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PREFACE. 

a l l  t h e  known occurrences of mercury i n   B r i t i s h  Columbia. 
With the   excep t ion  of the   repor ted   occur rence  on t h e  Homathko 
R ive r ,   a l l   t he   depos i t s   were  examined  by t h e   w r i t e r   d u r i n g  
t h e   f i e l d   s e a s o n s  of 1938 and 1939. For the   s ake  of complete- 

mineralogy,  metallurcy  and modes of occurrence  and  economics 
ness  an. in t roductory   chapter  i s  inc luded   tha t   descr ibes   the  

of  mercury. 

The p resen t   r epor t   i nc ludes   geo log ica l   desc r ip t ions  01: 

The w r i t e r   w i s h e s   t o  acknowledge the   k ind   a s s i s t ance  
given by t h e   v a r i o u s  mine o f f i c i a l s  and  prospectors   associ-  

the   hear ty   coopera t ion   g iven  by Messrs.  Bronlund  and Por t e r  
a t ed  w i t h  t h e   p r o p e r t i e s   v i s i t e d .  Acknowledgement i s  made of 

Fraser  and Williams of t h e  Empire  Mercury  Mine.  Alan R .  Sni th ,  
of the  Consol idated Mining  and  Smelting Corrpany, and by Messrs. 

t h e   w r i t e r ' s   f i e l d   a s s i s t a n t   d u r i n g  1938 and 1939, g r e a t i y  
f a c i l i t a t e d   t h e   f i e l d  work by his   capable   and  hear ty   cooper-  ' 

a t i o n .  
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INTRODUCTION. 

t e rm  quicks i lver ,  will be  used f o r  t h e  name of t he   me ta l .  
Where t h e   t e r m   q u i c k s i l v e r   a p p e a r s   i n   t i t l e s  of bibliography 
o r  i n   q u o t a t i o n s  it will be  ucderstood t o  mean mercury. 

In  the   fo l lowing   repor t   the   t e rm  mercury   ra ther   than   the  

Uercury  Minerals 

e r a i s ,   on ly  one,  cinnabar, i s  of commercial  importance.  Eleven 
of the  twelve  minerals   descr ibed below  occur  on.ly  sparingly 
and the  remaining  mercury  minerals   are   extremely  rare .  The 
p rope r t i e s  of t h e s e   t w e l v e   m i n e r a l s   a r e   l i s t e d  below: 

Cinnabar - Composition - mercuric  sulphide,  HgS = mercury, 
86.2  per  cent:,  sulphur,  13.8  per  cent.  Lustre  adamantine. 
Colour  scarlet-red t o  brownish- red .   S t reak ,   scar le t   to   red-  
dish-browl.  iiardness, 2 t o  2 .5 .  Fracture  uneven.  Tenacity,  
b r i t t l e   t o   s e c t i l e .   S p e c i f i c   g r a v i t y ,  8 t o  8.2. 

Native  Mercury - L u s t r e   m e t a l l i c ,   b r i l l i a n t .  Colour  tin-white. 

u l e s   s ca t t e r ed   t h rough  gangue o r  sheared  wall-rock; probab1:y 
Spec i f i c   g rav i ty ,   13 .6 .  Commonly occurs as small, l iqu id   g lob-  

reduced f r o m  cinnabar by hydrocarbons. 

Amalgam - Composition - an a l l o y   o f . s i l v e r  and  mercury of vary- 

85  per   cent .   s i lver ,   found  in  Vital Creek, Omineca D i s t r i c t ,  
ing   composi t ion ;   a rquer i te ,   an  amalgam containing  approximately 

B r i t i s h  Columbia. Color and s t r eak ,   s i l ve r -wh i t e .  Opaque. 
Hardness 3 t o   3 . 5 .   F r a c t u r e  uneven. B r i t t l e  t o  mal leable .  
Spec i f ic   g rav i ty   13 .75  t o  14.1.  

Metacinnabari te  - Composition - mercuric   sulphide,  HgS. Col- 
our ,  black.  Occurrence,   black  crystals o r  more f r equen t ly  
massive, it i s  a secondary  sulphide  deposi ted by descending  
waters .  

Calomel (Horn qu icks i lve r )  - Composition - mercurous  chloride, 
HgCl. Lustre,  wax-like.  Colour,  white,  yellowish-grey,  grey, 

white.  Hardness, 1 t o  2. ' Speci f ic   g rav i ty ,   6 .5 .  An oxida t ion  
brown, t r a n s l u c e n t  t o  sub-translucent.  Streak,  pale-yellow:ish- 

product .  o f  cinnabar.  Rare. 

Although  there  are  approximately  twenty-five  mercury  min- 

Montroydite - Mercuric  oxide, HgO. Colour,  red. An oxidatfion 
product of cinnabar.   Rare,  

- Egles ton i t e  and Te r l ingua i t e  - Oxychlorides  of  mercury. Co:L- 
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our, y e l l o w i s h ,   t u r n i n g   t o  brown or green on exposure. Oxi- 
dat ion  product  of c innabar .  Uncommon, b u t   f a i r l y   a b u n d a n t   a t  
Terlingua,  Texas. 

Coloradoite,  Tiemmanite  and Onofr i te  - Pr imary ;   r a r e   t e l l u r ide ,  
s e l en ide ,  and  sulpho-selenide of mercury,   respect ively.  

Mercur ia l   Te t rahedr i te  - A not  uncommon form of t e t r a h e d r i t e  
containing up t o  17  per  cent.  mercury. 

Geological  Occurrence of Cinnabar 

Cinnabar   occurs . in  a g r e a t   v a r i e t y  of rock-types.  How- 
ever ,  it i s  never of sedimentary  or igin,   but  i s  always  asso- 
c i a t e d   w i t h  some man i fe s t a t ion  of igneous   ac t iv i ty ,   a l though 
t h e   r e l a t i o n s h i p  may not   be   as   ev ident   as   wi th   o ther   types  of 
ore   deposi ts .   Cinnabar   has   been  deposi ted  under   condi t ions of 
low temperature  and pressure ,   therefore ,   mercury   o res   occur  
c l o s e   t o   t h e   s u r f a c e   t h a t   e x i s t e d  a t  t h e   t i m e  of depos i t ion .  

Se la t ive ly   few  ore-minera ls  accompany cinnabar;  the  most 
common ones a r e   p y r i t e ,   s t i b n i t e  and r e a l g a r .  The most common 
gangue-minerals  include  opal,   chalcedony,  quartz,   calcite and 
p a r t i c u l a r l y   i n   t h e  Kamloops Lake a rea  of B r i t i s h  Columbia, 

.vein-dolomite .   Carbonate-al terat ion,  or ca rbona t i za t ion  of 
the   wal l - rocks ,  i s  common; t h i s   t y p e  of a l t e r a t i o n  i s  wide- 
s p r e a d   i n   t h e  Kamloops Lake  and Yalakom River   areas  of Brit- 
i sh  Columbia. 

Habit  of  Ore 

In most  mercury  mines  the  ore  occurs i n  i r r e g u l a r l y   f r a c -  
tu red  or brecciated  zones,  or otherwise  porous  rocks.  I n  
these   re la t ive ly   open- tex tured   rocks   the   c innabar   occurs  as 
th in ;   d i scon t inuous   s t r i nge r s ,  or as s c a t t e r e d   b l e b s  and small  
g ra ins .   In   t he   l a rge r   depos i t s   t hese   b recc ia t ed   zones ,  or 
porous  masses of rock ,   a r e  capped or bounded on one  s ide by 
a relat ively  impervious  layer   which may c o n s i s t  of e i t h e r   c l a y  

flow. 
gouge or otherwise  impervious stratum of rock,  such  as a lava  

of c innabar-bear ing solutions  under no g r e a t  pressure,  and, 
Such s t r u c t u r a l  condi t ions   permi t ted   the  ready  passage 

subsequent ly   caused,   the   t rapping and depos i t i on  o f  t h e   s u l -  
phi.de from  these  -solut ions.  The o re -bod ies   a r e   i r r egu la r  and 
f r equen t ly  o f  i n d e f i n i t e  l imits;  a l though  the  form may i n  

r o c k s   o r   f a u l t s .  
.some  degree be c o n t r o l l e d  by t h e   a t t i t u d e  of t he   enc los ing  
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The d e p o s i t s   a r e  comnonly assoc ia ted   wi th   vo lcanic   rocks  
and f r equen t ly  with hot   spr ings   in   . reg ions  of v o l c a n i c   a c t i -  
v i t y .  However, the   mercury-bear ing   so lu t ions  do not  neces- 
s a r i l y   o r i g i n a t e  i n  the  volcanic   rock  themselves ,  but rathe:r  
i n   t h e  same deep-seated magma-basins i n  which t h e   v o l c a n i c  

may be  found f a r  from  volcanic or i n t r u s i v e  igneous rocks.  
r o o k s  were   d i f f e ren t i a t ed ;   fo r  tha t   reason ,  cinnabar deposi-.:s 

. The most   favourable   s t ructure   for  a c innabar   deposi t  i s  
one t h a t  w i l l  not  only  give  easy  access t o  t he   mine ra l i z ing  
so lu t ions ,   bu t  w i l l  a l s o   t r a p  and dam them so a s   t o   l o c a l i z s  
and concent ra te   the   c innabar .  Such op'en s t r u c t u r e s   a r e  af- 
forded by sandstone, or sandy-limestone,  and by brecc ia ted  Imd 
f r ac tu red  zones in   o the r   rocks .  The damming s t r u c t u r e  i s  
usua l ly   suppl ied  by over ly ing   lava  o r  argi l laceous  sediments  

p l e t e   s t r u c t u r e  may not e x i s t  a t  the   p re sen t   e ros ion - l eve l ,  
such as sha le ,  or by clay-gouge  along a f a u l t   p l a n e .  The com- 

d i c a t i o n  of  large  bodies  of o re .  I t  may be  mentioned t h a t  
but i t s  previous  exis tence i s  c e r t a i n l y   d e s i r a b l e  as an   i n -  

of smaller bodies by p r e c i p i t a t i o n  from  oxidizing  solut ions 
no large  bodies  of o r e  have  formed as a r e s u l t  of enrichment 

such as has  occurred i n  some chalcoci te   copper   deposi ts .  

nage  operat ions;   the   largest   mine,   the  New Almaden, t r e a t e d  
The producing  mercury  mines i n  America a r e   a l l   l o w t o n - -  

mum production; most  of t h e  mines i n  the  United  States  mine 
not  more than  400 tons  per   day when a t   t h e   t i m e  of i t s  maxi- 

2 0  t o  100 tons  per  day. 

Because of t h e   c h a r a c t e r i s t i c   e r r a t i c   d i s t r i b u t i o n  of 
c innabar   depos i t s ,  it i s  b o t h   d i f f i c u l t   a n d   c o s t l y   t o  deve1o.p 
ore-reserves:  as a r e s u l t  most  mines  never  have much o r e  
b locked   ou t ,   the  amount ranging f r o m  enough f o r  one day t o  
s u f f i c i e n t ,  a-t the  most,  for one  y e a r ' s   o p e r a t i o n .  

The mining   of   c innabar   depos i t s   d i f fe rs   l i t t l e  f rom tha.t 
.of other  lode-mining,  and  only  such  features of t he   o re   t ha t .  
tend  to 'mcdify  usual   mining-pract ice   are   ment ioned.  

the  present   surface  of   ,erosion,   open-pi t  and other   surface-  
exCaYatiOn types  of  min,ing a r e  common. Owing t o   t h e   b r i t t l e -  
ness  O f  c innabar ,   abundant   f ines   a re  made during  mining  opera- 
t i o n s  and special   provis ions  should  be made t o  save   t he   f i nes ,  
p a r t i c u l a r l y  in t he   cons t ruc t ion  of chutes .  

As a r e s u l t  ,of t h e  common occurrence of  c innabar   c lose t o  

, ,  
, .  . , ,  : 

V e n t i l a t i o n  

ary  mine-temperatures  there may be a v o l a t i l i z a t i o n  of mercury 
V e n t i l a t i o n  in a mercury  mine  should  be  good. A t  o rd in-  
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from d r o p l e t s  of na t ive   mercu ry   t ha t   occu r   i n  some depos i t s ,  
bu t  good v e n t i l a t i o n  w i l l  e l imina te  any  poisonous  mercury 
fumes. I t  i s  t o  be noted   tha t   the   minera l   c innabar ;which  i s  
the   ch ie f   o re  of mercury,  does  not  give off  mercury  fumes a t  
ordinary  mine  temperature.  

Sampling 

Owing t o   t h e   b r i t t l e n e s s  of cinnabar  and i t s  occurrence - 
as   d i scon t inuous   ve in l e t s  and i so l a t ed   b l ebs ,  which are   both 
lar 'ge and small, accurate   sampling of c innabar   depos i t s  i s  ex- 
t remely  diff icul t .   Ordinary  channel-sampling i s  r e l i a b l e   o n l y  
i n  low-grade  deposits, or i n   t h e   u n u s u a l   d e p o s i t s   i n  which t h e  
cinnabar   occurs   evenly  disseminated  throughout   the  rock.   Pan-  
ning of numerous samples  from  rock  faces i s  common i n   o p e r a t -  
ing  mines,  and when do'ne by an  experienced  panner w i l l  g ive  
exce l l en t   r e su l t s ;   checks   w i th in  a limit of e r r o r  of 0 .1   per  
cent.  mercury  have  been  reported. 

The metal lurgy of mercury  ore  involves  the  breaking down 
of   the  ore-mineral   c innabar   into  e lemental   mercury  e i ther  by 
r o a s t i n g   i n   t h e   p r e s e n c e  of oxygen o r r e t o r t i n g   i n   t h e   a b s e n c e  
of oxygen. In t he   roas t ing   p rocess   t he   mercu ry  i s  d r iven  off 
as  mercury  vapour  and the   su lphur  i s  o x i d i z e d   t o   s u l p h u r   d i -  
oxide  gas ,  S02; the   mercury vapour i s  subsequently  condensed t o  
l iquid  mercury  in  cooling  condensers,   and  the,   sulphur  dioxide 
gas escapes   in to   . the   a tmosphere .   In   the   re tor t ing   p rocess ,  
lime i s  cormonly  added t o   t h e   o r e   t o  combine wi th   the   su lphur  
o f  t h e  sublimed  mercuric  sulphide  to f o r m  calcium  sulphide and 
su lpha te  and t h e  mercury  vapour of the   d i ssoc ia t .ed   su lphide  
i s  condensed i n   c o o l i n g   c o n d e n s e r s   i n   t h e  same way a s   i n   t h e  
r0ast 'in.g  process. 

Chemistry 

per t inent   chemica l   da ta  w i l l  be  given.  Mercury  boils a t  357.3 
To a id   i n   unde r s t and ing  the   me ta l lu rgy  of mercury, some 

degrees C. (675.1  degrees F . j  under  normal  atmospheric  pres- 
sure .   Cinnabar   (mercuric   sulphide)   subl imes  direct ly  t o  mer- 
cu r i c ' su lph ide   vapour   r ead i ly   a t  580 degrees C . ,  (1076  degrees 
F.) a t  normal  atmospheric  pressure;   the  melting  point of c in -  
nabar i s  not  knolrin, but  it l i e s  above  the  subliming  point.  
WXen c innabar  i s  roas ted   in   contac t   wi th   an   excess  of oxygen, 

and a t  450  degrees C .  (842  degrees F.), oxida t ion  is  r ap id ;  
it u e g i n s   t o   o x i d i z e   a t   a b o u t  230 degrees C .  (428  degrees P.) 

the   ox ida t ion   takes   p lace   l a rge ly   in   the   vapour   phase .  Re-. 
t o r t i n g  is c a r r i e d  o u t  i n   t h e   r e l a t i v e   a b s e n c e  of oxygen and 
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mercury i s  not re leased   readi ly   f rom  c innabar   un t i l   near  t h e  
sublimation  temperature of 530 degrees C .  (1076 degrees F.;. 

Arsenic and  antimony compounds a r e   t h e   o n l y   i m p u r i t i e s  
which may be  found i n   t h e   o r e   t h a t   a r e   s u f f i c i e n t l y   v o l a t i 1 . e  
t o   i n t e r f e r e   w i t h   t h e   e x t r a c t i o n  of t h e  mercury.  Arsenic c.om- 

because   t he   bo i l i ng   po in t  of a rsen ic   t r iox ide ,   which  i s  355 de- 
pounds a r e   t h e  m o s t  se r ious   impur i t ies  i n  roas t ing   processes  

which i s  357 degrees C .  (675  degrees F . ) .  However, a.sl igk.t  
g rees  C. (671  degrees P,), i s  v e r y   c l o s e   t o   t h a t  of  mercury, 

modi f ica t ion  of the   t rea tment   p rocess .  i s  usua l ly   su f f i c i en t ,  t o  
overcome the  contaminat ion  of   the  mercury by t h e   a r s e n i c   t r i -  
oxide  vapcur.  Antimony oxides  have  boil ing  points much lower 

the  condehser  system will e f f e c t  a condensa t ion   of   the   an t i -  
than   those  of mercury  and a r e l a t ive ly   s imp le   mod i f i ca t ion  of 

mony oxides from the   furnace   gases  a t  temperatures  well   above 
the  condensat ion  temperature  of the  mercury. 

Types of Furnaces 

Of t h e  two main meta l lurg ica l   p rocesses ,   roas t ing  and r e -  
t o r t i n g ,   r o a s t i n g  i s  by f a r   t h e  more s a t i s f a c t o r y  and  usual 
pract . ice .  

Several   types  of furnaces  and k i l n s   a r e  used i n  t h e   r o a s t -  
i ng   p rocesses ;   t hese   i nc lude   t he   coa r se -o re ,   Sco t t  and Armak- 
Spirck  shaf t - furnaces ,  and two types  of mechanical   roasters ,  
namely Herreschoff   furnaces   and  rotary-ki lns .  Of t hese   t ypes  

furnace and t h e   r o t a r y - k i l n .  The Armak-Spirck furnace,  a 
o f  furnaces  only two a r e  i n  common use in America, t h e   S c o t t  

similar type t o  t h e  Scott, i s  used   la rge ly  in Europe. 

The main f e a t u r e s  of these   furnaces  w i l l  be   b r i e f ly   des -  
c r ibed .  

Coarse-Ore  Furnace - The typica l   coarse-ore   furnace  i s  a s inp le ,  
in te rna l ly- f i red   shaf t - furnace   tha t   uses   charcoa l  or coke mixed 
wiYn coarse   o re ;   the   p ieces  of ore   a re   p referab ly   'over  2 1 1 2  

nace i s  r a r e l y  used i n ' h e r i c a .  
inches i n   s i z e ,  f i ne   o re   canno t  be t r ea t ed .   Th i s   t ype  of fllr- 

Sco t t  'urnace - The Scot t   furnace  ha's been ,   un t i l  a few  years 
ago,  used  almost  exclusively i n  America. The ro t a ry -k i ln   has  
been  gradually  superseding it. 

The Scot t   furnace  i s  a la rge   b r ick   s t ruc ture ,   the   ou te l -  
wa l l s  Of which a r e  made of  ord inary   b r ick  and t h e   i n n e r  walls 



l i ned   w i th   f i r e -b r i ck .  The f u r n a c e   c o n s i s t s  of  one o r  more 

t i e r s  each   s e t  a t  45 degrees .  The o r e  i s  f e d   i n t o   t h e   t o p  of 
p a i r s  of narrow  shaf ts   which  contain  f i re-clay  shelves  or  

t i e r  t o  t i e r   a g a i n s t   t h e   h o t   g a s e s   i s s u i n g  from the  furnace-  
the  i 'urnace and it moves do-m by g r a v i t y   i n  a zig-zag  from 

box through  por t s  on t h e   s i d e .  The mercury  vapour and S U I -  

towards   the   top  of t h e   s i d e  o f  t he   fu rnace .  
phur   dioxide  gas   pass   off   f romthe  roasted  ore   through  ports  

Scot t   furnaces   a re   favoured  a t  many mines  because  they 
have  high-feed  efficiency,  and,  because of the  absence  of  mov- 
i n g   p a r t s ,  a low maintenance  cost .  However, with  ores  con- 
t a i n i n g  much pyr i te ,   an   excess   o f   mercur ia l   soot  i s  formed 
which when absorbed by t h e   f u r n a c e   b r i c k s   c r e a t e s  a lo s s  of 
mercury.   Scott   furnaces  can  be  used  for small a s   we l l  as 

have   been   s .a t i s fac tor i ly   opera ted .  
l a rge   ope ra t ions ,   a s   fu rnaces  of as low as   10-ton  capaci ty  

Cermak-Spirck  Furnace 1 The Cermak-Spirck  furnace,  used  ex- 
t e n s i v e l y   i n  Europe,  is 6 modif ica t ion  of t h e  S c o t t .  I t  i s  
not  used  in  America. 

Mechanical  Furnace - O f  the   mechanica l   furnaces ,   the   Herres -  
chof f   hea r th - fu rnace   and   t he   ro t a ry -k i ln   a r e   t he  two import- 
a n t   t y p e s .  

Herreschoff  Furnace - I n  a Herreschoff   furnace   the   o re  i s  
f e d   i n t o   t h e   t o p  of t he   fu rnace  and f a l l s  on t o  a s e r i e s   o f  

rakes  or r a b b l e s   s e t  on r a d i a l  arms t h a t   a r e   r e v o l v e d  by a 
superimposed  horizontal   hearths.  The m a t e r i a i  i s  s t i r r e d  by 

hea r th  and it d r o p s   t o   n e c e s s a r i l y  lower h e a r t h s .   I n   t h i s  man- 
c e n t r a l   s h a f t ;   t h e s e   r a k e s  s t i r  t h e   o r e  t o  the   edges  of each 

t h e   r i s i n g   h o t   g a s e s   t h a t   p a s s   t h r o u g h   t h e   o r e  f r o m  a f i r e -  
n e r   f r e s h   s u r f a c e s  of   ore-fragments   are   cont inual ly   exposed  to  

mercury  vapour  and  sulphur  dioxide,  pass off  through a p o r t  
box on the   pe r iphe ry  o f  t h e   f u r n a c e   s h a f t .  The escaping  gases ,  

a t  t h e   t o p  of t h e   f u r n a c e  and i n t o   d u s t   p r e c i p i t a t o r s   a n d  con- 
denser s .  

Herreschoff   furnaces   are   not   widely  used  because  the  fuel-  
consumption i s  high  and a cons iderable  amount of dus t  i s  c rea t ed  
by rakes .   This  d u s t  must be prec ip i ta ted   f rom  the   gas-s t ream 
be fo re   t he   gas   en t e r s   t he   condense r s ,  add:.ng a g a i n   t o   t h e   o p e r -  
a t i n g   c o s t .  

Rotary-Kiln - The f i r s t  recorded  use of a r o t a r y - k i l n  was i n  
1903 a t  t h e   S o c r a t e s  Mine i n   C a l i f o r n i a ,   b u t  it was not. u n t i l  
1918 w i t h . t h e   i n s t a l l a t i o n  and  cont inued  operat ion of a r o t a r y -  
k i l n  at  t h e  New I d r i a  Mine i n   C a l i f o r n i a ,   t h a t   t h e i r   u s e   b e -  
came es t ab l i shed .  A t  t he   p re sen t   t ime  a r o t a r y - k i l n  i s  t h e  
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more cormon type  of furnace  used on t h i s   con t inen t .  

A r o t a r y - k i l n   c o n s i s t s  of a r evo lv ing   p l a t e - s t ee l   t ube  
s e t  on a s l o p e   t h a t .  may range  from 1 1 2  an   i nch   t o  1 1/2 inches 
t o   t h e   f o o t .  The tubes  range i n  diameter f r o m  18  inches t o  
5 f e e t  and i n  l e x t h  From 1 6   f e e t   t o  75 fee t ;   cor responding  
c a p a c i t i e s  of s ing le   tubes   range  f r o m  8 tons t o  150 tons per 
twenty-four  hours. The da i ly   capac i ty  of  any  one  furnace i s  

r o a s t i n g  more qu ick ly   t han   so f t   f i ne   o re .  The capac i ty  of a 
also  dependent   on  the  nature  of the   o re ,   coarse   o re   over -  

p l an t  may, of course,   be  increased by inc reas ing   t he  number 
o f  ki1.m. 

The ore  i s  f e d   i n t o   t h e  upper end of t he   t ube ,   and  as 
t h e   t u b e   r e v o l v e s   t h e   o r e  works  towards  the  lower end a g a i n s t  
t h e   h o t   g a s e s   r i s i n g  f r o m  a .   h igh -p res su re   o i l -bu rne r   a t   t he  

i n  1 l / Z  minutes t o  82 1/2 revolutions  per  minute.  The pner- 
lower  end; the   speed  of the   tube   ranges   f rom one revolu t ion  

the   t ube   t h rough   dus t -p rec ip i t a to r s  and condensers.  
cury  vapour and s u l p h u r ' g a s e s   a r e  drawn  from t h e  upper end of 

A marked d i f f e r e n c e  i n  operat ion  between  the  Scot t  fur- 
nace and t h e   r o t a r y - k i l n  i s ,  t h a t  whereas a roas t   r equ i r e s   ap -  
proximately 24 hour s   i n  a Scot t   furnace ,  it t akes   bu t  30 t o  50 
minutes   in  a ro t a ry -k i ln .  

Re to r t s  - R e t o r t i n g   d i f f e r s  f r o m  r o a s t i n g   i n   t h a t   v e r y   l i t t l e  
ox ida t ion  of the  c innabar   occurs;   the   f lames  are   around  the 
ore-container  and a r e   n e v e r   i n   d i r e c t   c o n t a c t   w i t h   t h e   o r e  ILS 

i n   r o a s t i n g   f u r n a c e s .  

D-shaped cross-sec t ion .  They a r e  commonly about  one f o o t   i n  
R e t o r t s   a r e   c a s t - i r o n   c o n t a i n e r s  of e i t h e r   c i r c u l a r  o r  

diameter,  15 f e e t   l o n g ,  and are   horizontal ly-mounted  e i ther  
s ing ly  or  i n   b a t t e r i e s   i n  a s ing le   fu rnace .  

conta ins  much pyr i t e ,   l ime  i s  added t o  combine wi th   t he   excess  

deposi ted i n  the  condenser .  
sulphur;   o therwise  mercuric   sulphide,  and not  mercury, will be 

The r e to r t - cha rge  may cons i s t  of o re ,  or if t h e   m a t e r i a l  

r e p o r t e d   t h a t  t h e  Chinese  operated them exclusively,  but th<$y 
R e t o r t s  a r e  t h e   e a r l i e s t   t y p e  of furnace  used,  and it Ls 

a r e   n o t   i n  common use a t  present .  They a re   l a rge ly   u sed   i n  
the   ve ry   ea r ly   s t ages  of development  of a p rope r ty ,   fo r   t he  
t rea tment  of special   h igh-grade  ore ,  or as an accesso ry   t o  a 
l a r g e r ' l u r n a c e - p l a n t  for t he   t r ea tmen t  of mercur ia l   soot .  
Their   d isadvantages  are ,   h igh  construct ion-costs   per   uni t -  
capsc i ty  and high  labour-  and f u e l - c o s t s .  



Condensers 

The mercury  vapourthat  comes f r o m  t h e   f u r n a c e s ,   k i l n s  
or  r e t o r t s  i s  f i r s t  passed   th rough  dus t -co l lec tors   to   c lean  
it from dus t  and then  through  condensers ,  f i r s t  t o  C O O 1  t he .  
gas-stream and then  t o  condense the  mercury.  

The d u s t - c o l l e c t o r s   a r e  of two  t y p e s ,   t h e  Cyclone type  
i n  which t h e   v e l o c i t y  of the   gas-s t ream i s  grea t ly   reduced  and 
t h e   d u s t - p a r t i c l e s   s e t t l e  by g rav i ty ,   and ,   t he   Co t t r e l   t ype ,  
whereby t h e   d u s t   p a r t i c l e s   a r e   e l e c t r o s t a t i c a l l y   p r e c i p i t a t e d .  

The gas-s t ream  i ssues   f rom  the   furnaces  a t  about 300 de- 
grees  C .  (572 degrees  P . )  and i s  cooled by c o n t a c t   w i t h   t h e  
cool  wals of the  condenser;  it i s ,  of c c w s e ,   d e s i r a b l e   t h a t  
t he   conduc t iv i ty  of the  condenser-walls  be as high as possi-  
ble .   Pract ical ly   complete   condensat ion of t h e  mercury-vapour 
can be accomplished if t h e  final temperature  of the   gas-s t ream 

a cyclone-chamber t h e  v e l o c i t y  of t h e  gas-strehn i s  g r e a t l y  
i s  about  30 degrees  C .  (86 degrees P.). After  passing  through 

reduced f r o m  tha t   possessed  by it a t   t h e   t i m e  of i s suance  from 
. t h e   f u r n a c e ,  s o  t h a t   a t   t h e   c o o l e r   t e m p e r a t u r e s .  a t  t h e  end of 
the  condensing  system,  the  mercury,  cooled, t o  a mist of drop- 
l e t s ,  w i l l  r e a d i l y  condense as l i qu id .   i n   t he   con ica l - shaped  
bottoms of the  condensers .  

Condensers a r e  made f rom  e i ther   b r ick ,  wood, g l a z e d   t i l e  
o r  a c i d - r e s i s t a n t   m e t a l   a l l o y s ;   g l a z e d   t i l e  and a l l o y s   a r e  i n  
common use a t  present .  

pots  and Prom t h e s e   i n t o  76-pound wrought-iron o r  pressed-s tee l  
f l a s k s  for shipment: 

The mercury i s  tapped   f rom  the   condensers   in to   cas t - i ron  

and i s  usua l ly   co l l ec t ed  from the  condensers  once a month. 
This   soot   cons is t s  of small   aggregates  o f  mercury  droplets  and 
dus t ,  or of mercury compounds and  dust. The mercury  droplets  

' surface;   these  mercury  globules  will coalesce  and  can  then  be 
and dust  can  be  cleaned by raking o r  t r o w e l l i n g  on a smooth 

c o l l e c t e d   i n t o  a pot.  Dust  containing  mercury compounds must 

t o  t he   ma in   p l an t .  
be r e t o r t e d ;   t h i s  i s  usua l ly  done i n  small D-retor ts   accessory 

Mercurial   soot commonly co l iec ts   in   the   condenser -sys tems,  

wiil conta in  a smail  amount of base-metal amalgam. This  can 
Comonly ,   the   mercury   as   co l lec ted  from the   condensers ,  

be   co l lec ted  by s l igh t ly   ae ra t ing   t he   mercu ry ,  whereby t h e  
amalgam w i l l  c o l l e c t  on t h e   s u r f a c e  and can  then  be skimned 
off. This i s  s imple r   t han   s t r a in ing   t he  full pot of mercury- 
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through a chamois c l o t h  

- Concentration o f  Mercury  Ores 

Numerous attempts  have  been made to   concent ra te   mercury  

t h e   o r e s  of gold  and  the  base  metals;   but  results  have  not 
ores   by   the  same methods a s   a r e   u s e d   i n   t h e  COnOentration Cf 

been  commensurate wi th   t he   t ime  and money spent.  Reasonably 
good r e su l t s   can   be   ob ta ined   by   f l o t a t ion  or by a combination 

denoy of cinnabar t o  f o r m  abundant  slimes makes high  recover- 
of g rav i ty-concent ra t ion  and f l o t a t i o n ,   b u t   t h e  marked t en -  

i e s   d i f f i c u . l t .  I t  must  be  remembered t h a t   t h e   c o n c e n t r a t e  
. when obtained,  must  be  roasted o r  r e t o r t e d  t o  recover   the  Eer-  
' cury  f r o m  the   c innabar   concent ra te .  A t  the   p resent   t ime,  p r o -  
cesses  of concent ra t ion  of mercury  ores  have  not  been so per- 
f e c t e d   a s  t o  r ep lace   t he   d i r ec t   fu rnace - t r ea tmen t  of t h e   o r e .  

Economics of Mercury 

Production  and Consumption 

The ch ief   mercury-producing   count r ies   a re   Spa in ,   I ta ly  
and the  United  States;   smaller  producers  include Mexico,  China 
and Russ ia .   Spa in ,   I ta ly ,   and   Russ ia   a re   repor ted   to   cont ro l  
t h ree -qua r t e r s  o f  t h e  world  production  (Mining  and  Metallurgy, 
May, i939) .  The major  consumers a re   the   Uni ted  Kingdom, United 
S t a t e s ,  Germany, France  and  Japan;  the most no t i ceab le   r ecen t  

United Kingdom  and  Germany i n  1938,   over   the  high  ra tes  o f  
deve lopment   be ing   the   increase   in   ra te  of consumption i n  t h e  

1937. 

The increased  consumption of mercury i n  1937  over t h a t  

The mines i n   I t a l y  and  Spain  are   reported  (as  of February,  1940) 
of 1936 was accompanied by renewed a c t i v i t y   i n  mercury mining. 

t o  be   opera t ing   a t   capac i ty .   I ta ly   responded  by   increas ing  i t s  

t o  more t h a n  h o  and a ha l f   t imes   the   average   for   the   p receding  
p r o d u c t i o n   i n  1937 and ma in ta ined   t he   i nc rease   i n  1938  and  1939 

will probably  continue t o  supply a i a r g e r   p a r t  of the   wor ld ' s  
f i .ve   years .  Even w i t h   t h e   c e s s a t i o n  of the  Spanish war, I t , a l y  

p roduc t ion   t han   she   has   i n   t he  past., Spanish  production  ha,$ 
continued t o  i n c r e a s e   s i n c e   t h e   C i v i l  Xar, reaching a record 
monthly  production of 22,000 f l a s k s   i n  December,  1939. I t  may 
be   no ted   tha t   the  Aimaden d i s t r i c t   i n   S p a i n  w- as  never t h e  

been  handed  over t o  General  Franco i n   p e r f e c t ' o r d e r .  The mfines 
scene of f i g h t i n g  and t h e  mine  equipment i s  reported t o  have 

i n   t h e   U n i t e d   S t a t e s   w e r e   v e r y   a c t i v e  in t h e   f i r s t   h a l f  of :1937, 
but a d e c l i n e   i n  demand and dec rease   i n   t he   p r i ce   caused  a drop 
i n   t h e   r a t e  of production f r o m  these  mines   dur ing   the   l a t te r  
h a l f  of 1937.  Hmever,   production  increased f r o m  16,508 f lasks  
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in  1937  to 17,991  flasks  in  1938  and,  to an estimated  pro- 
duction  of  18,343  flasks in 1939. 

Germany  has  recently  attempted  to  develop  domestic re- 
sources,  but  has  been  unable  to  curtail  the  amount  of  her  im- 
ports . 

Normal  international  'trade was some-what  hampered  by  the 
civil war.in Spain,  but  smple  supplies  have  always  been  avail- 
able. 
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Country 

Alger ia  
Aus t r ia  ' .  

Bol iv i a (2 )  
China(2) 
Chosen 
Czechoslovakia 
Germany 

Japan 
I t a l y  

Mexico 
?Jew Zealand 
Clueensland 
Roumania 

Tunis ia  
Spain 

Turkey 
U.S.S.R. 
United. States 
Canada 

World " Production of Mercury  1935-38, by Countries 

(Compiled by R.  B. Mi l l e r  of t he   Un i t ed   S t a t e s  Bureau o f  Mines) 

F lasks  
1: 

. I .  

422 
1 2  

1313 

2004 
4 

116 
28191 

148 
6277 

17 
7 

35559 
1 

25 
25 

17518 
8700 

. . ~  
100339 

> 
Metric 

tons  

. ~ .  
. 4  

14.5 
45.3 
.1 

69.1 

971.8 
4 .0  

216.4 
5.1 

. 3  
0.6 
. 1. 

1225.8 
. 8  
.9 

;3)300.0 
603.9 

3459.1 
... 

Flasks 
1: 

116 
3 

2460 
224 

2 

1093 
1076 

42732 
436 

5307 
... 
78 

13142368.4 
( 3 ) 2 . 3  

72 

8700 
836 

16559 
... 

122874.7 

s 
Metric 

t ons  

4.0 
.I 

7.7 
84.8 

64.7 
.1 

1473.1 
3 7 . 7  

183.0 
15.0 

2.7 
... 

(31.1 
(3)1461 

2.5 

300.0 
20.8 

517.2 
... 

4236.48 

(1) Data no t  yet  ava i l ab le .  
(.2) Exports. 
(3 )  I m p e r i a l   I n s t i t u t e ,  London, and Meta l lgese l l schaf t .  

Flasks- 
19: 

160 
134.0 

1.8 
1736 

(3) 2750 
1741 

86719 
580 

4936 
18 
1 2  

(3)42342 

484 
26 

8700 
17991 

2.0 

(1) 

(1) 
... 

Metric 
t ons  

5.5 
4 .5  

. 6  
59. 0 

. l  
(3195 

60 
2300.0 

20.0 
170.2 

. 6  

. 4  

(2)1460 
.9 

1 6 . 9  

(1)  

300 
620 
... 

(1)  

-r 1938 

65 2 . 2  

3)2890  (3199.6 

6671.9 2300.0. 

~ . .  ... 
(1) (1) 

(1) (1) 

(3)580  (3)20 

(3)lO ( 3 ) . 3  
8519 293.7 

(1) (11 
(1) (1) 

40000  1378.9 
201 

(3)596  (3)20.5 
6 .9  

17991 620.2 
(1) (1) 

Note: 1 m e t r i c   t o n  = 29.008 f l a s k s  of ___ 
76 pounds. 



I n  Canada the   on ly   p roduc t ion   i n  1938 came from the  prop- 
e r t y  of t h e  Empire  Mining Company i n  the  Bridge  River   area:  
product ion for t h e   y e a r  amounted t o  10 f l a s k s  of mercury. 

In 1937  one  hundred  and  one  mines,  and i n  1938,  ninety- 
one  mines i n   v a r i o u s   p a r t s  of the  United  States  produced mer- 
cury:   the   product ion by s t a t e s   (Mine ra l s  Yearbook,  1938;  p. 
602:  and  1939,  p.  662), i s  given  below f o r  both 1937  and  1938: 

Prod-ucing 
S t a t e  Mines 

Arkansas, 
Oregon 

Texas  and 
Washington 

Nevada 
Arizona 

Flasks of  
76 l b s .  

1937 

9743 
42 64 

2266 
1.98 
37 

Value 

1937 

$878,624.00 
384,527.00 

204,348.00 
17,855.00 
3,337.00 

4,610 

336 
... 

17,991 

e c t l y  by her   impor ts .   In  1938 imports amounted t o  49,584  lbs. 
The Canadian  consumption of  mercury i s  i n d i c a t e d   d i r -  

e q u i v a l e n t   t o  652 f l a s k s ,  and i n  1939 t o  109,232 lbs .   equiva-  
l e n t  t o  1 ,437   f l a sks .  The United  States  consumption of mer- 
cu ry   i n  1938  amounted t o  19,600;  and i n  1939 t o  an  estimated 
19,280 f i a s k s  ~ 

T a r i f f s  and Car t e l s  

A t  present   (Apri l ,   1940)   the  United  States   maintains   an 

posed l a t e   i n  i922 t o   p r o t e c t  domestic producers,  b u t  d e s p i t e  
import tar i f f  of 25 cents   per  pound on mercury. This was im-  

t h i s   t a r i f f ,  European  producers  were  able t o   g e t  a l a r g e   p a r t  
of the  United  States   market .   In   1928  a ,European  Cartel ,   the  
Mercurio  Europio  with  Spain  and  I ta ly   the mos t  important mem- 
b e r s ,  was formed t o  c o n t r o l   t h e   p r i c e  of mercury  and t o  keep 
t h i s   a t   a s   h i g h  a leve l   as   poss ib le .   Dur ing   the   Spanish   Civ i l  
War and f o r  some t ime  previous,   the   Cartel  was inqpera t ive ,  
but  it began to   func t ion   aga in   i n .May ,  1939,  and t o   h a n d l e   t h e  
product  from  both  countries,   chiefLy  through i t s  s , a l e s   o f f i ce  

i n g  of t h e  s a l e s  offi.ce t o   B r u s s e l s ,  Belgium,  have  not a s   y e t  
i n  London. I t  i s  unders tood   tha t   repor t s   concern ing   the  mov- 

mater ia l ized   (Apr i l ,   1940) .  Both the  Spanish  and  I ta l ian  pro-  
duc ing   mines   a re   under   the   d i rec t   cont ro l  of t h e i r   r e s p e c t i v e  
governments . 
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t he   pas t   f ew   yea r s .  Because of t h e   t a r i f f  of 25 cents   per  
The pr ice   of   mercury  has   f luctuated  considerably  during 

pound on mercury  imported  into  the  United  States ,   there  i s  a 

f e r e n t i a l   v a r i e s  from t h e   t a r i f f  of $19 a f lask ,   and  i s  de- 
d i f f e r e n t i a l  between t h e  Mew York and London p r i c e s ;   t h i s   d i f -  

pendent on t h e   r e l a t i v e   p r i c e s   i n  New York and  Lordon.  Between 
September,  1936 and October,  1937,  there was a p r i ce   d i f f e ren -  
t i a l   i n  favour of s e l l i n g  mercury i n  the  United  States   market ,  

yea r   t he  p r i c e . d i f f e r e n t i a 1  f e l l  below t h e   t a r i f f   r a t e .  
exceeding $19  'per   f lask,   but  i n  November and December o f  t h a t  

With t h e   i n c e p t i o n  of  war i n  September,  1939, t h e   p r i c e   r o s e  
During  1939 t h e   p r i c e  of mercury  has  f luctuated wide1,y. 

cons iderably   for   severa l  weeks  and reached a climax  toward 
t h e  end  of  January,  1940,  with  the  announcement  that London 
had  purchased  10,000  flasks a t  a p r i c e  of $200  per  f lask  f .0.b.  
I t a ly ,   a l t hough   t he   Ca r t e l   pos t ed  a p r i c e  of $205 per  f la.sk 
c . i . f .  New York, duty  unpaid. 

D e a l e r s   i n   t h e   U n i t e d   S t a t e s   f e a r   t h a t   t h e   v a r i o u s   i n -  

business i n  mercury i n   t h e   U n i t e d   S t a t e s  i s  being  done  on a 
creases   are   due  wholly  to   manipulakion,  and a s  a r e s u l t  most 

shor t - te rm  bas i s .  

a t  Xew York and London, and  excess of New York pr ices   over  
London p r i ces   fo r   pe r iod  1922 - February,  1940  (Minerals  Year- 
book,  1935 - 1939, E; & M. J . ,  February,  1940, and E. & M.J. 
Metal  and  Mineral  Markets,  February,  1940)  follow: 

Average y e a r l y   p r i c e s   p e r   f l a s k  (76 pounds) of rnercuriy 
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- 
Year 
- 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 

1932 
1931 

1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 

- 

Ne-N York 

$ 58.95 
66.50 
69.76 
83.13 

118.16 
91.90 

123.51 
122.15 
115.01 
87.35 
57.93 
59.23 
73.87 
71.99 
79.92 
90.18 

T London 

$ 51.57 
46.83 
52.93 
66.90 

104.01 
76.15 

108.54 
108.11 
105.9:t 
89:76 
48.24 
41.64 
56.15 
60.74 
64.33 
69.65 

Sxcess of New York 
over London 

$ 7.68 
19.67 
16.83 
16.23 
15.75 
14.15 
14.97 
14.04 
9.10 

17:59 
9.69 

17.72 

15.59 
11.25 

20.53 

(Kinus)2.41(bndon exces: 

75.47 
103:94 (E. and M.J., Feb. 1940) 

Jan. 175.00 (E. and M.J., Feb. 1940) 
Feb. 175.00-183 (E. and M.J. Metal  and  Mineral 

66.92 I 8.55 

Markets  for  February, .  1940) 

Grades :of Mined Ore  and  Production Cos ts  

ing   count r ies   the   average   g rades  of o re  as mined over a per iod 
For  purposes of comparison  between  the t h r e e  main  produc- 

of yea r s   a r e   g iven  below:  (Schuette, 1937, p. 6 8 ) .  

I Grade P e r i o d   t o  'Nhich Grade 
% Mercury Figure  Applies 

Almaden mine  (main 
producer i n   Spa in )  5.00 1931 t o  1934 

I t . a ly  

1930 t o  1936  0.35 Uni ted   'S ta tes  

i930 t o  1934 0.79 

Concerning  costs of production  per  flask,Ransome (1939) 
says of Cal i forn ia   cos ts :   "This   cos t  f o r  present-day  quick- 

$100 and  more; the  average cos t  of product ion i s  approximately 
s i l ve r   min ing ' in   Ca l i fo rn ia   va r i e s   f rom $30 t o  as much a s  

$65 per   f l a sk . "  
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" 
Uses 

Formerly  mercury was much used f o r  amalgamation i n   t h e  
t reatment  of  go ld   o res ,   bu t   wi th   the   increased   use  of cyani,- 
d a t i o n  and  improvements made i n   t h e   r e c o v e r y  of mercury froln 
amalgamation  processes,  the amount o f  new mercury  used i n  

yea r s .  By f a r   t h e   g r e a t e s t  amount of mercury i s  now used i:n 
amalgamation has dec reased   cons ide rab ly   w i th in   t he   pas t  few 

of var ious  drugs and chemicals.  A few of i t s  var ied   uses  in- 
e l e c t r i c a l   i n s t r u m e n t s  and  apparatus and in   t he   manufac tu re  

e lude:   the   manufacture  o f  mercuric   fulminate ,  a compound used 
in   pe rcuss ion   caps  and de tona to r s ;   a s  a processing  substance 
in ' t he   manufac tu re  of f e l t ;   a s  a c o n s t i t u e n t   i n  mercury-vapour 
l amps ,   a r c   r ec t i f i e r s  and o s c i l l a t o r s ,  and, t h e  most  recent 
use i s  i n   t h e  newly  developed  mercury ( m e t )   b o i l e r s ,  where 
mercury i s  used  instead of water .  
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THE USES OF QUICKSILVI 
(Jenkins  and  Ransome,  1939) 

Y 

I 

Industries  Using Specific  Use or Product Form  in  Which  Quicksilver 
of Total is  Used Quicksilver 
Appr0x.g 
.~ 

..................................................... I 
Pharmaceuticals ...................... : ................................................. 

Dental  Preparations Redistilled  Quicksilver 
.............................................................. 

Drugs  and  Chemicals i Red and Yellow  Mercuric  Oxide Corrosive  Sublimate 

Fulminate of Mercury ............................................................... ~ 19% 

.................................... ............................................................................................................................ 
Chemical  Preparations  Calomel j;/ 

.................................................................... 
Seed  Disiflectant  Metallic  Quicksilver  and  Compounds ... 

I 9% Explosives ........................................................ Detonators 
I . . i ............................................................................... 

Gas  Pressure  Gages 
Flow  Meters 

Industrial  and  Control  Venturi  Meters 
Instruments  Vacuum  Pumps .................................................................. 

,Heat  Control  Devices 
!Automatic  Motor  Switches 
'Mercury  Vapour  Lamps 

Electrical  Apparatus  Rectifier  Tubes 

Paint .................................................................................. Vermlllon ....................................................................................... 

Hats ("Fur  Cutter's'' 

I Certain  Types of Batteries . .  

Metallic  Quicksilver 

trade) . Felt ................................................................................................................. Ifiercuric Nitrate ................................................................................... 5% 
Chemical  Industry .................... Caustic  Soda .................. Metallic  guicksilver ........................................... .................... 3% 

Acetlc  Acid  Mercuric  Salt  as  Catalyst ......................................... 



I 

t- 
-4 

I 

p~ USES OF QUICKSILVER (Continued) 

Industries  Using 
cf Total i s  Used Quicksilver 
kpprcx . % Form in’A%ich  Quicksilver Specific Use or Product 

Gold  Nining 

Miscellaneous  Uses 

General  Laboratory  Use  Science  Labs. in  Schools  and 
Industrial  Laboratories 

Universities _ ......................... 
._ Amalgamation ............... : ._ 

Cleaning  Chemicals ._ 
Manufacture o f  Fireworks .I ............... 
Harine  Antifouling  Paints 
:Vood Preservative ........... 

Bearings for Lighthouse 

Refining of Lubricating Oils 
Supersensitizing  Photographic 

Meroury  Boiler 
Printing  Processes 

Lenses 

Film 

2% 
Metallic  Quicksilver 
Metallic  Quicksilver 1% 
Quicksilver  Amalgam 

Red  .Oxide of Mercury 
Sulphocyanate of Mercury 

Mercuric  Chloride 
Quicksilver  Compound 

Metallic  Quicksilver ) 



DESCRIPTION OF DEPOSITS. 

- Pinchi  Lake 

the   Consol ida ted  Mining  and Smelting Company of Canada, Lim-  
The mercury proper ty  a t  P inchi  Lake ( P l a t e  I A )  owned by 

i ted ,   compr ises   the   fo l lowing   minera l   c la ims:  Mercury Nos. 1 
t o  3, Pinchi  Nos. i t o  4, Dugout Nos. 1 t o  8,  Chief Nos. 1 t o  
2 and f r a c t i o n s .  

- - 
- 

I 

by J. G. Gray of the  Geological  Survey o f  Canada, and i s  des- 
The discovery of c innabar  w a s  made i n   t h e  summer of 1937 

cr ibed  by  him on p. 9 of Paper  38-14,  1938.  However, t h e   o r i -  
g ina l   c l a ims ,   t he  Mercury Nos. 1 t o  3,  were  not  staked until 
May, 1938, by A. J .  Ostrem,  George  Nielson  and A .  R .  Brown; 
these   were   op t ioned   i n   t ha t   yea r  by the  Consol idated Mining 
and  Smelting Company of Canada,  Limited,  and  the  remaining 
c la ims   s taked   the  same y e a r .   S i n c e   t h a t   t i m e   t h i s  company has 

Lake ( P l a t e  I A). 
e rec ted  a comfortable camp on the   northern  shore  of   Pinchi  

The d iscovery   showings   a re   a long   the   top  of a prominent 
l imes tone   r idge  700 f e e t  above  and ad jacen t   t o   t he   nos the rn  
shore of Pinchi  Lake approximately 6 miles   f rom  the  north-  
wes te rn  end  of t h e   l a k e .  

The proper ty  may be  reached  from  Fort S t .  J ames ' a t   t he  

Of t h e s e  t h e  b e t t e r  and t h e  one i n  common use  in 1939, i s  v i a  
southern end of S t u a r t  Lake, by one.of  two land-water rou te s .  

S t u a r t  Lake f o r  1 3   m i l e s   t o   P i n c h i  Lake Indian  Reserve,   thence 
by a n  unimproved  wagon-road on good grade f o r  4 1/2 miles  t o  
the   southern   shore  of Pinchi  Lake. From t h i s   p o i n t   t h e   d i , s -  
t a m e  by -water i s  about 2 m i l e s   t o   t h e  company's camp on t h e  
nor thern   shore  of the   l ake ,   behind  a small i s land ,   benea th   the  
showings. A l t e rna t ive ly ,   t he   p rope r ty  may be  reached  by a 
t r a i l  and  poor  wagon-road, 8 miles   in   length,   branching  wes-  
t e r l y  from t h e   F o r t   S t .  James-Manson Creek  road a t  a poin t  
about 17  mi les   nor th  of F o r t   S t .  James,  and connec t ing   wi th  a 

t a n t  by water  from  the  company's camp. By f a r   t h e   ' q u i c k e s t  
po in t  on the   no r the rn   sho re  of Pinchi  Lake, about  7 m i l e s   d i s -  

way to   r each   t he   p rope r ty ,  however, i s  by a i rp l ane  from F o r t  

d i s t ance  i s  about  15  miles.  
S t .  James,  where p l anes   a r e   u sua l ly   ob ta inab le .  The a i r - l i n e  

The Pinchi  Lake c innabar   depos i t   cons is t s  of a ' k innaba r -  

morphosed.  sediments. The rocks   inc lude   l imes tone ,   cher ty  
bear ing   f rac ture-zone   tha t   cu ts  a s e r i e s  of dynamically  meta- 

quar tz i te ,   quar tz -mica   sch is t   and  a l i t t l e  glaucophane  schist .  
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These  rocks  s t r ike more or less   uniformly  north-wester ly   and 
d i p   n o r t h - e a s t w a r d ,   b u t   i n   t h e   v i c i n i t y  of t h e  showings t h e y  
have  been  warped i n t o  a s t r u c t u r e   t h a t   t h e   w r i t e r   i n t e r p r e t i s  
a s  a combined a n t i c l i n e  and s y n c l i n e   t h a t   s t r i k e s   n o r t h e r l y  
and plunges  from 25 t o  60 degrees  i n  t h e  same d i r e c t i o n .  The 
f r ac tu re -zone   s t r ikes   no r th  60 t o  70 degrees   wes t ,   a t  timer; 
p a r a l l e l   t o   t h e  bedd ing   bu t   cu t t i ng   ac ross   t he   s t r i ke  of t h e  
fo lds .   This   f rac ture-zone  i s  characterized  underground  by  ex- 
t r eme   f au l t i ng  and assoc ia ted   b recc ia t ion   over   wid ths   ranging  
from 6 i n c h e s   t o  4 fee t ,   and ,   charac te r ized  on t h e   s u r f a c e   b y  
disconnected  outcrops of b recc ia t ed   che r t ,   t he   w id ths  of brec- 
c i a t ion   r ang ing  f r o m  2 t o   1 0   f e e t .  The length  of t h e   f r a c t u r e -  

; not o f  uniform  mineral izat ion,  may be summarized as 

Length of d e f i n i t e   f a u l t - z o n e  and  associated  breo- 

a d i t  - 230 f e e t   ( a s  of June 11, 1939).  
c i a t i o n  as s e e n   i n   t h e  main d r i f t  of t h e   n o r t h  

Length of f r ac tu re -zone   i n   t he  showings on Dis- 
covery H i l l  a s   i nd ica t ed  by f a i r l y   c l o s e l y -  

c i a t ed   rock  - 750 f e e t .  
spaced  s t r ippings and outcrops  exposing  brec- 

Overal l   d is tance  between  outcrops of brecciated 
rock a t   e x t r e m i t i e s  of  par t ly-prospected  area 
and separa ted  by long  unprospected  areas of 
d r i f t  - 4,000 f e e t .  

f a u l t  or f racture-zone  mater ia l .  of both the   sou th -eas t e r ly  and 
Cinnabar  occurs most abundant ly   in  highly-brecciated 

north-wester ly   workings  over   widths   corresponding  to   those of 
t he   f r ac tu re -zone ,   and ,   i n   che r ty   qua r t z i t e  of the  north-west-  
erly  workings  over  widths  ranging f r o m  1 i n c h   t o  4 f e e t .  

The showings a r e   a l o n g   t h e   t o p  of a l imestone  r idge,   ap- 
proximately 700 f e e t   h i g h   t h a t   p a r a l l e l s   t h e   n o r t h   s h o r e  of 
t he   l ake .  The sou the r ly   s lope  of t h e   r i d g e   b e g i n s   t o   r i s e  
s t eep ly  a few  hundred f e e t  back  from t h e  wooded shore of t h e  

r e l a t i v e l y .  round-topped  ridge a t  700 f e e t  above t h e   l a k e .  For 
lake  and r i s e s  on a s lope  ranging from  25 t o  30 degrees t o  a 

t he   mos t   pa r t ,   t he   h i l l s ide   cons i s t s  of t a l u s   s l o p e s  and  low 
b lu f f s ,   c lo thed   i n   pa r t  by a dense  covering of small  timber. 
The showings  themselves  are on t h e   h i g h e s t   k n o l l  of t h e   r i d g e  
and  on the   nor th-wes ter ly   s lopes  of a lower  knoll  approximately 
one-quarter of a mile   north-wester ly .  The ground i n   t h e  i m -  
med ia t e   v i c in i ty  of the   d i scovery-showings   cons t i tu tes   the  
rounded t o p  of the   r idge ,   approximate ly  200 f ee t   i n   w id th ,   and  
b r e a k i n g   o f f   t o   s t e e p   t a l u s   s l o p e s  on e i t h e r   s i d e .  
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which   the   Nor th   ad i t   (P la te  I B )  i s  t h e  more important,  and 
s t r i p p i n g s  and  trenches (& Fig. 1) .  

The workings  consis t  of 2 a d i t s ,  a North  and a South,  of 

In   t he   fo l lowing   desc r ip t ions ,  when it i s  necessa ry   t o  
locate   points ,   they  can  be  found  in   one of t h r e e  ways: 

(1) By r e f e r e n c e   t o   t h e   t r e n c h  number as it appears 
on  F ig .  1. 

( 2 )  By re ference  t o  e i t h e r  one  of t h e  two ad i t s ,  t h e  
North a d i t ,  o r  t he   Sou th   ad i t .  

( 3 )  By reference  t o  a gr id   system of eo-ordinates  
wit'n t h e   o r i g i n   n e a r   t h e   p o r t a l  of t h e  North a d i t .  
I t  is t o  be   no ted   t ha t   t h i s   g r id   has   no t   been   l a id  
o u t  on the   g round,  it i s  fo r   p l an   r e fe rence   on ly .  
(See - Fig. 1.) 

. .  

t r ends   no r th -wes te r ly   and . the  round t o p  o f  it l i e s  between t h e  
The h i l l   r e f e r r e d   t o  as Discovery H i l . 1  i n  t h e   d e s c r i p t i o n  

North  and  South  adits.  The d iscovery  of  cinnabar was made on 
t h i s   h i l l .  

The r o c k s ,   i n  and ad jacent  t o  th .e   a rea  o f  t h e  workings 
compr ise :   una l te red   and   a l te red   c rys ta l l ine   l imes tone ,  m i -  
caceous,   cher ty   quartzi te ,   quar tz-mica  schis t ,   g laucophane 
sch i s t ,   s e rpen t ine  and andes i t i c   g reens tone .  With t h e  excep- 
t ions  of   the   serpent ine  and  greenstone  the.rocks  form a group 

wes te r ly  and dip  north-eastward,  except  where'   disturbed by 
o f  dynamically  metamorphosed  sediments  .that  strike  north- 

minor  warping i n  t h e   v i c i n i t y  of the   ore-zone.  The sequence 
from t h e   l a k e   s h o r e   n o r t h - e a s t e r l y   a c r o s s   t h e   s t r i k e   t o w a r d s  
Discovery H i l l  i s  a s   fo l lows :  fi.rst,  a 'lake-shore band  of un- 
a l tered  and  unmineral ized,  ' crys ta l l ine   l imes tone ,   approximate-  
l y  300 f e e t   i n  exposed  width;  second, a band o f  s ch i s t ,   ap -  
proximately 1,000 f e e t , i n   w i d t h ,   a l t h o u g h   t h i s  i s  mostly 
quar tz -mica   sch is t ,  a band of glaucophane  schis t  of an   i nd i -  
cated  width of only 150 f ee t ,   occu r s  on the   south-wes t   ad ja -  
c e n t   t o   t h e   l i m e s t o n e ;   t h i r d ,  a l e n s  of' laminated,  micaceous, 
c h e r t y   q u a r t z i t e ,   t h e   s c a t t e r e d   e x p o s u r e s  o f  which i n d i c a t e  a 
width of approximately 300 f e e t  i n  t h e   w i d e s t   p a r t ;   f o u r t h ,  a 
t h i n   l e n s  of  l imes tone   t ha t  i s  approximately 40 fee t   wide  i n  
t h e   v i c i n i t y . o f  a poin t  800 f e e t   s o u t h  and 100 f e e t   e a s t  of  
tie north  ad. i t  (E Fig. I), but  narroxxs t o  a few  lone  out- 
c r o p s   n o r t h - w e s t e r l y   i n   t h e   v i c l n i t y  of 0 f e e t   s o u t h  and 600 
f e e t   w e s t ;   f i f t h ,  a t h i n  band of l imy  quartz-mica  schist  o f  

.of h ighly-a l te red ,  mineral ized  l imestone  approximately 400 
var iab le   wid th ,   bu t  approximating 100 f e e t ,  and l a s t l y ,  a band 
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f e e t   i n  exposed  width and f o k i n g   t h e   t o p  of Discovery H i : L l .  
Serpent ine   forms ,   the   bu lk  of Pinchi  Mountain,  the  south--wester- 

from t h e  North ad i t .   Se rpen t ine   a l so   occu r s   a t  a point  ap- 
ly ,   s lopes of which  begin  approximately 2 miles   north-wester ly  

proximately 1700 fee t   south   and  2400 f e e t   e a s t  of t h e  Nor-th 
a d i t  (* Fig.  l ) ,  where it forms a l one   ou tc rop   i n  a l a r g e  
dr i f t -covered  area.   Andesi t ic   greenstone  occurs   as   the  main 
rock of a low h i l?   approximate ly  1500 f e e t   n o r t h - e a s t e r l y  from 
the   Nor th   ad i t .  

As p r e v i o u s l y   s t a t e d ,   t h e r e   a r e  two main  bands of lime- 

proximately 300 f e e t  i n  exposed  width,  extends north-wester ly  
s tone  and One small l ens .  A band of una l te red  l imestone, ap- 

a long   the   nor th-eas te r ly   shore  of Pinchi  Lake,  and a band,  ap- 
proximateLy 400 f e e t ,   i n  exposed  width  of  altered  mineralized 
l imestone,   forms  the  crest  of  Discovery H i l l  approximate1;y 
1700 f e e t   n o r t h - e a s t e r l y   a c r o s s   t h e   s t r i k e  from the  lakeslnore- 
band. A narrow  lens of re la t ive ly   una l te red   l imes tone   occurs  
on the   . south-wes ter ly   s lope  of Discovery H i l l  between  laminated 
c h e r t y   q u a r t z i t e  on the  south-west  and  quartz-mica  schist  on 
the   no r th -eas t .   Th i s . l ens  i s  approximately 40 f e e t  wide at a 
poin t  SO0 f ee t   sou th  and  100 f e e t   e a s t  of  t h e  North a d i t  ( s e e  
F ig .   l ) ,   bu t   nar rows  t o  a f e w   o u t c r o p s ,   l a r g e l y   s i l i c i f i e d ,   i n  
' t h e   v i c i n i t y  of a point  600 f e e t   w e s t  of t h e   p o r t a l  of t h e  
North a d i t .  

- 

Where r e l a t ive ly   una l t e red ,   t he   l imes tone  i s  whi te  or 
more commonly mott led-grey  and  white;  it i s  d e f i n i t e l y  cr:ys- 
t a l l i n e  and of medium-grain. The comple t e   r ec rys t a l l i za t ion  

where p r e f e r e n t i a l   c h e r t i f i c a t i o n   h a s   g i v e n   t h e   r o c k  a banded 
of the   l imes tone   has   des t royed  a l l  evidence of bedding,  except 

appearance,   the  colour  bands  corresponding t o  t h e   o r i g i n a l  
bedding-planes of the   l imes tone .  

Although the   rock  i n  the  lakeshore-band of l imestone  has 
been r e i a t i v e l y   u n a l t e r e d ,  on Discovery H i l l  it has  been  ex- 
t e n s i v e l y   a l t e r e d  by s i l i c i f i c a t i o n  and a n k e r i t i z a t i o n .  

S i l i c i f i c a t i o n   h a s   r e s u l t e d   i n   t h e   f o r m a t i o n  of i r r e g u l a r  
a reas  of massive  chert  and a r e a s   i n  which  chert-ribbons a l -  
ternate   with  thin  l imestone  bands.   Massive  cher t   ocours   in  
t h r e e  main a reas ,  f i r s t ,  a very  conspicuous  bluff  above  the 

of ZOO f e e t  south t o  200 f e e t   e a s t ,  and a t h i r d  a r e a  of s ca t -  
South a d i t ,  second, a  OW bluff   extending from t h e   v i c i n i t y  

tered  but   probably  connected  occurrences. in  Nos. 6 t o  10 
t renches  o f  the  north-wester ly   group of trenches.  Ribbon- 
c h e r t  i s  very   sporadic   , in  its. d i s t r i b u t i o n  and  occurs i n  
pa tches   ind iscr imina te ly   sca t te red   wi th in   a reas  of l imestone; 
t h e r e  i s  a tendency,  however, for t h i s   t y p e  of s i l i c i f i c a t i o n  
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t o  be more p reva len t   i n   t he   t r ans i t i on -zone   be tween   t he   l ime-  

south-west. 
s tone band of Discovery H i l l  a n d   t h e   q u a r t z - m i c a   s c h i s t   t o   t h e  

Where wel l -deve loped ,   the   cher t  i s  very  massive  and  con- 
sp icuous ly   jo in ted  by c lose ly-spaced   f rac tures ,  so t h a t   o u t -  

The c h e r t   v a r i e s   f r o m   w h i t e   t o  smoky-grey i n   c o l o u r  and i n  
crops  produce  an  abundant   ta lus  of small   angular  fragments.  

places   has  a def ini te   colour-banding  ranging  f rom 1 i n c h   t o  3 
i nches   i n   w id th ,  which r e f l ec t s   o r ig ina l   bedd ing   p l anes   i n   t he  
rep laced   l imes tone :   fo ld ing ,   par t icu lar ly   d rag- fo ld ing ,  i s  
o f t en   p l a in ly   v i s ib l e   i n   such   co lou r -banded   che r t .  The r i b -  
bon-che r t   d i f f e r s   f rom  the   mass ive   che r t   on ly   i n   hab i t ;   i n -  
s t ead  of as l a r g e   a r e a s  of uniformly  massive  material ,  it oc- 
cu r s   w i th in   l imes tone   a s   pa ra l l e l ,   s inuous   r i bbons   r ang ing  
from 1/2 a n   i n c h   t o  2 i nches   i n   t h i ckness  and separa ted  by 
l / 2  an  inch  to   2- inch  bands of e i t h e r   u n a l t e r e d  o r  anke r i t i zed  
l imestone. 

f racture-zone has been  conspicuously  brecciated.   Outcrops 
of such mater ia l   recognizable  by the i r   hack ly   su r f ace ,   a r e  
formed a s  a r e s u l t  of t h e   d i f f e r e n c e   i n   r e s i s t a n c e   t o   w e a t h e r -  
ing  as  between  the  broken  pieces of c h e r t .  The c h e r t   f r a g -  
ments   range   f rom  p ieces   bare ly 'v i s ib le   to   the  naked  eye t o  
pieces  1 i n c h   i n  maximum dimension. They a re   ve ry   angu la r  
and a r e   s e t   i n  a mat r ix  of f ine ly -pu lve r i zed   ma te r i a l ,   u sua l ly  
cons i s t ing  of angular ,   s t ra ined   quar tz   g ra ins ,   bu t   o f ten 'con-  
ta in ing .  some ser ic i te .   Fragmenta l   cher t   occurs   occas iona l ly  
i n  a l imestone  matr ix ,   the   carbonate   grains   showing  conspicu-  

p r o b a b l y   r e l a t e d   t o  movements a l o n g   t h e  main f rac ture-zone  
ous cleavage-plane. s l i p s .  The b r e c c i a t i o n  of t h e   c h e r t  i s  

which  probably  gave a c c e s s   t o   t h e   s o l u t i o n s   r e s p o n s i b l e  for 
t h e   s i l i c i f i c a t i o n ,  or c h e r t i f i c a t i o n ,  of the   l imes tone .  

Most of t h e   c h e r t   l y i n g   a l o n g   t h e   s t r i k e  of t h e  main 

The l imes tone   i n  an i r r egu la r   a r ea   a long  the s t r i k e  of 
t h e  main f rac ture-zone   has   been   vary ingly   a l te red   to   masses  
of anke r i t i c   ca rbona te .  Such a l t e r a t i o n ,  i s  marked  by  buff 
t o  brownish-weathering  outcrops  which  are i n  d i s t i n c t  con- 
t r a s t   t o   t h e   w h i t e   a n d   l i g h t - g r e y   o u t c r o p s  of t h e   u n a l t e r e d  
l i m e s t o n e .   S l i g h t   a l t e r a t i o n  i s  marked  by  mottled-brown  and 
white   surface,   and more comple t e   a l t e r a t ion  by  more uniformly 
brown sur faces .  The anker i t ized   l imes tone  i s  c r y s t a l l i n e  and 
m a s s i v e   t o   t h e  Same degree   as   the   una l te red   l imes tone ,   bu t  it 
t e n d s   t o  be   f i ne r -g ra ined .   Re l i c t   a r eas  of r ibbon-chert   wi th-  

a l a t e r   p r o c e s s   t h a n   s i l i c i f i c a t i o n .  I t s  a r e a l   d i s t r i b u t i o n  
i n   a r e a s  of a n k e r i t i z e d   r o c k   i n d i c a t e   t h a t   a n k e r i t i z a t i o n  was 

i n d i c a t e s   t h a t   a n k e r i t i z a t i o n  i s  r e l a t e d   s p a t i a l l y   t o   t h e  
fracture-zone,  which  probably  served as a channel for t h e  a l -  
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t e r i n g   s o l u t i o n s .  

Anker i t iza t ion   as   seen   in   the   Nor th   ad i t ,   does   no t  ex- 
tend i n t o  the  hanging-wall  of the  f racture-zone,   but   extends 
in to   the   foo t -wal l  for a considerable   dis tance.  The a l t e r a t i o n  
is  i n t e n s e  f o r  20 f e e t   i n t o   t h e   f o o t - w a l l ,  and then becomes 
spo t ty  and much l e s s   i n t e n s e  for the   remain ing   d i s tance  of 120 
f e e t   t o   t h e   p o r t a l .  

p a r t  a d e f i n i t e l y   l a m i n a t e d   h a b i t   t o  i t s  t e x t u r e ,   o c c u r s   i n  
sca t te red   ou tcrops   tha t   sugges t  a lens-shaped body extending 
southerly  and  south-easterly  from  the  north-westerly  showings 
and narrowing  from  approximately 300 f e e t   a t   t h e   n o r t h e r l y  end 
t o  a few sca t t e red   ou tc rops ,   t oward   t he   sou th ,   i n   t he   v i c in i ty  
of a point  500 f e e t   s o u t h   t o  300 f e e t   w e s t  of t h e  North ad.it 

t h e  Morth a d i t  i n  a short   working  that   extends for 25 f e e t  
(- see   P ig .1 ) .  Both massive  and  laminated  quart2i t .e   occurs   in  

south-westerly  from a poin t  35 f e e t  from t h e   f a c e .  Sandy 

18 inches   i n   t h i ckness   ove r  a length  of approximately EO f e e t  
q u a r t z i t e   o c c u r s   a s  a l e n t i c u l a r  band ranging  from 1 i n c h   t o  

i n  No. 1 2  t rench .  The m a t e r i a l   i n   t h i s  band cons i s t s  of 1.ight- 
coloured,   sugary  quartzi te ,   mott led brown by rusty-weathering 
carbonate   grains   evenly  scat tered  through  the  rock.  The quartz  
gra ins   range  from medium t o   f i n e   i n   s i z e  and a l l  show t h e   e f -  

u l a t i o n  of t h e   g r a i n s ;  a l l  evidence of o r i g i n a l  sand  grains. 
f e c t s  of dynamic  metamorphism i n  e i t h e r  strain'shadows o r  gran- 

has  been  destroyed.  This  crushed  quartzite  contains  an  ahun- 
dance of evenly-disseminated  cinnabar  grains.  

Cher ty   quar tz i te ,  commonly conta in ing  enough  mica t o  im- 

The we l l - l amina ted   qua r t z i t e   cons i s t s  of 1/4-inch t o  

pa r t ings  of f ine ,   whi te   mica .  Where adjacent   to   l imestone: ,  
l/2-inch  bands of' che r ty   qua r t z i t e   s epa ra t ed  by t h i n   l a y e r s  or  

w i t h   t h e   q u a r t z i t e .  
1/16 t o  1/E of an   i nch   l aye r s  of  l ime   f r equen t ly   a l t e rna te  

The quar tz i te   p robably   represents  a purer  and l e s s   a r g i l -  
l aceous   sands tone   than   the   quar tz -mica   sch is t .  

Limy phases of t he   s ch i s t   occu r   a long   t he   sou th -wes te r ly  
border of the  Discovery H i l l  l imestone band: some of t hese  
conta in  so much ca rbona te ,   f r equen t ly   anke r i t i c ,   t ha t   t hey   a r e  
pe rhaps ,be t t e r   ca l l ed   l ime- sch i s t s .  

The main  body of quartz-mica  schis t   occurs   as  a band ap- 
proximatel .y,1,000  feet  in w i d t h ,   t h a t   l i e s  between  and i s  con- 
formable  with  the two main  bands of l imestone.   Scat tered  out-  
crops of th i s   sohis t -band   ex tend   a long   the   s t r ike  f o r  a mj,ni- 
mum d i s t ance  of 12 ,000   f ee t   f rom  an   ou tc rop   a t  a point  whj,ch 
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Fig,   1)  t o  an  outcrop a t  a po in t  which i s  6,000 f e e t   n o r t h  
i s  700 f e e t  south  and 1,200 f e e t  west of t h e  North a d i t  (see 

and  8,509  feet   west of t h e  North a d i t   ( s e e   F i g .  1). In t h i s  
d i s t a n c e   t h e   s t r i k e '   v a r i e s  from nor th   80   degrees   wes t   to   nor th  
45  degrees  west  and  the  dips  from 45 degrees t o  60 degrees 
northward  and  north-eastward. A second  narrow band of s c h i s t ,  

H i l l  band of l imestone and the   l imes tone - l ens   t o   t he   sou th -  
approximately  100  feet   in   width,   occurs   between  the  Discovery 

w e s t ;   i n   a d d i t i o n   t o   t h e   q u a r t z o s e   p h a s e ,   t h e   s c h i s t  of t h i s  
band t ends  t o  be  limy i n  some outcrops   near   the  main l imestone. 

- 

The quartz-mica  schis t  i s  cha rac t e r i zed  by wh i t i sh -  
weathering  outcrops of s c h i s t o s e   r o c k ,   t h e   s c h i s t o s i t y  of 
which i s  f requent ly   badly   contor ted .  The r o c k   i t s e l f ,  con- 
s i s t s  of lens-shaped  aggregates of quartz   grains   surrounded 

white  mica. The quar tz -gra ins  a l l  show s t ra in-shadows,   a re  
by f i n e r   g r a i n s  of quartz  and by weaving shreds of f ine-grained 

badly  fractured  and  have  been  largely  broken  into  the  smaller 
a n g u l a r   g r a i n s   t h a t   f o r m   t h e   m a t r i x  for t h e   l a r g e r   g r a i n s .  A 
small amount of mate r i a l  was n o t i c e d   i n  which  g ranu la t ion  w a s  
so advanced t h a t   t h e   s c h i s t o s e   t e x t u r e  had given way t o  a de- 
f in i te l -y- lamina ted   habi t .  

Light-green,  highly  micaceous  schist  occurs  as  squeezed 
l e n s e s   i n   t h e   l i m e s t o n e  of t h e  main c ros scu t  of t h e  North a d i t  
and towards  the 'wester ly  end of No. 5 t r e n c h .   I n   g e n e r a l ,   t h e  

quartz   and  carbonate;   the   lenses   probably  represent   ar&.l laceous 
m a t e r i a l  of t hese   l enses  i s  very  micaceous and c o n t a i n s   l i t t l e  

mater ia l ,   that   has   been  squeezed  and  has   f lcwed  into  lenses  
dur ing   fo ld ing  of the   enc los ing   l imes tones .  

A small  amount o f  l i gh t -g reen   s ch i s t   con ta in ing   an  abun- 
dance of lime  and some q u a r t z   o c c u r s   i n   t h e   N o r t h   a d i t   i n  a 
short   working  that   extends f o r  25 fee t   south-wes ter ly   f rom a 
point  35 f e e t  f r o m  t h e   f a c e  of t h e  main c ros scu t  and i n   t h e  
f a c e  of t h e   w e s t   d r i f t   i n   t h e  same a d i t ;   t h i s   s c h i s t   h a s   n o t  
been  squeezed t o  t h e  same ex ten t  as t h e  more purely  micaceous. 

Outcrops of g laucophane   s ch i s t   were   s een   i n   t he   v i c in i ty  
of a poin t  1500 f e e t   n o r t h   t o  4000 f e e t   w e s t  of t h e  .North a d i t  

band. The outcrops  form  par t  o f  a band  approximately :1.50 ' .  

an.d on the   sou th -wes te r ly   s ide  o f  t h e  main  quartz-mica  schis t  

f e e t   i n   w i d t h   t h a t   i i e s   i n  a s l i g h t   d . e p r e s s i o n   a d j a c e n t   t o  
and no r th -eas t e r ly  from a prominent  biuff of the   l ake-shore  
l imes tone   band .   Quar t z -mica   s ch i s t   i i e s   ad j acen t   t o   t he   g l au -  

oo lcur ,   f ine ly   sch is tose ,   bu t   badly   c rumpled  and sheared.  I t  
cophane s c h i s t  on t he   no r th -eas t .  The rock i s  dark-grey   in  

and  broken  pyroxene and o l i v i n e .  
oons i s t s  of shreddy  glaucophane  wrappmg  around  badly  sheared 



A small amount of glaucophane was seen   i n   an   ou tc rop  of 
g r e y   s c h i s t   i n   t h e   v i c i n i t y  of 800 f e e t   s o u t h   t o  1200  feet; 
west o r  approximate ly   2800  fee t   south-eas te r ly   a long   the  gen- 

There may be  a s t ra t igraphic   connect ion  between  the two 00- 
e r a 1   d i r e c t i o n  of s t r i k e  from the  las t -mentioned  occurrence.  

cu r rences ,   bu t   t h i s  is n o t   d e f i n i t e l y  shown. 

d r i f t  on a l l  s i d e s ,  i n  t h e   v i c i n i t y  of a point   1700  feet   south 
t o  2300 f e e t   e a s t  of t h e  North a d i t .  The outcrop forms a 

on t h e   w e s t e r l y  and no r the r ly   f aces ;   w i th  a semi-circular  
south-westward-facing  escarpment,  approximately 40 f ee t   h igh  

length  o f  approximately 700 f e e t .  

Serpent ine  occurs   as   an  isolated  outcrop,   surrounded by 

chert   outcrop  150  feet   south-wester ly  f r o m  it, a r e   t h o s e  o f  
the  Discovery H i l l  l imestone,  1500  feet   north-westerly.  

The neares t   ou tcrops ,   wi th   the   except ion  of one sma1:l 

The outcrop  consis ts   most ly  of buff-coloured,  reddish- 
weather ing   se rpent ine   tha t   has   been   comple te ly   s i l i c i f ied   and  

green   se rpent ine ,   occurs   in  small patches on t he   no r th -eas t e r -  
carbonat ized.  However, una l te red   se rpent ine ,  o r  d e f i n i t e l y  

ly   per iphery  o f  the   ou tcrop .  

quent ly   spot ted   wi th   l igh t   g reen   c lus te rs  of mar ipos i te  a:2d 
The a l t e r e d   s e r p e n t i n e  i s  l igh t   buf f -co loured   and   f re -  

occasional   grains  of chromite;  the  exposed  surfaces  weather 
t o  a character is t ic   reddish-brown,   hackly  surface.  The rock 

t e r n a t i n g   w i t h   s t r e a k s  of f i n e  t o  medium-sized g ra ins  of quar tz .  
cons i s t s  o f  l enses   and   s t reaks  of shreddy  carbonate  grain:s a l -  

The q u a r t z   g r a i n s   a r e   c l e a r ,   r e l a t i v e l y   u n s t r a i n e d  and  un'5roken; 
t h e   c a t a c l a s t i c   t e x t u r e  common t o  t h e   s c h i s t  and q u a r t z i t e ,  i s  
lacking.  This s u g g e s t s   t h a t  t he  development of qua r t z  in t h e  

rocks and a l s o  l a t e r  t h a n   t h e  crushing  associated w i t h   t h e  
serpent ine  i s  l a t e r  t h a n   t h e  main fo ld ing  of t h e  sedimentary 

main fracture-zone.  which,  combined.with  the  occurrence 0:' 

occasional l/8 t o  l/4 of an   i nch   s l abs  of c innabar ,   suggests  
the  proximity of t h i s   s e rpen t ine   ou tc rop  t o  t he   f r ac tu re -zone  
respons ib le  f o r  bo th   s i l i ca-bear ing  and mercury-bearing  solu- 
t i o n s ,  

A1.though greens tone   does   no t   occur   in   the   inmedia te   v i -  
c i n i t y  of 'cne workings, it f o r m s  a low h i l l   t h a t   l i e s   a p p r o x -  
imate ly   i500   fee t   nor th-eas te r ly   f rom  the   Nor th   ad i t .  T h i s  
occur rence   cons t i tu tes   the   south-wes ter ly   s ide  of a north,-  
wester ly- t rending band o f  greenstone. 

Regional ly   the  main  s t ructure  i s  a b e l t  of dynamically 
metamorphosed  sedimentary  rocks  that  strikes  north-wester:Ly 
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and dips   north-eastward,   forming  par t  of a limb of a major 
fo ld ,   t he   r ema in ing   pa r t s  of  which  do  not ocme wi th in   t he  
present  map-area.  Locally,  however, i n   t h e   v i c i n i t y  of t h e  
ore   showings,   th is   l imb  has   been  warped-   into  what   the  wri ter  

northward d i agona l ly  down t h e   r e g i o n a l   d i p .  
i n t e r p r e t s  as a small  a n t i c l i n e  and sync l ine   t ha t   p lunges  

A s tudy of s t r i k e s  and d i p s  of ,bedding-planes,  and of t h e  
r e l a t i o n  of t h e   a x i a l   p l a n e s  of s eve ra l  small d r a g - f o l d s   t o  
bedding,  has  ' led t o   t h e   c o n c l u s i o n s   t h a t  - (1) warping  has  re- 
s u l t e d   i n  a combined a n t i c l i n e  and s y n c l i n e ,   t h e   o r e s t  and 
t rough of which a r e   i n   t h e   v i c i n i t y  of No. 1 2  t rench ,  and t h e  
south-westerly end of No. 20 t rench   ( see   P ig .  l ) ,  respec t ive ly ;  
( 2 )  t h e s e   f o l d s   s t r i k e   n o r t h e r l y  and  plunge i n   t h e  same d i r e c -  
t i o n   a t   a n g l e s   r a n g i n g   f r o m  25 degrees t o  60 degrees .  

The second  impor tan t   s t ruc tura l   fea ture  i s  a s t rong   c in-  
nabar-bear ing  f racture-zone,  marked underground  by  conspicu- 
ous  f a u l t i n g ,  and brecciat ion  ranging  f rom 6 inches t o  4 f e e t  
i n  w i d t h ,  and  marked on t he   su r f ace   by  a zone  and s c a t t e r e d  
outcrops of b r e c c i a t e d   c h e r t .  The s t r i k e  of t h e   f a u l t i n g  
underground  and  of t h e  zone o f  b recc ia ted   ou tcrops  on t h e  sur- 

west,  and d i p  of t h e   f a u l t i n g  from  45 degrees t o  65 degrees 
face ,   ranges   f rom  nor th .60   degrees   wes t   to   nor th  70 degrees  

p a r a l l e l  t o  t h e  bedding i n  some p l a c e s ,   p a r t i c u l a r l y   i n   t h e  
south-westward.  Although  the  str ike of t h i s  zone i s  nea r ly  

d r i f t  of t h e  North a d i t ,  it cuts  the  bedding  elsewhere,   and 
i n   g e n e r a l  i s  t r a n s v e r s e   t o   t h e   a x i a l   d i r e c t i o n  of the  loc.al  
a n t i c l i n e  and  syncline.  

of b recc ia ted   l imes tone   var ies   f rom 2 t o  10 f e e t  in width.  
Outcrops o f  b r ' ecc ia ted   cher t .   occur  on t h e   g e n e r a l   s t r i k e  of 
t he   f r ac tu re -zone  from No. 14   t rench   south-eas te r ly  t o  No. 2 0 .  
t r e n c h ,   a s   s e e n   i n   r " i g . ' l ;   t h i s  zone  very  probably  continues 
approximate ly   2000  fee t   south-eas te r ly   to   an   ou tcrop  of de- 
F in i t e ly -b recc ia t ed   che r t   t ha t   occu r s   150   f ee t   sou th -wes te r ly  
of the   c innabar -bear ing   se rpent ine   knol l   ment ioned   in   the  
d e s c r i p t i o n  of the   rock- types .  

The zone of outcrops of brecc ia ted   cher t ,  and i n   p l a c e s  

The na tu re  o r  t h e   l i n e a l   e x t e n t  of t he   f r ac tu re -zone  may 
be  summarized a s  follows: 

(1) Length of d e f i n i t e   f a u l t - z o n e  and assoc ia ted   b rec-  

a d i t  - 230 f e e t  (as of June 11, :1.939). 
c i a t i o n ,   a s  seen i n  t h e  main d r i f t  of t h e  Worth 

( 2 )  Length of f rac ture-zone  as ind ica t ed  by f a i r l y  
c losely-spaced  s t r ippings  and  outcrops o f  brec- 
c ia ted   rock  - 750 f e e t .  
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A. Camp of the Consolidated  Mining and Smelting 
Company of Canada, Limitsd on Pinchi Lake. 

B. Portal of North Adit, Pinchi Lake mercury  property 
of the Consolidated  Mining  and  Smelting  Company 

of Canada,  Limited. 



PLATE 11. 

A. Copper Creek cinnabar  property, dumps of 
north  showings on left  o f  picture. 

B. Small D-retort at Copper Creek cinnabar 
property. 



' ( 3 )  Overall   distance  between  outcrops of brecc ia ted  

and separated  by  long,  .unprospected  areas Of 

rock a t   e x t r e m i t i e s  of par t ly-prospec ted   a rea  

dr i f t ,   approximate ly  4000 f e e t .  

The north-wester ly   extremity of prospecting  done on t h i s  
par t ly-mineral ized  f racture-zone,  i s  marked by No. 14 t rench ,  
where  c innabar   occurs   in .brecciated  rock  associated  with 11 
v e r t i c a l   s h e a r .  The south-easter ly   extremity i s  marked b;y an 
outcrop of b recc i a t ed   che r t ,  150 fee t   south-wes ter ly  of occur- 
rences of c innaba r   i n   a l t e r ed   s e rpen t ine .  

The d i s t r i b u t i o n  of cinnabar i s  more o r  l e s s   co inc iden t  
w i th   t he   f r ac tu re -zone .  The heavies t   concent ra t ions  of c in -  
nabar  occur  where  brecciation and shear ing of t h e   f r a c t u r e -  
zone mater ia l   appears  most i n t e n s e  and the   l imes tone  m o s t  s i l i -  

g ra ins  and c l u s t e r s  o f  g ra ins ,  and, t o  a l e s s   e x t e n t ,  0: uni- 
ceous.   This  type of ore   consis ts   predominant ly  of s c a t t e r e d  

f o r m  minera l   shee ts .  The cinnabar  also  occurs  in  weaving 
wisps o r  s t reamers  of var iable   width  with, in   very  f inely-com- 
minuted  material  between larger   breccia-fragments .  The ore-  
zone b recc ia   cons i s t s  of angular  fragments of c h e r t   s e t   i n  a 
pulver ized  matr ix  of f i n e   g r a i n s  of quartz ,   carbonate  and 
sometimes ep ido te   and   s e r i c i t e - - the   t ex tu re  i s  d e f i n i t e l y   - t h a t  
of a crush-or  fault-breccia  and  as  such forms a very good hos t  
f o r  the   c innabar .  Samples taken  across   1-foot   and  18-inch 
widths  of breccia  well   charged  with  cinnabar  have  assayed: 
Mercury, 1.09 per   cent .  and 1.43 per  cent.  

respond  with  those of the  crush-or  breccia-zone, and a r e  usu- 
a l ly   very   poor ly   def ined .  In gene ra l ,   t he   w id ths  of good min- 

f e e t .  The only  place  where a conf in ing   wal l  i s  evident  i s  
e r a l i z a t i o n  range  from 6 inches t o  an  observed maximum of 4 

underground i n   t h e  main d r i f t  of t h e  North a d i t .  Cinnabar 
does  not  occur i n   t h e   f o o t - w a l l  of the   main  faul t ,   a l though 
it extends for i r r egu la r   d i s t ances . in to   t he   hang ing-wa l l .  

The concent ra t ion  of cinnabar i s  d e f i n i t e l y   v a r i a b l e  
a long   the   l ength  of t h e   s h e a r .  The main and b e s t   a r e a  of 
minera l i za t ion   be ing   t ha t   i n   t he   b recc ia t ed   ma te r i a l   ex t end-  
ing  f r o m  t h e   e a s t  end of No. 8 t r ench   wes t e r ly   t o   t he   midd le  
of No. 5 t rench ,  a d i s t ance  of.140 f e e t ;   i n   t h i s   d i s t a n c e   t h e  

Representa t ive   samples   . t aken   by   the   wr i te r   and   cons idered   to  
exposed  width of minera l iza t ion   ra rges   f rom 1 i n c h   t o . 1 0   f e e t .  

be more or l e s s   t y p i c a l  of t h i s  zone,  assayed  from:  Mercury, 

p ig .  1) .  
2 . 5  t o  7.02 per   cen t .   over   10- foot   sec t ions  (for d e t a i l s  - see 

The widths of bet te r   minera l ized   rock  more or l e s s   c o r -  
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Although  c innabar   occurs   outs ide  the main  zone  of  brec- 

t h e   w r i t e r   i n   s e c t i o n s   a d j a c e n t   t o   b u t   o u t s i d e   t h e  main  zone 
c i a t i o n ,  it i s  o n l y   i n  smal.1 q u a n t i t i e s .  Samples taken  by 

of brecc ia t ion ,   assayed   f rom:   Mercury ,   a . t race   to ' a   h igh  of 
0.75  per  cent;  they  averaged,  Mercury, 0.1 per  cent.  

The depos i t ion   o f   c innabar   in   the   wes te r ly   g roup  of 
t renches  i s  no t   on ly   r e l a t ed  t o  b r e c c i a t e d   r o c k ,   b u t   a l s o   t o  
the   occur rence  of a heavy bed of  more o r  less   c rushed   quar tz -  
i t e  where t h e   b e s t   g r a d e   o f   o r e   i n  t h i s  group of workings  has 
been  found t o   d a t e   ( J u n e  10, 1939) ,   i n  Mo. 1 2  t r e n c h  (see 
Fig.  1). Two samples  taken  across  12-inch  widths of t h i s  bed 
assayed:  Mercury, 0.56 per   cen t .  and 2.96 per   cen t .  

At .other   places ,   such as i n  Nos. 11 and 15   t renches  
see   F ig .  l), cinnabar i s  d isseminated   th rough  the   r ibbons  of 

lamina ted   quar tz i te .  
L." 

Minute  amounts  of s t i b n i t e   w e r e   s e e n   i n  a small  "outcrop" 
of high-grade  near t h e  discovery-post ;  it i s  not  a charac te r -  
i s t i c   m i n e r a l  of t h e   d e p o s i t .  

I n  a d d i t i o n   t o   c i n n a b a r  a small amount of  uncrushed,  hy- 
dro thermal   quar tz   occurs ,   c lose  t o ,  b u t   n o t   i n   t h e   f r a c t u r e -  
zone. Narrow i r r e g u l a r   l e n s e s  and s t r ingers   o f   watery   quar tz  
up   t o  3 i n c h e s   t h i c k   o c c u r   i n   t h e   v i c i n i t y  of a point   which 

Fig.  l), and a t  a poin t  on t h e  west wa l l ,  100 f e e t   f r o m   t h e  
is 450 f e e t   s o u t h  arid 540 f e e t   e a s t  of t h e  North a d i t  (see 

p o r t a l  of t h e  North a d i t .  

.nabar ;   these  a r e   d e f i n i t e l y  l a t e r   t h a n   t h e   a n k e r i t i z a t i o n  of 
C a l c i t e  s t r i n g e r s   a r e  commonly a s soc ia t ed   w i th   t he   c in -  

the  l imestone,   but  more or l e s s  contemporaneous w i t h  t h e   c i n -  
nabar. 

sparse   occurrences of  ore;appear t o  have  been i n   p a r t ,  
Favourable   condi t ions   for   o re-depos i t ion ,  as opposed t o  

(1) The presence of h ighly  comminuted, crushed  and 
b recc ia t ed   ma te r i a l   r e l a t ed   t o   t he   f r ac tu re -zone .  

( 2 )  The occasional   presence of c rushed   qua r t z i t e ,   a s  
i n  No. 1 2  t r ench .  

( 3 )  ' Poss ib ly   the   ocourrence  of sch is tose   and ,   therefore ,  
re la t ively  impervious  phases  of the   sed iments   tha t  
seem t o  have  acted as l o c a l   b a r r i e r s  t o  r i s i n g   s o l u -  
t i o n s  and a i d e d   i n   t h e   o o n c e n t r a t i o n  of cinnabar 
in to   o re-shoots .  
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t ive ly   porous  and  would o f f e r  no r e s i s t a n c e   t o   t h e   p a s s a g e  of 
minera l iz ing   so lu t ions .  Mo rock-types or s t ruc tu re ,   o the r  
than   poss ib ly  some sohis tose   phases ,   def in i te ly   su i tab le  t o  
se rve  as a t r a p   f o r   t h e .   c o n c e n t r a t i o n  of t he   o re - so lu t ions ,  
and ,   therefore ,   su i tab le  for t he   fo rma t ion  of ore-shoots ,  
w e r e   e v i d e n t   a t   t h e   t i m e   o f   t h e   w r i t e r ' s   e x a m i n a t i o n .  I t  j.s 

nants  of  which  occur  north  and  south of S t u a r t  Lake, served 
p o s s i b l e   t h a t   t h e   r e l a t i v e l y   f l a t - l y i n g   T e r t i a r y   l a v a s ,  rem- 

the   nea res t   l ava  remnant is the   eas tward-s loping   cues ta   tha t  
a s   t h e   u l t i m a t e   t r a p  f o r  t h e   r i s i n g   m i n e r a l i z i n g   s o l u t i o n s :  

form Hunitl in  Mountain,   approximately 11 miles  i n  an   a i r - l j .ne  
no r th -eas t e r ly .  

The type  o f  ground  represented  by (1) and ( 2 )  i s  r e l a - .  

". K a m l o o ~  Lake and Vicinity  Occurrences 

mately.8  miles   wide  that   extends f o r  11 mi les   nor ther ly  and 
for   approximate ly   the  same d is tance   souther ly  f r o m  the   wes t  
end of Iiamloops  Lake ( f i g .  2 ) .  The depos i t s   cons i s t  of shear-  
zones  and  dolomite   veins   that   contain  varying amounts o f  c in -  
nabar.  The rocks   a re   g reens tone  of the  Nicola  group,  which, 

a l t e r e d  by a n k e r i t i z a t i o n .  The occurrences  include t h e  fo'!- 
i n   t h e  v i c i n i t y  of t he   depos i t s ,  have  usually  been intense:ly 

lowing depos i t s :  Copper  Creek Cinnabar  Claims;  Hardie Moun- 
t a i n  Cinnabar  Deposit;  Sabiston  Flats;  Davis  Showings; Criss 
Creek  Showings  (Mercury  Mining Syndicate)  ; Charbonneau Show- 
ings  near  Savona S ta t ion  on the  Canadian  Pacific  Railway; 
showings i n .   t h e   v i c i n i t y  of Tunkwa Lake (Fig.  2 ) .  These a r e  
d e s c r i b e d   i n   d e t a i l   i n ,   t h e   f o l l o w i n g   t e x t .  

COPPER CREEK The most recent   information concernin,: 
CINNABAR CLAIMS. t h e  cinnabar   c la ims  near   the mouth of 

Copper  Creek ind ica t e s   t ha t   t hey   were  

Cinnabar  occurs a t  seve ra l   p l aces   w i th in  a be l t   approxi -  

las t  owned by the  Cinnabar  Mining Company of B.  C . ,  formerly 
c a r e  of Davis,  Marshall, MacNeil and Pugh, 626 Pender   Street ,  
Vancouver.   These  claims  wentiinto  tax-sale  in  1938,  the  dtl te 
of redemption  expiring November 7 ,  1939. 

The property i s  s i t u a t e d  on t h e   s l o p e  of t h e   h i l l s i d e  
immediately t o   t h e   n o r t h  from Copper Creek Sta t ion ,  a flag- 

Km>Oops Lake,  approximately 5 mi l e s   ea s t e r ly  from the  west  
s top  on t h e  Canadian  National  Railway on the   no r th   sho re  of' 

end of  .the  lake. 

There a r e  two means of access,   one by Canadian  National 
Railway f r o m  Savona, and one by auto-road  from Kamloops. The 
d i s t ance  i s  32 miles  by road  from Kamloops pas t   Tranqui l le ,  
up the   Tranqui l le   River  and down Carabine  (Copper)  Creek t o  



Fig. 2. Key  map, cinnabar occurrence, in the vicinity of Kamloops 
Lake. Areal  geology adapted from  Dawson with modifications 

around Kamloops Lake by Drysdale. 

Copper  Creek  Station;  this  road is steep,  narrow  and  the sur- 
face  clayey  and  should not be  attempted with  a  motor-car in 
wet weather. 

The  workings  are  situated on an open  hillside  which 

the  slope  changing  gradually  from  approximately 30 degrees  at 
slopes  smoothly  south-eastward to the  level of Kamloops  Lake; 

the elevation of the  worktngs to only a  few  degrees  near the 
lake  (Plate I1 A ) .  The  only  cover on  the hillside  is a small 

trees, 
amount of range-grass,  sage-brush,  and in the  few  draws,  pine 

dolomite  fissure-veins.  These  dolomite  veins  occur  chiefly 
Geologically the deposit  consists of cinnabar-bearing 
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wi th in  and p a r a l l e l  t o  t h e   w a l l s  of conspicylous  brown-weat.her- 

f ragmental   volcanics   and  intercalated s i l l s .  Fau l t ing  of a l l  
ing  and  highly-al tered  andesi t ic   dykes  that   out  a s e r i e s  of 

these  rocks  has   been  extensive and spread  over a long  t imc- 
i n t e r v a l .  The dykes,  which  occupy fau l t s ,   obvious ly   t ended  

mite-cinnabar  ireins:   the most recent   fau l t ing   has   t ended  t o  
t o   l o c a l i z e   t h e   l a t e r   f a u l t s   t h a t   w e r e   f o l l o w e d  by t h e  do1.o- 

d i s p l a c e   b o t h   t h e   v e i n s  and the   enc los ing   rock- types .  

In br ie f ,   the   workings   cons is t  of a l abyr in th  of d r i f t s ,  

three  main groups, sou the r ly  and central   groups  (Fig.   4)  at 
crosscuts ,  r a i s e s  and s h o r t  shaf t s .   These   workings   a re   in  

a n   a l t i t u d e  of 1700  fee t  (Kamloops Lake  1125. f e e t ) ,   h a l f  ~i 

mile  north-westerly  from Copper  Creek S ta t ion ,  and a nor ther -  
l y  group  (Fig.   3) a t  approximately  the same e l eva t ion   bu t   ha l f  

t i o n s  o f  t h e   s o u t h e r l y  and c e n t r a l  groups a r e  shown i n  Fig.  4. 
a mi le  no r the r ly  f r o m  t h e  sou the r ly  group; t h e  r e l a t i v e  posi-  

t i o n s  o f  t h e   a d i t s  and the   s topes   were   inaccess ib le  a t  t h e  
t ime of  examination  (June-July,  1939). 

In general   the  workings  are  badly  caved  and  several   sec- 

The name Copper  Creek appears t o  have  or iginated froin 

native  copper  from the  volcanic   rocks  outcropping c l o s e   t o  and 
t h e   r e p o r t   t h a t   i n  the   pas t   Ind ians   ob ta ined   smal l  amounts of 

i n   t h e  bed of Copper  Creek.  This i s  indicated  by a quota t ion  
from  Brewer,  Annual  Report,  Minister of Nines ,   Br i t i sh  Co:Lum- 
b ia ,  1914,  p.  195 - "This   creek  der ives  i t s  name f r o m   t h e   f a c t  
t h a t   t h e   I n d i a n s  have f r o m  t ime immemorial known it as a l o -  
cal i ty   where  nat ive  copper  was found.  Specimens a r e   y e t  found 

which show some of t h i s   na t ive   coppe r ,   bu t   whe the r   t he  qu:m- 
i n  the   se rpent inous  decomposed rooks t o   t h e   e a s t  of the   s t ream 

t i t y  i s  s u f f i c i e n t  t o  be of economic va lue  i s  ques t ionable ."  

Between  1890 and 1900  unsuccessful  attempts  were made t o  
find  copper o r e  i n  mineable  amounts on shmings   cons i s t ing  of 
oha lcoc i te  and b o r n i - t e   i n   q u a r t z - f i l l e d   f i s s u r e - v e i n s   t h a t  oc- 

and 800 f e e t  above  Copper Creek. 
curred i n  basio  dykes on the   Tender foot   c la im  s i tua ted   eas t  of 

The f i r s t  i n t e n s i v e  work on t h e  Copper  Creek  oinnabar 
sho7,vings a p p e a r s   t o  have  been done  by a n  American company i n  

ing ,   an   ad i t  was d r iven   137   f ee t  and a s h a f t  and incl-ine  sunk 
1894, when, i n   a d d i t i o n  t o  a small amount of surfaoe-prospect-  

m i n e r a l i z a t i o n   a t   t h a t   t i m e  i s  ind ica ted  by the   s t a t emen t   t ha t  
for 51 f e e t  and  31 fee- t   respec t ive ly .  The grade of mercury 

t h e  dump a t   t h e   a d i t - p o r t a l   c o n t a i n e d  8 t o n s  of mater ia l   aver -  
aging  approximately,  mercury, 20 per  cent. ,   and 1 2  tons  aver-  
aging  approximately 7 per  cent.  
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Sample N?Width%Mercury Description 
0" 0.8 mixed vein-dolomite & black  sulphide 
8" 3.2 Vein-dolomite & scattered  cinnabargrains 
12" nil. Vein-dolomite 

18'' 0.2 Across 2oneofdolornite&quartzstringers 
4" 0.6 Dolomite-vein 
4" nil. Across  quartz-dolomite lens 
2" 0.4 Across  dolomite-cinnabar  veinlet 

nil. B lack f i lms  on jo in ts   inve in  

I 
L E G E N D  

Green & ourole  volcanic  breccias 
E1.1740' T u f f  

White  vein-dolomite.   somet imes 
containing  disseminated  cinnabar 
S toped  areas 
Open-cut G 
Vein  showing  dip 
Fau l t ,   showing  d ip  

8 ,  

" 

" 

Scale a Feet 
20 10 0 4 0  50 

Fig. 3 .  Plan of north showings, Copper Creek oinnabar property. 
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t he   depos i t s .   Th i s  company did  exploratory  work,  erectec. two 
r e t o r t s  and operated  them f o r  only a few weeks producing, 

done by t h i s  company i n  1895  appears t o  have c o n s t i t u t e d   t h e  
"more than   100   f lasks  of qu icks i lve r . "  The underground work 

bulk o f  t h e  work  done on the  proper . ty .  I t  i s  repor ted   to   have  

t h e  Rose Bud claim of t ha t   t ime ,  a l a rge   s tope ,   and ,   i n  m -  
cons is ted  of 750 f e e t  of d r i f t s  and crosscuts  on one  part: of 

t h e   s u r f a c e .  On t h e  Yellow  Jacket  c'laim of .that time,  under- 
o the r   pa r t ,   an  a d i t  120 f e e t  long  and a r a i s e   8 0   f e e t   l o n g   t o  

ground work cons is ted  of 900 f e e t  of d r i f t s  and  crosscut:;  and 
two r a i s e s   t o   t h e   s u r f a c e ,   8 0   f e e t  and  100 f e e t   r e s p e c t i v e l y  
i n  length ;  12.00 f e e t  of d iamond-dri l l ing was a l s o  done i n   t h i s  
s ec t ion .  

I n  1895  the  'Cinnabar Mining Company of B .  C .  took  over 

property.  However, i n  1924, Mr. J. Fleetwood-;flells, who had 
operated  the  property  twenty-five  years  previously,   re-opened 
the   work ings ,   ope ra t ed ' fo r   t h ree   yea r s  and obta ined   about   f ive  
f l a s k s  of mercury. No work has  been  done  since 1927.  During 
th i s   per iod   f rom 1927 t o  t h e   p r e s e n t ,   t h e  o l d  r e t o r t   ( P l a t e  
11 B )  and fu rnace   (P la t e  I11 A),  have  been  dismantled  and 
par t ly   des t royed .  

Between  1896  and  1925 v e r y   l i t t l e  work  was done on t h e  

has  been as fol lows:  
The product ion of mercury  from t h e  Copper Creek depos i t s  

1924 - 1927 
1895 - 1897 - 138 f l a s k s  of mercury 

5 f l a s k s  of mercury 

Approximately  143  flasks of mercury 

The bed-rock  geology of t h e  Copper Creek cinnabar  de- 

- 

p o s i t s  i s  complex. The rocks  comprise a group of igneou:; 
rocks,   both  extrusive and i n t r u s i v e .  The extrusives  incl .ude 
both  green and purp le   vo lcanic   b recc ias  and interbedded t u f f s .  
The in t rus ives   i nc lude ,   d i abase  and p i c r i t e   ( e s s e n t i a l l y  o l i -  
v ine   and   aug i t e )  s i l l s  and brown-weathering  dykes:  these  dykes 
a r e  of basal t ic   composi t ion  but  w i l l  be r e f e r r e d   t o   a s  brown 
porphyry  dykes i n   t h e   t e x t   b e c a u s e  of t h e i r   c h a r a c t e r i s t i c a l l y  
brown outcrops and d e f i n i t e l y   p o r p h y r i t i c   t e x t u r e .  

rock  bluffs  immediately  above  them, i s  green  volcanic   breccia .  
The most prevalent   rock,   both  in   the  workings  and  the 

This   rock  consis ts  of angular  fragments  rangfng f r o m  1 inch t o  

f ragmental   tuffaceous  matr ix .  The ma te r i a l  of the  fragments 
8 i n c h e s   i n   a v e r a g e   d i a m e t e r   t h a t   a r e   s e t   i n  a more fine:.y- 

i s  ch ief ly   dark   g reen   basa l t ic   g reens tone ,  sometimes f i n e l y -  
porphyr i t ic .   Purp le   vo lcanic   b recc ia ,   cons is t ing  of d i s t i n c t l y  
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purple   f ragments   in  a purp le   tu f faceous   mat r ix ,   occurs   i r regu-  
l a r l y   d i s t r i b u t e d   i n   t h e   w o r k i n g s ;   t h e y   o c c u r   i n   a l l   t h e  work- 
ings of the   cen t ra l   g roup  and i n   t h e   e a s t   b r a n c h  of t h e  "1510" 
l e v e l   i n   t h e   s o u t h   g r o u p   i n   t h e  same a rea .  Inasmuch a s   t h e  , 
purple  and green   brecc ias   g rade   insens ib ly   in to   each   o ther ,  
it was impossible t o  map def in i te   contac ts   be tween  these  two 
colour-types of brecc ias .  

A s  t he   b recc ia s   a r e   ex t r eme ly   mass ive   i n   s t ruc tu re ,  bed- 
d ing-p lanes   a re   no t   ev ident  and it i s  impossible   to   determine 
t h e i r   a t t i t u d e  f r o m  t h e   s t u d y  of t he   b recc ia s   a lone .  However, 
t h e   a t t i t u d e  and   genera l   contac t - re la t ions  of well-bedded  tuffs  
occur r ing   i n   t he   wes t e r ly   b ranch  of t h e  "1510" l e v e l   i n d i c a t e  
a no r th -wes te r ly   s t r i ke  and a moderate   dip of about 20  degrees  
north-eastward f o r  bo th   t he   b recc ia s  and i n t e r s t r a t i f i e d   t u f f s .  
The main  occurrence of t u f f  i s  in   t he   sou the r ly   g roup  of work- 

and a long   pa r t  of t h e  eas te r ly   b ranch  of t h e  same l e b e l .  To- 
i n g s ,   s p e c i f i c a l l y   i n  t he   wes t e r ly   b ranch  of t h e  "1510" l e v e l ,  

wards   t he   po r t a l  of t he   wes t e r ly   b ranch  o f  "1510," t h e   t u f f s  
are   very  incoherent :   the   extreme  incoherency  being  largely  due 
t o  t h e   p e r c o l a t i o n  of surface  'waters  down t h e   d i p  f rom t h e  
sur face   ou tcrop  of ' t he   beds ;   f a r the r  i n  the  workings,   the  beds 
become blocky and massive. The bedding of t h e   t u f f s  as seen  
i n  the   i ncohe ren t   ma te r i a l   s t r i kes   no r th -wes te r ly   and   d ips  2 0  
degrees  north-eastward. The compact t u f f s   a r e   d a r k - g r e y  i n  
co lour   and   f ine ,   megascopica l ly   even-gra ined   in   t ex ture .  How- 
ever ,   under   the  microscope  they  are   seen  to   consis t  of c lose ly -  
packed  crystal-fragments   in  a dense  cloudy  matrix.  The crys-  
t a l s   c o n s i s t  of a l te red   fe ldspar   and   pyroxene;   the   fe ldspar  
c r y s t a l ' s   a r e   l a r g e l y   a l t e r e d  t o  f i n e   w h i t e  mica  and t h e  py- 
roxenes t o  f ine ly-granular ,   i ron-s ta ined   carbonate .  

branches of t h e  "1510" . l e v e l  i n  the   souther ly   g roup  of work- 
Diabase s i l l s  occur i n  the   c rosscut   be tween  the  two 

ings .  The two occurrences i n  th i s   c rosscut   a re   each   approx-  
imately 4 f e e t   t h i c k ;   t h e  more wes te r ly  s i l l  i s  conformable 
wi th   the   under ly ing   tu f f   beds  and t h e   e a s t e r l y  s i l l  i s  para l -  
l e l   t o  it. In the i r   b locky   mass ive   cha rac t e r   t he  s i l l s  a r e  
s i m i l a r   t o   t h e   b l o c k y   ' t u f f s ,   b u t   t h e y   a r e  much darker  'in co l -  
or. Under the   mic roscope   t he   t ex tu re  i s  seen t o  be f ine -  

might  be  expected. if these  were flows, r a t h e r   t h a n  s i l l s ,  i s  
grained and d i a b a s i c :   t h e   g l a s s y  or dense groundmass  which 

and a small  amount of o l i v i n e .  
lacking:. The minerals   comprise   calcic   plagioclase,   hornblende 

A u g i t e   p i c r i t e   o c c u r s   i n   t h e  "1615" open-cut  and i n   t h e  
sho r t  "1600" a d i t  of t h e   c e n t r a 1 , g r o u p  of workings. The ex- 
po'sures  consist  of badly-fractured,  dark-green  rock  which 
conta ins   abundant   c rys ta l s  of o l i v i n e ,  commonly 1/16 of a n  
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Fig. 4. Plan of central and south  showings,  Copper  Creek 
cinnabar property. 

inch  in  diameter.  These  olivine.crystals,  set in a dense, 

colour of the  alteration-products  formed  within  the  crystals. 
dark-green  groundmass,  are  easily  recognized  by  the  purple 

Under  the  microscope the rock is  seen to oonsist of numerous 
grains of olivine  largely  altered to serpentine  and  finely- 
divided  hematite.  None of the pink  material  is  cinnabar. 
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t i t e  because :   t he   t ex tu re  i s  po rphyr i t i c  and r e s u l t s  from 

mass.  Although the   ou tc rops  of t h e   p i c r i t e   a r e   b a d l y   d i s i n -  
small phenocrysts of o ' l iv ine  and a u g i t e  set  i n  a dense  ground- 

t eg ra t ed  and the   con tac t - r e l a t ions   and   t he   su r round ing   rocks  
not   exposed;   the  rock i s  believed t o  be ex t rus ive .  

This  rock i s  named a u g i t e   p i c r i t e   r a t h e r   t h a n  a perido- 

Conspicuously  broum--mathering  porphyries  occur  as  dykes 
of w ide ly -va ry ing   s t r ike  and dip.   These  dykes  are  conspicuous 

weathered  surfaces   are ,   however ,   l ight-grey  in   colour .  The 
because of their   rusty-brown  outcrops;   f reshly-broken,  un- 

dykes  range i n  genera l  f r o m  6 inches t o  3 f e e t  i n  th i ckness ;  
however, sca t te red   ou tcrops  of 'brown porphyry  occurring a t  
places  from 100 t o  600 f e e t   t o   t h e   w e s t  o f  the   southern   g roup  
of showings, ind ica te   dykes   tha t   have  a minimum width of 75 
f e e t .  

The dyke-mater ia l   in   weathered  outcrops i s  d e f i n i t e l y  
po rphyr i t i c ;   cons i s t ing  of well-shaped  but  badly-altered,  
c r y s t a l s  of p l ag ioc la se  and  pyroxene  set i n  a dense o r  f i n e -  
grained,  brown groundmass. The p o r p h y r i t i c   t e x t u r e  i s  not  S D  

f e l d s p a r s   a r e   s e e n   t o   b e   a l t e r e d ,   i n  va ry ing   deg rees ,   t o   f i ne ly -  
evident  on f reshly-broken  surfaces .  Under the   microscope   the  

f e l t ed   aggrega te s  of white  mica  and  the  pyroxenes i n  a l l  sec- 
t i o n s   c o m p l e t e l y   a l t e r e d   t o   f i n e   g r a n u l e s  of carbonate .  The 
groundmass c o n s i s t s  of e i t h e r  a dense,  brown aggregate  of car-  
bonate  and  l imonite,  o r  of f i n e l y - f e l t e d   l a t h s  of a l t e r e d  
p l ag ioc la se  and i n t e r s t i t i a l   l i m o n i t e  and ca rbona te ;   s ca t t e r ed  
c l u s t e r s  of  f i ne -g ra ined   magne t i t e   a r e  common. The presence 

t h a t   t h e s e  dykes a r e  of basal t ic   composi t ion;   they will b e   r e -  
of cons iderable  plagioclase,   pyroxene and magnet i te   ind ica te  

f e r r e d   t o ,  however, i n   t h e   t e x t   a s  brown porphyry  dykes. The 
carbonate  of t hese   rocks ,   bo th   i n   t he   a l t e r ed   py roxene  and t h e  
groundmass, i s  l a r g e l y   a n k e r i t e  and i s  not   to   be  confused  with 
t h a t  of t he   do lomi te   ve ins .  

Anker i t iza t ion ,  or  t he   fo rma t ion  of anke r i t i c   ca rbona te ,  
has  been  the  dominant  process of a l t e r a t i o n   i n   t h e  brown por- 
phyry   dykes .   This   a l te ra t ion   an teda ted .or  was t h e   f o r e r u n n e r  

mite  and  cinnabar i n  f i s s u r e s  within '  the   dykes.  
of t h a t  which was respons ib le  f o r  t h e  depos i t ion  of vein-dolo- 

One lamprophyre  dyke was seen on t h e   p r o p e r t y  a t  a p lace  
350 f e e t   w e s t e r l y   f r o m t h e   s o u t h e r l y   g r o u p  of showings.  This 
dyke is .10 fee t   wide   and   s t r ikes   nor th-wes ter ly  and in t rudes  
the  surrounding  green  volcanic   breccia .  In appearance it i s  

Under the  microscope it i s  seen   t o .   cons i s t  of large,   long 
a g rey   po rphyr i t i c   rock   con ta in ing   l ong   l a ths  of f e l d s p a r .  

l a t h s  of l a b r a d o r i t e - p l a g i o c l a s e   s e t   i n  a f e l t e d  groundmass 
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of dark-brown b i o t i t e ;   n e i t h e r  amphibole  nor  pyroxene  were 
seen. 

Fau l t ing  of t he   rocks  and ve ins  i s  widesp read   i n   t he  de- 
pos i t ,   There  i s  no g e n e r a l   s t r i k e   a n d   d i p   t o   t h e   f a u l t s   a l -  
though it i s  to   be   no ted   t ha t   ea s t -wes t  and  north-south  faul ts  

Displacement   a long  the  faul t -planes is var iable ,   ranging  f rom 
a r e  uncommon, Dips range from nea r ly   ho r i zon ta l   t o   ve r t i . ca1 .  

almost  nothing  to  large  but  indeterminable  amounts.  The f a u l t s  
range  in   width  f rom  half   an  inch t o  1 foo t ,  and  shear-zones 

.from 1 f o o t   i n   w i d t h   t o  40 f e e t .  

Faulting  both  preceded  and  followed  the  formation of t h e  
dolomite   veins .  The e a r l i e r   f a u l t i n g  opened f i s s u r e s  for t h e  
brown-porphyry  dykes  and l a t e r  for t he   ve ins ,  and i n  some in-  
s tances  formed  shear-zones  that   la ter   received a small amount 
of dolomite  and  cinnabar, as shown i n   t h e   o p e n - c u t  a t  an   e l e -  
v a t i o n  of 1645 f e e t   i n   t h e   m i d d l e . g r o u p  of showings. I t  i s  
impossible   to   say what percentage of t h e   f a u l t s   i n   t h e   r o c k -  
formations  antedated  the  veins ,   but   probably  very few  bec:ause 
of t h e   l a c k  of seal ing-minerals .  

Pos t -ve in   f au l t i ng  is of course   the  m o s t  conspicuous. 
The do lomi te   ve ins   a r e   f r equen t ly  bounded  by f au l t s   pa ra l . l e1  
t o   e i t h e r  one wall, as  shown by t h e   v e i n   i n   t h e   w e s t e r l y ' b r a n c h  
of t h e  "1535" l eve l   i n   t he   sou the r ly   g roup  of showings, or t o  
bo th .wa i l s ,   a s  shown by t h e   v e i n   i n   t h e  "1740" l e v e l  of t h e  

' ' norther ly   group of showings. The v e i n s   a r e  sometimes de f in -  
i t e l y   c u t  by. t r a n s v e r s e   f a u l t s  and  displaced f o r  unknown 
amounts, a s  s h o w n ' b y   t h e   i e i n   i n   t h e   l a s t  example c i t e d .  The 
e f f e c t  of fau l t ing   o r . . the   rock- format ions  has b e e n   t h e   f a u l t -  
ing of one  rock-type  into  another  as %shown t o  t h e   b e s t  advan- 
t a g e , b y  t h e  faul t -bounded  t r iangular  segment o f  p i c r i t e  ad ja-  
c e n t   t o  brown porphyry i n  t h e  open-cut a t   a n   e l e v a t i o n  of 1570 
f e e t  in t h e   s o u t h e r l y  showings. 

Veins of whi te ,   mass ive   to   c rys ta l l ine   do lomi te ,   conta in-  
ing  sporadic   disseminat ions of c innaba r ,   cha rac t e r i ze   t he  de- 
p o s i t .  

These   ve ins   occur   ch ie f ly   wi th in   the  brown porphyry  dykes 
a s  : 

(1) li continuous  ribbon  which  pinches  and  swells from 
1 inch to 3 f e e t   i n   w i d t h ,   w i t h i n  o r  c l o s e  t o ,  
one w a l l  of the  dyke. 

( 2 )  Gash-veins a' few  inches i n   t h i c k n e s s   t h a t   t r e n d .  
d i a g o n a l l y   t o   t h e   s t r i k e  of the   dyke ,   bu t   a re  
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wholly  contained  within  the  dyke.  

(3)  Occas iona l ly   nar row  s t r ingers   in   the   vo loanic  
b r e c c i a   i n   t h e   v i c i n i t y  of the  dykes.  

Although the  dolomite   veins   range  f rom a knife-edge t o  
3 f e e t   i n   t h i c k n e s s ,  a width o f  18 inches i s  t h e  commonest 
average f o r  t h e  m o s t  p e r s i s t e n t   v e i n s .  

The t e x t u r e  i s  usua l ly   mass ive   cons is t ing  of c lose ly -  
packed c r y s t a l s  of dolomite. However, occasional  vugs  occur 
which a r e   l i n e d  and f r e q u e n t l y   n e a r l y   f i l l e d   b y   p r o j e c t i n g  
c r y s t a l s  of dolomi te . ,  A b recc ia t ed   t ex tu re   occas iona l ly  oc- 

places  t h e   v e i n   c o n s i s t s  of fragments and  wisps of brown por- 
curs ,  p a r t i c u l a r l y   n e a r  t he   bo rde r s  of t he   ve ins .  In such 

phyry i n  the   p rocess  of replacement by the  vein-dolomite .  

c a l  and o p t i c a l   s t u d i e s   i n d i c a t e   t h a t  it. approaches  very 
c lose ly  t he  theoret ical   composi t ion.of   dolomite .   Small  amounts 
of chalcedonic   quartz   and,   in  some v e i n s ,   s t r i n g e r s ,  of more 

the   do lomi te   ve ins  was c innaba r ,   a l t hough   s t i bn i t e  has been 
coa r se ly   c rys t a l l i ne   qua r t z   occu r .  The on ly   su lph ide   s een   i n  

repor ted .  A small amount of t e t r a h e d r i t e  was s e e n   i n  a l e n s  
of quar tz   in   the   nor th   workings .  

The vein-makter i s  predominantly  white  dolomite.  Chemi- 

Within t h e  ve in   there   has   been  a rhythmica l   p rec ip i ta -  
t i o n  of the  chief  gangue-minerals;   the  sequences  are  best   seen 

most common sequence i s  as   foi lows:  ’ 

around  fragments of porphyry-breccia   within  the  vein-- the 

1. Dense white  or grey  chalcedonic   quartz .  

2 .  Bands of c r y s t a l l i n e   d o l o m i t e ,   t h e   c r y s t a l s  of 
which  have grown i n  a d i r e c t i o n  normal t o   t h e  
previous band of minera l .  

3. Grey chalcedonic   quartz .  

4.  Where open  spaces  existed,  small pyramid-shaped 
c r y s t a l s  of qua r t z .  

The amount of c innaba r   s een   i n   t he   ve ins  was so small 
t h a t   d e f i n i t e  data concerning i t s  t ime of deposi t ion  could 
not   be  obtained.  However, it was comonly  seen on the   bor -  
d e r s  of h a i r - i i k e   s t r i n g e r s  of dolomite, a habi t   sugges t ing  
t h a t   t h e   c i n n a b a r   a n t e d a t e d   t h e   d e p o s i t i o n  of dolomite   within 

masses  within  main dolomite ve ins ,  i nd ica t ing  depos i t i on  con- 
such   s t r inge r s ;  it was a l s o  seen   as  d i s c r e t e  g r a i n s  and small 
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temporaneous  with  that  of the   dolomite .  

than ,  and i n   p a r t  contemporaneous  with,  the  dolomite. 
I n  genera l ,   th i s   c innabar  was i n   p a r t   s l i g h t l y   e a r l i e r  

The most common occurrence of cinnabar i s  discrete ,   f : laky 
. .  

gra ins   wi th in   whi te   ve in-dolomi te .  I t  a l so   occurs  as t h i n  
films w i t h i n   f i s s u r e s ,  or border ing   do lomi te   s t r ingers  tha-G 

ly ,   t he   wa l l - rock  of the   dykes.  Old r e p o r t s   i n d i c a t e   t h a t  much 
o c c u r   w i t h i n   e i t h e r ' t h e  brown porphyry  dykes or, l ess   f req l len t -  

of t h e  mined cinnabar  occurred as blebs o r  nodules of massive 
c innabar   wi th in   the   do lomi te .  

No developed  ore-bodies  were  exposed i n   t h e  workings tat 
the   t ime  of t he   wr i t e r ' s   examina t ion   ( June   t o   Ju ly ,   1939) .  
The l o c a t i o n  and general   shape of previously-exis t ing  ore"  
bodies   are   roughly shown by t he   o ld   s topes ,  as ou t l ined  on 
Figs.  3 and 4. Unfortunately,   these  s topes  are   badly-caved 
and inaccess ib l e  a t  t h e   t i m e  of examination so t h a t   t h e   n a t u r e  

type  of wall-rock,  could  not  be  determined. A c a l c u l a t i o n  of 
of the   occur rence  of any  possible   remnants   of 'ore  and of t h e  

the  approximate volume of a l l  t h e   s t o p e s   i n d i c a t e s   t h a t   a b o u t  

the  grade  of   ore   based  on  this   tonnage  and a gross   repor ted  
500 t o n s  of rock was excavated  from them. A c a l c u l a t i o n  oE 

an  average  grade of 1.08 per  cent.  mercury f o r  t h e  500 t o n s  
production of 143 f l a s k s ,  o r  1068 lbs .   o f .mercury ,   ind ica tes  

of rock. 

. .  

I t  i s  t o  be   no ted   tha t   th i s   g rade   exceeds   the   percentage  
of a l l  but  one o f  t he   s amples   t aken   by   t he   wr i t e r ;   t he   excep-  

which  assayed:  Mercury,  3.2  per  cent. All samples of a l t e r e d  
t i o n   b e i n g  a sample  taken  across 8 inches of  vein-dolomite 

rock,  even when cinnabar was  v i s i b l e  i n  t h e  hand specimen,  as- 
sayed much l e s s  Clan:  Mercury,  1.08  per  cent.  This  distribu- 
t i o n  of va lues  and the   quota t ion   f rom Wilmot (1926, p. 55)" 

metal  recovered was obtained  from  one  pocket,"--suggests t : h a t  
"du rhg   ope ra t ions   t h i r ty   yea r s   ago ,   t he   g rea t e r   pa r t  of t h e  

t h e  ore-bod.ies  occurred  within  the  dolomite  veins.  

ob ta inab le   conce rn ing   l oca l i za t ion   a r e  from t h e  pos i t i ons  ,of 
Inasmuch as no ore i s  a t  present  exposed, t he   on ly   da t a  

the   o ld   s topes .  The l a r g e s t   s t o p e  i s  between t h e  "1510" a:?d 
"1535" l e v e l s   i n   t h e   s o u t h e r l y   g r o u p  of workings. The stoped 
a rea  i s  wi th in   t he   acu te   ang le   l y ing  betiveen two brown por- 

may have  been more f r a c t u r e d  and,   therefore;  of e a s i e r  access  
phyry  dykes. The ground i n  the  angle   between t h e  two  dykes 

by t he   mine ra l i z ing   so lu t ions   t han   t ha t   ad j acen t   t o   ' t he   dykes ,  
bu t   no t   i n   t he   v i c in i ty  o f  intersect ion.   Elsewhere  on  the 
p rope r ty   t he   on ly   con t ro l l i ng   f ac to r  i s  the   p resence  of t h e  
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d o l o m i t e   v e i n s ,   w h i c h   i n   t u r n   a r e   l a r g e l y   l o c a l i z e d  by t h e  
presence of brown porphyry  dykes. 

dolomite   veins  i s  conce'ivably as fo l lows:  
The sequence of e v e n t s   l e a d i n g   t o   t h e   f o r m a t i o n  of t h e  

1. Early  formatio'n of s t r o n g   f r a c t u r e s .  

2 .  F i l l i n g  of t h e s e ' b y  brown porphyry  dykes 

3 .  . L a t e r   f r a c t u r i n g   a l o n g   t h e  same l i n e s  of weakness a s  
followed by t h e   e a r l y   f r a c t u r i n g  and t h e r e f o r e  more 
or less   fol lowing  the  porphyry  dykes.  

4. Deposi t ion of dolomite   veins  and c i n n a b a r   i n   t h e s e  
in t r a -dyke   f r ac tu res  and f rac tured   wal l - rock ,   ac-  
companied by replacement of any   brecc ia ted   mater ia l .  

vein-matter : 
Samples were t aken  of t h e  ?allowing types  of rock and 

1. Volcanic  breccia,   sheared and sha t te red ,   bo th  w i t h  
and wi thou t   do lomi te   s t r i nge r s .  

2 .  3rown porphyry  dykes 'containing  dolomite  or dolo- 
mi t e -c innaba r   s t r i nge r s .  

3 .  Typical  dolomite  vein-matter.  

a s s a y ' t a b l e s  on F igs .  3. and 4. I t  i s  t o  be   no ted   t ha t  only 
The d e t a i l e d   r e s u l t s  of t h i s   s a m p l i n g   a r e   g i v e n   i n   t h e  

contained  mercury.  Samples i n  which  cinnabar was n o t   v i s i b l e  
samples   tha t  showed c i n n a b a r   p l a i n l y   v i s i b l e   t o   t h e  naked  eye 

t o   t h e  naked  eye invariably  assayed nil. 

This i,s mentioned t o   i n d i c a t e   t h a t   r o c k ,   e v e n   t o  make 

u ishable  by t h e  eye. The following comment by  Eardley-Wilmot 
low-grade ore ,  conta ins .   c innabar   in  amounts t h a t  i s  d i s t i n g -  

(1926, p. 55) ,  i n d i c a t e s   t h a t   h e   a r r i v e d   a t   t h e  same conclu- 
s ion  af ter   sampling  the  so-cal led  " low-grade  ore"--"From  the 
above r e s u l t s  it a p p e a r s   t h a t  it would not  pay t o   c a r r y   o u t  
mining on the   rocks  and vein-matter  in  which no  cinnabar i s  
v i s ib l e .   Th i s  i s  1oose.ly  termed  ' low-grade  ore. '" 

A' few gene ra l i za t ions  may  now be made concerning  favour- 
a b l e  ground for prospect ing.  The occurrence of cinnabar on 
t h i s   p r o p e r t y   i n d i c a t e s   t h a t   f u r t h e r   p r o s p e c t i n g   s h o u l d   b e  
conf'ined t o  a r e a s  of brown-weathering  porphyry  dykes.  Within 
such  areas ,  it i s  sugge.sted,   ' that   favourable  ground may l i e  
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with in   the   acu te   angles   forged  by t h e   i n t e r s e c t i o n  of  any two 
dykes .   Refer r ing   par t icu lar ly   to   the   souther ly   g roup  of work- 
ings,  it i s  suggested  fur ther ,   that   favourable   ground would 
be  found  where  the,downward  extensions of t h e  dykes i n t e r s e c t  

which  immediately  underlie  the  diabase s i l l s .  The s t r u c t u r e  
those  beds of t u f f s   t h a t   a r e  exposed i n   t h e  "1510" l e v e l ,  and 

of ground i n  such a s e c t i o n  would supply a porous   rock   ( tu f fs )  

would permit   solut ions  migrat ing from the  nearby  channel made 
ove r l a in  by r e l a t ive ly .   t i gh t   rocks   (d i abase ) .  Such condi t ions 

by . the .ma in   po rphyry ,dyke   t o   t r ave l   t h rough  a r e l a t i v e l y  porous 
tuf f   wi th  a poss ib l e   t r app ing  and depos i t i on  of cinnabar below 
t h e   r e l a t i v e l y   t i g h t   d i a b a s e .  

HARDIE 
MOUNTAIN. Hardie  Mountain a t  one  time  comprised t h e  Crown- 

The ground tha t   i nc ludes   t he   c innaba r  showings on 

and were owned by the  Hardie  Cinnabar Mines,  Limited.  These 
granted  mineral   claims  Lots 949-959  and  Lot  1736, 

l o t s  r e v e r t e d   t o   t h e  Crown severa l   years  ago.  and the   surveys ,  
f i e l d   n o t e s  and p l o t s  of the  c la ims  were  cancel led on February 
9, 1939. 

The workings on Hardie  Mountain a r e  4 mi l e s   no r the r ly  
from t h e  Copper Creek S ta t ion   a long   t he   road   t ha t   fo l lows   t he  
v a l l e y  of Carabine  (Copper)  Creek  (Pig. 2 ) .  They a r e  on t h e  
s t e e p   h i l l s i d e  on t h e   e a s t e r l y   s i d e  of t h e  road: t h e  lowermost 
working ,   an   ad i t ,   be ing   1045  fee t   eas te r ly  from the   road and 
255 f e e t  above it, at  a n   e l e v a t i o n  of 2355 f e e t :  

The.main  adi ts  on t h e   p r o p e r t y   a r e  on a s t e e p ,   r e l a t i v e l y  
open hi l ls i .de  covered  with  ta lus   and  scat tered  jack-pine;   the  
sldpe  averages  30  degrees  and,is  unbroken by any rocky  b luf fs .  
Most of   the   sur face   workings   a re  on a wide r e l a t i v e l y   f l a t  
s lope   nea r   t he   t op  of t h e  h i l l  on which t h e r e  a r e  many clumps 
o f ' s m a l l  f i r  in te rspersed   wi th   g rassy   a reas :   ou tcrops   a re   re -  
1 a t i v e l y . s c a r c e .  

The geology  of ' the ,   depos. i t   consis ts  of a s e r i e s  of vo l -  
can ic   rooks   t ha t   s t r i ke   no r the r ly  and d i p  30 degrees  westward; 
the  rocks  include  dark-coloured,  f ine-grained  and  amygdaloidal 

andes i te ,  some tu f f s   and   vo lcan ic   b recc i a s .  Many  of t h e   r o c k s  
basal ts ,   l ight-grey,   coarse   fe ldspar-porphyry and l i gh t -g rey  

have  been  par t ly   ankeri t ized s o  t h a t   t h e i r   o u t c r o p s   i n   t h e  

dolomi te   s t r ingers  cu-t t h e   r o c k s   i n  a few  places. 
surface  workings  are  rusty-brown i n  colour.   Widely-scattered 

The workings  consist  of f o u r  a d i t s  and several   open-cuts.  
The' a d i t s ,  two of.whioh  are  caved,  have  been  driven  north- 
e a s t e r l y   i n t o   t h e   s t e e p ,   s o u t h - w e s t w a r d - s l o p i n g   h i l l s i d e   t o  
intercept  reported  open-cut  showings of c innabar   tha t   occur  
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above . the   h ighes t   ad i t .  The a d i t s   f a i l e d   t o   r e a c h   p o i n t s  be- 
on t h e  more gent ly-s loping   h i l l s ide   approximate ly  100 f e e t  

neath  any  of  the  cuts o r  to   cu t   any   c innabar   occur rences .  I t  

have  been  obtained  from,the  surface-cuts.  No cinnabar was 
i s  repor ted ' tha t   samples   conta in in& small amounts of cinnabar 

seen by t h e   w r i t e r ,   b u t  it i s  p robab le   t ha t   t he   ex t ens ive  
sloughing of s o i l  i n t o  most of the   open-cuts   covered  the ac'- 
tua l   occur rences  of t h e   m i n e r a l .  

. August,  1895, by Messrs: McCartney  and I rv ing .  The f i r s t  
The showings on Hardie  Mountain  were  discovered  late i n  

undergrou:nd  work was commenced i n  1896, and continued  in  1898, 
bu t  most  of the  underground work as it now e x i s t s  was done i n  
1902 when f i v e   a d i t s   w e r e   d r i v e n   a g g r e g a t i n g   1 0 6 6   f e e t   i n  

o re ,  and that   the   open-cuts   above showed 2 t o  3 per  cent.  mer,- 
length.  I t  is repor ted   tha t   each  of t h e s e  showed low-grade 

cury  ore .  The las t  reported  work on t h e   p r o p e r t y  was done i n  
1909 when a n   a d i t   1 0 6   f e e t   l o n g  was dr iven .  

There  are  no records of production. 

The workings w i l l  be   descr ibed  beginning  with  those  near-  
e s t   t h e   r o a d  and  progressing  easter ly  up t h e   h i l l s i d e .  

road  and  255  feet  above it, a t   a n   e l e v a t i o n  of 2355 f e e t .  Thor- 
The p o r t a l  of No. 1 a d i t  i s  1045 f e e t   e a s t e r l y  from t h e  

ough caving of t h e  portal   prevented  examination of it. 

The p o r t a l  of No: 2 a d i t  i s  420 f e e t   i n  a d i r e c t i o n   n o r t h  
57 degrees   ea s t  from t h e   p o r t a l  of No. 1 and 260 f e e t  above it, 
a t   a n   e l e v a t i o n  of 2615 fee t .   This   ad i t   has   been   dr iven   th rough 
a s e r i e s  of fragmental  and  flow-rocks a t  nor th  63 degrees   eas t  
f o r  173 f e e t  t o  t h e   f a c e .  

Wel l -def ined   bedding   in   the   rocks  i s  absent,   but  narrow 
zones of crushing  marking  contacts   between  different   f lows 

does  not  follow  any'brealc,  it crosses   several   narrow  crush-  
s t r i k e   n o r t h  and dip  35.degrees   westward.   Al though  the  adi t  

zones i n   a d d i t i o n   t o   t h o s e  on contacts   and a 2-inch  dolomite 
v e i n   1 2 0   f e e t  from t h e   p o r t a l .  Samples  taken a t   t h e   f o l l o w -  
ing  places  assayed:  Mercury, nil - along a 2-inch  crush-zoce, 
a t  117 f e e b f r o m t h e   p o r t a l ;   a t  125 f e e t   a c r o s s  a 2-inch  dolo- 
m i t e   v e i n l e t ;   a t   1 5 0   f e e t   a c r o s s  a crush-zone 8 inches i n  
thickness   and  containing much black  crushed  rock;  and a t  168 
f e e t   a c r o s s   s i m i l a r   m a t e r i a l .  No cinnabar was s e e n   i n  this 
a d i t .  

The p o r t a l  of No. 3 a d i t  i s  540 f e e t   i n  a d i r e c t i o n   n o r t h  
55 degrees   ea s t   f rom  the   po r t a l  of No. 2 and  130 f e e t  above it 
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a t  an   e leva t ion  of 2745 f ee t .   Th i s  a d i t  was cavecl a t   t h e  
p o r t a l  and 'could  not   be examined. 

, .  I. _'  I 

The p o r t a l  of No. 4 a d i t  i s  400 f e e t   i n  a d i r e c t i o n   n o r t h  
60 d e g r e e s   e a s t   f r o m t h e   p o r t a l  of No. 3 and  165 f e e t  above it 
a t  a n   e l e v a t i o n  of 2910 f e e t .   - 1 t . h a s  been  dr iven  north-easter-  
ly i n t o   t h e   h i l l s i d e   f o r  136 f ee t   and   cu t s   ac ross  a ser ies :  of 
lavas  and vo lcan ic   b recc ia s .  Bedding i n   t h e s e   r o c k s  i s  absent ,  
bu t   the   c rushed   contac ts   be tween  the   types   ind ica tes  a north- 
we ' s te r ly '   s t r ike   and   d ip  of 30 degrees  south-westward. The 
most oommo~l rock-type i s  coarse  feldspar-porphyry; it cons i s t s  
of t a b u l a r   f e l d s p a r   c r y s t a l s  which  range  from 1/4 t o  1 inch 

t o   w h i t e  mica  and the   de te rmina t ion  of t h e   o r i g i n a l .   f e l d s p a r  , 
i n   l a rges t   d imens ions ;   t he   f e ldspa r s  are comple te ly   a l te red  

i s  impassible .   The.other  main  rock-type i s  a b a s a l t   i n  which 
p i l l ow  s t ruc tu re  i s  varyingly  developed. 

I 

A t  100 f e e t  from t h e   p o r t a l ,   t h e  adi t  c ros ses   t h ree  
s t r i n g e r s  of  dolomite  which  range  from  1/2-inch t o  2 inches 
i n  thickness--a  sample of the  dolomite   assayed:  Mercury, e. 

No cinnabar was s e e n   i n   t h i s   a d . i t .  

grees  west,   from  the  portal  of No. 4 ad i t   and  a t  t h e  same, e l e -  
Two hundred  and  seventy f e e t   i n  a d i r e c t i o n   n o r t h  30 de- 

va t ion ,   an   ad i t   has   been   dr iven   nor th-eas te r ly   in to   the  hj.11; 
t h e   p o r t a l  of t h i s   a d i t  was completely  caved. 

ings ,  and t h e   f o l l o w i n g   d e s c r i p t i o n s   a p p l y   t o   c u t s   l y i n g  .far- 
t h e r   n o r t h - e a s t e r l y  and  on less   s teep   ground.  

No. 4 a d i t  i s  t h e .   l a s t  'of.  the   extensive,underground vrork- 

45 degrees   ea s t   f rom" the   po r t a l  .of No. 4 adjt and at a n  el.eva- 
t i o n  of 3015 f e e t .  ti this trench  has  been dug i n  a d i r e c t i o n  

f e e t   n o r t h - e a s t e r l y   f r o m   t h e  end  of t h i s  t rench  another   has  
nor th   50   degrees   eas t  for 20 f e e t  and at  present  i s  caved. Ten 

been dug 6 feet   deep  and i n  t h e  same d i r e c t i o n   f o r  26  f e e t .  
The m a t e r i a l   i n  t h i s  t r ench  i s  h ighly-a l te red  amygdaloida:i 
l ava   conta in ing   sca t te red   pyr i te   c rys ta1 .s .  

Cut, o r  trench, No. '1 lies 685 f e e t  in a d i r e c t i o n  nor th  

. .  
No cinnabar was seen  and a sample t aken  f o r  10 f e e t   a l o n g  

the   nor th-wes ter ly   s ide  of t he   t r ench   a s sayed :  Mercury, 11%. 

.No. 2 cu t  i s  225 f e e t   i n  a d i r e c t i o n   s o u t h  60 degrees 
east from No. 1 and a t  a n   e l e v a t i o n  2975 f ee t .  I t  has been 
dr iven  north  15  degrees   west  f o r  26 f e e t  and  south 75 degrees 
wes t   fo r   15   f ee t ,   t he  floor o f  t h i s  . l a t t e r   s e c t i o n  is 5 f g e t  
above t h a t  of the   26- foot   sec t ion .  The only  vein-matter con- 
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the   nor th-wes ter ly   face .  A combined  sample  from  both  zones 
s i s t s  of two 10-inch  zones  of  dolomite  stringers  exposed i n  

assayed:  Mercury, &. The rock i s  grey  porphyrit ic  ande- 
s i t e   c o n t a i n i n g  1/16-inch fe ldspar   phenocrys ts .  

\ 

The only  other  surface-working  seen on t h e   p r o p e r t y  i s  
an  open-cut  leading i n t o  an   o ld   sha f t  a t  a p l ace  which i s  720 
f e e t  i n  a d i r e c t i o n   n o r t h  78 degrees   eas t   f rom No. 1 c u t  and 
a t  an e l eva t ion  of 3000 f e e t .  The c u t  and s h a f t   a r e  on a 
wooded h i l l s i d e  which  slopes  locally  southward  into a small ,  
dry  water-course.  The cu t   has   been   dr iven . in  a d i r e c t i o n  
nor th  10 degrees  west f o r  10 fee t ,   t hence  as a s h o r t   a d i t  f o r  
8 f e e t   t o   t h e  bottom of  t h e   s h a f t .  The s h a f t  i s  only 8 f e e t  

, deep  and 3 . f ee t   squa re .  The workings  are on t h e   n o r t h e r l y -  
s t r ik ing   con tac t   be tween   basa l t  on the   wes t  and coa r se   f e ld -  
spar-porphyry on t h e   e a s t .  IJo vein-minerals  were  seen  and 

n i l .  
samples  of  both t h e   b a s a l t  and the  porphyry  assayed:  Mercury, 
- 
SABISTON A showing o f  c innabar   occurs   near   the mouth o f  
FLATS. Sabis ton  Creek  which  f lows  souther ly   into Kamloops 

mi l e s   wes t e r ly  from  Copper  Creek S ta t ion   (F ig .  2 ) ~  Although 

the  workings 'were  descr ibed  under   the name of Independent 
t h e   o m e r s h i p ,  if any, of t h i s  ground  could  not be a sce r t a ined ,  

group by Camsell (see Bibl iography) .  

Lake  and crosses  under  the  Canadian NationalRailwaytwo 

A s h o r t   a d i t   h a s   b e e n   d r i v e n   n o r t h e r l y   i n t o   t h e   h i l l  at  

, d ry   gu lch   t ha t   c ros ses ' t he   t r acks  1500 f e e t   e a s t e r l y  from t h e  
a p lace  100 f e e t  above t h e   r a i l w a y  o n  t h e   w e s t e r l y   s i d e  of  a 

degrees  west f o r  18 f e e t  and due   nor th  f o r  10 f e e t .  
Sabis ton  Creek  crossing.  The ad i t   has   been   d r iven   a t   no r th  48 

c a l c ' i t e   v e i n   t h a t   f o l l o w s  a zone of shear ing  10 f ee t   w ide  and 
which s t r ikes   nor th   40   degrees   wes t .  The v e i n  i s  3 inches 
wide   and   conta ins   ha i r - l ine   s t reaks  of c innabar .  k sample of 
this  vein-matter  assayed:  Mercury, 0 . 2  per   cen t .  The dolo- 
m i t e - c a l c i t e   v e i n   c o n t i n u e s   i n t o   t h e   w a l l   a t   t h e '  bend,  but for 
some unknown r e a s o n   t h e   a d i t   f o l l o w s  a secondary  joint-plane 
t o   t h e '   n o r t h .  

The f i r s t  p a r t  of t h e ' a d i t   f o l l o w s  a ve r t i ca l   do lomi te -  

feldspar-porphyry. On the   sur face   th i s   rock   ou tcrops   over  
an   a r ea  500 f e e t   i n   w i d t h  and extends an unknown d i s t ance  
no r the r ly  up t h e   h i l l s i d e .  . I t  inc ludes  a "horse': o f  green- 

norther ly   f rom near   the   por ta l .   Extending   eas te r ly   f rom  the  
stone  about 50 f e e t   i n   w i d t h   t h a t   e x t e n d s   f o r  a s h o r t   d i s t a n c e  

gulch   ly ing  200 f e e t   e a s t e r l y  f r o m  t h e  a d i t  and  extending 

The rock - fo rma t ion   i n   t he   ad i t  i s  brown-weathering, 
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westerly  from  Sabiston  Creek,  the  rock i s  greenstone.  

No work i s  a t  present  being  done on t h e  showings. 

There i s  no record o f  product ion  f rom  the  property.  

DAVIS. Dolomite   s t r ingers   and  veins   north of Kamloops 

adian  National  Railway  (Fig. 2 ) ,  are   understood  to   have  been 
Lake i n   t h e   v i c i n i t y  of Savona S t a t i o n  on t h e  Can- 

covered by t h e  i?ee N o s . _ l t o  8 mineral   claims,  staked by 
John  Davis for e i g h t   p r i n c i p a i s  on July  12th,  1937. 

tha t   ex tends  up t o  Mount Uren no r th -eas t e r ly  f r o m  Savona Sta-  
t i o n  on t h e  Canadian  National  Railway. The showings b e g i n   a t  

no r the r ly  up t h e   h i l l s i d e   t o   a n   e l e v a t i o n  of 2400 f e e t .  
an   e l eva t ion  of 1800 f e e t  and cont inue a t  s c a t t e r e d   p o i n t s  

The showings l i e  on the   s teep ,   rocky  and b l u f f   h i l l s i d e  

The mineral   occurrences  consis t  of small amounts of c in -  
nabar i n   wh i t e   do lomi te   ve ins  or s t r inge r s .   These   s t r i nge r s  

t i o n  of vo%canic   breccia  and a l i t t l e   t u f f .  The rock   wi th in  
occur i n   t i g h t   s h e a r - z o n e s   w i t h i n   t h e   p r e v a i l i n g  rock-for:ma- 

and ad jacent   to   the   shear -zones   has   been   h ighly   a l te red   to  a 
dense  rock  containing  abundant   ankeri t ic   carbonate;   th is   pro-  
cess  i s  r e f e r r e d   t o   a s   a n k e r i t i z a t i o n .  The sol.utions  responsi- 
b l e   f o r . t h e   a n k e r i t i z a t i o n  and a l s o  for t he   depos i t i on  of t h e  
dolomite  and  cinnabar, came up  along  the  shear-zones.  These 
ankeri t ic   zones  weather  t o  conspicuously  rusty-brown  outcrops 
and the   co lour  i s  i n   s t r i k i n g   c o n t r a s t   t o   t h e   d a r k - g r e e n  of 
t he   vo lcan ic   b recc i a s .  

1800 f e e t  and i n  a d i r e c t i o n   n o r t h  3 2  degrees  west f r o m  Savona 
s t a t i o n  on the  Canadian  Pacific  Railway. From t h i s  point  a 
shear  extends  diagonally up t h e  ro'cky h i l l s i d e  for a slope- 
d i s t ance  of 480 f e e t   w e s t e r l y ;   t h e   s h e a r   s t r i k e s   n o r t h  60 de-. 
grees  west  and  dips  30  degrees  south-westward. The green  vol-  
can ic   b recc ia  on e i t h e r   s i d e  of t he   shea r  i s  a l t e r e d   t o  a 
rusty-brown  rock for widths  ranging  from 8 inches.to 18 inches;  
th i . s  marked weather ing '   resu l t s   f rom  the   ox ida t ion  of f i n e -  
g ra ined   anke r i t e ,  iron carbonate , '   that   has   been  deposi ted by 
so lu t ions   i s su ing  f r o m  the   f i s su re   and   s eep ing   i n to   t he   rock  
on e i t h e r   s i d e .   V e r t i c a i   s h e a r s  which  branch. into  the hang- 
ing-wall  and foot-wal l  f r o m  t h e   w e s t e r i y  end of t h e  main  shear 
a r e  accompanied t o  a l e s s e r   e x t e n t  by similar  but  narrower 
zones of a l t e r a t i o n  of t he   wa l l - rocks .  

The f i r s t  showing i s  on t h e   h i l l s i d e   a t   a n   e l e v a t i o n  of 

The ankeri t ized  zones o f  bo th   t he  main shear and branch- 
s h e a r s   c o n t a i n   s i n g l e   s t r i n g e r s  of dolomite  and  occasional '  
films of cinnabar .  The cinnabar commonly occur s   w i th in   t he  
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do lomi te   s t r i nge r s ;   occas iona l ly  it i s  found i n   t h e   a l t e r e d  
rock   c iose  t o  t he   do lomi te   s t r i nge r s .  k sample  talcen  across 

t r a c e .  
a brecc ia ted   do lomi te   ve in  10 inches  wide  assayed: Mercury, 

The nex t   occu r rences   a r e   i n   an   a r ea  of h i l l s ide   approx-  
imately  1000  feet   square.  The lowest of t h e s e  i s  i n   a n   e a s t -  
west   saddle  a t  an   e leva t ion  of 1950 f e e t  on t h e  southward- 
s l o p i n g   h i l l s i d e   a n d   l i e s   n o r t h e r l y   f r o m   t h e   l a s t  showing. 

west over   an exposed length  of 240 f e e t  and a width  ranging 
Here a r u s t y  zone of a n k e r i t i c  rock s t r i k e s  north 80 degrees  

from  10  inches t o  3 feet .   Three  shallow  strippings  have  been 
made on the  exposure.  The r o c k   i n   t h e  zone i s  badly  sheared 
and b recc ia t ed  and conta ins  a discont inuous,   central   dolomite  
ve in .  A s ample   t aken   ac ross   a . fu l l   10 - inch   w id th  of t h e  zone 
inc luding  a dolomite  vein,  assayed:  Mercury, n i l .  The rock 
i n   t h e   v i c i n i t y  of t h e  brown ankeri te-zone i s  dark-green , 'vo l -  
can ic   b recc ia .  

The next  exposu're o f  brown a n k e r i t i c   r o c k  i s  on a low 
s i d e h i l l - k n o l l  100 f e e t  above  the las t  exposure  and  beginning 
a t  a p lace  250 f e e t   i n  a d i r e c t i o n   n o r t h  10 degrees   east   f rom 

diameter ,   indicate   an  easter ly-s t r iking  zone o f  brown-weather- 
it. Scattered  outcrops  which  occur  over  an area 200 f e e t   i n  

ing  ankeri t ized  , rock  approximately 200 f e e t   i n   w i d t h .  However, 
t h e  zone  of a l t e r a t i o n   a p p a r e n t l y   d i e s   o u t  a s h o r t   d i s t a n c e  
wester ly   because  unal tered,   green  volcanic   breccia   outcrops 
a c r o s s   t h e   s t r i k e  of t h e  zone a t  a p lace  600 f e e t   w e s t e r l y .  

tact   wi th   dark-green  agglomerate .  The m a t e r i a l   i n  t h i s  show- 
The souther ly   border  of t h e  zone of a l t e r a t i o n  i s  a shear-con- 

ing   con ta ins   ve ry   l i t t l e   ve in -do lomi te .  A 2-foot  sample  across 
some narrow s t r inge r s   a s sayed :  Mercury, g. 

of t h e   h i l l s i d e  a t  a place  which i s  300 fee t   nor th-wes ter ly  
from t h e   n o r t h e r n  edge of t h e   l a s t  showing  and 175 f e e t  above 
it. The showing i s  a strong,  conspicuous zone of brown, anker- 
i t i c  rock   tha t   ex tends   d iagonal ly   nor th-wes ter ly  up t h e   h i l l -  
s i d e  for an   ok tcrop   d , i s tance  of 350 f e e t   a n d   d i s a p p e a r s   i n  
d r i f t .  The zone of anke r i t i za t ion   r anges  from 4 f e e t   t o  2 0  
f ee t   i n   t h i ckness ,   g radua l ly   i nc reas ing   no r th -wes te r ly .  The 
m a t e r i a l   i n  it c o n s i s t s  of badly-sheared,   dense,   ankeri t ized 
rock  containing  only a few s t r i n g e r s  of white,   vein-dolomite.  
A s ample   t aken   ac ross   t he   fu l l   w id th  o f  4 f e e t  of a n k e r i t i z e d  
rock  and a few  dolomite  str ingers,   assayed:  Mercury, e. 

The lower end of t he   nex t  showing is  on a s t e e p   s e c t i o n  

s i s t  of   dark-green  volcanic   breccia   and a few tuf f   beds ;   these  
r o c k s   s t r i k e   e a s t  and d i p  30 degrees   north.  The shear ing  a long 

The r o c k s   i n   t h e  immediate v i c i n i t y  of t h e  showings  con- 
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and f rom  which   the   anker i t ic   a l te ra t ion   has   spread   cu ts   across  
t h e   a t t i t u d e  of t hese ' rocks .  

There i s  no record of production  from  the  property.  

DEADMAN R I V E R .  The country on t h e   e a s t e r l y   s i d e  of t h e  Dead- 

Creek was examined by members of t h e  Dominion-Prov.incia1  Youth 
Tra in ing   Pro jec t  "D" unde r   t he   d i r ec t ion  of M.  S .  Hedley, 
B r i t i s h  Columbia  Department of Mines. In  h i s . r e p o r t ,  Dr. Hed- 
l e y   d e s c r i b e s   t h i s   a r e a  as fol lows:  

man River  between Kamloops Lake  and Crisri 

"Rusty-weathering  zones of ca rbona t i za t ion   a r e  found 
on t h e   e a s t e r l y - s i d e  of Deadman River a t  a number of 
places  i n  the  Nicola  rocks,   and  four  small   zones  occur on 
t h e   w e s t e r l y   s i d e .   T h e s e   a r e   a l l  on t h e  lower  slopes. 

made up of una l te red  and  unbroken  rocks. The Criss Creek 
The upper  slopes,  above  a.bout 3,000 f e e t   e l e v a t i o n ,  art3 

n o r t h e r l y   t o   t h e  edge of columnar T e r t i a r y   b a s a l t .  Sim- 
zone of a l t e r a t i o n  i s  l a r g e  and  extends  from  the  creek 

t o   w i t h i n  one-half of a mile  of t h e  mouth of Criss Creck 
i l a r   a l t e r a t i o n   o c c u r s  on t h e  lower  s lopes  of   the   val ley 

No new discover ies   were  made. 
and a s  far sou the r ly  as t h e  t ra i l  oppos i t e   t he  ShOwing8. 

"Half a mi l e   sou the r ly  of t he   Ind ian   V i l l age  and 
ad jacent  t o  t h e   r o a d   a r e   b l u f f s  composed of sandy t o  
arkosic  sediments and some l imestone,   d ipping  north  to  

these   rocks  i s  not  produced by carbonatization,  althou.gh 
north-eastward a t  40 t o  65 degrees.   Rusty-weathering o f  

t h e r e   a r e  a few do lomi te   s t r i nge r s   w i th  narrow  borderi:ng 
zones of a l t e r a t i o n .  There i s  a l i t t l e ,   s p a r s e l y  dissem- 

these   b luf fs .   One-quar te r  of a mi le   nor th  of ' t h e  highway 
ina t ed   cha lcopyr i t e   and   py r i t e  on t h e  no r the r ly  edge o:? 

bridge  prominent  bluffs on t h e   e a s t e r l y  bank of t h e   r i - u e r  
'are   considerably  a l tered and c o n t a i n   l o c a l   f i n e   v e i n l e t s  
of c r y s t a l l i n e  gypsum ( s e l e n i t e ) .   A l t e r a t i o n ,  of *what 
a r e   i n   p a r t   a t   l e a s t   s e d i m e n t a r y   b e d s ,  i s  in t ense ,  w i t h  

highly  oxidized a t   t h e   s u r f a c e .  
the  product ion of a whi t i sh   to   ye l lowish   porous   mater i ; i l ,  

"In a prominent  gulch  below  the  highway, on the   wes t -  
e r l y  boundary of the   Ind ian   Reserve ,   there  i s  much c a r -  
bona te   ve in ing   i n   vo lcan ic   b recc i a .   S t r inge r s  and vei:ns 
up t o   s e v e r a l   i n c h e s   i n   w i d t h   s t r i k e  and d i p   a t   a l l  an,.;l.es, 
and most o f  them a r e  accompanied  by a marginal zone of 
carbonat iza t ion   ex tending  beyond t h e   v e i n s  f r o m  a few 
i n c h e s   t o   s e v e r a l   f e e t   i n   t o t a l   w i d t h .  No cinnabar was 
seen   in   these   ve in-zones .  A l i t t l e   s i m i l a r   m a t e r i a l   i s  
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Northerly for about 5 miles ,   outcrops  are   very  scarce 
" s e e n   i n  a gulch  one-quarter of a mile   north-wester ly .  

t h i s   d i s t a n c e ,   a b o u t  3 mi les   nor th  of the   h ighray .  
and only  one  small  zone of ca rbona t i za t ion  was s e e n   i n  

Far ther   wester ly   carbonate   zones  were  not   observed."  

CRISS CREEK. The Mercury  Xining  Syndicate,  care of Arthur 
McDonald. 23   Has t ines   S t ree t  East, Vancouver, 

8. C . ,  owns the   fo l lowing   c la ims  on Cr i s s  Creek:  Eclipse, 

These  claims  were  staked  in  June,  1933, by Messrs.  Davidson, 
- Bluff, Old Spot, " Calumet, Nevada, Pal, Cluiok and Monarch. 

McDonald, Sharpe and Woodside, of Vancouver, B.  C .  

up Criss (Chris)  Creek  from i t s  j u n c t i o n   w i t h   t h e  Deadman 
Rive r ;   t h i s   j unc t ion   i s . abou t   14   mi l e s  by good  motor-road ' 

norther ly   f rom Savona up t h e  Deadman River  Valley  (Fig.  2 ) .  

The property i s  about 3 mi les  by good pack-horse t r a i l  

eastward  into Criss Creek  between  elevations o f  2150 f e e t  a t  
the   c r eek - l eve l  and  of  2850 f ee t   no r th -wes te r ly  up t h e '   h i l l -  
s ide .  

The c l a i m s   l i e  on t h e   s t e e p ,  open h i l l s i d e   s l o p i n g   s o u t h -  

The f i r s t  claims on the  cinnabar  showings  up Criss' Creek 
w e r e   s t a k e d   i n   t h e  summer of .1896.   Desul tory  prospect ing and 

claim of t h o s e   y e a r s . '  More recent ly   the  ground  has   been  re-  
su r f ace  work w a s ' d o n e   i n  1897  and 1900 on t h e  * m.inera1 

staked  twice,   and  between  the  years  1929  and 1938 some s h o r t  
ad i t s   were   d r iven  by the  owners. A t  t he   t ime  of t h e   p r e s e n t  
examination  (July,   1938) a small amount of su r face  work was  
being  done by A. McDonald. The property  has  been  most  recent- 
l y   d e s c r i b e d  by Freeland  (1933).  

. . . .  

Several  small   surface  workings  have  been  dug i n  t h e   h i l l -  
s ide   no r th  f r o m  and  immediately  above  the  cabin. 

A t  an   e l eva t ion  of 2250 f e e t  and 500 f e e t   i n  a d i r e c t i o n  
no r th  25 degrees  west f r o m  t h e   c a b i n ,  a No. 1 c u t  S f ee t   l ong  
has  been dug on t h e   w e s t e r l y   s i d e  of t h e  t r a i l .  Th i s   cu t  i s  
in   g reens tone ;  no cinnabar  was exposed.   Sixty  feet   and 75 
f e e t   e a s t e r l y  f r o m  t h i s   c u t ,  t w o  small p i t s  have  been  dug i n  
brown, a l t e r ed   rock ;  no cinnabar  was exposed. 

A t  an   e l eva t ion  of 2380-feet,   and,  1050  feet  i n  a d i r e c -  
t ion   n 'o r th  1 2  degrees   yes t   f rom  the   cab in ,  a s h o r t   i n c l i n e  on 
the   wes t e r ly - s ide  of t h e   t r a i l   h a s  been  sunk i n  a d i r e c t i o n  
nor th  80 degrees  west 'on a 65-.degree s lope .  The f l o o r  of t h e  
i n c l i n e  f o l l o w s  a dolomite vein and s l i p  which s t r i k e   n o r t h  
10 'degrees   east   and  dip 60 degrees   north-westward;   the  vein 
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r anges   i n   w id th  from 2 i n c h e s   t o  6 inches.  The dolomite con- 

across   the   bes t   4 - inch   wid th  of dolomite  assayed: Mercury, 
t a i n s  a few  specks of cinnabar and r e a l g a r .  A sample  taken 

- n i l .  The rock i s  brown-weathering,  ankerit ized,  tuff .  

The next  group of workings a r e   c l o s e   t o   a n   o l d   b l a c k - -  

and  1200 f e e t   n o r t h  15 degrees   east   f rom  the  las t   working a t  
smith  shop  that  i s  130 f e e t  above t h e  o l d  road up Criss Creek 

an   e l eva t ion  of 2540 f e e t .  

A t  a p lace  75 f e e t   s o u t h  10 degrees   west  f r o m  the   b lack-  

has  been dug i n  a 6-foot band of ankerit ized  rock  which s t r i k e s  
smith  shop, t h e   e a s t e r l y  of two groups o f  p i t s ,  50 f e e t  apa r t ,  

.north-westerly up the   h i l l s ide .   Th i s   ea s t e r ly   g roup   cons j . s t s  
of two . p i t s ,   a n   e a s t e r l y  or No. 1 and a wes te r ly  o r  No. 2 p i t ;  
t h e y   a r e  8 f e e t   i n   d i a m e t e r  by 4 f e e t  deep and a r e  4 f e e t   a p a r t  

wide t h a t   c o n t a i n s  numerous s t r i n g e r s  o f  whi.te  vein-dolomite 
i n  a w e s t e r l y   d i r e c t i o n .  The No. 1 p i t ,  exposes a zone 4 f e e t  

and t h i n  films of  s t i b n i t e .  A sample  taken  across  the  4-foot 
zone of dolomi te   s t r ingers   assayed:  Mercury, n i l ;  antimony, 
0 . 9  per   cent .  and a sample of s t ibn i te -bear ing   mater ia l   f rom 
t h e  dump assayed:  Mercury, nil; antimony, 1 . 0  per   cent .  

f e e t   i n   d i a m e t e r  by 3 f e e t  deep,  has  been  dug on a dolomi,e 

westward and ranges  from 2 inches t o  6 inches  wide. The vein- 
v e i n   t h a t   s t r i k e s   n o r t h  10 degrees   eas t ' and   d ips  60 degrees 

dolomite ,   but   not   the   wal l - rock.   contains  a few  minute  grains 
of cinnabar.  A 6-inch  sample of t h i s   ma te r i a l   a s sayed :  
Mercury, 0 .1  per   cent .  

No. 3 p i t ,  50 f e e t   w e s t e r l y  from t h e   l a s t   p i t s ,  and 6 

No. 4 p i t ,  2 f ee t   deep ,  is 25 f ee t   wes t e r ly   f rom No. 3. 
A zone of brown-weathering a n k e r i t i z e d  rock extends wes te r ly  
from Nos. 1 and 2 p i t s   t h rough  No. 3 t o  No. 4 p i t .  No. 5 p i t ,  
40 feet   nor th-wester ly   f rom No. 3, i s  3 f e e t  i n  diameter by 

ankeri t ized  rock  containing a few  specks o f  . realgar   but  no 
3 f ee t   deep .  I t  exposes  greenstone in t h e   e a s t e r l y  wall and 

c i n n a b a r   i n   t h e  floor. Greenstone  outcrop,s  between No. 3 and 
No. 5 p i t s .  

An ad i t   has   been   dr iven  in a d i r e c t i o n   n o r t h  43 degrees 
west  as  an  open-cut  for 6 f e e t ,  and a s   a n   a d i t   f o r  8 f ee t   f rom 
a p o i n t   o n   t h e   h i l l s i d e   a t   a n   e l e v a t i o n  of 2625 f e e t  and 11.30 
f e e t   i n  a d i r e c t i o n   s o u t h  60 degrees   east   f rom  the  blacksmith 
shop. I n   t h e   r o o f ,   t h e   a d i t   f o l l o w s  a brecciated  .vein,   rang- 

ments of greenstone  sealed by vein-dolomite. A t  s eve ra l  
ing  f r o m  l inch t o  4 inches   i n   w id th ,   t ha t   cons i s t s  of f r ag -  

p laces   f rac ture- 'p lanes   in   the   anker i t ized   greens tone   have  
been  sealed ly specu la r   hema t i t e ;   t hese   hema t i t e   s t r i nge r s   cu t  
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anker i t ized   greens tone ,   bu t   a re   in   tu rn   cu t  by the   dolomite  
' . s t r i n g e r s .  

c r o s s e s   t h e   p o r t a l  of t h e   a d i t .  A sample o f  it assayed: Mer- 
A t igh t   3 - inch   do lomi te   ve in   conta in ing  no sulphides ,  

massive  greenstone t u f f  which  has   been  s l ight ly   ankeri t ized 
cury, g. The rock-formation of b o t h   t h e   c u t  and a d i t  i s  

i n  and   c lose   to   the   b rec 'c ia ted   ve in .  

Below t h e   a d i t   a n  open-cut 5 f e e t  wide,   elevation 2555 
f ee t ,   has   been   d r iven   wes t e r ly   fo r  8 f e e t  from a p o i n t   t h a t  
i s  150   fee t   south  45 degrees   eas t   f rom  the   ad i t .  A 1-inch 
d o l o m i t e   v e i n   c r o s s e s   t h e   c u t   a t   t h e   f a c e ;  no cinnabar was 
s e e n , i n   e i t h e r   t h e   v e i n  o r  wall-rock. The rock i n  t h e   a d i t  
i s  t y p i c a l ,  brown anke r i t i zed   rock   wh ich   appea r s   t o   be long   t o  
a n   i n d e f i n i t e  zone  trending  north-westerly up t h e   h i l l s i d e   t o  
p i t s  Nos. 1 and 4.  

an   e l eva t ion  of 2540 f e e t ,   a n   a d i t  has been dr iven   nor th  37 
A t  a poin t  225 f e e t  due  west from t h e  l as t  cu t ,  and a t  

degrees   west  f o r  1 2  f e e t  i n  massive  diabasic   greenstone. .  The 
d iabase  i s  badly   jo in ted  and films of hemat i te   occur   a long   the  
j o i n t s .  

and a t   a n   e l e v a t i o n  o f  2850 f e e t ,   a n   a d i t   h a s  been   dr iven , in to  
t h e   h i l l s i d e   i n  a d i r e c t i o n   n o r t h  55 degrees   west   for  1 2  f e e t ,  
north  18  degrees  west f o r  27 f e e t  and nor th  GO degrees  we.s.t 
fop 1 2  f e e t   t o   t h e   f a c e .  From t h e   p o r t a l  t o  t h e  f i r s t  t u r n  
a t  1 2  f e e t ,   t h e   a d i t  i s  i n   d r i f t  and loose  rock,   but   f rom 1 2  
f e e t t o   t h e   n e x t  bend a t  39 f e e t  it fo l lows  a s t rong  dolomite  

mediately above t h e  a d i t .  In t h i s  surfa ,ce   working  the  vein,  
v e i n   t h a t  i s  exposed , in  a combined open-cut  and s t r ipp ing . im-  

ranging  from 3 f e e t   t o  4 f e e t . i n w i d t h ,  is exposed f o r  22 f e e t ;  
b u t   p a s s e s   i n t o   d r i f t . a t   e i t h e r  end and i n   t h i s   l e n g t h ;   t h e  
ve in-dolomi te   conta ins   sca t te red   g ra ins  and s t r i n g e r s  of c in -  
nabar.  Two samples  each  across 42 inches of vein-dolomite   as-  
sayed,  Mercury, =, and,  one  across 3 f e e t  showing cons ider -  
able  cinnabar,  assayed:  Mercury, 1 . 7  per   cent .  

A t  a p lace  1200 f e e t  due  west  from  the  blacksmith  shop 

The v e i n   i n   t h e  d r i f t  below the  open-cut  i s  much narrower  than 
on t h e   s u r f a c e ,   t h e   a v e r a g e  widt.h  being  .only 3 inches .  I t  
l i e s   ' i n   t he   hang ing-wa l l  of a s t r o n g   f a u l t   t h a t   d i p s  GO de- 
grees  south-westward..  A sample  taken  across a 3-inch  width 
of ve in -do lomi te   a t   t he  second bend assayed:  Mercury, a t r a c e .  

which i s  occas iona l ly   cu t   by   ha i r - l i ke   s t r i nge r s  of ve in-  
The r o c k   i n   t h e   a d i t  i s  massive,   grey,  ankerit ized  greenstone 

dolomite.  

The rock i n   t h e   c u t  i s  brown-weathering, a n k e r i t i c   r o c k .  
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McDonald, for a t r e n c h   t h a t  was r e p o r t e d   t o  be  about  1500 
f e e t   n o r t h - w e s t e r l y   f r o m   t h e   l a s t   a d i t  and a t  about 3200 f e e t  

weathered  rock. I t  i s  t o  be no ted   t ha t   t he   h igh   b lu f f s  ba- 
e leva t ion .  However, it was repor ted  t o  contain  only brown- 

g i n n i n g   a t   a n   e l e v a t i o n  of approximately 3400 f e e t   c o n s i s 5  of 
T e r t i a r y   l a v a s ;   i n   t h i s   v i c i n i t y   t h e y   a r e   c h i e f l y   b a s a l t .  

Search was made, w i thou t   success ,   i n   t he  company of Mr. 

For approximately  half  a mile  up-stream  from  the cab:tn, 

however, the   s t ream flows i n  a gravel-bed  and  between  gravel- 
ou tcrops   a re  numerous i n   t h e  bed of Criss Creek, beyond t h i s ,  

banks. The o u t c r o p s   i n   t h e   h a l f - m i l e   s t r e t c h   c o n s i s t  of ril- 

weathering,   ankeri t ized  greenstoxe.  As seen   i n   s ca t t e r ed , ,  
ternat in&  exposures  of v a r i e t i e s  of greenstone and brown- 

a n k e r i t i z a t i o n   s p r e a d s  f r o m  a f i s s u r e ,  or f i s s u r e s ,   i n t o   t h e  
s ing le   f i s su res   w i th   r e l a t ive ly   una l t e red   g reens tone ,   t he  

rock on e i t h e r   s i d e  of the   b reak .  The numerous l a r g e   a r e a s  
of such a l t e r a t i o n   r e p r e s e n t   e i t h e r   a r e a s  of intense  f rac-cur-  
ing  or a r e a s   i n  which a l t e r a t ion   beg inn ing   i n   f i s su res   has   been .  
re la t ive ly   widespread .  

The r e l a t ive ly   una l t e red   g reens tone   i nc ludes   coa r se   d i -  

d a c i t e  dykes. 
o r i te   porphyry ,  and cu t t i ng   t h i s ,   f i ne -g ra in ' ed   andes i t e ,  and 

tho   cab in ,   an   ou tc rop   i n   t he   no r th   s ide  of t h e   r i v e r   c o n s i s t s  
of a s e r i e s  of bedded rocks  that   include,  progressing.nor.:her- 
l y ,   f r o m   d r i f t  and  gravel,  50 f e e t  of anker i t ized   cher t - i lme-  
s tone  breccia   containing  f ragments  of c h e r t  and  limestone; 10 
f e e t  of f ine-grained t u f f ;  1 0   f e e t  o f  coarse-gra ined   tu f f ;  10 
f e e t  of laminated  black t o  g rey ,   c rys t a l l i ne   l imes tone ;  50 
f e e t  of m a s s i v e   f i n e - g r a i n e d   t u f f ;   t h e n   i n t o   d r i f t  and grave l .  
These  beds s t r i k e   n o r t h  60 deg rees   ea s t  and d i p  35 degree83 
north-westward. 

A t  a sharp  bend in the   creek,  2200 feet   up-stream  from 

Ups t r eam beyond these  beds,  brown-weathering,  anlcer- 

an unknown d i s t ance .  
i t i zed   rock   ou tcrops  i n  t h e   b l u f f s   e a s t e r l y   f r o m   t h e   r i v e > -  for 

There a r e  no records of production from t h i s   p rope r ty .  

CHMBOXTNEAU. Separate  showings, 1500 f e e t   e a s t e r l y  from 

record of ownership  could  be  found for t hese ,   bu t  it was r e -  
on t h e  Canadian  Pacific  Railway, w,ere examined (Fig.  2 ) .  No 

po r t ed   t ha t   t he   su r f ace   t r enches   were  made by Jos .  Charbonneau 
of Cloverdale,  B .  C .  

and 2.500 f ee t   sou the r ly   f rom Savonp. S t a t i o n  
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A str ipping  exposes  a do lomi te   ve in   i n  a d r y   g u l c h   t h a t  
l eads   sou th -wes te r ly   i n to   t he   h i l l s   immedia t e ly - sou th  of Savona 

a t  a p o i n t   t h a t  i s  1500 fee t   south-eas te r ly   f rom  the   S ta t ion .  
S t a t ion .  The s t r i p p i n g  i s  on t h e   s o u t h e r l y   s i d e  of t he   gu lch  

The s t r ipp ing   exposes '  a b recc ia t ed   ve in  4 2 i nches   i n   w id th ,  
s t r i k i n g   s o u t h  75 degrees   eas t  and dipping 70 degrees  south- 
ward. The ve in -ma t t e r   cons i s t s  of rock-fragments  sealed by 
vein-dolomite;   and  the  wal ls   consi$t  of  crushed  carbonatized 
greenstone.  A sample taken   across   the   ve in   assayed:  Mercury, 
n i l .  - 

A second cut   has   been  dug  in   the  north-easter ly   bank of 
t he   gu lch  8 f e e t  above the  stream-bed a t  a p o i n t   t h a t  i s  280 
fee t   south-eas te r ly   up-s t ream f r o m  t h e  l a s t  working.  This  cut 
i s  i n   t h e  form of a bench t h a t  measures  18  feet  i n  a south- 
eas t e r ly   d i r ec t i . on  and i s  7 f e e t  wide. The c u t  i s  e n t i r e l y  

i n t e r s e c t   t h e  downward ex tens ion  of a 5-foot   outcrop of anker- 
i n   shea red  and  decomposed  ro'ck, bu t   had 'ev ident ly   been  dug t o  

i t i z e d   r o o k   l y i n g  15 f e e t   n o r t h - e a s t e r l y  up t h e   h i l l s i d e .  

The wel l -washed  rock-surfaces   in   the bed of t he   gu lch   i n -  
d i ca t e   t ha t   t he   rock - fo rma t ion  i s  mass ive ,   b r igh t   g reen   vo l -  
can ic   b recc ia .  

A deep  trench  has  been dug a t  t h e  edge of a f i e l d   n o r t h  

The t r e n c h   l i e s  5'0 f e e t  above  and  325 f e e t  i n  a d i r e c t i o n   s o u t h  
of t h e  Canadian P a c i f i c  Railway  tracks e a s t  of Savona S ta t ion .  

20 degrees east from a point  on t h e   r a i l w a y   t r a c k s   t h a t . i s  1500 
f e e t   e a s t e r l y   f r o m  Savona S ta t ion .  The trench  has  been  dug 6 
f ee t   deep  for 23 f e e t   i n  a d i r e c t i o n   s o u t h  70 deg rees   ea s t   t o -  
ward the   base   o f   an   100-foot  s i l t  b l u f f .  A brqociated  dolomite  
ve in   t ha t   r anges   f rom 2 inches t o  4 i nches   i n   w id th ,  and d ips  
85 degrees  s.outh-ea,stward,  crosses  the  middle of t he   t r ench ;  
no cinnabar w a s  seen i n  it and a sample  assayed:  Mercury, nil. 

. .  

Five   f ee t   f rom  the   wes t e r ly  end of t h e   t r e n c h ,  a v e r t i c a l  
f racture-zone,   that   ranges  f rom 2 i n c h e s   t o  4 inches   i n   w id th ,  

a s t r i h g e r  Of dolomite  which  ranges f r o m  1/2 an  inch t o  1 inch 
s t r ikes   no r th   40   deg rees   ea s t   ac ross   t he   t r ench ;  and conta ins  

i n   w i d t h .  . 'No cinnabar  was seen. 

A t  t h e   e a s t e r l y  end of t h e . t r e n c h ,  a t igh t   b recc ia -zone  
6 inches i n  w i d t h ,   s t r i k e s   n o r t h  45 d e g r e e s   e a s t   a c r o s s   t h e  
t r ench ,  and conta ins  a s t r i n g e r  o f  dolomite  ranging  from l/S 
of an  inch t o ' l   i n c h   i n   w i d t h .  .A sample of t h i s   do lomi te  as- 

breccia-zone,  assayed: 'Mercury, g. 
sayed:  Mercury, nil, and a saniple  taken  across  the  6-inch 

The r o c k   i n   t h i s   . t r e n c h  i s  brown-weathering  porphyry  that 
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has   been   h igh ly   a l t e r ed   t o  a dense  aggregate of a n k e r i t i c   c a r -  
bonate  and a few res idua l   a l te red   phenocrys ts  of fe ldspar   and 
pyro'xene . 
T.UWNA M E .  Showings  one mi l e   wes t e r ly  from Tunkwa Lake 

were mos t  recent ly   covered by t h e  Ridge and 
Bull   Eorn  mineral   claims, owned by 'N. A. and Mrs. Jane  Fer- 
guson,  but  which  lapsed  September  15,  1937,  and by t h e  !l.. 
and Ciflnabar, owned  by J .  B. and D .  J .  McDonald but  which 

t h e  name of Summit claims (see Bibl iography) .  
lapsed May 1, 1938. C_amsell descr ibes   the  occurrences  under  

The showings, a t   a n   e l e v a t i o n  o f  3850 f e e t ,   l i e   1 5 . 5  
miles  southerly  from Savona on the  Savona-Merritt  cut-off 
r o a d   i n   a n   a r e a   t h a t  i s  known a s   t h e  Summer Range. The work- 
ings   a r e  on t h e   e a s t e r l y   s i d e  of,  and ad jacent  t o  the   road .  
They l i e  1000 f e e t   n o r t h e r l y  from  an unnamed lake  which i s  on 
t h e   e a s t e r l y   s i d e  of the  road  and 1 mile   wester ly   f rom  the 
e a s t e r l y   s i d e  of. Tunkwa Lake (Fig.  2 ) .  More s p e c i f i c a l l y   t h e  
showings l i e  on t h e   n o r t h e r l y  and w e s t e r l y , s i d e s  o f  some low 
5 t o  20-foot   knol ls  of   range- land   tha t   f r inge  a pond measuring 
300 f e e t   ' i n  a n o r t h e r l y   d i r e c t i o n ,  and 200 f e e t   i n   a n   e a s t e r l y  
d i r e c t i o n .  

. ,. 

The main  showings  and  workings a r e  on t h e   w e s t e r l y   s i d e  
of a kno l l  20  f ee t   h igh   t ha t   t r ends   sou the r ly .   Wi th in  a d i s -  
t ance  of 80   fee t ,   s ix 'open-cuts   and  a s h a f t   ( f i l l e d . w i t h   w a t e r  
as  of July,  1938)  have  been  dug on t h e   w e s t e r l y   s i d e  of t h e  
knol l   a long  a s t rong  zone of sheared-rock. The shear-pla.nes 

The ma te r i a l  in   the   shear -zone   has   been  a l t e r e d  t o  a dense 
s t r i k e   s o u t h  15  degrees   east  and d i p  60 degrees north-eastward. 

a n k e r i t i c   r o c k '   t h a t   w e a t h e r s   t o  a conspicuous brown colour .  
A s  shown by the  decrease  in   brown-weather ing,  t h i s  a l t e r a t i o n  
dec reases   ea s t e r ly  Prom the  shear-zone,  so t h a t  60 f e e t   e a s -  
t e r l y  on t h e   e a s t   s i d e  of t h e   k n o l l   t h e   r o c k  i s  much l e s s '  

t he   ou tc rop  is s t i l l  somewhat sheared; examination of t h i s  ma- 
anke r i t i zed .  On t h e  e a s t e r l y  s i d e  of t h e   k n o l l   t h e  r o c k   i n  

t e r i a l   i n d i c a t e s   t h a t   t h e   r o c k  i s  a sheared   tu fP .  Numerous 
h a i r - l i k e   s t r i n g e r s .  of vein-dolomite   t raverse   the  .zone,  n:ost 
of them para l le l ing   the   shear ing .   Cinnabar  was seen  only  in  
the   south  end of a c u t . a t  a po in t  2 0  f ee t   sou th  of t h e   s h a f t .  

nected  cuts  on t h e   w e s t e r l y   s i d e  of  t h e   h i l l ;   t h e   d i s t a n c e s  
a r e   g i v e n   a s  measured  southerly f r o m  t h e   s h a f t :  

The fol lowing  samples   were  taken  in   the more or l e s s  con- 
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amp1 e 
No . 

Distance  South 
of Shaft  

1 2  f e e t  

2 0  f e e t  

36 f e e t  

72 f e e t  

Descr ip t ion  
Mercury 

Across a 4-foot   width 
o f  shear-zone, numer- 

mite.  
ous s t r i n g e r s  o f  dolo- 

Across a 4-foot  width 
of shear-zone, numer- 

mi t e .  A few  specks 
ous s t r i n g e r s  of dolo- 

of c innabar   seen  here .  

Across  6-foot  width 
of shear-zone.. 

Across  3-foot  width 
of shear-zone, numer- 
ous   s t r ingers  o f  dolo- 
mite .  

Small  outcrops of brown-weathering,  ankeritized  rock may 
be  seen i n  t h r e e  low 5 - f o o t   k n o l l s   t h a t   s k i r t   t h e   s o u t h e r l y  
and e a s t e r l y   s i d e  of t h e  pond. A sample t aken   ac ross  25 f e e t  
of  such  mater ia l  on t h e  exposed nor ther ly   nose  o f  a kno i l   l y -  
ing  275 f e e t   i n  a d i r e c t i o n   s o u t h  80 degrees   ea s t  from  the 

f e e t  of s imi l a r   ma te r i a l  on t he   nose  of a small kno l l   l y ing  
shaft,  assayed:  Mercury, x&, and a sample  taken  across 5 

n i l .  
150   f ee t   no r th -eas t e r ly   f rom  the  las t ,  also  assayed:  Mercury, 

t h e  zone of shea r ing ,   a s   s een   i n   t he  main k n o l l ,  can be   t r aced  
The  brown-weathering, anker i t ized   zone  of rock,  probably 

f o r  h a l f  a mi l e   sou the r ly  from t h e   s h a f t  by rock-fragments   in  
t h e   s o i l  of t h e   r a n g e ;   f a r t h e r   s o u t h e r l y   a l o n g   t h e   p r o j e c t i o n  

of ponds  and muddy s o i l .  
of t h i s  zone no fragments of any  kind a r e   t o  be  seen,  because 

The neares t   ou tcrop  o'f rock ,   o ther   than   tha t   immedia te ly  
a r o u n d . t h e   s h a f t ,   l i e s  900 f ee t  south-wester ly .  In t h i s   o u t -  
c rop   t he   rock   cons i s t s  of massive,   very  chlor i t ic   greenstone,  
cu t  by wide ly - spaced   j o in t -p l anes   t ha t   a r e   f i l l ed  by c a l c i t e  

Elsewhere, the  on ly   rocks   a r e   basa l t   bou lde r s   l y ing  on t h e  
s t r inger 's-- there   has   been bo a n k e r i t i z a t i o n  of th i s   g reens tone .  

range-land. 
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was i d l e .  However, a t  some shor t   t ime  prev ious ,   poss ib ly   the  
summer of 1937, a 12-inch by 20-inch by 9 - f e e t   r e t o r t   ( P l a t e  

c l o s e   t o   t h e   s h a f t .  The only  bui ldings on t h e  ground  were a 
I V  A )  made by the  Pacif ic   Foundries ,   Limited,  had  been  erected 

shed  housing  the  re tor t ,  a tool-shed and a roof over   the   shaf t .  

There   a re  no records of product ion  f rom  this   property.  

A t  t h e   t i m e  of examinat ion  (July,   1938) ,   the   property 

Yalakom River  Cinnabar  Occurrences 

The area   inc luding   these   occur rences  i s  reached  by  fol-  
lowing  the  road  from  Lillooet.  up t h e  Lower Bridge-Yalakom. 
Rivers f o r a   d i s t a n c e  of 23 l /2  mi l e s   t o   Chr i s ty ' s   r anch   (P re -  
emption  Lots  3102-3)  which l i e s  beyond Moha pos t -o f f i ce  on t h e  
e a s t e r l y   s i d e  of t h e  Yalakom River .  Prom th i s   r anch  a good 
pack-horse t r a i l  i s  fo l lowed  up   the   eas te rn   s ide  of the   Yala-  
kom River f o r  3 . 6  m i l e s ,   t o   t h e  Golden  Eagle ten t   camp-s i te  
on the   wes t e rn  bank. A t  t he   camp-s i t e   t he   r i ve r  may be  crossed 
by a good foot - log ,  or forded by t h e   h o r s e s  a t  s h o r t   d i s t a n c e s  
down-stream f r o m  t h e  camp. An a l t e r n a t i v e   r o u t e  o f  compa.rable 
length   fo l lows  up t h e   w e s t e r n   s i d e  o f  t h e  Yalakom River  'cegin- 
ning a t   t h e  end of the   road  a t   Baumgart in 's   ranch,   which i s  
ac ross   t he   r i ve r   f rom  Chr i s ty ' s .  The known occurrences c f  
c innabar   are   covered by  two  groups  of  claims,  (1)  the  Golden 
Eaffle group,   lying  most ly   on  the  north-easter ly   s ide of t h e  
r i v e r ,  and ( 2 )  t h e  Red Eagle, or MacInnes-Parker  group  lying 
on the  south-westerly  side.   These two  gr0up.s w i l l  be descr ibed 
separa te ly .  

_" 

The a r e a ,   a d j a c e n t   t o   t h e  Yalakom River  and  both  up-.stream 
and  down-stream  from t h e  Red Eagle  and  Golden  Eagle  workings, 
was prospected l a t e  i n   t h e  autumn of 1939 by members of the  
Dominion-Provincial Youth Tra in ing   Pro jec t  "D", under   the  
d i r e c t i o n  of M. S. Hedley  of t h e   B r i t i s h  Columbia  Department 

Hedley  describes  the  geology o f  t h i s   s e c t i o n  of t h e  Ya1ak:om 
of Mines. I n   h i s   r e p o r t  and accompanying p lan   (F ig .  5 )  Dr. 

River   a rea   as   fo l lows:  

"The rocks of t h e   r e g i o n   a r e ,   a c c o r d i n g   t o  Geo- 

River  Map-area, members of t he   E ldo rado   s e r i e s  of Lower 
l o g i c a l  Survey',  Canada, Memoir 130, 1 9 2 2  on t h e  Bridge: 

Cre taceous   age   on . the   nor th-eas te r ly   s ide  of t h e   r i v e r  

the   south-wes ter ly   s ide .  Between these  rocks i s  a prcm- 
and of the   Br idge   River   se r ies  of  Carboniferous  age OP. 

s t ruc tu ra l   r e l a t ions   be tween   t he  two se r i e s   a r e   obscu red .  
i nen t  band of per idot i te , .   no t  mapped' by  McCann. The 

"The rocks   nor th-eas te r ly  of t h e   r i v e r ,   p r o v i s i o r a l l y  
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sedimentary. Some volcanic   breccias   and  possibly some 
"a l l  referab' le t o   t he   E ldo rado   s e r i e s ,   a r e   p redominan t ly  

f low-rocks  occur   in ' the  val ley  proper ,   but   e lsewhere 
they   a r e   s andy   t o   sha ly   s ed imen t s  and many a r e   a r k o s i c  
to   conglomera t ic .  ' A  div is ion   has   been  made f o r  purposes 
of t h i s   r e p o r t   i n t o   t h r e e  members, of which t h e  boundar- 
i e s   a r e  shown approximately on Pig. 5. 

breccias ,   preponderant ly   porphyri t ic   and  including  appar-  
e n t l y  some f low- rocks ;   i n   add i t ion   t he re   a r e   bands  of f i n e -  

.limestone. To t h e   n o r t h - e a s t  i s  a broad  band of f i n e l y -  
g r a i n e d   s i l t y  and arg i l laceous   sed iments  and a l i t t l e  

granular   sediments   including some s h a l e  and some coarse 

down r e a d i l y   t o   f i n e   t a l u s  and d e t r i t a l   c o v e r .  The  up- 
sandstones and f ine  conglomerates .   This  member breaks 

per member i s  c h a r a c t e r i s t i c a l l y   m a s s i v e ,   i s   g r e e n i s h  
i n  colour  and  varies  from  fine  arkose  and  sandstone t o  
unso r t ed   cong lomera te .   S t r a t i f i ca t ion  is on ly   l oca l ly  
developed,  and  the  massive  character and r e s i s t a n c e   t o  
w e a t h e r i n g   a c c o u n t s   f o r   t h e   f a c t   t h a t   t h i s   r o c k   t y p e  makes 
up the   h igher  summits and  r idges  f rom  the  head of  Fcur- 
Mile  Creek,  across Beaverdam  Creek, t o  Yalakom Mountain. 

"In  the  val ley  proper   are   green  and  purple   volcanic  

"The p e r i d o t i t e  body i s  t o o  poorly  exposed t o  be 
we l l   s tud ied .  I t  i s  s t rongly   se rpent in ized  and appears  
t o  have  been a per idot i te   o f   var iab le   pyroxene   conten t  
r a t h e r   t h a n  a pyroxeni te  o r  duni te .  I t  fo l lows   t he  
south-wester ly   s ide of t h e   r i v e r   f r o m   a t   l e a s t  a m i l e  
above  Burkholder  Creek t o  the  Bridge  River,   where it ap- 
p a r e n t l y   l i e s  i n  t h e   v a l l e y  bottom. The body i s  about  1 
mi le  i n  width,  and inc ludes  a l o c a l  and  minor  amount  of 
sedimentary  rock. 

"The l a r g e  body  of s e r p e n t i n i z e d   p e r i d o t i t e   c o n t a i n s  

f o r  c innabar ,   but  none was found.  These  occur  both  eas- 
s eve ra l   i n t e re s t ing   exposures   t ha t   were   ca re fu l ly   s ea rched  

t e r l y  and wes te r ly  of  Shulaps  Creek  and midway between 
tha t   s t r eam and  Junction  Creek. They are   rusty-weather ing 

they   on ly   ou tcrop  on s h o r t ,   s t e e p   s l o p e s   t h e   a c t u a l   s i z e ,  
patches as much as 400 f e e t  i n  apparent   wid th ,   bu t   s ince  

a t t i t u d e  and cont inui ty   o f   each  i s  not  known, nor t h e  
p o s s i b i l i t y  of cont inui ty   between some of them. The r u s t y  
col.our on weather ing   resu l t s   f rom  an   a l te ra t ion   p resumably  
t h e  sane as t h e   c a r b o n a t i z a t i o n  a t  t h e   p r o p e r t i e s .  

"The rock i s  so a l t e r e d   t h a t   t h e   o r i g i n a l   c h a r a c t e r  

The whole i s  cut   by many ve ins  and s t r i n g e r s  of whi te  
can  only be determined by occas iona l   ' ghos ts '  of pyroxene. 
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“dolomite  and a few v e i n l e t s  of opal.  Some v e i n l e t s  Con- 
t a i n  both  carbonate and s i l i c a   a n d ,   l o c a l l y ,  some s i l i c i -  
f i c a t i o n  on a minute   sca le .  The rock i s  w h i t i s h   t o   f l e s h -  
coloured  and  tends t o   b e   p a t c h y  and f lecked  w i t h  green. 
No cinnabar was seen, and only a very  few  specks of what 
i s  a p p a r e n t l y   s t i b n i t e .  

“The rocks  south-wester ly  of t he   s e rpen t ine   unde r ly  
the  high,   heavi ly- t imbered  s lopes of Shulaps  Mountains a t  

They inc lude ,  so far a s  known, s l a t y  and sch i s tose   t ypes  
e l eva t ions  i n  excess of 5,000 f e e t ,  and were  not  studied. 

a t   the   lower ,   observed   e leva t ions .  

“The a t t i t u d e  o f  the   Br idge   River   se r ies  i s  n o t  
known, but   the  serpent ine  body and the  Eldorado  rocks 
s t r i k e   p a r a l l e l  t o  t h e   r i v e r .  Dips i n   t h e   E l d o r a d o  
se r i e s   a r e   s t eep   no r th -eas tward ,  w i t h  a few  minor flex-.  
u re s  and over turns .  The ax i s  of a sync l ine  of  major i m -  

b u t   t o o   l i t t l e  work was  done t o  p rove   t h i s   po in t  oon- 
portance i s  b e l i e v e d   t o   e x i s t  on upper  Junction  Creek, 

a t t i t u d e .  
c l u s i v e l y ;   c e r t a i n l y   t h e r e  i s  a loca l   change   in   genera l  

of l o c a l i t i e s  on t h e   n o r t h - e a s t e r l y   s i d e  o f  t h e   r i v e r -  
valley  from  Four-Mile  Creek t o  Beaverdam Creek.  These 
patches o r  zones a r e   r e s t r i c t e d  a l m o s t  e n t i r e l y   t o   t h e  
lower member of the   E ldorado   se r ies .  The volcanic   brec-  
c i a  i s ,  i n  add i t ion ,  muoh f r a c t u r e d  and f i n e l y  and i r r e g -  
u l a r ly   ve ined   w i th   ca rbona te   bu t  w i t h  no a t t e n d a n t   a l t e r a -  
t ion .   Cons iderable   pe t rographic   s tudy  would  be  necessary 
t o   d e s c r i b e   f u l l y  o r  t o  c l a s s i f y   t h e s e   z o n e s ,  and  none 
has  been  attempted. Many a r e  bedded, o r  fo l low some ev i -  
dent ly   favourable   horizon,   but   others ,   notably  up-stream 
from t h e  Golden  Eagle ,   c lear ly   cut   the   formation.  The 
zones   appear   for   the   mos t   par t   to  follow f r a c t u r e s  o r  
shear-zones  and some  may be   loca l ized  by dykes ,   bu t   the  
degree of a l t e r a t i o n  makes determinat ion of o r i g i n a l  
r o c k - t y p e s   d i f f i c u l t .  

“Patches  of   carbonat izat ion  were  found  a t  a number 

“No cinnabar was s e e w i n  any of t h e s e   z o n e s ,   a l l  of 
which a r e   c h a r a c t e r i z e d  by ca rbona t i za t ion  and the   p res -  

inent  zones  are  those  between  the  main  laver  fork of Four- 
ence  of  dolomite  str ingers and veins .  Among t h e  most prom- 

Mile   Creek;   both  easter ly  and w e s t e r l y  of t ha t   s t r eam;  on 
t h e  summit of t he   r i dge  between  Four-Mile and Grouse 
Creeks; on the   b luf fs   up-s t ream f r o m  t h e  Golden  Eagle 
proper ty  for 1 mile ;  on t h e   e a s t e r l y   s i d e  of lower  Junc- 
t i o n  Creek;  and  above t h e   t r a i l  1 mile  below Beaverdam 

- 62 - 



"Creek. One zone in   f ine ly-granular   sed iFents  on t h e  
nor th-wes ter ly   s ide  of Beaverdam  Creek, a mile  from  the 
r i v e r ,  was t r a c e d  2,000 f e e t  up t h e   h i l l s i d e ,  and an-  
o the r   s imi l a r  zone was searched on the   h igh   r idge   corner  
in   the   south-eas te r ly   angle   be tween  the . same  c reek   and  
the   r iver ,   bu t   wi thout   success .  

"C lea r ly   t he  mos t   f avourab le   be l t ,   and . tha t   i n  
which  most carbonat iza t ion   occurs ,  i s  here   t e rmed  the  

be l t   occup ies   t he  main v a l l e y ,   l a r g e l y  on t h e   n o r t h -  
lower member of t h e  Eldorado ser ies   as   exposed .   This  

e a s t e r l y   s i d e  below  Junction  Creek  and  wholly on t h e  
n o r t h - e a s t e r l y   s i d e  below  Four-Mile  Creek. Above Beavsr- 
dam Creek, a t   l e a s t  for t w o  o r  t h r e e   m i l e s ,   t h e   n o r t h -  
e a , s t e r l y   s i d e  of t h e   v a l l e y  is one of very f e w  outcrop.? 
and the   favourable   be l t   appears   in   par t   to   be   nar rower , ,  
perhaps  truncated by the   s e rpen t ine .  The l eas t   f avour -  
ab le   be l t   f o r   t he   occu r rence  of  mercury i n   t h e   a r e a  ex.- 
amined i s  t h e  one of massive  fragmental  rocks  which in- 
cludes   the   h igh  summits t h rough   t he  head of Four-Mile 

not  appear t o   c o n t a i n  many a t   a l l  prominent  carbonate- 
Creek  and Yalakom Mountain. The in te rmedia te   be l t   does  

zones, and i s  not  deemed favourable  owing t o  t h e  incom- 
pe ten t   na ture  of t he   sha ly  t o  sandy,   f inely-fractured 
sediments . 

"That b e l t  of count ry   ly ing   nor th-eas te r ly  of t h e  
main  body o f  Junc t ion  Creek i s  one of long   s lopes   wi th  
very  few  exposures. The rocks   c lose   t o   Junc t ion  Creek 
are g r i t t y   s ed imen t s  which, s o  far as  can  be  judged f r o m  
a d i s t ance ,   a r e  bedded n e a r l y   p a r a l l e l   t o   t h e   l o n g   s l o p e s .  

bonate-zones  includes  the  val ley-bot tom,  the  north-eastern 
val ley-wal l ,  and the  south-western  val ley-wal l  t o  t h e  
known l imits of t h e   p e r i d o t i t e  body.  Farther  north-eas- 
t e r l y   t h e r e   a r e  few  indicat ions o f  mine ra l i za t ion  and  .the 
rocks   a re   no t   cons idered   favburable .   There   appear   to  be 
no major   s t ruc tures   such   as   fo lds   tha t   might   t end  t o  l o -  
ca l i ze   f i s su r ing   and   poss ib ly  t o  "trap" mercury.  There 

per   Junc t ion  Creek,  but no evidence of m i n e r a l i z a t i o n   i n  
i s  apparent ly  a sync l ine 'on  %lie no r th -eas t e rn   s ide  of up- 

t h i s   v i c i n i t y ;  minor  open f l e x u r e s   i n   s e v e r a l   o t h e r   l o -  
c a l i t i e s  do not   appear   to   have  inf luenced a l o c a l i z a t i o n  
o f  f r a c t u r i n g  or of minera l iza t ion .  

"In the  Yalakom River   area a d e f i n i t e   b e l t  of c a r -  

:, 

"Zones of ca rbona t i i a t ion  wi th in  the   f avourab le  
b e l t  may a l l   b e  found  within a few days by' c l imbmg  the  
summits adjaceEt t o  t h e   r i v e r ,  and prel iminary work i s  
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no ted   t ha t   even   t he   sma l l e s t  zones and carbonate-veins 
"g rea t ly   a ided   by   t he   u se  of f i e l d - g l a s s e s .  I t  i s  t o  be 

produce a l i b e r a l  amount of ea s i ly - r ecogn izab le   f l oa t .  
The region  does  not   appear   to   have  been  c losely  pros-  
pected  and i s  r e l a t i v e l y   e a s y   t o  examine,  one  disadvant- 
age .   be ing   . t he ,   s ca rc i ty  of water .  The f a v o u r a b l e   b e l t  i s  
bel ieved t o  continue t o   t h e   s o u t h - e a s t  on t h e   h i g h  summits 
f l a n k i n g   t h e   r i v e r . "  

,*.<GOLDEN The  Golden  Eagle  group  (Pig; 6) c o n s i s t s  of t h e  min- 

LA* 
*- "i' EAGLE. era1  claims  Golden  Eagle Nos. 1 t o  and 8 t o  9 in- 

c lus ive ,   l y ing  on t h e   n o r t h - e a s t e r l y   s i d e o f   t h e  
Yalakom River,  23 1/2 mi les  by auto-road  and 3 1/2 miles  by 
t r a i l  f rom  Li l looe t ;   they   a re   immedia te ly   oppos i te   the  Red 

P. J. Wilson  and  associates o f  L i l l o o e t  and  Vancouver. 
s t a k e d   i n  1938  and a r e   s e v e r a l l y  owned by Geo. M. Murray, 

owned by  Messrs.  Parker  and  NacInnes.  These  claims  were 

The eas t e r ly   va l l ey -wa l l   i n   t he   immedia t e   v i c in i ty  of 
t h e  showings cons i s t s   mos t ly  of t a lus - s lopes  and draws s loping 
s t e e p l y  a t  an  average  angle  of 35 degrees   to   the   r iver -bot tom.  
Above the   work ings   t he   va l l ey -wa l l   r i s e s  i n  a s e r i e s  of t a l u s -  
s lopes   and   ba re   unsoa lab le . ' b lu f f s   t o   t he   t op  of t h e   r i d g e .  

.The   e leva t ion 'of   the   top  of t h e   r i d g e  is 5400 f e e t  and t h a t  of 
the   r iver -bot tom i s  2400 f e e t ;   t h e   e l e v a t i o n  of the  workings 
is 2650 f e e t .  

The Golden  Eagle  tent-camp i s  on the   oppos i t e  or south-  
w e s t e r l y   s i d e  of the   r iver   and   approximate ly  400 f e e t  down- 
stream  from a poin t  i n  the   r iver   immedia te ly   downhi l l   f rom 
the  workings.  

The rocks on t h e   h i l l s i d e  i n  t h e   v i c i n i t y  of t h e  show- 
i n g s  on t h e   n o r t h - e a s t e r l y   s i d e  of t h e  Yalakom River   cons is t  
of both  green and purp le   vo lcanic   b recc ias   over la in  by s e d i -  
ments   consis t ing of  sandy  shale ,   l imestone-lenses ,  and c h e r t .  
The v o l c a n i c   b r e c c i a s   s t r i k e   n o r t h  60 degrees   west   and  dip 
from 30 t o  60 degrees  north-eastward. The overlying  sediments 
s t r i k e   n o r t h  55 degrees   west   and  dip 60 t o  70 degrees   north-  

the   sed iments ;  no grani t ic   rocks   were  observed. 
eastward. The on ly   i n t rus ive   s een  was a greenstone s i l l  i n  

t o  two zones of dense,   brownish-weathering,  ankerit ic  rock; a 
lower  zone i n  t h e   v i c i n i t y  of the  workings and an  upper  one 
2150 f e e t  above, a t  an e l e v a t i o n  of 3800 feet. '   These  zones 
a re   t r ave r sed   by  narrow s t r i n g e r s  of wh i t e   ve in -do lomi te . tha t  
ex tend   i n to   t he   ad jacen t   una l t e red   b recc ia s .  Afost of t h e   c i n -  

v e i n l e t s .  
n a b a r   g r a i n s   s e e n   a r e   e i t h e r   i n  o r  ad jacen t   t o   t he   do lomi te  

The volcanic   b recc ia   has   been   a l te red  a t  two horizons 
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In. t h e  immediate v i c i n i t y  of t h e  Golden  Eagle  workings 
the  rocks  comprise  volcanic  breccia  and an i r r e g u l a r  zone of 
brown anker i t ic   rock ,  more or  less   conformable   to   the   a t t j . tude  

workings. The exposed  zone of anke r i t i c   rock  i s  l e n t i c u l a r  i n  
of t h e   b r e c c i a ;  narrow  bands of che r t  and tuff  occur  above  the 

outcrop ,   the  maximum- exposed  width  measuring  approximately 380 
f e e t  on t he   s lope  of t h e   hill'^ The workings a r e   i n  a sma:Ll, 
t r iangular -shaped   a rea  of purp le   vo lcanic   b recc ia   tha t   ex tends  
south-easterly  from i t s  apex f o r  200 f e e t   t o  end i n . t a l u s   j u s t  

a r e a  r ep resen t s  a fragment of vo lcanic   b recc ia  s t i l l  unre" 
e a s t  of No. 2 c u t ;  at t h i s  p l ace   t he   w id th  i s  25 f ee t .   Th i s  

placed  by  the  solut ions  that   have  converted  the  rock above and 
below  and on t h e   w e s t e r l y  end i n t o  brown-weathering,  ankeritic 
rock .   Eas t e r ly   ac ross   t he   t a lu s - s l ide   t he   rock  i s  volcanic  
brecc ia .  , 

One hundred  and f i f t y ' f e e t  above  the  workings  the  ariker- 
i te-zone  contains  a s e r i e s  of well-bedded  rocks  str iking  .north 

n i n g   a t   t h e  bottom, t h e   s e r i e s   i n c l u d e s  2 f e e t  of g rey   cher t ,  
60 degrees  west and dipping 40 degrees  north-eastward.  Begin- 

25 f e e t  of anke r i t i zed   b recc ia ,  8 f e e t  of jasper   . in   8- inch 
bands, 25 f e e t  o f  purple  and green   brecc ia ,  8 f e e t  o f  green 
t u f f s ,  and l a s t ly ,   de f in i t e ly -g reen   vo lcan ic   b recc i a   t ha t  ex- 
tends  up t h e   h i l l s i d e  t o  t h e   n e x t   a n k e r i t i c  zone  1000 f e e t  
above, as shown on Fig. 6. The i n t e n s e   a n k e r i t i z a t i o n  ends 
benea th   the   j asper  beds-; t h e   a l t e r a t i o n  of rocks  above  these 
beds i s   v e r y   s l i g h t .  These  beds a r e   c u t  and  displaced  about 
5 f e e t  by a f a u l t   t r e n d i n g  up the   gu lch  and dipping 40 degrees 

bonate  rock f o r  4 inches   on   e i ther   s ide  of t h e  f au l t -p l ane  and 
eastward. The rock i s  i n t e n s e l y   a n k e r i t i z e d   t o  a massive c a r -  

conta ins  a sma l l   s t r i nge r  of white   vein-dolomite .   This   a l ter-  
a t i o n  and m i n e r a l i z a t i o n   i n d i c a t e s   t h e   n a t u r e  of t he   p rocesses  
involved  . in   the  formation of the  extensive  brown-weathering 
ankerite-zones,  namely a process   involving a permeation o f  
a l t e r ing   so lu t ions   f rom  channe l s   a f fo rded   by   f au l t s  or  by 

the   r e l a t ive ly   open- t ex tu red ,   vo lcan ic   ' b r ecc i a ,  and t h i s   i n  
open-textured  rocks,   in to   the  surrounding  rock.   Apparent ly ,  

varying  degrees ,  was  more  permeab1.e t o   t h e   a l t e r i n g   s o l u t i o n s  

ment p rocesses   a r e   r e spons ib l e   fo r . t he   i r r egu la r  and l en t i cu -  
t h a n   t h e   c h e r t ,   j a s p e r . o r . t u f f   b e d s .  The vagar ies  o f  rep lace-  

l a r   s h a p e  of these   anker i te -zones   wi th in   the   a reas  of volcanic  
brecc ia .  

two bands of vo lcanic   b recc ia ,  a lower t h a t  weathers pred.om- 
The lower  ankerite-zone  appears t o  be a t   t h e   c o n t a c t .  of 

i nan t ly   pu rp le  and a n  upper that   weathers   predominant ly   grey-  
ish-green. Tongues  and l enses  of t he   pu rp le   b recc i a   w i th in  
t h e   a n k e r i t i c  zone i n d i c a t e   t h a t   t h i s  zone l i e s   w i t h i n   t h e  
pu rp le   r a the r   t han   t he   g reen i sh   b recc ia ,   t he   p re fe rence  3,s' 
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Fig: 6. Detailed @,ology in   v ic in i ty  of Golden Eagle 
showings, Yalakom River. 

p r o b a b l y   r e l a t e d   t o  a d i f f e r e n c e   i n   t h e   p e r m e a b i l i t i e s   o f   t h e  
two brecc ias .  

t he   nose  of the   r idge   thence   nor ther ly   up   the   r idge-nose  f o r  
3,000 f e e t  t o  t h e   c r e s t  a t  5,400 f e e t ,  and down t o   t h e   r i v e r -  
bottom. The rock-types that  were  encountered  are  shown on 
Fig.  6. A t  an   e l eva t ion  o f  3,800 f e e t ,  a second o r  upper 
brown-weathering  ankeritic  zone  occurs  between  green  volcanic 

A t r a v e r s e  was made up t h e   h i l l s i d e  above the   work ings   t o  
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brecc ia  and overlying  s 'ediments;   the  breccia i s  too  massive 
f o r  a determinat ion of a t t i t ude ,   bu t   t he   s ed imen t s   a r e   we l l  
bedded  and a g e n e r a l ' s t r i k e  of no r th  60 degree,s  west and a. 

most i n t e n s e   a l t e r a t i o n  i s  about 200 f e e t   t h i c k  and it ex-. 
d i p  of 70 degrees  north-eastward was observed. The zone of 

tends  approximately 1500 feet  north-westerly  and  approxima.tely 
500 f e e t   s o u t h - e a s t e r l y ,   ' t h e   i n t e n s i t y  of t h e   a l t e r a t i o n  dy- 
ing  out  a t  e i ther   end .  The sediments   overlying  the zone were 

f e e t  from the   con tac t .  The grea te r   permeabi l i ty  of t he   rock  
s l i g h t l y - a l t e r e d ,   a n k e r i t i c  carbonate  f o r  a d i s t ance  of 15 

in   the   contac t -zone   be tween  the   vo lcanic   b recc ia  and  over1.y- 
ing   sed iments   p robably   a ided   in   l c ' ca l iz ing   the   in tens i ty  of 
a n k e r i t i c ' a l t e r a t i o n '  i n  t h i s  second o r  upper  zone. A few 

white  ve in-dolomi te   tha t  occur i n  t h e  lower p a r t  of t h e  zone. 
g ra ins  of cinnabar  were found i n  scme 1/4- inch  veinlets  of 

The sediments   oberlying  the  volcanic   breccia   consis t  o f  
sandy  shale, a few lenses  of l imestone and  well-bedded  chert. 
A t  an   e l eva t ion  of approximately  4900  feet  a greenstone s i l l  
200 f e e t   i n   t h i c k n e s s  was seen. 

A s  of August,  1938, the  workings  consis ted of t w o  open- 
cu t s  280 f e e t  above t h e   r i v e r .  No. 1 cut  has  been  driven  .at  
north 27 degrees  east. f o r  2 2  f e e t   t o  a 20-foot  vertical   f t icq 

The cu t  i s  e n t i r e l y  in   pu rp le   vo lcan ic   b recc i a .  A t  d i s t ances  
i n   t h e  e a s t e r l y ' w a l l  o f  a smal l   nor ther ly- t rending  rack-d:?aw. 

of 6 f e e t  and  18 f ee t   f rom  the   f ace ,   t he re   a r e  two s t r i n g e r -  
zones, 2 f e e t  and 4 f e e t   w i d e   r e s p e c t i v e l y ;   t h e y   s t r i k e   e m -  
t e r l y   a c r o s s   t h e   c u t  and d i p  60 degrees  southward.  These two 
zones  consi.st of a f ew  l en t i cu la r  and discont inuous  dolomite  
veinlets  ranging  from  1/2-inch t o  1 1/2 i nches   i n   t h i ckness .  
Cinnabar   occurs   in   these   zones   e i ther   as   d i scre te   g ra ins  and 
blebs w i t h i n  t h e  do ldmi te   s t r i nge r s ,  or s h o r t  c r i s s - c ros s ing ,  
ha i r - l ike   s t r ingers   o f   pure   c innabar .  A sample  taken 6 f s e t  
from t h e   f a c e   a c r o s s  a 6-inch  brecciated  zone,  sealed by #dol- 
omite  and hairs of cinnabar,   assayed: Mercury, 0.3 per  cent.  
ThFee samples  were  taken across a mineral ized zone, 18 f e e t  
from the   f ace .  One, '. 'taken  across .1 f o o t   i n   t h e  f l o o r ,  assayed: 
Mercury, 1.0 per  cent.;  .another,  ta'ken on t h e   e a s t e r l y  wall 2 
f e e t  above the   f l oo r   and   ac ross  a kidney oi' high-grade 6 
inches by 1 2  inches,  'as.sayod:.  Mercury, 8 .0  per   cent ;  and an- 
o ther   t aeen  one f o o t  above  and no r the r ly   f rom  the   i a s t ,   a s -  
sayed:  Mercury, 0.'2 ,per  cent.  

. i  

No. 2 cu t  i s  75 f e e t   i n , a   d i r e c t i o n   s o u t h  35 degrees 

f e e t   a l o n g   t h e   h i 1 l s i d e . i n . a   s o u t h - e a s t e r l y   d i r e c t i o n ,   t h e  
east   f rom No. 1. I t  i s  a sha l low  s idehi l l -cu t   ex tending   18  

face  a long  this   length  ranges  f rom 2 f e e t   t o  7 f e e t   i n   h e i g h t .  
Th i s   cu t  i s  a l s o  i n  volcanic   breccia ,   but   the   general   outcrop 

. .  

- 6 7 "  



has a brownish  cast   resul t ing from the   fo rma t ion  of films of 
l imoni te   a long   the   jo in t -p lanes   in   the   rock .   There  i s  much 
l e s s   c i n n a b a r   i n   t h i s   c u t   t h a n   i n  No. 1; k sample t aken  
across   the   on ly   pa tch  of cinnabar   seen,  a patch  one  foot  i n  
diameter,   assayed: Mercury, 0.1 per   cen t .  

A t h i r d   c u t ,   v e r y  muoh smaller   than  the  others ,   has   been 
made i n   t h e   s l o p e - f a c e ,  50 f e e t   w e s t e r l y  from No, 1 cut .   This  
cut   measuring 5 f e e t   a l o n g   t h e   s l o p e  by 2 f e e t  up it, is  i n  a 
t h i n  band of  vo lcanic   b recc ia   on ly  2 f ee t   w ide .  Only a few 
g ra ins  of c innabar   were  seen  in  t h i s  working. 

t o   l o t h ,  1938)  one of t h e  owners, Mr. Lands, was doing sur-  
A t  t h e   t i m e  o f  examination of the property  (August  9th 

f a c e  work. 

There i s  no record of product ion f rom t h i s   p r o p e r t y .  

Red Eagle Nos. 1 t o  21, o r i g i n a l l y  staked in May, 
The Red. Eagle-group  cons is t s  of t h e  mineral olaims 

1937, by Chas. J. Parker,  and owned by Geo. L. Mac- 
Innes  and  associates  of  Vancouver, B.  C .  The p r o p e r t y   l i e s  v 

south-wes ter ly   across   the  Yalakom r iver  from the 
, and i s  most conv'eniently  reached by t h e  same 

I 5 "" 

The topography i s  similar t o  t h a t  descr ibed f o r  t h e   e a s -  
t e r n   s i d e  of t h e   v a l l e y  where the   mounta in-s ide   s lopes   s teep ly  
up  from t h e   r i v e r ,   b u t ,  as compared w i t h   t h e   e a s t e r n   s i d e  of  
t h e   v a l l e y ,   t h e   w e s t e r n   s i d e  i s  covered w i t h  a much denser  
,growth of evergreens  and  less  talus-material . .  The exposures 
a r e   f e w e r   u n t i l  a po in t  i s  reached tha t  is 1,000 f e e t  above 
t h e   r i v e r ;   h e r e   t h e  bush  gives way t o   b a r e  open  rock-slopes. 

workings a t  an e l e v a t i o n  of 2875 f e e t  a r e  500 f e e t  above t h e  
and te rmina tes  i n  a saw-tooth  r idge of vo lcanic   b recc ia .  The 

r ive r :   t hey   a r e   sou th   50   deg rees   wes t  up t h e   h i l l s i d e  from a 
p o i n t   5 0 0 ' f e e t   d m - s t r e a m  f r o m  t h e  Golden Eagle camp.  Howev- 
e r ,  a t  t h i s   p o i n t   t h e   s l o p e  i s  t o o   b l u f f y   t o   c l i m b   a n d   t h e  
cuts   are   reached  by a t ra i l  t h a t   l e a v e s  a c a m p s i t e  2,140 f e e t  
down-stream and w i n d s   a l o n g   t h e   s i d e - h i l l   n o r t h - w e s t e r l y t o  
t h e   c u t s .  

The workings  consis t  of four  open.-cuts i n   p u r p l e ,   v o l -  
can ic   b recc i a ;  in mos t  of t h e   c u t s   t h e   b r e c c i a  i s  brownish  and 
badiy decomposed. 

Xo. 1 i s  t h e  f i r s t  c u t  met on t h e  t ra i l  when climbing up 

westward f o r 5  f e e t  i n t o   t h e  s lope .  The rock i s  badly-frac-  
from t h e  r i v e r .  It i s  only 2 f e e t  wide and  has been  driven 
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tured  breccia ,   but  it conta ins   ne i ther   do lomi te   ve in le t s  r.0r 
ci.nnabar. 

No. 2 c u t  i s  2 2  f e e t   n o r t h e r l y   a l o n g   t h e   h i l l s i d e .  ?:t 

t o   t h e  h i l l  i n   b r e c c i a .  The only  showing of cinnabar was a 1/8 
i s  3 t o  4 f e e t   w i d e  and. has been   dr iven   wes te r ly  f o r  6 f e e t   i n -  

mite .  A sample  taken  across   this   mater ia l   assayed:  Mercury, 
by 1/4 by  2-inch  bleb of c innabar   associated  with some do1.o- 

5 .4   per   cen t .  A sample t a k e n   i n  1937 a c r o s s   t h e   f a c e  of t h i s  

nabar,   assayed: Mercury, 1.3 pe r   cen t .  
cu t ,   conta in ing  a t  t h a t   t i m e   t h r e e   h a i r - l i k e   s t r i n g e r s  of c in -  

45-degree  slope  from No. 2 .  I t  i s  more l i k e  a small s t r i p p i n g  
than  a cu t ,   ex tending   a long   the   h i l l s ide  f o r  5 f e e t  w i t h  a 2-  
foo t   f ace .  No cinnabar was seen i n  t h i s   c u t .  

No. 3 cu t  i s  10 fe .e t  below  and no r th -eas t e r ly  down t h e  

ec t ion .  It extends 8 f e e t   a l o n g   t h e   h i l l s i d e  w i t h  backs 3 f e e t  
high. k sample   t aken   across   the   8 - foot   face   in  1937  assayed: 
Mercury, 1.0 per   cen t .  A t  t ha t   t ime   t he re   were  a few  specks 

g r a i n  o f  cinnabar and a few do lomi te   s t r i nge r s .  A l a r g e  sample 
of c i n n a b a r   v i s i b l e ,   b u t   i n  August, 1938, t h e r e  was only  one 

of cinnabar-bearing  rock  from  the dump t a k e n   i n  August, 1938, 
assayed:  Mercury,  0.7  per  cent. 

No. 4 cu t  i s  15 f e e t  below No. 3 i n  a sou th -eas t e r ly   d i r -  

' t a b u l a r ,  brown, anker i t ic -dolomi te   ve ins ,   ranging   f rom 3 inches 
Between Nos. 3 and 4 cu t s ,   t h ree   d ive r se ly -o r i en ted ,  

was n o t   v i s i b l e   i n   t h e s e   v e i n s .  The ve ins   r ep resen t   i n t ense  
t o  one foo t   i n   t h i ckness ,   cu t   t he   vo lcan ic   b recc i a ;   c innaba r  

f i l l e d  by white  vein-dolomite.  
a n k e r i t i z a t i o n  of t h e  rock   ad jacent   to   f i s sures   subsequent ly  

No. 2 .  I t  has  been  driven 2 f e e t   w e s t e r l y  i n t o   t h e   h i l l s i d e  
No. 5 cu t  i s  120 f e e t   n o r t h e r l y   a l o n g  t h e  h i l l s i d e  from 

i n  decomposed purp le   b recc ia .  No cinnabar showed. 

crops of brown anker i t ized   vo lcanic   b recc ia   were   sca t te red  
over  an  area 25 f e e t   i n   d i a m e t e r .  No cinnabar was s e e n   i n  
these   ou tcrops ,   bu t   the   a rea  i s  worthy of note  because it con- 
t a ined   t he   on ly  brown anke r i t i c   rock   s een  on t h i s  h i l l s i d e  of 
a kind similar t o   t h a t  on t h e  Goiden  Eagle claims acro .ss   the  
r i v e r ,  

Three f e e t   n o r t h e r l y  from t h i s  cut,,   small  one-foot  out- 

No, 6 cu t  i s  i o 0   r e e t   n o r t h e r l y   a l o n g   t h e   h i l l s i d e  f r o m  
No. 5. This.  cut  exposes a rock-face 20 f e e t   l o n g   i n  a nor th-  

b r e c c i a   t h a t  i s  i r r e g u l a r l y   c u t  Qy 1/4-inch  dolomite  .vein:lets; 
sou th   d i r ec t ion  and 4 f e e t   h i g h .  The rock i s  purple   volcanic  
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only  one 1/16 by 8-inch f i l m  o f  cinnabar was seen  along a 
jo in t -p lane  i n  t h e   b r e c c i a .  A sample  taken i n  1937  across 
1 0   f e e t  of t h e   f a c e  and c u t t i n g  more cinnabar f i l m s  than  were 
v i s i b l e   i n  1938,  assayed:  Mercury,  0.05  per  cent. A l a r g e  
specimen of ore  measuring 2 inches by 3 inches by 6 inches,  
containing t w o  films of c innabar ,   one ,   l en t icu lar ,  1/16 inch 
by 3 inches,  and a second, 1/8 inch by 2 inches,   assayed: 
Mercury,  2.3  per  cent. 

A t r a v e r s e  was made up   the   h i l l s ide   f rom  the   workings  
t o  t h e   t o p  of t h e   r i d g e   a t   a n   e l e v a t i o n  of 3650 f e e t .  The 

were  continuous  along  the  bare  r idge-top. The rock-formation 
exposures  did  not commence u n t i l   n e a r   t h i s   p o i n t ,  and t h e n  

was seen   to   be   exc lus ive ly   vo lcanic   b recc ia .  The b r e c c i a s   a r e  
cu t  by an  occasional   shear   f rom  which  ankeri t izat ion  has  

weathering  veifis   consisting  mostly of a n k e r i t e ,  which a r e  some- 
spread 'for a few  inches,   resul t ing  in   conspicuous brown- 

t imes  cut  by s t r i n g e r s  of vein-dolomite.  No cinnabar was seen 
i n   e i t h e r   t h e   a n k e r i t e   v e i n s   o r   t h e   a d j a c e n t   v o l c a n i c   b r e c c i a .  

A t . t h e   t i m e  of examination  ,(August  10,  1938) work  had  been 
temporarily  ,suspended on the   p rope r ty .  

' There a r e  no records of production. 

Bridge  River  Occurrences 

up  Tyaughton  Creek. They inc lude  those  a t  the '  Dnpire  (Manitou) 
The kn.own occurrences i n  t h e  Bridge River a r e a   a r e   t h o s e  

Mines,  Limited,  between  Relay and Mud Creeks, and a t  t h e  Con- 
ardon  Mines,  Limited,  approximately 6 miies   north-wester ly  
from'Tyaughton  Lake.  Cinnabar  occurs  in  small  amounts on 
claims owned by Messrs .   Phi l l ips  and Lorntzsen i n  t h e   v i c i n i t y  

t o n  Creek'. 
of Mercury  Creek, a smell wes ter ly- f lowing   t r ibu tary  of  Tyaugh- 

MINES, LIMITED 
EMPIRE MERCURY This company w i t h   o f f i c e s  i n  1021  Hall 

(X. P.  L.  ) 
Building,  Vancouver, B.  C:, formerly known 
a s   t h e  Manitou  Mining Company,  owns t h e  f o l -  

i nc lus ive ,  m g  Nos. 1 t o  E, i nc lus ive ,  and B r i e r  Nos. 1 t o  
lowing  mineral  claims:  Rose Nos. 1 t o  5 

I I]., i nc lus ive .  These  c la ims  s taked  in  1932  by Ben Cromer, l i e  
between Nud Creek on the  eas-t   and  Relay  Creek  on  the  west,  

The camp i s  on a bench at  an   e l eva t ion  of 3 , 8 8 0   f e e t  o n  t h e  
c l o s e  t o  t he   j unc t ion  o f  t hese   c r eeks   w i th  Tyaughton  Creek. 

Creek. 
south-eas te r ly   s ide  of ana  approximately 100 f e e t  above Mud 

. .  

Most of t h e  workings a r e  on. a s t e e p  open h i l l s i d e  on t h e  



A. Old Sco t t  furnace at Copper Creek 
cinnabar property. 

B. Empire Mercury Mines, Limited,  showing  mill 
building,  ground-sluiced trenches Nos. 3 
and 3A (middle  foreground) and p o r t a l s  
of edits Nos. 7 and 2 (left cen t r e ) .  



PLATE IV 

5 

B.  ill building of  Empire Mercury Mines Limited, 
housing 10-ton Gould rotary.kiln. 

A. Small D-retort at  Tunkwa  Lake cinnabar property, 
showing flues from condensers (outer stacks) 

and flues from fire-box (inner stacks). 



3 

oppos i te  or  nor th-wes ter ly   s ide  of Mud Creek  between  eleva- 
t i o n s  of 3,780 f e e t  and  4,300 f e e t .   ( F i g .  7 and P l a t e  I11 B )  
T h i s   h i l l s i d e  which i s  g ra s sy  and i n   s t e e p e r   p l a c e s   p a r t l y  
covered  by  talus,   slopes  westward  and  south-westward  into Mud 
Crreek. Rock-formations are  only  moderately exposed  and t h e  
depth of the  overburden i s  as much a s  15 f e e t   i n   p l a c e s .  

road, 16  mi les   long ,   tha t   l eaves   the   Br idge   River   road   a t  a 
po in t   1 .7   mi l e s   ea s t  of Mint0 City.  

The property i s  reached by a recently-constructed  motor- 

ones, a 180-foot  raise  and  several   long  ground-sluiced 
t renches   (F ig .  '7): t h e   l a t t e r  have  largely  sloughed  and  rock- 
exposures  have  been  covered by sand  and  gravel. 

The workings  comprise   four   main  adi ts ,   several   shorter  

In  addi t ion  to   the  usual   mine-bui ldings  and a camp t o  ao- 

s t ruc t ed  a 10-ton Gould r o t a r y - k i l n  i n  1938. 
commodate approximately t h i r t y  men, t h e   p r e s e n t  company con- 

The depos i t   cons i s t s  of mineral ized  shear-zones  within 
purple  amygdaloidal  and  green  even-grained  lavas. The b e s t  
mine ra l i za t ion  i s  confined t o  two  main  shear-zones  which  strike 
north-wester ly   and ' range  f rom a few i n c h e s   t o  10 f e e t  between 
main s l ip-wal ls .   Assays  are  shown .on Fig. 7. 

The rocks   cons is t  of in te rbedded   r ibbon-cher t s ,   s la tes  

and f e l s i t e  dykes o r  s i l l s .  The c h e r t s ,   s l a t e s  and lavas  
and lavas ,   in t rusive  serpent ine,   massive  arkosic   sandston.e ,  

have  been  intensely  folded and t h e  beds a r e   v e r y   c o n t o r t e d  
and usual ly   have  very  s teep  dips ,   the   massive  sandstone and 
interbedded  shaly  mater ia l   have a more un i fo rm  a t t i t ude  and 
usually gentler d i p s .  

i n  a l l  the  ivorkings  and  outcropping  in  various  places.  I t  i s  
Ribbon-chert i s  t h e  most prevalent  rock-type,  occurring 

tha t   occu r s  i n  No. 2 a d i t  and a l so   ou tcrops   above   the   ad i . t .  
in te rbedded   wi th   l ava   in  many places  and wi th  a bed of s l a t e  

The rock   cons i s t s  of bands of wh i t e  t o  grey  cher-t  or oherty 

bands a re   occas iona l ly   s epa ra t ed  from e8.ch other  by a pa r t ing  
q u a r t z i t e   t h a t   r a n g e  f r o m . 1  i n c h   t o  3 inches in width ;   these  

of greenish-grey o r  b l ack   a rg i l l aceous   s ch i s t   r ang ing  f r o m  
1/16 t o  1/4-inch i n   t h i c k n e s s .  The beds a r e   r a r e l y   u n i f c r m  

so t h a t   t h e   s t r i k e  and d ip   r eco rds   t end   t o   be   confus ing .  
i n   s t r i k e  and d i p ;   t h e y   a r e  more commonly oontorted or  curved 

ography) ,   bel ieves   that  it i s  a chemical   precipi ta te   that .  was 
deposi ted  f rom  s i l iceous  solut ions  which emanated  from  tk.e as- 

Concerning t h e   o r i g i n  o f  t he   che r t ,   Ca i rnes   ( s ee  - Bib l i -  
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sociated  volcanic   rocks  and in  par t   f rom  submarine  s i l iceous 
spr ings .  

nor th-wes ter ly   f rom  the   co l la r  of t h e   s h a f t  and  occurs  under- 

tacts   appear   underground,   the  occurrence of chert-outcrops  on 
o b s c u r e s   a c t u a l   c o n t a c t s   a t   t h e   s u r f a c e ,  and only  faul t -con-  

con tac t  with s l a t e  on e i t h e r   s i d e ,   i n d i c a t e s  t h a t  t h e   s l a t e  
e i t h e r   s i d e  of t h e   s l a t e - a r e a  and of a 4-fOOt band of c h e r t   i n  

i s  in t e rbedded   w i th   t he   che r t .  The ind ica ted   th ickness  of t h e  
s l a t e  i s  approximately  80  feet .  

S l a t e   o u t c r o p s   i n  a sma l l   a r ea   t ha t   l i e s   immedia t e ly  

~ ground in  No. 2 a d i t  near s t a t i o n  216.  Although  overburden 

g los sy ,   s l a ty   c l eavage   i n to   t abu la r   s , l abs  of rock.  I t  probably 
r ep resen t s   a rg i l l aceous  material deposi ted more o r  l e s s  contem- 
poraneously  with  the  r ibbon-chert   and  lava.  

The slate is  dark-grey,  f ine-grained,  and  breaks  with a 

.out   the.workings;   they a r e  second i n  order  of abundance t o  t h e  
Both purp le   and   green   lavas   a re   wide ly   d i s t r ibu ted   th rough-  

c h e r t ,  and  inasmuch as t h e y  form the  host-rock for the   c innabar ,  
perhaps f i r s t  i n  importance.  

The lavas   are   interbedded  with  the  r ibbon-chert   and  took 
p a r t   i n   t h e  same in t ense   fo ld ing .   Ind iv idua l  beds of lava 
range  from 3 f e e t  t o  poss ib ly   100   f ee t  i n  th i ckness .  

There   a re  two  main rock-types,  a p u r p l e   l a v a   t h a t  i s  amyg- 
d a l o i d a l  and an  apple-green  lava  that  i s  f ine ,   even-gra ined  and 
conta ins  small b l ack   i nc lus ions   o f . ch i l l ed   l ava   approx ima te ly  
'1/16-inch in maximum dimension;   both  types  are   andesi t ic  i n  
composition. 

These two types   have   been   separa te ly  mapped, b u t   t h e i r  

f a u l t e d   l e n s e s  of t h e   o t h e r .  The s t r a t i g r a p h i c   r e l a t i o n  of t h e  
c o n t a c t s   a r e   v e r y   i r r e g u l a r ,   a n d   o f t e n   t i m e s  one l ava   con ta ins  

one l a v a   t o  the o the r  i s  t h e r e f o r e   n o t   c l e a r .  

I n   c o n t r a s t   t o   t h e   g r e e n   l a v a ,   t h e   p u r p l e   l a v a  i s  hard 
and  massive,  both on the  surface  and  underground.  I t  is usual- 

ranging  from 1/16- t o  1/32-inch i n  diameter.  The matrix f o r  
l y   f i n e - g r a i n e d  and  contains  conspicuous  amygdules of c a l c i t e  

t h e  amygdules c o n s i s t s  of a f e l t e d  mass of abundant   fe ldspar  
m i c r o l i t e s   w i t h   a n   i n t e r s t i t i a l  groundmass of decomposition 
products,.  of which magnet i te  .is t h e  most  abundant  .mineral. 
Some phases ,   seen   in  an outcrop  near the "Old.Tunne1,"  tend t o  
be  extremely  dense  and  where  sheared,  quite  shaly;. this  prob- 
ab ly   r ep resen t s   t he   r ap id ly -coo led   pa r t  of a f low. 
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The green  lava i s  usua l iy   coarser -gra ined ,  less massive 
and more f requent ly   sheared   than   the   amygdalo ida l .  As a re- 

pose  readi ly .  The unweathered  rock i s  app le -g reen   i n   co l cu r ,  
su l t ,   ou tc rops  of t h i s   rock   t end  t o  b e   r o t t e n  and t o  decom- 

particularly  underground,  and'contains  conspicuous.black  angu- 
l a r   f r agmen t s  of c h i l l e d   l a v a .  I t  i s  h i g h l y   a l t e r e d  so t h a t  
t h in - sec t ions   u sua l ly   cons i s t  of an   indef in i te   aggrega te  of  

was seen i n  one s l i d e .  The angular  black  fragments of inc lud-  
c h l o r i t e ,  carbonate  and c l inozo i s i t e ;   cons ide rab le  leucoxene 

ed   l ava   cons is t  of a ve ry   f i ne ly - f e l t ed  mass o f  c h l o r i t i c  
l a t h s .  The g r e e n   l a v a ' i s  more h igh ly   shea red   t han   t he  amyg- 
da lo ida l  and f o r   t h a t   r e a s o n   s e r v e d   t o  a g rea t e r   ex t en t   a s  a 
host-rock f o r '  the   c innabar .  

t h a t   a l t e r n a t e d  w i t h  those  during  which  the  beds  of  r ibbon.- 
cher t   were  being  deposi ted.  

Both lavas   p robably   represent   f lows   poured   ou t   in   per iods  

crops  outs ide  the  present   map-area.   Widths  of s e rpen t ine  as 
i n t e r s e c t e d  by these  workings  range  from 20  f e e t   t o  125  f e e t .  

Serpent ine  occurs  in Nos. 2,  7 and 3A a d i t s ,  and a l so   ou t -  

The se rpen t ine   appea r s   t o  be i n t r u s i v e   i n t o   t h e  surround- 
ing   che r t  and lava.  The contacts   are   a lways  s t rongly-faul ted 
and crushing and shear ing  are   very  abundant .  1n.No. 2 a d i t  
beds of c h e r t  were  seen  that 'were  bent  upwards  towards t h e  ser- 
pent ine,  as i f  i n   r e sponse   t o   up th rus t ing   du r ing  emplacement 
of t he   ' s e rpen t ine  mass. Emplacement by in t rus ion   has  been as- 
c r ibed   t o   t he   s e rpen t ived   rocks ,   P re s iden t   i n t rus ives ,  of t h e  

' g e s t e d   t h a t  some of t he   s e rpen t ines  may be i n t r u s i v e  (E Bib l i -  
Bridge  River  area, by Cairnes:  Walker and Cockfield,   a lso sug- 

ography). As expla ined   above ,   the   p resent   wr i te r   be l ieves   tha t  
t he   s e rpen t ine  on t h i s  proper ty  i s  an   in t rus ive .body.  

The s e r p e n t i n e  i s  -glossy,   greenish-black i n  colour  and 
massive, ht bad ly   f r ac tu red  and  where  not   t imbered,   the   wal ls  
of the  workings  s lough-badly.  The rook  i s  completely ser- ' 

destroyed.  
pent inized and all t r a c e s  of i t s  original  nature  have  been 

Fels i te   occurs   in .and  outcrops  above No. 3 A ad i t ,   and  
a l so   ou tcrops  i n  a l a r g e   a r e a   i n   t h e   v i c i n i t y  of No. 9 a d i t .  
The var ious '   occurrences  indicate   the  presence of  a t   l e a s t   t h r e e  
d i f f e r e n t   b o d i e s   i n   t h e  map-area, one, i n  No. 3 A a d i t ,  a sec- 
ond, immediately  south-west of t h e  "Old Tunnel"  and a t h i r d  
north and .east  from No. 9 a d i t .  

.The   gene ra l   d i s t r ibu t ion  of t he   ou tc rops  and n a t u r e  o:? 
the   occur rences   in  No. .3 A a d i t   s u g g e s t   s i l l - l i k e   r e l a t i o n s  
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t o   t h e   e n c l o s i n g   r o c k s .  However, i n   t h e   v i c i n i t y  of No. 3 
t r e n c h   f e l s i t e  i s  in   s l i p -con tac t   w i th   beds  of che r t  which 
s t r i k e   d i r e c t l y   t o w a r d s   t h e   f e l s i t e .  The outcrops o f  f e l s i t e  
t h a t   l i e   b o t h   i m m e d i a t e l y   n o r t h  from and e a s t  from No. 9 a d i t  
a r e  hummocky and occasionally  have  adhering  fragments of dense 
rock   s imi l a r   t o   l ava .   These   ou tc rops   a r e   be l i eved   t o   r ep re -  
sen t   the   upper   sur face  of a n   i n t r u s i v e  s i l l .  

The only  es t imate  of th icknesses  of t h e  s i l l s  t h a t   c o u l d  
be made is  i n  No. 3 A a d i t ,  where t h e   f e l s i t e   o c c u r r e n c e s   i n -  
d i c a t e  a th ickness  of approximately 5 f e e t .  

The f e l s i t e  i s  l i gh t -g rey  and  t,hose  occurrences  within 
t h e  map-area a re   f i ne ,   even-g ra ined   i n   t ex tu re ;   po rphyr i t i c  
f e l s i t e  was seen   i n   ou tc rops   sou th -eas t e r ly   ac ross  Mud Creek. 

f e e t   t h i c k ,   o c c u r s   a d j a c e n t   t o   t h e   n o r t h e r l y   c o n t a c t  of t h e  
. s e r p e n t i n e   i n  No. 2 a d i t .  The rock i s  cha rac t e r i zed  by ande- 

ho rnb lende   s e t   i n  a fine-grained  groundmass. 
s ine  phenocrysts ,  a few g l i s ten ing   phenocrys ts  of b i o t i t e   a n d  

A compara t ive ly   f resh- looking   andes i te   dyke ,  or s i l l ,  4 

comprising a north-wester ly- t rending "hogback"  immediately 
Arkosic   sandstone  occurs   in  two main  areas.,  one area, 

south-westerly f rom a n d   p a r a l l e l   t o  No. 4 c u t ,  and a second 
a r e a ,   i n  No . ,2  c u t  and  immediately  north-easterly  from it. 

of approximately 30 f e e t  f o r  t h e  f i r s t  a rea ,  and a minimum of 
The outcrops   ind ica te  a poss ib l e   s t r a t ig raph ic   t h i ckness  

approximately  120  feet  for the   second.  

g ra ined   i n   t ex tu re .  I t  c o n s i s t s  of angular   grains  of  quar tz  
Tlie sandstone i s  grey  i n  colour  and medium t o  even- 

and andesi t ic   lava-fragments  a l l  c l o s e l y  packed i n  a brown, 

a sandstone. 
decomposed, t e x t u r e l e s s   m a t r i x ;  it may be a t u f f   r a t h e r   t h a n  

Some of the  sandstone-outcrops  contain  bands of f i n e l y -  

wi th in   the   mass ive   tu f f .   .The   sand .s tone  i s  too   mass ive   to  show 
laininated  shale,  which  range  from 1 i n c h   t o  25  f e e t   i n   w i d t h  

bedding-planes  suff ic ient ly   wel l -def ined for d i p  and s t r i k e  

wel l  for t h i s   pu rpose .  
de te rmina t ions ,   bu t   the   f ine ly- lamina ted   sha le   se rves   very  

Drag-folds   and  bedding-plane  faul ts   occasional ly   occur  
wi th in   the   sha le   bands .  

The r e l a t i o n s h i p  of t h e   a r k o s i c   s a n d s t o n e   t o   t h e   o t h e r  
rocks is unce r t a in .  The abundance of s h e a r i n g   i n   t h e   v i c i n i t y  
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of t he   con tac t s   be tweewlava  and t h e   n o r t h - e a s t e r l y   a r e a  of 
sandstone,  Suggests a f au l t - con tac t  between t h e s e  two  rock-. 
t y p e s .   S c a r c i t y  of outcrops  and  lack of bedding i n  t h e   v i - .  
c i n i t y  of the  south-wester ly  body prevents a determinat ion 
of t h e   r e l a t i o n  of t h i s  body of sands tone   to   the   o ther   rock-  
types .  

The r o c k s   i n   t h e  map-area  have  been in t ense ly   fo lded ,  
p a r t i c u l a r l y . t h e   c h e r t s , a n d   l a v a s  which  have  been p a r t l y   f o l d -  
ed in to   s t eep ly -oppres sed   i soc l ina l   fo lds .   S t eep   d ips  and 
overturning of fo lds   p reva i l ,   bu t   the   ex t reme  complexi ty  of 
t he   fo ld ing ,   l ack  of def in i te   s t ra t igraphic   markers ,   and   par -  
t i c u l a r l y   t h e   w i d e s p r e a d   f a u l t i n g  t o  which the   a rea   has   been  

f o l d i n g  and t h e  p ro jec t ion  of f o l d s  for any  dis tance.  
subject-d,  have prevented the  complete i n t e r p r e t a t i o n  of t h e  

d ing -p lane   f au l t s   w i th in   t he   l avas  and t h e   c h e r t s  and by major 
f a u l t s  which  fol low  the  lavas ,  and may o r  may not f o l l o w  bed- 
ding-planes.  

The rocks  have  been  displaced  and  sheared  by  minor becl- 

The bedding-plane  faul ts   occur   chief ly  a t   t h e   c o n t a c t s  
between t h e   l a v a  and che r t  and g i v e   r i s e   t o   s i n g l e - s l i p  con- 
t a c t s  or t o   c o n t a c t s  of crushed  and  sheared  rock  between  the 
two. The f a u l t - m a t e r i a l  i s  seldom  very  thick,   ranging from 
a mere f i l m  of gouge t o  crush-zones 6 inches   th ick .  'Zhere t h e  
cher t   conta ins   any   quant i ty  of a rg i l l aceous   ma te r i a l   a s   pa r t -  

a r g i l l i t e ,  so t h a t   s e c t i o n s  of such  rock  consis t  of c h e r t  &.nd 
ings ,   fo ld ing   has   r e su l t ed   i n   cons ide rab le   s l i ppage   w i th in   t he  

s l ickensjded  carbonaceous  mater ia l .  

t h e  map-area. The f i r s t  i s  i n  No. 2 a d i t  where a zone of i n -  

t o  t h e   r a i s e ,  and con t inues   ac ross   i n to   t he  main d r i f t  f rom 
t e n s e   f a u l t i n g  and c rush ing   ex tends   a long   t he   d r i f t   ad j acen t  

f a u l t   b r a n c h e s   a t   s t a t i o n  212 (Fig.  7 )  t h e  main  branch  contin- 
s t a t i o n  212  pas t  214 and i n t o   t h e   w a l l   n e a r   s t a t i o n  218.  This 

u ing   as   f i r s t   descr ibed   and   the   minor   b ranch   go ing   nor th-  
w e s t e r l y   p a s t   s t a t i o n s ~  213, 215 and 216 (Pig.  7). The secc,nd 
fau l t -zone   occurs   in  numbers 5 and 3 A a d i t s .  In  No. 5 a d i t  
it c rosses   t he  d r i f t  nea r   t he   w inze   a t   s t a t ion  504 (Fig.  7 ) ,  
and i t s  apparent   cont inua t ion  i s  found i n  No. 3 A adi t   extend-  
ing   ea s t e r ly   and   sou th -eas t e r ly  from s t a t i o n  305 pas t  308 t:o 
31.1 (Fig. 7 ) .  A p a r a l l e l   f a u l t   e x t e n d s  from s t a t i o n  306 t o  
310  (Fig. 7 )  i n   t h e  same working. 

Two zones of major   f au l t i ng   t r ave r se   t he   rocks   w i th in  

6 inches   t o '  10 f e e t   i n   t n i c k n e s s .  The zones of crushing   a re  
loca l i zed   i n   g reen   l ava   r a the r   t han   i n   t he   r i bbon-che r t .  

The f a u l t s   a r e  zones of extreme  shearing  which  range  from 
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Zones of fault ing'   and of sheared  rock,   not   necessar i ly  
r e l a t e d , t o   t h e   p r e v i o u s l y - d e s c r i b e d   f a u l t s ,   o c c u r   i n   t h e   r o c k -  
types ,   ad j acen t   ' t o   t he   s e rpen t ine 'occu r rences .  These  zones 
of f a u l t i n g  were  probably  formed a s  a r e s u l t  of t h e   i n t r u s i o n  
of the   . se rpent ine . .  

A r a i se   has   beeh   d r iven ' f rom  nea r   s t a t ion  209 ( F i g .  7 )  

mately 180   f ee t  from t h e  f l o o r  of t h e  adi t .   'Nel l -mineral ized 
i n  No. 2 ad i t   t h rough  t o  t he   su r f ace ,  a d i s t a n c e  of  approxi- 

l ava  can  be seen i n  t h e   r a i s e  a t  10 f e e t  and 35  feet   f rom NO. 2 
adit ;   t imbers  prevented  thorough  examination of t h e  walls of 
t h e   r a i s e ,  but it i s  repor ted   tha t   wel l -minera l ized   rock  Bx- 
t ends  from No. 2 a d i t   f o r  78 f e e t  up t h e   r a i s e :  a small amount 
of cinnabar was s e e n   a t   1 0 0   f e e t  up.   Taking  into  consi.deration 
t h e  south-westward  dip of t h e  main s l i p - p l a n e s   i n   t h e   r t i n e r a l -  
i zed   fau l t -zone   tha t   ex tends   nor th-wes ter ly  i n  No. 2 a d i t  f r o m  

above  35 f e e t   f r o m   t h e   f l o o r  of t h e   a d i t ,   t h e  main faul t -zone 
s t a t i o n  209,. it is  p robab le   t ha t  a t  e l eva t ions  i n  t h e   r a i s e  

and the re fo re   t he   ma in   mine ra l i zed   zone ,   l i e s   t o   t he   no r th -eas t  
o f  t h e   r a i s e ;   t h e  l as t  i n t e n s e   f a u l t i n g  was seen on the  35-foot 

a width of 10 f e e t  between f au l t -wa l l s  on the   no r th -wes te r ly  
landing. On th is   l anding   the   wel l -minera l ized   rock   ranges   f rom 

end to .18   i nches   i n   t he   sou th -wes te r ly   r ace   approx ima te ly  25 
f e e t   d i s t a n t .  Bad ground  prevented  sampling t h i s   m a t e r i a l .  
A t  the   60-foot   landing no cinnabar was v i s i b l e .  

C innaba r   occu r s   (1 )   ch i e f ly   i n   t he   shea r -p l anes  of t h e  
lava   assoc ia ted   wi th   the   fau l t -zones ,  ( 2 )  l e s s   abundan t ly   a s  
3/8 t o  1/2-inch  kidneys of  mineral  i n  the  middle  of c a l c i t e  
ve ins  1/4 t o  1 inch i n  th ickness ,   (3)   on ly   occas iona l ly   as  
d i sc re t e   g ra ins   w i th in   t he   rock -mass .  

c innaba r ;   bu t   i n  most cases   the  c innabar  i s  l a t e r   t h a n   b o t h  
these   mine ra l s .  . A small  amount o f  native  mercury was found by 
t h e   w r i t e r   i n   t h e   w i n z e   i n  No. 5 a d i t .   . I n   a d d i t i o n   t o   t h e   c i n -  
nabar -c ,a lc i te   ve in le t s .   quar tz -ca lc i te ,   and   ch lor i te -ca lc i te  
ve in l e t s   occas iona l ly   occu r   i n   t he   l avas .  

Both  p y r i t e  and c a l c i t e   a r e  commonly assoc ia ted  w i t h  t h e  

The above   mine ra l s   a r e   absen t   i n   a l l   t he   o the r   rock -  
types,  none of which,  excepting  the  serpentine,   having  been 
shea red   su f f i c i en t ly  t o  p rovide   the . f rac ture-p lanes   apparent -  
l y   n e c e s s a r y  f o r  t he   mine ra l i z ing   so lu t ions .  

of the   shear -zones   wi th in   the   l avas ,  and i n  some instances, 
The .ore-bodies   a re   the  more heavi ly  minera l ized   par t s  

sec t ions  of l avas   ad jacent   to   these ' .   Apar t   f rom  the   loca l iza-  
t i o n  of the  general   c innabar-mineral izat ion by the  shear-zones,  
there   does n o t  appear t o  be   any   loca l   s t ruc tura l   cont ro l   over  
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the   occurrence of the   h igher -grade   sec t ions .   .Del imi ta t ion  
of t h e s e  for mining  purposes  can  only  be  done  by  extensive 
sampling  and  then  only  approximately. 

Cinnabar i s  found. i n  a l l  the  underground  workings. The 
a reas  of mine ra l i za t ion  and , r ep resen ta t ive   a s says   a r e  shown 
on Fig.  7. The a r e a s  o r  zones o f  bes t   minera l iza t ion   occur  
(1)  i n  No. 2 adi t   extending  north- .wester ly   f rom  the  ra ise  t o  

the   35- foot  l and ing   i n  t h e   r a i s e ,  and ranging i n  width  from 
s t a t i o n  218, a d i s t ance  o f '  200 f e e t ,  and extending upfard:; t o  . 

18   i nches   t o   10   f ee t ,  ( 2 )  i n  No. 5 ad i t   ex tending  f r o m  s t a t i o n  
501 north-wester ly  f o r  approximately 70 f e e t   t o   s t a t i o n  503 
and approximating 6 f e e t  i n  w id th ,   (3 )   i n  No. 3 a d i f ,  two par- 
a l l e l  zones   ex tending   eas te r ly   f rom  s ta t ions  306  and  305 t o  
nea r   s t a t ion  310, a d i s t a n c e  of E O  f e e t  and approximating 5 
fee t   each   in   wid th .   Areas   ou ts ide   these  main mineral ized 

very  small  amounts. 
shear -zones   conta in   c innabar ,   bu t   in   wide ly-sca t te red  and 

done by t h e  company, i n d i c a t e  t h a t   t h e  amount of ma te r i a l  
The samples  taken  by  the w r i t e r  and extensive  sampling 

averaging  0 .5   per   cent .  o r  more i n  mercury, i n   t h e s e s h e a r -  
zones i s  small .  The only   be t te r -grade   mater ia l   seen  by t h e  
w r i t e r   w a s .   i n   t h e   r a i s e  on t he   35 - foo t   l eve l ,  where it ex-. 
tended  a long  the  back  for  25 f e e t  and  ranged  from  18  inches 
t o   1 0   f e e t   i n   t h i c k n e s s .  I t  i s  understood  that  most  of t h e  
ma te r i a l  which was run th rough  the   furnace  came f r o m  t h i s   v i  
o i n i t y .  

Gould 1 0 - t o n ,   o i l - f i r e d   r o t a r y - k i l n   e r e c t e d   i n   t h e  autumn of 
Product ion  has   consis ted of 1 0   f l a s k s  of mercury from a 

winter  of 1938,  but closed down i n  February, 1939. F i f t y ' t o n s  
1938. The p l a n t   ( P l a t e  I V  B )  opera ted   dur ing   the  autumn  and 

of? broken  ore i s  r epor t ed   t o   be   ava i l ab le   i n   t he   o re -b ins  and 
ore-chutes   as  of June 23, 1939. 

man since  February,  1939. 

CONARDON MERCURY The Conardon  Mercury Mines ( o f f i c e  al; 
MINES. 

claims. 

The property  has   been  inact ive and in   cha rge  of a watch- 

the   L i l lomer  Nos. 1 t o  6 group o f  mineral  
615 'West Pender   Street ,  Vancouver) owns 

- 

westward  slopes of t h e   d i v i d e  between  Pearson and Taylor  Creeks, 
a t  elevations  ranging  from  approximately 6,000 f e e t   t o  7,000 
f e e t .  The workings  are  reached by approximately 6 miles  of 
good pack-horse t r a i l   t h a t   l e a v e s   t h e  Tyaughton Lake road 

The 'property i s  s i t u a t e d  (see Front i sp iece)  on the  south-  
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c l o s e   t o   t h e   s o u t h e r l y  end of  t h a t   l a k e  and  proceeds  north- 
wes te r ly  on a good g r a d e   t o   t h e   p r o p e r t y .  The workings  them- 
se lves   a r e   r eached  by a t r a i l   t h a t   b r a n c h e s  from t h i s  main 

s i t u a t e d   a d j a c e n t   t o  and on t h e   s o u t h e r l y   s i d e  of t h e   t r a i l .  
The b ranch- t r a i l   l eads   no r th -eas t e r ly  up a s e r i e s  of good 

open; a lp ine   coun t ry   t o   t he   work ings ;   t he  main t r a i l  goes 
switchbacks for a d i s t ance  of approximately 1 m i l e   i n   t h e  

wes te r ly  and   nor th-wes ter ly   pas t   the   cab in  and e v e n t u a l l y   t o  
t he   no r the rn   s lope  of Taylor  basin.  

’ t r a i l ,   a t   a p p r o x i m a t e l y  5 m i l e s ,   a t   a n   o l d   c a b i n   t h a t  i s  

meadows, & a l l  clumps of dwarf-balsam and spruce and rocky 
r i d g e s   c h a r a c t e r i z i n g   t h e   s l o p e s .  The workings  consis t  of 
several   open-cuts   in   and on t h e   n o r t h - e a s t e r l y   s i d e  of a south- 
eas t e r ly - t r end ing  draw,  which l e a d s   i n t o  a much larger   south-  
wes te r ly - t r end ing   va l l ey .  An a d i t ,  now caved,  has  also  been 
d r iven   no r the r ly  from a p o i n t   i n   t h e  bottom of t h e  draw. 

The workings  are  on and  above  timber-line;  open,  alpine 

25, 1939) ,   the  draur was almost   f i l led  with  deep,   packed snow 
A t  t he   t ime  of t h e   w r i t e r ’ s  v i s i t  t o   t h e   p r o p e r t y   ( J u n e  

and the   sur rounding   a rea   wi th  5 inches of f r e s h l y - f a l l e n  snow. 
The fo l lowing   desc r ip t ion  of the  workings i s ,  t he re fo re ,   t aken  

Mines,  Ottawa,  dated  October  3,  1938; t h e   d a t e  of t h e  examina- 
from a r e p o r t  made by V.  Eardley-Wilmot for t h e  Department of 

’ . t i o n   b e i n g  August 19, 1938: 

a r g i l l i t e .  The main  workings  are o n  one s i d e  of a sha l -  
“The rocks a re   ma in ly   qua r t z i t e ,  greenstone, and 

low’dry   r av ine  and c o n s i s t  of four c u t s   i n  a zone of 
greenstone  which  overlays  quartzite.   These  cuts  cover 
a length  o f  about   100  feet   and a v e r t i c a l   d i s t a n c e  of 
about 20 f e e t .  

h ighest .of   which i s  p a r t l y  in a r g i l l i t e ,  but i n  t h e  low- 

the  mine’ral   were  seen. A few tons  of se lec ted   o re   f rom 
e s t  and most s o u t h e r l y .   c u t   t r a c e s  and v e i n l e t s   c a r r y i n g  

the   l a t t e r   cu t   h sve   been   p i l ed  up t o  one s ide .  A s  i s  
evidenced  from  this’dump, a c a l c i t e   v e i n  of high  grade 

have  been  encountered.and good  hand specimens  can  be  se- 
ore ,  i n  p laces  up t o  l/Z-inch of sol id   c innabar ,   must  

l e c t e d .  However, it appears   as  if t h i s  were  only a local  
concen t r a t ion   s ince   ‘ t he   ve in l e t s   ac tua l ly  no1.v i n   p l a c e  
a r e   v e r y   t h i n  and  lean:  Also; on t h i s  dump t h e r e  ‘ i s  a 
cons iderable  amount of reddish-brown  and  streaked  rock. 

being  c innabar .  
This  appears as if  it had  been  erroneously  set   as ide as 

“No cinnabar was n o t e d   i n   t h e   t o p   t h r e e   c u t s ,   t h e  
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"Just  below, an adi t   has   been  dr iven for a d i s t ance  
of about 90 f e e t  under t h e  above c u t .  A l i t t l e   c r o s s -  

Only t h e   f a i n t e s t   t r a c e  of mercury was noted   in   the   un-  
c u t t i n g  and rais ing  has   been  done a t  t h e  end of  t h i s   a d i t .  

derground  workings,   but  in  any  case  this work i s  i n  
q u a r t z i t e  and below the  greenstone  which  appears t o   d i p  
f a i r l y   f l a t l y   t o   t h e   s o u t h - w e s t .  

t o   t h e   e a s t  of t h e  above  workings, a number of s c a t t e r e d  
trench'es and small p i t s  have  been made, expos ing   a l te red  
greenstone and a r g i l l i t e .  A l l  these  openings  were exam- 
ined,  but  cinnabar was not  found i n   a n y  of them. 

"On t h e   g e n t l y   s l o p i n g   s o i l  and  grass-covered  ground 

"Nine o r  ten   years   ago ,  a s m a l l   r e t o r t  was erec ted  
about 1,000 f e e t  below the  workings.  Very l i t t l e   o r e  was 
put  through.  There  are a considerable  number of unas- 
sembled t i l e s  and p ipes  s t i l l  ly ing   about .  

nabar   occurs   in   ca lc i te   ve in le t s   towards   the   lower   cont ,ac t  
"The development  work t o   d a t e   i n d i c a t e s   t h a t   c i n -  

of a comparatively small zone of f l a t l y   d i p p i n g   a l t e r e d  

r a t i c   a s   t h e y  may be   s t rong   i n  one  round of d r i f t i n g  and 
o r  sheared  greenstone, and t h a t   t h e s e   v e i n l e t s   a r e   e r -  

a lmost   completely  disappear   in   the  next .  

r e d   f e e t  below t h e  above  workings.  Gravels f r o m  t h e s e  
"Several   small   creeks  cross   the t ra i l  a f&l hund- 

were  panned and a lmost   in   every   case   co lours  of cinnabar 
were  found . 

zon'es occur somewhere t o  t h e  south and south-east  of the 
"I t  i s  l i ke ly ,   t he re fo re ,   t ha t   c innaba r -bea r ing  

present  workings, and n o t   v e r y   f a r  f r o m  them. Such o r e  
probably  occurs   within  greenstone  bodies ,   par t icular ly  
n e a r   t h e i r   c o n t a c t   w i t h   q u a r t z i t e .  

recommended rather  than  continued  development of t h e  
smal l   o re  zone of the  present   workings."  

"Intensive  panning  and  following up t h e  above i s  

PHILLIPS' CINNABAR Edwin P h i l l i p s  of Minto City  has   s taksd 
SHOWINGS. and owns ( a s  of October, 1939) t h e  Ci:?- 

nabar Nos. 1 t o  4, t h e  Tyax Nos. 11 a:?d 
" 

" 1 2  and t h e  Sandy Nos. 2 t o  8 minera l   c la ims   in  Tyaughton Crb3ek 
Valley. 

- 

of Tyaughton  Creek  and  extends  southerly  from  Mercury  Creek,, 
The c la ims   cover   g round  tha t   l i es  on t h e   e a s t e r l y   s i d e  
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a t r i b u t a r y   f l o w i n g   w e s t e r l y   i n t o  Tyaughton  Creek (see Front- 
i s p i e c e j .  The F h i l l i p s   c a b i n  is a t  an   e l eva t ion  of 3 ,085   f ee t  
on the   upper  o r  e a s t e r l y   s i d e  of the   road  a t  a point  approxi- 
mately 2,000 f ee t   sou the r ly   f rom  the  Mercury  Creek-crossing. 
The proper ty  may be  reached by motor-road f r o m  Mintc C i ty  by 
fo l lowing   t he  Tyaughton Lake road up Taughton  Creek; t h e   d i s -  
t ance  f r o m  Minto C i t y   t o   P h i l l i p s '   c a b i n  i s  approximately  14.5 
miles.. 

The h i l l s i d e   i n   t h e   v i c i n i t y  of t h e  showings i s  s t eep  
bu t   t he   s lopes   a r e  open, grassy  or talus-covered  and  except 
f o r  a few  outcrops,   are  covered  with a t h in   man t l e  o f  over- 
burden. 

by E. P h i l l i p s   i n   p r o s p e c t i n g   f o r   c i n n a b a r  on h i s   c l a ims .  
Several   small   ,open-cuts   and  one  short   adi t   have  been dug 

has   dr iven  an  open-cut   in  a d i rec t ion   nor th   15   degrees   eas t  
f o r  25 f e e t   i n   f i n e - g r a i n e d ,   d i a b a s i c   g r e e n s t o n e .  Towards t h e  
f a c e  of t h e   c u t   t h e   r o c k  i s  c u t  by th ree   no r th -eas t e r ly - s t r ik -  
i ng  and  northrard-dipping  crush-zones,  which  range  from 1/2 t o  
2 i nches   i n   w id th  and con ta in  a l i t t l e   c a r b o n a t e   a n d   s t i b n i t e ,  
b u t  no cinnabar .  Iiowever, g ra ins  of c innabar  and rea lgar   oc-  

taken   across  1 foo t  o f  such  material  assayed:  Mercury, n i l ;  
cur   disseminated  through  the  massive  greenstone.  A sample 

a r s e n i c ,  nil. 

A t  a p lace   1 ,500   fee t   souther ly  from t h e   c a b i n ,   P h i l l i p s  

Ph i l l i p s '   c ab in .  
Several  cuts  have  been dug  above o r  nor th-eas te r ly   f rom 

the   cab in ,  a cu t   has   been   dr iven   nor th-eas te r ly  f o r  5 f e e t   i n t o  
feldspar-porphyry. No cinnabar was s e e n   i n   t h i s   c u t .  

A t  a po in t  100 f e e t  above  and no r th  75 degrees   ea s t  from 

A t  a point   185  feet   above  and  north 75 degrees  east   from 
t h e   c a b i n  a cu t   has   been   dr iven   in  a d i r e c t i o n   n o r t h  80 de- 

t a l u s .   S h e a r e d   a r g i l l i t e  and r ibbon-che r t   occu r   i n   t he   f ace .  
g r e e s   e a s t  f o r  18 fee t ,   mos t ly   th rough a mixture  of s o i l  and 

No cinnabar was s e e n   i n   t h i s   c u t .  

A t  a poin t  360 f e e t  above  and  north 75 degrees   east   f rom 
the   cab in ,  a c u t ,  6 f e e t  t o  10 f e e t  i n  width,   has  been  driven 

t ance  o f  1 4 , f e e t   f r o m   t h e  rrouth, the  cut   exposes   sheared,   de-  
i n  a d i r e c t i o n   n o r t h  75 deg rees   ea s t  f o r  18 f e e t .  For a d i s -  

a r g i l l i t e  and  broken  r ibbon-chert .  A l l  the   rocks   a re   badly  
composed lava ,  and fo r   t he   r ema in ing  4 f e e t   t o   t h e   f a c e ,   s h e a r e d  

a r g i l l i t e  and che r t   s t r i kes   no r th   10   deyees   wes t   and   d ips  60 
sheared  and  contorted. The contac t   be tween  the   l ava   and   the  
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degrees  eastward. Of t he   rocks ,   on ly   t he   l ava   con ta ins   any  
c innabar .   This   occurs   as   th in   shee ts   a long   the   shear -p lanes  
and as  rimming-material  around  1/4-inch  carbonate-quartz amyg- 

taken outward  from the   contac t  assayed: Meroury, ni l ,  and a 
dules  in   ucshearsd p a r t s  of  t h e  lava .  A 3-foot  sample of l ava  

5-fOOt sample t a k e n   a s  a cont inua t ion  from t h i s ,  outward,  as- 
sayed:  Mercury,  0.03  per  cent. A sample of high-grade  ore 
from t h e  dump assayed: Mercury,  0.47  per  cent. 

no r the r ly   f rom  Ph i l l i p s ’   cab in   an   ad i t   has   been   d r iven   i n  a 
A t  a point  on t h e   e a s t e r l y   s i d e  of the   road   800   fee t  

d i r e c t i o n   s o u t h  82 degrees   eas t  f o r  20 f e e t .  The a d i t - s e c t i o n  

t h e   g e n e r a l   s t r i k e  of bo th   t he   shea r ing  and  bedding  being  north 
of t h e  working i s  a c r o s s   s h e a r e d   a r g i l l i t e  and r ibbon-chert :  

t o   t h e   p o r t a l  o f  the   adi t   exposes   purple ,   amygdaloidal   lava.  
30 degrees   wes t   and   the   d ip   ver t ica l .  The  open-cut  leading  up 

No cinnabar was seen i n  any of these  rocks.  

LORNTZSEN MERCURY Egil   Lorntzsen  has  prospected ground i n  
SHOJfINGS. t h e   v i c i n i t y  of t he   road  and t h e  bed of 

Mercury  Creek (for l o c a t i o n   r e f e r  t o  des- 
c r i p t i o n  of Phi l l ips’   c innabar   showings)  f o r  c innabar .  In 
only  one  cut has he found more than t h e  odd speck of cinnabar.  
This   cu t  i s  on t h e   e a s t   s i d e  of t h e   r o a d   a t  a po in t  330 f e e t  
southerly  from  the  Mercury  Creek-crossing. The cut  has  been 
d r iven  5 fee t   nor th-eas te r ly   across   sheared   purp le   vo lcanics ;  
th i s  sheared  rock  contains a few t h i n   f i l m s  of cinnabar  along 
the   shear -p lanes ,  a sample  taken  along 5 f e e t  on the   south-  
e a s t   s i d e  of the   cu t   assayed:  Mercury, &. 

Alberni  Canal 

s i d e  and known as   t he   Secha r t   p rope r ty .  

SECHART MERCURY 
PROPERTY. 

This   p roper ty   cons is t s  of the   Sechar t  
Crown-granted  mineral  claim known as Lot 
No. 3, i n   t h e  Clayoquot  Mining  Division, 

A l b e r n i   d i s t r i c t .  The assessed  owners a r e :  Mercury  Mines, 
Limited, 212 Belmont  House, Victor ia ;   Canadian  auicksi lver  
Company, Limited, 2551 Alma Road, Vancouver:  Caples and Shan- 
non,  Rogers  Building, 470 Granv i l l e   S t r ee t ,  Vancouver. 

The only  occurrence  near  Alberni  Canal i s  on t h e   n o r t h  

The ex is tence  of mercury a t  Sechart  seems t o  have  been 
known as   ear ly   as   1890 for t h e  Annual Report ,   Geological Sur , -  
vey  Canada, 1890, p. 65-R, conta ins   the   fo l lowing   s ta tement :  
“Native  mercury  has  been met w i t h ,   i n   s i t u ,   i n   t h e   f o r m  of 
minute   globules   scat tered  through a t h i n  seam of cinnabar 
t r a v e r s i n g  a g r e e n i s h   f e l s i t e ,   o c c u r r i n g   a t   t h e   e n t r a n c e   t o  
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Seshart  Channel,  Barclay Sound, Vancouver I s l a n d ,   B r i t i s h  
Columbia. " 

name Sechart  on March 30, 1892. By 1911  considerable  develop- 
A 'claim  covering  the  ground was Crown-granted  under t h e  

ment-work  had been  done on t h e  showings,  staked a t   t h a t   t i m e  
a s   t h e  Balmoral  group.. The ground  appears t o  have  been  re- 

mained so  u n t i l   t h e   p r e s e n t .  
Crown-granted i n  1921  under   the  name Sechart,  and it has   r e -  

The property seems t o  have l a i n  more or l e s s   i d l e  until 
1927,  when it was acquired by t h e  Mercury  Mines,  Limited,  in- 
corporated  in   October  of t h a t   y e a r .  

I n  1928, t he   ho ld ings  of Mercury  Mines,  Limited,  were  ac- 
qu i red  by t h e  Canadian  Quicksilver  Mines,  Limited,  incorporated 

done   under   the   d i rec t ion  of J. Boss.  There i s  no o f f i c i a l   r e -  
i n  August of t h a t   y e a r .   I n  1929, some deveiopment  work was 

co rd ,   bu t   t he   p re sen t   sha f t   appea r s   t o   have   been  sunk e i t h e r  
i n  1929  o r  s h o r t l y   t h e r e a f t e r .  

The remains of  what  appears t o  have  been  the  foundation 
of a n   o l d   r e t o r t  and a cons ide rab le   quan t i ty  of carbonate  rock 
around  these  remains,  were  seen by t h e   w r i t e r .  However, no 
off ic ia l   records  of   product ion  can  be  found.  

on the   wes t e rn   coas t  or" Vancouver I s land .  An old  camp, con- 
s i s t i n g  of  two b u i l d i n g s   i n  a bad s t a t e   o f   r e p a i r ,  s t i l l  ex- 

o f  a small   s t ream.  This   s t ream  empties   into  Barclay Sound ap- 
i s ts  a t  a poin t   on   the   shore   on   the   eas te r ly   s ide  of t h e  mouth 

proximately  three-quarters  o f  a mi l e   sou th -eas t e r ly  from t h e  
old  whal ing-stat ion  that   comprises   Sechart ;   the   whal ing sta- 
t i o n  and  accompanying  buildings  have  long  since  been  abandoned. 

boa t   t ha t   runs  between Port   Alberni  and Ec lue le t ;  o r  by  launch 
Sechart  may be   reached   e i ther  on Mondays or r ' r idays by a mail- 

from  Bamfield on t h e   s o u t h e r l y   s i d e  of Barclay Sound. 

The property i.s on the   no r the rn   sho re  of Barclay Sound 

The workings  are   approximately  three-eighths  of a mi le  
.back f r o m  t h e  camp, and a r e  on t h e   e a s t e r n   s i d e  o f  t h e  same 
stream. They may be  reached by fol lowing  an  old  shingle-bol t  
road  from  the camp for approximately a q u a r t e r   o f a m i l e  back 
from t h e  beach and thence  by a b r a n c h ' o f   t h i s   r o a d   t h a t  f o l -  

beach t h i s   o l d  road i s  .very badly  overgrown by raspber ry  and 
lows  t h e  main stream for t h e  remaining  dis tance.  Near t h e  

l a r g e  salal bushes  and t m a r d   t h e   w o r k i n g s  by a dense  growth 
of thimbleberry  bushes;   the  way i s  n o t   o n l y   d i f f i c u l t   t o  f o l -  
low,  bu t   t he   road   ha rd   t o   f i nd .  
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workings;  but  behind o r  no r the r ly  f r o m  them, it begins t o  
r i s e   s t e e p l y  toward  the  hi l l tops  approximately 1 112 miles  

banks of the .   creek  are  l o w  and c o n s i s t   e n t i r e l y  o f  sand and 
inland.  Immediately  down-stream from the   shaf t -working  the 

s i l t ,  but  up-stream the creek-val ley i s  deep,  rocky and can- 
yon-l ike.  Down'-stream from the   sha f t   on ly   s ink ing  i s  poss ib le ,  
but   .up-s t ream,  adi ts   can  be  dr iven  into  the  creek  banks,  a:.- 
though  the amount of backs  would  be  but l i t t l e  more t h a n  100 
f e e t  f o r  a d i s t ance  of a t   l e a s t  1,000 feet   up-st ream. 

The ground i s   r e l a t i v e l y  f l a t  between  the  beach and t h e  

The workings  consis t  of s e v e r a l   a d i t s  and a s h a f t   a s  
shown on Fig.  8 .  h shor t   d i s tance   up-s t ream from No. ,5 adfit ,  
two s h o r t   a d i t s  and one  open-out  have  been  driven;  the  adits 
were   inaccess ib le   a t   the   t ime of t he   wr i t e r ' s   examina t ion .  

s i s t  o f  andesi t ic .greenstone,   gabbro  and  both  carbonat ized and 
s i l ic i f ied   phases ,   p resumably ,  of the   g reens tone .   Quar tz -  
d i o r i t e   l i e s , n o r t h - w e s t e r l y  of t he   g reens tone ;   t he   con tac t  be- 
tween t h e  two  rocks  lying  approximately 400 fee t   nor th-wes ter -  

ec t ion .  Traverses   north-wester ly  i n d i c a t e  t h a t   t h e   w i d t h  of 
l y  of No, 5 a d i t  and s t r i k i n g   i n  a genera l  no r th -eas t e r ly  Clir- 

t h e   q u a r t z - d i o r i t e  mass i n   t h e   v i c i n i t y  of t h i s   p r o p e r t y  is 
approximately 1 mile .  Where observable ,   the   a rea  of contac t  
between t h e   q u a r t z - d i o r i t e  and greens tone   cons is t s  of badly- 

t u r e  i s  pa r t i cu la r ly   no t i ceab le   a long   t he  beach  between t h e  
c reek   t ha t  f l o w s  i n t o   t h e  ocean a t   t h e   o l d   c a m p - s i t e  and t h e  

workings  and  north-easterly f o r  approximately  half  a mile ,  I t  
old  whaling-station,  up  the  creek-bottom  up-stream from t h e  

may be   no ted   tha t   the   quar tz -d ior i te -greens tone   contac t   c rosses  

t e r  of a mile   up-stream  fromthe  workings.  
t h e   c r e e k   i n  a no r th -eas t e r ly   d i r ec t ion   approx ima te ly  a quar-  

I n  t h e  immediate v i c i n i t y  o f  the  workings  the  rocks  con-  

. . brecciated  greenstone,  veined by g ran i t i c   ma te r i a l .   Th i s  i'ea- 

and  where  unsltered, i s  a massive,   dark-green  rock  possessing 
a uniform,   f ine-grained  texture .  

The andes i t ic   g reens tone ,  i n  t h e   v i c i n i t y   o f . t h e   w o r k h g s  

it possesses a very  coarse-grained  texture .  Under the   micros-  
cope the  gabbro i s  s e e n   t o   c o n s i s t  o f  coarse,   calcic  plagicl-  
c l a s e  and coarse  hornblende;  both  minerals  have  been  badly-.  
s e r i c i t i z e d  and carbonat ized.  

The gabbro i s  a s imilar ly   massive,   dark-green  rock b u t  

The quartz-dior i te ,   as   seen  up- 's t ream from t h e  workings 
and f o r  1 mi le   no r the r ly  i s  l i g h t   i n   c o l o u r  and f ine-gra ined;  
the  quartz-dior i te   outcrops  probably  belong t o  a r e l a t i v e l y  
s m a l l . i n t r u s i o n   r a t h e r   t h a n   t o  one of  ba thol i th ic   p ropor t ions  
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Fig. 8. Plan of workings at Sechart cinnabar property. 

carbonate-rock, i s  a m a s s i v e ,   f i n e -   t o  medium-grained  rock 
tha t   posses ses  on the   weathered   sur face  a conspicuous  buff-  
brown colour ,   but  on f r e sh   su r f aces  a l i g h t - g r e y   c o l o u r ;   t h e  
brown colour  on weathered  surfaces i s  due t o   o x i d a t i o n  of i r o n  
i n  the   anker i t ic   carbonake .   Carbonate- rock   occurs :   in  Nos. 2,  
3 and 5 a d i t s ,   i n   o u t c r o p s   a l o n g  and i n   t h e  bed of t he   c r eek ,  

t hen   appa ren t ly   d i e s   ou t .  
and  extends  north-easterly  about 300 f e e t  beyond No. 5 a d i t ,  

Ankerit ized  greenstone,  which w i l l  b e   r e f e r r e d   t o  as 

S i l i c i f i ed   g reens tone   occu r s  i n  No. 2 a d i t .  I t  i s  a 
massive,   dense,   cherty  rock,  consisting of abundant   f ine-  
grained  quartz and carbonate  and a l i t t l e  c h l o r i t e   a s   r e l i c t  
mater ia l   f rom  the   o r ig ina l   g reens tone .  

The r o c k   i n  No. 1 a d i t  i s  badly  sheared  and  decomposed. 
The rock i s  f ine-grained,  and shaly,   because of olosely-spaced 
shear-planes.  I t  c o n s i s t s  of  abundant yellow-green to colour- 
l e s s   c h l o r i t e  and kaol in ,  and l imonite .  The decomposition i s  
due  only i n  p a r t   t o   a l t e r a t i o n  by su r face   wa te r s .   A l t e ra t ion  
by mineral iz ing  solut ions  proceeding  f rom  the numerous shear- 

f o r  t h e  decomposed na ture  of t h i s  rock. 
? l a n e s   i n   t h i s   s h e a r e d  mass i s  cons idered   la rge ly   respons ib le  

The rocks   a re   cu t  by f o u r  main faul t -zones,  one i n  No. 1 
a d i t ,  a second i n  No. 2 a d i t ,  a t h i r d   i n  No. 4 and a f o u r t h  i n  
No. 5. The loca t ions  and a t t i t u d e s  of t h e s e   f a u l t s   a r e  shown . - 88 - 



on Fig. .8 .  

The f a u l t - z o n e   i n  ,No. 1 a d i t  i s  t h e   f u l l   l e n g t h  of t h e  
a d i t   i n   w i d t h .  The ma te r i a l  i s  not  badly  crushed,  but it has 
been  sheared  into  mater ia l  of f l a k y  o r  sha ly   habi t  by t h e  many 
closely-spaced  shear-planes.  Cinnabar was seen  to   occur   a long 
these  shear-planes. '  The rock i s  sheared, and although gouge 
i s  absent ,   the   sheared   rock  i s  cons ide red   t o   be   pa r t  of a f a u l t -  
zone. 

The f a u l t - z o n e   i n  No. 2 a d i t  ranges  from 1 f o o t   t o  4 f e e t  
i n   w id th ,  and l i e s  between t h e   s i l i c i f i e d   g r e e n s t o n e  and  pre- 
sumably , la te r .gabbro .  A small  amount of cinnabar was seen 
a long   t he   shea r -p l anes   w i th in   t h i s   f au l t - zone ,   o the rwise  it 
had not  been  mineralized by so lu t ions .  

The f a u l t - z o n e   i n  No. 4 a d i t  i s  1 2  f e e t   i n   w i d t h  and 
l i e s   e n t i r e l y   w i t h i n   g a b b r o .  No cinnabar was s e e n   i n   t h i s  
fau l t -zone .  

The f au l t - zone   i n  No. 5 a d i t  is only 1 foot  wide,   but 
w i th in   t h i s   w id th   t he   rock   has   been   i n t ense ly   c rushed   t o  ma- 
t e r i a l  o f  n e a r l y   g o u g e d i k e   f i n e n e s s .  A small amount  of c in -  
nabar was s e e n   a l o n g   t h e   s h e a r - s l i p s   i n   t h i s   f a u l t .  

Mineralizing  solutions  have  effected  the  widespread  anker- 
i t i z a t i o n ,  and l e s s   w i d e s p r e a d   s i l i c i f i c a t i o n ,   s e r i c i t i z a t i o n  
and o h l o r i t i z a t i o n  o f  r o c k s   i n   t h e   g e n e r a l   v i c i n i t y  of t h e  
norther ly-s t r iking  shear-zones;   the   rocks  a l tered  in   the  above 
ways have  already  been  described.  Subsequent t o  these  pro- 
cesses  and  'subsequent t o  most  of the   fau l t ing ,   o innabar -bear -  

of some of t h e  f a u l t s .  Cinnabar  appears t o  have  been m o s t  
i ng   so lu t ions  have  deposi ted  c innabar   a long  the  shear-planes 

abundan t ly   depos i t ed   i n   t he   shea r -p l anes   o f . t he  zone i n  No* 1 
a d i t  and i n  the  outcrop  between No. 1 and No. 2 a d i t s   a t  a 

' t h e   s i l i c i f i e d   r o c k  of No. 1. The s t r i k e  of t h i s   c o n t a c t  i s  
place  where  the  shear-zone i s  a d j a c e n t   t o ,  or i n   c o n t a c t   w i t h ,  

nor th  35 degrees wes t  and t h e   d i p  50 degrees  south-westward. 

Eighteen  samples,  ranging  in  weight f r o m  5 l b s .   t o  15 
lbs.,  each,  were  taken  from  .the  showings. The locat ion,   width,  
nature   and  assay-resul ts  of  t h e s e   a r e  shown i n   t h e  tab1.e on 
Fig.  6.. The s h a f t ,   f u l l  o f  w a t e r   a t   t h e   t i m e  of examination, 
and t h e  dump, were' not  sampled. 

Judging  only  from  occurrence of c i n n a b a r ,   t h e   v i c i n i t y  
of the  contact   between  the  sheared ' rock of No. 1 a d i t  and t h e  
mass ive   s i l i c i f i ed   rock  o f  No. 2 a d i t ,  would c o n s t i t u t e   t h e  
best   prospect ing  ground.  The s h a f t  was apparent ly  sunk with  

* 8 9 -  , 



t h i s   i d e a   i n  mind.  Inasmuch a s  no f u r t h e r  work seems t o  have 
been  done s ince   t he   s ink ing  of t h e   s h a f t ,  it i s  t o   b e   i n f e r r e d  
t h a t  commercial o r e  was not  found i n  t h e  shai't. 

Further   prospect ing  could  be done w i t h   t h e  hope t h a t   d i s -  

made. The ind ica t ed   l oca t ion  o f  such  prospecting i s  i n   t h e  
coveries   considerably  bet ter   than  exis t ing  showings,  would be 

v i c ' i n i t y  of t h e   s h a f t ,   a s   d e s c r i b e d   i n   t h e  las t  paragraph. 
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