108 G 
87 G 
85 G 
86 G 
20 G 

110 G 

Name - 
Lenore* 
Tyee* 
Key C i t y *  
I n t e r n a t i o n a l  Frac t ion*  
Tony* 
X L* 
Donald* 
M u r i e l  F rac t ion*  
Doub t fu l  Fract ion**  
Thelma Fract ion**  
I m p e r i a l  Fraction**/*** 
Herber t*  
P h i l  Fract ion* '  

L o t  No. 

43 G 
39 G 
4 1  G 
53 G 
18 G 
54 G 
5 1  G 
50 c 
59 G 
21  G 
44 G 
47 G 

4 G 

Name - 
N T Frac t ion*  
Richard 111* 
Magic Frac t ion*  
E s t e l l e *  
Donagan*** 
Westholme* 
Blue B e l l *  
Woline Frac t ion*  
Westholme Fract ion***  
D i x i e  Fract ion***  
Golden Rod* 
Nel lena* 
Acme*** 

* Chemeinus D i s t r i c t  ** Seymour D i s t r i c t  *** Somenos O i k t r i c t  

Lands Optioned From V .  H. Pa t r i a rche  

" A l l  those parce ls  o f  land s i t u a t e  i n  t h e  Chemainus Land D i s t r i c t  
on Vancouver I s l a n d  i n  the  Province o f  B r i t i s h  Columbia l y i n g  
w i t h i n  t h e  boundaries o f  t h e  area o u t l i n e d  i n  r e d  shown on t h e  
at tached sketch marked P l a t e  I described as commencing a t  a p o i n t  
n ine  thousand (9000) f e e t  due east o f  t h e  northwest corner  o f  Block 
278, thence due n o r t h  i n  a s t r a i g h t  l i n e  a d is tance of s i x  thousand 
(6000) feet,  thence east a t  a r i g h t  angle i n  a s t r a i g h t  l i n e  t o  t h e  
western boundary o f  t h e  east one-half  o f  s e c t i o n  seven (7), range 
one (I), thence n o r t h e r l y  along s a i d  western boundary o f  t h e  east 
one-half  o f  s e c t i o n  seven (7), range one (1) t o  t h e  nor thern  bound- 
a r y  o f  s e c t i o n  seven (7) ,  thence eas te r l y  a long s a i d  no r the rn  
boundary o f  s e c t i o n  seven (7) t o  t h e  eastern boundary o f  range two 
(2). thence sou the r l y  along s a i d  eastern boundary o f  range two (2)  
t o  t h e  p o i n t  o f  i n t e r s e c t i o n  w i t h  the  southern boundary of t h e  
Chemainus Land D i s t r i c t ,  thence wester ly  along the  s a i d  southern 
boundery o f  t h e  Chemainus Land D i s t r i c t  t o  a p o i n t  on s a i d  southern 
boundery being t h e  i n t e r s e c t i o n  o f  t h e  sou the r l y  extension of the  
f i r s t  described l i n e ,  thence n o r t h e r l y  along s a i d  extension t o  p o i n t  
o f  commencement, t h e  area he re in  described comprising twenty - f i ve  
hundred and f o r t y  (2540) acres, more o r  less." 

OWNERSHIP 

The p r o p e r t i e s  described above a r e  owned o r  h e l d  under 
o p t i o n  by M t .  S icker  Mines Ltd, N,P.L. 

E. PERCY SHEPPARD. P. LNG 



LOCATION AND ACCESS 

S i t u a t e d  about 14 m i les  by road from t h e  c i t y  o f  Duncan. 
t h e  p rope r t y  l i e s  upon t h e  slopes o f  Mount Sicker,  which i s  a  heav i ly -  
wooded mountain o f  medium t o  rugged r e l i e f  r i s i n g  t o  an e leva t i on  o f  
nea r l y  2300 f e e t  above sea level .  The Chemainus R ive r  f lows a long t h e  
n o r t h e r l y  base o f  t h e  mountain. 

The mine and m i l l  s i t e s  a r e  serv iced by  e i g h t  m i l es  o f  
a l l -weather  road, p a r t l y  paved, p a r t l y  gravel led,  which j o i n s  Trans- 
Canada I s i x  m i les  n o r t h  o f  Duncan. 

E l e c t r i c  power and telephone serv ices  a r e  fou r  o r  f i v e  
m i l es  d i s t a n t ;  however, f o r  p r e l i m i n a r y  work, d iese l -d r iven u n i t s  
cou ld  be rented. Labour and supp l i es  f o r  a  sur face and underground 
program should no t  be a  problem. Water can be taken from h i l l s i d e  
creeks o r  pumped from t h e  Chemainus River.  Timber requ i red  f o r  
underground renovat ion  i s  i n  good l o c a l  supply. The o l d  o f f i c e  
and Change House b u i l d i n g s  can be repa i red  and p u t  t o  good use. 
A 150-ton concentrator  on  t h e  p rope r t y  i s  no t  fm good c o n d i t i o n  
and i s  being disposed of. 

HISTORY 

The Mount S icker  area owes i t s  development t o  t h e  f a c t  
t h a t  i n  1897 a  f o r e s t  f i r e  and subsequent r a i n s  swept bare t h e  h i l l -  
s ide,  d i s c l o s i n g  a  gossan outcrop which proved t o  be the  sur face 
exposure o f  t h e  Lenora and Tyee south orebodies. Dur ing t h a t  year 
separate i n t e r e s t s  began surface and underground work on each claim. 

A b r i e f  h i s t o r y  of t h e  th ree  main c la ims (Lenora, Tyee 
and Richard 111) i s  g iven i n  ch rono log i ca l  order. Much o f  t h e  
f o l l o w i n g  in fo rmat ion  was gleaned from t h e  annual r e p o r t s  o f  t h e  
m i n i s t e r  o f  Mines o f  B r i t i s h  Columbia. 

1898 

1899 

1900 
t o  

mid- 
1902 

La te  
1902 

D r i f t i n g ,  c rosscu t t i ng  and sinking. Two p a r a l l e l  o r e  
zones i d e n t i f i e d .  

Development and stoped o r e  s to red  i n  dumps. Some hand- 
p icked o r e  sent t o  a  smelter. 

Lenora-Mount S icker  Min ing Company formed. Development 
and s top ing  continued, Shipped o r e  by wagon, narrow-gauge 
ra i lway,  E  & N RAILWAY, t o  Ladysmith thence by stteamer t o  
Van Anda, Eve re t t  and Tacoma smelters, 

Ra i l r oad  completed t o  t h e  mine. Smelter completed a t  Crofton. 
S h o r t l y  a f t e r  shipments commenced t o  Cro f ton  t h e  mine was 
closed because o f  l i t i g a t i o n .  

E. PERCY SHEPPARD. P. EN0 



1903 Minor work done and sma l l  shipments o f  o r e  from t h e  dump 
t o  made t o  Crofton. 

1907 

1924 Re-opened under lease and bond by R. 6.  Mel l in ,  p r i m a r i l y  
t o  re-examine t h e  n o r t h  o re  zone. which was repor ted  t o  
assay 2% copper, 7% z inc,  w i t h  $1.50 i n  g o l d  and s i l v e r .  
This o re  had become a t t r a c t i v e  baeauss o f  advances made 
i n  separat ing copper and z i n c  by f l o t a t i o n .  

1925 No work. 

1926 Ladysmith Tidewater Smelters Ltd. took over assets o f  Tyee 
mine and smelter and leased t h e  Lenora. Under t h e  d i r e c t i o n  
o f  R. G O  M e l l i n  an a d i t  was s t a r t e d  on t h e  Lenora t o  connect 
b o t h  mines t o  p rov ide  e f f i c i e n t  working condi t ions.  

1929 The lease on Lenora was dropped and work ceased. 

1897 Explored and developed t h e  proper ty  w i t h  d r i f t s ,  crosscuts 
t o  and shafts. Made a sma l l  shipment o f  so r ted  o r e  i n  1901 

1901 which r a n  8% copper, $5 i n  go ld  and $5 i n  s i l v e r  per  ton. 
The bu l k  o f  p roduct ion  s to red  i n  sur face dumps. 

1902 Completed cons t ruc t i on  o f  a e r i a l  tramway t o  Somenos where 
t o  o r e  was transshipped by E & N Railway t o  t h e  new ly -bu i l t  

1907 Tyee smelter a t  Ladysmith. A 1250-foot s h a f t  sunk t o  
develop lower grade o re  zone found on 1000, 1150 and 1250 
levels .  Much development, exp lo ra t i on  and product ion  dur ing  
these years. Concentrat ion t e s t s  were being made on low grade 
o r e  when mine c losed due t o  low p r i c e  o f  copper. Work done 
on Tony, XL, Key C i t y  and Westholme c la ims  d isc losed some 
copper minera l i za t ion .  

1928 Tyee hold ings taken over by P a c i f i c  Tidewater Mines, Ltd, 
which then obta ined from M e l l i n  t h e  Lenora lease. The a d i t  
being d r i v e n  on t h e  Lenora towards t h e  Tyee was cont inued 
and o r e  was encountered. 

1929 P a c i f i c  Tidewater Mines,Ltd. taken over by Ladysmith Tide- 
water Smelters, Ltd. No work done on Tyee o r  Lenora, and 
Lenora lease dropped. 

E. PERCY SHEPPARD.  P. ENS. 



RICHARD I11 

Developed and explored s p o r a d i c a l l y  bu t  lacked su f -  
f i c i e n t  working c a p i t a l  f o r  e f f i c i e n t  operat ions, Shipped 
some o re  from dump t o  Tyee Smelter. When work stopped o r e  
was showing on f l o o r  o f  t h e  500 leve l .  

V i c t o r i a  i n t e r e s t s  undertook f u r t h e r  exp lo ra t i on  of n o r t h  
o r e  zone through d r i f t i n g ,  c rosscu t t i nq  and s i n k i n g  a f t e r  
which no f u r t h e r  work done u n t i l  t h e  beginning of World 
War 11. 

Sheep Creek opt ioned Lenora, Tyes and Richard 111. 

A considerable amount o f  diamond d r i l l i n g  and development 
was done before  o p t i o n  dropped due t o  low z i n c  pr ice.  

TWIN J MINES LTD 

Taken over by Twin J Mines Ltd. who d r i l l e d  and sampled 
fo l lowed by underground r e h a b i l i t a t i o n  and p repa ra t i on  
o f  mine s i t e .  M i l l i n g  began i n  mid-1943 a t  125-150 tons 
da i l y .  Much exp lo ra t i on  and development done. Operat ions 
suspended i n  1944 when sales con t rac t  w i t h  Wartime Metals 
Corporat ion was cancelled. Most p roduct ion  came from t h e  
Lanora Nor th  o r e  zone. 

Retimbered underground operations. Min ing  and m i l l i n g  
resumed. Concentrate shipped t o  Tacoma and T r a i l .  
Closed i n  September. 

Proper ty  taken over by  Vancouver I s l a n d  Base Metals Ltd. 
They repa i red  Tyee shaf t ,  re t imbered tunnels, developed 
and d r i l l e d  be fore  ceasing work. 

Re-opened and m i l l e d  9,754 tons, Modest exp lo ra t i on  
program c a r r i e d  out. Closed i n  January 1952. 

The present i n t e r e s t s  b las ted  an outcrop on t h e  Lenora 
and shipped 167 tons  t o  Tacoma Smelter. Subsequently, 
Mt.  S i cke r  Mines Ltd. was formed t o  work t h e  property.  
A f e a s i b i l i t y  s tudy has been made w i t h  regard t o  leach ing  
o f  copper from t h e  o re  zones and dumps. 

E. PERCY SHEPPARD.  P. ENO. 



PRODUCTION RECORD 

Gold S i l v e r  
Pe r iod  - Tons ounces ounces 

1898-1907 252,678 35,600 738,019 
1943-1944 34,893 2,617 71,531 
1947 8.295 507 15,878 
1951-1952* 9,754 316 15,554 
1964 167 12 294 

Copper 
pounds 

19.078.049 
92,i, 175 
173,952 
86,773 
5,814 

* 2,629 lbs, o f  cadmium recovered. 

COMPARATIVE METAL PRICES 

Year - 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 

1939 
1940 

1943 
1944 

1947 

1951 
1952 

1966 

Copper 
U.S. 

cents/ 
Dound 

16.12 
11.63 
13.24 
12.82 
15.59 
19.28 
20.04 
13.21 

10.97 
11.30 

11.78 
11.78 

20.96 

24.20 
24.20 

36.09 

Canadian Pr ices:  

1966 Nov. 45.00 
1967 June 47.25 

Copper 
L.M.E. 
pounds/ 
lono ton  

66.79 
52.46 
57.97 
58.59 
69.47 
87.28 
87.01 
59.90 

48.26 
62.00 

62.00 
62,OO 

130.54 

233.00 
259.48 

408.89 

490.00 
402.50 

S i l v e r  
U.S. 

cents/ 
ounce - 
58.95 
52.16 
53.57 
57.22 
60.35 
66.79 
65.33 
52.86 

39.08 
34.77 

44.75 
44.75 

71.82 

89.37 
84.91 

129.30 

140.50 
180.17 

Lead 
U.S. 
cents/ 
pound 

4.33 
4.07 
4.24 
4.31 
4.71 
5.66 
5.33 
4.20 

5.05 
5.18 

6,50 
6.50 

14.67 

17.50 
16.47 

15.00 

14.00 
14.00 

Zinc 
pounds 

4,270,903 
536,995 
713,954 

Z inc  
U.S. 
cents/ 
pound 

4.08 
4.84 
5.40 
4.93 
5.88 
6.20 
5.96 
4.73 

5.11 
6.34 

8.25 
8.25 

10.50 

18.00 
16.22 

15.00 

14.50 
13.75 

Lead 
pounds 

418,716 

85,757 

Gold 
U,5. 

d o l l a r s /  
ounce 

20.67 
1, 

l a  

I, 

1, 

0, 

I, 

35.00 
It 

I 

,I 

,I 

I, 

" 

37.85 
37.84 

The U.S. and London p r i c e s  were taken from t h e  Engineering 
and Min ing Journal. The 1966 and 1967 Canadian p r i c e s  were taken 
from The Northern miner. 
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GEOLOGY 

The area i s  under la in  by a se r ies  o f  che r t y  t u f f s ,  g r a p h i t i c  
sch is ts ,  sodic-andesites, porphyry, s o d i c - r h y o l i t e  porphyry and sodic- 
d i o r i t e .  The che r t y  t u f f s  a r e  l i g h t  grey rocks, u s u a l l y  cons i s t i ng  o f  
1/8" t o  1/2" laminae o f  cha r t s  separated by t h i n  l aye rs  o f  s e r i c i t e  
sch is t .  Where undeformed, the  rocks a r e  s la t y ,  b u t  where they a r e  
deformed they possess laminae and a r e  bent  i n t o  sma l l  canoe-shaped 
folds. Where i n t e n s e l y  deformed, e i t h e r  by  c lose  shearing o r  f o l d s  
ing,  t h e  t u f f s  a r e  very sch is tose and i t  i s  d i f f i c u l t  t o  i d e n t i f y  t h e  
former c h e r t  l aye rs  which serve t o  d i s t i n g u i s h  these rocks from t h e  
more sch is tose phases o f  t h e  r h y o l i t e  porphyry. The che r t y  t u f f s  a r e  
always associated w i t h  b lack g r a p h i t i c  schists.  

Much o f  t h e  b lack  s c h i s t  has been fo lded  i n t o  a succession o f  
sma l l  drag-folds, and where dragfo ld ing  has been so extreme t h a t  i t  
passes i n t o  shearing, t h e  t h i n  laminae o f  the  s c h i s t  have been nea r l y  
destroyed and a r e  d i f f i c u l t  t o  i d e n t i f y  i n  t h e  r e s u l t a n t  sheared rock. 
Th i s  se r i es  i s  c l a s s i f i e d  t e n t a t i v e l y  as belonging t o  t h e  mount Sirzker 
Group o f  rocks. 

The se r ies  s t r i k e s  N '70' W and d i p s  50' t o  t h e  southwest. 
The andes i te  porphyry i s  i n t r u s i v e  i n t o  t h e  sediments, andes i te  
porphyry and e a r l y  phases o f  t h e  d i o r i t e ,  b u t  i t  i s  c u t  by t h e  l a t e r  
phases o f  t h e  d i o r i t e .  D i o r i t e s  a r e  genera l l y  o l d e r  than b o t h  t h e  
sediments and t h e  andes i te  porphyry bu t  some phases a r e  younger than 
t h e  r h y o l i t e  porphyry and o the r  phases a r e  o lde r  than t h e  r h y o l i t e .  

ORE DEPOSITS 

The o r e  depos i ts  occur as  a replacement o f  folded, c h e r t y  
t u f f s  and r e l a t e d  g r a p h i t i c  schis ts .  There a r e  two separate, eas ter ly -  
t r end ing  bodies about 150 fee t  apar t  known as t h e  Nor th  orebody and 
t h e  South orebody. The o r e  i s  o f  two c l o s e l y  a l l i e d  types8 one type, 
c a l l e d  " B a r i t e  ore", cons i s t s  main ly  o f  b a r i t e  and s u l f i d e s  w i t h  sma l l  
amounts o f  quar tz ;  t h e  second type, c a l l e d  "Quartz  oren, cons i s t s  
main ly  o f  quar tz  and chalcopyr i te .  The two orebodies a r e  p a r a l l e l  
and l i e  along two main dragfo lds  i n  the  band of sediments, Study of 
t h e  o re  depos i ts  from underground openings i s  impossib le because o f  
caved workings. 

The North orebody measures about 1700 f e e t  along t h e  s t r i k e ,  
120 f e e t  down dip, and from one t o  10 f e e t  i n  width. 

The South orebody l i e s  about 150 f e e t  south of t h e  Nor th  ore- 
body and has a l eng th  o f  2100 fee t ,  a depth o f  about 150 fee t ,  and a 
th ickness o f  20 f e e t  o r  more. The upper l i m i t  o f  t h i s  orebody i s  about 
150 fee t  h igher  than t h e  North orabody. 
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Post  Ore f a u l t s :  Two main f a u l t s  s t r i k i n q  east and west and d ip -  
p ing  v e r t i c a l l y  d isp laced t h e  orebodies. The n o r t h  f a u l t  i s  between 
t h e  two orebodies. Th is  f a u l t  s t r i k e s  i n t o  the  South orebody a t  a smal l  
angle. Near t h e  R j c h a r d  111 s h a f t  i t  i s  26 feet  n o r t h  o f  t h e  ore, f u r -  
t h e r  west near t h e  Tyee s h a f t  i t  i s  c loser ,  and near the p o r t a l  o f  No. 1 
a d i t  i t  makes the  n o r t h  w a l l  o f  t h e  ore, The f a u l t  d isp laces  t h e  South 
orebody 200 fee t  upward and an unknown d is tance eastward w i t h  respect  t o  
t h e  Nor th  orebody. Long sec t ions  o f  b a r i t e  drag-ore may be seen i n  t h e  
n o r t h  f a u l t  below t h e  South orebody. 

The south f a u l t  l i e s  80 t o  100 f e e t  south of t h e  Tyee s h a f t  and 
south o f  t h e  South orebody. Very l i t t l e  i s  known about t h i s  fau l t .  
Diagonal f au l t s ,  which moved segments o f  t h e  o r e  southward and downward 
r e l a t i v e l y  sma l l  distances, g i v e  a r e s u l t a n t  plunge t o  t h e  orebody t h a t  
i s  steeper than t h e  h o r i z o n t a l  c r e s t l i n e s  o f  t h e  drag fold. However, 
because o f  r e v e r s a l  o f  t h e  v e r t i c a l  displacement i n  some o f  t h e  d iagonal  
f au l t s ,  t h e  orebody does n o t  e x h i b i t  any appreciable plunge. 

Ores: The Barite ores  a r e  a f ine-gra ined m ix tu re  o f  p y r i t e ,  chalco- - 
p y r i t e ,  s p h a l e r i t e  and a l i t t l e  galena i n  a gangue o f  b a r i t e ,  quar tz  and 
c a l c i t e .  The order  o f  m i n e r a l i z a t i o n  from o l d e s t  t o  youngest i s  as 
fo l lows:  b a r i t e ,  c a l c i t e ,  p y r i t e ,  spha le r i t e ,  c h a l c o p y r i t e  and galena, 
qua r t z  and l a t e  ca l c i t e .  A c h a r a c t e r i s t i c  o f  t h i s  o r e  i s  i t s  banded 
appearance. &&z o r e  i s  f a i r l y  un i fo rm ly  minera l i zed w i t h  chalco- 
p y r i t e .  M ine ra log i ca l  composit ion o f  t h i s  o r e  i s  as fol lows: P y r i t e  4.1%, 
c h a l c o p y r i t e  20.5%, s p h a i e r i t e  0.3%. galena trace, b a r i t e  1.1%, quar tz  
68.1$, c a l c i t e  5.6%. I n  add i t i on ,  some o f  the  c h a l c o p y r i t e  occurs as 
l aye rs  o r  s t reaks t h a t  f o l l o w  unreplaced l aye rs  o f  s c h i s t  i n  t h e  quartz. 

Ba r i t e :  The presence o f  b a r i t e  as a gangue m ine ra l  i n  the  " b a r i t e  
ore*  and as separate occurrences i n  t h e  mine adds another economic con- 
s i d e r a t i o n  t o  t h e  ores. I t  i s  repor ted  t h a t  an apprec iab le  tonnage o f  
b a r i t e  was i n d i c a t e d  by e a r l y  operators. Tenta t ive  markets f o r  t h e  
b a r i t e  have been i nves t i ga ted  and samples have been sent  t o  an i n t a r -  
ested company f o r  ana lys i s  and study. The Mount S icker  areas have baan 
mentioned i n  t h e  1947 r e p o r t  o f  t h e  M i n i s t e r  of Mines o f  B r i t i s h  Columbia 
as a source o f  by-product ba r i t e .  Th is  m i n e r a l  occurrence warrants fur-  
t h e r  considerat ion. 

The ores  a r e  Later  than bo th  t h e  f o l d i n g  and metamorphism o f  
t h e  sediments. They appear t o  be c l o s e l y  r e l a t e d  t o  t h e  s o d i c - r h y o l i t e  
porphyry and sod ic -d io r i ta .  This  assoc ia t i on  has been observed i n  import -  
a n t  p y r i t e  depos i ts  o f  t h e  Rio T in to  d i s t r i c t  i n  Spain and elsewhere. 

The l o c a l i z a t i o n  o f  t h e  orebodiss has bean c o n t r o l l e d  s t ruc -  
t u r a l l y  by a r e g i o n a l  f r a c t u r e  zone and by drag f o l d s  i n  t h e  narrow band 
o f  t u f f s  and g r a p h i t i c  schis ts .  The f r a c t u r e  zone i s  a r e g i o n a l  feature, 
which can be t raced  f o r  a t o t a l  d is tance o f  e igh t  m i l e s  and was encountered 
on t h e  bottom l e v e l  o f  t h e  1250-foot Tyee shaf t .  L i t t l e  i s  known about the  
m i n e r a l i z a t i o n  a long t h e  f u l l  l eng th  and depth of t h i s  zone because t h e  e a r l y  
opera tors  l a r g e l y  ignored i t  as uneconomic, bu t  i t  c o n s t i t u t e s  a p o t e n t i a l  
exp lo ra t i on  t a r g e t  o f  g rea t  importance. 

E. PERCY SHEPPARD. P. EN0 



Lands Under P a t r i a r c h e  Option8 Because o f  the  s c s r c i t y  o f  
outcrops, these lands were explored by qeo~hemica l  methods. The 
r e s u l t s  were subsequently checked and reasonably confirmed t h e  S e l f -  
P o t e n t i a l  surveys. Severe1 anomalous areas and zones up t o  1000 f e e t  
i n  length  were found t o  be l y i n g  approximately p a r a l l e l  t o  t h e  major 
r e g i o n a l  f r a c t u r i n g  and t o  t h e  T w i n  J orebodies. S o i l  samples i n d i c a t e  
t h e  presence o f  copper, lead and z i n c  minera l i za t ion .  

These areas should be explored by shal low diamond d r i l l  
holes. 

LEACHING 

Leaching o f  su lph ide  ores  may be def ined i n  genera l  terms 
as t h e  process which, when c a r r i e d  ou t  under favourable cond i t i ons  
employing one o r  more species o f  bac ter ia ,  ox id i zes  m ine ra l  s u l f i d e s  
t o  m ine ra l  s u l f a t e s  which a r e  o f t e n  so lub le  i n  water. The metals con- 
t a ined  i n  t h e  s o l u t i o n  a r e  t r e a t e d  t o  produce sa leab le  m e t a l l i c  com- 
pounds which f requent ly  command premium p r i c e s  because o f  t h e i r  r e l a -  
t i v e l y  h i g h  pu r i t y .  

Metals such as copper. and l a t e r  on, i r o n  and uranium have 
been p r o f i t a b l y  recovered by leaching i n  many p a r t s  o f  t h e  wor ld  i n -  
c lud ing  Spain, t h e  U.S.A. and Canada. 

Although b a c t e r i a l  a c t i o n  has been used i n  heap leaching, 
most ly  i n  copper mines, s ince  t h e  e a r l i e s t  recorded time, i t  was n o t  
u n t i l  t h e  1940's t h a t  i t  was r e a l i z e d  t h a t  t h e  leaching a c t i o n  i n  
s u l f i d e  ores was due t o  b a c t e r i a l  a c t i o n  and t h a t  t h e  presence o f  
bac te r i a  speeded up t h e  o x i d a t i o n  process by  one thousand o r  more 
times t h e  n a t u r a l  ra te .  Th i s  d iscovery has spurred research i n t o  
the  p o s s i b i l i t y  o f  recover ing by leaching metals  such as molybdenum, 
mercury, lead, z i n c  and others. 

La te  i n  1966, B io  Metals Corporat ion L t d  agreed t o  undertake 
a  f e a s i b i l i t y  study t o  determine whether o r  no t  t h e  dumps a n d n r t n b l -  
bear ing zones a t  M t .  S icker  cou ld  be leached, 

Work done inc ludes  t r i p s  t o  t h e  p rope r t y  f o r  examination, 
sampling and design l ayou t ;  cont inuous leaching t e s t s  on prepared 
samples done i n  t h e  8 i o  metals labora tory ;  chemical t e s t s  and assays 
t o  determine o re  c h a r a c t e r i s t i c s  and values; engineering est imates 
and r e p o r t s  on work begun i n  November 1966 and c u r r e n t l y  i n  progress; 
design o f  a  p i l o t  p lan t ,  p a r t i a l  cons t ruc t i on  o f  two l i q u i d  r e t a i n i n g  
ponds and prepara t ion  o f  a  s i t e  f o r  t h e  leach heap i n  t h e  Lower Lenora 
dump area which i s  below t h e  lowest drainage p o i n t  of t h e  mine. 

The Tyee, Upper Lenora, and Lower Lenora dumps were surveyed 
and sampled. Respect ive ly  t h e  dumps a r e  est imated t o  con ta in  50,000 
t o  150,000 tons assaying 0.48% Cu; 20,000 t o  50,000 tons assaying 0.22% Cu; 
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and a n  unknown s c a t t e r e d  tonnage  a s s a y i n g  0.1- Cu. Labora to ry  
r e s u l t s  i n d i c a t e  t h a t  a  pmobable cu t -o f f  g r a d e  o f  0.2% Cu would Bb 
p r o f i t a b l e .  

The p i l o t  p l a n t  w i l l  c o n s i s t  o f  a  l e a c h  b a s e  o r  pad, two 
r e s e r v o i r s  f o r  t h e  s t o r a g e  o f  f r e s h  wa te r  and l e a c h  s o l u t i o n s ,  and 
a  p r o c e s s i n g  p l a n t ,  a l l  s i t u a t e d  j u s t  below t h e  lowes t  (Lenora No. 3) 
a d i t .  

I n i t i a l l y  it is proposed t o  u s e  t h e  Upper Lenora dump f o r  
heap m a t e r i a l  on t h e  l e a c h  base. Removal o f  t h i s  dump w i l l  expose 
a  good c r o s s - s e c t i o n  o f  t h e  o r e  zone which cou ld  p e r m i t  some open 
p i t  mining i f  r e q u i r e d .  L a t e r  on t h e  Tyee dump w i l l  be  l eached  i n  
p l a c e  a s  it is i d e a l l y  s i t u a t e d  and some o f  t h e  l e a c h  s o l u t i o n s  may 
be d i r e c t e d  th rough  p a r t s  o f  t h e  o l d  underground workings and would 
f low by g r a v i t y  t o  t h e  p i l o t  p l a n t  r e s e r v o i r s .  

I t  i s  i n d i c a t e d  from p a s t  r e c o r d s  t h a t  t h e  unmined o r e  
zones  i n  t h e  Richard  111, t h e  Tyee, and t h e  Lenora mines c o n t a i n  
enough copper  t o  w a r r a n t  f u r t h e r  i n v e s t i g a t i o n  o f  i n  s i t u  l each ing .  

Experiments by Bio m e t a l s  on t h e  M t .  S i c k e r  o r e s  s u g g e s t  
t h a t  t h e  a r e a s  might  be f u r t h e r  f r a c t u r e d  by b l a s t i n g  o r  by h y d r a u l i c  
f r a c t u r e .  The rock  mechanics a n a l y s i s  i n d i c a t e s  s e v e r a l  s e t s  o f  
p l a n e s  o f  p r e f e r r e d  shea r .  more work i n  t h e  l a b o r a t o r y  and i n  t h e  
f i e l d  s h o u l d  be done b e f o r e  p lann ing  a  rock f r a c t u r i n g  program. 

The M t .  S i c k e r  Mines Ltd. p r o p e r t y  i n  t h e  V i c t o r i a  Mining 
D i v i s i o n ,  B r i t i s h  Columbia, was d i s c o v e r e d  i n  1897 and h a s  produced 
i m p o r t a n t  amounts o f  g o l d ,  s i l v e r ,  copper  and  z i n c ,  a s  w e l l  a s  l e s s e r  
amounts o f  l e a d  and  cadmium. 

The p r o p e r t y  is l o c a t e d  14 road miles from Duncan, B.C., and 
c o n s i s t s  o f  800 a c r e s  o f  m i n e r a l  c l a i m s  and  Crown Gran ted  m i n e r a l  claims, 
p l u s  2540 a c r e s  o f  l a n d  o p t i o n e d  from V. H. P a t r i a r c h e .  I t  is f a v o u r a b l y  
l o c a t e d  w i t h  r e g a r d  t o  t r a n s p o r t a t i o n ,  wa te r  supp ly ,  e l e c t r i c  power, 
l abour  and  s u p p l i e s .  There  a r e  no s e v e r e  weather  c o n d i t i o n s  which might 
c a u s e  work s toppages .  

I n  g e n e r a l ,  t h e  s u r f a c e  o f  t h e  p r o p s r t y  h a s  n o t  been a d e q u a t e l y  
p r o s p e c t e d  and  mapped. Some d e t a i l e d  mapping was done i n  1943 and  1944, 
b u t  t h i s  was n o t  c o r r e l a t e d  t o  t h e  underground work. 

Underground development,  e x p l o r a t i o n  and mining have been ex- 
t e n s i v e .  Most o f  i t  was done i n  a r e a s  o f  h igh  g r a d e  o r e  d u r i n g  t h e  e a r l y  
p a r t  o f  t h e  c e n t u r y  when mete1 p r i c e s  were low o r  when m e t a l l u r g i c a l  
p r o c e s s e s  ware r e l a t i v e l y  crude.  Modern methods would p e r m i t  e f f i c i e n t  
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recovery o f  more of t h e  economic minerals.  

Me ta l  p r i c e s  a r e  much h igher  now than du r ing  t h e  p e r i o d  1901 
t o  L908. For example, t h e  U.S. copper p r i c e  i s  2.4 t imes h igher ,  w h i l e  
s i l v e r  and g o l d  p r i c e s  a r e  up 2.2 and 1.7 t imes respect ive ly .  

The h i g h  grade orebodies l oca ted  t o  da te  occur w i t h i n  a  major 
f r a c t u r e  zone which has been t raced on surface fo r  e igh t  m i l es  and which 
has been encountered, s t i l l  s t r o n g l y  going down, a t  a  depth o f  1250 f e e t  
near t h e  Tyee s h a f t  bottom. From these observat ions i t  appears t o  be 
p e r s i s t e n t  on b o t h  s t r i k e  and dip. S u l f i d e  m i n e r a l i z a t i o n  i n  t h e  
f r a c t u r e  zone has been repo r ted  by t h e  former operators, bu t  was no t  
considered t o  be o re  a t  t h a t  time. 

The p o s s i b i l i t y  o f  market ing crude b a r i t e  i s  being i n v e s t i -  
gated by an i n t e r e s t e d  compeny. 

A progress r e p o r t  prepared by B io  Metals  Corporat ion Ltd, on  
t h e  f e a s i b i l i t y  o f  leaching a t  M t .  S icker  i n d i c a t e s  tha t :  

A p i l o t  leach p l a n t  i s  j u s t i f i e d  and should r e t u r n  a  p r o f i t  
dur ing  t h e  f i f t h  month o f  operat ion. 

M a t e r i a l  f o r  t h e  leech heap i s  a v a i l a b l e  from t h e  Upper 
Lenora dump. 

Exposure o f  t h e  o r e  zone covered by  t h e  Lenora dump may lead 
t o  L imi ted  min ing  from su r face  t o  p rov ide  o r e  t o  r e p l e n i s h  
the  o r i g i n a l  heap. 

The Tyee dump can be leached i n  place. I t  seems probable 
t h a t  i n  t h i s  case some o f  t h e  o re  zone under ly ing  t h e  dump 
would be leached i n  s i t u  and t h e  s o l u t i o n s  would f l o w  by 
g r a v i t y  through t h e  underqround mine t o  t h e  p i l o t  p l a n t  f o r  
treatment. 

ESTIMATED COST OF EXPLORATION PROGRAM 

An exp lo ra t i on  program i s  envisaged which would r e q q i r e  some 
r e h a b i l i t a t i o n  o f  underground workings, r e p a i r  o f  t h e  o l d  change house 
bu i l d ings ,  a  l i m i t e d  program o f  underground mapping, sampling and diamond 
d r i l l i n g ,  complet ion o f  sur face mapping and c o r r e l a t i o n  w i t h  underground 
data, and a  sur face d r i l l i n g  program on t h e  main o re  zones and t h e  
P a t r i e r c h e  opt ion. The est imated cos t  i s  as fo l lows:  

Repair sur face f a c i l i t i e s  $ 7,000.00 
Underground r e h a b i l i t a t i o n  60,000.00 
Underoround exo lo ra t i on  25.000.00 
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ESTIMATED COST OF LEACH PILOT PLANT 

0 1 0  METALS ESTIMATES THAT THE FOLLOWINO C A P I T A L  OR PRE- 

PRODUCTION EXPENSES ARE REQUIRED TO PUT A P I L O T  LEACH PLANT INTO 

OPERATION ON A PROFITABLE BAS IS :  

WATER RESERVOlR COMPLETION 

ACCESS R O A D S  

HEAP B A S E  CONSTRUCTION 

MOVE 20,000 TONS OF UPPER LEMORA 
DUMP TO BASE 

PROCESSING PLANT 

A C I D  STORAGE 

PUMPS 

P l P l N 6  

PREC~PI  TAT ION (IRON POWDER) 

SOLUTION STORAGE TANKS 

CULTURE TANKS. ETC. 

LABORATORY EQUIPMENT 

FILTERS, DRYERS, HANDLING EQUIPMENT 

UTILITY VEHICLE 

COWTINGENCIES 
LABOUR T O  PRODUCTION 

ENG~NEERING T O  PRODUCTION 

OPERATING COSTS PRIOR T O  RECEIPT OF 

S U F F I C I E N T  PROCEEDS FROM SALES 
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APPENDIX 

Am ?-dad in  t h e  moeomp8nyinp i;.clo~iml R.port doted 
June I?;, 1967, e dat.iI.d pmkrg iml  etudy of e r e b t i v e l y  u~a11 e r n  
bmiq pr0p0.d for  d~*lbpff I l l t  by Bt. 5104.~' A i n ~  Ltd. WSde by the 
writer, under the  d i r w t  euperviatsn of C. P. Stwp@ardr P. Engr, on 
Jame 25-28* Juiy 6-9, July 17-~U#t 21, I%?, 0 44cd.y p*?i~d, Thm 
a r m  covered i n  d e t a i l  wm 7 6 W  lo*, t rmdinp  LIW, .wl 3000' wide. 
trending 14. 5 w n e L  b y e  of preliminary racsonnoimunee tnvmrew 
of the &?a18 praperty ware a d 8  before undnhskinl~ the a p p i q  (scelet  
1% LOO*) of the  w r f a e e  and eccaoaibla unafcground oponinge of the  
re la t ive ly  .crsll erea in  quut ion.  D m i e  -ton emie tod  the  writer 
throughout the  f i e l d  work. The following $isnumion br ie f ly  euuasrixms 
t h e  reoulta of the  nitor's oboarvetione on the e r r  rhiah is being p r r  
pard for  $ . v . l 0 ~ t .  

Within the v ic in i ty  of the  mine orma, the  rook6 recognized a r e  
the edimentot iee  aonuie thq  of oloeely aemaiated cherty t u f f s  and 
mrbensowus ebtw; the  ZO(MOUe woke whish innlush wrtt-fofd4gmr 
porphyry and it@ phase 6s faeiee of feidoper porphyry, anrl f i ne  t o  
medium-grainad pabbr@-diarite er w d i @ d i o r i t e ;  end thm h i - g n d o  
mrtamrphioa sucrh em prephi t ie  q u a r t s ~ e e r i o i t e  m h i s t ,  q r s r t x - e n i c i t e  
echiet  e i t h  minor @hl0r i t s r  e d  q u a r t z ~ h l o r i t a  e e h b t  with minor 
merioite. 

The eodimonkr in  e r e  believed to be UH oldost rocke i n  the 
erom in to  @hi& more i n t r u d d  a s  rrllle, dykaa m d  irrsguimr laaeew, the  
igruoue roakm. Sibl)e e n d w i t i s  flown a r e  ropottod to OO@u? w i t h  the 
medtemtarg rwke  i n  p1.e.s. f@dmrete folding end fault inq took place, 
followed by the amplaa.ar.nt of the  pranoalierite net w C r r r r  on the 
acuwqmnying m p  ee it wOompm o few c i l r  t o  the northwot and 
oouthmet of the arwr under eonmideration. The Lor-gredm metsWrphice 
weto fonaad e b n p  ehmr xonn  e f f o ~ t i n p  e l l  rock t y p r  of praqrano* 
d i o r i t e  age. The e m t i e l  re le t ion of the mehiate, t he i r  gradational 
contaote, end t h e  prosenom of o r t a i n  femturae o r  cg~ponmtm i n  than 
my eerve t o  dimcloem t h e  ivlontity of the primary mckr f m  which they 
emre derivad. For instmce,  thm $raphi t ic  quartz-reriaite sohis t  points 
c l m r l y  to th. eadimontery origin,  while the  ahJmrit.rrich eahis t  indi- 
c e t n  pbbro-d ier i te  em its mrce, -ma t h e  mmty eppasrawe of the 
c l a v a p a  eurfeaw of a quart%-eorioite m h i e t  8b. r  t h a t  it is pmbmbly 
e derivrrtive of feldspar porphyriw aa widenoad by its g r a b t i o m 1  
w n t s c t s  eleowhorm. 

Severe1 e h r r  zonem have beon obmervd i n  the a res  and the i r  
pornitions arincide w i t h  the  reeulting rat& mlteretion o r  lorgrmde 
metmrphimm del inmtad a s  PSS, GQS, and OELl on the  map. Of thwe,  
the one ehiceh oowpiea e sme of  etrong f rec ture  end, incid.ntally,  
folkrro a r a h t i v e l y  mrmm band af  eadimontary rocke nr elt8COd t o  
graphitio qumrtz-aericite echiet  s i tuated bstwrm ignmus roakm, i a  
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tha w e t  eignitiolrnt on0 omnonimlly 0. t h i r  zone m t a i n a  a l l  tho 
kmm o t 8 b d i a a  on tha proparty. 

Tha orsbediw arm i n  the t o m  of NnltO1*(llQsurriq lenticular 
iumeea. loocrlizad within hm r e t r l y  trending o h e a l y  relatad p a m l l a l  
o r e  rawtam1 tk. northam end wruthrn  c c r  zonw* 1W fkl t  apar t  laterally, 
wnf inrd  within a mrrow ban$ of a h w r d  end d m g r o l d d  graphitlo quortx- 
a r i a i t o  w h i s t ,  u n d w l r r i ~  and overlain by fa1drp.r go tpkyr in  and/or 
@bhr.-dior i t r  rhiah l o o a l l y  trmsa~t tho mahiat i n  placesI On the 
w r h a a  t h e  m r m u  band of g n p w t i o  quartz-soriaits  whist is a b u t  
208 foot uida, 21UM f w t  is-, e t r ik ing  w n t r ~ # r t h l r h  w i t h  an averago 
d e  of X@ muttwwuthwnt. lit e p l i t  up in to  tw pnnf lok  hnda t o r  
tha set part a0 a rowlt of poat-ara ver t iaa t  d i a p l e o r m t  alang 8 
8 t r l o  faul t ,  end me t h n r  bands a t e  kr th  n i n a r a l i t d .  they are hlrra 
d r l g m t a d  a8 narth arm tone (tlooth Orsbedy) o d  w t h  ora  a w e  ( h t h  
OtmbLedyfr The riahor ~ m a i v a  era was ekest  d o p l a t 4  by u r l i a r  mining 
opemtiwa. iow.r thalra ,  mwe a i z u b l a  or.bodiw of b a r  graUa aat.pory 
end d l a e r a i n t d  wl@Uaa ru i t sb te  h r  *innr-.itu* fn6hing arm baliwod 
t o  wlst i n  t h e  clinrrcrlizd ashiat. 

Tha r n t  of  tho a h i n s  i n  the  vioini ty  of the Rleh8rd IIX r a t e  
v i a i t d  k arcrmine the  redre p m p h p i a k  a ~ l l r  aecur. Wo 
epmaifia ralrrtionrhip ex i s t s  batwnn roclr t y a n  and amlaalitm. 

* I t  i e  rroaron$nl t k t  a b t a L  ewp.ndttuta of~$2BSBOMf.00 
be rude t o  r q m i r  rorviaa h c i  l i t i e a ~  to r&mCi&iWJte pert 
c f  tho wHIa~~r(Wnd wor)tlnga k p m i t  r p p i n g ,  rmmpling en6 
d l u ~ a n d  d r i l l i n p t  to late tha ourfaem laapping; to d i e a n d  
d r i l l  from surfsea tha 0 r 4 i n s f  orm mnu end q m b g i r l  
a t r u e t u r n  ea wall em the  e-liw on tho tnUa hold under 
the  Batriorsha option8 and t o  ~ l e t a  rml aperota the  p i l o t  
l r a h  plant an the pmporty.* 
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