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PREFACE 

This  Bulletin i s  a complete  revision  of One published i n  1941 
under  the same t i t l e .  Expansion  and rev is ion  Of Bul1etj.n No- 10 
was ma& necessary  by  the many  new discoveries  of  schee l i te  made 
during  the las t  two years,  discoveries  which have sh i f ted   the  
emphasis on cer ta in   sec t ions  of the  Province  and on Certain  types 
of deposi t .  The var ious  data   are   brought  as much as po:$sible UP 
t o   d a t e  of March lst,  1943, although it has been  impossible  to  keep 
abreas t  of a l l  current  development. 

Tungsten i s  perhaps  the most important   s t ra tegic   metal   in  
Canada and production has increased  tremendously  during the las t  
two years .  The primary  reason  for the  increase i s  na tura l ly   the  
expanded  need f o r  the metal i n  war industry,  coupled  with  the 
gradual   cut t ing  off  of  pre-war sources of supply. as a consequence 
of which the   p r ice  has increased.  Secondary  reasons  for  increased 
production  include improvements i n  technique  of  prospecting  and 
improvements i n   m i l l i n g  methods t h a t  have  on the one hand brought 

mitted  the  marketing  of  formerly sub-marginal ores .  
to  l ight  deposits  long  overlooked and on the o ther  hand have per- 

Two general   chapters   are   included  pr ior   to   the  descr ipt ions  of  
Br i t i sh  Columbia proper t ies  and  occurrences. The first:, "General 
Discussion  of  Tungsten"  deals  with t h e  mineralogy,  geology,  and 
phys ica l   a t t r i bu te s  of tungsten and i t s  minerals, as well as the 
testing,  assaying,  mill ing and  marketing  of i ts  ores .  The second 
chapter "World Dis t r ibu t ion  of Main Tungsten Deposits11 out l ines   the  
pre-war sources of the  metal and br ings  the  subject  as near ly  as 
possible  up t o   d a t e .  

Chapter 111, "Description of B r i t i s h  Columbia Tungxten Deposits l1 

describes a l l  the more impor t an t ,depos i t s   i n  t h e  Province  and  most, 
though  not a l l ,  known occurrences9 many of which are of mineralogical 
i n t e re s t   on ly .  Of these,  the  following  three  properties are mining 
tungsten  ore a t  the  present  t ime: Red Rose i n   t h e  Hazelton  area  and 
the  Tungsten Queen  and Bralorne i n   t h e  Bridge-River area. I n  con- 

hope t h a t  i t  may prove  helpful in t he   s ea rch   fo r  new deposits,  par-- 
C h s i o n  a Sect ion  ent i t led  "Hints   to   Prospectors"  i s  included  in   the 

titularly those o f  high-temperature  replacement type. 

w i t h  the exception  of one descr ip t ion  by D. Lay. The re.vision i s  
the work of the same wr i te r ,   bu t   cer ta in   sec t ions  have been con- 
t r i bu ted  by o ther  members of the Department of Mines st,a.fr. 

Sten Ores and concentrates i s  published  with permission from t h e  De- 
~ An information  circular dealing wi.th the spec i f ica t ions  of tung- 

Par'tment of Mines and  Resources. The Director  of the Geol.ogical 
Survey  has,given  permission  to  print  the  otherwise  unpublished  report 
by Dr. 1%'. E. Cockfield on the  Consolidated  Nicola Goldfields. 

The o r ig ina l   Bu l l e t in  was e n t i r e l y   t h e  work of John S .  Stevenson, 
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CHAPTER I 

INTRODUCTION 

GENERAL DISCUSSION  OF  TUNGSTEN. 

ert ies.  Its melting  point of 30000 C i s  considered t o  be 
higher   than  that  of  any  other metal: i ts  spec i f i c   g rav i ty  of 
1 9 . 3   t o  21.4 i s  70  per   cent   greater   than  that  of lead, and it 
i s  p a r t i c u l a r l y   r e s i s t a n t  t o  chemical  agents (I, Mello:r, p .  
572). It is very   duc t i le  and possesses   suff ic ient   s t rength,  
hot and  cold, t o  be  used as incandescent  filaments  raqzing 
i n  diameter from  0.060 t o  0.0005 of an  inch (111, Sykes,  1935, p 

becoming more and more used in   i ndus t ry   w i th   eve ry  new advance 
376).  Because of  these many desirable   propert ies ,   tungsten i s  

i n  metal technology. 

Tungsten i s  a metal that  possesses many exceptional prop- 

TUNGSTEN  MINERALS. 

only  four ,   scheel i te ,   ferber i te ,   wolframite  and  huebnerite,  are 
of commercial  importance.  Table I l ists  a1.l  the  tungsten  minerals 
giving  their  composition. The physical   propert ies  of t h e   f o w  
more important  are  given  in  the  paragraphs  that   follow  Table I .  

Literature  mentions  thirteen  tungsten  minerals,   but  of  these 

TABLE 1. Tungsten  minerals 

Mineral Compositi,on 
. .  

Tungstic Oxide, 
(W03) per   cent .  

Scheel i te  Calcium tungstate  (ca\vo,) 80.6 

Ferber i te  
e t i c a l   i r o n  end-member of 
I ron  tungstate  (FeW04), the0.r- 

wolframite  series  75.3 

Wolframite  Iron-manganese tungstate  (Fe, 
Mn, W 0 4 ) ,  va r iab le   i ron  and 
manganese 75.3 ~ 

Huebnerite Manganese tungstate  (MnW04) 
theo re t i ca l  manganese end-member 
of  wolframite  series  75.3 

(Cont ' d)  



TABLE I (Cont'd) 

Mineral Composition 
Tungstic Oxide, 
(WO3) per  cent.  

Powelli te Calcium  molybdate with up t o  
10 per   cent .  W33 

Chi l l ag i t e  Lead tungstate-lead  molybdate 
( 3  PbWOqPbMoOq) 21.7 

S t o l z i t e  Lead tungs ta te  (PbWO4) t e t r a -  
gonal  crystals  51.0 

Raspite Lead tungs ta te  (PbWO4)  mono- 
c l in i c   c rys t a l s   51 .0  

Cuprotungstite Hydrous copper tungs ta te  

p.  (cu2w05 236 
. H2O) ' (Schal ler  , i932 , 

56.7 

Cuproscheelite 'Impure mixtures  of  cupro- 
t u n g s t i t e  and schee l i t e  
(Schal ler ,  1932, p .  236) 

Tungstenite ' Tungsten  sulphide (WS2) 94 .O 

Tungstite Hydrous tungstic  oxide 
("03 . H p )  92.8 

Fe r r i t ungs t i t e  Hydrous f e r r i c   t u n g s t a t e  
(Fez03 .WOg .6H2O) 52.2 

yellowish  through  brownish t o  reddish.  Streak,  white.  Hardness, 
Scheelite.  Lustre,  greasy  adamantine.  Colour,  white,  buff, 

4.5.  Fracture, uneven. Br i t t l e .  Specif ic   gravi ty ,   5 .9  t o  6.2. 
Granular,  compact. ' 

Ferbe r i t e .   (Re in i t e   i n  Dana).  Lustre,  submetallic  to  metal- 
l i c .  Colour,  black.  Streak,  dark brown to .nea r ly   b l ack .  Hardness, 
5. Cleavage, one perfect .   Fracture  uneven. Brit t le,  Spec i f ic  
grav i ty ,  7.5.  

Wolframite. Lustre, submetallic.  Colour,  dark  greyish or 
brownish  black.  Streak,  nearly  black.  Hardness, 5 to   5 .5 .  
Cleavage, one perfect .   Fracture ,  uneven, b r i t t l e .   S p e c i f i c  
Gravity, 7 .2  t o  7 .5 .   Crystal l ine,   of ten  bladed,   granular .  

Huebnerite.  Lustre,  submetallic t o  adamantine,  colour, 
brownish  red t o  brown to  nearly  black.  Streak,  yellowish brown, 
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gree.nish  grey.  Hardness,  5.  Cleavage, one perfect .   Fracture ,  un- 
even, b r i t t l e .   S p e c i f i c   g r a v i t y ,  7.2 to  7.3.   Usually  in  bladed 
form . 

tinuous  chemical  series  of  minerals between the limits of  pure  iron 
The minerals  ferberite,   wolframite,  and  huebnerite form a con- 

tungs ta te   ( fe rber i te )  and  pure manganese tungstate  (huebnerite) . 
Ferberi te ,  . t h e ' i r o n  tungstate, is arbitrari ly considered  to have 

manganese tungs ta te ,   to  have less   than  20 per   cen t   i ron   tungs ta te  
l e s s   t h a n  20 per   cent  manganese tungs ta te ;  and huebnerite,  the 

s t a t e   w i th   an   i ron  and manganese content between the above limits. A 
(I, Hess,  1917,  pp.  21-29).  Wolframite is any  iron-manganese  tung- 

chemical ana lys i s  i s  usual ly   necessary  to   dis t inguish between the 
three  minerals of the  wolframite   ser ies .  However, l ack ing   spec i f ic  

wolframites. 
chemical  analyses,  such  minerals may be p rov i s iona l ly   r e f e r r ed   t o  as 

yellowish i n   u l t r a - v i o l e t   l i g h t  as compared with w h i t i s h  colour  of 
s c h e e l i t e   i n   s u c h   l i g h t .  Hardness 3 .5 .  No distinct  cleavage.  Frac- 
t u re ,  uneven. Specific  gravity,   4.3.  

Powell iz .   Lustre ,   res inous.   Colcur ,   grey  to   yel low;  dis t inct ly  

Chemical t e s t s  should be used t o  confirm  ident i ty  of powelli te 
because  of s i m i l a r i t y   t o   s c h e e l i t e .  The following  test   adapted from 
Feig l  (I, 1939, p .  66) i s  a rap id   spot   t es t   for   bo th  mol.ybdate and 
tungstate ,  and serves   to   dis t inguish  powell i te  from schee l i t e .  

A so lu t ion  of the unknown mineral  i s  made by f i rs t  fusing a 

of  sodium carbonate  and  then  dissolving  the  fusion i n   w a t e r .  The 
small amount of the powdered mineral  with  roughly 5 t imes  the  quantity 

following  steps are then  followed: 

1. Apply a drop  of  hydrochloric  acid (1:l) t o  a piece  of   blot t ing 
paper. 

2 .  To the  centre  of t h i s  drop  add a drop  of the so lu t ion  of the  
unknown mineral .  

3 .  Add a drop of potassium  thiocyanate  solution. 

4 .  Add a drop of stannous  chloride  solution. 

A vermilion-red  ring  around a colourless  core  indic:ates molybdenum 
A yellowish-green  core and no vermilion-red  ring  indicat,es  tungsten. 
When both   the   red   r ing  and a yellowish-green  core  are  present,  both 
molybdenum and tungsten  are   indicated.  Nost powell.ite, if carefu l ly  
sampled, w i l l  give a p o s i t i v e   t e s t   f o r  molybdenum only, and mos-L; 
s chee l i t e   l i kewise   i f   c a re fu l ly  sampled, w i l l  give a p o s i t i v e   t e s t  
for  tungsten  only.  

FIELD TESTS FOR  TUNGSTEN MINERALS. 

Field  chemical-tests  should  be.made whenever poss ib l e   t o  check  any 
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pre l iminary   ident i f ica t ion  of a tungsten-bearing  mineral,  previously 
made e i the r   on ' t he   bas i s   o f  i t s  phys ica l   p roper t ies ,  o r  i t s  f luores-  
cence i n   u l t r a - v i o l e t   l i g h t .   S c h e e l i t e  from a new find  should always 
be  checked  chemically. The necessary  apparatus   for   these  tes ts  is 
simple  and  the  procedure  rapid  and  decisive. The d e t a i l s  of t he  
tests w i l l  be  given in  the  following  paragraphs.  

methods depending on whether or not   the  mineral  i s  at tacked i n   d i l u t e  
The presence of  tungsten i n  a mineral  i s  checked  by two main 

ac id ,   the   s imple   ac id . tes t  may be  used, i f  no t ,   the   fus ion  tes t  must 
be used. O f  t he  main tungsten-bearing  minerals,  scheelite i s  attacked 
in   ac id   bu t   t he   wo l f r ami t e s  are r e l a t ive ly   i n so lub le  and  must be 
fused. 

not ing  the  colour  of the  mineral ;   scheel i te   ranges from white   to  
The proper method may be preliminarily  determined  merely  by 

orange,  whereas  the  wolframites  are  almost  invariably  dark brown or 
black.  

hydrochloric  (muriatic)  acid, a tes t - tube or any small glass or  
po rce l a in   ves se l   t ha t  w i l l  not  be  attacked  by  acid;   and a small 
amount of z inc o r  t i n  i n '  the form of shot  o r  sheets  that   can  be  c& 
i n t o   t h i n   p i e c e s .  

Simple ac id  test.: For t h i s  t es t  a l l  t h a t  i s  required i s  some 

boi led   fn   the   ac id  fo r  a few minutes. If the  mineral  i s  a soluble  
The mineral t o  be   t es ted  i s  pulver ized   to  a f i n e  powder and 

tungsten compound such as schee l i t e ,  a yellow powder, tungst ic   oxide 
(WOg), will separate  from  the  solution. To confirm  this ' separat ion,  
a few pieces of z inc o r  t i n ,  or even  solder are added to   t he  solu- 
t i o n  which i s  bo i l ed   gen t ly   fo r  a minute or two and, i f   t u n g s t i c  

blue  colour  probably  results from the   pa r t i a l   r educ t ion  of t h e  
oxide  has  been  separated,  the  solution w i l l  turn  indigo-blue.  This 

Soule, 1933, p. 290) by the  nascent hydrogen l i be ra t ed  from the 
tungstic  oxide ("03) t o  a tungsten  oxide, (W2O5) (I, McAlpine and 

hydrochloric  acid  by  the  action  of  the  zinc or t i n .  The t e s t   w i t h  
z inc or  t i n  i s  a very   de l ica te  one f o r  a soluble  o r  pa r t ly   so lub le  
tungsten-bearing  mineral  and i s ,  of  course, a splendid t es t  f o r  
s chee l f t e .  

Fusion tes t :  T h i s   t e s t  i s  used f o r  more re f rac tory   minera ls ,  
such as the 'wolframites .  

The mater ia l s   requi red   for   the  test a r e :  sodium carbonate or  
bicarbonate  (ordinary  kitchen  baking-soda); a fine  platinum or s t e e l  
wire, 2-4 inches  long  with a loop,  about 1/16 - inch  diameter a t  one 
end made by  bending  the end  of t he  wire around a needle o r  pencil.- 
point;   an open flame such as a candle, o r  a lcohol  lamp; a small blow- 
pipe;  a tes t - tube o r  other  small acid-resis t ing  vessel   such as a 
glass  tumbler or  a cup;  hydrochloric  (muriatic)  acid; and zinc o r  t i n  
metal i n  small p ieces .  



The procedure for the  fusion test is as follows: MRke a soda 
bead with  the  platinum.or  iron  loop  by  dipping  the  loop  into a paste  
of soda and water ,   s inter ing t h i s  f o r  a minute  or two i n  a flame and 
then  fusing it before a blow-pipe o r  i n  an  otherwise  ver:y  hot  flame 
o r  h o t  coals;   crush  the unknown mineral t o  a f ine  powder. Take 
some of t h i s  powder, i n   q u a n t i t y  about  the  size of  a pin-head,  and 
mix w i t h  5 t o  6 volumes of  soda;  dip  the  soda  bead  into t h i s  mixture 
and. again  fuse  the  bead  plus  adhering  mineral powder thoroughly:  cool 
the  fused  mixture;   grind t o  a  powder, dissolve i n  di lute   hydrochlor ic  
ac id ;   bo i l   gent ly  and i f  tungsten i s  present,  a yellow powder w i l l  
form as   with  the  s imple  acid  tes t .  To confirm,  add  zinc o r  t i n   t o  
the   so lu t ion ;   bo i l   gent ly  and,  again  as w i t h  the   ac id   t es t ,   the  solu-  
t i o n  w i l l  t u r n  blue i f  tungsten i s  present .  

A DEPENDABLE METHOD OF ASSAYING ORE FOR TUNGSTEN'" 

t o ry  of the Department of Mines f o r  the  assaying of tungsten  ores. 
The procedure  used is e s s e n t i a l l y  t h a t  given  below and 3,s repr in ted  
by permission from pp. 553-5 of  'IApplied Inorganic  Analysis" by 
Hillebrand and Lundell,  published by  John  Wiley  and  Sons, Inc.  This 
procedure i s  reproduced below. ( J~ee)~  (Note 2j., e t a .   i n   t h e  
quoted  procedure  refer t o  comments based on experience  gained i n   t h e  
Department of Mines laboratory,  which are given a t  the end  of the 
quotat ion.  

There  have  been many requests  f o r  the method used  i.n the  labora- 

"PROCEDUEIE.--Grind the sample of ore o r  mineral i n  an agate 
mor t a r   un t i l   a l l  of it i s  200 mesh (Note 1) o r  f i n e r .  Trans- 

and gent ly   whir l   the   beaker  s o  a s  t o  break up the  mater ia l  
f e r  one g (-2) t o  a 400 m l  beaker., add 5 m l  of  water, 

and d i s t r i b u t e  it evenly on the  bottom. Add 100 m:L of 
hydrochloric  acid (Note 3 ) ,  cover  the  beaker, and heat   for  
one hour a t  a temperature  not  exceeding 600 C (Nott: 4) and 
w i t h  occasional stirring to prevent the formation of crusts 
or cakes on the  bottom of the  beaker. Now r a i s e   t h e  cover 
on g l a s s  hooks, increase  the  heat  and b o i l   t o  a volume of 
about 50 m l .  S t i r   t he   ma te r i a l  on the  bottom  of the beaker 
u n t i l   a l l  caked residue is broken  up, and then add 40 m l  of 
hydrochloric  acid and 15 m l  of n i t r i c   a c i d .  Cover until 
danger of spa t te r ing  is past ,   then remove the eove:r  and con- 

reduced t o  about 50 ml. Add 5 m l  of n i t r i c   a c i d ,  'break up 
t inue  the boi l ing until. the  volume of the   solut ion has been 

all. caked matter and b o i l  until the  volume has  been  reduced 
t o  10 t o  15 m l .  Add 150 m l  of hot  water, s t ir  thoroughly 
and gent ly  simmer . the  soiut ion  for  one-half  hour. Add 5 m l  . 
of cinchonine  solution and digest   the   solut ion on a hot   plate  
o r  water  bath a t  a temperature  short  of  bo i l ing  fo r  at l e a s t  
30 minutes. 

* By G. C .  B. Cave, CHIEF  ANALYST AND ASSAYER, B r i t i s h  Columbia 
Department of Mines. 
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{'Let the   p rec ip i ta te   se t t le ,   decant   the   superna tan t   l iqu id  
through a 9-em paper  (Note 5 )  containing some ashless  paper 
pulp and  wash the   p rec ip i t a t e   t h ree  o r  four  times by decanta- 
t i o n  w i t h  hot  cinchonine wash solut ion.   Transfer ' the   pre-  

paper  and wash the beaker,  paper and precipi ta te   thoroughly.  
c i p i t a t e ,  s o  f a r  as possible   with moderate  scrubbing, t o  the 

Add c inchonine   so lu t ion   to   the   f i l t ra te  and  washings ( A ) ,  mix 
thoroughly and s e t   a s i d e   t o  make sure   that   recovery of tung- 
s t e n  i s  complete.  Transfer  the washed p r e c i p i t a t e   t o   t h e  
original  beaker  by means of a j e t  of  water; no more than 
about 25 m l  should  be  used. Add 6 m l  of ammonium hydroxide 

gent ly  f o r  a few minutes. Wash the  inside o f  the beaker 
(enough t o  give a s l i g h t  excess)?  cover  the beaker and warm 

with warm d i l u t e  ammonium hydroxide  (1:9)  containing 10 g 
of ammonium chi-oride per l i t e r .   S t i r   t he   so lu t ion   we l l . ,  
f i l t e r  through  the same paper  as was used  before,   collect  

beake r ,   t he   f i l t e r  and the   res idue   wi th  warm d i l u t e  solu- 
t h e   f i l t r a t e   i n  a 400 m l  beaker and wash the   o r ig ina l  

Evaporate  the f i l t r a t e  o r  gen t ly   bo i l  it u n t i l   t h e  most of 
t i o n  of ammonium hydroxide.  Reserve  the  residue ( B )  . 
the  ammonia has been  expelled (Note 6 ) .  Add 20 m l  o f  hydro- 
ch lor ic   ac id  and 10 m l  of n i t r i c   a c i d ,  and boi l   to   a ,vo lume 
of 10 t o  15 m l .  D i lu t e   t o  1.50 m l  with  hot  water, add 10 m l  
of cinchonine  solution,stir   the  solution  thoroughly,   digest  
a t  80 t o  900 C f o r   a t   l e a s t  30 minutes and then  allow  to  cool.  
Add paper   pulp,   t ransfer   the  precipi ta te   completely  to  a 
9..-cm paper and  wash thoroughly  with  .hot  cinchonine wash solu- 
t ion.   This i s  the main p r e c i p i t a t e  and i s  t o  be igni ted  to-  
gether   with  any  addi t ional   tungsten  obtained  as   to  be 
described.  Thoroughly mix t h e   f i l t r a t e  and  washings (C) and 
s e t   a s i d e  t o  make su re   t he   p rec ip i t a t ion  was complete. 

"If '  (Note 7)  the  material. was completely decomposed, any 
tungsten  held  in   the  reserved  res idue ( B )  i s  usual ly  com- 
bined  with  iron or  alumina.,  and can  be  dissolved  by  digest- 
ing  the  residue  with warm di lute   hydrochlor ic   acid  (1:9)9 

per  cent  solution  of ammonium chlor ide and the  ammonium 
f i l t e r i n g ,  washing i n   t u r n   w i t h  small amounts  of  a hot 0.5 

p rec ip i t a t ed  by fur ther   t reatment   with  acid and cinchonine 
hydroxide wash so lu t ion .  The tungsten  (Recovery 1) is  then 

as   wi th   the   bo i led  ammonium hydroxide  extract ,  w i t h  which it 
should  not  be combined. 

"The (Note 8) residue (D) s t i l l  l e f t   a f t e r   t h e   t r e a t m e n t  
w i th   d i lu t e   ac id  and ammonium hydroxide i s  usua l ly   f ree  from 

' tungsten.  It may c o n t a i n   s i l i c a  or  undecomposed s i l i c a t e s ,  

and can be tes ted  as   descr ibed under the  Earth Acids, I11 
c a s s i t e r i t e ,  and minerals  containing columbium and tantalum 

(p.  477), o r  as  .follows:  Ignite  the  paper and residue ( D )  
a t  a low temperature i n  a porcelain  crucible  (because  of a 
poss ib l e   t i n   con ten t ) ,   t r ans fe r   t he   a sh  t o  a platinum  crucible,  
and v o l a t i l i z e   s i l i c o n  by  evaporation  with  hydrofluoric  and 
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su lphur ic   ac ids .  Fuse the  res idue  with  as  l i t t l e  sodium car- 
bonate as possible,  cool.,  and extract wi th  water. F i l t e r ,  
ac id i fy   t he  f i l t ra te  with  hydrochloric  acid,   boil  t o  expel 
carbon  dioxide  and t e s t   fo r   t ungs t en  by  adding 5 m l  of 
cinchonine  reagent and digest ing  the  solut ion a t  the   s ide  
of the  steam  bath  for 30 minutes,  and  then a t  room tempera- 
ture for   several   hours ,   preferably  overnight .  If a precipi-  

and  washings ( A  and C ) ,  f i l t e r   a l l  through  the same paper 
t a t e   a p p e a r s   i n   t h i s   s o l u t i o n  o r  i n   t h e  two r e s e r v e d   f i l t r a t e s  

and wash the combined prec ip i ta tes   k i th   c inchonine  wash 

and wash as in  the  preceding  recovery (Recovery 2 ) .  
so lu t ion .   Ext rac t   wi th  ammonium hydroxide, p rec ip i t a t e  

"Transfer  the  papers  containing  the main p rec ip i t a t e  and 
the   recover ies  (1 and 2)  t o  a la rge  weighed  platinixn  crucible, 
and heat a t  a low temperature  unti l  a l l  carbon  has  been 
destroyed. Cool, moisten  the  precipitate.with a l i t t l e  hydro- 
f luoric   acid,   evaporate   to   dryness   to   expel   any  s i : l ica ,  and 
then   i gn i t e  a t  750 t o  8500 C (Note 10) .  Cool i n  a desiccator ,  
weigh as impure !NO3 and  repea t   the   ign i t ion   un t i l   cons tan t  
weight i s  obtained. 

"The tungst ic   oxide  that  is obtained must be examined f o r  

as follows: Fuse with as l i t t l e  sodium carbonate as possible ,  
contaminants such a s  molybdenum, s i l v e r ,  i r o n  and phosphorous 

ex t rac t   the  melt with water, f i l t e r ,  and wash any  residue  with 
a warm 1 per  cent  solution of sodium carbonate,  then  with  hot 
water. Reserve  the f i l t r a t e .  Ignite  the  paper anti residue 
and repeat   the   operat ion.  Combine the f i l t ra tes  and s e t  
a s ide .   Ign i t e   t he  well-washed  paper  and res idue ,  c:ool , weigh, 
and correct  the  weight of tungstic  oxide  for  the 'oxides  found. 
In   the  rar .e   event  that s i l v e r  i s  present ,   d iges t   the  first in- 
soluble   res idue  with ammonium hydroxide, f i l t e r ,  wa.sh the 
residue and then  proceed  with  the  ignit ion and r e f w i o n   w i t h  
sodium carbonate.  Treat the ammoniacal f i l t ra te  with am- 
monium sulphide,   recover  any  precipitate and ign i t e  it with 
tha t   .ob ta ined   in   the  combined water ex t r ac t .  

"Acidify  the  water  extracts,   boil   to  expel  carbon  dioxide,  
and then add ammonium hydroxide in   excess .   Ordinar i ly  no 
precipitate  should  remain, . i f  one does i t  must  be recovered 
by f i l t r a t i o n ,  washed, ignited  and  the  weight  deducted  from 
t h a t  of the  tungstic  oxide.. Add 3 t o  5  g of t a r t a r i c   a c i d  
t o   t h e   c l e a r  ammoniacal so lu t ion ,   sa tura te  w i t h  hydrogen sul- 
phide,   add  sulphuric  acid  unti l  1 per  cent  by volume excess, 
d i g e s t   f o r  one hour a t  40 t o  60° C and' f i l t e r .  Wash the 
prec ip i ta te   wi th  hydrogen  sulphide  water  containing 5 g of 
tar tar ic  and 5 m l  of sul.phuric.acid  per  l i ter .   Ressrve 
t h e   f i l t r a t e   i f   t e s t s   f o r  phosphorous  and vanadium are 
deemed des i rab le .  As the   sulphides  may s t i l l  contain  tungsten, 
d i sso lve   the .   p rec ip i ta te .   in   ho t   d i lu te   n i t r ic   ac id   conta in-  
ing a l i t t l e  bromine, b o i l   t o   e x p e l   t h e   l a t t e r ,  add 1 t o  2 g 
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of t a r t a r i c   a c i d  and render t h e  so lu t ion  ammoniacal.  Again 
treat  with.hydrogen  sulphide  and  proceed  as  before.  Finally 
ign i te   very   carefu l ly  a t  a temperature  not  over 6000 C, 
cool,  weigh  and correct   the   tungst ic   oxide  for   the  oxides  
found." 

Cinchonine  Solution.  Dissolire  125 grams of cinchonine i n  a mix- 
tu re  of 500 m l .  hydrochloric  acid and 500 m l  of water .  

Cinchonine Wash Solut ion.   Di lute  25 m l .  of  the above cinchonine 
s o l u t i o n   t o  1 l i t e r  w i t h  water  containing 30 m l .  of hydrochloric,  acid. 

Note 2 

Note 5 

Note 6 

Note 7 

Note 8 

O u r  - comments on the  foregoing  procedure: 

On most schee l i te   o re ,  we have  found tha t  s a t i s f ac to ry   r e -  
su l t s   a re   ob ta ined  by gr inding  the  ore   to   pass  150 mesh. 

On concentrates 0.5 gram i s  s u f f i c i e n t ;  on t a i l i n g s  5 grams 

but   found  that   the   f i l t ra t ions  fol lowing  both  acid and am- 
is used. We had f o r  some time  used 10 grams on t a i l i n g s  

monia digest ion were  too time-consuming. 

For schee l i te   o res  75 m l .  of  hydrochloric  acid have been 
s u f f i c i e n t .  Commercial grade  hydrochloric  acid i s  a s  
s a t i s f ac to ry   a s ' r eagen t   g rade ,  and i s  much less  expensive.  

Sirmnering gently  for  one-half hour  has  proven sa t i s f ac to ry  
with most ores.  

,A qui te   re tent ive  paper  i s  needed 

Evaporation  should  not be continued  longer  than  necessary, 
f o r  i f  the  volume of so lu t ion  i s  reduced t o  1.0-20 m l ,  the  
tungst ic   oxide  precipi ta ted on the   addi t ion  of the  acids  
w i l l  of ten be s l i m y   a n d   d i f f i c u l t   t o   f i l t e r .  

The procedure i n  t h i s  paragraph is somewhat time-consuming 
for   rou t ine   assays .  On unfamiliar  ores we  make spectro- 
graphic  analyses on reserve  res idue ( B ) .  I n  almost a l l  
cases so  f a r  a negl ig ib le   quant i ty  of tungstic  oxide  has 
been  found. A qu ick   co lor imet r ic .   t es t   for   tungs t ic  
oxide i n  reserve  res idue (B)  seems indicated i n  place of  the  
method given i n  the above procedure. Thus, i n  the  absence 
of molybdenum, the   quant i ta t ive   co lor imet r ic  method  of 
Feigl  and Krumholz  (Angew. Chem. 45, 674-5, 1932), should 
be of   service.  

The procedure i n  t h i s  paragraph  need be used  only on an 4- 
fami l ia r   o re .  If the  residue (B) is  decomposed  by  sodium 
carbonate  fusion, and the  procedure of Fe ig l  and Krumholz 
used t o  determine  the  tungstic  oxide i n  the  residue  (see 
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Note 7)  then  the  procedure  in  this  paragraph  appears un- 
necessary. 

Note 9 Treatment of the  tungst ic   oxide  precipi ta te  w i t h  hydro- 

a par t icu lar ly   impor tan t   s tep  when assaying  ta. i l ings.  
f luoric   acid  should n o t  be omitted i n  accurate  work. It i s  

a t  t h i s  stage  of  the  procedure. The amount of' s i l i c a   v a r i e s  
Tungstic  oxide  almost  invariably  contains a l i . t t l e   s i l i c a  

with  the  type  of  ore and  perhaps with  the  part.icular  pro- 
cedure  used in   the   assay .  

Note 10 Regulation  of  the  ignition  temperature i s  quite  important.  
Quoting from Hillebrand and Lundell, "The prorler i gn i t i on  
of tungs t ic   ac id  i s  a d i f f i c u l t   m a t t e r ,   f o r  a temperature 
of 7500 C i s  needed  for  complete  dehydration of the  acid,  
whi le   the   ox ide   begins   to   vo la t i l i ze   a t  800° C .  The r a t e  
of v o l a t i l i z a t i o n  i s  slow a t  temperatures below 900° C ,  
however,  and so  a range of  750 t o  8500 C i s  q a i t e   s a f e .  
Pure ign i ted  WOg is  n o t  hygroscopic." 

ADDITIONAL COMMENTS ON ASSAYING  FOR  TUNGSTEN 

ac id  and n i t r i c   a c i d  w i l l  p r ec ip i t a t e  most, but  not  al l . ,   the  tungsten 
I n  a complex mixture  such as an  ore,  the  mixture of hydrochloric 

as  yellow  hydrated  tungstic  oxide. 'To the  tungsten  remaining i n  solu- 
t ion   there  must be added t h e   s a l t  of some a lka lo id  o r  other  organic 
base.  Cinchonine i s  commonly used. Rut there  seems no reason why 

be sa t i s f ac to ry .  
one of several   o ther   avai lable   a lkaloids  o r  organic  bases  should  not 

Instead of  decomposing the  ore w i t h  a mixture   of .acids ,  it is  the 
procedure i n  some labora tor ies   to   fuse   the   o re  w i t h  sodium carbonate, 

presence of a lka l i  salts i n  the  so lu t ion  i n  which the  tungsten i s  
sodium peroxide, o r  sodium pyrosulphate: Such fus ions   r e su l t  i n  the 

.precipi ta ted.  It is  known t h a t   t h e s e   a l k a l i   s a l t s  can  prevent com- 

.plete  precipitation  of  tungste.n  by  acids, and  can  markedly  hinder 
complete p rec ip i t a t ion  of tungsten by cinchonine. Hence the de- 

work. It should  be noted, however, t h a t  i f  decomposition is ef fec ted  
composition  of  ores by a lka l i c   fu s ion  i s  not recommended i n  accurate 

i n  this way, and if t h e   s i l i c a  i s  not removed before   the   f ina l  weigh- 
ing of the   ign i ted   tungs t ic   ox ide ,   then  some compensation of e r ro r s  
w i l l  occur. 

Method of recovering  cinchonine from tungsten  assays 

required  for   precipi ta t ing  tungsten is used. Owing to   the   l imi ted  
supply  of  cinchonine it i s  recommended t h a t  t h i s  excess  be  recovered 

Department of Mines laboratory  for   the  past   year  and it has  been  found 
from the  tungsten  assay. This recovery  has  been  practiced i n  the 

that  the  recovered  cinchonine. is p e r f e c t l y   s a t i s f a c t o r y   f o r  use  over 

1n. tungsten  assays a considerable amount of cinchonine above t h a t  
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and  over  again. The method  of recovery  developed i n  t h i s  laboratory 
i s  as  follows:- 

gether .  To this   c inchonine  solut ion i s  added s u f f i c i e n t   t a r t a r i c   a c i d  
t o  prevent  the  precipitation  of  iron  by ammonia. The so lu t ion  is then 
made d i s t i n c t l y  ammoniacal.  Cinchonine i s  e s s e n t i a l l y   i n s o l u b l e   i n  
t h i s  ammoniacal so lu t ion  and separates  out as a flocculent  white  pre- 

i n g  through a Buckner funnel and the  cinchonine washed three  o r  f o u r  
c i p i t a t e .  After se t t l ing ,   the   superna tan t   l iqu id  i s  removed by filter- 

times with  cold water ( i f  a Buckner funnel i s  not   avai lable   the 

washed by  decantation  with  water).  The cinchonine  precipitate i s  then  
supernatant   l iquid may be removed by  siphoning and the  cinchonine 

dissolved  with  dilute  hydrochl.oric  acid and the   resu l t ing   so lu t ion  i s  
di luted  with  water   to  a l a r g e r  volume and allowed t o   s e t t l e   f o r  two 
o r  three  days.   This  al lows  any  f inely  divided  particles t o  s e t t l e .  

amount of t a r t a r i c   a c i d  i s  added t o  the f i l t r a t e  t o  prevent the  pre- 
The supernatant   l iquid i s  then  decanted through a f i l t e r  and a small 

c i p i t a t i o n  of  any  iron  present when the   so lu t ion  i s  made ammoniacal. 
The so lu t ion  is then made ammoniacal  and the  cinchor.ine i s  thereby  re- 
p rec ip i t a t ed .  The cinchonine  precipitate i s  f i l t e red   as   before ,  and 
i s  washed th ree  o r  four  times w i t h  water .  The washed cinchonine  pre- 
c i p i t a t e  is now redissolved i n  weak hydrochloric  acld.  It is then 
p rec ip i t a t ed  a t h i r d  time with ammonia, a small amount of tar tar ic  
acid  being  added  to   prevent   the  precipi ta t ion of  small amounts of 
i ron .  The c inchonine   p rec ip i ta te ' i s   then   co l lec ted  by f i l t e r i n g  and 

It i s  then  ready  for  use. Very occas iona l ly   th ree   p rec ip i ta t ions  of 
i s  washed w i t h  cold wa.ter. This f i n a l   p r e c i p i t a t e  i s  d r i ed  a t  1050 C .  

the  cinchonine are n o t  enough  and it i s  necessary  to   again  dissolve 
the  cinchonine  with  hydrochloric.acid  and  reprecipitate w i t h  ammonia. 

can  be  obtained by dissolving  the  thr ice . -precipi ta ted  dr ied  c inchonine 
It has  been  found i n  t h i s  l abo ra to ry   t ha t  an  extremely  pure  product 

i n  hot  methyl  alcohol ( i .e .  methyl  hydrate),   f i l tering  hot,   and  allow- 
ing the  f i l t r a t e   t o   coo l ,   du r ing  which  cooling  the  cinchonine w i l l  
c rys t a l l i ze   ou t  ., 

F i l t r a t e s  and  wash water  containing  cinchonine  are  collected  to- 

GEOLOGICAL OCCURRENCE OF TUNGSTEN  MINERALS 

Twgsten~minerals   occur   in   a l l   types   of   rock  including  both  igneous 
and sedimentary  rocks, and in   p lacers .   Depos i t s   tha t   occur   in   sed iments  

a l though   depos i t s   t ha t   a r e   f a r  away from grani t ic   sources  have  been 
usual ly  have some close  and  obvious  areal   relationship  to  igneous  rocks; 

recently  described from Bolivia by Ahlfeld ( I V ,  1938). The types of  
depos i t s   wi th   igneous   a f f i l i a t ions   inc lude  magmatic segregations,  
pegmatites,  high  temperature  replacement  (pyrometasomatic)  deposits, 
ana ve ins .  VEth the  exception  of magmatic segregations  tungsten- 
bear ing  representat ives  of a l l   these   types   occur  in B r i t i s h  Columbia.. 

Magmatic Segregations: Magmatic segregations are depos i t s   t ha t  

magma p r i o r  t o  i t s  consolidation as  an  igneous  rock. The ore-minerals 
have been formed  by concentration of the  ore  minerals in   the  molten 



usually  occur as knots or  segregations  within  the  enclosing  igneous 
rock.  Tungsten  minerals are found i n  such  deposits  but.  only  in- 
f requent ly  and i n  small amounts. An occurrence has been  described 
(I, Hess, 1917, p.  37) from the Whetstone  Mountains,  Arizona,  where 
small c rys t a l s  of  wolframite  are  distributed  through  potash  granite.  
No deposit  of this type  has  been  reported from B r i t i s h  Columbia. 

coarsely  crystal l ized  minerals ,  of which quar tz j  fe ldspar  and mica 
Pegmatites:  Pegmatites  are vein-like  masses composed of 

a r e  much the commonest. Some pegmatites have  been  found t o   c o n t a i n  
small amounts of  tungsten  minerals,  but  seldom  in  commercial  amounts. 
Such occurrences  have  been  reported  from  pegmatites i n   t h e  Black 
Hills area  of  South Dakota (I, Lovering,  1933,  p. 666) and a t  Oreana, 
Nevada (V, Kerr, 1938,  p. 390). S c h e e l i t e   i n  what  appears t o  be 
pegmatit ic  material  i s  found i n  Bri t ish Columbia on Thornhill  Moun- 
t a i n   i n  the Terrace  area.  . (This  report ,   p.   58 ) . 

High-temperature  replacement  deposits :* Deposits  of  this  type 
a r e  found i n  zones  of  intense metamorphism a t  or near   g ran i t ic  con- 
t a c t s .  They may be as much as several  hundred or  even several  thou- 
sand f e e t  from  any known in t rus ive  body, but  they  nay be underlain 
by such a body t h a t  i s  not  exposed a t  the  surface.  The deposi ts  
are found i n  rock   t ha t  has been  recrystal l ized a t  high  temperature 

have introduced a considerable amount of  material from the igneous 
through the  agency of r i s ing   ho t   so lu t ions  which, i n  most instances,  

source. 

High-temperature  replacement  deposits may be found. i n  any type 
of  rock  but  those  containing  tungsten as the  mineral   scheel i te  are 
almost  always  found in   l imes tone .  The 1imestone.is  completely  re- 
crystal l ized  into  an  assemblage  of  new minerals of which  garnet, 
diopside,  epidote,  vesuvianite and c a l c i t e  are the most common; i n  
some cases,  sulphide  minerals  and  magnetite have  been  introduced. 
This  assemblage  of  lime-bearing s i l i ca t e s ,   de r ived  froel  limestone 
by  intense metamorphism, is known as s k a m ,  whether or not  there   are  
iron  sulphides or  oxides  present. 

areas  o r  zones of intensely  a l tered  l imestone.  'The term t a c t i t e  is 
synonymous and i s  widely  used i n   t h e  United  States; where there  i s  a 
high  proportion  of  garnet  the term ga rne t i t e  may be.employed. The 
older  term  contact-metamorphic i s  not  used in   connect ion w i t h  these 
deposits  because i t  implies a c lose r   r e l a t ion . to   t he   ac tua l   g ran i t i c  
contact  than i s  very of ten the case; it a l s o  implies der ivat ion of 
mineralizing  solutions .from the  nearby  granite  whereas  in most in- 
stances  they are k n ~  t o  come from some source  deep  within  the 
i n t r u s i o n   i t s e l f .  

Skarn i s  a' term of  long  standing t h a t  i s  used i n   r e f e r r i n g   t o  

Skarn may form i n  lime,stone as a selvedge  bordering a g r a n i t i c  

DiscussionofhightemperaturereplacementdepositsbyAI. S. Hedley, 
Br i t i sh  Columbia Department  of  Mines. 
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bathol i th ,   s tock  or  dyke or it may form as masses 'of   greater  o r  l e s s e r  
e x t e n t   i n  a formation  that  i s  otherwise  re la t ively  unal tered.  Although 
i r r e g u l a r i t y   i n  form and ex ten t  i s  t o  be expected  there i s  a common 

a limestone band  bounded by some o ther  sedimentary rock or  owing t o  
tendency  for skarn  to  occur as tabular  bodies owing t o  replacement  of 

selective  replacement  of a p a r t i c u l a r  band or  s e r i e s  of beds within a 
limestone  formation. The p re fe ren t i a l   a l t e r a t ion   t o   ska rn   o f  some 
band or bands,within- a limestone.~,formation i s  believed'; toj~bfi!  due. t o  
the   p resence   o f   impur i t ies   tha t   read i ly   permi t   recrys ta l l iza t ion  of 

of  material which i s  necessary i n   r e l a t i v e l y  pure  limestone. Such 
the  rock  to  skarn  without  the  necessity  for  wholesale  introduction 

and may be s t r a i g h t  o r  fo lded   jus t  as are t h e   o t h e r   l e s s   a l t e r e d  mem- 
skarn bands may be as much as seve ra l   t housand   f ee t   i n   s t r i ke   l eng th  

bers  of the  sedimentary  formation. 

assoc ia ted   wi th . the   s i l i ca te   minera ls  and with  sulphide  minerals when 
Scheel i te   occurs   in   skarn  as .disseminated  grains ,   c losely 

present.  Minerals  of  the  wolframite  group are not as a ru le   p resent  

gra ins  are small, scat tered  and commonly a d i r ty   whi te   in   co lour  so 
and i f  they do occur are found o n l y   i n  minor quant i ty .  The schee l i t e  

t h a t   t h e i r   d e t e c t i o n   i n   t h e   f i e l d  i s  exceedingly  diff icul t   wi thout   the 
a id  of an   u l t ra -v io le t  lamp. 

although i n  some instances i t  is known t o  have  been  introduced later 
through  the  agency  of  quartz  str ingers.  Speaking general ly ,   there  i s  
no one type of skarn or assoc ia t ion  of  minerals  that  is e spec ia l ly  
favourable  to  the  occurrence of scheeli te,   al though  the  presence of 

amounts i s  known i n  many instances t o  be  very  widespread  although 
sulphides may genera l ly  be considered favourable .   Scheel i te   in  small 

i n  commercial  amounts it i s  more  commonly r e s t r i c t e d   t o   c e r t a i n   p a r t s  
of a continuous  skarn band o r  else i s  conf ined   to   par t icu lar ,   loca l  
occurrences  of  skarn. 

Scheel i te  as a ru le   appears   to  occur as one of the  skarn minerals, 

Ore-bodies are character is t ical ly   s t reaky  and  discont inuous,  
but  although many a r e   i r r e g u l a r   i n   o u t l i n e   t h e r e  i s  a strong  tendency 
f o r  them t o  be tabular .   This  i s  because  replacement,  even when 
a t tacking  a r e l a t ive ly   pu re  and  uniform  formation  of  limestone, i s  
guided a t  l e a s t   i n   p a r t  by the  original  bedding;  certain  beds  appear 
t o  be more easi ly   replaced  than  others ,  owing probably t o  minute 
or iginal   d i f ferences  in   composi t ion and  perhaps i n   t e x t u r e .  

The  known s c h e e l i t e   d e p o s i t s   i n   B r i t i s h  Columbia o f  t he  high- 

garnet  as the   p r inc ipa l   s i l i ca te   cons t i tuents .   Meta l l ic   minera ls ,  
temperature  replacement  type  occur in  skarn  containing  diopside  and 

as we l l  as chalcopyrite,  molybdenite and ra re ly   spha ler i te   and   o ther  
commonly present,   include  the common sulphides   pyri te   and  pyrrhot i te ,  

sulphides .  The typ ica l   rock  i s  patchy, and greenish  to  reddish- 
brown i n  colour owing to   the   var iab le   p ropor t ion  of t he  two chief  
const i tuent   minerals .  The percentage of su lph ides   i n  some instances,  
or i n  some par t s   o f   cer ta in   depos i t s ,  i s  high. When the  sulphides 
are  preponderant  they show a close  intergrowth wi-th diopside or with  
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some other  pyroxene,  and garnet  may be small i n  amount.  Although the 
minera l iz ing   so lu t ions   tha t  formed the  deposi ts  were not  derived from 
the  adjacent   grani te   yet   the   deposi ts   themselves   bear  a. c lo se   spa t i a l  
r e l a t ionsh ip   t o   t he ,   g ran i t e   con tac t  even  though  they may be some dis-  
tance from it: a favourable  situation  appe'ars t o  be i n  or adjacent t o  
a bay or  trough in   t he   con tac t .  Other deposits  simply  occur as a 
selvedge  bordering  granite,  and s t i l l  others   occur   in  ::karn bands  of 
wide d i s t r ibu t ion .  Although the  mat ter  i s  not  fully  understood  the 
genera l iza t ion  may be.made that the  location  of  the  higher  grade de- 
pos i t s  was governed  by a f ac to r  o r  f a c t o r s   t h a t  have in some  way 
localized  the  passage of mineral-bearing  solutions  through  the  re- I 

ceptive  limestone. 

a r e   t h e  Humboldt and  Stank Mines of the Nevada Massachusetts Company 
a t  Mill City,  Nevada, (V. Kerr,  1934)  and  several  others  near,Bishop 
i n  Inyo  County, Cal i fornia ,  ( V ,  Hess and  Larsen,  1921). 

The most important  deposits  of  this  type  in  the  United  States 

the  United  States  tungsten. 
I n  1939  such  deposits  were  responsible  for  the  largest   part  .of 

Discoveries 'made i n  1941  and  1942 ind ica t e   t ha t  hi.gh-temperature 
replacement  deposits are important i n   B r i t i s h  Columbia.. In   add i t ion  
t o  many minor occurrences  of  scheelite,  important amowlts of t h i s  
mineral   associated  with  l ime-sil icate  minerals  in  l imeatone--granite 
contact  zones  occur i n   t h e  West Kootenay d i s t r i c t .  The Emerald  mine 
south of  Nelson, a potentially  large  producer,   belongs t o  the  high- 
temperature  replacement  type  of  deposit. 

Veins:  Important amounts of  tungsten  minerals  also  occur  in 
many quartz   veins .  The tungsten-bearing  veins  include  several  struc- 
tural  and  mineralogical  types  that may be  grouped as are   o ther   quar tz  
ve ins ,   in to  three main classes  according t o  temperatures  prevailing 
a t  the time of  mineral  deposition. . F o r  convenience  of  description 
these  vein-types are referred t o  as low,  (epithermal), intermediate 
(mesothermal)  and  high  (hypothermal)  temperature  veins.. 

As a r e s u l t  of  having formed r e l a t i v e l y   c l o s e   t o  1,he surface 
and  under l i gh t   l oad  or pressure,   the   s t ructure  and tex ture  of low- 
tempera ture .ve ins   a re   o f ten   charac te r i s t ic  of t h e   c l a s s .  The vein- 
walls are of ten  i r regul .ar  and the  vein-matter  frozen  to  the wall- 
rock .   Spl i t t ing  i s  a f ea tu re  of some of  the  veins and as a r e s u l t ,  
th i s   type   t ends   to  be sho r t  and  of  variable  str ike  and  dip.  
Texturally,  extreme  brecciation, commonly ascr ibed  to   veins  formed 
under l i gh t   l oad ,  and a f i n e  rhythmic  banded f i l l i ng ,   cha rac t e r i ze  
most of these  veins .  

is usually  fine-grained  to  dense  and occurs as f i n e l y  banded material 
representing  repeated  stages of deposition.  Minerals formed a t  a 
low temperature that are common i n   t h i s  type  of  vein  but are not 
usually found in   o the r   t ypes  of deposi ts   include:   c innabar ,   s t ibni te ,  

The mineralogy of low-temperature  veins i s  d i s t inc t ive .   Quar t z  
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r ea lga r  and  chalcedony.  High-temperature  minerals  such as magnetite, 
tourmaline,  garnet and  pyroxene are absent .  

Low-temperature veins  occur most f requent ly   in   reg ions   o f  
Te r t i a ry  or  more r ecen t   vo lcan ic   ac t iv i ty ,   no t   necessa r i ly   i n   t he  
lavas   themselves ,   but   of ten ' in   the  adjacent   rocks.  

Tungsten  production  from  low-temperature  veins  ranked  second  'in 
1939 i n   t h e  United S t a t e s .  The most important  representative of t h i s  

d i s t r i c t ,   C a l i f o r n i a ,  (V, Hulin,   1925,  p.   77),   the  ferberite  veins 
type   i n   t he  United S ta t e s   a r e   t he   s chee l i t e   ve ins   o f . t he   A to l i a  

of  Boulder County Colorado, (I,  Lovering,  1933,  p. 669)  and the 
huebnerite  veins of the  Silverton-Gladstone  area  in  Colorado, ( idem, 
p.  668). The only  representat ive of t h i s   c l a s s   i n   B r i t i s h  Columbia 
i s  the  Tungsten Queen schee l i t e   depos i t   i n   t he  Bridge  River area 
( see   t h i s   r epor t   pp .  101-104). 

Intermediate  temperature  (mesothermal)  veins commonly occupy 
f i s s u r e s   t h a t   a r e   f a i r l y   r e g u l a r   i n   s t r i k e  and dip.   Faulting  along 
t h e   f i s s u r e s  has  usually  been common and as a result the  vein-walls 
are o f t en  marked by films of  gouge  and a re   u sua l ly   f r ee .  These veins  
do not  possess  the  extreme  brecciation  found i n  some of the low- 
temperature   veins . .   In   texture   they may o r m a y   n o t  be  banded, but  
they do not  usually  possess  the  fine,  rhythmic  banding  that  charac- 
terizes low-temperature  veins. Open spaces  existed a t  the  time  of 
formation  of some veins,  and vugs l ined   by   c rys ta l s  are common. 

The mineralogy i s  n o t   s t r i k i n g l y   c h a r a c t e r i s t i c .  Many of the 
minerals   are  common t o   b o t h  low-and high-temperature  veins. How- 
ever,  such  low-temperature  minerals as c innabar ,   s t ibn i te  and  chal- 
cedony,  and such  high  temperature  minerals as molybdenite, cas- 
s i t e r i t e  and  tourmaline,  are  absent. 

been  found i n  internediate-temperature ve ins   i n   quan t i t i e s   su f f i c i en t  
t o   j u s t i f y  mining for . tungsten  a lone;   usual ly   such  veins  are mined 

duct ion  of   scheel i te  from veins  of t h i s   t y p e  has  been  small. 
for   the i r   go ld-s i lver ,  or base-metal  content. As a r e s u l t ,   t h e  pro- 

In   on ly  a few places  has  tungsten,mainly  the  mineral   scheeli te,  

Tungsten-bearing  veins of  the  intermediate-temperature  type 

Butte, Montana, many of  which ca r ry  a small amount of huebnerite 
(idem p.  667-668) include  the  copper  and  the  gold-silver  veins of 

the  quartz-sphalerite-galena  veins of the  Pat terson Creek d i s t r i c t ,  

veins from  near Murray, Idaho. 
Idaho,  which  contain some huebnerite  and  the  scheeli te-bearing  gold 

The ch ief   representa t ives  of t h i s   ve in - type   i n   Br i t i sh  Columbia 
are  the  gold-quartz  veins of the  Cariboo d i s t r i c t   ( s e e   t h i s   r e p o r t  
pp.77-100),  which in   add i t ion   t o   ga l ena ,   spha le r i t e  and pyr i te ,   f re -  

Wells, is  considered  by  the writer,  t o  belong t o   ' t h i s   t y p e .  (See t h i s  
quent ly   conta in   schee l i te .  The Columbia Tungsten's  property  near 

r e p o r t  pp . 82-90 . ) 

- 14 - 



Fissuring,  though sometimes present,  i s  not  common, and a s  a r e s u l t  
the   ve in-mat te r i s   usua l ly   f rozen   to   the   wal l s .   S i , l i ceous   rep lace-  
ment of  wal3.-rock  is.common. Because.the  extent of t h i s  s i l i f i c a -  
t i on  outwards from the   o r ig ina l   ve in- f i ssure  i s  ap t   t o .va ry ,  any 
variations'  i n  width'of  veins due t o   l e n t i c u l a r i t y  of   the  or iginal  
f i s s u r e   a r e   f u r t h e r  emphasized by va r i a t ions   i n   w id th  of  the  wall- 
r o c k   s i l i c i f i c a t i o n .  

High-temperature  (hypothermal).  veins  are commonly l e n t i c u l a r .  ' 

, .. 

molybdeni te , .   cassi ter i te ,  pyroxene,  amphibole, garnet,   i lmenite,  
magnetite and tourmaline;  these  minerals  occur  only  rarely i n  the 
other  vein-types.  Examples of tungsten-bearing  veins  of  the  high- 
temperature  type  in  the  United  States (I, Lovering  1933,  p. 666) 
include  the  quartz-wolframite  deposits  in  the Deer. T r a i l ' d i s t r i c t ,  
Washington  and  quartz-wolframite  veins  near  Jardine, Montana. The 
bes t  examples i n   B r i t i s h  Columbia a r e . t h e  quartz-ferberite-scheelite 
veins on the Red,  Rose and Black Prince i n  the  Hazelton  area.  (See 
t h i s  r epor t  pp . '60-71. ) 

The mineral  assemblage i s  character ized by the  presence of 

In  general ,   production from the  high  temperature  types  of 
tungsten  veins  has  not  been  large  to  date. 

' '  FLUORESCENCE AND ITS APPLICATION TO THE 

ST-UDY OF SCHEELITE  DEPOSITS 

The detect ion  of   scheel i te  by i t s  .fluorescence i n  u l t ra -v io le t  
l i g h t  has of la te   received  considerable   deserving  a t tent ion.  

. .  

Defini t ion of f luorescence.  . Fluorescence~ i s   t he   ab i l i t y  of  a 
substance;e.  g., a mineral ,   to   absorb  invis ible   ul t ra-violet  wave- 

still somewhat uncer ta in   as   to ' the   exac t   cause .of   f luorescence .  How- 
lengths of l i g h t  and t o  emit  visible  wave-lengths.  Physicists  are. 

ever,  they seem to   agree   in   the   explana t ion   g iven   in  t h s  following 
sente'nces.  Minerals, i n  common with  other   substances  are   bel ieved 
t o   c o n s i s t  of  atoms, which .a re   un i t s . too   smal l   to  be v i s ib l e   a s  

t u re   a r e  deduced  by the  physicis ts  by reasoning from the  e lectro-  
such,  even  under high-.power microscopes;  their   existence and s t ruc-  

magnetic  behaviour of matter.  According t o   t h e  Bohr theory (I,  
Radley  and  Grant,  1933, p .  ' 5 ) ,  atoms are  believed t o  co:nsist of a 

atom i s  exposed t o  ultra-violet   . radiations  an  electron may  be  made 
central   nucleus  around  which  electrons  revolve  in 'orbits.  If an 

the   u l t r a -v io l e t   l i gh t ,  i s  absorbed  during  the  passage. I n  t h i s  
to   pass  from  an inne r   o rb i t   t o  an outer  one;  energy,  fwnished by 

disturbed  condition  the atom i s  unstable and in   o rde r   t o   r e -  
e s t ab l i sh   i t s e l f   t he   d i sp l aced   e l ec t rons   t end  t o  r e t u r n   t o ~ t h e i r  
inner   o rb i t s .   Dur ing . the i r   re turn ,   the   e lec t rons   emi t   the   energy  in 
the  form of radiations  absorbed i n  their   displacement o.utwards. 
These rad ia t ions  of wave-lengths of l i g h t  a,re v i s ib l e   t o   t he  human 
eye  and a re  known as  f luorescent  1. ight.  Those substances o r  minerals 



capable  of  emitting such l i g h t  when exposed to   u l t ra -v io le t   rad ia-  

v i o l e t  wave-lengths are general ly   considered  to  be those  lying be- 
t i ons ,   a r e  known as fluorescent  substances ,or minerals.  Ultra- 

tween 136  gngstrijms (1 gngstrom unit   equals 10-8 cm.) and 4000 
IlngstriSms, whereas v i s i b l e  wave-lengths of l i g h t   l i e  between 4000 
and 8000 fngstrijms  (Radley  and  Grant  1933  chart  facing  p. 2 ) .  

v i o l e t   l i g h t ,  o r  even a l l  v a r i e t i e s  of t h e  same mineral .  The reason 
Fluorescent minerals. Not a l l  minerals   f luoresce  in  u l t r a -  

f o r   t h i s  is not  known. Some th ink   t ha t  it i s ' d u e   t o  minute amounts 
of   impur i t ies   p resent   in   d i f fe ren t   minera l   var ie t ies ;   these  amounts 
a re   usua l ly  so  small that   they  can  only be  determined  spectro- 
graphica l ly .  

The natural   colour  of a mineral  cannot be cor re la ted   wi th   the  
colour  of i t s  fluorescence; some colour less   var ie t ies  of t h e  same 
mineral   f luoresce  with a b r i l l i a n t  hue,  whereas some coloured 

w i l l  o f t en  show d i f f e r e n t   i n t e n s i t i e s  and colours  of  f luorescence 
v a r i e t i e s  of t he  same mineral do not   f luoresce.  The same mineral 

main sources   o f   u l t ra -v io le t   l igh t ,  namely, the  argon  bulb,  iron 
depending on the  source  of   the  ul t ra-violet   l ight .  Of the   three 

a r c  and msrcury-vapour a rc ,  t h e  l a t t e r   a p p s a r s   t o  produce the  
s t ronges t   f l uo rescence   i n   t he   l a rges t  number of minerals.  The 
improved r e s u l t s  from th is   type  of lamp appear t o  be due t o  a grea te r  
i n t e n s i t y  of  t he   sho r t e r   u l t r a -v io l e t  wave-lengths  emitted,  and a 
co r re l a t ion  between these  shorter  wave-lengths  and  an  increased ex- 
c i ta t ion   o f   f luorescence   in   minera ls .  

Approximately 125 different   minerals  have  been shown t o  
f luoresce under a s t rong  source  of   the  shorter   ul t ra-violet  wave- 
lengths .  A l i s t  of those  minerals  which  fluoresce most e a s i l y  under 
almost  any  source  of  ultra-violet   l ight i s  given i n  Table 11. 

The colour  of  the  f luorescence  of  scheeli te  varies somewhat 
with  the type of lamp used. I w l i g h t  from an   i ron   spark  most 
s chee l i t e  i s  repor ted   to   f luoresce  a blue o r  l igh t   b lu ish   co lour  
whereas  under a mercury-vapour lamp most of t h e   B r i t i s h  Columbia 

Some s c h e e l i t e s   t h a t  contain a small amount of molybdenum f luoresce 
schee l i t e  examined by the   wr i te r   f luoresces  a br i l l i an t   oys te r -whi te .  

a pale  yellow. Greenwood (I, 1943,  pp. 56-64) has  recent ly  shown 
tha t   the   range   in   f luorescent   co lour   o f   d i f fe ren t   schee l i tes  from 
pale  blue  to  yellow is proport ional ,   wi thin limits, t o   t h e  amount 
of molybdenum and manganese contained as i m p u r i t i e s   i n   t h e , s c h e e l i t e .  

i n   u l t r a - v i o l e t   l i g h t   w i t h  two other   minerals ,   powell i te  and scapo l i t e ,  
common t o  such  zones. O f  these  minerals,   powelli te i s  by far the 
more common. I ts  canary-yellow  fluorescence may be  confused w i t h   t h a t  
o f . s chee l i t e .   Powe l l i t e  i s  a calcium  molybdate  and a chemical t e s t  
(see  p .  3 of th i s   repor t )   should  be made f o r  molybdenum i f  powell i te  
i s  suspected. The l e s s  common mineral ,   scapolite  f luoresces a s t rong 
orange  colour  and fo r   t h i s   r ea son ,  it i s  l e s s   l i k e l y   t o  be  confused 

Scheelite  in  high-temperature  replacement  zones may be  confused 
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with   schee l i te .   I f   there  i s  any  doubt  as t o   t he   i den t i . t y ' o f  a 
f luorescent   minera l   in   u l t ra -v io le t   l igh t ,  it should he  checked 
chemically or  microscopically. 

I n  discussing  f luorescent  minerals  easily  mistaken  for  scheeli te,  
a t tent ion  should be called  to  the  probable  presence of hydrozincite,  
a basic  zinc  carbonate  that  forms a s   an   a l t e r a t ion  prod.uct of 
sphalerite.   Hydrozincite i s  a white ,   crust i form  mineral   that  

w i th   s chee l i t e .  However, i ts close  associat ion w i t h  spha le r i t e ,  
f luoresces  a b r i l l i a n t   w h i t e ,  and f o r  t h i s  reason may be  confused 

of ten  as a coating of t ha t   mine ra l   i n   su r f ace  showings, may suggest 
i t s  identity.   Hydrozincite i s  a l so  commonly found undel?ground as a 
gelat inous  s l ime  issuing from sphalerite-bearing  veins.  This  slime 
f luoresces  a b r i l l i a n t   w h i t e .  If spha le r i t e  i s  p re sen t   i n  a ve in   tha t  

patches  of  f luorescent material. 
is being examined care should  therefore  be  taken  in  identifying  small  

TABLE IT. Principal  f luorescent  minerals .and t h e i r  
colour i n  f l uo rescen t   l i gh t .  

Mineral 

~ ~~~ ~ ~- 

of  Fluorescence 
Colour 

Agate - occasionally  f luorescent  variable,   greenish 

Amber 

Amethyst 

Apatite 

Aragonite 

Beryl 

Calc i te  (Not all c a l c i t e s  
f luoresce)  

Cerussi te  

Chalcedony (occasionally 
f luorescent)  

Fluori te   (occasional ly  
f luorescent )  

Hydrozincite  (Basic  zinc 
carbonate) 

Jasper 

Opal (does  not  invariably 
f luoresce)  

Pe t ro leum  (o i l s ,   e tc . )  

blue 
var iab le ,  yellow-gl-een, l i g h t  

deep blue 

green,  grey,  blue 

variabl~e,  green, cream 

green 

var iable ,   chief ly   red  or   white ,  
also  yellow,  orange,  green and 
gradat ional  
green 

green 

variable,   green, b1.ue-green, 
grey 
blue 

green 

bright  green 

strong  blue,   yellowor  green 
(Cont  Id) 
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TABLE I1 (Cont'd) 
. .. 

Mineral of  Fluorescence 
Colour 

Powelli te 

Rhodochrosite 

Rose Quartz   (occasional ly  
f luorssces)  

Scapol i te  

Schee l i te   ( invar iab ly  
f luoresces)  

Smithsonite  (zinc  carbonate). 

Sphaler i te   (occasional ly  
f luorzsces)  

Willemite 

Wulfenite 

Zinc i te  

creamy white   to  orange 

brownish, g rey  

pale  purple 

y e 1 l . o ~  

var iab le  and gradat ional  between 
bl-ue-white, white,   blue  (rare) 

yellow--yellowish  hues a r e  due 
creamy white,  yellow,  orange- 

t o  molybdenum content 

green 

orange,  green, brown 

bright   green,   reddish brown, 
pink 

green 

br ight   green 

amounts of impurit ies  and i s  not  a charac te r i s t ic   o f   the   minera l  
i t s e l f .  

The var iable   f luorescence of some minerals i s  due t o  minor 

t ions  are   obtained from three  main sources,  namely,  argon-glow  lamps, 
Sources of u l t r a -v io l e t   l i ch t .   I n   p rac t i ce ,   u l t r a -v io l e t   r ad ia -  

"strong-arc"  and  mercury  vapour  lamps. 

Argon-glow lamps are small ,   gas-fi l led  bulbs similar i n  shape  and 
s ize  to   old-fashioned  e lectr ic   l ight   bulbs  of low wattage.  These 
bu1.b~ have an  e lectrode a t  each  end f i l l ed   wi th   a rgon   gas .  The u l t r a -  
v i o l e t   l i g h t  i s  emitted as a re la t ive ly   s teady   v io le t -co loured  glow 

between the  two e lec t rodes .  
t h a t   r e s u l t s  from the  discharge  of  electrons  through  the  argon  gas 

on a l t e rna t ing   cu r ren t   t hey  may be  connected to   the   o rd inary   l igh t ing  
circui t   wi thout   the  use of a transformer. The bulbs are approximately 
EO cents  each  and as only  about  ten are necessary  for  a su i t ab le  
e f f e c t  on a few minerals,   they  are a relatively  inexpensive  source of 

these lamps are of  a fa i r ly  long wave-length,  reported  to be between 
u l t r a - v i o l e t   l i g h t .  Inasmuch as the  ultra-violet  emanations from 

Argon-glow bulbs may be  used on a l t e r n a t i n g  o r  d i r e c t   c u r r e n t ;  
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3,300  and  3,700 E(ngstrom un i t s ,   no t   a l l   m ine ra l s  w i l l  f l uo resce   i n  

bulbs   are ,   therefore ,   not   sui table   for  the detect ion  of   scheel i te .  
the i r  l i g h t ,  and schee l i t e  i s  one  of those  minerals.. AI-gon-glow 

scribed  by  Vanderberg (I, 1935, p .   2 ) .  He summarizes the  const i tuent  
The construct ion of  the  strong-arc  type  of. lamp ha:; been de- 

par ts   as   fol lows:  

1. Transformer t o  s t e p  110 vo l t s  A .  C .  up t o  4500 vo l t s  

2. A mica condenser  that  has a capaci ty  of 0.004microfaradat 
3,500 v o l t s .  

3. A spark  gap  with  adjustable and replaceable   i ron  e lectrodes.  

According t o  Vandkrberg, t h i s  lamp may be purchased f o r  $35 .OO. 

The wave-length of t he   u l t r a -v io l e t   l i gh t   emi t t ed  by a high- 
tension  spark b  tween i ron  e lectrodes i s  reported t o  l i e   w i t h i n   t h e  
range of 4270 ngstrom unlts. Because  of the  possession of the 
shor te r  wave-l.engths,  below 3000 %ngstrom uni ts ,   such  l ight  w i l l  
f luoresce many  more minerals  than  the argon-glow  lamps, p a r t i c u l a r l y  
schee l i t e .  Most s chee l i t e  is repor ted   to   f luoresce  t o  a l igh t   b lue  
i n  l i g h t  from such a source. 

f .. . 

with  l ight-weight   bat ter ies ,  it i s  not   par t icul .ar ly  use.fu1 i n  
general  field-work where p o r t a b i l i t y  i s  a first requirement. 

Inasmuch a s  t h i s  type of lamp i s  not   easi ly   adaptable  for use 

Mercury-vapour  lamps are   constructed s o  t h a t   a n   e l e c t r i c a l   d i s -  
charge i s  sent  through  mercury-vapour  between  metallic lnercury elec- 

purposes and pa r t i cu la r ly   fo r   t he   de t ec t ion  of s chee l i t e .  This 
t rodes.  This  type  of lamp is  perhaps  most su i tab le   for   genera l  

minera l   f luoresces   b r i l l i an t ly   in   such  l i g h t ,  usually a br ight  
oyster-whits and bluish-white and  sometimes a light orange. 

Three main types of mercury-vapour  lamps, a t  prese:nt i n  use, 
have come t o   t h e   w r i t e r ' s   a t t e n t i o n ,  namely: 

1. A mercury-yapour  tube  manufactured under the  trade :name "Nico" 
and  sold  through Ward's Natural  Science  Establishment,  Rochester, 
N. Y .  , ,  

2. A high-intensi ty  mercury-vapour a rc   enc losed   in  a bulb,   a lso  sold 
' .  , ,  , 

through  Ward's  Ltd. 
: I  

3 .  A fused  quar!tz  type  that i s  manufactured by severa l  companies i n  
Cal i forn ia ,  , ,  , 

1938, as  follows: 
The Nico lamp i s  described by Ward's i n  t h e i r  Catalogue No. 39, 
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"This lamp,  which i s  a modification of the Cooper-Hewitt 
lamp, has  been  completely  re-designed;  the  mercury vapour 

and c o b a l t   s a l t s  have been  added,  gives  greatly  improved 
tube, made of   l ead   g lass   to  which  small   quantit ies  of  nickel 

e f f e c t s .  The tube i s  provided  with  universal  screw  base 
t e rmina l s   and ' i s  mow-ted t o  an ,Alzac  aluminum r e f l e c t o r  which 

r e f l e c t o r  and tube may be  mounte&"in  anY'poSition  from 7 O  
permits  the m a x i m u m  r e f l e c t i o n  of u l t r a - v i o l e t   l i g h t .  The 

above  horj.zonta1 t o  within 100 of the  ve r t i ca l   p l ane .  

separate  from the   re f lec tor   permi t t ing  it t o  be placed a t  
"The aux i l i a ry  unit, containing  the  transformer,  i s  

some dis tance from it. A 6 or a  9 foot  extension  cable i s  
provided which permits   the  ref lector  and a u x i l i a r y   t o  be 

hooks,  bottom cover and tilting brackets.  This new equip- 
separated by t h i s  d i s tance .  The l a t t e r  i s  provided  with 

ment is s o  f l e x i b l e  i n  design  as  t o  meet prac t ica l ly   every  
type of i n s t a l l a t i o n .  The lamps a r e   a t t r a c t i v e l y   f i n i s h e d  
i n  mahogany surah. The transmission of the  new K c 0  lamp 
i s  between 3030  and 4520 A .  U., a much greater   range of  
wave-lengths  than  that  emitted by the  old  s tyle   ianp."  

The quoted  prices,  as  of  1938 and f . 0 .b .   f ac to ry  a t  Hoboken, 
range from $50. t o  $55.,  depending on the  length of  tube  desired 
and power ava i lab le .  The tubes  range in   l eng th  from 22 t o  50 
inches. 

hu t   no t   par t icu lar ly   por tab le  and therefore   not  s o  adaptab le   to  
genera l   f ie ld   use .  

This  type of lamp is  very  sui table  f o r  permanent i n s t a l l a t i o n  

A portable  bulb-lamp operating from a 110-115 v o l t   a i t e r n a t -  
i ng   cu r ren t   c i r cu i t  i s  also  sold  through Ward's a t  a catalogue 
l i s t - p r i c e  of $32.50. This  un i t  has  the  advantage of p o r t a b i l i t y  
and i s  less  expensive  than t h e  Nico u n i t .  

as  follows : - 
In   the i r   ca ta logue  No. 38,  1938,  Ward's  describe t h i s  u n i t  

enclosed  in  a bulb.  This lamp operates from  a reac t ive  
transformer  producing 440 v o l t s   f o r   s t a r t i n g  and 250 v o i t s  
a t ' t h e   a r c   t e r m i n a l s   a t  a normal a rc   cur ren t  of 0 . 4  amperes. 

"The l igh t   source  i s  a high-intensity Mercury  vapour a r c  

a c t s   a s  a base.  From the  base  projects  an 18-inch  gooseneck 
which  supports  the lamp. The lamp bulb i s  covered  with a 
cy l indr ica l   hea t - res i s t ing   f i l . t e r .  A chromium r e f l e c t o r  
shields  the  eyes  from  the  intense  radia.tions and a l s o  

burned  about 5  mimutes before  the maximum b r i l l i a n c e  is ob- 
c o n c e n t r a t e s   t h e   d t r a - v i o l e t   l i g h t .  The lamp milst be 

ta ined .  When it i s  once turned  off it w i l l  not  operate 

"The transformer w i t h  switch i s  i n  a s t e e l  box t h a t   a l s o  
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minutes. The bulb must be operated i n  the  horizontal  
again until it has  cooled. This  usually  takes  about 5 

pos i t ion .  Its l i f e  i s  about 500 hours." 

Mercury-vapour  lamps of the  -fused-quartz  type  are  the most 
sui table   source of ul t ra-viol .e t   l ight   for   the  examinat ion of the  
f luorescent   tungsten  mineral ,   scheel i te .  This type of :lamp trans- 
mits an  abundance  of the  shorter  wave-lengths of u l t  a v i o l e t   l i g h t ,  
especia1l.y  those  in  the  wave-length  region of 2536 ngstrdm units, 
the wave-1-ength of  one o f   t he   p r inc ipa l   spec t r a l   l i nes  of mercury. 
Because of  'the abundance  of shorter  wave-lengths in   t he   emi t t ed  
l i g h t ,  t h i s  lamp exci tes   f luorescence  in  many minerals  otherwise 
unaffected,  and, i n   p a r t i c u l a r   e x c i t e s  a v e r y   b r i l l i a n t   f l u o r e s -  
cence i n   s c h e e l i t e .  

g - '  . 

Several  kinds of the  fused-quartz  type of lamp a r e  made. 
Portable lamps su i t ab le   fo r  use in   t he   f i e ld   r ange  i n  weight from 
3 3/4 t o  25 pounds  and i n   p r i c e  from about $35.00 to   about  $100.00 
del ivered i n  B r i t i s h  Columbia.  These  lamps may  be operated from 
ord inary   d ry   ce l l s  and  a transformer or  used on any   l igh t ing   c i r -  
cu i t   in   conjunct ion  w i t h  a sui table   t ransformer.  

Use of u l t r a -v io l e t  l i g h t  ' in   detect ion of scheelitt;. 

and mine operators i n  t he .de t ec t ion  of s chee l i t e .  Inasmuch a s  
schee l i t e  i s  ear thy  i n  l u s t r e  and varies  considerably in shades 
of white,  buff and orange, it i s  not  always  distinguishnble i n  
ordinary o r  whi te   l igh t  from gangue minerals  such  as:quartz,  
carbonates and some l ime-s i l ica tes .  I n  a strong  source  of  the 
shorter   wave-lengths   of   ul t ra   violet  l i g h t ,  however, a l l   s c h e e l i t e .  
fluoresces,  whereas q u a r t z  never  does  and  the carbonate23 only 
r a r e l y  and then usual1.y t o  a strong  pink  f luorescent co:tour e a s i l y  
dis t inguishable  from the  usual  oyster-white of  s chee l i t e .  Because 

pin-point  dimensions.  are  readily  recognizable on exposed  surfaces 
of the b r i l l i a n t  fluorescence of s chee l i t e  smll areas down t o  

of  mineralized  material .  

U l t r a -v io l e t   l i gh t  has recent ly  been  widely  used  by  geologists 

I n  q u a r t z  veins or  v e i n l e t s   i n  which the   s chee l i t e  i s  whi te   in  
colour and occurs i n  small   grains,  it i s .u sua l ly   r ead i ly   de t ec t ed  
only  by i t s  f luorescence   in   u l t ra -v io le t  l i g h t .  

Scheel i te   ' that   occurs   int imately mixed w i t h  sulphides,  par- 
t i c u l a r l y  i n  a v e i n   i n  which the  proportion of sulphide:$ t o  gangue 
is large,  i s  most easi ly   seen by the  use  of u l t r a -v io l e t   l i gh t .  
The va r i e ty  and  shades  of  colours  possessed by the  many d i f f e r e n t  
minerals  found i n   c a l c i c - s i l i c a t e  zones makes the   f i e ld   de t ec t ion  of 
small amounts of s c h e e l i t e   d i f f i c u l t   i n   o r d i n a r y   l i g h t ,   b u t   r e l a t i v e l y  
simple i f  made i n   u l t r a - v i o l e t   l i g h t .  

The de tec t ion  of schee l i te  i n  any new occurrence  should  always 
be checked  chemically or microscopically. It may be  noted  that 



powell i te ,  a mineral commonly occurr ing   wi th   schee l i te   in   ca lc ic -  
s i l i c a t e  zones,   f luoresces  strongly and care  must be observed  that 
th i s   minera l   in   par t icu lar  i s  not  mistaken  for  sche.elite. 

I n  t h e  use of an u l t r a -v io l e t  lamp the .bes t   r e su l t s   a r e   ob ta ined  

ing the  daytime  an ordinary room which has been  darkened will be fo.und 
i n  t o t a l  dark.ness, e s p e c i a l l y   i n  underground  workings. However, dur- 

s u i t a b l e .  

In  the  examination of surface  workings and outcrops  for   scheel i te ,  

kiter found t h a t  a .study of the  actual   outcrops o r  workings w i t h  the  
apa r t  from  deposits. where schee l i t e  i s  readily  recognizable,   the 

lamp i n  t h e   f i e l d  i s  much  more su i t ab le  t h a n  the method of t a k i n g  
specimens back t o  camp f o r   s t u d y   a t   n i g h t  o r  i n  a darkened room. . . 

Ekamining surface  workings a t  n i g h t  may be inconvenient,  but  the  re- 

a  lamp, t h e   d i s t r i b u t i o n  o f  t he   s chee l i t e   e i t he r   w i th in  a vein  or  i n ,  
sults are  usually  worth it. By observation of the  ac,tual  outcrop  with 

an  irregular  replacement  area may be s tudied and any  trends o r  
directions  of improved mineralization  noted. . I n  addi t ion,   the  use- 

nature  of  the  material  may be .s tudied ,  and thus  blind sampling 
fulness   of  sampling may be determined, and i f  found  necessary  the 

avoided. 

An u l t r a -v io l e t  lamp may of ten be used j.n making a preliminary 
estimate of t he  amount of s chee l i t e  in  the  exposures  of,  a ve in .  This 

a rea  of vein-matter. The amount of s chee l i t e  can only be s a t i s -  
includes  determining  the  total   area .of exposed  scheeli te i n  a  measured 

factor i ly   determined when exposures  are numerous, large,  and r e l a -  
t i v e l y   f r e e  from small patches  of.  dirt,, moss, or l ichen: I t  i s ~ o f t e n  
possible   to  sweep away such  material  w i t h  a broom or a wire brush ... 

The areas  of schee l i te   a re   bes t  measured  by means of  a com- 
parison  card.  This is a ca rd   i n  which  square  holes  are  cut or 
punched; The holes   range . in   s ize  from 3 square  inches  to 0.01 
square  inch. This  card is h e l d   i n   f r o n t  of  the  eye,  the areas of 

compared w i t h  t h a t  of the  measured holes .  I f   t he   a r eas  of schee l i t e  
s c h e e l i t e   i n  the  vein viewed through  the square  holes  and t h e i r s i z e  

a re   l a rger  than 1 square  inch,  the total outcrop  area must be a l so  
la rge  t o  maintain a s u f f i c i e n t   d i s p a r i t y  between s i z e  of ind iv idua l  
s chee l i t e   g ra in  and t o t a l   a r e a  of  exposed  vein-matter f o r  a good 

the  area  of a l a rge  number of f ine   g ra ins  or specks of s chee l i t e  by 
estimate of schee l i te   conten t .  It is  d i f f i c u l t   t o   e s t i m a t e   a c c u r a t e l y  

visual  examination. However, fine-grained  schee1ite.i.s  usually  evenly 

fac tory .  
. dist r ibuted  within  the  vein  and,ordinary sampling methods a r e   s a t i s -  

of tungstic  oxide (W03) in per  cent i s  approximately  given by the 
following  proportions: 

From the   a rea  of s chee l i t e  and t h e   t o t a l   a r e a  lamped the  amount 

Area  of s c h e e l i t e   i n  square  inches_ x , .2 
Total   area lamped i n  square   fee t  
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given by J o l l i f f e  and Folinsbee (I ,  1942,  pp.  91-98). They have 
used  the  method.in  the  Northwest  Territories and s t a t e   t h a t  "two 
men can lamp and  grade a vein two f e e t w i d e  and 400 f e e t  long i n  
one day."  (Idem. p.  94.) 

The d e t a i l s  of t h i s  method of  es t imat ing  scheel i te  have been 

and m i l l i n g  operat ions  to  make rough estimates of the amount of 

j.n a mill c i r cu i t .   Af t e r  a c e r t a i n  amount of   correlat ion i s  
s c h e e l i t e   p r e s e n t   e i t h e r   i n  a  working face o r  a t  various  places 

made between the  appearance  of  an  ore-face and assays from the  
same face,  it i s  possible t o  tell.  whether o r  not  the  grade of 
mineral izat ion as seen i n  u l t r a -v io l e t  l i g h t  const i tutes   ore .  The 
use of u l t r a -v io l e t  lamps i n   r o u t i n e  work of th i s  kind minimizes 
the  amount  of rather.expensive  tungsten  assaying  necessary. I n  
mil l ing  operat ions,   u l t ra-violet  lamps a re  most commonly used i n  

machines a s   j i g s ,   t a b l e s  and  magnetic separa tors   in   o rder   to   t es t  
estimating  the  percentage of s chee l i t e   i n   p roduc t s  from such 

the   e f f i c i ency  of the machine and to  note  any changes i n   t h e  con- 
t e n t s  of the mill feed. The speed and cheapness  with which these 

methods, permits  repeated  checking  and,  therefore,  an  increase i n  
observations  can  be made as   against   usual   long and  cost1.y assaying 

t o t a l   e f f i c i e n c y .  

Ultra-violet  lamps a re  used quant i ta t ive ly  i n  ac tua l  mining 

All Pla t e s   a t   t he   end  of the  Bul le t in ,  w i th  the  exception of 
P la te  I V ,  were taken  under f l u o r e s c e n t   l i g h t .  

MILLING . $$ 

Gravity methods  were used exc lus ive ly   for  m i l l i n g  tungsten 
ore   in   the  past .   Within  recent   years ,  however, f l o t a t i o n  has been 
employed more and  more, until today  the  greater  proportion of con- 
centrates  produced have been so t r ea t ed .  Another  innovatio.n i n  
l a t e   y e a r s  has  been  the  deveiopment of a  commercial  chemical  pro- 
cess f o r  purifying low  grade  concentrates. The use of  f l o t a t i o n ,  
e i ther   a lone or w i t h  g rav i ty ,  i n  conjunction w i t h  chemical  treat- 
ment  makes possible  a material   increase  in  the  recovery  of tung- 
s tenfrommost   ores .  

respond  wel l   to   g rav i ty   separa t ion ,   bu t   the i r   b r i t t l eness   g ives   r i se  

every  attempt  to minimize t h i s  by  stage-grinding with removal of 
to   the  formation of excessive  slimes  during comminution. Despite 

t o  80 per  cent,  and  are commonly lower.   Losses  are 'chiefly  confined 
tungsten  minerals  as soon a s  unlocked, recoveries seldom exceed 75 

to   the  s l ime  f ract ion  of   ta i l ings i n  which  tungsten  minerals,  are  too 
fine-grained t o  be recovered by avail .able  gravity methods i . e .  j i g s  
and  shaking  tables. 

Tungsten  minerals have  a s u f f i c i e n t l y  high s p e c i f i c   g r a v i t y   t o  

Discussion of  m i l l i n g  by J .  M.  Cummings,, Br i t i sh  Columbia Depart- 
ment of Mines. 
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meet  market  requirements  without  further  treatment. Most ores  con- 
t a i n   s u f f i c i e n t   o t h e r  heavy  minerals,  such  as  sulphides and garne t ,  
so  that  some' form of auxiliary  trea.tment i s  necessary. 

Few g rav i ty  mills produce  concentrates which are  pure  enough'to 

from gravi ty   feed ,   in   o thers  from gravi ty   concentrate .  The l a t t e r ,  
F lo ta t ion  i s  commonly used t o  remove sulphides:  i n  some cases 

i f  coarse-grained, i s  re-ground to   reduce   su lphides   to  a s i z e  
amenable t o  f l o t a t i o n .  I n  the   pas t   py r i t e  was removed magnetically . 
af te r   be ing   subjec ted   to  a magnetizing  roast .   This  practice i s  s t i l l  
followed i n  a few mills. 

High intensi ty   magnet ic   separators   are  used a t  some p l a n t s   t o  

grade  products  by  similar  machines. 
e l iminate   garnet  and epidote from scheel i te   concentrated from  low . 

Owing to   s t r i ngen t   r equ i r emen t s   i n   r e spec t   t o  phosphorous,  even 
small amounts of  apati te  are  undesirable.   Leaching  of  concentrates 
w i th   d i lu t e  hydroch1.oric ac id  i s  economically  possible  unless  the 
phosphorous  content i s  excessively  high. 

Schee l i te ,  and t o  a lesser  degree  wolframite and other  tungsten 
minera ls ,   f loa t   read i ly  w i t h  such   f a t ty   ac ids  and  soaps as   o le ic   ac id ,  
'lOrso,'l e tc .   Unfortunately  these  reagents   are   not   par t icular ly   selec-  
t i v e  and f l o a t  such  minerals   as   calci te ,   apat i te ,   e tc . ,   a lmost   as   wel l .  
The separat ion o f  s chee l i t e  from s i l i c a t e s  i s  f a i r ly   sha rp ,  however, 
and wi th   cer ta in   o res  i t  may be possible  t o  produce  marketable con- 
cen t r a t e s   d i r ec t ly  by f l o t a t i o n .  

the  typical  flow-sheet  used  being  as  follows:  ball mills in   c losed  
c i r c u i t  w i t h  c lass i f ie rs ,   fo l lowed  by   f lo ta t ion   for   e l imina t ion  of 
sulphides ,   then  f lotat ion  for   concentrat ion of  s chee l i t e .  

Several  mills a re   t r ea t ing   s chee l i t e   o re s  by s t ra ight   f lo ta t ion . ,  

A t  a number of grav i ty  mills f l o t a t i o n  is used a s  a scavenger 
t o  recover  sl imed  scheeli te from t a i l i n g s .  This p r a c t i c e   r e s u l t s  
i n  a considerable  increase  in  overall   recovery  over that possible  
by  gravity  alone.  

low grade owing t o  the  presence of c a l c i t e  and o the r   f l oa t ab le  
minera ls   in   the   o res   t rea ted .   Severa l  methods for   puri fying them 
are  used: 

A l l  f lotation  concentrates  produced at  p re sen t   a r e   r e l a t ive ly  

1. Chemical  treatment by the  process  developed 
by U .  S.  Vanadium Corporation. 

2 .  Tabling of  f l-otation  concentrate.  

3 .  Acid-leaching. 
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are  operated by the U. S. Vanadium Corporation a t  Bishop, Cal i fornia ,  
and a t  S a l t  Lake City, Utah; Iwbrief   the   process  is as  follows: 
Finely ground concentrates  are  digested  with sodium carbonate solu- 
t ion  a t   h igh  temperature  and pressure,   thus   convert ing  scheel i te   to  
soluble sodium tungs ta te .  .The so lu t ion  i s  f i l t e r e d ,   t h e n   t r e a t e d  
t o  remove  molybdenum and certain  .other  impurit ies.   Tungsten i s  then 
p rec ip i t a t ed  i n  the  form of calcium  tungstate by the  addition of lime, 
or ca lc ium  sa l t s .  The synthet ic   scheel i te   thus  obtained i s  very  pure. 

1. Chemical plants   . for   puri fying low grade  tungsten  concentrates 

junction w i t h  f lotat ion,   ores   containing  f ine-grained  scheel i te  
and undesirable  impurities  such  as  phosphorous, molybdenum, e tc . ,  
which could  not be easi ly   e l iminated  by  other  methods. 

This processwas  developed  in  the f i rs t  place to t r e a t ,  i n  con- 

2 .  Flotat ion  concentrates   are  commonly passed  over  slime- 
t a b l e s   t o  produce  high-grade  marketable  concentrates,  and low-grade 
t a i l i n g s .  The l a t t e r  may be treated  chemically  as above.  Tabling 
of t h i s  mater ia l  i s  r e l a t i v e l y   i n e f f i c i e n t  and  recoveries   rarely ex- 
ceed 60 per  cent.  

ingredients  i s  employed i n  one or two , ins t ances   t o   r a i se   t he   g rade  
3 .  Acid-leaching  for removal  of  carbonates and other  soluble 

of  concentrates t o  market spec i f i ca t ions .  

The a p p l i c a b i l i t y  of  t h i s  process depends  upon the  nature  of 
impur i t ies   in   the   concent ra tes ,   as   wel l   as  upon the  amount of acid 
required  for  their   removal.  

mil l ing of tungsten ores   in   Sec t ion  I1 of the  bibliogrsphy. '..' 
References may be  consulted  for more complete data on the  

The following is  a l i s t , .quoted   verba t im from the Northern 
Miner (November 19, 1942, p .  5)  of  Canadian p l a n t s   i n  which,  accord- 
ing t o  Eardley-Wilmot, tungsten ores are being or w i l l  'be t r ea t ed  i n  
the  near  . future:  

Department o f  Mines and  Resources, Ottawa 

Nova Scotia  Technical  College,  Halifax 

Indian  Path  Tungsten Mines,  Lunenburg, N .  S .  

Provincial  Mines School, Val d'Or, Que. 

Sullivan  Consolidated Mines, Cadillac,  Que. 

Central   Cadillac,   Cadillac,   Que. 

Hollinger  Consolidated Gold Mines, Timmins, Ont. 

L i t t l e  Long Lac  Gold Mines, Geraldton,  Ont. 
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Pickle Crow Gold Mines, Pickle Crow, Ont. 

McKenzie  Red  Lake Gold Mines, Red Lake, Ont .  

In te rna t iona l  TungstenNLnes, Ltd. ,   Outpost  Island, 
Northwest T e r r i t o r i e s .  

Ruth  Nines  of the  Consolidated Mining and  Smelting 
Co., Yellowknife  area, N .  W. T. 

Goodrock Gold Mines, Yellowknife area, N .  W. T .  

Consolation Lake Mine, Yellowknife  area, N .  W .  T .  

War Metals  Research Board, University of B.  C . ,  
Vancouver, B.  C.* 

Red Rose Mine, Hazelton, B .  C .  

Bralorne Gold  Mines Ltd.,  Bralorne, B.  C .  

Consolidated Mining and Smelting  Co.,  Trail,  B.  C .  

Selkirk Tungsten and Tin Mines, Ltd. (Regal. S i l v e r ) ,  
Albert  Canyon,B. C .  

Emerald Mine, Salmo, B .  C . 

Department o f  Mines, Victor ia ,  B .  C.” 

ECONOMICS OF TUNGSTEN. 

Scheel i te  i s  customarily  marketed  as a concentrate o r  high-grade 
cobbed ore   that   contains  60 per  cent o r  more tungstic  oxide (WO3). 
Payment i s  made on the   bas i s  of so much per   short- ton  uni t  or 20 l b s .  
i n  the  United S ta t e s  and  Canada,  and per  long-ton  unit o f  22.4  lbs .  
i n  London. 

tungstic  oxide (WO3) var i e s .  Ores from d i f f e r e n t   d i s t r i c t s   a r e  
Pr ices .  The price  paid for tungsten on a bas i s  of content of 

quoted a t  d i f f e ren t   p r i ces ,   t he  premiums o r  discounts  varying  with 

of  impurities  vary  with  the  requirements  of  the  individual  buyer 
the  buyers.  Furthermore,  the  grade of concentrates and l imitat ions 

and a t  times  with  the  market. I n  periods of  g rea t  demand for  
tungsten  lower  grade  ores  can be so ld ,   bu t   a t  a discount .  

The price  graph  in  (Fig.  I.), shows the  year ly   average  pr ice  of 

x- 

do t e s t  work only. 
The  War Metals  Research Board and  Department of Mines, Victor ia ,  
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tu rgs ten   for   the   per iod  1898  toi  1938, inc lus ive ,  and the  monthly 
pr ice  as of t h e   f i r s t  few  days  of each month for   the   per iod  Decem- 
ber  1938 t o  December 1940, inc lus ive .  The pr ices   are   given  as  

of  tungsten  production i n  the  TJnited S ta t e s  i s  more near ly   s imi la r  
f .0 .b .  New York ra ther   than  f .0 .b .  London, because  the economics 

the  tungsten  supplied t o  the  London market  previous  to  the  present 
t o  t h a t  of Canada than of Burma o r  China, the  source  of most  of 

war. 

the  New York pr ice  less  the  United S ta tes   impor t   t a r i f f  of $7.931 
per  short-ton  unit  of  tungstic  oxide (WO3) i n  ore and concentrates .  
The quoted  grice ( E .  and M .  J .  Metal  and  Mineral  Markets, New York, 
Nov. 28,  1940)  for  tungsten  ore,   f .0.b.  New York  was $24.00 nominal 
per  short-ton u n i t  of tungstic  oxide (WO3) for  domestic  (United 
S ta t e s )   s chee l i t e   o re s  of good known ana lys is   in   car load  l o t s .  The 
p r i c e s   a t  that time on Chinese  and  Bolivian ores ,  duty  paid,   f .0.b.  
New York ore were $24.50  and  $23.50 t o  $24.50, respec t ive ly .  

I n  1940 the   p r ice  i n  Canadian  markets  for  tungsten  approximated 

A t  the  present  time,  February, 1943, the  Metals  Controller, 

tungstic  oxide (W03). The spec i f ica t ion   for   acceptab le   o res   a re  
Ottawa, Canada, i s  paying  $26.50  per  short  ton  unit  of  contained 

discussed on pp. 2 9 t o 3 5 o f  t h i s  r epor t .  ' 

Mineable  Grades. The f i g u r e s   f o r  mineable  grades of tungsten 

they depend on whether, (1) the ore i s  mined s e l e c t i v e l y  and the  
ores depe'nd on severa l   fac tors .  I n  a prospect or small   operation 

as high-grade  raw  ore, o r  ( 2 )  whether  the  vein-matter i s  mined 
tungsten  mineral cobbed  from the gangue  and wall-rock  and  shipped 

across a width of say  3 f e e t  o r  more and,  the  tungsten  minerals  plus 

ping  grade. 
gangue and  rock mined and  milled  to a tungsten  concentrate of ship- 

Because tungsten i s  a relatively  high-priced  metal  it permits 
hand-cobbed o re   t o  be  shipped d i r e c t .  On a small   scale  it i s  
possible  t o  s o r t  ore from a quartz-scheel i te  o r  quartz-carbonate- 
schee l i te   ve in  as l i t t l e  a s   l i n c h   i n   t h i c k n e s s .  I n  general  f o r  
hand cobbing the  scheeli te  should  consti tute  about  one-quarter of 
the  vein-matter and be in  grains  not  smaller  than  1/2 - inch  diameter 
and not   int imately mixed with.  the  gangue. An u l t r a -v io l e t  lamp i s  
a very  useful   a id   in   dis t ingu2shing  scheel i te . f rom  waste   in   any hand- 
s o r t i n g  operat ion.  

The method of  mining  lower-grade  tungsten  ore  for m i l l i n g  'is 
in   gene ra l   s imi l a r   t o   t ha t  of other  ores.   Themineablegrade de- 
pends on whether.or  not  the ore-body is  an  irregular  replacement 
(pyrometasomatic)  type or  a r e l a t i v e l y  more regular  vein-type, and 
if the   l a t te r ,   whether  it i s  a s ing le   ve in  or several   veins or 
vein le t s   c lose  enough toge ther   to  be mined as a whole. The nature 
of the  ore-body w i l l  determine  the mining method to  be  adopted. 
Distance from transportat ion  a lso  plays  an  important   par t .  
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Specifications  of  marketable  product. A t  the  preaent  time 
B r i t i s h  Columbia tungsten  ores or concentrates may be r ead i ly  
marketed  thro'ugh  the  Metals  Controller,  Department of hi!unitions 
and Supply, Ottawa;  Canada. Export  permits from the.Metals Con- 
t r o l l e r   a r e   r e q u i r e d  on shipments  outside  of Canada for.  any 
tungsten-bearing  ore o r  concentrates.  

partment  of Mines and Resources, Ottawa,  have been  accepting 

t i on   c i r cu la r  on tungsten  ores and concentrates,  issued. by the 
scheel i te   ores   ' for  customs concen t r a t ion   a t  Ottawa. A n  informa- 

Ottawa Department on October 23, 1942, and revised  January 27, 
1943, gives   the  necessary  detai ls  on spec i f ica t ions ,   p r ices  and 
f r e i g h t   r a t e s  and  methods  of  payment. This  c i rcular   a lso  quotes  

York, concerl ing  the  pychase by them of  low grade  tungsten con- 
information  received from the U.  s. Vanadium Corporation, New 

cent ra tes ,  or middling  products,   for  treatment  in  their   chemical 
p l a n t   a t   S a l t  Lake City, Utah. 

The  Ore Dressing and Metallurgical  Laboratories of the De- 

important   detai ls   covering  the  sale  of tungsten  ores and  concen- 
t r a t e s   a t   t he   p re sen t   t ime ,  it i s  quoted i n  f u l l  : 

Because the above-mentioned  information  circular  contains many 

"OTTAWA, CANADA 

January 27, 1943. 

INFORMATION CIRCULAR ON TUNGSTEN ORES AND CONCENTRATES* 

"Beginning  January, 1940, the  Bureau  of Mines at the  Ore 
Dressing and Metallurgical  Laboratories, have been  accept- 
ing schee l i t e  ores for concentration by g rav i ty  methods, 
followed by  removal  of sulphur by f l o t a t i o n  of the- .e con- 
cen t r a t e s .  The fol lowing  detai ls   apply t o  shipments of 
ore  consigned  to  the  Laboratory  for custom concentration. 

(1) Ore i n  ca r load   l o t s  can be handled when received a t  ' 

intervals   of .   approximately from 2~ t o  3  weeks.  Shipments 
from'200.pounds and upward a re .accepted .  These smal l   lo t s  
are  accumulated u n t i l  2 or more tons  are on hand before 
starting t o  mill. 

(2) i "Conientrates  are  ,purchased by the  Metals  Controller,  
Department  of  Munitions and Supply,  Ottawa, Fre ight   ra te  
on conckn%rates  from Ottawa to   des t ina t ion  is charged t o  
the  shippdr.  There , i s  ' a l s o  a cartage  charge of  about 80 
cents  a ton from  Ottawa freight   s iding  to   the  Laboratory 
crushing  f loor .  

* Published w i t h  the  permission  of  the  Department of  Mines 
and  Resources,  Ottawa, Canada. 
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(3) Prices  paid  by  the  Metals  Controller  are $26.50 per 
s h o r t  ton unit of contained  tungsten  trioxide (WO3) .  

Specifications  required  by  Atlas  Steels  are  as  follows: 

Tungsten t r iox ide  wo3 7 0% 

Sulphur S 0.5% m a .  

Phosphorous P 0.05% 

Manganese Mn 1 .OO% 

Copper cu 0.05% 

Arsenic As 0 .lo$ 

Antimony Sb 0.10% 0.25% max. 

Tin Sn 0.10% 1 
Molybdenum MO 0.10% 

Lead Pb 0.10% 

Bismuth B i  0 .l.O% 

In exceptional  cases,  material  running as 1 0 7 8  as 65% 
WO3, with  correspondingly low impuri t ies ,  will be accepted 

(4) Our charges for sampling  and  milling  are $5.00 per  ton 
or f rac t ion   thereof .  Buyers requi re  a complete analysis  of 
each  l.ot  of  concentrate  shipped  to them. They accept OUT 
ana lys i s   fo r  which our fee  i s  $25.00. When the  concentrates 
from t h e   o r s s ' o f  more than one shipper   are  combined t o  make 
one shipment t o  Welland, the  cost  of the   ana lys i s  i s  dis-  
t r i bu ted   p ro   r a t a  amongst t he   i n t e re s t ed   pa r t i e s .  

(5)  No special  arrangements have been made w i t h  t h e   r a i l -  
roads  to   handle   less   than  car   load l o t s  t o  Ottawa. Freight 

value of less   than  $100.00 per   ton   a re :  
r a t e s  from var ious  points  on these  shipments w i t h  a declared 

From Vancouver $2.81  per 100 lbs. 
Slocan, B. C. 2.80 
Waterways, Alta.  3.10 
.lnlinnipeg, Man. 1.87 
Hudson, Ont. 1.14 
Geraldton, Ont.  0.95 1/2 
Timmins, Ont. 0.78 
Kirkland Lake,  Ont. 0.72 
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' ' Falconbridge, Gnt. 0.55 1/2 
Dupuy, Que.  0.79 
Truro, N .  5. 0.81 

by  the  Metals  Controller  direct   with  the  shipper.  We furn ish  
(6)  A l l  f inancia1,set t lements   on  the  concentrates   are  made 

be c r e d i t e d   t o  e,ach shipper,  and a statement  of our  charges. 
a l l  data  relating  to  the  shipments,   analysis,   percentage t o  

With the  consent  of  the  owners,  the  Metals  Controll.er  agrees 
t o   c o l l e c t  our  charges,  deducting  these from their   remittance 

' t o   t he   i n t e re s t ed   pa r t i e s .  When small lo t s ' f rom  var ious  
sources  are  milled  together,   each  lot  i s  analyzed and the 
proceeds  are  distributed  in  proportion  to  the  'weight of W03 
contained i n  each   l o t .  

(7)  Gravity  concentrates  containing  sulphides  are  brought 
up t o  grade  by  removing  these  sulphides  by  flotatj.on. These 
concentrates  usual.ly  contain  gold  and  are  returned  to  the 
shipper i f  they so  des i r e .  

(8) Normally  no attempt i s  made to  recover  gold from the 

t i ona l   ca ses ,  such as placer  material   containing  high  gold 
shipments apa r t  from by f l o t a t i o n  of sulphides.  I:n excep- 

values,  free gold i s  recovered  by  amalgamation  and  the 
bu l l ion   s en t   t o   t he  Royal  Canadian  Mint who i s s u e   t h e i r  
cheque  payable to   the   sh ipper .  

' (9)  Shipments  of  Wolframite,  Ferberite, or Hubnerite are 
accepted  and  brought up to  grade.   Disposal  of  thi .s   class 
of mater ia1, is   taken  care  of through'the  Metals  Controller 's  
Office,  Ottawa. 

(10) ' The Metals  Controller i s  the only buyer i n  Canada a t  

out l ined  under ( 3 )  and so does  anyone e l s e  who i s  making 
the  present  time and they  require   the  specif icat ions as 

ferro- tungsten  direct .   Actual ly  a 70% grade of concentrate 
is obtained from a clean gravity  concentrate when impuri t ies  

brought down to  specification  requirements.  For  example, a 
such as sulphur,  phosphorus,  arsenic,  lead,  and  zinc are 

65$W03product i s  good i f  it contains no sulphur or other  
impuri t ies  of the above na tu re .   S i l i ca  and i ron  a r e  not 
considered  as  detrimental   impurit ies.  

Division, Bureau of  Mines, 552 Booth S t r ee t ,  Ottawa. The 
(11) Shipments should  be addressed to   the   Meta l l ic  Minerals 

material. i f  no t   i n   ca r load  l o t s ,  should  be  bagged  and 
preferab ly   sen t   p repa id   f re ight .   I f  it is  inconvenient  to 
ship  prepaid,   they may be sen t   f r e igh t   co l l ec t .  We then 
w i l l  collect   the  freight  charges  through  the Metals Con- 
t r o l l e r .  
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pending on the grade and character  of t h e  ores   received.  
(12 )  Normally our recoveries  range from 70% t o  85%,  de- 

Inves t iga t iona l  work done on o u r  g rav i ty  mill t a i l i n g  
shows that   an  addi t ional   recovery can  be  obtained by f l o t a -  
tion.  This  produces a low grade WO3 concentrate of approxi- 
mately 10%. The overal l   recovery  by  table  and f l o t a t i o n  
concentration i s  90% o r   b e t t e r .  

(13)  Information has been  received  from  the  United  States 
Vanadium Corporation, New York, concerning  the  purchase of 
low grade  tungsten  concentrates  originating  outside of the  

addressed  to Mr. G .  C .  Bateman, Metals Control ler ,  Depart- 
United S ta t e s .  This i s  i n   t h e  form of a  copy of a l e t t e r  

ment of  Vunitions and  Supply, Room 221, No. 3  Building, 
Ottawa, Canada. Since that time  the  unit   price has been 
r a i sed .  

information  applying  to Mexican  and  Canadian ores and  con- 
This s t a t e s   t h a t   t h e  communication contains  revised 

centrates.   Requests  for  information  about  contracts .from 

Company, 811 Vermont  Avenue, X. W e ,  Washington, D.  C .  
Canadian producers  should be addressed to '  Metals  Reserve 

Also--quotation-"It i s  possible t h a t  some o f  the 
Canadian  producers may  make a low grade middling  product, 

the  plant  operated by the  [Jnited  States Vanadium Corpora- 
the  treatment of which we would be glad to   cons ide r   a t  

t ion  as  agents  for  the  Metals  Reserve Company a t  568 
West 8 th   South   S t ree t ,   Sa l t  Lake City,  Utah, U. S.  A . ,  on 
approximately  the fo l lowing  terms : 

'The pr ice   per  mit of contained  tungsten  tr ioxide 
WO3, de l ivered   f .0 .b .   ra i lway  cars   a t   Sa l t  Lake City, Utah, 
U. S. A . ,  treatment  plant  of  buyer,   shall  be all f r ac t ions  
in   p ropor t ion .  

Per Unit 

$ 9.73 
10.77 

12.65 
11.40 

12.82 
13.58 
14.17 
14.65 
15.03 
15.35 
15.63 
15.86 
16.06 
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concentrates  should  get   in  touch  with  the  Salt  Lake City 
o f f i c e  as noted  above. 

'Canadian  shippers  desiring  to  dispose  of low grade 

'These  terms and condi t ions  are   subject  t o  withdrawal 
or change a t  any  time  without  notice. '  

(14) Accompanying the communication was a schedule of 
p r i ces  f o r  tungsten  ores  and  concentrates of higher  grade 
than  the  above. 

Reserve Company i s  subject  t o  change without  notice and the  
terms  and  provisions of each  contract  will be  based on con- 
d i t i o n s  and circumstances  existing a t  the time the  contract  
is negotiated.  

Quotation--'The  present  purchasing  policy of  Metals 

'Purchase  of  such  tungsten  ores and concentrates w i l l  
be considered under the  following  general   specifications 
and pr ices  (more detai led  information can  be obtained by 
submitting  an  analysis of the  material   offered when apply ing) .  

WO3 deliverable  before March 31,  1943, i n   l o t s  of no t   l ess  

bs  packed i n  su i tab le   conta iners .  
than  5  short  tons  of  ore or concentrates ,   the   mater ia l   to  

'Quantity--Minimum of 1000 short   ton  uni ts  of contained 

tungsten  t r ioxide (1N03) de l ivered   f .0 .b .   ra i lway  cars   a t  
such  point  as  Metals  Reserve Co.  may designate,  shall be a s  
s e t   fo r th   i n   t he   t ab l e   fo l lowing  (all  f r ac t ions  i n  pro- 
po r t ion )   l e s s   pena l t i e s   a s   he re ina f t e r   spec i f i ed :  

'---The base  price  per  short   ton unit of contained 

Base Price Per Short  Ton Unit 

Scheel i te  
% WO3 Ores & Con- Hubnerite-Ferberite 

cent ra tes  Ores & Concentrates 

Wolframite 

65 pr over 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 

$6 21.00 

21 .oo : 
21.00. 

21.00. 
21 .oo 
21  .oo 
20.91. 
20.82, 
20.73 : 
20.64 
20.55 

$ 21.00 
20.95 
20.91 

20.86 
20.86 

20.77 
20.68 
20.59 
20.50 
20.41 
20.32 
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(14)  (Cont'd) 

Base Price  Per  Short Ton Unit  

Schee l i te  
% wO3 Ores & Con- Hubnerite-Ferberite 

cent ra tes  Ores PI Concentrates 

Wolframite 

54 
53 
52 
51 

49 
50 

47 
48 

46 
45 

43 
44 

42 
41 
40 

$ 1.9.46 
19.37 
19.28 
19.19 
19.10 
19.01 
18.92 
18 .83 
18.74 
18.65 

18.47 
18.56 

18.38 
18.29 
18.20 

$ 19.23 
19.14 
19.05 
18.96 
18 .87 
18.78 
18.69 
18.60 
18.51 
18.42 
18.33 
18.24 
18.15 
18.06 
17 .9'7 

Penal t ies  

Scheel i te  Ores  and Concentrates -- Per Short  Ton 
Unit of WOg 

Arsenic 

Sulphur 

Copper 

Tin 

- over .5 but less t h a n  1% 15b 
1% or over 306 

- over 1% but   l ess   than   1 .5% 1 .oo 
1.5% or over 1 . 2 5 ,  

- over  0.2%  but  less  than .5$ I. .oo 
0.5% or over  1.25 

- f o r  eaxh .l% above  .5% .03k 

I f  a shipment cons is t s  of mixed schee l i t e  and  wolframite 
mater ia l ,  it w i l l  be c l a s s i f i e d  under the  scheel i te   schedule ,  
o r  under the  wolframite  schedule i f  i t s  WO3 content i s  
predominantly of the  wolfram  type. 

will a t t e n d   t o   a l l   p h a s e s  of  United States  import  duty. A l l  
'Buyer w i l l  make customs e n t r y  a t  po r t  of e n t r y  and 

other  charges,   including  taxes  and  export   duties,   are  for 
the  account  of and a re   t o   be*pa id  by s e l l e r .  
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be 
by 

'Weighing:  Sampling,  and  Analysis--Each  shipment s h a l l  
weighed,  sampled  and a s sayed .on   a r r iva l  a t  treatment  plant 

and shall be  the  basis of set t lement .  Expenses  of  weighing, 
Ledoux 8. Co. Inc. ,  New York, whose r e s u l t s  shall be f i n a l  

sampling,  and analysis   shal l   be   shared  equal ly   by buyer and 
s e l l e r .  

I ,  . 

ment promptly af ter   determinat ion of weights  and  analysis. 
'Payment--Payment w i l l  be made by buyer for  each  ship- 

'The term "ton"  used  above means a shor t   ton  of 2000 
'pounds avoirdupois,  dry basis and t h e  term "unitt' means a 
s h o r t   t o n   u n i t  (20 pounds avoirdupois  dry  weight). The 
money mentioned i s  United States  currency. 

about  contracts for such  tungsten  ore and concentrates  should 
be addressed  to  Metals  Reserve Company, Washington, D. C.., 
and  should  contain  the  following  information. 

'Applications for-Contracts--Requests for  information 

Name of appl icant ,   wi th   business   references  and a 
statement of experience i n  connection  with mi:ning 
the above  types  of  ores,  other  ores o r  non-me.tallic 
products.  

Description of mining property from  which it i s  expected 
to   o f fe r   p roduct ion ,   wi th ,da ta   to  s.hm t h a t  o:re i s  
ava i lab le ,  or can  probably be made ava i lab le  :in quant i ty  
t o  meet the  contract   requirements.  

Statement of the  tonnage  offered  for   sale ,  r a t e  of de- 

and the   loca t ion  on the   ra i l road  from  which  shipment 
l i v e r y ,  complete  analysis  of  the  ore  to  be  de:Livered, 

w i l l  'be made and po r t  of en t ry   i n to   t he  United S ta t e s . '  

(15) Before  taking up the  mat ter  of t h e  sale  of  tungsten 
ores  or concentrates   with  the Metals Reserve Company, 
Canadian  producers  should communicate wi th  Mr. G .  C. 
Bateman, Metals Controiler,  Department  of  Munitions  and 
Supply, Ottawa, Canada. Export  permits  are  required on a l l  
c lasses  of tungsten  bearing  material . ' '  

Froduction.  The.world  output  of  tungsten by countr ies  produc- 
ing  over 100 t ons   i n  1938 i s  given i n  Table 111, and a graph show- 
ing  world  production.from  the  year  1895  to 1937 i s  given i n  
(Fig.  2 ) .  
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YEARS 

Fig. 2. Logarithmic  curve  showing  world  production of tungsten 
by years from 1895 to 1937, inolusioe. Data compiled from 

Mineral Industrv.  bv G. A. Roush  (1931. 1). 564): Miner- 
als Yearbook,"U. i. Bureau of Mines t1632, pp; 276- 

277: 1936,  p.  453;  1940, pp. 14-15);  Hutchinson 
and M m  (1928, p. 46). 



TABLE 111 - World Production  of  Tungsten Ores 
i n  Metric Tons of  Concentrates con- 
ta in ing  60 per  cent,  Tungstic 0x:ide 
(W03) for  Countries  .Producing  over 
100 t o n s   i n  1938; and  arranged try 
coun t r i e s   i n   o rde r  of  importance 
during  the  year 1938. 

(As abs t rac ted  from compilation by 
M .  T .  Latus, U.  S .  Bureau of Mines, 
Minerals Yearbook, 1940, pp. 630- 
631). 

Country 

China 
Burma 
Portugal 
United S ta t e s  
Bolivia 
Argentina 
'Malay Sta tes  
Indo  China 
Austral ia  
Southern  Rhodesia 
Cornwall,  England 
Thailand 
Sweden 
Peru 
Union of  South  Africa 

1 Data no t   ava i l ab le .  

1938 

13,387 
6,334 
2,810 
2,761 
2,530 
1,195 

545 
1,185 
329 
258 
251 
180 
170 
127 

I., 000 

1939 

11,580 

3,851 
3,889 

1 

3,334 

297 

859 
270 

I 

1 

I 

1 

100 

- 
c ipa l   users  of t he  metal i s  given i n  Table I V .  The f igures  i n  t h i s  

Consumption. The apparent  consumption  of  tungsten  by  the  prin- 

table are the r e s u l t s  of calculat ions made from the   f i gu res   fo r  pro- 
duction,  exports  and  imports of the  various  countries as given i n  

416-420), Mineral Raw Materials .(1937, p. 217) and  from the  Minerals 
t h e   S t a t i s t i c a l  summary of   the   Imper ia l   Ins t i tu te ,  (III? 1939, pp. 

Yearbook, U.  S .  Bureau  of Mines (111, 1939, pp. 620-629). 
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TABLE I V  - Apparent Consumption by  Countries of  Tungsten 
by the   Pr inc ipa l  Users of the Metal 

(reduced to   equiva len t  of 60 
Consumption 

Country  per  cent.  tungstic  oxide , WO3) 

I United Kingdom 

United  States 

Belgium-Luxemburg 

France 

U.S.S.R. 

Japan 

In  Metric Tons I " 1934 

4,700 

3,900 

3,020 

2,100 

1,800 

800 

1,070 

1936 

10,060 

10,260 

5,850 

1937 

13,000 

10,100 

8,580 

Per   cent .  of Consum@ion 
by  Countries  Listed 

1938 

27 .O 16,340 

1954 

7,750 22.4 

2,910 

12 .1  

17.5 

10.3 

4.6 

, 

1936 

38.3 

39.3 

22.4 

1937 

41.0 

31.9 

27.1 

1938 

60.5 

28.7 

10.8 



USES OF TUNGSTEN. 

of   cu t t ing   too ls  and d i e s .  Such a l loys   re ta in   the i r   hardness  and 
s t rength  a t  high  temperatures and can  therefore   take a heavier 
cutt ing  load on harder  materia1.s  than  the  ordinary  carbon  steels. 

Tungsten i s  consumed mostly i n   a l l o y s  used i n   t h e  manufacture 

fo r   t he  manufacture  of d i e s  o r  cu t t ing   too ls  or both: 
The following  four  types  of  tungsten  alloys  are  used  either 

1. cemented tungsten  carbides, 
2 .  high  temperature  tool s teels ,  
3 .   s t e l . l i t e s ,  and, 
4. carbon-free-iron-base  tungsten  alloys 

cobalt  produced by methods of powder metallurgy.  In th .e  United 
Cemented tungsten  carbides  are  alloys  of  tungsten,  carbon and 

States   the  carbides  are manufactured  under  the  trade na.mes "carbaloy," 
" fe r th i te , "   t t fe r tha l loy t t  and  "dimondite . I t  Powder metallurgy i s  be- 

w i l l  be discussed somewhat  more ful . ly  than  other  uses.  
coming a very  important consumer of  tungsten and f o r  t h a t  reason it 

I n  view of t he   gene ra l   a s se r t ion   t ha t  powder metallurgy is a 
recent  development, the  following  quotation from Mining and 
Metallurgy, American I n s t i t u t e  Mining  and Metallurgical  Engineers, 
New York, f o r  October, 1940, p. 478, i n   r e f e r e n c e   t o  a powder 
metallurgy  conference  held a t  the  Massachussets  Institu.te  of 
Technology i n  Cambridge, Massachusetts, U. S .  A .  i s  of i n t e r e s t :  

t o  any  claim  that powder metallurgy is something  of a 
recent  development, s t a t i n g   t h a t   t h e  a r t  could be ca l led  
a t  least 5,000 years   o ld ;   i ron  was made by compressing 
powder as e a r l y  as 700 B.  C. ,  and Indian smiths of 1,600 

. years ago f a b r i c a t e d   a r t i c l e s  of, some 6 1/2 tons  gross 
weight by compressing  and  welding, a s i z e  of a r t i c l e  t h a t  
modern  powder meta l lurg is t s  have not  yet  equaled." 

Sykes  (1938,  pp. 1-2) has summarized the   p r inc ipa l   s teps  .in t he  

I t C y r i l  S .  Smith opened the  conference  with a ch.allenge 

manufacture of cemented carbide  alloys as follows: 

t'l. Formation  of  the metal carb ide   in   the  form of powder 
by heating a mixture of carbon  and  the  metal powder 
o r  oxide  for  several   hours a t  a temperature between 

burizing  atmosphere. 
1500 degrees and 2400 degrees 'c . ,   usua l ly   in  a car- 

2 .  Intimate mixing of this   carbide powder with  the  binding 
metal ,   usually  cobalt  o r  n i c k e l ,   a l s o   i n   t h e  form of 
powder. 
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3 .  Compressing t h i s  mixture i n   s t e e l  molds of various 
designs a t  a unit   pressure  of from 15 t o  30 tons  per 
square  inch. 

4 .  I n i t i a l   s i n t e r i n g   i n  some i n e r t  atmosphere,  such as 
hydrogen, a t  a temperature  of 800 degrees  to 900  de- 
grees C . ,  t o  impart  to  the  pressed metal s u f f i c i e n t  
s t rength  for   handl ing and  shaping. 

5 .  F i n a l   s i n t e r i n g   a t  a higher  temperature  (in  the  range 
of 1400 degrees  to 1600 degrees C . ) ,  which r e s u l t s   i n  
a considerable   diffusion of the components  and a r e a l  
a l loying  act ion.   This   operat ion i s  a l so   ca r r i ed   ou t  
i n   a n   i n e r t  or carburizing  atmosphere." 

Cemented tungsten  carbides  cannot be prof i tably  used  for  all 
types of d i e s  and cut t ing  operat ions.  

Sykes (111, 1938,  pp.  9-10)  has summarized the  best   uses   of   the  
d i f fe ren t   carb ides  as follows: 

"The comerc ia l   success  of a new a l l o y  depends l a r g e l y  
upon the  judicious  select ion of i t s  app l i ca t ions   i n   t he  
f i e l d  of industry.  While physical  and  mechanical  properties 
may point   the  way t o   su i t ab le   u ses ,   t he   f i na l   dec i s ion  must 
be made from service  records  extending  over  long  periods of 
time. 

s ten  carbide and coba l t   t ha t  have been  described  thus far 
"Upon the   bas i s  of  such  experience,  the  alloys  of  tung- 

f a l l  i n to   s eve ra l   c l a s ses  of s e rv i ce ,  which are  determined 

d i e s   fo r  drawing,  extrusion and shaping  operations  that  
cent Co grade is employed ex tens ive ly   i n   t he  form of   large 

demand a material of  high  strength.  For smaller d i e s ,  and 
t o  a l imi t ed   ex ten t   fo r   cu t t i ng   t oo l s ,  a 9 per   cent  Co 
grade i s  used .   In   the   f ie ld  of cu t t i ng   t oo l s   fo r  machining 
cas t   i rons ,  most nonferrous  alloys  and many nonmetallic 
substances,  the 6 per  cent Co a l l o y   f i n d s  a wide v a r i e t y  
of  appl ica t ions .   In   opera t ions   involv ing   f ine   cu ts  a t  
high  speeds, a tool   mater ia l   containing as l i t t l e  as 3 
per  cent Co i s  o f t en  employed. In   such  service,   the  
higher   res is tance  to   abrasion  contr ibuted by the  tungsten 
carb ide   cons t i tuent   in   the   too l  may be p ro f i t ab ly   u t i l i zed ,  

res i s tance   to   shock .  
s ince no excessive demands a r e  made upon i ts  s t r eng th  or  

. by the  cobal t   content ,  as might  be  expected. The 13 per 

"It w i 1 . l  be  observed t h a t   s t e e l  was omitted  from  the 
l ist  of materials t h a t  can   be 'prof i tab ly  machined wi th  
t o o l s  of  cemented tungsten  carbide.  The f a i lu re   o f  tung- 
s t e n   c a r b i d e   t o  cope wi th   the   cu t t ing  of s t ee l   appea r s   t o  
be assoc ia ted .   wi th   the   h igher   cu t   p ressures   involved   in  
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such work, which l e a d   t o   e a r l y - f a i l u r e  of the  tool.  by  the 
phenomenon known as   'crater ing '  o r  ' loading . '   In  t h i s  
type of failure,   fragments of t h e   s t e e l   c h i p  weld t o   t h e  
t o o l  and break  out  small   particles of the  carbide  a l loy,  
i n  time  causing  the  cutting edge t o  crumble." 

Previous to   the  advent  of  cemented tungsten  carbides,  and s t i l l  
important,   are  high-speed  tungsten  steels,   chiefly used for  cut-  
t ing   too ls .  The usual  composition of such s t e e l s  is: tungsten,, 18 
per   cent ;  chromium, 4 per  cent;  vanadium, 1 per  cent and  carbon, 
0.6 t o  0.75 p e r . c e n t .  (111, Sykes,  1935, p .  3 8 7 ) .  

S t e l l i t e ,  an alloy  containing  tungsten,  3 t o  17 per  cent;  
cobalt ,  45 t o  70 per  cent and chromium 28 t o  35 per  cent;  i s  a l so  

t o   t a r n i s h  and  corrosion, and it is, therefore ,  used i n   t h e  manu- 
used f o r  machine too l s .  Its c h i e f   v i r t u e   l i e s   i n  i t s  res i s tance  

facture   of   surgical   inst ruments .   Al loys  that   are   a lso  widely used 
in   cut t ing  tools   are   the  carbon-free  a l loys of i r o n  and tungsten 
containing,   tungsten  20. to  30 per   cent ;  and cobal t ,  30 per  cent.  
Tungsten a l loys  of s l ight ly   different   composi t ion have been  used 
f o r  hack-saw blades and hot-forming d i e s .  

Tungsten s t e e l s  w i t h  varying amounts  of tungsten have  been  used 

Such s t e e l  has a l s o  been  used i n   t h e   l i n i n g  f o r  cannons. 
i n  the  manufacture of  armor p l a t e s  and cer ta in   types   o f   p ro jec t i les .  

e l e c t r i c   l i g h t  and radio  f i laments .  However, although many miles of  
thin  f i lament   wire   are  made year ly ,   the   ac tua l  amount of  tungsten 
used f o r   t h i s  purpose is small. 

Unalloyed, metall ic  tungsten i s  consumed i n   t h e  manufacture  of 

.pigments  and in   the  tanning of whi te   l ea ther .  
A small amount of  tungsten i s  used i n   t h e  manufactare  of  various 
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WORLD DISTRIBUTION OF MAIN TUNGSTEN  OCCURRENCES 

AFRJCA 

Southern  Rhodesia.  Southern  Rhodesia  produces  tungsten from lode 
d e p o s i t s . o f   s c h e e l i t e .   I n  1937 (iii, Roush, 1937 p.  612) the   chief  

.mines  were  the Gold Valley,  which  produces  scheelite as a by-product 
from operations f o r  gold,   the  Scheeli te and the  Sequel. it i s  noted 
that   the   Sequel  mine operated a 100-ton mill i n  1937. 

SOUTH AMERICA 

Argentina,  and this   republ ic   ranked  s ixth  in   world  product ion of 
tungsten  during  1938. The most important  deposits are i n   t h e  Pampa 
Range in  the  Provinces of San Luis and  Cordoba. A t  least  50 small 
operations were r epor t ed   ac t ive   i n  1940 (Minerals Year Book,  U.S.B.M. 
1941, p .  622). I n  1941  the largest production  cane  from  the Condores 
Mine (Eng.  and Min. Journal, Aug. 1942, p :  103). The depos i t s   a re  a l l  
lode  and  consist   chiefly of  wolframite  with a smaller amount of 
huebnerite and schee l i t e   i n   qua r t z   ve ins .   Cass i t e r i t e ,  mica, 
bismuthinite,   molybdenite,   pyrite and galena  a lso  occur   in   the  veins .  
The ores in   genera l   range  from 0.5 t o  1 .5  per   cent   tungst ic   oxide 
(WO3) (iII, Roush, 1937,  p. 607) .  Mining and t ranspor ta t ion   cos ts  
are r e l a t ive ly   h igh .  

Argentina.  Tungsten is one of  the  chief  mineral  products of 

i n  1938  and 1939, i s  the  .chief largest producer i n  South  America. 
The Bolivian  deposits,  a l l  lode,  occur in   t he   " t i n -be l t "   bu t   t hey  
are, however, separate  from t h e   t i n   d e p o s i t s .  Most of the  tungsten 
ore i s  woiframite,  and  only a small amount s chee l i t e .  The main  de- 
p o s i t s   a r e   i n   t h e  Departments of  La Paz and Oruro. Concerning the 
future  of  the  Bolivian  tungsten  deposits,   the  following  statement 
by   L i l l ey . ( I ,  1936,  p.  431) i s  of interest: "Bolivia  probably con- 
t a ins   t he   l a rges t   quan t i ty  of  developed medium-cost primary  ore i n  
ths  world.  

Bo l iv i a .   Bo l iv i a ,   r ank ing   f i f t h   i n  world  tungsten  production 

" 
ASIA 

duced  most of the  tungsten mined i n   t h e   B r i t i s h  Empire previous  to  
the  occupation  of Burma by the  Japanese. The mineral  wolframite i s  
the main source  of Burmese tungsten.  Although i t  occurs i n   a l l u v i a l  

p o s i t s .  Much of  the  wolframite i s  assoc ia ted   wi th   cass i te r i te ,   and  
and placer   deposi ts  most of t h i s   mine ra l  was derived from  lode. de- 

many mines  produced  both  tungsten  and t i n .  Because  of t h i s   d u a l  pro- 

fa i r ly   cont inuously even.when pr ices  were  .low. Those proper t ies  
duction,  the  majority of tungsten-t in  mines had been  able t o  operate 

m. Burma, ranking  second i n  1938 i n  world  production,  pro- 
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producing  only  tungst'en had usual. ly  been  able  to  operate  only when 
high  pr ices   for   the  metal   prevai led.  Most of the Burmese tungsten 
( I V ,  Brown, pp. 142-145) came from the Tavoy and Yamethin d i s t r i c t s ,  
the  Tavoy being  the more impor tan t   d i s t r ic t  of the  two. The l a r g e s t  
mines i n  the .Tavoy   d i s t r i c t  were the Hermyingyi,  Widnes, Kanbauk, 
Taungpila  and  Kalonta. In   the  Hermyingyi mine ( I V ,  Dunn, 1938), 

width  and  from 500 t o  1,100 f e e t   i n   l e n g t h .  The tungs t ic   ox ide   to  
about.60  veins.were worked.. They range from 10 inches   to  5 feet i n  

t i n  ox ide   r a t io  ' (WO3: SnO2) i s  2 : l .  The l a r g e s t  mine i n  the Yamethin 

were worked (idem. 1938). 
d i s t r i c t  was the Mawchi mine i n  Karenni where 27 t in-tungsten  veins 

scheelite  and  wolframite,  although it i s  probable t ha t  i n   r e c e n t  
China. Most Chinese  tungsten i s  won from placer   deposi ts  of 

War Chinese  material  could be mined, shipped and s o l d   i n  European  and 
years  some has come from,lode  deposits.  Previous  to  the  second World 

ducing  tungsten  from  the  Chinese  deposits was very  low. L i l l ey  (I, 
American p o r t s   f a r  below t h e . p r i c e  of domestic o re s .  The cos t  of pro- 

1936, .p .  430) thinks  that   the   reason was not due s o l e l y   t o   t h e  low 
cos t  of   l abour ,   bu t   a l so   to   the   qua l i ty  and ex ten t  of the   depos i t s .  
The Chinese  production came from the  provinces  of  Southern  Kiangsi, 
northern Kwangtung, south-easterly Hunan and north-easterly Kwangsi, 
a l l  i n  the south-eas te r ly   par t  of China.. Sino-Japanese h o s t i l i t i e s  
have adversely  affected  the  tungsten  industry  in   China.  

Indo-China.  Indo-China, ranking  eighth  in  world  production  in 
1938,  accounted for   the  largest   product ion from  French te r r i to ry ,   p re-  
vious  to  Japanese  occupation  of  that  country. 

In   genera l   the   tungs ten ,   ch ie f ly   in   wol f rami te   in t imate ly  as- 
sociated with c a s s i t e r i t e ,  is obtained as a by-product fr,om t i n -  
bear ing  a l luvials  .. . .  

Malay Stab?. The  Malay States,  ranking  seventh  in  world  pro- 
duction of tungsten during 1938, produced scheelite concentrates from 
lode  deposi ts .  Most of t h i s  came from a schee l i t e - f luo r i t e  ore-body 
a t  the Krannat Pula i  mine near Tpoh in   the .Federa ted  Malay Sta tes  and 

S ta t e s .  
some from  mines i n   t h e   S t a t e  of  Trenganni., the  Unfederated Malay 

Thailand  (Siam). The production from Thailand  (Siam) was 
c h i e f l y   i n   t h e  form  of  wolframite  concentrates. 

AUSTRALASIA 

minerals  are  widespread i n   A u s t r a l i a ,  Tasmania  and New Zealand. The 
Austral ia ,  Tasmania, New Zealand.  Small  deposits of tungsten 

production  appears  to have  been made c h i e f l y  from lode  deposits of 
s chee l i t e .  

EUROPE 

Cornwall,  Englad.  Wolframite  and some schee l i te ,   assoc ia ted  
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w i t h   c a s s i t e r i t e ,   o c c u r   i n   t h e   t i n   l o d e s   o f  Cornwall.. The deposi ts  
of  tungsten  are  not  extensive.  

" 

ranked  third  in 'world  production of tungsten  in  1938. Because  of 
a t t ract ive  pr ices   offered  for   tungste 'n ,   the   product ion  of   tungsten 
ores   in   Por tuga l   has   increased   cons iderably   in   the  last  few years .  
Most of the  tungsten ore is mined from deposi ts  of tungsten  minerals 
i n   a s soc ia t ion   w i th   t i n   mine ra l s   i n   l ode   and   a l luv ia l   depos i t s   i n  

' tungsten  minerals are mainly wolframite and huebnerite,  and  occur 
the  province  of Beira Baixa  between the  Duro and  Tagus Rivers.  The 

c h i e f l y   i n   q u a r t z   v e i n s ' t h a t   c u t   g r a n i t e s  and s c h i s t s .  

Port-. Portugal. i s  the  most important  producer i n  Europe  and 

U.S.S.R. The production  of  tungsten from Russia  has  been small 
i n   t h e   p a s t .  However, the  accounts o f  new finds,,  appearing i n  ab- 
s t rac ts   o f   the   recent   Russ ian   l i t e ra ture .   sugges t   the   poss ib i l i ty  

wolframite  veins i n  the  Transbaikal ia   region ( I V ,  Fiveg  and Dorfman, 
of  .increased  production. The writer has  reference  to  quartz- 

1 9 3 8 ) ,   t o   t i n  and tungs ten   depos i t s   in   the  A m u r  basin (IV, Baturin 
and  Krasnyi,  1937), t o  quartz-scheeli te  veins  near  Sverdlovsk  in  the 

Kazakstan  steppes  north  of Lake Ralkash ( I V ,  Nahovnik, 1937),  to  high- 
Urals ( I V ,  Kolodkin,  1937), to  quartz-wolframite  veins  in  the 

temperature  replacement  (pyrometasomatic)  deposits  of  scheelite  and 
c a s s i s t e r i t e   i n   t h e  Zeravshan Range ( I V ,  Magakyan, 1937), t o  oc-. 
currences,   reported  to  be of economic value, of s chee l i t e   i n   ga rne t  
zones i n   t h e  Minusinsk b a s i n   i n   t h e  Karysch region ( I V ,  Spe i t ,  1934) 
and to   the  "Third Year of  Five Year Pl.an" tungsten  deposi t   in   the 
Chelyabinsk  region of t he  Urals ( I V ,  Kolodkin, 1936). 

UNITED STATES 

. I n  1938 the  United  States  ranked  fourth  in  world  production  of 
tungs ten ,   bu t   in  1939 it rose   t o   t h i rd   p l ace .  Because  of  incomplete 

production i n  1940 by S ta t e s  i s  given i n  Table V .  
s t a t i s t i c s ,  i t s  pos i t i on   i n   t he   yea r s  1940-42 is not  known. The 

Geologic data concerning  several  tungsten mines i n  the  United 
S ta t e s   a r e   g iven   i n  Table V I .  These d a t a   a r e   p a r t i c u l a r l y   s i y n i f i -  

and the   Br i t i sh  Columbia tungsten  deposi ts .  It i s  hoped tha t   t h i . s  
cant  because  of  the  geologic  similarity  between  the  United  States 

tungs ten   p rospec ts   in   Br i t i sh  Columbia. 
similarity may a i d   i n   t h e   r e c o g n i t i o n  and  development  of  worthwhile 
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TABLE V .  United  States  production  by  States  in 1940” 

S t a t e  
Pro.duction i n  

c o n t e n t   i n  q.uoted f igures  shor t   tons  
Equivalent per  cen t  of WOg 

Cal i fornia  
Nevada 
Colorado 
Arizona 
Idaho 
Washington 

Montana 

2076 
1748 

849 

240 
302 

33 
53 

42 

59.83 

48.95 
61.67 

69.33 
65 

1 4  
67.78 

70.62 
~~~ 

CANADA (Excepting  British Columbia) 

J o l l i f f e  (Northern  Miner, June 1942, page 26) l ists  152 occurrences 
The d i s t r i b u t i o n  of tungsten  minerals i n  Canada i s  widespread. 

from the  Dominion. Previous  to 1940 t he   g rea t e s t  number of known 
occurrences was i n  Nova Scot ia  and B r i t i s h  Columbia. However, 
within  the  la.& two years,  many  new f inds  have  been made, par- 
t i c u l a r l y  on gold  propert ies ,   . in  Quebec, Ontario, Manitoba  and the 

many a r e  of mineralogical   in terest   only.  A grea t  many of t h e  oc- 
Northwest Te r r i t o r i e s .  O f  t he  152 occurrences  mentioned  by J o l l i f f e ,  

product  scheeli te  to  warrant  the extra cost  of  saving it. 
currences  are  gold mines i n  which it is poss ib l e   t o   ob ta in  enough by- 

Much of the  information  in  the  following  paragraphs  about  the 
occurrences  of  tungsten i n  Canada, except ing  Bri t ish Columbia, has 
been abs t rac ted  from a very comprehensive a r t i c l e  on tungsten by 
Eardley-Wilmot ( V I ,  1942, pp. 51-62). 

Nova Scot ia .  Tungsten  occurs i n  small amounts a t  many places 
along  the  south-eastern coast of Nova Scot ia .  The deposi ts  are found 
in   quar tz   ve ins   tha t   a re   minera logica l ly   and   s t ruc tura l ly  similar t o  
the  gold  veins of the same region (VI, Newhouse, 1936, p .  827). I n  
general ,   the  quartz  veins of t h i s   r eg ion   a r e  bedded with  s t rongly 
folded Cambrian slates and qua r t z i t e s  which have been  intruded  by, 
S i lu r i an   g ran i t i c   rocks  (I, Lindgren, 1933, pp. 561 - 562). The tung- 
sten  minera1,ization  appears  to have been.concentrated  along  the  crests 
and t roughs  .of   s teeply  pi tching  folds .  

d i s t r i b u t i o n  of tungsten  minerals  in  the  Province as follows: 
I n  1931, Messervey ‘ ( V I ,  1931, p.  30) summarized  th.e geographic 

?+ Data compiled  from:  Minerals .Yearbook, U. S. Bureau of Mines, 
Review of 1940, pp. 618-620. 
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TABLE V I  - SmARIZED GEOLOGIC DATA ON SEVERAL  TUNGSTEN  PROPERTIES I N  THE UNITED STATES 

' Property or 
Mining Company 

CALIFORNIA 
Atol ia  Mining Co. 

County 
San  Bernardino 

Pine Creek  Tungsten 
Mine, near  Bishop, 
Inyo  County 

Tungstar Mine, Inyo 
County 

Rossie Mine near 
Bishop,  Inyo  County 

Tungstore,  Tulare 
County 

NEVADA 
Nevada Massachusetts 
Co., near Mill City 

(L i s t ed   i n   o rde r  of  1940  production  by  States) 

3earing  Mineral 
Tungsten- 

Scheel i te  

Scheel i te  

Scheel i te  

Scheel i te  

Schee l i te  

Scheel i te  

Type of  Deposit 

Ser ies  of v e i n s   i n  zone  of  shear- 

1 foot,  occasionally 5 f e e t .  Ore 
ing;   ore   widths   usual ly   less   than 

shoots up to1,100  feet   long and 
one .to 700 f e e t  deep. 

With  sulphides i n   c a l c i c - s i l i c a t e  
zone,   ( tact i te  ). 

Two c a l c i c - s i l i c a t e   ( t a c t i t e )  
lenses  

C a l c i c - s i l i c a t e   ( t a c t i t e )  zone 

C a l c i c - s i l i c a t e   ( t a c t i t e )  zone 
limestone  foot-wall  and  granite 
hanging-wall. 

known as "ore-beds" usual ly  5 f e e t  
Ca lc i c - s i l i ca t e   ( t ac t i t e )   zones  

wide by several   hundredfeet long.  

V,  Hulin (1925, pp. 
70-78). 

V, Hess  and  Larsen 
(1921,  p.  274) U. S .  
Geol. Surv. Bul l .  

Cal. Journ. Min. and 
Geol.,  Oct. 1.938, p .  
403, U. S .  Geol.  Surv. 

103,  1941 
Bull. 931E, pp. 102- 

Geol. April ,  1941, 
Cal. Journ. Min. and 

V, Kerr, 1934,  p.  21 



Cold Spring Mine, 
near  Nederland 

Ferberite-bearing  quartz i n  fis- 
sure veins 

Ip 

I 

4 

I wolframite 

Huebnerite  associated  with 
su lphides   in   quar tz   ve ins  

Germania Mine, 
ramite i n  quartz   veins   with Stevens  County 
Lenticular  deposits  of  wolf- Wolframite 

f l u o r i t e  and  tourmaline. Vein 
averages 2 f e e t  wide. 

MONTANA 

Jardine Mine, Park Wolframite and arsenopyri te  Wolframite 
County 

Cambrian s c h i s t s .  
i n   qua r t z  veins that cut  Pre- 

- 

U. $. Bur.  Mines, In f .  
Circ . 6852 .. 

U. S. Bur.  Mines Inf. 

Scha l l e r ,  1914, U. S. 
Circ . . 6852; Hess and 

Geol. Surv.  Bull. 
922F, 1940 

I, Hess, Schal ler ,  

Surv.  Bull. 922F, 
1914; U. S .  Geol. 

1940. 

Mining  World,  Narch 
1941,  pp. 9-15 

U.  S. Geol.  Surv., 

1941 
Bull .  931A; pp. 16-19, 

V, Bancroft, 1.914, p.  
29: I, Lovering,  1933, 
p. 667. 

I, Lovering,  1933, 
p.  667. 



Halifax  county, Moose River, Waverly  and Oldham. 
Lunenburg county,  Indian  Path and New Ross. 
Queens  county,  Fifteen Mile  Branch  and  Molega. 

Recently  the  foll.owing  properties have been examined o r  prospected 
fo r   s chee l i t e .  .Hyland, Sackville,  Kirkpatrick  (Goff) Guysborough 
Gold  Mines Ltd. ,   Scheeli te Mines Ltd. and Indian  Path Mine. 

Statist ics;1940.  p.  30) made a shipment of tungsten  concentrates 
f rom' the i r   p roper ty  a t  Goff,  Halifax  county. 

In  1940 the  Kirkpatrick  Tungsten  Syndicate (111, Dominion Bur, 

New Brunswick. I n  New Brunswick, tungsten  occurs   a t  Burnt Hill, 
i n  York county. The deposi t  ( V I ,  Camsell,  1916, p. 248) cons is t s  of 
a wolframite-bearing'quartz v e i n   i n   a r g i l l i t e s   t h a t   a r e   c u t  by g ran i t e  

was .bu i l t  on t h i s   p rope r ty   i n  1916,  and i n  1917 the  mill was t r e a t i n g  
about  three-quarters of  a mi le   d i s tan t .  An al l -gravi ty   concentrator  

about 15 tons of ore per  day,  averaging 1 per  cent or l e s s   t u n g s t i c  

t h i s  property  appears. t o  have been 11 tons of concentrates  obtained 
oxide (WO3) ( V I ,  Gwillim, 1917, p .   197) .  The only  production  from 

i n  1918 (111, Dom. Bur. S t a t i s t i c s ,  1939, p .   30) .  The property was 
prospected i n  1941  but  abandoned  because of high costs.  

Quebec. I n  1.939 a tunysten-bearing  deposit  near Guigues i n   t h e  
Lake Temiskaming area ,  was prospected (111, Dom. Bur. S t a t i s t i c s ,  
1940, p .   30) .  

Scheel i te  has been found i n   s e v e r a l  of  the  gold mines i n  the  

and Sullivan  Consolidated  are  saving  scheeli te from the i r   p ick ing  
Province. Lamaaue and Wood Cadi l lac  have made shipments t o  Ottawa 

b e l t  and shipFing a  few hundred pounds each month. 

Ontario.   Scheeli te i s  found i n   s e v e r a l  of the  gold  mines. 
The Hollinger mine has  been milling.scheelite-quartz ore i n  a 75- 
100 ton mill s i n c e   e a r l y   i n  1942. The Preston  East Dome, McIntyre, 
Dome, and Delnite  gold mines  have shipped some cobbed ore t o  Ottawa. 
Upper  Canada  Mine is reported  (Northern Miner, January  14, 1943, p .  1) 
t o  have  found considerable   scheel i te  i n  its underground  workings. 

" 

The L i t t l e  Long Lac gold mine i s  erec t ing  a small customs mill 
t o  hand le   s chee l i t e   f ron   i t s  own mine and  from o the r   p rope r t i e s   i n  
the   a rea  

Crow Lake a r e a s .  
Scheel i te  i s  found i n  several   gold  mines  in t h e  Red Lake and 

The  Dome Mines Ltd. i s  reported  (Northern Miner, November 19, 
1941, p.  1) t o  have made a schee l i te   f ind .  of considerable  promise 
a few miles north  of  the Albany River. 

Eani toba.   In   eastern Manitoba schee l i t e  was found near  Falcon 
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Lake i n  1918  and some development work  was done during that year (111, 
Dom. Bur. S t a t i s t i c s ,  1940,  p. 30). The deposi t   consis ts  of s chee l i t e  
in  lenticular  replacement-zones or  ve ins   wi th in   sch is t s   tha t   a re  ad- 
jacent t o  large  areas  of  g ran i t ic   rocks  ( V I ,  DeLury, 19:18, pp.  186-188); 
ore i s  reported (idem. p.  188) t o  occur i n  a zone measwing  from 3 t o  
5 f e e t  wide. 

' . Scheel i te  is also  reported ( V I ,  Wilmot,  1942, p.  54) from the  Apex 
mine and  others   in   the Herb  Lake area.  

been'found a t  Outpost  Islands  ' in  Great  Slave Lake and i n   t h e  
Yellowknife-Filmour Lake a rea .  

Northwest T e r r i t o r i e s .  I n  the  Northwest  Territories  tungsten  has 

The Great  Slave Lake occurrence ( V I ,  Hawley, 1939,  pp. 53-67) 

mil lwas- .e rec ted  on th i s   depos i t  by the  International  Tungsten Mines 
cons i s t s  of mineralized  shear-zones i n  micaceous qua r t z t t e s .  A 

but it closed 'down i n  September  1942. 

According t o  Eardley-Wilmot (VI, 1942, p .  54) J o l l i f f e  and.  Folinsbee 
of the  Geological  Survey  of Canada have repor ted   schee l i te   in   about  

Lake a rea .  During the summer of 1942 a small mill was  :in operation 
1000 veins,   including  the  gold mines,, i n  the  Yellowknife-Gilmour 

Goodrock property on  Gordon Lake. 
on Consolation Lake  and another mill was being  erected Ion the 

m. Placer  scheeli te  has been  found i n  some of the  Yukon 
placer   areas ,  and small  shipments of s chee l i t e  have been made from 
Dublin Gulch  and  Haggard  Creek i n   t h e  Mayo d i s t r i c t .  Cairnes ( V I ,  

wi th   the  scheel i te  i n  t h i s  area.  The only  lode  scheeliiie  reported 
1916,  p. 17)  mentions  the  occurrence  of  wolframite and c a s s i t e r i t e  

i n  t he   a r ea   cons i s t s  of small amounts i n  quar tz   s t r ingers  t h a t  occur 
in   pegmat i t ic  zones wi th in   the   g ran i te .  

prospectad by Bralorne Mines i n  1942. 
Placer holdings on Canadian  Creek, northwest of Se:Lkirk, were 
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. .  CHAPTER I11 
. .  

DESCRIPTIONS OF BRITISH COLUMBIA TUNGSTEN  DEPOSITS 
. .  

Province .as may be'  ,seen.'on the key map i n  the   f ront i sp iece .  Tung- 
s t e n  is found i n  the  Coastal   areas ,   the  Northern  and  Southern  In- 
t e r i o r  and i n   t h e  'firest Kootenay d i s t r i c t .  

Occurrences of tungsten  minerals  are.widespread  throughout  the 

. ,  

abundant i n  B r i t i s h  Columbia. IVolframite,  the  other common ore- 
mineral  of  tungsten, has been  found a t  the.Twgsten-Wolframite 
p rospec t   i n , t he  A t l i n  a r e a ,   a t   t h e  Red.Rose .and Black Pr ince   in  

minerals and s t o l z i t e ,  a lead   tungs ta te ,  have been  found i n  the  
the  Hazelton area,  and in   the~Sheep  Creek.area.   Tungst ic  oxide 

Taylor  prospect i n   t h e  Cariboo d i s t r i c t .   Tungs t i t e   has   a l so  been 
found i n   t h e  Reno mine i n   t h e  Nelson d i s t r i c t .   P o w e l l i t e ,  which i s  
a .calcium  molybdate  and-sometimes  contains  tungsten, commonly forms 
a s  an  oxidation  product.of  molybdenite i n  the  presence of schee l i t e .  
Powell i te   occurs   in  some of the  high-temperature  replacement (lime- 
s i l i c a t e )   d e p o s i t s  'of s chee l i t e   i n   t he   Sou the rn   In t e r io r  and VJest 
Kootenays:  Other  than  scheelite, none of these minerals   afford any 
promise of tungsten  production from the  depo.sits  found s o  f a r .  

O f  the   tungsten-bearing  minerals ,   scheel i te   is 'by  far   the  most 

o f  veins and i n  high-temperature  replacement  (lime-silicate)  de- 
I n  B r i t i s h  Columbia schee l i t e  i s  found i n  many differ.ent.  types 

pos i t s .   I n   t he  Bridge  River a rea  i t  is found i n  narrow,  carbonate-. 
s t i b n i t e   v e i n s   a t  the Tungsten Queen  and  Tungsten King mines, and 

o f . t h e   d i s t r i c t .  A t  t he  Regal  Silver.mine  near  Revelstoke i t . i s  
i n  gold-bearirig  quartz-veins i n  some of the  gold.  producing mines 

associated  with  lenses  of heavy p y r i t e  i n  quartz  veins, .   In  the 
Cariboo it i s  foind  in  gold-bearing  quartz  veins  variously  associated 
with.pyri te ,   .galena,   sphal .er i te   'and  te t rahedri te .  I n  the Telkwa- 
Hazelton  area it occurs i n  len t icu lar   quar tz  Veins associated  with 
a p a t i t e  and or thoclase.  

More de ta i led   descr ip t ions  .of these  different   types of s chee l i t e  
veins w i l l  be  found i n   d e s c r i p t i o n s  of proper t ies .  

temperature  replacement  ( l ime-sil icate)  type were  found i n  1942. 
The deposi ts  are in  l imestone  and  associated  sediments  close  to con- 
t a c t  w i t h  gran i te   rocks .  The mineral izat ion i s  character ized by 
quartz,   l ime  garnet,   diopside,   vesuvianite  and'in  places  pyrite  and 
pyrrhot i te ;   magnet i te  i s  apparently  absent.  I n  some places  lime- 
stone  beds have been  completely and uniformly  replaced by these 
minerals and the  resul t ing  rock i s  l o c a l l y   r e f e r r e d   t o  as 'lskarn.tt 
Similar  rock  associated w i t h  s chee l i t e  i s  r e f e r r e d   t o  as l l t a c t i t e "  
i n  California  and Nevada. Since  the  discovery  of  important 
quant i t ies   o f   schee l i te  i n  the  Nelson a r e a ,   p a r t i c u l a r l y   a t   t h e  

I n  the Nelson area,  important  scheelite  deposits  of  the  high- 
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Emerald.mine,  numerous.other  discover.i.es i n  lime-silicat,e rocks have 
been reported ' f rom  the  southern  par t  of the  Province. A more de- 
ta i led   d i scuss ion   of   the  Nelson deposits  and  those  in  the  Southern 
I n t e r i o r  may be  found on pages 133-156 of t h i s   r e p o r t .  

p a r t  of tha t   geologic   un i t  known as the  Cordilleran  regi.on  which ex- 
I n  common with  the Western  United S t a t e s ,   B r i t i s h  Columbia is. 

tends  north-westerly and south-easterly  along  the  westerly  part  of 
North America. The deposi ts   responsible , for   the  United  States   pro-  

reasonable  to  expect somewhat comparable d e p o s i t s   i n   t h e   p a r t  of 
duction of tungsten l i e  wi th in   th i s   reg ion ,  and i t  is therefore  

the  same reg ion   i n   Br i t i sh  Columbia.  Because of these f:avourable 
conditions,   further  prospecting  for  tungsten  minerals  within  the 
Province,  and.the development of l ike ly   p rospec ts  might  be  expected 
to   y i e ld   f avourab le   r e su l t s . ,  . . 

ATLIN AREA 

TUNGSTEN and 
These adjoining.groups  are  a t  the head of  
.Boulder Creek,  one  of the main t r j b u t a r i e s  
of  Pine  Creek. The property was staked  by 
the  Consolidated Mining and  Smelti.ng Company 

WOLFRAMITE* 

of Canada Ltd., i n  1939. 

and  open-cutting on the  veins ,   but   in , l942  they  turned  the work over 
t o  Norman Fisher  and Ole Olsen. Fisher  and  Olsen p1.an t o  develop 
the  property as an  individual.  operation  and  to hand sori; o re   fo r  
shipment. 

This company prospected  the  ground  and  did  extensive  stripping 

of  Atlin  to  the  Consolidated Camp on Boulder  Creek. From thence  the 
The property i s  reached  by  13  miles of  motor-road f'rom the  town 

showings are reached by t r a i l  o r  easy traverse . through open country. 

The minera l   depos i t . cons is t s  of i r r egu la r   qua r t z   ve ins   i n  feld- 
spar  porphyry  and  granodiorite. The quartz i s  general ly   barren,   but  
wolframite occurs i n  very  sparse and widely-scattered  patches  and 
specks. . .  

. ' A bulk  test-sample  weighing 98 pounds, s t a t e d  by the  shipper 
t o  be representat ive of the   sor ted  and cobbed product,   shipped  in 

assayed:  tungstic  oxide (W03) 19.5  per  cent; manganese, 1.2 per  
December 1942 t o   t h e  Government Sampling Plant  a t  Prince  Rupert, 

per   cent .  
cen t ;   i ron ,  6.8 per  cent;  phosphorus, 0.01 per   cen t ;   s i l , i ca ,   66 .4 :  

. >  
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STIKINE AREA 

I n  1942 scheel i te   associated  with  galena was 
DEVIL'S ELBOW UT. de t ec t ed   i n  specimens from t h i s   l o c a l i t y .  

PORTLAND CANAL AREA 

towns of  Alice A r m  and Stewart.  Stewart is served by coastal   steamers 
This   a rea   l i es   nor ther ly  from Prince  Rupert and includes  the 

from Prince  Rupert  and Vancouver  and Alice Arm by per iodica l  mail 
boat .  

t he  area, but   only  in   the.Molly B has it been  found  even i n  moderate 
amounts. Two of the   depos i t s ,   the  Molly B and the  Dot and  Louise, , .  

are  high-temperature (lime-silicate) replacement  deposits and the 

are  quartz-vein  deposits.   Scheeli te  has  also  been  reported from 
o the r s ,   t he   L i t t l e   Pa t ,  Badland, HoEback, Silverado,  and  the  Esperanza, 

Luci l le  No. 1 and  showings on Red B l u f f  Mountain. 

Small amounts of   schee l i te  are found i n   s e v e r a l   p r o p e r t i e s   i n  

c lose   t o   a r eas  of g r a n i t i c  rocks r e l a t e d   t o   t h e  Coast Range Bathol i th .  
The deposi ts  are i n  sediments  and  volcanics,  although some a r e  

LITTLE  PAT. BADLAND on the   no- theas t   s ide   o f 'Bi t te r  Creek va l l ev  
The L i t t l e  Pat ,  Badland  and Hogback are s i t u a t e d  

and HOGBACKie' east and southeast   of  the  bridge on the Bear 
River  road  over  Bitter  Creek. The claims are 

I ~ ~~ 
~ ~. 

held by location  by  Arthur Cameron of  Stewart  and  his  partner  Arthur 

a number of  narrow f i s su re   ve ins   i n   qua r t z -d io r i t e  which  contain 
Boyle.. On these  claims  and on  open ground ad jacen t   t o  them there  are 

quartz ,   pyr i te ,   chalcopyri te  a.nd schee l i t e .  The showings are   three-  
quar te rs  of a ,mile  o r  less  southeast   of,   and  about1,OOOfeet above 
the Bi t ter  Cree.k bridge  and  can be reached  from t h a t   p o i n t  on foot  
in   ha l f   an   hour .  The bridge i s  9 miles by  road  north  of  Stewart. 

The main  showing, o w t h e  hogback  from which  one claim r e c e i v e d i t s  
name, i s  a t  an   e leva t ion  of1,200 f e e t  and about4,OOOfeet  south 
40 degrees  east  of  the  bridge. It cons i s t s  of a narrow f issure-vein 
cut t ing  quartz-dior i te .  The ve in   s t r i kes   no r th  30 degrees west and 
dips  a t  90 degrees. It va r i e s  from 6 inches   i n   w id th   a t . t he  main 
c u t   t o  1: inch or  less  in   cu ts   about  100 or  200 feet   northwest,   and 

sists of quartz ,   chal .copyri te ,   pyr i te ,   local ly   molybdeni te  and 
t o  2 1/2 inches i n  a c u t . 2 5   f e e t   s o u t h e a s t .  The mineral izat ion con- 

0.11 per   cent  across 3 inches.  
s c h e e l i t e .  Samples assayed: WOs, n i l ,   a c ros s  6 inches;  and W03, 

* Report  by W. H. Mathews, B r i t i s h  Columbia Department of  Mines. 
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i n   e l e v a t i o n   i s ' a n o t h e r  vein,  8 inches.wide,  s t r ik ing   nor th  70 de- 
To the  northwest of the main showing  and about  150  feet  lower 

grees west and  dipping 85 degrees  northeast. It is  spar ingly 
mineral ized  with  scheel i te .  To the  northwest and about 50 f e e t  be- 
1ow' this .exposure i s  'an open-cut on what may be the  same vein, 
measuring from a f r a c t u r e   t o  6 inches  wide,   str iking  north 40 de- 

with  quartz, .pyrite,   chalcopyrite and a ' l i t t l e  s chee l i t e .  
grees  west  and  dipping 60 degrees southwest. It i s  mineralized 

To the  northwest  and  about 100 f e e t  below t h i s  l a s t  showing is  
s t i l l  another  vein,  from a f r a c t u r e   t o  8 inches  wide,   str iking  north 
45 degrees west and dipping 85 degrees  northeast. It consis ts   of  
quartz  with.smal1 amounts  of pyri te ,   chalcopyri te  and schee l i t e .  

About 100 f e e t  above and to   the  northeast   of   the  hogback show- 
ing is s t i l l  another  vein, o r  r a the r  a series of lenses  of  quartz, 

pyri te ,   chalcopyri te  and schee l i t e .  The widths are extremely 
sometimes with open c a v i t i e s  and comb structure ,   minemlized  with 

var iable ,  two or  more ' lenses  might  parallel   each  other,   each up t o  
4 and 6 inches in   t h i ckness .  An average  width  might  be 6 inches.  
A sample representat ive  of   the  open-cut  assayed: WO3, 0.12 per 
cen t .  

About1,WOfeet  north of and a t  the  same e leva t ion  as the  hog- 
back  showing i s  a quar tz   ve in ,   s t r ik ing   nor th  45 degrees west and 

quartz  porphyry. The vein is l e n t i c u l a r  and va r i e s  i n  width from 
dipping 60 t o  70 degrees  northeastward,  cutting  quartz-.diorite  and 

3 t o  6 inches.  It i s  mineral ized  with  quartz ,   pyr i te ,   sphaler i te ,  
s chee l i t e ,  some galena  and  te t rahedri te .  It i s  reported t o  assay: 

composite  sample  of the  vein  gave: WO3, 0.01 per  cent 1. gold, 0.01 02. ; 
s i lver ,   4 .3   oz .   per   ton .  

, Gold.0.25 and silver,lloa. pe r . t on .  Assays for  tungst,en of a 

The occurrences  of   scheel i te   in   this  area offer  some promise  of 

and too  small t o  be  commercial,  even as  a by-product of gold 
in t e re s t ing   quan t i t i e s ,   bu t  t he  ex i s t ing  showings a re  t o o  low grade 

production. , .  

Scheel i te  was discovered i n   t h e  workings on 
LUCrLLE 'No. 1. . t h i s  claim in   the   S tewar t  area by the owner, 

(UNITED EMPIRE) Er.nest Low of Stewart .  

.LOUISE and DOT" s t a k e d   i n  August 1942 on a small. s chee l i t e  . 
Two claims, the  Louise and the la, were 

showing by  Arthur Cameron of  Stewart. They 

va l ley ,  about 4 1/2 miles north -of Stewart .  
are on the  steep,  lower  slopes of the  west wall of  the Bear River 

The only  workings  consist  of one o ld  open-cut  and a recent  small 

-> 
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excavation 20 o r  30 f e e t  below it, a t . a n   e l e v a t i o n  of 400 feet .above 

Bear River  valley.  They are  reached  by a foot- t ra i l ,   brushed  out  
sea-level,  o r  s l i g h t l y  more than 300 f e e t  above t h e   f l o o r  of the 

across  the Bear River. If the  property shows promise of  production, 
a long  the  r iver-f la ts ,   leading  for  1 3/4 miles  from  the  road-bridge 

a cable  bridge  could  readily  and  cheaply  be  erected  across  the Bear 
- River a t   t h i s   p o i n t   t o   t h e   r o a d  on t h e  e a s t   s i d e .  The c u t s   a r e   i n  a 

small draw sloping  s teeply ( 3 5 ' t o  50 degrees)  southeastward, amid a 
number of c l i f f s  and th i ck ly  wooded h i l l s i d e .  

Small amounts of s c h e e l i t e   a r e  found i n  a  bed  of l ime-s i l ica te  
rock 2 t o  6 f e e t   t h i c k  and i n   l e n s e s  of  t he  same type  of  rock  from 
1 1/2 t o  2 f e e t   t h i c k  and 3 fee t   long .  Two grab samples, one  from  a 
well-mineralized  part  of  a lens,  assayed:  Tungstic  oxide (WO3), 0.04 
t o  0.27 per  cent.  

rock and associated metamorphosed sediments. 
A large  boay  of  granite  outcrops 150 f e e t  from the   l ime-s i l ica te  

MOLLY B* e a s t  bank of Bear River on a s t e e p   h i l l s i d e  that extends 
The Molly B molybdenite-scheelite  showings'are on the 

from  the  water 's  edge t o  an  e levat ion of 105 f e e t ,  
d i r ec t ly   ac ross  from the  town of Stewart. They are  reached from 
Stewart by rbw boat .  

The property  consi.sts of 10 claims,  the Moll.7 B, the  Gold Axe 
Nos. 1 t o  5 inclusive,   the  Re11 Nos. 1 t o  $ inc lus ive  and the  
Big Bel l   Fract ion,   held by loca t ion  by the  Stewart  Canal Gold Mines 
Ltd . ,  N .  P.  L. care  of E .  T. Applewhaite,  Secretary,  of  Stewart. 
The molybdenite-scheelite showings a re  on the  Skamakoonst Indian 
Reserve,  and it i s  necessary t o  obtain.permission  to   operate  from the  
Department of  Indian  Affairs .  During t h e   l a s t  war a small amount of 
molybdenite was shipped  from t h i s  property.  

The workings.consis t  of  4 open-cuts  and 1 shor t   ad i t . ' on   t he  

e leva t ion  10 f e e t  has  been  driven  south-easterly  for 10 fee t ,   the  
s t e e p   h i l l s i d e  above the  Rear River. The lowermost  open-cut, a t  

a d i t ,  a t  e l eva t ion   30   f ee t  and 1 2  f e e t   e a s t e r l y  from  the last open- 
cut ,   has 'been  dr iven  south-easter ly   for  10 f e e t .  An upper  open-cut, 
a t   e l e v a t i o n  50 f e e t  and 40 f e e t   e a s t e r l y  from  the  lower  open-cut, 
has  been  driven  easterly 6 feet ,   another   open-cut ,   a t   e levat ion 90 
f e e t  and 60 f e e t   e a s t e r l y  from the  middle one has  been driven 
e a s t e r l y   f o r  6 f e e t .  The uppermost  open-cut, a t   e l e v a t i o n  105 f e e t  
and 12  f e e t   e a s t e r l y  from t h e   l a s t ,  has  been  driven  easterly f o r  5 ,  
f e e t .  They have a l l  been  driven on the same mineralized  bed. 

The schee l i t e  and  molybdenite a r e  found i n  a  band of  lime- 
s i l i c a t e   r o c k  formed  by high-temperature  replacement  of a  bed  of 

Q 
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limestone.  This  bed,  which  strikes  south 60 degrees  east  and dips  
from 65 t o  75 degrees  southwestward is 8 f e e t  i n  width  .in  the lowest 
open-cut but   decreases   gradual ly   to  a thickness  of 2 f e e t  up t h e   h i l l ,  
then, where next  exposed; i n   t h e  open-cut a t  e leva t ion  50 f e e t ,  it i s  
4 feet in   th ickness ,  and f i n a l l y ,   i n   t h e  uppermost  open-cut a t  eleva- 

The bed can be t raced  f o r  
only a p  f e e t  beyond t h i s  c u t .  The rock, 

t i o n  105 f e e t ,  i t  abrupt ly  narrows from 4 f e e t   t o  less than an inch.  

or ig ina l ly   an  impure  limestone, has been  metamorphosed to  a mixture 
of diopside,   garnet,  and epidote . '  Calcite, which may o:r may not  be 
p a r t  of the  original  l imestone, i s  found in   p laces .   This  bed, 
evidently  favourable  for  replacement,  has  been  mineralized  with 

and  below the  mineralized  bed,  consist of hard ,   re la t ive ly   th in-  
s chee l i t e ,  molybdenite  and p y r i t e .  The adjacent  beds, 'both  above 

bedded t u f f  or  impure quartzi te ,   of ten  containing  s igni .€icant  amounts 
of  l ime-sil icate  minerals,   but no excess   calci te ,  and  p:robably f o r  
th i s   reason   they  were  unfavourable for   minera l iza t ion .  

Granite i s  exposed a t  the   r iver   l eve l   about1 ,WOfeet   nor th  of 
the  workings. Its contact  apparently  plunges  steeply  south and  pre- 

outcrops at  t h e   r i v e r   l e v e l  a l i t t l e  over  half a mile south-westerly. 
sumably passes  under  the  workings a t  a considerable  depth.  Granite 

Hanson (Geological  Survey of Canada, Memoir 159,  p.  17)  describes  an 
important  fault   following  the Bear River,  and maps it as passing ap- 
proximately 500 f e e t  west of t he  showings. Whether t h i o   f a u l t ,  i f  it 
exists i n   t h i s   v i c i n i t y ,  has  had any influence on the  mineral izat ion 
or on the  cont inui ty  of the  limestone  horizon, i s  a problem  which 
cannot be solved a t  the  present  time. 

The grade of the  molybdenite  and  s,cheelite i s  not  high. A 360- 
pound shipment s e n t   t o   t h e  Government Sampling Plan t  a t  Prince  Rupert 
of  hand-sorted  material  taken from the  lowest open-cut assayed: 
Molybdenum, 4.2  per  cent and tungstic  oxide (WOg), 1.5  per   cent .  
Impurit ies  included: 

Iron ........................................ 11 . 0% ............................. 

Sulphur 3 .5% 
Copper t r a c e  

............................. Arsenic .......................... t r a c e  
S i l i c a  .............................. 40.458 . .  Manganese ............... 0 .9% 
Zinc ........................................ 0.4% ........................................ 

Phosphorus 0. 24% 
Tin  t race 

Lead t r a c e  Bismuth ......................... n i l  
................ Antimony ..................... ni:L . 

5 1/2 feet,  assayed:  Tungstic  oxide (WOs), '0 .37 per  cent; molybdenum 
A channel  sample,  taken  across  the  face of t h e   a d i t ,  a length of 

90 f e e t  above the  r iver  level  assayed:  Tungstic  oxide (WO ), 0.22  per 
(Mo), 0.17 per   cent .  A second  channel,  taken  across'4 :fee.t on the   cu t  

cent ;  molybdenum (Mo) , 0.02 per cen t .  A 148-pound  sample %las ted  from 
the  lowest  cut and  from the  face of the  adit  assayed:  Tungstic  oxide 
(WOg), 0.15 per  cent;  molybdenum  (Mo), 0 .2  per  cent.  Etamination  with 
an u l t ra -v io le t  lamp shows t h a t   s c h e e l i t e  i s  present   th~oughout   the  

'exposures ,   wi th  somewhat lower  grade in   t he   cons t r i c t ed   pa r t s  of the 
bed than  elsewhere.  Occasionally  high-grade  streaks or patches  of 
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scheeli te-bearing  material   are found, bu t   these   a re   no t   suf f ic ien t ly  
l a r g e   t o  form shipping  ore.  Elsewhere  scheelite is too  fine-grained 
or  too  uniformly  distributed  to  permit  any  appreciable  concentra- 

the  same uniformity  of  grade  throughout  the  deposit as does the 
t i o n  by hand-sorting. It is  doubtful  whether  the molybdeni.te shows 

schee l i t e ;  i n  general ,  it appears  to  be  concentrated  in  the lower 
exposures. 

RAINIER 
'' Shheel i te  had been."dZScov~red"ii?"sarhples' f roh" 

the  lower  workings  of  the  Silverado mine by 

to   the  property  by  the  wri ter  t o  determine i f  it 
(SILVFRADO)" Arthur Cameron of  Stewart,  and a v i s i t  was made 

e x i s t e d   i n  comme.rcia1 amounts. 

The lower  workings  of  the  Silverado mine a r e   s i t u a t e d   a t   a n  
elevat ion of  from 1,700 t o  1,800 f e e t  above sea   l eve l  on the  north 
fork of Portland  creek, a point  about 1 1/4 miles southeast  of the 
town of Stewart. They can  be reached by  a t r a i l ,  now p a r t l y  over- 
grown, leading  from.the  shores of Portland Canal about 1 mile south 
of Stewart or  by way of r iver   f la t s ,   rock   s l ides ,   bush   and  canyons 
from the  Molly B property. on the   eas t  bank of  the Bear River   direct ly  
across  from  Stewart. The main  exposure i s  s i tua ted   in   the   bo t tom of 
a fairly  deep'canyon  which  can be approached  from one poin t .  A 
f ixed  rope  has   been  instal led  to   a id  i n  the  descent. 

gether  with  the  other  claims of the  Silverado  group, some years ago 
reverted t o  the  crown and  has si?ce  been bonded  by the  Rainier 
Syndicate ,   Incorporated,   wi th   regis tered  off ices   a t  122  Pemberton 
Block, Victor ia ,  B.  C .  

These  workings a re   s i t ua t ed  on the  Rainier  claim  which, to-  

veins,  3 t o  6 inches  wide,  which form a network i n  a shear-zone 4 t o  
Small amounts of s chee l i t e   a r e  found in   sub-para l le l   quar tz  

6 f e e t w i d e .  The shear-zone  has  been  followed f o r  35 f e e t  by  a 
d r i f t ,   e l e v a t i o n  1,750 feet ,   dr iven  northwester ly  from the canyon 
f loo r .  

assayed:  Tungstic  oxide (WOg), 0.22 per cent .  
A sample taken  across 5 1/2  inches o f  the   best   mineral izat ion 

The rocks  near  the  workings  are  massive  volcanics. 

RED BLUFF MOUNTAIN A r m ,  on the  !Washout Creek slope of Red Bluff 
Schee l i te  has  been  found  by J. Flynn of Alice 

Mountain. 

#. 
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Scheel i te  .is f o u n d ' i n - t h e  underground  workings 

.west  side  of  the  Kitsault  River  Valley,  about 
ESPERANZA* of t h i s   s i l ve r   p rope r ty .  The mine i s  on the 

1. mile nor th  of  Alice A r m ,  and i s  owned by the  Esperanza Mines Ltd. 
(N. P. L . )  w i th   r eg i s t e red   o f f i ces   . a t   V ic to r i a .  

The rocks on t h i s  p rope r ty   i nc lude . a rg i l l i t e s  and qua r t z i t e s .  
The nearest   large  area of g r a n i t i c   r o c k s   l i e s  3 miles  to  the  west.  

. .  

3 and 4, a r e  on the  scheelite-beaping  vein and the remainder  are 
on other  veins.  Adits Nos.: 2 t o  4 are  connected by s topes.  

The workings  consist  of 10 a d i t s ,  5 of which, Nos. 1, 2,  2a, 

Small ,   i l l -def ined  patches  of   scheel i te   are   found  in  No. 1 
ad i t ,   ha l f  way',up  the  stope  connecting No. 2a  and No. 3 a d i t s ,  
and i n  Nos. .3 .and- 4 adits. .  

The scheel i te   occurs  i n  a quartz  vein  which is mineralized 
w i t h  several   sulphides   including  such  argent i ferous  var ie t ies   as  
f r e i b e r g i t e  and ruby   s i lver .  .The quartz  vein  ranges i n  width 
from 3 t o  9 inches i n  genera l ,   a l though  in   the   cen t ra l   par t   o f .  
the  workings it widens to   about  3 fee t . '  

The s c h e e l i t e   h a s t h r e e  modes of occurrence: :first, as  
widely'separated  patches  of.   small   grains  within  the  vein,:second, 
a s sca t t e red   g ra ins   i n   c lo se ly   spaced ,   pa ra l l e1 ,ve in l e t s  of  quartz 
which  branch from the main v e i n   a t  an acute  angle and t h i r d ,   a t  a 
few places  as  grains  scattered  through  wall-rock  close  to  the  vein.  

The s i z e   o f . t h e   a r e a s  w i t h i n  which. scat tered  grains   of  
s chee l i t e   a r e  found is usual ly .smal1; .   the   largest  of such.areas  
seen was roughly 20 f e e t  i n  diameter. 

Ten samples.taken  across.   the 'best ,   concentrations of s chee l i t e  
gra ins  i n  these  areas  gave an,average assay of:  Tungstic oxide 
(W03); 0.3 per   cent   for  an average  quartz-vein  thicknes.3 of 
14 inches  over a possible  aggregate  area of 500 square   fee t .  

The  dump conta ins 'on ly  a negl ig ib le  amount of s chee l i t e .  
. .  

COAST .AREA 
" . 

Got t f r id  Knutson,  of Butedale,  reports 

'from  the  Butedale  area. 
PRINCESS ROYAL ISLAND f inding   schee l i te  i n  specimens  obtained 

. .  
. .  . .  

, .  . .  . . 

3t Report by W .  '.H. Mathews, Bri t ish .Columbia Department  of Mines. 
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TERRACE - USK AREA 

around two small  towns, Terrace  and Usk,  on the  Canadian  National 
Railway,  95  and  107 miles  respectively  east   of  Prince  Rupert .  

The Terrace-Usk area i s  in   no r the rn   Br i t i sh  Columbia and  centres 

ve ins   i n   t he   a r ea  and i n  pegmatite on the  Ptarmigan  group on 
Thornhill  Mountain. 

Small amounts  of s chee l i t e   a r e  found  in.many of the quartah 

rocks  ranging  from 1 mile  to  16  miles  in  diameter.  
The Terrace-Usk a rea  i s  characterized  by  bodies of  g r a n i t i c  

Scheel i te  has been  reported from a  quartz  vein on the  

of Kitsmgallum Lake. The claims formerly owned by 
BEAR AND CUB Bear and Cub mineral  claims on  Maroon Mountain, east 

Matt Allard of Terrace  are now owned by Ifl. J .   Asse ls t ine  and associates  
of Vic tor ia .  

Scheelite  has  been  reported  from  the  'St: Pa@ c ia im  in  
. THORNHILL the  Ptarmigan  group on Thornhill  M t .  (VII, Hanson, 1925, 

MT. pp. 110 t o  118; V I I ,  Marshall, 1926,  pp. 39 t o  41; V I I ,  
Mandy, 1930, I). 78; VII, Kindle,  1937,  p.  9), owned  by 

a s  much ,as 3 inches  in  diameter i n  a  pegmatiticquartz  vein that 
J. A.  and A .  Michaud of Terrace. .The s c h e e l i t e . i s  found as nodules 

ranges  from  6  inches t o  2 f e e t  wide and  has  been  traced  for 200 f e e t .  

BLACK BULL 
Scheelite  has  been  found  in  workings on the Gem 
claim  by VI. Hagen, the  owner,  of Copper River. 
The property is on the  western  shoulder of 

Kleanza  Mountain i n  theZymoetz  River  area. 

WHITE BLUFFS Miner,  June  25,  1942, p. 26) from t h i s  group, 
Tungsten  has  been  reported ( J o l l i f f e ,  Northern 

owned by T. Turner of Terrace, on the  northwest 
shoulder o f  Kleanaa  Mountain,  6  miles east  of  Terrace ( V I I ,  Kindle, 
Mem. 205, 1 9 3 7 ; ~ .   4 9 ) .  

Tungsten  has  been  reported  (Jolliffe,  Northern Miner, 

slope of Kitsalas Mountain, 1 1/2  mil-es  south-westerly 
LUCKY LUKE June  25,  1942, p.  26) from th i s   p rope r ty  on the   eas t  

from Usk.  The property is .  owned by L .  E .  Moodie and R .  Lowrie of 
Usk (VII, Kindle, Mem. 205, 1937,  p.  49). 

Tungsten  has  been  reported  (Jolliffe,  Northern  Miner, 

wester ly  from Usk. The property i s  owned by the  Wsk 
CORDILLERA June  25,  1942, p .  26) from t h i s  property 1 mile  south- 

Mining Co.. (VII, Kindle, !#em. 205,  1937,  p.  46). 

EMMA and I . X . L .  the  old  workings on these  rever ted Crown-granted 
J .  Bell, of Usk, reports   f inding  scheel i te ,  i n  

claims. The claims l i e  1 mile  north-easterly 
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from Usk,  on the   eas t  bank of the Skeena River and about a quarter  
of a mile from the highway. 

J .  Bell  of  Usk, the owner, repor t s   schee l i te   in   quar tz  
. . RIDGE veins on th i s   p rope r ty .  The property i s  4 miles  north 

of Usk, a t  an  e levat ion of about &000 f e e t  on the  r idge 
between  Hardscrabble  and  Nicholson  Creeks on the  west s ide  of   the 
Skeena River. 

GROTTO Northern  Miner, June  25, 1942, p.  26) on  Hardscrabble 
Tungsten has been  reported from t h i s  group  ( Jo l l i f fe ,  

Creek about 1 1/2  miles  from  Pitman f l a g   s t a t i o n  on 
the Canadian  National  Railways. It i s  owned by G. Alger and associates  
of Usk (VI1 Kindle,  1937, Mem. 212, p.  38). 

Tungsten  has  been  reported from t h i s  group  ( Jo l l i f fe ,  

s ide  of  the  south  fork of Legate  Creek  about  14 
ZONA MAY Northern  Miner,  June  25,  1942,  p.  26)  on  the e a s t  

miles  by t r a i l  south-easterly from Paci f ic  ( V I 1  Kindle,  1937, Mem. 
212, p .   38) .  

TELKWA - HAZELTON AREA 

'The  Telkwa-Hazelton area extends from Telkwa nor ther ly   for  57 
miles t o  Hazelton  and  includes  the  mountainous  country  lying  west of  
the  Bulkley  River and e a s t  of t he  Skeena  River.  Smitt.ers i s  the 
l a r g e s t  town i n   t h e  area. Telkwa, Smithers and  Hazelt.on may be 
reached  by  motor-road  northerly  from Vancouver, the  di.stances  being 
773, 781  and  830  miles  respectively. They are  on the   nor thern   l ine  
of  Canadian  National  Railways.  Hazelton  being 80 miles, Smithers 
129 miles and Tel.kwa 137  miles  from.Prince  Rupert. 

The tungsten  propert ies   in   the  area  include  the Bed Rose and 

Whitewater i n  the  mountains a t  the head  of the Telkwa River wester ly  
Black  Prince i n  t h e  Rocher DBboulB' range south of Hazelton and the 

from Telkwa. Tungsten minerals of mineralogical   in terest  only have 
been  reported  by  Joll iffe  (Northern Miner,  June 25, 1942,  p.  26) 
from the Rocher DbboulQ mine south  of  Hazelton and  from the 
and Higgins  north-easterly from Hazelton. 

s ign i f i can t .  They are  a l l  e i t h e r  i n  or  c l o s e   t o  small. bathol i ths  
The regional   dis t r ibut ion  of  the Telkwa-Hazelton deposits i s  

of gran i t ic   rocks .  The  Red Rose and  Black  Prince l i e  on  the west 
and east s ides   respect ively,   of   the  Rocher Dbboulf5 bat,holith,  and 
the  Whitewater l i e s  on the   eas t   s ide   o f  a small b a t h o l i t h   a t   t h e  
head  of the Telkwa River. The Mohawk mine i s  on the ksorder of a 
small s tock   tha t   cons t i tu tes  Four Mile Mountain,  north-easter1.y 
from Hazelton,  (Kindle,  1942, p .  3 6 )  and the  Higgins i.s on the  bor- 
ders  of a granodiorite  stock  about 30 miles  east   of  Haelton  ( idem. 
p"   22) .  
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Rocher Ddboul6 ba tho l i th  and t h e   b a t h o l i t h   a t . t h e  head  of the 
Telkwa River   ind ica tes   tha t   these   ba thol i ths  and their   borders  
should be prospected f o r  possible 'addi t ional   occurrences.  

The close  associat ion of the more important  deposits  with  the 

RED ROSE Nos. 1 t o  8, inc lus ive ,  owned by Mrs. Barbara S.  
This  property  consists  of  the  mineral   claims TunEsten 

Sargent, New Hazelton  P. 0. The property i s  on t h e  
west s ide  of t he  Rocher  DQboul6 range south  of  Hazelton, and the 
workings a re  between elevat ions of  5,200  and  6,360 f e e t  on the 
divide between Red Rose (Balsam) and Armagosa Creeks, westerly- 
f lowing  t r ibutar ies  of  Juniper Creek (see Map No. 3 D, Department 
of Lands, Br i t i sh  Columbia, 1937).  Juniper  Creek  flows  south- 
wes ter ly   in to   the  Skeena River a t  Skeena  Crossing,  approximately 
15 miles down-stream from  Hazelton. 

The  Red Rose property was f i r s t   s t a k e d  and owned by'Messrs. 
C .  Peterson and C .  Ek,  and preliminary work was done about 1914 
(Galloway, VII, 1934, p.   190;  1916,  p.   113).   Prior  to 1923, only 
the  gold-silver showings  were explored,  the  existence  of  tungsten 
on the  property  being unknown. Kindle ( V I I ,  1940, p.  56)  mentions 
t h i s  work as follows: 

"The o r ig ina l  group of five  claims,  staked  by C .  Peter-  
son  and C .  Ek about  1913, were named as follows: Red Rose, 
Yellowhammer, P,rosperity,  Juniuer,  and S m i t .   I n  1914, a 
syndicate headed  by T. J .  Vaughan-Rhys secured  an  option 
and  drove two a d i t   d r i f t s  a t  e leva t ions  of  5,450  and  5,690 
fee t  on a sheared zone tha t   conta ins  a l i t t l e  gold and 
copper. A t  e leva t ion   5 ,150   fee t  a c ros scu t   ad i t  was dr iven 
430 f e e t   t o   i n t e r c e p t   t h e  downward cont inuat ion of the 
sheared  zone,  but  without  'success.  in  1916  the Skeena 
Development Company continued  the work, d r iv ing   t he   ad i t  
a t  e leva t ion  5,450 f e e t  a to t a l   d i s t ance   o f  250 f e e t ,  
and the  upper a d i t  a t o t a l   d i s t a n c e  of 160 feet  along  the 
sheared  zone." 

About 1923, tungsten-bearing  minerals were recognized i n  a 
quartz  vein  that   outcropped on a shoulder 700 f e e t  above the  upper- 
most gold-silver  workings.  This  tungsten  discovery was f i r s t  re- 
ported upon by Gall.oway (VII, 1923, p .  106) and a fur ther   descr ip-  
t i o n  of the  occurrence i s  given  by Hurst ( V I I ,  1924,  pp.  44-45). 
It i s  understood tha t   s ince   t he   d i scove ry   o f   t ungs t en   l i t t l e  work, 
other  than  assessment, was done u n t i l   t h e  summer.of  1940 when the 

menced diamond-drilling; t h i s  was s ' tar ted a f t e r   t h e  w r i t e r ' s  first 
Consolidated Mining  and Smelting Company, Limited, optionees, com- 

v i s i t   t o   t h e   p r o p e r t y   i n  Jul.y,  1939.  Since t h a t  time the company 
has done considerable underground work a n d   e a r l y   i n  1942 they com- 
menced mil l ing.  

In   add i t ion   t o   t he   r epor t s  mentioned  above, the  property  has 
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been  described by O'Neill (VII, 1919,-pp.  18-19); Lay (VII, p.  126) 
and Hurst, (VII, 1927,  pp.  49-50). . 

The property i s  reached by  motor-road from Hazelton.to Skeena 
Cros'sing, a dis tance of 15  miles,  thence  by newly graded  road up 
Juniper and Red Rose Creeks f o r  11 miles   to   the  main mmp and mill a t  
3 ,900fee te leva t ion .  From the  main camp a t ractor   road  leads up the 
mountain-side to   t he  mine camp a t5 ,600fee t   e l eva t ion .  A surface- 
track  connects  ' the mine-camp and the  lower a d i t  (as of August ,1942) 
a t  an e leva t ion   of6 ,130fee t .  A g r av i ty   ae r i a l   t r am5;240fee t  long 
connects  the mine w i t h  the  mill. 

The mountain-side i n  t he   v i c in i ty  of the  workings  extends be- 

degrees or  more, and are   character ized by a l t e rna t ing  irock-bluffs 
tween 1,000 and  2,200 f e e t  above timberline.  Slope  angles  reach 35 

and t a lus - s l ides .  

The d e t a i l s  of the  surface  geology  as  interpreted  by  the  present 
wri ter   are   given i n  (p ig .   3 ) .  

. .  

The rocks c o n s i s t  of  sediments, now mostly  hornfe:ls, t h a t  have 
been intruded  by s i l l - l i k e  masses  of d i o r i t e  and diorite-porphyry. 
These rocks-s t r ike   nor th-eas te r ly   a t   r igh t   angles  and  towards a 
la rge  mass of granodior i te ,   the .wes ter ly   contac t  of  which l i e s  about 
750 f ee t  ea s t   o f . t he   t ungs t en  showings. The youngest  rock  noticed 
was a small dyke of  feldspar  porphyry  intrusive i n t o  the  granodior i te .  

I n  t he   v i c in i ty  of the  workings  the  sediments  are  chiefly  dense, 
massive  hornfels.  rocks w i t h  1-inch  shaly  partings  spaced from  6 

surfaces   are   grey or brownish a s  a r e s u l t  of the  presence of f ine  
inches t o  2 f e e t   a p a r t .  The rocks  weather t o  light-brown  but  fresh 

b i o t i t e   f l a k e s .   well-defined sedimentary  banding i s  lacking and 
determinations of a t t i t u d e s  have t o  be made where shaly  par t ings 
are   suff ic ient ly   wel l   developed.  

are s t i l l  fine-grained,  but are d e f i n i t e l y  more argill;tceous,  blacker 
i n  colour and less  massive.  'The  brownish  cast on the  :fresh  surfaces 

b i o t i t e   f a r t h e r  away from the granodior i te  where the  contact metamor- 
i s  absent .  This  change i s  the   r e su l t  of  the  gradual  disappearance of 

ph ic   e f fec ts  become less,pr.oiounced. These rocks  are  probably 
a rg i l l aceous   t u f f s .  . , , .  

Approximately  2,000 f e e t  and  beyond t o  the  west,  the  sediments 

. , , '_  ' , , ~  . .  

The d i o r i t e  and dior i te-porphyry  are   dark  grey  to   greenish 
weathering  rocks,  grey t o  black-white on the  f resh  surface and mas- 
s ive   i n   s t ruc tu re : .   Tex tNaI ly ' t he   d io r i t e  'is, fine-grained  grani t ic ,  
most of the  grains  belng  approximately  0.5 mm. i n  diameter. The 
diorite-porphyry  consists :of Iwell-shaped plagioclase-feldspar   crystals  
averaging 1 by 2 mm. s e t  i n  a fine-grained t o  dense  groundmass. 

: . . .  - -  . 
i , ,: .;: /I , 

i n  colour  than  any of the  other  rocks.  Although it is  f a i r l y  even- 
The granodior i te  is a massive,  light-grey  rock and much l i g h t e r  
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Fig. 3. Red Rose. Plan showing surface workings and local 
geology. Barometer,  pace  and  compass survey. July, 1939. 
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gra ined   in  tex twe,  the  grain-sizes  range from  2 t o  10 mm. i n  average 
diameters. 

From the  few s t r i k e s  and dips  obtainable  the  writer  concludes 
tha t   the   rocks  i n  t he   v i c in i ty  of the Red Rose workings s t r i k e   i n  

rocks   in   b luf fs   ha l f  a mile  southerly  across Red Rose Creek. s t r i k e  
a genera l   nor th-eas te r ly   d i rec t ion  and d ip  north-westward.  Bedded' 

westward d ip ,o f   t he  sediments i n   t h e   v i c i n i t y  of the  Red Rose work- 
north 35 degrees  east  and are  approximately  vertical .  The north- 

ings,  a d e f i n i t e  north-westward d i p ' o f  35 degrees was observed i n  
the No. 2 a d i t ,  i s  at   variance.with  the  general   south-eastward  dip 
of the  sediments  in  the  Juniper Creek basin  as  given  by O'Neill on' 
the  areal  map (VII, 1919, Map No. 1731) accompanying h is  memoir. 
This  variance may be explained  by a ' s l igh t  roll o r  small  fold  super- 
imposed on the major  south-eastward  dipping  structure. 

The major s t r u c t u r a l   f e a t u r e s  i n  t he   v i c in i ty  of the  workings 
a re  a d i o r i t e  s i l l  about 400 f ee t   t h i ck ,  and  a diorite-porphyry 
s i l l  about 800 f ee t   t h i ck .  These s i l ls  s t r ike   nor th-eas te r ly  and 
dip  north-westward. The smaller one appears t o  have  had  a loca l iz -  
ing  influence on the  main tungsten  mineralization. 

under two headings: f i r s t ,   t h e   o l d  Red Rose vein  that   contains  
The mineral showings on the Red Rose property  are  described 

gold-silver  and,copper on which work p r i o r   t o  1923 was done;  and 
second, a descr ip t ion  of the  tungsten'  occurrences above but on the 
same h i l l s i d e .  The presentwork i s  being done on the  tungsten show- 
ings.  Inasmuch as  the  present  examination was  made a s   p a r t  of a 
general  tungsten  survey,  the  gold-silver and  copper  veins will be 
r e fe r r ed   t o   on ly   i n so fa r  as they have geological  bearing on those 
containing  tungsten. 

The most recent   report  on the  old  workings i s  by  kindle^ (VII, 
1940, p.   57),  who describes them as  follows: 

"The No. 1 cross-cut  adit ,   driven 430 f e e t   n o r t h   a t  
e levat ion 5,150 f e e t  i s  e n t i r e l y  i n  sediments. 

done outcrops a t  i n t e rva l s  up a s teep  ravine  (slope of 34 
'!The shsared zone on which most of the   ear ly  work was 

degrees)  between  elevations of  5,425  and 5,825 f e e t .  It 
s t r i k e s  from north 30 t o  north 45 degrees west and dips 
45 degrees  southwest.  In the  No. 3 a d i t ,  a t   e l e v a t i o n  
5,450  feet,  the  sheared zone ranges  from 1 t o  4 f e e t   i n  
width. It cons is t s  of sof t ,   rus ty ;   pu lver ized   rock   la rge ly  
leached of i t s  sulphide  content. An 18-inch  channel  sample 
taken  across t h i s  ma'terial; 65 f e e t  'from the  face  of  the 
adi t ,   assayed:  . gold,  0.015 ounce  a t on ;   s i l ve r ,  0.09 
ounce  a ton,  tungsten, none. I n  the  No. 4 a d i t   a t   e l e v a -  
t i o n  5,690 feet   the   sheared zone i s  a l s o  composed l a r g e l y  

width of 3 , f e e t .  For 70 f e e t  from the po r t a l   t he  sheared 
of s o f t ,  ground-up, ru s ty ,   a l t e r ed  rock and has  an average 

- 63 - 



zone i s  i n  sediments,  but  from 70 f e e t  t o   t he   f ace   o f   t he  
d r i f t   t h e  hanging-wall is d i o r i t e .  Along the   pa r t  of the 
d r i f t   i n   t h e  sediments  the  sheared  zone 2s replaced  by con- 
s ide rab le   ve in   qua r t z   t ha t ' c a r r i e s  a l i t t l e   p y r i t e .  A 
channel sample taken  across  the  vein 50 feet  from t h e  por- 
t a l ,  where. t he re  i s  a 24 inch  width.  of  vein  quartz con- 
ta in ing  3 per  cent of pyrite,  assayed:  gold,  0.54 ounce 
a tori; s i l v e r ,  0':79 ounce a ton;  tungsten, none.. 

. ,  

"No. 2 a d i t  i s  100 fee t   southeas t   o f  and  35 f e e t  below 

p a r a l l e l   t o   t h e  main sheared  zone.  'This  vein  ranges fr,om 
the No. 3 a d i t .  It i s  dr iven 50 fee t   a long  a v e i n   t h a t   l i e s  

f ee t .  The hanging-wall i s  d i o r i t e  and  the  foot-wall i s  
6 t o  24 inches i n  width, and  has  been t raced   less   than  100 

a l t e r e d   a r g i l l i t e .  The vein  consis ts   of .   the   fol lowing 
gangue minerals,   in  order  of abundance,  hornblende, q u a r t z  
and b i o t i t e ,  and c a r r i e s  a l i t t l e  pyrrhot i te ,   arsenopyri te  
and chalcopyri te .  1' 

The tungsten  occurs . in  a vein  that   outcrops on t h e   h i l l s i d e  as 
shown i n   ( F i g .  3 ) .  The ve in   s t r i kes   no r th  45 degrees west, d ips  

from 18 inches   to  8 f e e t .  The exposures ,   three  in  number, in- 
from 55 degrees   to  60 degrees  south-westward  and  ranges i n  width 

d i c a t e   a . s t r i k e   l e n g t h  of 290 f e e t  and a third  reported  exposure,  
covered  by snow and i c e  a t  t he  time of the writer's first v i s i t  
i n   J u l y ,  1939,  would ex tend   th i s   l ength   to  330 f e e t .  The vein- 
matter cons is t s  of qua r t z ,   o r thoc la se ,   apa t i t e ,   b io t i t e ,   s chee l i t e ,  
f e r b e r i t e ,  a l i t t l e  tourmaline  and  very  small amounts  of  chalco- 
p y r i t e  and  molybdenite. 

This  tungsten  vein is i n   p a r t  a siliceous  replacement,  along 
a shear-zone,  by murky, grey   quar tz ,   and   in   par t  a f i l l i n g  of l a t e r  
fractures by   ve in le t s   and   len t icu lar  areas of  white, m i l k y  quar tz .  
The milky  quartz i s  the  more abundant of t he  two types   o f   s i l i c i f ica-  
t i o n .  The extreme  width  and  rather  indefinite  walls of the   ve in  
towards  the  north-west  end  of  the  outcrop i s  perhaps  explained by a 
g r a d u a l   s i l i c i f i c a t i o n  of the  wall-rock from the   cen t r a l   f r ac tu re .  
It i s  t o  be noted   tha t  most of  the later mineral izat ion  appears   to  
be confined  to  the  white m i l k y  quar tz .  

Chalcopyrite  occurs as sca t te red   g ra ins   wi th in   mi lky   quar tz ,  
and  molybdenite as occasional, .   1/4-inch  sulphide-fi l led  fractures 
that   extend f o r  a length  of  only a few inches  within  the  quartz .  

a l l .near ly   co lour less ,   and   fe rber i te ,   dark  brown i n  colour,  no t  
Orthoclase  fe ldspar ,   apat i te  and scheel. i te,  (See P la t e  1 - A )  

within  the  milky  quartz,  but a lso i n  small amounts i n   t h e   g r e y  
only  occur  abundantly as c lus t e r s   e i t he r   t oge the r  or sepa ra t e ly  

replacement  quartz.   In  the most south-easterly  exposure  scheeli te 
and ferber i te   occur   together   in   patches  ranging from 1./4-inch t o  
2 inches  in   diameter .   In   the most north-westerly  exposure  the 
minerals  are found separa te ly ,   the   fe rber i te  as i r r e g u l a r l y  
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sca t te red  small blades  and  the  scheelite as an inde f in i t e   s t r eak  of 
1/2-inch crystals ,   the   s t reak  ranging from l/2-inch t o  I? inches and 
t raceable   for  3 feet  before  dying  out  in  vein-quartz.  Elsewhere, 
the   schee l i te ,  of more widespread  dis t r ibut ion  than  the  ferber i te ,  
i s  seen as small grains   not   readi ly   dis t inguishable   without   the  a id  
of u l t r a - v i o l e t   l i g h t .  

Relationship Between the  Tungsten  Vein  and the Old  Red  Rose Vein. 

Whether the  tungsten  vein and the  gold-silver  vein  of  the  old 
workings are one,  cannot  be  proved  definitely.  Talus  between  the 
ends  of  the two obscures  any  possible  outcrop  connection between 

vein. The p ro jec t ed   s t r ike  of e i ther   ve in  on the  hil1s:ide ap- 
them. However, ce r t a in   f ea tu re s   i nd ica t e   t ha t   t hey  may be the same 

proximates  the  posit ion  of  the  other,   but  they  differ  mineralogically.  
The tungsten  vein  contains   scheel i te ,   ferber i te ,  a l i t t ' l e  molybdenite 
and  chalcopyrite. The gold-silver  vein  contains a small1 amount  of 
scheel i te ,   chalcopyri te  and s a f f l o r i t e .  It may be  noted,  however, 

gold-silver  vein up t h e   h i l l ,  and the  upper p a r t  i s  a l l  quartz and 
tha t   there   appears   to  be a decrease  in  the  sulphide  content of the 

between the  gold-silver showings  and the  tungsten showings, the 
lack ing   in   su lphides .  Although there  has  been a change i n  mineralogy 

minerals   in   both  belong  to  a group  of  minerals tha t   cha ;?ac te r i s t ica l ly  
form wi th in   the  same high  temperature  range.  Therefore,  though  not 
definitely  proved, it is  probable   that   the  tungsten vei:n i s  a con- 
t inua t ion  of the  gold-silver  vein.  

Faul t ing  appears   to  have  occurred  along  the  si te of  the  gold- 
s i lver   ve in .   This   ve in  i s  a mineralized  shear-zone  that  outcrops 
on the   h i l l s ide  between elevat ions of' 5,750 and 6,100 f e e t   ( s e e  
Fig. 3), strikes  north-westerly and dips  approximately  45  degrees 
south-westward. The shear-zone is marked by  well-defined  faults 
fo r  a distance  of  approximately 500 f ee t   no r the r ly  from Number 4 
ad i t   ( see   F ig .  3)  and then by a quartz  lens,  ranging from 1 f o o t   t o  
5 f e e t   i n  wid th  and extending from an  elevation of 6,100 feet t o  
6,225 feet .   Faulting  along  this  shear  appears  to have displaced 
the  rocks 'on e i t h e r  side of it. A spec i f ic   ind ica t ion  o f  the amount 

diorite-porphyry s i l l .  The north-easterly  extension of the contact 
of the displacement may be   seen   in   the   uphi l l   contac t  0.F the lower 

has  been  faulted  approximately 400 f ee t   no r the r ly  on the  slope  of 
the  hi l l .   Extensive  ta lus   prevents   cont inuous  t racing  of   contacts ,  
but mapping of  the  rock  types on e i the r   s ide  of  the  shenr  also  in- 
d ica te  a northerly  displacement  of  the  rocks on the east s ide  of  
the  shear.  When'this  displacement i s  considered  with  the  north- 
wes te r ly   s t r i ke  and  the  south-wester1.y d ip  of t h e   f a u l t ,  it i s  
seen that such a displacement  could  be  caused by a normal f a u l t .  

apparently follows the  shear.  Judging from the  indicated  replace- 
ment of  sheared  rock by the  quartz   in   the  lens   that   outcrops between 
elevations  of 6,190 and  6,225 f e e t ,  major movements along  the  shear 
are   considered  to  have  antedated  vein-formation. 

The quartz-sulphide  mineralization  of  the  old Red :Rose working 
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workings  which w i l l  be described from the  south-east  to  the  north- 
The turigsten  vein i s  exposed i n   f i v e  and poss ib ly  six surface 

west a long   the   s t r ike  of the   ve in .  

c u t   t h a t  has  been dr iven  north 30 degrees  west f o r  12  f e e t  t o  a 
5-fOOt face. The cu t  was badly  sloughed,  but a t  the  top of the 

vein-matter i n   t h e  dump indicated  the  presence  of a considerable 
face an 3.8-inch width  of  vein-quartz was seen. A study  of  the 

more abundant. A se l ec t ed  sample of mineralized  fragments from 
amount of   schee l i te  and f e rbe r i t e ,   t he   s chee l i t e   be ing   s l i gh t ly  

the dump assayed:  Tungstic  oxide (W03), 22.2 per   cent .  

Number 1 working, a t  an   e leva t ion  of 6,350 f e e t ,  i s  an open- 

north 60 degrees west from Number 1, is  a small t rench i n  d i r t .  
and t a l u s ,  no vein-matter i s  exposed. 

Number 2 working, a t  an   e leva t ion  of  6,360 f e e t  and  27 f e e t  

nor th  75 degrees  west  from Number 2, i s  a l s o  a small d i r t  c.ut with 
no vein-matter  exposed. 

Number 3 working , ,a t   an   e leva t ion  of 6,350 f e e t  and 45 f e e t  

Number 4 working, a t  an  e levat ion of 6,350 f e e t  and 50 f e e t  
north 20 degrees west from  Nmber 3, i s  an open-cut t h a t  has  been 

width  of 8 f e e t .  No mineralization  other  than  quartz was seen i n  
driven  'north 60 degrees   east   for  12  fee t .  This  cut  exposes a vein- 

the  vei.n-matter . 

Beginning a t  a poin t ,   e leva t ion  6,350 f e e t  and  125 f ee t   no r th  

posed  by a rib-like'   outcrop for 45 f e e t  i n  a d i r ec t ion   no r th  40 de- 
45 degrees west from Number 4 working, the   ve in  i s  continuously ex- 

grees   west   to   an 'e levat ion of  6,330 f e e t .  The vein-matter  ranses 
from 6 t o  10 f ee t   i n   w id th ,  and cons is t s  of quartz  with small amounts 
of cha lcopyr i te ,   fe rber i te  and s c h e e l i t e .  A few scat tered  blades of 
f e r b e r i t e  only were ' seen   a t   the   south-eas t  end  of th i s   ou tcrop .  

where it occurred as an i n d e f i n i t e  s t r eak  of 1/2-inch c r y s t a l s  i n  
Scheel i te  was observed only a t  the north-west end of the  outcrop, 

sol id   vein-matter   lying  c lose  to   and  paral le l ing  the  foot-wal l  of 
the  vein.   This  streak  ranged from  1/2-inch  .to 2 inches  in   width 
and could be traced  for  approximately 3 feet   before   dying  out   in  
vein-quartz;   associated  f issuring was absent .  

t i on  of  6,310 f e e t  and 45 f e e t  north 30 degrees  west  from  the  north- 
Number 5 working, the l a s t  to  the  north-west, i s  a t  an  eleva- 

west end of the  outcrop  described  above.  This  working was f i l l e d   w i t h  
snow and i c e  a t  t he  time  of  .the w r i t e r ' s   f i r s t   v i s i t ,   b u t  it evident ly  
was an open-cut t h a t  had  been  driven  south-easterly,  oresumably a1.ong 
the   ve in .  

e levat ions of 6,237 f e e t  and 6,130 f e e t .  When the writer v i s i t e d   t h e  
The underground  workings cons i s t  of two d r i f t s  on the  vein a t  

p rope r ty   i n  August  1942 a thi rd  low-level   adi t ,  a t  'an  e levat ion of 
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5,920 H feet was be ing   s t a r t ed   t o   cu t   t he   ve in  a t  greater  'depth. The 
two upper adi ts   explore   the  vein  for   dr i f t - lengths  of  about 300 and 
330 feet   respect ively.   Stopes were s t a r t e d  on the   ve in .  

swelling from a few inches   to   severa l   fee t   wi th in   d r i f t - lengths  
of a few f e e t .  The amount o f   s chee l i t e   pe r   l i nea l   foo t  of vein 
is usua l ly   d i rec t ly   p ropor t iona l  t o  the  width  of  the  vein.  However, 
even in   sect ions  of   the   vein  r ioderately uniform i n   w i d t h , . t h e  amount 
of scheel i te   var i .es  and r e su l t s   i n   shoo t s  of good grade  ore  alternat-  
ing  with  those  of  poorer  grade  material. Mining has  not  progressed 
f a r  enough to   determine  the  exact   s ize  and  shape  of  the  ore-shoots. 

As seen i n   t h e  drifts, the  vein is lent icular ,   p inching and 

This   property  consis ts  of the  mineral  claims  Cariboo 

New Hazelton. 
BLACK PRINCE and  Black -Bear, owned by Mrs. Barbara S. Sargent of 

The property i s  on the  east s ide  o f  Rocher D6boulB Mountain be- 
tween elevat ions 4,650  and  5,020 f ee t  a t  t he  headwaters  of  Mudflat 
Creek, (see Map  No. 3 D, Department  of  Lands, B r i t i s h  Columbia,  1937) 
Mudflat Creek joins  the  Bulkley  River  approximately  l 'mile above the 
mouth of   the Suskwa River. 

Most of the   p resent  surface work on the  tungsten showings  ap- . 
pea r s   t o  have been  done before  1916, as described  by Galloway (VII, 
191.6, p .  118) under ' the name of Black Diamond. Other  than  possibly 
extending  the  open-cuts a few feet, v e r y   l i t t l e  developxent  appears 
t o  have been done s ince   tha t   t ime.  

The writer can f ind  no record of  production from the  property.  

mil.es south-easterly from New Hazelton t o  a wood-road that turns  
The property i s  reached  by  following  the  motor-road for   9 .2  

off  to  khe.west.   This  road may be  followed  by motor  fo:r half  a mile 
and then by foot  for  approximately 1 mile.  Thence a pack-horse 
trail branches to  the  north-west  and  leads  to  an abando;?ed camp- 
cabin 6'miles d i s t a n t   a n d . a t  an elevat ion of 4,150 f e e t ,  

The mountain-side i n   t h e   v i c i n i t y   o f . t h e  workings ,is s teep  
and  consists  mostly  of  bare  rock and ta lus-s lopes  that  .Form the 

lakes ,  one i n  a nor ther ly   d i rec t ion  1,000 f e e t  below the  workings, 
south-easterly wall of a large  c i rque,  now occupied by .two cirque- 

workings. Water from small g l ac i e r s  a few  hundred f e e t  above, 
and t h e   o t h e r   i n  a north-wester ly   direct ion,   400.feet  below the  

flowsinto  the  upper  lake  and-  thence  cascades  into  the  lower  lake 
about, 600 f e e t  below. 

A small cabin, now in   d i s r epa i r ,   s t ands  on the edge of a small 
sod-swamp t h a t   l i e s  between the  two~cirque-lakes.  

t h a t  forms the   ea s t e r ly  margin of the Rocher D6boul6 i r ixus ive  
The showings a r e   i n  a mineralized  shear-zone in   g ranod io r i t e  
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mass. Sedimentary  rocks l i e  approximately  1,500  feet t o  the  north- 
e a s t  and   ex tend   in   tha t   d i rec t ion  f o r  several   miles  down Mudflat 
Creek  and across  the  Bulkley  River:   , in  the  vicinity  of  the Bl& 
Prince  the  granodiorite-sedimentary  contact  trends  northerly. The 
relationship  of  the.,Rocher DBboul6 in t rus ive  mass t o  the main east  
bathol i th   has   a l ready  been  given on pages 59-60. 

dips  from 60 t o  72 degrees  south-westward  and  ranges  from 18 inches 
The tungsten-bearing  shear-zone  strikes  north 35 degrees  west, 

t o  2 f e e t   i n   w i d t h . '  The workings  seen  by  the  writer  indicate  an ex- 
posed~hor izonta l   l ength  of 80 fee t ,  through a ver t ica l   d i s tance  o f  70 
f e e t ,  between elevations  of 4,950  and  5,020 f e e t .  However, the  shear 

the  exposed  section.  North-westerly,  the  presence  of  the  shear  .has 
continues  north-westerly  and  south-easterly beyond the  extremities  of 

been  noted  by.Kindle  (VII,  1940,  p.  47) a t  an  e levat ion of 4,650 f e e t  

easterly beyond the las t  open-cut the  shear  may be  seen  extending up 
i n  a cu t   inaccess ib le   to   the   p resent  wri ter .  For 500 feet   south-  

the  face of a rock  bluff  towards  the  mountain-top. It appears  only 
as a s t r e a k   o f   r u s t   i n   t h i s   b l u f f  and  probably  contains l i t t l e  vein- 
matter. This  indicates a probable  horizonta.1  length  of  the  shear, 

through a v e r t i c a l   d i s t a n c e  o f  approximately 600 f e e t .  , 

though not  necessarily  of  the vein-matter,  of approximately 900 f e e t  

The quartz lenses i n  a shear-zone  enclosed i n  sheared  granodiorite 
ane from  one to   t h ree  i n  number, are generally  continuous and range 
from 6 t o  14  inches i n   width.^ These lenses  contain  abundant  limonite 
and small amounts of  unoxidized  Dyrite,  molybdenite,  ferberite  and 
schee l i t e .  Thin  s t reaks  of   fe ldspar   crystals  and bleached  mica  flakes 
a lso  occur   in   the  vein-matter .  

Schee l i te   and   fe rber i te   a re   found.as   d i scre te   g ra ins   in   about  
equal amounts within  quartz  vein-matter  on  the dump from a n  open-cut, 
elevatiorl of 5,020 f e e t ;  none was recognized  elsewhere. The schee l i t e  
i s  widely  scattered  throughout  this material as grains  averaging 
1/16th  of  an  inch i n  diameter  and more r a r e l y  as well-shaped c rys t a l s  
measuring  about  1/8-inch to   l /4- inch.  The f e rbe r i t e ,   l e s s   w ide ly  
scat tered  than  the  scheel i te ,   occurs   in  crystals up t o  1/4-inch i n  
s i ze .  Larger  crystals and p a i n s  of f e r b e r i t e  have  been  described 
in   ea r l i e r   r epor t s ,   bu t   ro s t   o f   t h i s  material. appears   to  have dis-  
appeared. 

Extreme weathering and oxidation  of  the  exposures i s  marked. 
Abundant snow and i c e  waterhavingrelativelyeasyaccess .to  vein- 
mat ter   plus   an  or iginal  abundance  of  sulphides  along  the sh, ear-zone 
have  caused  the extreme weathering  and  oxidation  of, the  sulphides.  
These processes  have  resulted  in  the  development of ce l lu la r   quar tz  
and   r e s idua l   l imon i t i c   ma te r i a l   l e f t   w i th in   t he   ce l l   spaces .  The 
wri ter   bel ieves   that   weather ing,   p lus   oxidat ion,  have decreased 
the amount of   scheel i te   and  ferber i te  a t  p re sen t   v i s ib l e   i n   t he  
vein-exposures. The existence  of more scheel i te   in   the  vein-matter  
before  oxidation i s  suggested by the   fac t   tha t   the   unoxid ized  
mater ia l   car r ies  a larger  percentage of the  mineral.. 
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Although it i s  improbable t h a t   s c h e e l i t e  would be destroyed  by 
oxidation, a decrease, i n   t h e  amount o r ig ina l ly   p re sen t   i n  a sur- 
face showing, could be a t t r i bu ted   t o   t he   t u rbu len t  and erosive  act ion 
of the  run-off  water.  This  action would be   par t icu lar ly   s t rong  a t  
t h i s   a l t i t u d e  and on such  steep  slopes. 

The sugges t ion   tha t  more fe rber i te   than  is a t 'p resent   seen ,  

reasons: (1) the  writer  observed small residual  fragments  of  fer-  
exis ted  in   the  vein-matter 'before   oxidat ion,  i s  warranted  for two 

b e r i t e  embedded i n  crystal-shaped  casts  of  limonite,  (2)  although 

monly considered  refractory,  i t s  alteration  to  iron  oxide,   has  been 
f e r b e r i t e  and a l l  other  minerals  of  the  wolframite seri.es a re  com- 

noted  by  several   wri ters .  For a discussion of the  oxid.ation  of 
tungsten  minerals (see I, Emons, 1.917, pp.  427-432). 

I n  view  of these arguments i n  favour  of  the  former  existence 
of   schee l i te  and f e r b e r i t e   i n  now oxidized  vein-matter,  the  writer 
suggests   that   an  es t imate   of   the   tungsten  content  of the   ve in  can 
be made only  in  fresh,  unoxidized  vein-matter. To ob ta in   t h i s  it is  
necessary  to  extend  the  present  workings  to  points  below  the zone 
of des t ruc t ive ly   s t rong .oxida t ion .  

or ta lus- f i l l . ed  draw.;  up the  rock  bluffs   that   feed  the draw and on 
t o  a grassy,  partly  heather-covered  shoulder. 

The workings, 500 f e e t  above timber-line,  extend up a s l ide-  

showing on the   ve in-shear   access ib le   to   the   wr i te r   in   iu ly .  
A descr ip t ion  of t h i s   exp lo ra t ion  w i l l  begin a t  the  lowest 

Number 1, a t  an  elevation of  4,953 f e e t ,  i s  a sma1.l s t r ipp ing  
on a 60-degree face,  4 f e e t  high, that exposes a 14-inch  width  of 
shear ,   containing  12. inches of leached  quartz  mineralized  with a. 
l i t t l e  py r i t e  and  molybdenite.  Kindle (VII, 1940, p .  47) describes 
an  exposure on t h e   v e i n   a t  an elevat ion of  4,650 f e e t .  The guide, 
John Sargent,  advised  the writer tha t  the lowermost  showing, 
probably  that  seen  by  Kindle a t  4,650 f e e t ,  was former1.y accessible  
by ladders  running across the.   face of the  b , luff .  

Number 2, 30 f e e t   v e r t i c a l l y  above  and south 35 degrees east 
fi-om  Number 3 ,  is an  open-cut t h a t  has  been  driven  south  35  degrees 

and  hangingwall.-shear. The footwall-shear is 8 inches  wide a t  the 
e a s t   f o r  15. feet   to   an  8-foot   face.  The face  exposes a footwall- 

f l oo r   bu t  upwards and  towards Number 3 working it d ies   ou t   to  1 

vein-shear,  continuing upwards from Number 1 working  and pas t  Num- 
inch. The hangingwall-shear, 20 inches  wide,  constitut,es  the main 

ber 2 t o  Number 3 and beyond t o  the las t  exposure i n  Number 4 .  

wide within  sheared  and decomposed granodior i te .  Three other 
This  shear  consists of three  quartz  r ibs,   1-inch, 2- and  3-inches 

minor shears i n  t he  hanging-wall of t h i s  main shear are exposed 
by adjacent   bluff-faces .  These shears  range from a knife-edge t o  
3 inches  in   width and cons is t  of sheared  rock  and small.  amounts of 
relatively  unmineralized  quart,z. 
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grees   eas t  from Number 2 ,  i s  an  open-cut that   extends  south  35 de- 
Number 3 working, a t  an  e levat ion of  5,003 f e e t  and south 35  de- 

g rees   ea s t   fo r  10 f e e t   t o   t h e   p o r t a l  of a n   a d i t   t h a t  i s  d r iven   i n   t he  
same d i r ec t ion   fo r  10 f e e t  t o  the  face.   This combined open-cut  and 
a d i t  is on the upward continuation of t he  main hangingwall-shear 

6 t o  14 inches of quartz which i s  badly leached and the c a v i t i e s  
from Number 2 working. This  shear i s  18 inches wide and contains from 

p a r t l y   f i l l e d   w i t h   l i m o n i t i c   m a t e r i a l .  Some areas   of   the   quartz  con- 
ta ined decomposed c r y s t a l s  of fe ldspar  and  mica,  and the   t ex ture  sug- 
gested  pegmatit ic  material .   Small  amounts  of unoxidized  pyrite and 
chalcopyrite s t i l l  remain in   t he   qua r t z .  

Number 4 working, a t  an   e leva t ion  of  5,020 f e e t  and  south 35 
degrees  east  from Number 3, i s  an  open-cut that   has  been  driven  south 
35 degrees east  f o r  16 f e e t .  It i s  on the same vein-shear  that  ex- 

Number 4 the shear i s  2 f e e t  wide a t  the  face and cons i s t s  of th ree  
tends upwards from Number 1 through Numbers 2 and 3 workings. In  

lenses   o f   ce l lu la r   quar tz ,  combining a footwall-lens 5 inches  wide, 
a middle lens  6 inches w i d e  and a hangingwall-lens 6 inches  wide. 
With the   except ion   of ,a  few  remnant g ra ins  of p y r i t e ,   f e r b e r i t e  and 
scheeli te,   the  quartz  contained  patches of l imonit ic   mater ia l   only.  

The vein-shear  has  been  stripped  for  approximately 200 f e e t  
south-easter ly  from Number 4 working on the brow of the   b lu f f .  

an  almost  unrecognizable  shear  in  the  granodiorite.  I n  a small 
However, as s e e n   i n   t h i s   s t r i p p i n g ,   t h e   v e i n   l o s e s  i t s  i d e n t i t y   i n  

p i t   wi th in   the   s t r ipp ing ,   the   g ranodior i te  has been  leached  for a 
dis tance of 1 foo t  on ei ther   s ide  of   the   vein-shear  and  has  been 
mineralized  with  disseminated  pyrite.  

tion  of  the  vein-shear i s  covered  for 500 f e e t  by  heather and 
t a l u s .  However, what may be  the  vein-shear is seen 100 feet above 

b lu f f  two rus ty   shea r s  may be  seen. These are 6 f e e t   a p a r t  and 
the  base  of  an  unscalable  bluff 500 f ee t   sou th -eas t e r ly .   In   t h i s  

seem to   range   in   wid th  from 6 inches  to  1 foo t ,  and one of them 
seems to   con ta in  some quar tz .  These shears  are much l e s s  w e l l -  
defined  than  the main vein-shear i n  which the   cu ts  have  been made. 

South-easterly beyond the  end of the  str ipping  the  continua- 

ber  1 workirig, a n   a d i t  has  been dr iven  south-easter ly   for   125  feet .  
About1,OOOfeet i n  a d i r ec t ion   no r th  20 degrees  east  from Num- 

This  adit   follows a quartz-sulphide  vein  that   s t r ikes   north  35 de- 
grees  west;  dips 54 degrees  south-westward  and  ranges  from l inch 
t o  6 inches i n   w i d t h .  

The vein-quartz  contains small amounts of  ankerit ic  carbonate 
and.clusters   of   black  tourmaline  crystals ,   and is ribboned  with 
moderate amounts of p y r i t e  and chalcopyrite.  Small amounts of 
s chee l i t e  are found a t  p l aces   i n   t he   ve in  where t h e   s u l p h i d e s   a r e .  
most abundant. It i s  commonly found i n   p a r a l l e l   s t r e a k s   w i t h   t h e  
sulphides .  The schee l i t e   g ra ins   r ange   i n   s i ze  from pin-points  to 
a reas   t ha t  measure  1/2-inch by 1 inch. They are   whi te   in   o rd inary  
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l i gh t   and 'oys t e r -wh i t e   i n   u l t r a -v io l e t   Egh t .  A chip-sample  taken 
along  the  vein a t  places where scheeli te  could be  seen i n   u l t r a - v i o l e t  
light  assayed:  Tungstic  oxide (WOs), 2.45.,per  cent;  copper,  1.2  per 
cen t ;   go ld ,   n i l  and s i l v e r ,   t r a c e .  As s e e n   i n   t h i s   a d i t ,   . t h e  
schee l i te  i s  not  found i n  amounts e i the r   l a rge  enough or continuous 
enough to   cons t i t u t e  a commercia1,shoot  of  tungsten-ore. 

This  property was examined i n  July, 1940,  and  again i n  August, 
1942. . .  

Tungsten  has  been  reported from t h i s  mine 

26)  on  Rocher.Diboul6.  Mountain  about 6 miles 
(Jol l i f fe ,   Northern Miner,  June  25,  1942, p .  ROCHER DI~BOULI~ 

south of Hazelton ( V I I ,  Kindle,  1940, Mem. 223, p .  50).  

Tungsten  has  been  reported from t h i s  proper,Ly  on  Four Mile 

Miner,  June  25,  1942, p .   26) .  The o r ig ina l  owner of   the 
MOHAWK Mountain, 5 miles  east  of  Hazelton  (Jol.liffe,  Northern 

property was E .  L .  Kinman of Vancouver (VI1 Kindle, Mem: 223,  1940, 
p.   35).  

HIGGINS (HAEGEN) 
Tungsten  has  been  reported  (Jolliffe, 
Northern  Miner,  June  25,  1942, p .  26) 
from th i s   p rope r ty  on the Babine 
t r a i l  30 miles e a s t  of Hazelton. 

WHITEWATER 
The Whitewater  group  comprises the  Whitewater Nos. 
1 t o  4 mineral  claims,  staked i n   J u l y ,  1942,  by 
the  present  owners, Tom Blythman and  Jock  Wilson 

/ 

of Telkwa. 

The claims are on S i lve r  Creek a t  the  head-waters of t h e  Telkwa 
River,  approximately  40  miles  westerly  from  the  village of Telkwa 
on the  Canadian  National Railways. They may be  reached  by  pack-horse 
t r a i l  from Chapman's ranch,.which is 5 miles up the Telkwa River 
from Telkwa. The ranch,  elevation2,050 fee t ,  is 14 l / Z  miles 
southerly  by  motor-road from Smithers,   elevation1,640feet.  From 
the  ranch  an o ld  pack-horse t r a i l  leads up the  Telkwa River f o r  ap- 
proximately 35 miles t o  Blythman's  camp-site,  elevation2,500  feet. 

i n t o   S i l v e r  Creek  and  then .to the  showings  which a re1 ,400fee t  
From the camp-site a foo t - t r a i l  2 miles  long  follows a s ide -h i l l  

above the  creek a t  an  elevation  Of4,680feet.  They are about 200 
f e e t  above the  t imberline.  

The showings consist   of a lent icular   quartz   vein  that   outcrops 
i n   t h e   b a s e  of a b lu f f  a t  the  top  of a long t a lus   s lope  and i n  

as the  bluff  showings. The. vein is in t e rmi t t en t ly  exposed f o r  
scattered  rock  exposures amongst ta lus   a t .about   the.same  e levat ion 

approximately 350 feet. Scheeli te  occurs  in  varying amounts at  
d i f fe ren t   p laces   a long   th i s   ve in .  The quartz  vein  ranges from 3 

25 degrees  westward.  Southerly  the  vein  disappears  under  overburden 
inches  to  3 f e e t   i n   w i d t h ,   s t r i k e s   n o r t h  25 degrees  east   and  dips 
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and  northerly it dies   out   against   the   sheared w a l l  of a north-easter ly  
trending  syenite dyke 50 f e e t  wide. 

points  along  the  outcrop of the  quartz,   but  only a t  one poin t  is it 
Schee l i te  occ.urs i n  very small quan t i t i e s  a t  widely  scat tered 

found i n  mineable  amounts. A t  t h i s   p o i n t  a sho r t   ad i t   has  been  driven 
north-westerly down the   d ip  of t he   ve in   fo r  10 f e e t .  It follows two 
lenses  of  quartz which  branch  from  the main q u a r t z  vein.  These lenses  

hangingwall-lens 6 t o   1 4  inches  thick.  Schee l i te  i s  abundant i n  
comprise a footwall-lens 8 inches  thick and 1 f o o t  d i s tan t ,   and  a 

these  vein-branches  over   their   ful l   th ickness   but   only for 4 f e e t  
down the   d ip  and for  an  equal  distance  along  the  str ike.  The 
scheelite  ore-shoot  probably  extends down the   d ip  of t he   ve in  beyond 
the  face of t h e   a d i t .  Whether the   l ength  of the  ore-shoot  increases 

vein.. On the  surface  the  scheel i te .does  not   extend beyond t h e  por- 
or decreases  with  depth  can  only  be  discovered by sinking on the 

menti0ne.d. 
t a l  of the.adi t ,   except  f o r  the   very  small quant i t ies   .previously 

The w r i t e r  sampled t h e   v e i n   i n   t h e   s h o r t   a d i t  because t h i s  i s  
the  only  place  in   the  quartz   exposures  where schee l i t e   occu r s   i n  

with  an  ul t ra-violet  lamp but  because of the small amounts  and very 
moderate.  amounts o r   b e t t e r .  Elsewhere i t  is  read i ly   de t ec t ab le  

presence  of   scat tered  scheel . i te   in   these small amounts a t   p l a c e s  
sca t te red   minera l iza t ion ,  samples would have no s igni f icance .  The 

.o the r   t han   i n   t he   ed i t  merely ind ica t e s   t ha t   s chee l i t e   does  occur 
sporadically  over  .the 350-foot length  of  the  vein.  

The samples  and resu l t ing   assays  of  samples  taken i n   t h e   s h o r t  
ad i t   a re   g iven   in   the   fo l lowing   tab le :  

Ce r t i f i -  
cate  Location 
No. 

Width 
Tungstic 

Inches 02 .  02.  % % (VJO~H 
Gold S i lve r  Lead Zinc Oxide 

3673 10 Footwall-branch a t  0.50 2;O 2.1  13.0  20.28 
p o r t a l  of a d i t  . ,  

3 68E 10 . For  3 feet   a long  0 .2  0.8 3.5  3.9  7.42 
hangingwall-branch 

369E. 14 Hangingwall-branch 0.44 2.3 5 .6  20.2 8.33 
a t  face 

370E ; 6 Hangingwall-branch  Trace Nil 0.1 0.9 5.85 
I 

i n   n o r t h  wall  

371E . 8 Hangingwall-branch  0.42  0.4 1.3  2.3  13.98 
i n   t h e  back 



pack-trai l  from a motor-road, the small amount of  scheelite  apparent 
a t  the  present  time  (August, 1962) warrants  only the  Icobbing of high 
grade  ore  that   can be  taken  out  by  pack-horses. However, the  occur- 
rence  of  scheeli te  here,   close  to  the  borders of a sma:Il bathol i th ,  
warrants further prospecting  of  the  batholith  for othe:? possible  de- 
pos i t s  of e i t h e r   s c h e e l i t e  or wolframite. 

Because  of the  isolated  posi t ion  of   the  property,  32 miles  by 

The wr i te r  examined th i s   p rope r ty   i n  August, 1942. 

TOPLEY  AREA 

The owner, Mathew  Sam, of Topley, :has found 

workings  on th i s  property on Frida;y  Creek,  about 
SILVER CUP s chee l i t e   i n   qua r t z   ve ins   i n   t he  underground 

7 miles northerly  from  Topley  Station. 

NORTH POINT OF FRASER RIVER AREA 

The North  Point o f  the  Fraser  River  area i s  adjacent   to   the 
most nor ther ly   po in t   o r  bend of the  Fraser  River. The main s e t t l e -  
ment i n   t h e   a r e a  i s  Hansard, a s t a t i o n  on the Canadian  National 

way of  private  motor-boats or "kickers" on the   r i ve r .  
Railways46  miles  east  of  Prince  George. From Hansard t r ave l  i s  by 

The scheeli te  occurrences on the  Ada claim and Sil.ver  group i n  
the   a rea  have  bean  described  by Lay (VII, 1935, pp. c-30 t o  C-32) as 
follows : 

"In t h i s  reg ion   the   format ion   cons is t s   o f   s i l i c i f ied  
schists,   mainly  quartz-muscovite  schist ,   quartz-bioti te 
s ch i s t ,  and  quartz-sericite  schist ,   in  which  occur a num- 
ber of  quartz  veins. These veins  are i n  most cases 
sparingly  mineralized  with  pyrite  and some contain i n  

a few'inches up t o  seve ra l   f ee t  and  have f r e e  walls. On 
addition  galena and sphalerite. They vary i n  width from 

the  Ada claim, owned by the   e s t a t e   o f   t he  l a t e  Oscar Eden 
and  developed by a n   a d i t  and d r i f t  therefrom, one vein 
contains a noteworthy amount of  scheelite.  This  mineral 
has  also  been  found,  although  not t o   t h e  same e x t e n t ,   i n  
a vein on the  Silver  group  occurring  in  similar  formation, 
s i tuated  about  1 mile   to   the  east on Averil  Creek. 

movement, and  the two v e i n s   i n  which scheel i te   occurs  
also  contain  considerable amounts of g raph i t e .   I n  no 
other  vein was graphite  observed. 

"Most of  the  veins  exhibit   evidence of post-mineral 

"Good water t ransportat ion .is avai l .able '   for   qui te  
l a r g e   c r a f t  between the Canadian  National  Ra.ilwaysat ', 

'Hudson's Bay Spur,'  about 2 miles west of  Hansard,  and 

- 73 - 



t h i s   f a c t  and  because  of  the  comparatively small expense 
th i s   p rope r ty ,  a dis tance  of .about  24 miles. I n  view  of 

t ioned on the  Ada seems j u s t i f i e d   t o   f u r t h e r  t e s t  tungsten 
p o s s i b i l i t i e s .  

.. involved, some addi t iona l  development on the   ve in  men- 

"No commercial p o s s i b i l i t i e s  are apparent i n  so f a r  as 
gold ,   s i lver ,  or lead  contents  are concerned. 

"Although these   p roper t ies  have  been previously 
examined and  an  account  appears i n   t h e  1928 Annual Report 
of the  Minis ter  of  Mines, B r i t i s h  Columbia,  on page  191 
and  192, they were  re-examined th i s   yea r ,  i n  view of the 

and a l so  because  .additional work had been done i n   t h e  
in te res t   ev inced  a t  the  present  time in   tungs ten   p roper t ies ,  

in te r im on the  Silver  group. 

ADA 
"This  mineral claim, owned by   the   es ta te  of the 
l a t e  Oscar Eden, i s  s i tuated  cont iguous  to   the 
eas te rn  boundary  of  Pre-emption  Lot 9606, a t  

t he  most nor ther ly   po in t  and on t h e   r i g h t  bank  of the 
Fraser r i v e r .  Low-lying meadow-land flanks t h e   r i g h t  bank 
of the  Fraser  r iver,   extending back f o r  a dis tance of about 
1,500 f e e t .  From this  point  the  valley-rim,  covered  with 
dense  vegetation  and  heavily  timbered, r ises abrupt ly  a t  
an  angle of about 40 degrees.  The property is r e a d i l y  
'reached  by  motor-boat  from  Hansard,  from  which it i s  d is -  
tant   about  25 miles .  

"The formation  consis ts   of   s i l ic i f ied  quartz-muscovi te  
s c h i s t  which s t r ikes   no r th  57 degrees  west  and  dips  about 

v e i n s ' a r e  exposed i n   t h e   a d i t  on the  property.  These con- 
60 degrees  south-west.  Within  this  host-rock two quartz  

form on s t r i k e  and  dip  with  the  planes of s c h i s t o s i t y  of 

Mineral izat ion  consis ts  of pyri te ,   galena,  and s c h e e l i t e .  
the  enclosing  rocks and a r e  from 3 1/2 t o  4 f e e t   i n   w i d t h .  

The last-mentioned  mineral i s  exposed, as f a r  as i s  known, 
i n  one ve in  and o n l y   i n   t h e  underground  workings. 

"The veins  show evidence  of  intense  post-mineral move- 
ment and i n  one case the amount of graphi te   p resent  is 
noteworthy. The schis t   formation  gradual ly   passes   into 
an  acid  rock  of  granit ic  texture  towards  the  face of the 
underground  workings. 

l a t e  Oscar Eden, and i n  1.922 the North Point  Mining Company, 
"The property was o r i g i n a l l y  staked o r  acquired by  the 

Limited, was incorpora ted   for  i ts  development.  This com- 
pany car r ied   ou t   the  underground  development described be- 
low,  and subsequently  another company, ca l led   the   Grani te  
Mining Company, was incorporated for t he  purpose of opera- 
t i o n .  No work has, however, been done a t  th i s   p rope r ty   fo r  
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more than   ten   years .  It seem  evident   that   the   gold-s i lver-  
l e a d   p o s s i b i l i t i e s  were o r i g i n a l l y  deemed worth  investigat-  

extent invest igated when found  underground. 
ing as tungsten was not exposed on the  surface,   nor i t s  

"Surface  workings have now e n t i r e l y  caved, but   consis ted 
o r i g i n a l l y  of a. shal low  shaf t   15  feet   in   depth and a d r i f t  
30 . f e e t   i n   l e n g t h .  These  w0rking.s  were d r i v e n   i n  a vein 5 
feet in'  width composed of   quartz ,   wi th ,pyri te  and galena; 
I n   t h e  1922 Annual Report it is, s t a t e d   t h a t   t h i s   d r i f t  
'Shows the   ve in   t o  be only   s l igh t ly   minera l ized . '  A sample 
taken i n  1928 from a small dump 6f t he  most heavi ly  miner- 
alized  pieces  assayed: Gold, 0.04 oz .   per   ton ;   s i lver  4.2 
per  ton;  lead, 10 per   cen t .  

"As determined by aneroid  this   year   the  e levat ion of 
t he  shaft i s  310 f e e t  above t h e   r i v e r .  

"To explore  the  region below the  above-mentioned vein 
an  adit   has  been  driven a t o t a l   d i s t a n c e  of 675 f e e t  on a 
bearing  north 48 degrees   east  a t  a. depth  of 210 f ee t  be- 
low the  co l la r  of   the   shaf t .  Two veins  were c u t  by the 
adit--one a t  372 f e e t  fYom the   po r t a l  and the  other  a t  the 
face.  Both veins  con.form i n   s t r i k e  and dip  with  the en- 
closing  quartz-muscovite  schist ,   str iking  north 57 degrees 
west and  dippi.ng a t  ab.out 60 degrees  south-west. The for- 
mer i s  quartz-f i l led,   spar ingly  mineral ized  with  pyri te ,  
and 3 1 /2   to  4 f e e t  wide. To i n t e rcep t  i t s  north-westward 
continuation a branch  crosscut was run a distance  of 65 
f e e t  on a bearing  north 8 degrees  east  a t  a poin t  340 f e e t .  
from t h e   p o r t a l  of the main ad i t ,   w i thou t   r e su l t s .  The 
ve in   cu t  a t  the  face of the main a d i t  was followed  by a 
d r i f t   f o r  a dis tance of 33 feet   south-east ,   and,the  width 
showing i n   t h e   d r i f t - f a c e  i s  4 1/2 f e e t .  The f i l l i n g  con- 

graphi te .  A sample.taken  across a width  of 2 feet at  t h i s  
sists of intensely  sheared material, quartz, schee l i t e  and 

point   assayed: .  G o l d ,  t race; s i lver ,   t race ;   tungs ten ,  
4.05 per  cent. It i s  evident from a small dump in.  a shed 

yielded  a~.very  encouraging  quantity of s chee l i t e .  The 
a t  the   po r t a l   o f .   t he .   ad i t   t ha t   t he  small amount of d r i f t i n g  

l a t t e r  occurs in  the  form.of  graphite-coated  nodular lumps, 
due t o  post-mineral movement, and - l ends   i t s e l f   r ead i . l y   t o  

s t ruck  the  operators .  were in te res ted   on ly   in   go ld-s i lver -  
s o r t i n g  by  hand.  Presumably a t  the . t ime  th i s   minera l  was 

l e a d   p o s s i b i l i t i e s  and did  not.deem it wor th   fur ther , in -  
vestigation.  This showing appears:to  merit some fur ther  
invest igat ion 'which.   could  be  carr ied  out  a t  r e l a t i v e l y  low 

ported  by  motor-boat from  Hansard ve ry   r ead i ly  and  inexpen- 
cost   by hand-mining, because .men .and material can  be trans- 

s ive ly .  The adv i sab i l i t y  of con t inu ing   t he   d r i f t   s t a r t ed  
on the   ve in .   i n   bo th   d i r ec t ions  i s  indicated.  A small amount 
of ra is ing  and  s inking  a lso  seems.advisable ."  

, .  
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an option on the Ada claim. The company drove  an addi t iona l  50 f e e t  
During the summer of  1942, Pioneer Gold Mines of B.  C .  Ltd. had 

south-easter ly  from the  former  face  of  the  drift  a t  the  end  of  the 
long crosscut.  This new work exposed sca t te red   schee l i te   minera l iea-  
t i on   ac ross  narrow  widths i n   s h o r t   l e n t i c u l a r   a r e a s .  

SILVER ' Fred  Peterson,  of  Prince George. The'property 
"This  group cons i s t s  of seven claims owned by 

i s  s i t u a t e d  on and  about 1 mile above the mouth 

r i g h t  bank of t h e   l a t t e r   a b o u t  1 mile   eas t  of the   eas te rn  
of  Averil.  Creek,  which flows into  the  Fraser  River on the 

boundary  of  Pre-emption  Lot 9606. It i s  r,eadily  reached  by 
motor-boat 24 miles from  Hansard. The va l l ey  i s  somewhat 

rims near  the  creek. A shor t   d i s t ance  from the  creek, how- 
deeply  incised,  affording numerous rock-exposures on the  

ever ,   the  ground i s  covered wi th  a thick  growth of timber 
and  dense  vegetation. 

"The formation,   consis t ing  of   s i l ic i f ied  auar te-  
s e r i c i t e   s c h i s t  and qua r t z -b io t i t e - sch i s t   s t r i k ing  from 
north 77 degrees west t o   no r th  52 degrees  west and dip- 
ping  steeply  south-west,   contains  several  conforming 
quartz-fi l led  shear-zones.  Of these,   only one  of  pos- 
s i b l e  commercial significance  reaches a maximum observed 
width  of 10 1/2 f e e t  and is  exposed by surface and  under- 
ground  workings f o r  a d is tance  of 335 feet   a long i t s  s t r i k e .  
It i s  f i l l ed   wi th   quar tz - lenses  and sheared  rock  and i n  
the   par t ing  seams there  i s  a heavy  development  of graphi te .  
The quartz  i s  sparingly  mineralized  chiefly  with  pyrite 

pyri te   mineral izat ion  occurs .   Scheel i te  was observed 
galena,   and  sphalerite,   except  in one place where  heavy 

present  been  found i n   t h e  underground  workings. 
a t  one poin t  i n  the  outcrop,  but  this  mineral  has  not a t  

two points ,   135  feet  apa r t ,  and the surface  exposures.  
"The shear-zone i s  cut   diagonal ly  by  Averil  Creek a t  

occur a t  these  points  immediately above the  creek,   a lso 
a t  a th i rd   po in t   about  100 fee t   fa r ther   south-eas t  on 
the   l i ne   o f   s t r i ke .  A 9-foot  sample  of  quartz s l i g h t l y  
minera l ized   wi th   pyr i te  from the  10 1/2-foot  shear-zone 
assayed: Gold, n i l ;   s i l v e r ,   n i l ;   t u n g s t e n ,   n i l .  Dis- 
t a n t  135 f e e t  on a bearing  south 70 degrees   east ,   the  
second  outcrop  occurs, on which the   ad i t   desc r ibed  be- 
low has.been  driven. The third  outcrop is about 75 f e e t  
above t h e   a d i t  on the  s teep bank of the  creek.  While 

of so l id   py r i t e  were  observed a t  t h i s   p o i n t  and a l s o  a 
t h i s  outcrop is now'rather  obscured  by  sloughing,  pieces 

l i t t l e '   s c h e e l i t e .  

above  creek-level.,  and f o r   t h e  f i rs t  126 fee t   fo l lows  a 
"The ad i t ,   203 .5   fee t   long ,  is s i t u a t e d  a few f e e t  

bearing  south 77 degrees  east ,  and for  the  remaining  77.5 
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north  s ide a crosscut i s  driven a  few f e e t  towards  the  foot- 
f e e t  a bearing  south 72 degrees  east. A t  the  face on the 

wal l .  

!!The adit   foilows  the  hanging-wall 'of  the sh- 
apparently  throughout,  the  succession of mineralized 

par-zone 

. quartz-lenses  occurring on tha t   s ide .  These a r e   t o  a 
great   extent   spar ihgly  mineral ized  with  pyri te  and 
spha le r i t e .  The first quartz-lens,  10 feet   long,  is 
30 f e e t  from the   por ta l .   Quar tz   appears   ' a t  65 f e e t  from 

between these  points ,  although it may e x i s t  i n  the  foot-  
t he   po r t a l  and  again a t  120 f e e t ,  bu t  i s  not continuous 

wal l .  The quartz.-lens is continuous i n  the  back of  the  
a d i t  between points  120  and 150 f e e t  from the . .por ta l .  
A t  1.60 feet   another  quartz-lens  appears and continues  for 
a length  of 35 f e s t :  The widest  quartz-lens  observed was 

wal l   consis t ing of p y r i t i z e d   s i l i c i f i e d  quar tz -ser ic i te  
3 f e e t .  The face exposes a width of 7 f e e t  on the hanging- 

s c h i s t  and brecciated  mater ia l ,  i n  which are  fragments of  
quartz  mineralized  with  pyrite.  The average  dip  of  the 
hanging-wall i n   t h e   a d i t  i s  76 degrees  south-west. A t  the 
face  the  footwall  of  the  shear-zone i s  not  exposed. 

i n  the  adi t ,   a l though it was observed i n  the  outcrop. As 
mentioned,  the l a t t e r  i s  also  heavi ly   mineral ized w i t h  
p y r i t e  a t  one point ,   but  a  sample of t h i s a s s a y e d :  Gold, 
t r a c e ;   s i l v e r ,  0.04 o z .  per  ton.  A sample taken from a 

sil-ver,  n i l .  The average amount of  galena and spha le r i t e  

selected  mineral   only  assayed: Gold, t r a c e ;   s i l v e r ,  10 
in   the  quartz- lenses  i s  obviously low. A sample taken of  

oz.  per  ton;  lead, 11 per  cent.  

"Scheeli te,  s o  f a r   a s  i s  known, has n o t  been  discovered 

, quar tz - lens   a t  126 f e e t  from the  portal   assayed: Gold, n i l ;  

"It i s  suggested t h a t ,  inasmuch as  the  general   character 

scr ibed above, and as schee l i t e  has been found a t  one poin t ,  
of  t h i s  vein is very s imi la r  t o  that on the  Ada claim de- 

some prospecting  might be undertaken  along  the  out-crop  of 
the  shear-zone a t   po in t s   f a r the r   sou th -eas t  of t h e   a d i t ,  i n  
the hope tha t   th i s   minera l  may be  found." 

Tii CARIB00 AREA 

Columbia.. That pa r t   w i th  which t h i s   r e p o r t  i s  concerned  centres 
about  Wells and Barkervi l le ,  two towns, 4 miles  apart .   Wells,   the 
la rger  of the two, i s  278,mi les   in   a i r - l ine   nor ther ly  from  Vancouver. 
It may be reached by road from Vancouver by following Htghway routes  
1 and 2 to  Quesnel, 448 miles north '  o f  Vancouver, thence  easterly 
along  the Quesnel-Wells-Barkerville road  for  58 miles  to  Wells.  The 
nearest   rail   point  is , ,Quesnel,   the  northern  terminus  of  the  Pacific 
Great  Eastern  Railway.  Quesnel. i s  347 miles by rail north of 

The Cariboo i s  an   ac t ive  gold-mining area  i n  Central  B r i t i s h  



Squamish the  southern  terminus  of  the railway. Squamish is  50 mi1.e~ 
by  water  from Vancouver and is served by a regular  steamer  service 
from t h a t   p o r t .  

I n   t h e  Cariboo; scheel i te   occurs   in   varying amounts i n   q u a r t z  
veins .   Schee1i te .associated  with  calcic  (lime) s i l i c a t e  replacement 
deposi ts  i s  as yet unknown i n   t h e   d i s t r i c t .  

veins  of t he  Cariboo  occur i n   s l i g h t l y  metamorphosed Precambrian 
The scheelite-bearing  quartz  veins  and  the  gold-bearing  quartz 

q u a r t z i t e s ,   a r g i l l i t e s  and  limestones, known as the  Cariboo  series.  
The s e r i e s  has  been  sub-divided into  three  formations:   the   Pleasant  
Valley, Barkervil le  and t h e  lowest,   Richfield.  

porphyry  and other  similar acidic  rock-types,  known as the 
Igneous rocks cons is t  of a few dykes  and s i l l s  of  quartz- 

Proserpine  intrusives .  They are considered  to be pre-Mississippian 
and  possibly  Precambrian in   age.   Stock-l ike o r  l a r g e r  masses  of 
gran i t ic   rocks  are absent .  There a r e  no l a r g e   g r a n i t i c   i n t r u s i v e s  
anywhere i n  the  region; and the   neares t  small s tock-l ike  areas  l i e  
approximately 30 miles  to  the  south-west of Barkervi l le .  They con- 
s i s t  of  outcrops  of.   sranit ic  rocks on the  Quesnel  River (Lay, ver- 
b a l  communication), a large  s tock of a l a s k i t e  on Spanish Mountain 

and pyroxeni t ic   rocks  in  the  Quesnel  Forks  area  (Cockfield  and 
(Lay,.VII, 1933, p .  135) and small areas of syen i t i c  t o  monzonitic 

Walker, VII, 1932,  pp. 83 t o  84).  . . 

The main s t r u c t u r e   i n   t h i s   b e l t  of quartz-scheel i te   veins  i s  a 
broad,  north-westerly  trending  anticline,  the  medial  part  of  which 

miles (Hanson, V I I ,  1935, pp. 1 t o   2 ) .  .With two exceptions,  the 
i s  exposed f o r  a width of 1 5  miles and a length  of more than 50 

schee l i te ,occur rences  mentioned i n   t h i s   r e p o r t  are on the  north- 
eas t e r ly   l imb   o f   t h i s   an t i c l ine .  The two exceptions .are the  Taylor 
and  Paxton prospects on the Snowshoe Plateau.  These  occurson tne 

mile  from  the c res t - l ine  of   the   an t ic l ine .  
south-whter ly  limb a t  a place,approximately  three-quarters of a 

SCHEELITE-BELT 

Geographically most of. the  occurrences of s c h e e l i t e   i n   t h e  

mile i n  width and extends  for a dis tance  of  43 miles from Hard- 
Cariboo are confined  to  a b e l t  that ranges  from  half a mile, t o  one 

scrabble  Creek south-eas te r ly   to  Limestone P o i n t   i n , t h e  North Arm 
of Quesnel  Lake.  Although t h i s   b e l t  is.. also. co inc iden t   i n   pa r t  
with  the  Barkervil le  gold-belt  it w i l l  be   r e f e r r ed   t o  as the ~ ' 

schee l i t e -be l t   i n   t h i s   Bu l l e t in .  So far only  two scheeli te-bearing 
.veins,  those on the Taylor and  Paxton  prospects, are known t o  occur 
o f f   t h e   b e l t .  

. .  

the  Richfield  formation. Where de t a i l ed  mapping has  been done 
th i s   be l t   appea r s  to be confined t o   t h e  Rainbo1.w  member i n   t h e  upper 

.Geologically  the  scheelite-belt  follows  the  upper  part of 
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par t   o f   t he .R ich f i e ld .  So f a r ,  no schee l i t e  has  been  found i n  any o f  
the  formations  that   underlie or  over l ie   the   Richf ie ld .  The Taylor 
and  Paxton  properties  which l i e  beyond the   s chee l i t e   be l t  are probably 
s t i l l  i n   t h e  upper p a r t  of the  Richfield  formation,  but  they l i e  south- 
westerly across   an   an t ic l ina1 ,ax is  from those on the   schee l i te -be l t .  

South-easterly from the Ca.riboo Hudson mine, the Cariboo series 

e a s t e r l y  t o  form the nose of the   l a rge  canoe-shaped f o l d  that i s  
of  rocks,  which  includes  the  Richfield  formation,  begins t o  bend 

shown by Lang on t h e   L i t t l e  River  Sheet  published by the  Geological 

bend i n   t h e   g e n e r a l   s t r i k e  of the  Richfield  formation w i l l  a f f ,ec t  
Survey  of Canada i n  1940 as Map 561A. It i s  not known  how t h i s  

the  possible  south-easterly  extension  of  the  scheelite- 'belt beyond 
the North A r m  of  Quesnel  Lake. 

because most of   the  scheel i te   veins  known s o  fa r ,   a re   conf ined   to  a 
r e l a t i v e l y  narrow  north-westerly-trending  scheelite-belt,  the  writer 

t h i s   b e l t .  Many of the  scheeli te  occurrences on t h e   b e l t  are very 
suggests  that   the  search  for  tungsten  in  the  Cariboo be confined  to 

widely  separated  and much of the  intervening ground  remains t o  be 
prospected. 

Large a reas  of t he  Cariboo  remain t o  be  prospected. However, 

SCHEELITE I N  STREAM  GRAVELS 

operations and gravels  from many creeks   in   the  Cariboo  were examined 
f o r   s c h e e l i t e .  These concentrates were s t u d i e d   t o  dete:rmine  whether 
or not   they would  be worth  saving  for   their   scheel i te   content .  Be- 
cause  of  the small 'quant i ty  of  black-sand  handled  during a season 

was found that such  sands  could  not be considered as an economic 
and the  low proport ion  of   scheel i te  even in   the  best   concentrates ' ,  it 

source  of  scheeli te.  

During the  1942 field-season  black-sand  concentrates from placer  

A s  an a i d  in   p rospec t ing  f o r  lode-scheeli te,   gravels from many 

and surface  workings  which would y ie ld   g rave ls  t o  scheeli te-bearing 
creeks were panned  and  examined i n   ultra-violet 1.ight. All open-cuts 

methods of  prospecting was responsible   for   f inding  scheel i te   in   out-  
streams were a l s o  examined i n  t h i s  way. The combination  of  these two 

crops on Penny Creek and Peter-Gulch  Creek. 

t o  pebbles 2 inches  in  diameter has  been  found i n  clean-up  concentrates 
from placer  operations on several   creeks  that   cross   the  scheel i te-  
belt .   Concentrates from these  operations have yielded small amounts 
of  both  sand.and  pebble-scheelite in   the  fol lowing  places:  Hard- 

Gulch and Nugget Gulch. Tn these  concentrates   the  scheel i te  i s  
scrabble Creek, Red Gulch, Lowhee Creek,  Stevens  Creek,  California 

i n  small quan t i t i e s  and  even' i n   the larger   placer   operat ions amounts 
t o   o n l y  a few pounds i n   t o t a l   c o n c e n t r a t e s  from a season's  clean-up. 

Placer   scheel i te   in   pieces   ranging from the s i z e  of  sand  grains 

Concentrates  from  placer  operations on creeks whic'l  do not   cross  
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t h e  s c h e e l i t e - b e l t   c o n t a i n   l i t t l e ,   i f   a n y   s c h e e l i t e  and when present 
it is usually  detectable  only i n  u l t r a - v i o l e t   i i g h t .  Black-sand 
concentrates from several   operat ions o f f  the   schee l i te -be l t  were 
examined for   scheel i te   but   only a few gra ins  were  seen i n  any one 
sample. 

Barite  often  occurs  in  black-sand  concentrates and  because of 
i t s  high  specif ic   gravi ty  i s  frequent ly   mistaken  for   scheel i te .  How- 
ever it does n o t  f luoresce i n  u l t r a - v i o l e t   l i g h t  and under  such l i g h t  
it is readi ly   d i s t inguishable  from schee l i t e .  much of the  mater ia l  
occurring  as  small ,   yellowish  f luorescent  grains i n  black  sands i s  
f luorescent   z i rcon.  

Cariboo,  care must be  taken t o  avoid  gravels   which  l ie  downstream 
In   p rospec t ing   for   schee l i te  by  panning  creek-gravels i n   t h e  

from placer   operat ions.  These gravels  consist   mainly of re-worked 

grave l .  Even  when enough schee l i t e  i s  present   in   the   o r ig ina l   g rave l  
t a i l i n g s  and consequently  are  not  representative of t he   o r ig ina l  

t o  accumulate  as  moderately  abundant  material  in  placer  concentrates, 
it has 'been thrown as ide   i n to   t a i l i ngs - s t acks   o r   pe r iod ica l ly  washed 
down the  s luice-boxes.   In   e i ther   case,  it would tend   to  be very 
sporadica l ly   d i s t r ibu ted  i n  the re-worked t a i l i n g s  found dolNnstream 
from the  sluice-boxes. 

known, the   o r ig in  of p lacer   schee l i te  i n  concentrates from  gold- 
Since  the  origin  of  placer-gold i n  the  Cariboo is  no t   de f in i t e ly  

p lacer .opera t ions  i s  l ikewise   uncer ta in . ,  However, because of i t s  ex- 
treme f r i a b i l i t y ,  it is  improbable   that   the   medim  to   coarse   scheel i te  

t i o n  of scheeli te-bearing  gold-placers t o  creeks, . that   cross  t h e  
found in   p lacers ,   has   t rave l led   fa r  from i t s  source. The r e s t r i c - .  

r e l a t i v e l y  narrow schee l i te -be l t ,   a f fords   p roof ,   in   par t ,   tha t   such  
scheel i te   has   not   been  carr ied  far  from i t s  source. 

particularly  near  the  headwaters of creeks, i s  more e a s i l y   t r a c e d   t o  
i ts  or ig in   than   schee l i te  which i s  found i n  placer   concentrates . .  
Gravels i n  these  upstream  sections  represent a f i r s t   c o n c e n t r a t i o n  
of eroded  material and t h e i r  scheel i te   content   increases   uniformly 
upstream t o  the  original  vein-outcrops.  The wr i t e r  found i n   t h e  
Cariboo', t h a t   s c h e e l i t e ,  i n  par t ic les   1 ,arger   than mere specks,  did 
no t   t r ave l   f a r  from i t s  source  nor  did it become widely  dispersed 
in   the  creek-gravels .  When found i n  moderate amounts i n  a  pan it 
could  usually be t r a c e d   e a s i l y   t o  i t s  source. Abundant s chee l i t e  
was found i n  'pans  from the  gravels  of Penny  (Copper)  Creek f o r  one- 
half  mile downstream  from scheelite-bearing  outcrops and  was a l so  
found i n   g r a v e l s  from  Peter'-Gulch Creek over a s imilar   dis tance down- 
stream  from  mineralized  outcrops. 

Scheelite  found i n  creek-gravels  upstream from placer-operations,  

VEIN SCHEELITE 

Scheelite-bearing  quartz.-veins  are  found a t   s eve ra l   p l aces   a long  
what  has  been  previously  referred t o  in   th i s   repor t   as   the   schee l i te . -  
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b e l t ,  and a l s o  a t  two proper t ies  which l i e  5 miles.south-westerly 

ve ins   in   the   go ld  mines i n   t h e   a r e a .  These include  the  Island Moun- 
from t h e   b e l t .  It i s  found i n  minor amounts i n  many gold-quartz 

tain,  Cariboo.Gold  Quartz and  Cariboo Thompson mines. The v e i n s   i n  
these mines are  mineralized  with  gold,   pyrite,   arsenopyrite,   galena,  

gangue of   quar tz ,   anker i te ,   schee l i te  and less s e r i c i t e ,  (Nanson, 
sphalerite,   bismuth-lead  sulphide,   marcasite,   and  telluride  in a 

VII, 1935, p. 1 2 ) .  I n  some veins,  pyrite  comprises 50 per  cent of 
the  vein by volume, b u t   i n  most veins   the  quant i ty  is much l e s s ;  
a rsenopyr i te ,   i f   p resent ,  is always a minor cons t i tuent .  

In   the  gold  propert ies ,   the   scheel i te   occurs  as sca t te red   g ra ins  
or  nore commonly as nodules,  ranging  from 1 inch   t o  6 inches i n  
diameter,   within  the q u a r t z  and sulphides of many of the  veins .  The 

phys ica l   fac tors   cont ro l l ing   the   loca l iza t ion  of the   schee l i te   a re  
distribution  of  these  nodules i s  v e r y   e r r a t i c .  The chemical  and 

not  evident,.  and it is  impossible  to  predict  i t s  occ&rrence within ' 
a vein from any  local   geological  o r  s t ruc tu ra l   f ea tu re s  of the  vein.  
In  the  operating  gold mines of the   a rea ,   the   d i s t r ibu t ion  of the 

mining  of  even  selected  sections  for  scheeli te  alone.  However, it 
nodules i s  not   suff ic ient ly   cont inuous  within a vein  to   warrant  . 

i s  understood t h a t   i n  1938, one gold  property,  the U b o o  Thompson, 
shipped 4 tons  containing 500 l b s .  of tungstic  oxide (WO3) from one 
short   shoot  of  quartz-sulphide  ore. 

With the  exception of the  Cariboo Thompson,  no at tempt   to .date  
has  been made by the  Cariboo  gold mines to   save  the  scheel i te .   This  
mineral   sl imes.very  readily  during  grinding and  although  experimen- 
t a l  work (11, Leaver  and  Royer, 1.93.8) has  been done on t a i l i n g s  
elsewhere and schee l i te   concent ra tes   ob ta ined ,   very   l i t t l e   has  as 
y e t  been  attempted on a commercial sca le .  However, it is understood 

production  are  being  conducted on t a i l i n g s  from  one of   the  larger  
that   metallurgical  experiments  with a d e f i n i t e  view  of  commercial 

Cariboo mills. 

in   t he   qua r t z   ve ins  on the  tungsten  properties i n  the area. It i s  
found with small amounts of carbonate and su lphide   in   quar tz   ve in le t s  
on   the   p roper ty   o f ' the  Columbia Tungstens Co. Ltd., on Hardscrabble 
Creek. It i s  associated  with small amounts of t e t r ahedr i t e ,   spha le r i t e  
and galena in   l en t icu lar   quar tz -ve ins   in   ou tcrops   on  Penny (Copper) 
Creek  on the Rand group. I t  i s  found with  small amounts of spha le r i t e  
and  galena in  quartz-ankerite  replacement  lenses on the Cunningham No. 
1 and Cutler No. 1 cl$ims .of  the  Cariboo Hudson mine. It i s  associated 
wi th   tungs t ic   ox ide , : s to lz i te   ( lead- tungs ta te )  and galena i n  a quartz  
lens  on the  Taylor  prospect  and  with small amounts  of galena and 
pyr i . t e   in  a quartz   vein on the Paxton  prospect,  both  properties on 
the  Snowshoe Plateau.  : 

Scheelite,  though  not  abundant, is the  main mineral   consti tuent 

bearing, may be grouped aacording to   the   angular   re la t ionship  be- 
Quar tz   ve ins   in   the  Cariboo, both  scheeli te-bearing and gold- 

tween t h e   s t r i k e  of the veins  and t h e   s t r i k e  of the  enclosing s c h i s t s .  



In   genera l ,   the   sch is t s  on the  mineral ized  bel t   s t r ike  north-wester ly .  

bedded wi th   the   sch is t s ,  and are   accord ingly   re fe r red   to   as   d iagonal  
The veins may cu t   the   sch is t s   d iagonal ly ,   t ransverse ly  o r  may be 

ve ins ,   s t r ik ing   nor ther ly  or  eas te r ly ;   t ransverse   ve ins ,   s t r ik ing  
north-easter ly;  o r  bedded ve ins ,   s t r i k ing  w i t h  t he   s ch i s t s .  

Most of the schee l i te   ve ins  on the  south-eas.terly  part  of  the 
bei t   include  norther ly-s t r iking  diagonals  and eas te r ly-s t r ik ing  
diagonals.  Northerly-striking  diagonals  are  found on the  Rand group 

of the  Cariboo Hudson mine. Easterly-striking  diagonals  are  found 
(Cariboo Thompson mine)  and, i n   p a r t ,  on the  Cunningham No. 1 claim 

south-westerly from the  schee l i te -be l t  on the  Taylor and Paxton 
proper t ies .  None of these  veins can be cal led  t ransverse  veins .  
One bedded vein was seen.on  the Cunningham No. 1 claim. 

Most o f  the  scheelite-bearing  veins  towards  the  north-westerly 
end  of  the be l t   a r e   t r ansve r se   ve ins   cu t t i ng   t he   s t r a t a   rough ly   a t  
r i gh t   ang le s .  With the  exception of the  veins on the  Hardscrabble 
Creek property of the Columbia Tungstens Company L t d . ,  these-ve ins  
a r e  mined f o r  t h e i r g o l d  content ,  and t h e ' s c h e e l i t e ,  of sporadic 
occurrence, is o,nly i n c i d e n t a l   a n d ' i s . n o t  produced  commercially. 
On these  propert ies   t ransverse  veins   are   several   t imes more numerous 
than  diagonal  veins.  

The Columbia Tungstens Company, Limited, 19  
COLUMBIA TUNGSTENS Rector   Street ,  New York City, owns severa l  
COMPANY, LIMITED claims on Hardscrabble  Creek;  these  claims 
(HARDSCRABBLE) const i tute   the  old  "Hardscrabble   scheel i te  

the E a k  and Dawson, and the  following nine mineral  claims  staked 
i n  1936  and 1938, -1 Extension, Dawson Extension, Qawson North- 
" eas t ,  Dawson E&, Dawson South-east,Willow  River No. 1, Willow 
River No. 2, South Mabel and  South DawsoE.. The property  extends 
up Hardscrabble Creek  from i t s  junction  with Willow Rive r . .  The 
main  working's a r e  on the  Mabel and Dawson approximately  half a mile 
above th i s   junc t ion .  

deposi t ."  They include two Crown-grants, 

The property i s  accessible  by good motor-road from the town 
of Wells, 5 mi l e s   d i s t an t .  

Creek i n  1904; Mr. W. C .  Fry  found it i n  s luices   while  worki'ng, 
his   placer   c la im.  The mineral was known l o c a l l y   a s   b a r i t e  o r  
heavy spar ;  however, it was c o r r e c t l y   i d e n t i f i e d  i n  t h s  same year,  
1904,  by Mr. Austin J .  R .  Atkin,  assayer and me ta l lu rg i s t  and 
assoc ia te  of M r .  C .  J .  Seymour Baker. The schee l i t e ,   a s   o r ig ina l ly  

and  between 1904  and  1908  a s h a f t  was sunk 30 f e e t  i n  rock and  a 
found,  occurred  only in   gravel ,   but  it-was soon discovered  in  place 

d r i f t   d r iven   a long   t he   s chee l i t e  zone f o r  approximately 60 f e e t .  

.Scheeli te  appears  to have been  discovered on Hardscrabble 

. .  

property u n t i l  the summer of 1917 when the  old  workings.were  cleaned 
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out  and  prepared  for  examination. A t  that time J .  A .  Macpberson of 
Stanley, B.. C .  was i n   c o n t r o l .  

The workings as of  1918  have  been  described  by Galloway (VII, 
1918, p.  135) as follows: 

from  which a d r i f t   ex t ends   no r the r ly   fo r  153 f e e t ;  
"Entrance t o   t h e  workings i s  by a s h a f t  60 feet  deep, 

f e e t ,  and a drift  run   t o   t he  east f o r  49 f e e t .  .The 
main s h a f t  i s  in   gravel   throughout ,  and the  main 
d r i f t   n o r t h  i s  i n   g r a v e l   f o r   h a l f  i t s  distance  before 
breaking  into  sol id   rock.  . .  

" A t  t h i s   p o i n t  a winze  has  been  sunk t o  a depth  of 20 

'. 1,900  feet   in   length 'was  dr iven.  t o  d r a w  the  water from 

gravel.  South  of:;the main shaft  an  opening downward 
t h e   g r a v e l   t o   f a c i l i t a t e   t h e  workings  of  the  p1ace:r-. 

r i e d  o f f .  Above the main workings.numerous  gravel,- 
connects  with  this  drain-tunnel and the water i s  c,w- 

d r i f t s  have  been made i n   t h e  cour'se  of  mining  out t he  
auri ferous  .gravel ."  

For some time.after  1918  the  workings seem t o  have  been  abandoned, 

"Th i r ty   f ee t  below these  workings a drain-tunnel 

f o r  they  are  described i n  1922 as being  inaccessible.  However, i n  
1927,  the  shaft was repaired and 400 l b s .  of ore i s  r e p o r t e d   t o  have 
been  taken  out by C .  J.  Seymour Baker, who held it under lease  a t  the 
time  from  the Government. The property  lay  comparative:ly  idle  unti l  
1935 when the  present  Columbia Tungstens Company Limited,  began a 
sma1.l-scale  development programme. The  Company milled on i t s  property 
in te rmi t ten t ly  from  1937 to  July'1941, a t  first i n  a small pi lot-mil l  
and l a t t e r l y   i n  a 50-ton mill. Operations  ceased i n   J u l y ,  1941. 

The  workings   a re .on   a ' re la t ive ly  f l a t  p a r t  of a h i l l s i d e  that  

ward Willow River. The area i n  t he   v i c in i ty  of the  workings i s  
slopes  gently'  southward down the  course  of  Hardscrabble Creek to- 

densely wooded and  covered  with a considerable  depth of overburden. 

General Statkment of local  geology: 

The rocks,  as exposed i n   t h e  underground  workings  are  mainly 
g r e y ,   f i s s i l e   q u a r t z i t e s  and  black to   g rey   phyl . l i t es .  ?hey range i n  

d ip  from  20 degrees t o  47 degrees  northward,  nearly  ver1,ical  dips 
s t r i k e  from north 65 degrees   east   to   south 85 degrees east and i n  

were  observed in   on ly  one place.  These rocks are cut  by two fau l t -  
zones,  .the  larger  of  which  strikes  north 20 degrees west and dips 
s teeply  south-westward,  (Fault-zone A on Fig. 4 ) ,  and  the  other 
s t r ikes   i n   gene ra l ,   no r th  70 degrees west and dips  60  degrees  north- 
eastward  (Fault-zone B on Fig.   4) .  

Mineralization  has  been  varied,   re 'sult ing'   in  the  formation 
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Fig. 4. Colmbia Tungstens Company, Limited (Hardscrabble). 
Plan of underground workings (after Company’s plan) 

showing underground geology. 
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of d i f fe ren t   types  of quartz-sulphide and quartz-carbonate  scheeli te 
veins and v e i n l e t s  which may occupy e i t h e r   f a u l t s  or joftnts, or fo l -  
low the   s ch i s tos i ty  of the  enclosing  rocks. The local   : s t ructural  
cont ro l  of the  scheel i te   s t r ingers   a t   the   Hardscrabble   property,  
was not   ev ident   a t   the  time  of  the writer's  examination  (June,  1940). 

(undivided)"  by Hanson (VII, 1938. Map 336-A) and no a t t empt   a t  
further  subdivision  of  the  'rocks was  made by him. The property 
l ies   across   the  north-wester ly   projected  posi t ion of the  Barkervil le 
Gold, Belt. However, because of northeasterly-striking  .faults  of 
unknown displacement that  cut the   rocks   a t   po in ts  between t h i s  
property and the  gold  propert ies   in   the Gold Belt,, it i s  impossible 
to   e s t ab l i sh   t he   s t r a t ig raph ic .   pos i t i on  of  the  Hardscrabble  rocks 
i n  r e l a t i o n  t o  the  rocks  of  the Gold Bel t   wi thout   fur ther   detai led 
a r e a l  mapping. One such   f au l t  has  been mapped  by  Uglow (VII, 1926, 
Map accompanying Mew. 149),  as  being  only  about  half a 1nile.south- 
e a s t e r l y  from the  property and as  extending from Slough Creek north- 
wes te r ly   t o   t he  Willow  River (idem.).  

The property i s  i n   a n   a r e a  of rocks mapped a s  "Cariboo Ser ies  

Igneous in t rus ives   a r e   l ack ing  from the immediate v i c i n i t y  of 
the  deposi t .  The neares t   a re  some pre-Carboniferous  quartz-porphyry 
dykes  and si l ls  mapped  on Shepherd  Creek,  approximately 4 1/2  miles 
e a s t e r l y  from the  property.  The nearest   large  area of in t rus ive  
rocks i s  on Mount Nurray (Johnston and Uglow, VII, 1926, Map accompany- 
ing Mem. 149),  approximately 7 miles   easter ly .  Here Ug:Low  maps an 
a rea  3 miles  by 1 mile  that   consists  predominantly of basic  dykes  and 
s i l ls .  

' The rock-types on the   p rope r ty   i nc lude   f i s s i l e   qmr tz i t e ,  
re la t ive ly   mass ive   quar tz i te ,   ca lcareous   phyl l i te ,   re la t ive ly   pure  
p h y l l i t e  and  sandy  l imestone;  the  f issi le  quartzite i s  the  most 
abundant  rock-type. .The d i s t r i b u t i o n  of these  rock-types i s  shown 

grada t iona l   in to  each other ,  and tha t  therefore   the  posi t ion of a 
i n   ( F i g .   4 ) .  It is  t o  be noted that  these  rock-types  are somewhat 

p lo t t ed  boundary between  them is  a r b i t r a r y .  ' 
. .  . ,  . .  

: The f i s s i l e   q u a r t z i t e . . i s   l i g h t   g r e y  i n  colour and varyingly 

micaceous mater ia l   present .  -It charac te r i s t ica l ly   cons . i s t s  of 
s ch i s tose   i n   t ex tu re ,   t he   s ch i s tos i ty  depending on the  ,amount of 

l a y e r s   o f . r e l a t i v e l y  pure  !quartzite which  range from l/:16-inch t o  
1 inch  in  thickness,   separated  by  paper-thin  layers o f  white mica o r  
s e r i c i t e .  The individual  beds of qua r t z i t e   a r e   f r equen t ly   l en t i cu la r  
and gen t ly   p l i ca t ed   i n to . sha l low,  open S-shaped fo lds .  Under the  
microscope  the  rock i s  s,een,:%o  consist of large.   grains  of  fractured, 
badly  strained  quartz  set   iwan  aggregate  of  f iner  grai:ns of  c lear ,  

present.  Grains  of  quartz  that are   both  f ractured and badly  s t ra ined 
unstrained  quartz;   'sericite!. :and occasional  carbonate  grains  are  also 

are-.prevalent i n  qua r t z i t e ,   t ha t  i s  ne i ther  

, ,  

mediately  adjacent t o  i t .  This  evidence of  
rocks  neither  in,   nor  adjacent  to,  zones of 

. .  

- 85 - 

i n  a fault-!.,one  nor im-  
mechanical  deformation i n  
loca l ized  movement such 



as fau l t -zones ,   ind ica tes   tha t   the   quar tz i te  i n  general  has  been  sub- 
jected t o  widespread dynamic metamorphism. 

Massive qua r t z i t e  w i t h  beds up t o  3 f e e t   t h i c k   o c c u r s   a t  one 
place on Number 2 l e v e l  (F ig .  4) .  

Phy l l i t e ,  as applied  by  the  present  writer  to  the  Hardscrabble 
rocks, i s  dark  grey to black  in   colour  and v e r y   t h i n l y   f i s s i l e   i n  
beds that   are   1/16-inch o r  l e s s   i n   t h i c k n e s s .  The beds cons is t  of 
paper-thin t o  1/16-inch layers  of quartz   grains ,   separated  by.  ' , 

films of micaceous mater ia l ;  a l i t t l e  c h l o r i t e  i s  sometimes present .  

A grey,  calcareous  phase of the  ordinary  phyl l i te   occurs  on 
Nunber 2 l e v e l  (F ig .  4 ) .  This  phase  has a pseudo-porphyritic or 
po rphyrob la s t i c   t ex tu re   t ha t   r e su l t s  from  the  presence o f  well- 
shaped c r y s t a l s  of anke r i t e   l y ing   ac ross   t he   s ch i s tos i ty  of  the 
p h y l l i t e .  The development of anker i te  i s  probably due t o  re -  
c rys ta l iza t ion   dur ing  metamorphism of calcareous  mat ter   or iginal ly  
p r e s e n t   i n  the sediment. 

A small'amount  of  sandy  limestone  occurs on Number 2 1.evel. 

averaging.1  inch  in . thickness .  In addi t ion t o  abundant   calci te ,  
This limestone i s  dark  grey  in  colour and laminated i n  l aye r s  

the  limestone  contains small amounts of quartz and s e r i c i t e .  The 
rock.probably  represents an'  impure,  sandy,  limy  sediment. 

The a t t i t u d e  of the  rocks,   as seen underground i s  f a i r l y  
uniform. The s t r ikes   range  from north 65 degres s   ea s t   t o  
south 85 degrees  east  and the  dips  from 25 degrees t o  47 de- 
grees  northward.  Departures  from  this  range of s t r i k e s  and 
d ips   a re  few; the most pronounced  being in   the   eas t   c ross -cu t  
i n  Nunber 2 l e v e l  where t h e   f i s s i l e   q u a r t z i t e  and  adjacent  sandy 
p h y l l i t e  cha.nge from a dip of  25 degrees  north-west t o  80 degrees 
south-east .  

Faulting of the  rocks  has  been pronounced,  but for   the most 
p a r t ,  it has  been  confined  to two main fault-zones.  The l a rge r ,  
marked Fault-zone A on (Fig. 4 )  s t r ikes   no r th  20 degrees  west and 
the  other marked Fault-zone B on (F ig .  4), s t r ikes   no r th  70 de- 
gre$s west. Fault-zone A is reported  to   be  as  much as 40 f e e t  
wid&, but  owins? t o  caved  ground  and  lagging,  only 20 f e e t  of t h i s  
width was seen  by t h e  w r i t e r .  Where crushing and shearing have 
been most in tense   the   mater ia l  i n  the   fau l t -zone   cons is t s  of 
lus t rous   b lack ,   ' g raphi t ic   phyl l i te   tha t  i s  i n  part   badly  crushed 

I n  some places along  fault-zone A, as i n   t h e   v i c i n i t y  of  the  ore 
and i n  p a r t   c u t  by numerous curved, s l ickensided  shoar-s l ips .  

occurrence on Number 2 l eve l ,   t he  back of the  workings  consists of 
large  areas  of f i s s i l e   q u a r t z i t e  and p h y l l i t e   t h a t   a r e  bounded  by 
numerous s l i p s  and  gouge  seams. Many of these minor f a u l t s   p a r a l l e l  
t h e ' d i r e c t i o n  of the ' fau l t -zone  and are  undoubtedly  genetically 
r e l a t e d  t o  it. 
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and the   wr i t e r   t h inks   t ha t  much of it is drag-ground. The two 
following  features  suggest  this:  (1) the  occurrence  of  graohitic 
p h y l l i t e   i n  a p o s i t i o n   t h a t  i s  a thwar t   the   s t r ike  of wall rock of 
a different   rock  type,  namely f i s s i l e   q u a r t z i t e ,  and (:I) the  ex- 
treme f r i a b i l i t y  of much of the  quartz  within  the  fault-zone. These 

ground i n   t h i s  zone  on Number 2 l eve l  and i n  p a r t  on Number 3 l eve l .  
two features are well shown i n  t h e   v i c i n i t y  of t h e  scheeli te-bearing 

Movement o f  ground within  fault-zone A has  been  considerable, 

In su f f i c i en t   da t a  were ava i lab le  a t  the  time of the writer 's  

A .  However, the   d i rec t ion  of  bending of a quartz   lens ,  where s l i c e d  
examination t o   e s t a b l i s h   t h e   d i r e c t i o n  of movement  along: fault-zone 

by a shear -s l ip   in   the  back  of  the west crosscut  on Number 2 l eve l ,  

ward. Hanson (see  marginal notes on Map 336-A, 1938, of: t h e  Geologi- 
i s  such a s   t o   i n d i c a t e   t h a t   t h e   e a s t   s i d e s  of s l i p s  have moved south- 

ca l  Survey of Canada),  notes  that  the movement along  north-trending 

displaced  southwards  with  respect  to  the west s i d e .  I t  has  been i m -  
faults  has  been  such  that   the east s ide  of any  one  faull,  has  been 

possible  up to  the  present  to  determine  the amount of displacement 
along  the  fault-zone. 

Fault-zone B on (Fig. 4) i s  much narrower i n  width  than  fault-  
zone A .  The surface of the  main-slip i n  zone B curves   s l ight ly ,   but  

dips  60 degrees'north-eastward.  In  general, it i s  marked by a con- 
i n  i t s  longes t   s t r a igh t   s ec t ion  i t  s t r ikes   no r th  70 degrees west and 

crushed  rock. A few  minor s l i p s  branch a t  various  angles from the 
spicuous1.y slickensided  hanging-wall and  by 2 inches   t o  2 f e e t  of 

main f a u l t .  A small amount of  drag-quartz  occurs i n  thj.s f a u l t  on 
Nwnber 3 l e v e l  and some drag-scheeli te on Number 2 level.. The 
d i r ec t ion  of movement along fau1.t-zone B is only  imperfectly known, 
and the amount of  displacement  not a t  a l l .  If t h i s   f a u l t  i s  con- 

north, o r  hangingwall.-side,  has moved  down on a pitch-angle of 40 
s idered t o  be normal, the   d i rec t ion  of f lu t ing   sugges ts   tha t   the  

degrees i n  a d i rec t ion   nor th  45 degrees  west. 

. Minera . l iza t lh :  

bear ing  lent icular   quartz   vein,  ( 2 )  two apparently non-.gold-bearing, 
Mineral . ization  has  resulted  in three kinds  of  veins (1) a gold- 

quartz  veins and (3) scheel i te-bear ing  quartz   veinlets  o r  s t r i nge r s .  

On  Number 3 l eve l ,  a t  a po in t  10 feet   west   of   the   shaf t ,  a 
quartz-sulphide  lens  that   contains  appreciable  gold  values has  been 
cu t . ;   th i s  has  been r e f e r r e d   t o  as the "Gold Vein" (Fig.  4 ) .  A t  the  
time  of t h e   w r i t e r ' s   v i s i t   t h e   l e n s  had  been t i g h t l y  1ag;ged because 
of  bad'ground, however, as seen between the  lagging,  the  lens  ranged 
in   wid th  from 6 inches   to  2 f e e t .  Two samples  taken  across  lo-inch. 
and %foot  widths  assayed: Gold, 0.26 ounces  and Gold, 1 . 2  ounces 
per  ton,   respectively.   Surface dump  ater rial., reported  to-be from 
th i s   ve in ,  was examined  and severa l  specimens  were  seen to   conta in  
free   gold.  
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2 and 3 levels. ;  a small one on Number 2 l eve l ,  and a l a rge  one  on 
The  two non-gold-bearing  quartz-sulphide  veins  occur i n  Numbers 

Number 3 .  l e v e l  a t  a point 20 fee t   nor ther ly   f rom.   the   shaf t   (F ig .  4 ) .  
The foot-wall of each  vein is bounded by fault-gouge. The clean-cut 
nature  of  both walls and the  fault-gouge on one wal l  of each  vein 
sugges ts   tha t   these   a re ,quar tz - f i l l ed   f i s sure-ve ins .  The ve in - f i l l i ng  
cons i s t s  of o u a r t z  and the sulphides--pyrite,   sphalerite and galena. 
Although sulphides  are  abundant,  the amount of gold i s  neg l ig ib l e .  
A picked sample  of  vein-matter from the   ve in   i n  Number 3 level   as-  
sayed: Gold, n i l ;   l e a d ,  21.2 per  cent:   zinc,  17.5 per  cent.  

The scheel i te-bear ing  veinlets  comprise two types,  (1) f i l l e d  

veins or st r ingers   that   fol low  the  bedding  and  schis tosi ty  of the 
" tens ion"   jo in ts  that transect  the  bedding of the  rocks, and (2) 

enclosing  rocks. 

The v e i n l e t s   t h a t  occupy t ens ion   j o in t s   s t r i ke   no r th  32 degrees 

which, i n  the immediate v i c i n i t y  of  the, j o i n t s   s t r i k e s  from north 
e a s t  and dip  steeply  south-eastward;  they  definitely  cut the  bedding 

65 degrees   east  t o  due e a s t  and dips 25 degrees  north-westward. 
These veinlets   range in l ength  from  a few inches   to   severa l   fee t ,  
i n  width from 1/4-inch t o  3 inches, and in   spac ing   in te rva ls  from  a 
few inches   t o   s eve ra l   f ee t .  

The bedding-plane  veinlets  and  lenses  tend  to be more l e n t i c u l a r  
and discont inuous  than  those  f i l l ing  tension  joints ;  a d e f i n i t e l y  
lent icular   cross-sect ion i s  common. Although  most  of these  follow 
the bedding, some of  the  lenses  tend t o  cross  it a t  small  angles in 
the form of i r r e g u l a r   v e i n l e t s .  The lent icular   veinl .e ts   range from 
1 inch   to   severa l   inches  i n  width and from a few inches t o  approxi- 
mately 1 f o o t   i n   l e n g t h .  

The mineralogy  of  both  types of veins i s  s i m i l a r .  The minerals,  
l i s t e d   i n   o r d e r  of abundance are: qua r t z ,   anke r i t e ,   c a l c i t e ,  
s chee l i t e  and t r aces  of spha le r i t e  and galena.  A l l  of them are   not  . 
always p resen t   i n   t he  same ve in .  

from 100 pe r   cen t   i n  one kidney that measured  1/2-inch  by 1 inch 
(Plate  1-B. )  t o  a f r a c t i o n  of a pe r   cen t   i n  many veinlets .   Within 
the  quartz-ankeri te   veinlets   the   scheel i te  may occur   asamiddle   layer  
of.pure  mineral ,  as disconnected  patches or as   t h in   i r r egu la r  

11-A). This  var ied  habi t  i s  due to   t he  d i f f e r e n t  s tages   o f  replace- 
stringers. more or. l e s s   p a r a l l e l  t o   t h e  wall of the v e i n l e t .  (Plate  

ment o f  t he   s chee l i t e  by ankerite  and  by a l a t e  generation of quartz.. 
S l ic ing  and crushing  of  scheeli te and associated gangue minerals 
wi th in   ve in le t s   . tha t   occur   in  t h e  fau1.t-zone on Number 2 l e v e l ,  i n -  
dicates   the  pre-faul t  age of t hese   ve in l e t s .  

The amount and hab i t  of s chee l i t e  i s  extremely  variable,  ranging 

Inasmuch as the   ve in l e t s  are discontinuous and widely  spaced, 
ordinary methods  of channel-sampling  are n o t  s a t i s f ac to ry ;   t he   r e -  
su l t s   o f   such  sampling are   only  indicat ive  of  what the  exposed  rock 
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by  running  several tons of rock  through a mill. This i s  the method, 
surface  contains .  The only   sa t i s fac tory  type of  sampling i s  obtained 

a s  of June,' 1940,. contemplated  by  ,the company. 
. .  

The following  samples, ' taken by 'thF',writer'   within  'fault-zone A 
where, NFber 3 l e v e l   i n t e r s e c t s  i t ,  a r e   t o  be  considered.  only  in- 
d i ca t ive  of  the '   extent  of  mineralization  as,represented by number 
and s i z e  of schee l i te   ve ins :  

. .  
. .  

Sample Length 
No. Inches Description 

Assay 
% WOg 

3390-B  24 Up south wall across  crushed 1.9 
. .  

quartz-scheel i te   veinlets .  

3391-B  46 Horizontally  along  south wall, n i  1 
no v e i n l e t s .  

3392-B  26 Diagonally  across wall near 1.8 

,ve in le t s .  . 
back, across  quartz-scheeli te 

3393-B Picked  vein-matter from near 1.01 
face .  

inasmuch as it i s  cot   def ined by  any  vein-system or by  any  mineralized 
shear-zone. It i s  a matter of how close  together   the  soheel i te   vein-  
l e t s  or  lenses   a re  and the amount of   schee l i te  which these   ve in le t s  
contain, that determines  the  extent  to.which  ground may be considered 
po ten t i a l .  

It is d i f f i c u l t   t o   e s t i m a t e  tonnage  of  scheelite-bearing  ground 

following  sections may be  considered as possible  ore-bearing  ground: 

(1) Number 2 l e v e l ,   i n  west working t h a t  i s  par t ly   s toped 

Bearing i n  mind . t he   s t a t emtn t s   i n   the preceding  paragraph,  the 

i n   v i c i n i t y  of fault-zone A ;  ' t h i s   s e c t i o n  measures 
approximately 30 f e e t  by 12 f e e t  wide, i t s  v e ~ t i c a l  
ex ten t  i s  unknown. 

(2) Number 3 l eve l ,  two sec t ions   i n   t he  west'drifi; i n  
v i c i n i t y  of  fault-zo,nes A and B.' One s e c t i o n   i n  
fault-zone A measures 10 , f ee t   l ong   by  5 f e e t  wide, 
t h k  o t h e r   s e c t i o n   i n   t h e   v i c i n i t y  of the winzt? 
and close  to   faul t -zone B extends east and  west from 
the  winze,  and  measures 50 feet   long by 5 f e e t  wide; 
the v e r t i c a l   e x t e n t  of both  sect ions is unknown. 
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All surface  workings have either  sloughed o r  been  destroyed  dur- 

shaf t  300 f e e t  deep, from which three l eve l s  have been  driven and  a 
ing  mining operat ions.  The underground  workings cons is t  of a v e r t i c a l  

new one, Number 4, 111 f e e t  below Number 3 l e v e l  was s t a r t e d   i n  June,, 
1940. These l eve l s   a r e  numbered from the  top down, namely Numbers 1 
t o  4 i n c l u s i v e . .  A l l  l eve ls   bu t  Number 1 were examined  by the writer. 
Number 1, a l so  known as  the "Bedrock" l eve l ,  is i n  bad  ground and so  
well lagged  that  a thorough  examination  was'prevented. The plan of 
the Numbers 2  and  3 leve ls ,   wi th  accompanying  geology, i s  given i n  
(F ig .   4 ) .  

following  analysis made i n  1939  by the  Department  of Mines and 
Resources a t  Ottawa  on 100 pounds of scheel i te   concentrates:  

The q u a l i t y  of the  concentrates was high as is  shown by the 

. 
Percentage 

78.51 
18.97 

0.005 
. 0.13 
0.052 
0.73 
0.60 
0.051 
0.17 

none detected 

T i  
cu 
Loss on ignit ion  0.30 

t r ace  
0.002 

This  property was last  examined by the wri ter  i n ' June ,  1940. 

I n  1942 schee l i t e  was found  by the  B r i t i s h  
RAND Columbia Department  of Mines i n   s u r f a c e  ex- 

(CARIB00  THOMPSON) posures on the  eastermost  claims of the Rand 
group, owned by  Jos . Wendle, W .  Thompson and 

R.  Calder of Barkervi l le .  This  i s ' a  gold  property  formerly known as 

veins have been  prospected by ground-sluiced  trenches and ad i t s .  It 
the  Cariboo Thompson mine, on which  several  gold-bearing  quartz 

gold  ore  containing 500 pounds  of tungstic  oxide (WO3) from a shor t  
i s  understood that i n  1938  the  Cariboo Thompson shipped 4 tons of 

shoot on a gold  vein  in  the  old  workings.  The 1942 schee l i t e   d i s -  
cover ies   to  be  described  in  the  following  report  are  about  one-half 
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mile  south-easterly from the underground  workings  which  comprised  the 
Cariboo Thompson mine. . .  

The. schee l i te  .claims a r e  .on .Penny.  (Copper)  Creek,  on the  south- 
westerly  slope  of Roundtop Mounta'in. They are . reached by following 

miles t o   t h e  Penny (Copper)  Creek  bridge. 
the  Cariboo Hudson  m,ine road  south-easterly from Barkervi l le   for  16.5 

The showings are i n   t h e  banks  of  Penny  Creek, a t  elevation  near 
4,90Ofeet,between  100,and 600 f e e t  downstream  from the Penny Creek 
bridge .' 

.Overburden is  deep  and  extensive, and outcrops  are  scarce,ex- 

petting away from the  creek  can  only  be done by  deep  trenches. The 
cept where the  creek  has  exposed them, so t h a t  any  projected  pros- 

and  dense  underbrush. 
slopes'ai-e  moderately  steep and heavi ly  wooded with  spruce,  balsam 

. 

The showings cons is t   o f   l en t icu lar   quar tz   ve ins   in  a s e r i e s  of 
s i lver -grey   sch is t s ,   g raphi t ic . sch is t s  and grey  limestone.  In 
general  the  'rocks  .strike  north-westerly and dip steeply  north- 
eastward. The ve ins   s t r i ke  from north 10 degrees  west t o  north 20 
degrees   east  and dip  s teeply  eastward,   cut t ing  the  schis t  a t  small 
angles.  They are  north-south  diagonal  veins,  and constitutes common 
group  of  ore-bearing  veins in   the  Barkervi l le   gold-bel t .   in   addi-  
t ion   to   schee l i t s ,   the   quar tz   ve ins   conta in  moderate amourits of 
t e t r ahedr i t e  and very small amounts  of sphalerite  and  galena.  

The first showing i s  approximately 100 f e e t  downstream from 
the Penny  Creek bridge.  Stripping .and b las t ing  have  exposed two 
scheeli te-bearing  quartz  lenses.   Silver-grey  schist ,   str iking 
north 30 degrees  west, and about   ver t ical ,   encloses   the  lenses .  
The upstream  lens  ranges from 6 t o  60 inche's in  width  over a length 

north 37 degrees east, both w a l l s  d ip  s teeply  south-eastward. The 
of 14 f e e t .  One wall s t r ikes   no r th  20 degrees east and  the  other 

v e i n   f i l l i n g   c o n s i s t s  of quartz,   ankerit ic  carbonate,   and small 
amounts of galena  and  scheeli te.  The d0wnstrea.m lens,  7 f e e t  dis-  
t an t ,   ranges  from 12 . . to  15 inches   in   wid th . .  It s t r ikes   no r th  7 
degrees   east  toward the  upstream  lens.. A t  the  creek it is  10 f e e t  
from the  upstream lerp, but  10 f ee t  far ther   north-easter ly  it is 
only 2 f e e t  from t h i s  lens  so t h a t   t h e  two lenses  presunably  join 
a ' shor t   d i s tance   nor th-eas te r ly .  The ve in- f i l l ing   cons is t s   o f  
quartz ,   .ankeri t ic   carbonate ,   te t rahedri te   and a moderate amount 
of s chee l i t e .  A sample taken  across  12  inches  of  this  vein-matter 
assayed:  Tungstic  oxide (lVOog), 3.8 per  cent.  

,. 

Creek approximately 500 f e e t  downstream  from the first. Here an 
The second showing outcrops in   the   south-eas t  bank  of Penny 

open-cut  has  been  driven  south-easterly f o r  6 fee t  t o  a face 6 f e e t  
high. The cut   exp0ses .a  compound quartz zone 42 inches  wide  which 
consists  of 2 lenses  of  quartz  str iking  north 10 degrees west and 
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dipping 65 degrees  eastward. The hangingwall-lens is 1 foot,wide  and 
the  footwall-lens i s  16 inches  wide. They are  separated  by  14  inches 

cose . sch i s t ,   s t r i ke   no r th  50 degrees west and  about v e r t i c a l , . b u t   t h e  
' of badly   c rushed ,   g raphi t ic   sch is t .  The hanging-wall i s  grey, tal- 

foot-wall i s  grey,  massive  limestone. The mine ra l i za t ion   i n   t hese  
lenses   cons is t s  of quar tz ,   schee l i te  and small amounts o f   t e t r ahedr i t e ,  
galena and spha le r i t e .  Most o f   t he   s chee l i t e   i n   t he  zone i s  i n   t h e  
footwall-limestone  immediately  adjacent t o  the  vein-wall. Here the 
scheel i te   occurs  as high-grade  patches of mineral  measuring up t o  4 
fee t   by   16   inches   in  surface area, but  probably  only a few inches ' i n  
th ickness .   Insuf f ic ien t  work has  been done to  determine  the  continu- 
i t y  of  these  patches  northerly  along  the  str ike  of  the  zone.  Smaller 

near  the foot-wall of the  footwall-lens.  
amounts of s chee l i t e  occur as ribbons of discontinuous  grains  in  and 

' - A  gouge 'seam, 1 inch   t h i ck ,   l . i e s   i n   t he  hanging-INall of"  t h e  
hangingwall-lens. The gouge and the  abundant  crushed  rock  within 
the zone ind ica t e  much post-mineral movement.  The s t r i k e  of the 
s c h i s t  and i t s  pos i t ion   re la t ive   to   the   l imes tone   sugges t   tha t   the  
west s ide  of the zone  has moved nor ther ly .  

The fo17owing  samples were taken on the  shaving: 

Footwall-lens : -tic Oxide 

3 feet  from f loor ;  16 inches wide 

5 f e e t  from floor:   14  inches wide 

0.2  per  cent.  

T r  . 

Footwall-limestone: 

. 1 f o o t  from f loor ;  Across  14-inch  patch  of min- 12.6  per  cent.  
e r a l i z a t i o n ,   v e r t i c a l ;  

1 foo t  from f l o o r ;  Across  14-inch  patch of min- 18 .2  per   cent .  
e r a l i za t ion ,   ho r i zon ta l ;  

of t hese  showings  were  examined in   u l t r a -v io l - e t   l i gh t  and  seen t o  
contain small amounts  of ' s chee l i t e .  

Seven o ther  small veins  of quartz   within a rad ius  o f  1,000Peet 

In   pa r t i cu la r ,   t he   a r ea   sou th -eas t e r ly  and souther ly  from these 
showimgs seemstowarrant   prospect ing.  However, abundant  overburden 
and the  absence  of  outcrops will necess i ta te  much s t r ipp ing .  

The writer examined th is   p roper ty   in   Ju ly ,   1942.  
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CARIB00 HUDSON schee l i t e  were  discovered  by  the  British Columbia 
During the  summer of 1942,  moderate  mounts of 

Department  of Mines on the Crown-granted claims 
Cunningham No. 1 and Cutler No. 1, survey l o t  Nos. 5905  and  10596 
respectively.  'These  belong t o  a group  of  claims owned by  the 
Cariboo Hudson Gold Mines Ltd. ,  c/o  Canadian  Credit Men's Trust  
,Ass'n.  Ltd., 602 West Hastings St. ,  Vancouver. 

i s  accessible  by 18 miles of  moderately good motor-road. 
The Cariboo Hudson  mine l ies   south-eas t  of Barkerville,  and 

The schez l i te  showings  on the Cunningham No. 1 and Cutler No. 1 

banks of Peter  Gulch Creek. They are  approximately  three-quarters 
a re  between elevations  of4,900  and5,OOOfeet on the  ea.st and west 

of a mile wester ly  from the main underground  workings.  of the Hudson 
mine. 

Near the showings the   h i l l s ide   s lopes  up s teeply  from the 

heavily wooded and  covered  with  overburden  that range:: from 1 foot  
creek-bed a t  angles  ranging from 30 t o  35 degrees. The slopes are 

to   about   15   fee t   in   depth .  

The rocks are mainly  quartz-sericite  schist ,   si lvery-grey 
where  unweathered  and  buff-coloured  where  weathered. Some of  the 
s c h i s t  i s  limy. The s c h i s t   r a n g e s   i n   s t r i k e  from  nort,h 40 t o  
north  50  degrees west and i n   d i p  from 65 t o  80 degrees  north- 
eastward. 

and  cleared  by  ground-sluicing  and  in a s h o r t   a d i t  bel.ow these 
outcrops. The present  exposures  disclose  several  mineralized 
lenses which  occur a t  several   places  along a zone that   ranges 

workings show that the  scheel i te   has  a ve r t i ca l   ex t en t  of a t  least 
from 2 t o  25 fee twide   over  a length of 210 f e e t .  The present 

25 f e e t  w i t h i n  t h i s  zone. 

Schee l i te   occws   in   sur face   ou tcrops   tha t  have  been  exposed 

The workings consist  of a stripping  approximately 60 square 
f e e t   i n   a r e a  and a s h o r t   a d i t  below th is   s t r ipp ing   ( see   F ig .   5 ) .  

on the  opposi te   s ide of the  creek from t h e   a d i t  and 1'70 f e e t  up- 
A small stripping  has  been made on a scheelite-bl?aring lens 

stream. 

In   t he  main s t r ipping  the  scheel i te   occurs  as sca t te red  
patches  of  mineral i n  5 quartz-ankerite  lenses.  These lenses 
range  from a f e w  inches   to  18 inches  in  width  and from 2 t o  15 
f e e t   i n   l e n g t h .  They are  in^ p a r t  bedded wi th   the   sch is t  and 
in   par t   const i tute   east-west :   d iagonal   lenses   cut t ing  ' thz   schis t  
Overburden covers  the  extension of some of the  lenses .  The 
lenses   are   separated  across   the  width and along  the  length  of 
the zone  by  barren  schist. 
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Fig. 5. Cariboo-Hudson. Tape and oompass survey of 
s c h e e l i t e  showings  on Cunningham No. 1 

and Cutler No. 1 claims. 
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The minera ls   in - the .   l enses   inc lude   the   fo l lowing ,   l i s ted   in  
order  of  abundance:  ahkeritip  carbonate,  vein-quartz,  scheelite 
and galena.  Much of t h e  quartz  i s  fine-grained  and  intimately 
intergrown  with  ,both  the.   ankerite.   and  the  scheeli te.  The schee l i t e  
areas .range  from.3 by .6 inches  to  walnut-size.  The sma.ller  areas 
usual ly   are   intr icately  replac,ed By quartz.:  Galena  occurs as only 
a few small grains  and i s " ra re1y   i n   con tac t  wi th  scheel . i te .  

. .  

an  8-foot  shear-zone i n   t h e   s c h i s t   ( s e e   F i g .   5 ) .  However,.the 
schee l i t e  , i s  confined to  a.40-inch  width.in  the  hanging-wall  of t he  

remaining  width. The scheei i te .occurs  as nodules or lenses  of the 
zone,  and  from.1-inch t o  4-inch  lenses of b a r r e n   q u a r t z   l i e   i n   t h e  

pure  mineral   wi thin ' the  sheared '   schis t  and i s  not   associated  with 
any  other  mineral. It is most abundant"on  the  south-easterly wall 
of the  crosscut ,  becomes l e s s  abundant  across the back  and is  i n  only 
small amounts  on' the 'north-westerly wall. ' However,  thci shear-zone 
continues  north-westerly and the   schee l i te  may also.occ:ur i n  this 
d i r ec t ion .  

In   t he   ad i t ,   ' t he   s chee l i t e   occu r s  as, nodules  which l i e  within 

the  creek approximate1.y  150 fee t   south-eas te r ly  from the main s t r i p -  
ping  ,-(see  Fig.  5): T h i s  small stripping  exposes a schc!elite-bearing 
l e n s  of quartz and carbonate 10 inches  wide i n  a v e r t k a l   f a c e .  Be- 
came  of  the  overburden,  nothing'  is 'known  of  the  extent  of  this  lens: 
However, it l ies  along  the  south-easter ly   extension  of '   the   s t r ike of 
the  mineralized  1ense.s of the  main s t r ipp ing  and  probably  belongs t o  
the same general  zone,. 

Scheel i te   a lso  occurs   in  a small s t r ipp ing  on the  east s ide  of 

Fifteen  channel.  samples,  each  1/2-inch  deep  and'3  inches'wide, 
G r e  taken  across the scheeli te-bearing  lenses.  The locat ions,  
widths  and  assay  results of these samples- are shown in.   (Fig.  5 ) .  
So l id   c i r c l e s   i nd ica t e   t he   d i s t r ibu t ion  of t he   s chee l i t e ,  as seen i n  
u l t r a - v i o l e t   l i g h t  .. , ' 

... . . 

The nature of t h e   d i s t r i b u t i o n  of the schee1ite.m:tke.s it im-  
possiblk  to   deiemine the grade  of  ore  accurately  over any s izeable  
area of  outcrop  without  taking inriuinerable  samples. ' In orde r   t o  ' ' 

determine an approximate f igu re  f o r  the  grade of ore  i n  the  present  
exposures  and  the a d i t ,   t h e   w r i t e r ,  made calculations  based on assays 
of the' 15  channel sample's mentioned,  above. ' These assays were weighted 

would' be taken for '  every 5 f e e t  of lens-length. For the sur face   the  
f o r  width of lens  ; a l s o  for .   l ength  of  .lens, assuming t b a  i each sample 

result ing  l taveraget ' : .assay i s  Tungstic.  oxide '(WOg) , 2 . 1  per  cent  over 
a width  of 7 i nches  for an  aggregate  lens-length  of 45 feet. , I n  ' the  
adit   theweighted airei-age of  samples  taken  on  both wallls 'and  on the '. 

back was Tungstic  oxids (WO3), 3.5  per  cent, 'oirer  30  inches f o r  5, 
f e e t  of length.  .I . , . .  

.Tt i.2 suggested  that  the  area  north-westerly from the   sur face  

ex ten t  of the  mineralized zone on the  surface.  . A t  t h e  same time 
showings should be s t r ipped  i n  order t o  determine the north-westerly 



d r i f t i n g  could be continued  underground  north-westerly  along  the 
shear-zone  which s t r ikes   d iagonal ly   in to  a s t e e p   h i l l s i d e .  

. '  The ge'neral zone i d  which the  scheelite-bearing  lenses  occur 

yond the  210 f ee t   a l r eady  known might  be  expected. 
is wide, ,wel l   def ined and well   mineralized, so tha t   con t inu i ty  be- 

The w r i t e r  examined th i s   p rope r ty  a t  various  times i n  Mhy and 
June,  1942. 

Arthur  Paxton  and a s sac i a t e s  of ~IVells own a group 

comprises  the  Pacific Nos. 1 t o  3 inc lus ive ,  and 
the  Breakneck Nos. 1 t o  3 ,  inclusive;   these were s t aked   i n  1937  and 

PAXTON of mineral  claims on the  Snowshoe P la t eau   t ha t  

-1939. 
The showings, a t  an  elevation  of 5,500 f ee t ,   a r e   a t   t he   base  of 

north-wester ly   facing  bluffs   that  comprise  Breackneck  Ridge, a ridge 
on the  west  side  of  Aster Creek, a northerly-flowing  tr ibutary of the 
Swift River.  (See  Cariboo  Lake,  sheet 93 A, National  Topographic 
Series,  Dept.  of Mines, Ottawa.) 

Steep,  rocky bluffs extend upwards from the  showings  for ap- 
proximately 500 f e e t   t o   t h e   t o p  of Breakneck Ridge.  These b l u f f s  
appear  to  form  the  head of a small  cirque,  the  floor  of  which  slopes 
gent ly .wes ter ly  from the  workings downstream past   the   cabin.  

road  for  approximately 23 miles   to   the  Cariboo Hudson  mine a t  an 
e leva t ion  of approximately  5,500  feet,  thence  wester.ly  by poor. road 
and t r a i l  over  the Snowshoe Pla teau ,   a t   e leva t ions   ranging  from 5,500 
t o  6,000 f e e t   f o r  7 mi l e s   t o   t he  showings. 

The property may be  reached from Wells  by  following a good motor- 

The occurrence  consis ts   of   scat tered  patches  of   scheel i te   in  a 
quartz  vein that ranges  from 5 t o  8 inches   i n   w id th .   In   add i t ion   t o  ' 

eral ized  with.sulphides ,   occur   in   the  workings.  They d i f f e r  from 
the  scheel i te   vein,   three  separate   lenses  of quar tz ,   sparse ly  min- 

w i t h i n  sho r t   d i s t ances .  
t he   s chee l i t e   ve in   i n   be ing   de f in i t e ly   i en t i cu la r  and discontinuous 

The rocks  comprise  grey,  f issi le  quartzite  and a small amount 

rocks  of  the  Richfield  formation  as  described  by Lang (VII, 1938,  pp. 
of g r a p h i t i c   f i s s i l e   a r g i l l i t e .  They be long   t o   s l i gh t ly  metamorphosed 

gently-dipping,  south-west  limb of  a north-wester ly   s t r iking  ant i -  
5 - 9 ) .   I n   t h e   v i c i n i t y  of the  Paxton  property,  the  rocks  form  the 

c l i n e ,   t h e   c r e s t   l i n e  of which l ies   approximately  three-quarters  of 
a mile  north-easterly  from  the  property. (Geol.. Surv. Canada, Map 

t rus ions  i n  t h e   a r e a .  
562 A ) .  As far as the   wr i t e r  i s  aware,  there  are no grani t ic   in -  

The workings  consist of  one open-cut  and one ad i t .   Schee l i t e  
was seen onlJ i n   t h e   a d i t  and i n  dump-material from t h e   a d i t .  
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The open-cut  has  been dr iven  south 50 degrees   east   for  27 f e e t  
t o  a 15-fOOt rock  face.  A t  a point  approximately 10 f e e t  from the 
mouth, t h i s  open-cut i n t e r s e c t s  a quartz   lens  18 inches  wide  that ' 

s t r i k e s  east  and  dips 70 degrees  southward. The quartz  contains a 
small amount of  .galena  and p y r i t e .  The south-west  corner  of  the 
face  exposes a l a r g e r   l e n s   t h a t  i s  approximately  paral le l   to   the 
first one and 10 fee t   d i s t an t   sou the r ly  across the  dip.  The main 
par t .of   the   lens   ranges from 18 inches   to  2 f e e t   i n  w.idth, b u t   i n  
one 4-fOOt sec t ion  it s p l i t s   i n t o   t h r e e  6-inch  veins  that  continue 

form one vein o r  l ens .  The mineral izat ion i n  t h i s   qua r t z   l ens  con- 
sepa ra t e ly   fo r  a s t r ike   l eng th  of 4 f e e t  and then  coalesce  again  to 

pyr rhot i te ,  a l i t t l e   py r i t e ,   spha le r i t e ,   cha lcopyr i t e  and galena. 
sists of  6-inch c lus t e r s  of sulphides,  which contain  abundant 

Neither o f  these   l enses   conta in   schee l i te .  

Beginning a t  a poin t  20 fee t   nor th-eas te r ly  from the mouth of 
the oped-cut, a barren  quartz   lens   outcrops  for  25 f e e t   i n  a north- 
easter1.y  direction. The l ens  i s  8 fee t   th ick ,   s t r ikes   nor th-eas te r ly  
and dips  50 degrees  south-eastward. 

t ion   south  70 degrees  west  from i t s  mouth, an a d i t  has  been  driven 
south 43 degrees east f o r  50 f e e t .  Between points  25 f e e t  and  40 
Teat ,   respect ively,  from t h e   p o r t a l ,   t h e   a d i t   i n t e r s e c t s   t h e  down- 
ward and  south-westerly  extension  of  the  large  q.uartz  lens  that 
outcrops 20 feet   nor th-easter ly  from the mouth of t he  open-cut. 
The two l enses   t ha t  are exposed i n   t h e  open-cut  appear t o  be cu t  

grees east  and  dip 40 degrees  south-eastward, i n   t h e  hanging-wall 
o f f   i n   t h e i r  downward continuation by a f a u l t ,   s t r i k e   n o r t h  30 de- 

of the  large  lens ,   before   ' they  reach  the  level  of t h e   a d i t .  The 
a d i t   c u t s   t h e   f a u l t  a t  a point  40 f e e t  from the   po r t a l .  

From a po in t   15   f ee t  below the open-cut  and 25 f e e t   i n  a direc-  

The a d i t   i n t e r s e c t s  a scheel.ite-bearing  quartz  vein a t  a 
poin t  40 f e e t  from the  portal .   This  vein  extends  for a dis tance of 

f ace .  The vein i s  6 inches  wide,   str ikes  north 73 degrees  west  and 
8 f ee t   d i agona l ly   ac ross   t he , ad i t  t o   t he  north-east  corner  of  the 

dips  55 degrees  south-westward. The vein-matter  consists of abun- 
dant   quartz ,  a l i t t l e  galena and py r i t e  and sca t t e red   c lus t e r s  of 
s chee l i t e .  Only a l i t t l e  schee l i t e  was seen   in   the  a d i t  but  judging 
from an  examination  of  material on the dump this mineral  occurs i n  
occasional  patches  from  1/2-inch t o  2 inches i n  diameter  within  the 
quar tz .  

The same vein  outcrops  for a distance  of  approximately 6 f e e t  
a t  a poin t  25 f e e t  above the  adi t   but   contained no v i s ib l e   s chee l i t e .  

The north-westerly  extension  of  the  scheglite  vein i s  terminated 
by t h e   f a u l t  a t  a point  8 feet north-west  of  the  face i n   t h e  hanging- 
wall of the  large  quartz   lens;   the   south-easter ly   cont inuat ion on the 
surface i s  covered  by d r i f t ,   b u t   t h e  exposure i n   t h e   a d i t ,  which i s  
far ther   south-easter ly   a long  the  s t r ike,   indicates   tha. t   the   vein con- 
t i n u e s   i n   t h i s   d i r e c t i o n .  
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This  property was examined by the writer i n   J u l y ,  1940. 

TAYLOR 
Scheelite  has  been  recent1.y  discovered  by Ed. 
Taylor, Wells P .  0.  on what Mr. Taylor  referred 
t o  as the Gold Coin mineral  claim  on  the Snow- 

shoe 'p la teau .  The discovery was made a t  a point  about 500 f e e t  

Mr. Taylor. 
above the  underground  workings on the Hebson group, a l s o  owned by 

The property,  a t  an  e levat ion of 6,000 fee t ,  i s  towards  the 
south-westerly r i m  of the Snowshoe Plateau a t  the  head of   the west 
branch of L i t t l e  Snowshoe Creek. The Snowshoe Plateau,  of  an 
average  elevation  of 6,000 feet, l i e s  between Barkervi l le  and the  
sett lement  of 'Keithley  Creek. The following  streams rise i n   t h i s  
Plateau:  Keithley  Creek,  Swift  River,  Antler  and Cunningham 
Creeks  and the  Swamp (Cariboo)  River: Yanks Peak, a t  an  e levat ion 

Lake, shee t  94 A/14, National  Topographic  Series,  Dept. of Mines, 
of  6,242 f e e t ,  i s  the   h ighes t  mountain on the   P la teau  (see Cariboo 

Ottawa). 
" 

The property may be reached  e i ther  from !klls or Keithley 
Creek P. 0.; the   route  from Wells i s  r epor t ed   t o  be t h e   b e t t e r  of 
the two, and was fol.lowed  by  the  writer. From VJells the   rou te  i s  by 
a good motor-road for  approximately 23 mi les ' to  the Cariboo-Hudson, 

miles and l a s t l y  by a good t r a i l  f o r  4 1/2  miles  westerly  to  the 
elevation  approximately  5,500  feet,  thence  by a poor  road  for 1 1/2 

workings. 

of  the  Plateau, a t  a poin t  where the  ground s lopes  gradual ly  down 
The showings are   in   surface  workings on the  open, grassy   top  

over a d is tance  of severa l  hundred f ee t   t o   t he   s t eepe r   s lopes   t ha t  

very  scarce.  
form the  south-westerly  side of t he   P l a t eau .  Rock outcrops are 

The tungsten  occurs  in a len t icu lar   quar tz -schee l i te   ve in ,  
s t r i k e   n o r t h  60 degrees  west and d ip  75 degrees  south-westward, 

ap   rox iqa te ly  18 feet  before  disappearing  into  sheared  rock. The 
that   ranges  in   width from 1-inch  to 4 inches and i s  exposed f o r  

ve!n-shear c u t s   f i s s i l e   q u a r t z i t e s  and s e r i c i t e   s c h i s t s   t h a t   s t r i k e  
in ,general   nor th   15  degrees  west and d ip  50 degrees  south-westward: 

v i c i n i t y  of the  vein-shear  the  rocks have  been  impregnated  by small 
these  rocks  comprise  part  of  the  Richfield  formation.  In  the 

amounts of p y r i t e  and galena.  

south-west  limb of a nor th-wes ter ly   s t r ik ing   an t ic l ina l   fo ld ,   the  
crest-1.ine  of  which l i es  about  three-quarters  of a mile north-easter ly  
from the   p roper ty  (Lang,  Geol.  Surv. Canada, 1938, p. 16, and Map 
562-A). 

S t r u c t u r a l l y   t h e   r o c k s   i n   t h e   v i c i n i t y  of t h e  Gold Coin  form the 

Elsewhere two p i t s  have  been  dug. 
The workings  consist  of two trenches and i n  one  of them a s h a f t .  
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t o  7 f e e t  wide, 1 t o  2 f e e t  deep  and  towards the midd1.e a s h a f t  
6 f e e t   i n  diameter and .6 f e e t  deep i s  sunk. 

Number 1 trench  extends  north-westerly  for  38  feet. It i s  6 

Number 2 t r ench ,   i n   d i r ec t ion   t r ansve r se   t o   t ha t   o f '  Number 
1, l ies  north-westerly  from it .  The north-east end of Number 2 
trench,  extending  for 35 f e e t   i n  a south-westerly  direction, i s  15  
feet  north from the'north-west end  of Number 1. . It is .4,.feettwide, 
6 f e e t  deep a t  i t s  north-east  end  and 1 foo t  deep a t  i.ts south- 
west end. 

Scheel i te  was seen  only  in  Number 1 trench.  

The vein i s  a quar tz - f i l l ed   shear   tha t   cu ts   f i s s j . l e   quar tz i tes  
and s e r i c i t e   s c h i s t s .  Its best .exposure i s  i n   t h e  north-west  face 
of t h e ' s h a f t   i n  Number,l  working,  where  the  vein i s  s1.ightly  len- 
t icular,   ranging  from 3 t o  4 inches i n  width and i s  bordered  by 1/8 
inch of  sheared  rock. The vein-matter  consists  of  large,  poorly- 
def ined   c rys ta l s  of quartz   arranged  perpendicular lyto  the walls of 
the  vein and enclosing  patches and c r y s t a l s  of s chee l i t e ,  i ts  oxida- 
t ion  product   tungst i te   (Plate  11-B)  and s t o l z i t e .  A small amount of 
galena  occurs as widely-scat tered  grains   in   the  adjacent   sediments .  
The amount of s ch2e l i t e  i s  qu i t e   va r i ab le ,   r ang ing   i n   p l aces  from a 

representat ive 30-pound sample  taken  along t h e   f u l l  4-inch  width 
f r ac t ion  of a per   cent   to   about  50 per  cent of the  vein-matter. A 

of the  vein and  over a 4-fOOt l eng th   i n   t he  north-west, face  of   the 
shaft  assayed;.  Tungstic  oxide (WOg), 26..2 per   cen t .  

The scheel i te   vein  extends  south-easter ly   for  18 f e e t  from  the 
north-west s i d e  of t he   sha f t .  The writer did  not  see  any  scheeli te 
i n   ' t h e  l as t  12 f e e t  of  the  vein  but  it is reported  , to have been 

vein narrows to   a 'bar ren   shear   wi th in  a few inches  of  the  side of 
found when d isg ing   the   t rench .   In  a north-westerly  dh-ection  the 

the   shaf t ,  and as such,  disappears  under  the  debris that covers 

ve in .  No. 2~ t rench   cu ts   across   the   p ro jec ted .   s t r ike   o f   the   ve in  
the f loo r  of the  trench dug along  the  projected  extension o f  the 

a t  a poin t  30 feet  north-westerly from t h e . s h a f t   b u t  does  not ex- 
poskany  vein-matter or wel1,defined  vein-shear. 

barren of s c h e e l i t e .  One o f  the bedded veins  extends  along a 
bedding  plane i n   t h e  sediments  for a dis tance of 3 f e e t   n o r t h e r l y  
from the  schee3i te   vein.  The other  two bedded veins  extend  south- 
wester ly  from t h e .   s c h e e l i t e ' v e i n   f o r  1 f o o t  along bedcling planes of 
the  sediments. These  bedded veins  appear t o  have beer1 fed  by  the 
f i s su re  now occupied  by  the  scheelite  vein. The formz.tion of  these 
bedded veins would therefore  have antedated  the  deposi.tion  of  the 
s c h e e l i t e   i n   t h e  main ve in .  

The ve in   appears   to   cu t   th ree   ear l ie r  bedded quartz   veins ,  

A shallow p i t  has  been dug . in  the  banks  of a  sma1.l southwesterly- 
flowing,.creek a t  a point  approximately 570 feet  north--westerly 
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from Number 1 p i t .  This  working  exposes a small amount o f ' ga l ena  
which  occurs as (1) g r a i n s   i n  bedded quartz   lenses  1 inch  thick 
and 1 f o o t   t o  2 f e e t  i n  length, and (2) as  grains  disseminated 
i n   f i s s i l e   q u a r t z i t e   a d j a c e n t   t o   t h e   q u a r t z   l e n s e s .  A l ow per- 
centage  of  pyrite and spha le r i t e  i s  associated  with  the  galena.  

6 feet   in   diameter   and 5 f e e t  deep  exposes a 2-foot  length of  a 
quartz  lens 1 f o o t  th ick  that contains  pyrite,   marcasite,   galena,  
an@  sphaler i te .  

Fourteen  feet  upstream  from  the las t  pit.,  another  working 

The rocks   in   these  two p i t s   a r e   n e a r l y   f l a t - l y i n g ,   f i s s i l e  
qu+rtzi tes   that   appear  t o  s t r i k e   i n  a general  north-westerly 
d i r ec t ion  and d ip  10 degrees-south-westward. 

2 new p i t s  have been sunk 10 f e e t  and 8 f e e t  on t h e  main tungsten 
Since  the  property was examined  by the   wr i t e r   i n   Ju ly ,  1940, 

season of  1942 t o   g e t  under these  showings. However, the work has 
so f a r   f a i l ed   t o   d i sc lose   add i t iona l   o re .  

. showings- .and i t  i s  understood a n  a d i t  'was s t a r t e d   l a t e  i n  the 

it i s  understood t h a t  the work i n  1942 was  done by the Cariboo 

Vancouver, B . . C . 
Scheelite  Syndicate,  w i t h  o f f i c e s   a t  422 Metropolitan  Building, 

LIMESTONE POINT O t t o  Baer  of Like ly ,   in  the  l i nes tone   b lu f f s  of 
Small amounts of s chee l i t e  were  found i n  1942  by 

Limestone Point  on the  North A r m  of Q,uesnel  Lake. 
This  po in t  i s  about 40 miles by water  north-easterly from Likely. 
Scheel i te  was found. i n  large  boulders   of   ta lus  below the   b lu f f s  and 
a t  a  few p l a c e s   i n   t h e - b l u f f s .  It occurs  as  small   grains i n  patches 
of c r i ss -c ross ing   quar tz   ve in le t s   tha t   cu t   g rey   una l te red   l imes tone .  

wi thout   any   def in i te   s t ruc tura l   cont ro l .  However, the  occurrence i s  
The schee l i te  i s  sma l l   i n  amount and widely  scat tered i n  the  limestone 

of importance  inasmuch a s  it shows tha t   s chee l i t e  is found on the 
pro jec ted   ex tens ion   of   the   schee l i te   be l t   south-eas te r ly   f rom  the  

prof i table   to   prospect   for   scheel i te   north-wester ly  from Limestone 
schee l i t e  showings on the  Cariboo-Hudson. It may therefore  .be 

Point i n  the  'general  direction of the  Cariboo-Hudson,mine. 

BRIDGE RIVER AREA 

River.valley,   approximately 112 miles i n  an a i r - l i ne   no r the r ly  from 
This  i s  a gold-mining  area in   t he  upper p a r t  of  the  Bridge 

Vancouver. 

Scheel i te  is found i n  many of the  gold-quartz  veins  in  the 
a rea .  A t  one gold mine, the  Pralorne,  a moderately  large-sized 

have been  found i n  the  Pioneer, B.  R.  X .  and Br is to l  mines i n  t h e  
shoot of schee l i te   o re  has  been  mined.  Small amounts of s chee l i t e  

area.   Scheel i te  i s  found  as  the main const5tuent  of  veins on the 
Tungsten  Queen and Tungsten King mines.  Shipments  of  tungsten  ore 
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and ore  concentrates have  been made from the  Bralorne,  Tungsten  Queen, 
and  Tungsten King mines. 

This  property was formerly known as the   Ph i l l i p s '  

name i n   t h e  1940 e d i t i o n   o f   t h i s   b u l h t i n .   S i n c e  
TUNGSTEN QUEEN Tungsten property and was described under t h a t  

the   publ ica t ion ,of   the   ear ly   ed i t ion  of Bul le t in  No. 10, 3 a d i t s  had 
been driven, 171 f e e t ,  54 feet   and 23 f ee t   r e spec t ive ly  and  an 
underhand stope  and  several  hundred f e e t  of trenches and  open-cuts 
have been  dug. About 41  tons  of cobbed  high-grade ore  and 20 tons 

Smelting Company had a lease  on the  property from  September 1941 
of  low-grade  'ore  have  been  mined. The Consolidated Mining  and 

being  carr ied  out   under   the 'direct ion of t he  owner, Ed. P h i l l i p s .  
until September  1942. A t  the   present  time mining operations are 

examined by  the writer i n  September,  1939. 
The following  describes  the  property as it was wh.en f i r s t  

Creek Valley, i n   t h e  Bridge  River Area on ground owned by Fdwin 
P h i l l i p s  of  Minto Ci ty  and s taked   or ig ina l ly   for   c innabar .  The 
property  comprises'the  mineral  claims  Cinnabar Nos. 1 t o  4,  staked 
in   Ju ly ,  1938, Tyax Nos. 11 and 12 ,  s t a k e d   i n  October,  1936,  and 

August,  1937  and Apr i l1938 .  
the Sandy Nos. 2 t o  8 inclusive,   var iously  s taked September,  1936, 

Scheel i te  was discovered  in   the summer  of 1939 i n  Tyaughton 

The property,  i s  on the east s ide  o f  Tyaughton  Creek a t  a 
poin t  which i s  2 miles by  road  northerly o r  up-stream  from i ts  
confluence  with Noaxe Creek, a westerly-flowing  tr ibutary of 

and  Resources, Ottawa, 1940). The exact pos i t ion  of the schee l i t e  
Tyaughton  Creek (see Map 5468, Tyaughton Lake,  Department of Mines 

outcrop is  described  by  referring i t s  pos i t i on   t o   t ha t   o f  a cabin 
owned by Mr. Phi l l ips .   This   cabin i s  on t h e   e a s t   s i d e  of and ad- 
jacent   to   the   road  a t  a poin t  which i s  2.4  miles  by  road  northerly 
up Tyaughton  Creek from i t s  junction w i t h  Noaxe Creek (see above 
Map 546 A ) .  The scheel i te   occurs  65 feet  above the  road on the  south 
s ide  of a dry  rock-gulch  that   crosses  the  road1,175feet  southerly '  
from the  cabin.  

wester ly  with  an  approximate slope-angle of 30 degrees to   t he  bottom 
The schee l i t e  showing i s  on an open h i l l s i d e   t h a t  slopes south- 

of Tyaughton  Creek. The ground is open, grassy,  and i n   p a r t ,   t a l u s -  
covered  and  except f o r  a few serpent ine   b luf fs ,  i s  covered  by  an un- 
known depth  of  overburden. 

The property may be  reached  conveniently  by  motor-road from 

approximately  14.3  miles  from Minto City.  Minto Ci ty  is i n   t h e  
Minto City  by  following  the Tyaughton Lake road up the  creek  for 

Bridge  River Valley approximately 29 miles by good motor-road from 
Bridge  River,  a  station on the  Pacific  Great  Eastern  Railway  105 
miles north  of  Squamish.  Squamish i s  the  tidewater  terminus of t h e  
railway  approximately 50 miles up  Howe Sound from  Vancouver, and i s  
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Fig. 6. Tungsten  Queen.  Plan showing surface  workings 
and local  geology as of September, 1939. 

Tape and  compass  survey. 
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served from  Vancouver by  regular  boat  service of the,Union  Steamship 
Company. 

Geology. The d i s t r ibu t ion  of  rock  types' in   the  inmediate  
v i c i n i t y  is shown i n   ( F i g . '  6 ) .  In  the  following  paragraphs  the 
geoLogy w i l l  be referred  to   the  scheel i . te   outcrop,  as a reference 
point .  A l a rge   i r r egu la r   a r ea  of  carbonatized  serpentine, i n  which 
the  scheelite  veins  occur,  intrudes  both  ribbon  che'rt and volcanics 
but  i s ,  in   tu rn ,   in t ruded   by  many dykes  and i r r egu la r  masses  of 
feldspar  porphyry. The serpentine,  forming  the  host-rock  for  the 

westerly and  south-easterly, 100 feet.south-westerly,  and 30 feet 
scheeli ts   veins,   extends as an   i r regular   a rea   for  200 feet   nor th- ,  

north-easterly from the scheel i te   outcrop.  The serpentine  has  been 

carbonatewithsmallamounts   ofmariposi te ,   res idual   ant igori te  and chromite. 
extensivelycarbonatize'd and consists'   almost  exclusively of anker ' i t ic 

The r ibbon  cher t ,   in   contac t  w i t h  serpentine,  outcrops ap- 
proximately 200 feet   south-easter ly  from the   schee l i te .  The cher t ,  

ribbons of dark  grey  to  black  chert  t h a t  range from 1 t o  3 inches 
s t r i k e   e a s t e r l y  and dip  ver t ical ,   consis ts   of   s l ight ly   crenulated 

i n  widhh. 

vol.canic  breccia,  begin  to  outcrop 400 f e e t   e a s t e r l y  from  the 
schee l i t e  and  extend  for  an unknown distance  eastward. The flow- 
rbcks  consist   of massive, fine-grained  andesit ic lava w i t h  an 
amygdaloidal  phase. The volcanic  breccia  consists  of  poorly  defined 

rocks, and s e t   i n  an   a l te red  groundmass of the same mater ia l .  
angular fragments of   andesi t ic   mater ia l  similar t o  tha t  of t h e  flow 

Volcanic  rocks, o r  greenstone,  consisting  of  flow  rocks and 

Feldspar  porphyry,  the  youngest  rock on the  property,  occurs 
as dykes that  range from 500 t o  100 f e e t   i n  width,  and  as  an 
i r regular   s tock-l ike  area w i t h  an  exposed  diameter  of 300 f e e t .  
It i s  a medium-grained, porphyri t ic   rock  that   contains   c losely-  
packed feldspar phenocrysts;  averaging l /%inch i n  m a x i m u m  dimen- 
s i o n ,   s e t   i n  a brown weathering  altered matrix consisting  mostly 
of  carbonate. No quartz was seen i n  any  of  the  specimens  examined. 

Veins. 

of  which i s  predominantly  stibnite  and  the  other  predominantly 
schee l i t e .  These ve ins   a re  2 fee t   apar t   and   range  from 1 inch   t o  3 

contact between the  'serpentine  'and  feldspar  .porphyry  but l i e  30 f e e t  
inches  in   width.  Thev s t r i k e  noqth-westerly'in'conformity wi th  the  

south-westerly from ' the contact.."' 

The schee3ite  outcrop  consists  of two small para l le l   ve ins ,  one 

., ., 
. I .  . .  . ,  

Over the  short  'distance  exposed, t he  veins  maintain a uniform 
s t r i k e  and  dip, and 'a f a i r l y  uniform width. They f r equen t ly   sp l i t  
and.smaller  veins  branch  sharply  from  the main vein,  .and  extend  for 
2 or  3 fee t   in to   the   wal l - rock  and die  out o r  may turn,  following 
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other   branch-fractures   that- lead  back  into  the main vein.  Shearing 
along  the  vein  wa'lls and branch-fract&es  appears  to have been  ab-. 

wall-rock.  This  branching  type of f r ac tu re  i s  suggestive  of  fractur- 
s e n t  f o r  there   a re  no s l ickensides  and the   ve ins   a re   f rozen   to   the  

ing under  a l i gh t   l oad ,  presumably  near  the  surface. 

Crus t i f i ca t ion  is p a r t i c u l a r l y  we.11  shown i n  the   s t ibn i te -schee l i te '  
vein  where  scheelite i s  followed  inwards from both  walls  of  the 
vz in  by f ine ly   c rys ta l l ine   cha lcedonic   q iz r tz ,   then  by coarsely 
c r y s t a l l i n e  comb-quartz,  and f i n a l l y  by  a c e n t r a l  band of s t i b n i t e .  

The veins show marked c r u s t i f i c a t i o n  or banding  by  deposition. 

A definite  comb-structure i s  shown both  by  the  coarsely 
c rys t a l l i ne   qua r t z  and  by t h e   s c h e e l i t e .  This s t ruc tu re  i s  ex- 
pressed  in   the development of  pyramidal   crystals   that  have grown 
normal to   the   wal l s  of temporary  openings  within  the  vein. 

Mineralogy. The vein-minerals   include,   l i s ted  in   order  of 

minera ls   a re   d i s t r ibu ted  between the   schee l i te   ve in  and the   s t i bn i t e -  
abundance:. s chee l i t e ,   s t i bn i t e ,   qua r t z  and carbonate.  These 

schee l i t e   ve in .  The schee l i te   ve in   (P la te  111-A) ranging from 1 t o  
3 inches  wide,  consists  predominantly of s chee l i t e  and  carbonate with 
some qua r t z   and . i so l a t ed   c rys t a l s  of s t i b n i t e .   I n   s e c t i o n s  of the 
vein, sometimes a s  much a s  3 f e e t  i n  length,   scheel i te  amounts t o  
75 per  cent  of  the  vein-matter  (equivalent t o  assays of 60.7 per 
cent W%). In   other   se 'c t ions  there  i s  l e s s   s c h e e l i t e  and i n   p l a c e s  
it is  completely  replaced  by  carbonate. .The s t ibn i t e - schee l i t e  
vein,  ranging from 1 i nch   t o  3 inches  wide,  consists  predominantly 

Schee l i te   i s 'more   abundant   in ' the  s t i b n i t e   v e i n   t h a n   s t i b n i t e   i n   t h e  
of s t ibn i t e   w i th   va ry ing  amounts of scheel i te ,   carbonate  and quar tz .  

s chee l i t e   ve in ;   i n  one place  the schee l i t e  amounts t o  38.5 per  cent.  
(equiva len t   to  31.1 per  ce'nt WO3) of the  vein-matter. 

A par t i a l   ana lys i s  of as  pure a  sample o f   s chee l i t e   a s  could 

gave  the  following  results:  
be obtained  by  panning  and by separat ion w i t h  methylene  iodide, 

wo3 ............................................................................ " ...... 79.7  per  cent 
CaO ........................................................................................ 19.3  per  cent 
Moo3 ...................................................................................... t r ace  

A t  the  time of the   wr i te r ' s ' examinat ion ,   the   on ly  development 
work  on the  scheel i te   veins   consis ted of a stripping  measuring 4 
f e e t  wide  by 14 fee t   a long   the   s t r ike . .  A t  a point  450 f e e t   i n  a 
d i rec t ion   south  65 degrees   east  from the   schee l i te   s t r ipp ing ,  a 
small open-cut has been d r iven   no r the r ly   fo r  20 f e e t  on an  outcrop 
of greenstone  containing  very  sparsely.  disseminated  grains of 
cinnabar. 
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,This  property i s  about 1 mile  northerliy  along  the 

mineral claims Tungsten King Nos. 1 t o  5 inclusive,  
t he  June Nos. 1 t o  3 inclusive,  Mercury No. 14,  Si1vert.i.p No. 3 ,  and 
Tungsten Nos. 5 t o  12, owned by Eg i l  H. Lorntzsen  of Minto,  and 
Gunnar Lundborg of Gold Bridge, B.  C .  The Tungsten King and June 
claims were s t aked   i n  June  1942 but  the  other  claims are re-stakings 
of  cinnabar: .s.howings on  ground originally .staked  by  Lorntz'sep i n  ~. 
1936. 

T'UNGSTEN KING road from the  Tungsten  Queen. it comp:rises the  

elevations  of 3600  and  6000 f e e t .  The topography is much the  same 
as t h a t  of  the  Tungsten  Queen. 

The claims are on t he   ea s t   s ide  of  Tyaughton  Creek,  between 

The workings a r e  on the  north bank of a small creek,   local ly  
known as Mercury  Creek,  which  flows  south-westerly  into  Tyaughton 
Creek. They are  reported$'  to  consist  of  open-cuts and 2 shor t   ad i t s ,  
25 and 50 feet   long  respect ively.  They are  about 900 f e e t  by 
skidroad  from  the main  Tyaughton  Creek road. 

found on the  adjacent  Tungsten  Queen. However, the   schse l i te   ve in  
The rocks  found on the  property are somewhat s imilar  .to those 

i s  reported t o  be in   l imestone  and  not   in   carbonat ized  serpent ine 
as on the  Tungsten  Queen. it i s  understood tha t   schee l i te   occurs  
with  'dolomite  and s t i b n i t e   i n   ' a ' f r a c t u r e  zone 6 feet   wide.  

The owners  have  mined  several.  tons of medium grade  ore from 
the  surface  workings and shipped it to  the  Bralorne mine for  con- 
centrat ion.  They have sorted  out  about a ton  of  high-grade  which 
was inc luded   in  a shipment  of  ore  sent t o  Ottawa from t h e  Tungsten 
Queen. __ 

BRALORNE The property i s  owned by  Bralorne Mines Limited ( N .  P. L ) ,  
Scheel i te  i s  found a t  th i s   go ld  mine on  Cadwallader  Creek. 

Bralorne, B. C .  

of this  shoot  has  been mined and  concentrated i n  a small p lan t  
r e c e n t l y   b u i l t  a t  the mine by  the company. 

A short   shoot  of  tungsten  ore was found i n  551 D r i f t  East. Par t  

Small  amounts  of schee l i te  have  been  found i n   t h e  

miles from Bralorne. ' It i s  owned by  Pioneer Gold 
PIONEER go1.d-quartz veins on th i s   p rope r ty .  The  mine i s  2 

Mines of B.  C .  Ltd.,  Pioneer.  P. 0.  

Scheel i te  i s  found i n  small q u a n t i t i e s   i n   t h e  
B.  R.  X .  Ca1ifornia:vein on th i s   p roper ty .  The mineral  occurs 

as narrow s t r inge r s  and  widely  scattered  grains.  The 
property i s  near Gold Bri$ge  and i s  owned by  the B. R .  X .  Consolida-ted 
Mines Ltd., Gold Bridge. ' 

Egi l  H. Lorntzsen,  personal  communication. 
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A small  shoot of gold-scheeli te  ore ha.s been  discovered 

reached by 3 1/2 mil.es  of  branch  road  which  leaves  the 
BRISTOL" a t  t h i s  property on Tommy Creek. The property i s  

main Bridge  River  highway  about 1 2  mi les   eas te r ly  from Minto mine. 
The owners, the  B r i s t o l  Mines L t d . ,  are represented by J .  C .  Adam, 
572 Howe S t r e e t ,  Vancouver, B. C .  

The underground  workings,  consisting of 3 a d i t s ,  i n  January 1942, 
explore a shear-zone,  ranging i n  width  from  15  inches t o  20 f e e t ,  
which cu ts   cher ty   quar tz i te  and a r g i l l i t e .  It has  been  exposed  under- 
ground f0r.a length  of 600 f e e t .  The shear-zone  consists  of  frac- 
tu red   quar tz i te ,  numerous c a l c i t e   v e i n l e t s ,  a l e s s e r  number of  quartz 
ve in l e t s ,  and  gouge  seams. 

arsendpyri te ,  and widely  disseminated  grains  of  scheeli te.  
In  general   the  shear i s  very  sparsely  mineral ized w i t h  py r i t e ,  

Moderate  amounts  of s chee l i t e  have so far been  found  only i n   t h e  
in te rmedia te   l eve l .   This   i eve l  consis ts  of a cross-cut  driven  south- 
eas t e r ly   fo r  250 f e e t  and a d r i f t   d r i v e n  50 feet   south-westerly and 
90 fee t   nor th-eas te r ly  from the  cross-cut.  Where the  main cross-cut 
j o i n s   t h e   d r i f t ,   s c h e e l i t e  i s  found  over a width of 30 inches   i n   t he  

width  assayed: Tungstic oxide (WOg), 0 .6   per   cen t ;   go ld ,   0 .41   oz .  
footwall-side of the  main shear-zone. A sample  taker1 across  t h i s  

p e r   t o n ;   s i l v e r ,   n i l .  A t  43 feet   nor th-easter ly ' f rom  the cross- 
cu t ,   schee l i te  i s  found as sca t t e red   g ra ins  over a width  of  15  inches, 
i n  q u a r t z  s t r i nge r s  i n  the  footwall-rock  next t o  the  shear. A sample 

gold ,  0.,.26 oz.  per  ton; s i l v e r  0 . 1  oz.  per ton.  Between 48 f e e t  and 
taken across   th i s   wid th  assayed: Tungstic oxide (W03), .6.5 per   cent ;  

57 f ee t   no r th -eas t e r ly  from the  cross-cut ,   scheel i te  i s  found i n  as- 
soc ia t ion  w i t h  higher  than  average amounts of   go ld ,   across   the   fu l l  
shear-width of 7 f e e t .  A winze  has  been sunk for 25 f e e t  on t h i s  
ore-shoot. A 50-pound sample  from  a p i l e  of  stored  muck.taken from 
the  winze  assayed:  Tungstic  oxide (W03), 0.16 per   cent ;   gold,  .1.40 
oz.   per   ton;   s i lver ,   0 .6  0 2 .  per  ton.  

r a i s ing  from the  lower level  to  connect  with  the  winze.  
A t  the  time of the  examination,  January  1942,  the  owners.were 

SQUAMISH ARZA 

Small amounts of   schee l i te  have been  reported* 
ASHLOO from t h i s  gold  property on Ashloo  Creek, 28 miles 

by road  and t r a i l   n o r t h e r l y  from Squamish, a t  the 
head of Howe sound. This mind is  owned by Ashloo Gold  Mines Ltd., 
wi th   o f f ices  at 602 Hast ings  Street  West,  Vancouver, B.  C .  

~~ ~ ~ 

3s 
Report on B r i s t o l  Mine by R.  J.  Maconachie, formerly  with  the B r i t i s h  
Columbia Department of  Mines. 
H. V .  Srnitheringale,  personal communication. it$+ 
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MERRITT AREA 

SWAKUM MOUNTAIN Mountain, 1 2  miles by truck  road  nor-therly  from 
Schee l i te  i s  reported from  showings On Swakum 

Nicola. 

CONSOLIDATED NICOLABLDFIELDS LTD." 
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This property was fu l ly   descr ibed  by Hedley  (1,1936)  and  the 
reader i s  r e f e r r e d   t o   t h a t   r e p o r t   f o r  a complete description  of  the 

work has been done openins up the  Enterpr ise   vein on the 320, 550, 
propepty:  Since  the  date of  t h a t   r e p o r t  a considerable amount of 

675, 800 and 900 l eve l s ,  and the King William  vein  has  been opened 
up on the  550,  675,  and 900 l e v e l s .  

I n  1941, W. E .  Cockfield of the  Geological  Survey  investigated 
the  scheel i te   occurrences a t  tine property and the  follovring  account 
i s  a summary of h i s  unpublished  report. 

"The property  consis ts  of  upwards of 210 claims  and 

a consolidation  of a number of groups  of  claims.  I:t i s  
f rac t ions  having  an a rea  i n  excess  of  5,500  acres and is  

s i tua ted   about  midway between Mer r i t t  and Kamloops. 

cons is t  of fine-grained  lavas together w i t h  t u f f s  and 
"The rocks i n  the  general  v i c i n i t y  of the  property 

breccias  and  narrow  bands of sediments  which have 
yielded upper T r i a s s i c   f o s s i l s .  To the  southeast  a.nd 
to   the  north-east   these  are   underlain by  upper  Pala.eozoic 

diorite,   invade  both  groups  three  miles  to  the  west and 
sedime,nts.  Large  bodies  of grani t ic   rocks,   chief ly   quartz  

blage is overlain by Tert iary  volcanics .  A t  the mine 
about  eight  miles  to  the  north-east .  The e n t i r e  assem- 

i t se l f ,   on ly   Tr iass ic .   vo lcanic   rocks  and b a s a l i t i c  
dykes  younger than  the  veins and probably  re la ted t,o the  
Tertiary  volcanics,   appear.  The Triassic  volcanics  are 
f o r  the most p a r t  massive  but  occasional  at t i tudes on 
the  bands  of t u f f   i nd ica t e   t ha t   t he  major s t ruc tu re  i s  
a syncline  with  the axis trending  s l ight ly   west   of   north.  
It i s  probable t h a t  local   folding  occurs .  

it 

and published  with  the  permission of  the  Director .  
Report  by W. E. Cockfield of  the Geological  Survey of Canada 
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"The mineral   deposits  consist   of  veins  following  frac- 

dip e a s t e r l y   a t  angles of 50 t o  80 degrees.   Individual 
t u re  zones t h a t  t rend general ly  north  to  northwest and 

veins   vary  in   width from mere f r ac tu res  t o  9 f e e t  and 
some of them have been t raced  cont inuously  for   dis tances  
of  nearly 1500 fee t .  They a re   f i l l ed   w i th   qua r t z  and 
minor amounts of c a l c i t e  and carry  pyri te ,   galena,  
sphaler i te ,   te t rahedri te ,   chalcopyri te , '   borni te ,   and 

Schee l i te  is present   in   smal l   g ra ins  and s h o r t  narrow 
small amounts  of arsenopyri te ,   pyrrhot i te ,  and free  gold." 

mineral up t o  5 inches  in   diameter .  The schee l i t e  con- 
bands  and i n  some places  forms aggregates of nearly  pure 

t e n t  of the  veins  i s  genera l ly  l o w  but  small  concentra-. 
t i ons  i n  which schee l i t e   occu r s   p l en t i fu l ly  have been 
found. Gold and silver values  occur i n  shoots, w i t h  
low grade o r  narrow m i n a b l e   p a r t s  of  the  veins between, 
and the  shoots  themselves  vary  greatly i n  s i z e  and con- 
ta ined  values .  The present   repor t  i s ,  however, concerned 
onlywith  the  tungsten  content .  There i s  no evidence  to ' 

show t h a t   s c h e e l i t e  is present  i n  g r e a t e r   q u a n t i t i e s   i n  
t he   r i che r  parts of  the  veins,  and,  as.much of the  gold 
ore  developed by the  workings  has^ been mined out,   there 
is probably  insuff ic ient   evidence  to   just i fy   any con- 
c lusion i n  this regard.' 

"During the  examination,  the  veins  were  cleaned  off 
a t  reasonably  regular   intervals ,   having  regard  to   the 
pos i t ions  of stopes,   chutes,  and timbering,  and examined 
i n  u l t r a - v i o l e t   l i g h t .  As many intermediate   points   as  
possible were a l s o  examined. I n   t h e   i n i t i a l  work, a 
number of  samples were taken  where  groups of  pos i t ive  . ' 

readings  indicated  possible  ore  shoots.  Assays,  there- 
fore,   with  the  exceptions  to be  noted bel~ow,  were taken 
only a t  points  where fluorescence  indicated  the  presence 
of  schee1.ite  and, i n  computing average  values of the  
veins ,   the  many negative  readings  with  the lamp have t o  
be considered. The e a r l y  work  on the Joshua vein gave 
such low r e s u l t s  that i n  subsequent work only  the  bet-  
t e r  showings  were  saqpled. 

"Prel iminary  invest igat ion  appeared  to   indicate  t h a t  
s chee l i t e  was probably more p reva len t   i n  the  Joshua, 
King William, and Jenny Long veins  than i n  the  other  
veins of the  property and a t t e n t i o n  was la te r   devoted  
l a r g e l y   t o  them. 

. .  

dr iven   t o   i n t e r sec t  i n  turn  the  Enterpr ise ,  Tubal Cain 
The~main  working of the  property i s  the 320 ad i t   l eve l  

* The presence  of  arsenopyrite,   pyrrhotite,  and free  gold was 
determined i n  microscopic  studies of the  ore a t  the Univer- 
s i t y  o f  B r i t i s h  Columbia. 
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where-.this a d i t   i n t e r s e c t s  the Enterpr ise  vein,  t o  the 
and  Joshua veins .  A s h a f t  has been  sunk, from the point  

900 l e v e l ,  and  workings have been  driven on the 320, 440, 
550, 695, 800, and 900 f o o t   l e v e l s .  The King IVilliani 
vein,  which  branches  from  the  Enterprise,  has  workings 

Enterpr ise   vein above the 320 l e v e l ,  from  which the cle- 
on a l l  these  levels   except  the 800. The workings  of t he  

veloped  ore i s  largely  s toped  out ,  were not examined.. 
For a descr ip t ion  of these;   the   reader  i s  r e fe r r ed   t o  
Hedley (1, 1936). 

"The Joshua  vein i s  developed  by a s h a f t   t o  a dep1,h 
of 755 f e e t  on the   d ip .  Drifts have  been run a t  t h e  
100, 200, 300, 400, 550, and 750 f o o t   l e v e l s .  The 320 
a d i t   l e v e l  of the  Enterpr ise  mine was continued to   c ross -  
cu t   t h i s   ve in ,  and d r i f t s   r u n   n o r t h  and south of t h e   a d i t .  
The n o r t h   d r i f t  was continued  to  the  shaft  which  was,en- 
countered  just  above the  400-foot  level. For convenj-ence 
i n   t h i s   r e p o r t ,  it w i l l  be r e f e r r e d   t o  as the  320 l e v e l .  
The s h a f t  i s  f i l l ed   w i th   wa te r   t o   w i th in  a few f e e t  of 
t h i s   l e v e l .  

high  grade  scheeli te  mineralization were  found.  Although 
much of t he  q u a r t z  here carries no schee l i t e ,  some of 

mens with.  dark brown masses  of scheel i te   ranging up 1,o 4 
it c a r r i e s  small g ra ins  and masses and a number of  speci- 

or 5 inches i n  diameter  were  seen. No statement can be 
made of  the  percentage  of  quartz  carrying  scheeli te,  and 
because  of  the  difficulty  of  securing  average samples 
of t he  dump, no samples were taken  for assay. 

"On the dump a t  the  Joshua sha f t ,  some specimens  with 

115 f ee t   sou th  and 130 fee t   no r th  of t h e   s h a f t .  The ve in  
has.beeq  stoped'out  over a length of 60 feet south of: 
the  shaf t   and 'a   s tope from  below has  taken  out   par t  of 
t he   f l oo r  of t h e   l e v e l .  No schee l i te  was found on t h i s  
l e v e l .  

"The 100 l e v e l  has  been d r i f t ed   ou t  f o r  approximately 

"The 200 l e v e l  i s  blocked  north of t he   sha f t .  It has 
been dr iven  160  feet   south of t he   sha f t  and the  vein  has 
been stoped  out above the   l eve l   for   roughly   ha l f   o f  5.ts 

no samples  were taken. 
length.   Scheel i te  was observed a t  only one point ,   but  

The 300 l e v e l  i s  a d r i f t   f o r  140 f e e t  nor-th  and 34:O 
feet   south of the   shaf t ,   wi th  a stope above the  southern 

low comes up t o  t he   l eve l .  I n  the  n o r t h  d r i f t ,   g r a i n s  
d r i f t   f o r   n e a r l y   h a l f  i t s  length .  A short   s tope from  be- 

of schee l i te  were  observed a t  th ree   p laces   and   in   the  
s o u t h   d r i f t  a t  s ix  places .  Two samples cu t  a t  what  were 
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considered  the  best  showings i n  the  south d r i f t  assayed 
0.02  per  cent and a t r ace  of W03 sespec t iye ly .  

'!In t h e   d r i f t  on the 320 l eve l ,  between t h e  cross-cut 
a d i t  and the   sha f t ,  a number of posit ive  readings  with 
the  lamp indica ted   . the   poss ib i l i ty  of an  ore  shoot, .320 

fluorescence was shown. Of these,   12  assayed 'ni l ;   'one 
feet   long.   Sixteen samples were c u t . a t   p o i n t s  where 

assayed 0.01 per   cen t ;  one assayed 0.04 per  cent; and .' 

one assayed 0.08 per  cent WO3. A check  sample on the  

wi th  a number of negative  readings w i t h  the  lamp, . the 
l a s t   a s sayed  0.07 per  cent WO3. Taken in   conjunct ion 

w r i t e r ' s  samples ind ica te  a n  average  content of WC73-Gf 
0.01 per  cent  over a widt .h  o f  1.0:,3 inchqs.  

' I In . the   sou th   d r i f t  (320 l e v e l ) ,   s c h e e l i t e  was observed 
a t  A fev. &ce$ L U Y  ~ iab not  sampled  as it obviously was 
not  prese.nt i n  grea te r   quant i t ies   than  i n  the  north dr i f t .  

"No mineral izat ion comparable t o  the  heavy  scheeli te 
masses that   occur  on the  dump were  seen, and i t  is con- 
c luded  that   these came from p a r t s  of the mine tha t   t he  
writer was unable t o   i n s p e c t .  ,. 

Tubal  Cain Vein 

'lonly a few grains   of   scheel i te  were  found i n   t h e  Tubal 

veins .  No samples  were  taken. The upper  workings on the  
Cain  vein,  which l i e s  between  the  Joshua and t h e  Enterpr ise  

vein were not  visi ted  but  examination  by  the mine o f f i c e r s  
r e v e a l e d   l i t t l e   s c h e e l i t e .  

Enterprise Vein 

of  the  property and  a considerable   par t  of  it has  been 
s toped  out   in   the  upper   levels .  

"The Enterpr ise   vein has  been one of  the most productive 

the  whole, l i t t l e   s c h e e l i t e .  One small concentration on 
the  320 l eve l ,  88 . feet   south of t he   i n t e r sec t ion   w i th   t he  
King William  vein, was sampled  by Hedley.3' Thls  assayed 
0.16 per  cent WOg ac ross .4   i nches .  Elsewhere  the  vein 
c a r r i e s   g r a i n s  and small masses  of s chee l i t e   bu t   i n  quan- 
t i t i e s  t h a t  were judged t o  be considerably  less   than i n  

ve in .  These showings consequently were no-i; sampled. 
some of  the concentrations sampled on the King William 

"An examination of the  Enterpr ise   vein  indicated,  on 

hv Hedley, M.  S . ,  B r i t i s h  Columbia Department of  Mines, 
Personal Communication. 
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King William Vein 

vein  south of the  point .where  the  la t ter  i s  in te rsec ted  
by the a d i t .   D r i f t s  have been run on the 320,  440,  550, 
675, and.900  levels .   In   addi t ion,  a winze  has  been 

d r i f t i n g  done, bu t  these  workings a re  inaccessible .  
ca r r i ed  down from the 675 l e v e l   t o  t he  800 'and.a  l i t t l e  

"The King William vein  branches from the   Enterpr i se  

William v e i n   t o  a depth of 170 f ee t ,   w i th   l eve l s  a t  40 
and  170 f e e t .  These  workings a re   inaccess ib le .  Open- 
cu ts  on the No Surrender  claim,  about 800 f e e t   t o   t h e  
north,   apparent ly   t race  the same vein where it under- 
l i e s  heavy d r i f t   c o v e r .  There i s  a gap  of some hundreds 
of feet between these and the  southermost  exposures i n  
the underground  workings  on t h i s  ve in   a t   the   Enterpr i se  
mine. 

" A t  the   surface,  a shaf t  has  been  sunk on the King 

' ' A t  the King William  shaft  some of the q u a r t z   i n  t h e  
dump showed grains  o f  s chee l i t e .  Owing t o  the d i f f i -  
c u l t y   i n   s e c u r i n g  a representa t ive  sample, no samples 
were taken .   In   an  open c u t  a t  t h e  shaft ,  s chee l i t e  
appears i n  a s h e l l  of quartz  adhering to   the  'country 

were taken.  The cu ts  on the No Surrender  claim showed. 
rock, but  as the vein has been mined out no samples 

only a few grains  of s chee l i t e .  

the King William vein  has been dr i f ted   ou t   for   d i s tances  
"In the  underground  workings of the  Enterprise mine, 

with the Enterpr ise   vein on the  various  levels  except 
up t o  900 f ee t   sou the r ly  from i t s  poin t  of i n t e r sec t ion  

the 800. 

"On the 320 level  scheel i te  occurred i n  a s h o r t  

w i t h ~ t h e   E n t e r p r i s e  vein. This   s t re tch  i s  about 10 
s t re tch   about  180 feet souther ly  from the i n t e r s e c t i o r  

feet   long and i s  well mineralized with grains .and masses 
of s chee l i t e .  Two samples across  widths of 36  inches 
and 24 inches  assayed  0.52  per  cent and  0.29  per  cent  of 
W03 respect ively.  Both  channels cu t   f a i r - s i zed  masses 
of s chee l i t e  and  undoubtedly represent   the  best   mater i .a l  
present .  The vein on e i the r   s ide  of t h i s  s h o r t   s t r e t c h  
contained l i t t l e  schee l i te .   Schee l i te  was observed  at, 
roughly  half   the   s ta t ions examined  on t h i s   l e v e l ,   b u t  ~ 

a t  none of  these was it deemed t o  be  present i n  qua,n- 
t i k i e s   su f f i c i en t   t o   war ran t  sampling, hav,tng regard t o  
the  results  obtained  elsewhere.  

f e e t  from the  face  of  the 550 level,  encountered massos 
of scheel i te   about   the s ize  of a man's f is t .  F1uoresc:ent 

"A r a i s e  between the 550 l eve l   and . the  440, about 1.20 
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material   appeared  prevalent i n  t he   r a i se  and on the  440 
level  immediately  above. As the  occurrence appea,red t o  

work:was i r p r o g r e s s  i n  t he   r a i se ,   t hese  samples were 
indicate  an  ore  shoot, a numberof  samples  were  cut. As 

cut  more o r  l e s s   a t  random and  no t   necessar i ly   a t   po in ts  
of  m a x i m u m  fluorescence.  The samples on the 440 l e v e l  
above,were, however, c u t   a t  what  were considered the  
b e s t  showings. Of f i v e  samples i n  t he   r a i se ,  one 
assayed  0.02  per  cent and  one assayed  0.03  per  cent WO3; 
the  other   three  assayed  ni l .  These samples were located 
18,  26,  33, 39 and 55 f e e t  above the  manhole. O f  the 
four  samples  grouped  about  the  top of t he   r a i se  on the 
440 level ,   taken where fluorescence was a t  a maximum,. 
one assayed  0.15-per  cent W03 and  the  other  three . . 

assayed n i l .  The King William vein has  been d r i f t e d .  
out f o r  630 f e e t  beyond the  point  encountered  in a cross- 
cu t  from the   en terpr i se   ve in  on the 440 l e v e l ,  and f o r  
900 f ee t   sou the r ly  from i t s  in t e r sec t ion   w i th . the  Enter- 
p r i s e   ve in  on the  550 l e v e l .  No concentrations  of tung- 

elsewhere on these  1.evels. 
s ten   s imi la r  t o  those found i n   t h e   r a i s e  were  observed 

"On the '675 level.,  the King William  vein  has  been 
dr i f ted   ou t   for  780. f e e t  from i ts  in te rsec t ion   wi th  
the  Enterprise.  vein. For p a r t  of t h i s   d i s t ance  i t  i s  

wide p a r t  of t h e  vein  begins 330 f e e t  from the   i n t e r -  
dis turbed by  one of t he   basa l t i c  dykes r e f e r r e d   t o .  A 

sec t ion  and continues  for 240 f e e t .  Here the   ve in   a t t a ins  
a maximum width o f  9 f e e t . '  A winze has been sunk t o   t h e  
800 l e v e l   i n   t h i s   s e c t i o n   b u t  i s  now inaccessible:  The 
whole vein  could  not be examined i n  t h i s  sec t ion  be- 

with the lamp indicated two sec t ions  which  might  be 
cause of timbering  but groupings  of posit ive  readings 

consi?ered  ore  shoots. From one section  which i s  ap- 
proximately 75 feet   long,  4 samples  were taken;  these 
assayed 0.04 per  cent,  n i l ,  0.02 per  cent, and n i l  of WO3. 
From the o the r  s ec t ion  which i s  about 45 fee t   long ,  two 
samples were taken. These both  assayed 0.02 per  centW03. 

27 inches and in the  other   across  24 inches.   In  both 
In  each  case  the  average i s  0.02  per  cent, i n  one across 

appeared t o   c a r r y   l e s s   s c h e e l i t e .  
cases  only  part  of the  vein was sampled; t he   r eminde r  

"Some dr i f t ing   has  been done on a vein which  has  been 
ten ta t ive ly   cor re la ted   wi th   the  King William on the 900 
. level .   In   par t   the   vein  as   exposed was l i t t l e  more than 
a fracture;  the  remainder  of  the  vein showed fluorescence 
in   p laces ,   bu t  no samples  were  taken a s . t h e   q u a n t i t y  of 
schee l i te 'was  judged no g r e a t e r   t h a n   a t   l o c a l i t i e s  sampled 
elsewhere. A cross   vein between t h i s  and the  Enterpr ise  
ve in  has a n  indicated  length of  200 feet   but   only  about  
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90 f e e b o f   t h i s  is a c t u a l l y   d r i f t e d   o u t .  A t  a po in t  
roughly 30 f e e t  from the   in te rsec t ion  of t h i s   w i th   t he  
King William vein  a short   shoot  of  high  grade  scheeli te 
appeared i n  t he   b reas t  of t h e   d r i f t  and was c u t  down 
s l i g h t l y  below the   l eve l  of t h e   f l o o r .   I n   t h e  back  and 

vein,  and f luorescent  material appeared i n  t h e   d r i f t  at 
on ei ther   s ide,   d isseminated  scheel i te   appeared  in   the 

i n t e r v a l s   i n   e i t h e r   d i r e c t i o n .  The high-grade i t s e l f  

were cut  of the  vein  immediately  adjacent  to it a t  points  
appeared  l imited  to 8 or 10 f e e t   i n   l e n g t h .  Two samp1.e~ 

where the  fluorescence was marked. A t  one of these some 
gra ins  of scheel i te   could be detected  with  the naked  f?ye. 
One of  these  assayed 0.01 per centWO3 across 12 inches;  
the   o ther   assayed   n i l .  A sample across  6 inches  of 
highly  f luorescent  material   near  the  southwest  face 
(December, 1941) a l so   assayed   n i l .  

" Jenny Long  Mine 

e a s t  of the   Enterpr i se  mine. So far a s  i s  known the  :Last 
work on ' the   p roper ty  was done i n  1936  and the  plant  and 
machinery were par t ly   dismantled.  The mine i s  now i n -  
access ib le .  

"The Jenny Long mine i s  s i t u a t e d  some 13,000 f e e t  sonth- 

"Examination  of  the dump showed t h a t  some of the  quartz  
c a r r i e d   s c h e e l i t e .  Narrow bands of f luorescent  material 
appear. in   the  Quartz   a l though  the  scheel i te  which  appl?ars 
t o  be greyish  white i s  no t   r ead i ly   v i s ib l e .  The fine:S 

A grab sample  by the writer of the f ines  only,  taken ;at 
on the  dump ca r ry  many f luorescent  chips and particle:;.  

points  where these showed fluorescence,  assayed 0.06 per 
cent  WO3. Hedley:' a lso  took  several  samples  from the dump. 
A sample  of  wh01.l~ fluorescent  chips  assayed 3.5 per cent 
W03.  A se lec ted  sample of pa r t ly   f l uo rescen t  material 
assayed 0.06 per  cent WO3. Four other  grab samples from 
d i f f e ren t   pa r t s   o f   t he  dump each  assayed n i l  although 
fluorescent chips and p a r t i c l e s  were common. These results 
should  not be construed as a sampling o.f the dump. 

Johannesburg Mine 

about  16,000 f ee t   sou theas t  of the  Enterpr ise  camp. This 
sha f t  which i s  78 f e e t  deep is f i l l ed   w i th   wa te r   t o   w i th in  
20 f e e t  of   the  col lar .  The occurrence  apparently  consists . 
of a s h a t t e r  zone 6 t o  8 f e e t  wide with  very  1 . i t t le   quartz  
near   the   co l la r  of t he   sha f t ;  judging  from  the dump, .veins 

"The main showing i s  a t  a s h a f t  on the Azela  claim 

* Hedley, M.  S., Br i t i sh  Columbia Department  of Mines, 
Personal Communication. 
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of  quartz were encountered. in   the zone below. The quartz 

te r   minera l   a l so   occurs  w i t h  narrow 'seams of  quartz i n  
ca r r i e s   g ra ins  and  narrow  bands  of s chee l i t e  and the  lat- 

the  country  rock. No samples  were  taken for   assay .  
, .  

q u a r t z  north-east of t h i s  s h a f t  were not examined under 
ul t r a - v i o l e t   l i g h t .  

"A number of  other  cuts  exposing  veins and bunches  of 

feet   nor th-east   of   the  Azela shaft, i s  repor ted   to  be 212 
"A s h a f t  known as  the  Johannesburg shaft, about 3000 

t he   co l l a r .  The upper p a r t  o f   the   shaf t  i s  t i g h t l y  lagged. 
f e e t  deep,  and i s  f i l l e d  wi th  water t o   w i t h i n  60 f e e t  of 

Only a small'amount of quartz  appears on the dump, which 
was not examined under u l t r a - v i o l e t   l i g h t .  

Emulator 

"The Emulator  workings a re   s i tua ted   about  3,000 f e e t  
s l i g h t l y   e a s t  of  south of the  Joshua  shayt. The vein i s  
shown  on the  surface  by a l i n e  of cu t s  and  trenches i n  

In   other '   cuts ;   the   vein i s  expressed by a number of 
one o f  which t h e   v e i n   a t t a i n s  a width ofmearl 'y 8 f e e t .  

s t r i n g e r s  of quar tz .  An a d i t  has  been  driven to   c ross -  
cut   the   vein and  continue'd a s  a drift  on the   ve in   fo r  
about 90 f e e t .  ' A shor t   s ec t ion  of the  back is' lagged 
but beyond t h i s ,  a wide p a r t  of the   ve in  shows consider- 
ab le   f luorescent   mater ia l .  I n  the  sect ion  near   the  face,  

Six samples  were cu t   ac ross   pa r t s  of  the  vein.  Three 
sca t t e red   g ra ins  of brown schee l i te   appear   in   the   quar tz .  

assayed  ni l ,   and  three 'samples   nearer , the  face  each 
samples  of  the  wide  fluorescent  part  of  the  vein  each 

assayed 0.02 per   cent  WOg across  48, 39, and 3 inches 
respec t ive ly .  'Two samples  by Hedley," one across   the 
vein  near  the  face,  assayed 'nil, and the '   o ther   across  

writer's samples,  taking into 'account   the n i l s  obtained 
the  s t rongly  f luorescent  material   assayed a t racer .  The 

by  use  of t he  lamp,  would ind ica t e  a s t r e t c h  of  the  vein 
about 30 f e e t  long which  would average 0.01 per   cent  
WO3 across a width of 34  inches. 

Moon Claim 

"Two cuts  about 50 feet   apar t   appear  on the  Moon claim 
to  the  north-west o f  the  Jenny Long mine. A t  one of these' 
cuts ,   three  paral le l   quar tz   s t r ingers   each two o r  th ree  
inches   wide , ' in  a f r ac tu re  zone' about 6 f e e t w i d e ,   a r e  
very  well  impregnated w i t h  s chee l i t e .  This s chee l i t e  

'' Hedley, M.  S. ,  B r i t i s h  Columbia Department  of Mines, 
.~ 

Personal Communication. 

- 114 - 



mineral izat ion was a s  heavy a s  any seen on the  propert,y. 
The qua r t z   ca r r i ed   p rac t i ca l ly  no sulphide and the  ini;er- 
vening  country  rock showed  no s c h e e l i t e ,  The second  cut 

a gra in  bq two of s chee l i t e .  As t h e   a t t i t u d e  of t h i s  
exposed a quartz vein  with  very l i t t l e   s u l p h i d e  and only 

second exFjosure could  not  be  obtained,  there  remains some 
doubt  whether it represents   the same z o n e ' a s   t h e   f i r s t .  
No.samples  were  taken from these  exposures. 

preliminary  examination  but  these showed v e r y   l i t t l e  or 
"Most of  the  other  veins  of  the  property  were  given a 

no schee l i t e   a t   t he   po in t s  where exposed or on the dumps. 
from the  workings. 

Conclusions. 

"It w i l l  be r eca l l ed   t ha t  a very  large  par t   of   the  
samples cu t  were taken a t   p o i n t s  where there  was con- 
s iderable   f luorescence and the  many n i l s   ob ta ined  upon 
assay would e i the r   i nd ica t e   t ha t  t h i s  fluorescence, 
while   s t rongly  s imulat ing  scheel i te ,  may be due ' t o  some 
other  mineral, or i f  due to  the  presence of s chee l i t e ,  
that this   mineral   in   such  cases '  i s  present i n  very 
minute  amounts. I t  is  therefore  considered  that  f1uo:res- 
cence i t s e l f  i s  not a wholly  re l iable   guide  to   the amount 
of schee l i te   p resent .  The tungsten  content of the  places 
sampled proved t o  be very low, and when the many points 
t e s t ed  wi th  the  lamp with  negat ive  resul ts   are   considered,  
it must be  concluded that  the  average  tungsten  content 
of the  veins i s  very low indeed. While the number of 
samples  taken was l imi ted ,   an   e f for t  was  made, except 

be the   be t t e r  showings. A few small  concentrations of 
i n  t h e  instances  noted, t o  sample what were deemed to  

good grade  scheeli te  ore were  found i n  the  workings, 
but  these  appear  to be somewhat widely  scat tered.  

Don Group 

"This group is s i tua t ed  on the   c r e s t  of the  ridge  over- 
looking  the  valley  of Stump Lake. The owners a re  W .  
McMaster, Murray Doyle e t   a l ,  of Stump Lake, 8 .  C .  

Scheel i te  was found a t  only one loca t ion  on the 
property.  A t  t h i s   po in t ,  an inc l ine   sha f t  has  been  car- 
r i e d  down 50 f e e t  on a f r ac tu re  zone which:is  about 5 1/2 
f e e t  wide.  Stringers and veins  of  quartz  appear i n  the 
zone;  the amount of  quartz  varies  considerably from place 
to  place.  'Scheelite  appears  disseminated i n  the  quartz 

quarter  of the way  down the shaft t o  t h y  bottom of tke  
from the  foot  of the  lagging  which  extends  about one- 

s h a f t .  The zone c a r r i e s  more or l e s s   ca l c i t e   bu t   ve ry  
l i t t l e   s u l p h i d e .  Two samples were cut   across   the zor.e, 
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one across  35 inches  near  the  bottom  of  the  shaft  assayed 
0.05  per  cent W03, and the   o ther   across  34 inches, 20 

WO3. 
f e e t ~ f r o m  the  bottom,of the.shaft ,   assayed  0.25  per  cent 

~'IOther  workings a considerable  distance t o  the  south 
were  examined bu t  no schee l i t e  was found." 

SIMILKAMEEN - TULAMEEN AREA 

Eight  claims  covering  ground on the  upper  slopes  of 
G R A N I T P  Granite Mountain, i n  the Similkameen Mining Division, 

Cunningham, Robert Jameson, Lou i s  Marcotte  and A .  A. P r i c e ,   a l l  of 
were  recorded i n  August,  1942, i n   t h e  names of Stanley 

Coalmont. The property can  be  reached from t h e  end of the Whipsaw 
Creek  'road (elevat ion  4 ,750  feet ,  22 1/2 miles from Princeton) by 
following a pack t r a i l  which  continues up  Whipsaw Creek,  almost t o  
Hope Pass, and  thence a branch   . t ra i l   wes te r ly  and no r the r iy ,   t o  a 
t o t a l   d i s t a n c e  of about 10 miles  from  the end of the  Whipsaw Creek 
road. The property can a l s o  be  reached  by t r a i l  from Blakeburn, a 
reportgd  dis tance of 18 miles.  

gneiss .  The granodior i te   has .a  gneiss ic  character  and contains 
, Bed-rock exposures  consist of granodior i te ,  and andes i t i c  

abundant b i o t i t e  and hornblende. It i s  continuous  with  grano- 
d i o r i t e  exposed on upper Whipsaw Creek, mapped by Cairnes  as 
Eagle Granodiorite.  (Geol.  Surv. Canada, Sumpry  Report 1922, 
Pa r t  A ,  'Page 114A and Fig. 11). Near the workings the   andes i t i c  
gneiss  is cu t  by  dykes  and s i l l s  of granodior i te .  

Three old  open-cuts, a t  e levat ions from 5,850 t o  5,950 f e e t ,  
spaced a t  i n t e r v a l s   i n  a d i s tance  of 700 f e e t ,  exposed a vein 
( o r  ve ins ) ,   a t   t he   sou the rn  end following  the  contact  between 

granodior i te .  In these  exposures  quartz,  with some pa r t ly   r e -  
andesite arxl granodior i te  and a t  the  northern end e n t i r e l y   i n  

placed  wall-rock,  ranges  from a few inches t o  3 1 /2   f ee t   i n   w id th .  
The ve in   f i l l ing   conta ins   smal l  amounts of pyri te ,   galena,  

p o s u r e s . a t t h e  time of examination  ranged from: Tungstic  oxide 
spha le r i t e  and schee l i t e .  Assays of  samples representing  vein ex- 

(WOg), n i l  or t r a c e   t o  0.05 per  cent.  Some grains  of  greenish 
schee l i t e  up t o  1/4 - inch  long  were  seen  in  pieces  of  quartz  xear 
the  workings. 

SKAGIT RIVER AREA 

Schee l i te  has been  reported  from  the Skagi.t River a rea  by 
Cairnes (VII, 1920,  p.  F-9). It occurs on the Mammoth group i n   t h e  
old  Twenty-three  mile camp, a t  the  junction of t h e  Skagit  and 

extends  south-easterly  from  the  village  of Hope. 
Sumallo Rivers, a point  approximately 23 miles by an  old  road  that  

9 Report  by H. Sargent ,   Br i t i sh  Columbia Department  of  Mines. 
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The scheeli te  occurs i n  a vein  about 3 f e e t  wide that   fol lows 
the  west  wall of  a ca l c i c - s i l i ca t e  zone about 50 feet. wide: It is  
associated w i t h  v$ious calcic- ' s i l icates  which include  abundant 
anor th i te ,   fe ldspar  and a c t i n o l i t e  and with  the  sulphides  nickel- 
i fe rous   pyr rhot i te  and spha le r i t e .  Very l i t t l e  work a.ppears t o  
have been done on t h i s  property.  

HEDLEY AREA 

Scheel i te  has been reported from lime-sil icate  rocks at  various 
places  between Hedley  and Ola l la .  

Collen  of  Oliver,  from  the  headwaters  of  Eighteen-mile Creek, north 
of Hedley and by Williams  from showings near  Olalla.  

It has  been  reported by  Gsorge H .  Lyons,  of  Hedley,  and C. D. 

VERNON AREA 

groupj  (Precambrian Gold Wines, L t d .  ) a gold  property, 2 miles  west 
of Okanagan  Lake and about 36 miles  south-westerly from  Vernon. 
Concerning t h i s  reported  occurrence,  Cairnes  says (VI]:, 1931, p. 87-A, 
foot-note):  "The wr i t e r  was informed t h a t  some schee l i t e  had been 
associated w i t h  the  quartz i n  the  outcrop." The showhg on the White 
Elephant  group  consists of  a large  quartz   lens  60 feel,  long  by 50 

mineralized by  small am0unt.s of   pyrrhot i te ,   pyr i te ,   chalcopyri te  and 
f e e t  wide a t  the  surface,   but  longer underground, t h a t  has  been 

loca l ly ,  a moderate amount of the  gold-bearing  bismuth  telluride, 
tetradymite.   Cairnes does noF mention schee l i t e  underground. The 
country  rock i s  granite.. 

Tungsten  reported from t h i s   a r e a  i s  from the WhF1,e Elephant 

BEAVERDELL AREA 

The Bsaverdell  area i s  i n . s o u t h   c e n t r a l  B r i t i s h  Columbia and 
centres  around  Beaverdell, a v i l l age  on the  Kettle Va:l.ley branch of 
the  Canadian Pac i f i c  Railway, 261 mi les   eas t  of Vancouver, o r  93 miles 
by road  east  of the town of Penticton. It may be reached  by motor- 
road  easter ly  from the  town  of  Kelowna,  46 mi les   d i s tan t .  Kelowna 
is on the  Okanagan  Highway route No. 5, 328 miles  eas';erly from 
Vancouver. 

Scheel i te   in   small   quant i t ies   occurs   in   several  of the  calcic-  
s i l i c a t e  zones i n  the  Beaverdell  area,  but deve1opmen.t i n  August,  1940, 
had not  exposed  economical  amounts. 

ELITE July,  1940,  and owned by Victor F. Locke,  of Kelowna. 
This prospect  consists of the  Eli te  mineral   claim  staked i n  

The claim is on the  west  side  of  Arlington Mountain, approximately 

m'les  north  of  Beaverdell. The workings a re  1 1/2 mi:les  west of the  
5 miles  north of Carmi. Carmi i s  on the Beaverdell-Kelowna  road 5 

hlghway. 1 
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.The workings, a t  an  elevation  of 3,500 feet,' may be  reached by 
following  .a  compass-line on a bearing  (astronomic) of north 30 degrees 
west f o r ,  1 1/2 miles from a point ,   e levat ion 2,900 f ee t ,  on the Carmi- 
Keloma  road  that i s  5 miles  north of  Carmi. 

. .  

The h i l l s i d e  i n  t he   v i c in i ty  of the showings i s  the   gen t l e  
westerly  slope of Arlington Mountain. It i s  densely wooded and 
although  covered by only a f o o t  or  two of overburden i n  many places,  
outcrops i n  t he   v i c in i ty  of the  workings  are  scarce.  

The schee l i t e  showing cons is t s  of an  area  approximately 15 f ee t  

of scheel i te .   Quartz-dior i te   occurs  50 f e e t   n o r t h e r l y  from the  
i n  diameter of  cal .c ic-s i l icate   rock  that   contains   scat tered  grains  

workings. . 

The calcic-s i l icate   rock  consis- ts   of   l ight   green,  dense  diopside, 
. .  

granular,  brown garnet and some granular   ca lc i te  and epidote and 
quar tz .  

The schee l i t e  .occurs as grains.  disseminated  throughout.the 

shor t -ha i r - l ike   ve in le t s  i n  q u a r t z .  The amount of s chee l i t e  i.s so 
rock, showing  a preference  for   areas  of quartz  and, occasional ly ,   as  

sma l l   t ha t  samples of  se lec ted  specimens i n  excess  of 5 pounds.are 
usual ly  too  low i n  s chee l i t e . t o   g ive  a recordable   assay   in   tungs t ic  
oxide, WO3. 

A l l  the  workings  are  old,   apparently  antedating  the  ye& 1915, 
the   date  of publ icat ion of  a r epor t  by  Reinecke (VII, 1915, pp. 

work other  than  sampling of  the  small dumps has  been done  on the  . .  

142-143) i n  which he mentions  the  scheeli te  occurrence.  No recent  

showings. 

The workings  consist of t h r e e   p i t s .  An upper one 6 f e e t ' i n  
diameter  by 6 f e e t  deep;   a~second one 5 feet   lower  and 15 f e e t  

' westerly  from the  f i rs t  and 5 . f ee t  i n  diameter by 4 f e e t  deep,  and a 
t h i r d  one, .lO f e e t  below the second  and 40 fee t  i n  a direct ion  south 
20 degrees.west from it .  A l l  t h e s e   p i t s  show small  amounts o f -  
s chee l i t e .  . .  

OTHER OCCURRENCES c l a i m ,  Zhowed the writer two o theroccurrences  
Mr. Victor Locke,' owner of the  El i te   mineral .  

I N  THE of s c h e a l i t e .  One was on the   eas t  bank  of the 

dell-Keloma  road, 5 miles  north of  Carmi. The 
BEAVERDELL AREA ~ Westkettle  River  opposite a point  on the  Beaver- 

other showing was on Knob Hill, approximately 7 miles north-east from 
Beaverdell up Beaverdell  Creek. 

Kettle  River.  The Kettle  River  occurrence i s  i n  a band'of 

bank  of t h e   r i v e r   f o r  500 f e e t . o v e r  an  outcrop  width of approximately 
garnetiferous  l imestone  that   extends  south-easterly from the east 

100 f e e t .  
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40 f e e t   h i g h ,   i n  a badly  burnt-over  area. 
The outcrops  are   in   an  area that cons is t s  of low knol ls ,  20 t o  

cons is t s  of a few grains  of schee l i te   sca t te red   ind iscr imina te ly  
through  garnetiferous  limestone.  Garnet,  the brown andradite 
var ie ty ,   occurs   in  small irregular  patches  throughout  white, 
crystal l ine  l imestone;  the  scheel i te   present   favours   the  garnet  
a reas .  The amount o f   s c h e e l i t e   i n   t h e s e  showings i s  negl ig ib le .  

The mineral izat ion,  as seen  in  the  outcrops  and  surface  pits ,  

3 f e e t  deep on the  west  slope  of a knoll 40 feet   h igh and 120 
f e e t  from  the  river-bank. 

The only  working on these  outcrops  consists of one open-cut 

d e l l  by following  the  road  north-easterly up Beaverdell Creek f o r  a 
Knob Hill. The  Knob H i l l  showings may be  reached  from Beaver- 

woods of t h e   h i l l s i d e   t o  an e leva t ion  of 4,300 f e e t .  The h i l l s i d e  
distance  of 7 miles,  then by a westerly  route  through open  pine- 

i n   t h e   v i c i n i t y  of the workings i s  r e l a t i v e l y  open,  covered  with 
range-grass  and  pine  trees  and  slopes  gently  north-westerly. 

disseminated  through  calcic-sil icate.rock t h a t  i s  composed of 
diopside,  brown garne t ,   ca lc i te  and quar tz .  A 4-fOOt.granite dyke 
cuts  t h e  ca l c i c - s i l i ca t e   rock .  

The occurrence  consists of minute  grains  of  scheelite  sparsely 

or  favourable  zones i s  apparent.  
No s t r u c t u r a l   c o n t r o l  of the  scheel i te   mineral izat ion  by faults 

a p i t  8 f e e t   i n  .diameter.  by 4 f e e t  a t  a poin t  5 fee t   nor th-eas te r ly ,  
from the   sha f t  and a t rench 3 f e e t  wide t h a t  extends  for 40 f e e t   i n  
a north-westerly  direction from the p i t .  From a point  20 feet   south- 
e a s t e r l y  from the  end  of  the  trench a branch-trench  extends  south- 
easterly f o r  15 f e e t  towards the  shaf t .  

The workings cons i s t  of an   o ld   ve r t i ca l   sha f t ,   25   f ee t  deep, 

Calcic-sil icate  rocks  sparsely  mineral . ized  with  scheeli te 
occur i n  a l l  t he  workings. Much’of the  mineralized  rock w a s  

was assayed  for   tungst ic   oxide,  “03. Howeverj the amount of 
examined i n   u l t r a - v i o l e t   l i g h t  and tha t  showing the   bes t   s chee l i t e  

s chee l i t e  even i n   t h e   b e s t  specimens was too  small to   give a re- 

when examined  by the writer, do not  expose  any  mineable  ore. 
cordable   assay  in   tungst ic   oxide.  The showings, as they   ex is ted  

The Beaverdell   scheeli te showings  were  examined  by the writer 
i n  August, 1940. 

B I G  BEND AREA 

Orphan Boy proper t ies  54 miles north  of  Revelstoke. No other  
Scheel i te  has been  found i n  t h i s  area on the  Ole Bu l l  and 
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occurrences o f  the  mineral have been reported  from  the  general  area 
except in placer .  

Small amounts  of s chee l i t e  have been  found i n   t h e s e  
0LE.BULL properties  which were  prospected  for  gold i n  the  1890's. 

and The area  is reached by following  an  old  packhorse t r a i l  
ORPHAN BOY which  leaves  the Rig Bend highway 54 miles  north  of 

Revelstoke. From the highway t h e   t r a i l   f o l l o w s   t h e  
nor th   s ide  of Goldstream Rive r . fo r  4  3/4 mi les   to  McCulloch  Creek, 
thence  north-easterly up the  creek  for  5 3/4 miles  to  the Ole Bull 
cabin,   elevation 6,100 f e e t .  

The rocks on the  property  include  quartzi te  and mica s c h i s t ;  
These rocks  are   cut   by a number of prominent  quartz  veins. 

"' Several of the  quartz   veins   'on  the  property  cwtain  small  
amounts of s c h e e l i t e .  The ve ins   a re   l en t icu lar  and range in   w id th  
from a knife  edge up t o  7 inches  within a  few f e e t .  The schee l i t e  
is found  usually  as 'pin-points,   occasionally i n  g r a i n s   t h e . s i z e  of 
r i c e ,  and, i n  one place,  i n  patches 2 inches i n  diameter. 

veins and lensss   cu t  by t h e   a d i t  on the  Orphan Boy claim,  adjacent t o  
the  Ole Bu l l . '  

Specks and small patches of  s chee l i t e  have been found in   qua r t z  

None of the  veins  so f a r  exposed on these  propert ies   contain 
s u f f i c i e n t   s c h e e l i t e   t o  be mined,. 

REVELSTOKE AREA 

known to  contain  scheel i te   in   the  Revels toke  area.  The general  
The Regal  Silver,  near  Albert Canyon, i s  the  only  property 

geology of t h i s   s e c t i o n  i s  given  in   the  fol lowing  report .  

. .  , .  

The Regal Si- property,  comprising  the Crown- 
REGAL SILVER granted  mineral  claims &, -, Helena, Bee, 

and Big Ledge No. 2, owned by Mrs. Emily Woolsey, i s  under  option. 
x, Cora, Emil;y, " Annie; Nestoria,  Francis, Hilda 

t o  W. S .  Carrpbell  and associates  of Edmonton, AI-berta,  as  of  October, 
1940. 

The property i s  on the  west  side  of Cl.abon Creek, a southerly- 
f lowing  t r ibutary t o  Woolsey (Silver)  Creek. Woolsey  Creek flows 
south-easter ly  i n t o  I l l e c i l l e w a e t   R i v e r   a t  a point  approximately 
1 1 1 2  miles down-stream  from Albert Canyon, a f lag-s top on the  
Canadian Pac i f i c  Railway 20.9 miles  east   of  Revelstoke. The  camp 
i s  a t  an  e levat ion of 4 ,455  feet ,  and the  workings  (Fig. 7 ) ,  a l l  
underground, a r e  between e leva t ions  of 4,455 and .5,550 f e e t .  The 
Snowflake property  adjoins  the  Regal  Silver on the  west .  
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Fig. 7. Regal Silver. Plan of underground workings ( a f t e r  
Company's plan) showing d is t r ibu t ion  of veins and faults. 
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Historx 

This  property  in  1918  consisted  of  seven  claims. The o r ig ina l  
group  of four claims, staked by C .  E .  -Kennedy i n  1918, was acquired 
by  David Woolsey, who added these  claims t o  the  group  during  that 
year when the  property became  known as the  Woolsey group. It i s  
bel ieved  that  Woolsey d id   the  first surface and  underground work, 
presunably i n  No. 3 a d i t ,   i n  1918. The following  year  the  property 
was bonded t o  a company represented  by C .  V .  Brennan  and the   p resent  

work i s  reported  to  have  been done by David  Woolsey and  his two 
No. 5 a d i t  was commenced and dr iven   120   fee t .   In  1920  development 

sons.  

poration of Vancouver, who made considerable surface improvements  and 
I n  1925 the  property was acquired by the Bernier Metals Cor- 

s ta r ted   the   p resent  No.. 10 a d i t .   I n  1926 fur ther   surface work was 
done and  the No. 10 adi t   dr iven  for   approximately 200 f e e t .  This 
work,  including  additional  development  in No. 5 a d i t ,  was continued 
by  the company u n t i l  1927. 

I n  December, 1927,  the  Bernier 'Metals  Corporation  ceased  to 

.which i n  turn  gave  an  option to   t he  Buck and MacCulloch Syndicate 
function and was succeeded  by the  Morton-loolsey Mines, Limited,ik 

i n  March, 1928; this   syndicate   incorporated  the Regal S i lver  Mines, 
Limitedi". During  1928, No. 10 a d i t  was extended t o  cross-cut  the 
Nos. 5 and 6 veins  along  which  drifting was done. i n  1929, No. 10 
a d i t  was extended  and  an  intermediate  level, now No. 9 a d i t ,  was 
s t a r t e d .   I n  1930,  considerable  underground work was done consist-  

adi t -and  the  extension of  the No. 4 ad i t   o f   t he  Snowflake  workings 
ing  of  exploration on Nos. 9 and 10 ad i t s ,   t he   s t a r t i ng  of No. 8 

from  Snowflake  ground in to   the   ad jacent  RsRal ground. 

assoc ia tes .  Ore t e s t s  were made with  the  object of  producing a 
scheel i te   concentrate   sui table  f o r  marketing. A small under- 
ground mill of  approximately 25 tons  ra ted  capaci ty  was in s t a l l ed .  
it is  repor t ed   t ha t   t h i s  mill only ran two weeks and t h a t  no con- 
cent ra tes  were  shipped. 

I n  1939 the  property was operated  by A .  S. MacCulloch  and 

W. S .  Campbell of  Edmonton, re-opened the  property,   tore   out  most of 
the  machinery composing the 1939  underground mill and commenced the 

being done a t  the  time  of 'the writer's examination i n  October. 
i n s t a l l a t i o n  of equipment f o r  a small p i l o t  mill. Th:is work was 

Access and  Topographx 

I n  August,  1940, Edmonton and  Vancouver i n t e r e s t s ,  headed by 

The property i s  reached  by  caterpillar  road from S i lve r  Creek 
s id ing  on the Canadian Pac i f ic  Railway, approximately 1 3/4 miles 

i' Company dissolved  February,  1941. 

"' Company s t ruck   of f  August,  1940. 
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west of  Albert  Canyon. The caterpil lar  road  climbs  aporoximately . 
2,300 f e e t   i n  a distance  of 7 miles from t h e   s i d i n g   t o   t h e  mine- 
camp. 

The workings, a l l  underground, are on a s t e e p   h i l l s i d e   t h a t  
slopes  with  an  average  angle  of 26 degrees  into  the  bed  of Clabon 

-Creek. Slide  rock and low bush   charac te r ize   the   ad jacent   h i l l s ide .  
Rock bluffs ,   though  not   present   in   the  vicini ty   of   the   workings,  are 
nmerous  and  extensive a f e w  hundred f e e t  above. The b l u f f s  are 

A s  a r e su l t ,   c a re  must  be observed in   t he   cho ice  of  building si tes 
the   s t a r t i ng   po in t s   fo r  many snow sl ides   during  the  winter   season.  

i n   o rde r   t ha t   p l aces   f r ee  from snow s l i d e s  may be  chosen.  This i s  
not  easy.  

Geology. 

The depos i t   cons i s t s   o f   s chee l i t e   i n  bedded  quartz-sulphide 
veins which l i e  wi th in   b lack   to   g rey  slates. No igneous  rocks were 
noted  on  the  property. 

cambrian.sediments  which s t r ike  north-wester ly  and dip  eastward. 
This b e l t  i s  approximately  14  miles  wide  and  extends  for  several 
miles nortli-westerly  and  south-easterly. The Regal-Silver l ies  ap- 
proximately 3 miles within  the  south-westerly  boundary  of  the.  belt.  

The s l a t e s  are par t   of .  a b e l t  of s l i g h t l y  nietamcrphosed Pre- 

morphosed sediments i s  succeeded  by a short   d iscont inuous  bel t ,  ap- 
proximately 2 miles  wide,  of.more  highly metamorphosed sediments, 
cons is t ing   ch ief ly   o f   quar tz i tes   and   sch is t s .  These r o c k s   a r e . i n  
c o n t a c t   t o   t h e  south-west  with a la rge   a rea  of sch is t s ,   gne isses ,  
gneissic  granites  and  pegmatites  (VII, Gunning, 1928,  p.  149), a 
l i thological  group  of  rocks  to  which Daly (VII,  1913, IJ. 35)  gave 
the name "sill-sediment complex .'I 

To the   south-wes t ,   ac ross   the   s t r ike ,   th i s   be l t   o f   s l igh t ly  meta- 

Granitic  rocks do not  occur on the  property.  The nearest  areas 
of q r a n i t e . a r e  two stocks,  one of  which  outcrops 7 miles  north-east 
of  t he  workings i n   t h e   v i c i n i t y  of Fang Rock (see map No. 2378 i n  
r epor t  by Gmning,  1928)  and  the  other  outcrops 8 miles t o  the  south- 
e a s t  on Albert Creek south of I l l ec i l lewaet   River .  (Idem.  1928, 
pp . 144-148) . 

west indicate  the  presence  of  an  underlying mass of  granite.  This 
The grani t ic   tongues  in   the  complex, immediately  to   the  south-  

in fer red  mass o f  granite,  extending  north-westerly would underlie 

mineral iz ing  solut ions  responsible   for   the  veins  on the  property.  
the Regal scheelite  occurrence  and serve as a source f o r  the 

The rocks.  on  the  propertj are b lack   to   g rey ,   g raphi t ic  slates 
or. s l a t y   a r g i l l i t e s ,  some of  which are s l igh t ly   l imy .  They are 
f a i r l y  uniform i n   a t t i t u d e ,   v a r y i n g   i n   s t r i k e  from north  40  degrees 
t o  50 degrees  west  and in dip  from 30 degres s   t o  60 degrees  north- 
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eastward.  Other  sedimentary  types  and  igneous  rocks are absent from 
t h e   v i c i n i t y  of the  workings. 

Folding  on a small scale  has  not  occurred  within  the limits of  
the underground  workings;  the  rocks s t r ike  north-wester ly  and d ip  
south-eastward  with no reversals  of  dip.   This  corresponds  to  the 
regional   s t ructure   of   the   area  which  has  been  described  by Gunning 
(VII, 1938, p .  151), as fo l lows:  

"The major  geologic  structure is a broad  synclinal 
trough whose axis  trends  north-west-south-east  through 
the  centre  of t he  mapped area. Within t h i s  major syncline 

and an t i c l ines  whose axes, on the  whole,  paralle'l   the 
the  rocks are complexly  folded  into a ser ies   of   syncl ines  

regional  str ike.of  the  sedimentary  formations and  plunge 
towards  the  south-east." 

Although the   s t r i ke   o f   t he   rocks   i n   t he  workings is  fa i r ly  con- 
s tan t ,   the   d ips  show a progressive  and  general  flattening as from 
the uppermost t o   t h e  lowermost l e v e l s .   I n   g e n e r a l ,   t h e   d i p s   i n   t h e  
uppermost or  Snowflake level  are  between.60  and 55 degrees ,   th is  
figure  changes  through 50 and 45 degrees i n  No. 5 ad i . t   t o  40 and 
35 degrees   in  Nos. 9 and 10 adi ts .   This   tendency  for   the  rocks  to  
f l a t t e n   i n  a north-easterly  direction  suggests  the  presence  of a 
sync l ina l   t rough  in  that d i r ec t ion .  TJithout more f i e l d   d a t a  it 

would l i e .  
i s  impossible   to   predict  how far north-east  the axis of t h i s   f o l d  

Faults 
Post-vein  faul ts  are widespread. The f a u l t s  are of two main 

types: (1) t ransverse ,   in te r -ve in   fau l t s  that  cross-cut the veins 
and o f f s e t  them a c r o s s ' t h e i r   s t r i k e ,  and ( 2 )  Paralle:L,~  intra-vein 
f a u l t s   t h a t . p a r a l l e l , t h e   v e i n s ,   l i e   w i t h i n  them and displace  the 
walls of  the  vein  by  &easurable  amounts. The in te r - -ve in   fau l t s  

representa t ion   the   in t ra -ve in ,   fau l t s  have only  been  occasionally 
can  be  seen  in  (Fig. 7 0,' but   because  of   dif f icul ty  i n  c l ea r  

shown. I . I  

;,; . .  

The main t ransverse   in te r -ve in   fau l t  i s  one t h a t   s t r i k e s   e a s t  
and  dips  steeply northward: It has  been  cut on a l l   l e v e l s   b u t  No. 
3 and the  Snowflake lever:.' The fault-zone  consists of abundant 
crushed  graphitic slate (Plate  I V - A ) .  Numerous curved s l ips   fo l low 
the  crushed  slate  and s'bme .branch in to   the  wall rock. Depending 
on the abundance  and c$mpac%ness of  these  slips,  the'main  crush-zone 
ranges from 1 f o o t   t o  50,: f e e t ' i n   w i d t n .  Crushing  within  the zone ap- 
pears t o  have  been in te rmi t ten t  arid interrupted by one main period of 
quartz  mineralization.  In marly places  the %om c o i i t a : . ~ ~  -c:iph",l;y de- 

lying  within  the sheared  graphitic slate and roughly   para l le l   the  
formed s t r inge r s  and small lent icular   bodies  of qu??t.i: <F%',e TV-4) 
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main d i r ec t ion  of the  fault-zo'ne; no minerals  other  than q u a r t z  appear 
t o  have been  .formed a t  t h i s  time. Because  of the  deformation  and 
fracturing  of  these  q,uartz  veins and s t r inge r s ,   f au l t i ng   w i th in   t he  

The formation of quartz   in   the  faul t -zone no doubt  completely  post- 
zone was apparent ly   cont inued  af ter   the   deposi t ion of the  quartz .  

da t e s   t ha t  of  the main quartz-sulphide  veins.  

Displacements  within  the  plane  ,of  the main f a u l t ,  as measured 

dip-s l ip ,  55 f e e t ;   s t r i k e - s l i p ,  100 f e e t ;   n e t   s l i p  115 i n  a d i r ec t ion  
i n   t h e   d r i f t s  and  as  calculated  from  vein  offsets,  are as follows: 

inc l ined  at. 30 degrees  below  the  horizontal   in a north-easter ly   direc-  
t ion .  Because  of va r i a t ions   i n   t he   d ip  of the   fau l t ,   the   f igures   for  
heave  and t h r o w  of  t he   f au l t ed .ve in   va ry   s l i gh t ly  from p lace   t o  
place;  however, the   f igures   a re   c lose   to   those   per ta in ing   to   the   d i s -  
placement on No. 8 l eve l ,  namely,  a  heave of 20 f e e t  and  a  throw 
of  50 f e e t .  Other f a u l t s  of much smal le r   s ize   occur   a t   o ther   p laces  
underground,  (Fig. 7 ) .  Displacement  along  these  has amounted t o  
only a  few f e e t  and  has  not  caused  any  trouble i n   l o c a t i n g   t h e  
fau l ted  segments of t he   ve in .  

Veins. 

A t  l eas t   f ive   separa te   quar tz -su lphide   ve ins  have been cu t  i n  
the  underground  workings.. These v e i n s   a r e   a l l  more or  l e s s   p a r a l l e l  

cu t t ing   the   s la tes   a t   smal l   angles ,  and may be c lassed   as  bedded 
t o  one another  and t o  t h e  enclosing  s la tes ,   a l though  occasional ly  

ve ins .  They r a n g e   i n   s t r i k e  from  north 45 to   nor th  65 degrees  west, 
i n   d i p  from 34 degrees t o .  60 degrees  north-eastward  and  range i n  
width  from a few  inches in   p l aces  where the  vein-matter  disappears 
along a f a u l t   t o  as much as 30 f e e t ;  however, widths  between 2 and 
8 f e e t   a r e  more common.  The  maximum length  of  any one vein i s  no t -  
known, but  1,000 feet   of   vein-matter  i s  exposed i n  No. 6 vein on No. 
10 leve l   ( see   F ig .  7 ) .  

A dis t inc t   r ibbon- tex ture   (P la te  Iv-B) i s  c h a r a c t e r i s t i c  of 
much.of the  vein-matter.   This. texture i s  manifested  by  bands  and 
r ibbons   o f .e i ther   unreplaced   s la te  o r  of p y r i t e  which has favoured 
deposit ion  along  these  r ibbons.  Even where sulphides  are  abundant 
the  vein i s  d e f i n i t e l y  banded. This banding i s  disconnected and 
i r r e g u l k  and i s  therefore   considered  to  be inhe r i t ed  from  an e a r l i e r  
ribbon-texture  rather  than  caused by repeated  re-openings  by fis- 
sur ing w i t h i n  the  vein.   In   extreme  cases   ' s la te  forms the  bulk  of 
the  vein-matter,  and  vein-quartz  tends  to  form  steingers  along  the 
s l a t e ,   f i n a l l y   e n d i n g   a s  a  few ve in l e t s  of quar tz .  

The . in t ra -ve in   fau l t s   a re   no t  so conspicuous a s ' t he   t r ansve r se ,  
i n t e r -ve in   f au l t s ,  inasmuc'h a s they   fo l low  the   ve in  and are   usua l ly  
p la in ly   ev ident   on ly  where they  fol low  pyri te   lenses  o r  leave Yfle 
veins   a long  their  strike. These f a u l t s   a r e  commonly marked only by 
t h i n   c l a y   s l i p s  i n  e i t h e r   t h e  hanging- o r  foot-wall  of  the  vein. 
Where they  follow  pyrite  lenses  the  sl ips  widen  to crush-zones up t o  
1 f o o t  i n  thickness;   usually,  however, they  are marked  by 1 /2 - inch  
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t o  6 inches of crushed  pyri te . .  Abundant slickensiding,  expressed 
by mirror- like surfaces  on the pyri te   a long  s l ip-wal ls  and  oc- 
casional  superposit ion of the  vein,   indicate  t h a t  considerable 
movement has  occurred  along  theseintra-vein  faults.  However, 
there   a re  no markers e i t h e r  w i t h i n  the  'vein or i n  tho vein-walls 
to   determine  re la t ive movements w i t h i n  the  plane of  t h e   f a u l t .  

d i r ec t ion  of movements a re  of importance  in, (1) at tempting  to  
correlate   the  var ious  scheel i te-bear ing  pyri te   lenses   cut  i n  the 
d r i f t s  and . (2 )  i n  t r y i n g  to  determine  the  extent of any  lens 
up and down t h e . d i p  of  the  vein. With such  extensive  intka-vein 
faul t ing  present   and no information  concerning  the  displacement 
along  these  faults,   prospecting  for  the  extension of these   pyr i te  
lenses beyond their   apparent   terminat ion,  i s  d i f f i cu l t   w i thou t  
d e f i n i t e  working clues .  

Determinations of r e l a t i v e  movement a long   the   fau l t s  and the 

Mineralogx. 

The mineralogy of the  ireins  consists  of  scheeli te and py r i t e ,  
sphaler i te ,   galena and small amounts of s t a n n i t e ,   a l l  i n  a quartz 
gangue. Ir. add i t ion   t o   t hese ,  Gunning (VII, 1931, p.' 217) men- 
tions  microscopic amounts of te t rahedr i te ,   ruby   s i lver ,   na t ive  
s i l v e r  and chalcopyrite from the Snowflake ores . '  The writer  has  not 
studied  the F l e a   o r e s  under the  microscope,  but  considers it prob- 

places   quartz  i s  the  more abundant  constl tuent,   the combined sul-  
able   that   these  minerals   are   present  i n  similar amounts. I n  most 

phides  and schee l i te   genera l ly  amounting to   l e s s   t han  1 per  cent of 
the  vein-matter. 

The scheeli te  occurs (1) in   sma l l  amounts indiscr iminately 
s c a t t e r e d   a t  wide intervals  throughout  the  quartz  veins,  and ( 2 )   i n  
r e l a t i v e l y   l a r g e r  amounts confined  to   four   thin  pyri t t?   lenses  or  
ribbons  which l i e  w i t h i n  Nos. 5 and 5 A  ve ins .  I n  the first mode o f  
occur rence ,   schee l i te , i s  found ei ther   as   thin,   microscopic  films t h a t  
usual ly   paral le l   the   r ibbon-structure  of the  veins, or as   occasional  
grains  which  range from microscopic  size  to  1/4-inch 5.n diameter  and 
are   usua l ly   assoc ia ted  w i t h  smal l   pyr i te   c lus te rs .  The schee l i t e  i s  
a t  first only  recognizable by i t s  fluorescence i n  u l t r a -v io l e t   l i gh t .  
I n  the  second mode of occurrence  scheeli te i s  within  pyri te   lenses .  
These lenses  range  in  length from a  few f e e t   t o  250 f e e t ,  and i n  
thickness from 1 i n c h   t o  18 inches,  although 6 inches i s  a more . 
common width. The amount of  schee l i te   in   these   l enses  i s  very 
variable,   ranging from a few microscopic  specks t o  one kidney of 
relatively  pure  scheeli te  measuring 2 f e e t  long by 4 inches wide 

t,hin kidneys  (Plate V-A) or as   r i bbons   t ha t   pa ra l l e l   t he  wal ls  of 
(Plate  111-B). I n  general ,  the   schee l i te   occurs   e i ther  as s h o r t  

the  pyri te   lenses .  The ribbons  range from 1/32 t o  3/4 of an 
inch i n  thickness and from 1 i n c h   t o   s e v e r a l   f e e t  i n  length.  They 
commonly cons is t  of disconnected  grains and small  patches  of  schee- 
l i t e   ( P l a t e  V-B) and 1-ss r a r e l y  of  a so l id  band of th-  0 mineral. 

- 125 - ' 



To a la rge   ex ten t ,   pyr i te  and quartz   replace  the  scheel i te  i n  the  
ribbons and accounts   for  much of i t s  discont inui ty   a long  the strike. 

abundant a t  many p laces   in   the   s la te   wal l - rock .  Like the   schee l i te  
pyr i te   occurs   e i ther   sca t te red  i n  small amounts throughout  the 
quartz  veins,  o r  concentrated  into  scheel i te-pyri te   lenses   descr ibed 
above. The py r i t e   l enses   a r e  commonly the  locus of ex tens ive   in t ra -  
ve in   f au l t i ng .  .As a r e su l t ,   py r i t e   g ra ins   a r e  commonly broken and 

consistency. Many of t he   py r i t e   g ra ins   i n   t he   v i c in i ty  of the 
in   the   fau l t s   the   g ra ins   a re   c rushed  t o  material  of gouge-like 

resul.ted from the  extreme  crushing  of  pyrite-bearing,  graphitic 
fau l t s   a re   coa ted  by films of graphi te .  This  graphi te  has  probably 

s l a t e   a d j a c e n t   t o  th, 0 veins .  

Pyr i te  is the most common su lphide   in   the   quar tz   ve ins  and i s  

Galena  and spha le r i t e ,  found together i n  widely  scat tered  areas  

patches  within the  quartz .  I n  a few places a  few  hundred pounds 
throughout  the quartz  veins, usual ly  occur a s  small walnut-sized 

have been mined from r ich  pockets .  The galena i s  the   usua l   s tee l  
grey,  cubic-cleaved  variety. The spha le r i t e  i s  not iceably   l igh t  
brown i n  colour and is almost a res in- jack.  

Stannite  occurs . i n  smal l   quant i t ies   assoc ia ted   wi th   the   pyr i te .  
Excepting i n  No. 5A v e i n   i n   t h e  Snowflake a d i t ,  it i s  seldom recog- 
n izable   in  a  hand specimen. I n  t h i s  ve in   s tanni te  i s  found i n   t h e  
d r i f t   i n   t h e   v i c i n i t y  of t he   r a i se  and i n  the  lower 50 f e e t  of  the 
r a i s e  i n  patches up t o  2 f e e t  i n  diameter,   that   consist   roughly o f  
one-third  stannite,   one-third  pyrite  and  one-third  quartz gangue. 
Small   segregations  of  scheeli te were  seen  associated w i t h  the  
s t ann i t e .  

Except ing  for   s la te   par t ings,  gangue i n   a l l   t h e   v e i n s  i s  en- 
t i r e l y  milky  quartz. The only  carbonate  seen was a 2-foot  pocket 

asmuch as   the  faul t   post-dates   the  quartz   veins ,  the formation  of 
of c a l c i t e   l y i n g  w i t h i n  the main fault-zone on No. 10 l eve l ;   In -  

t h i s   c a l c i t e  must also  post-date them. 

Individual  Description of the  Veirx. 

For purposes .of descr ipt ion,   these  veins  have been numbered 
as from the  hangingwall-side  to  the  footwall-side; numbered t h u s  
they  are  Nos. 3, 4, 5, 5A and 6 (Fig.  7 ) . , Of these,  No. 5 i s  the  
most important  as  far  as  scheeli te-bearing  vein-matter i s  con- 
cerned. 

.No. 3 vein  has  been  found on l e v e l  Nos. 5 and 10, (Fig.  7 ) .  

maximum  of 5 f e e t   i n  No. 5 adit,,  then  narrows  towards  the  north- 
Its usual  width i s  approximately 2 f ee t ,   bu t  i t  widens t o  a 

west.end  of  the same a d i t   t o  a 5-inch  ribbon of crushed  material  
i n   a n   i n t r a - v e i n   f a u l t .  

No. 4 vein  has b'een found on a d i t s  Nos. 5 and 10. Msasured 
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across   the  dip i t  is  25 f e e t  below No. 3 vein.  It is similar i n  range 
of widths   to  N O .  3 vein.  

amounts,  has  beewfound in   t he   fo l lowing   ad i t s :  Snowflake l e v e l  
and 'Nos. 3 ,  5, 8, 9 and 10, (Fig.  7 ) .  Measured across the   d ip  it is 

t o  be  tabular  and  of a uniform  width. However, because  of  dis- 
50 f e e t  below No: 4 vein.  Seen in   short   sect ions  the  vein  appears  

continuous  ribboning  that i s  manifested  by  dying  out and coming i n  
of  quartz  bands  within  the  general  boundaries  of  the  -veins,  the 
actual  width of vein-matter i s  variable  along  drift-sections.  This 
var ia t ion   in   wid th  is noticeable on a l l  leve ls ,   bu t   par t icu lar ly  s o  
on No. 9 .  On the  Snowflake l eve l ,  No. 5 vein  ranges from 2 t o  11 
f e e t  wide,  but  towards  the  north-west end of  the  drif . t  it disappears 
i n  sheared  rock and crushed  vein-quartz  along  an  intra-vein fault 

vein  reaches i t s  maximum width of  30 f e e t   i n   t h e   s i d e  d r i f t  on No. 
(Fig.  7 ) .  On No. 3 l e v e l  it ranges from 6 inches  to  4 feet .   This  

5 level,  bu t   decreases   to  11 f e e t  on i t s  s t r i k e  north-west  towards 
the main f a u l t .   I n   g e n e r a l ,  however, the  widths are much l e s s  and 
within  the  wider  sections  of  the  veins,   bands  of  slate are common. 

from 1 t o  6 f e e t  and on No. 10 from 1 1/2 t o  12 fee t   o f   quar tz  and 
On No. 8 leve l   the   range   in   wid th . i s  from 3 t o  11 f e e t ,  on No. 9 

vein  narrows t o  3 inches  of  pyrite.  Although No. 5 vein i s  similar 
towards the  extreme  north-west end o f   t he   d r i f t  on th i s   l eve l   t he  

quartz  with  patchy  sulphides, it d i f f e r s   i n   t h a t  i t  contains  three 
to   the  other   veins  inasmuch as it general ly   consis ts  of abundant 

narrow,  well-defined  lenses  of  nearly  solid  pyrite.  'ilkese' lenses 
are found on Nos. 8, 9 and 10 levels ,   but   they are absent as well- 
defined  lenses on t h e  Snowflake a s  well as on the Nos. 3 and 5 

. l eve l s .  On the  Snowflake l eve l  a considerable amount of  galena 
was discovered,   par t icular ly   in   the  cross-cut  90 f e e t  back  from 
the face a t   t he   sou th -eas t  end  of t h e   d r i f t  on No. 5 vein.  

No. 5 vein, '   the  only one i n  which  scheelite  occurs  in  appreciable 

No. 5A vein l i es  i n   t h e  foot-wall from No. 5 ;  measured  across 
the   d ip  it is  25 f e e t  below that   vein.  It has  been  fcund i n   t h e  

l eve l  it ranges'from 2 t o  4 f e e t  4 inches  in  width,  at, No. 3 l eve l  
the  short   section  exposed is  4 fee-t  wide. On No. 5 l eve l  it ranges 
from 3 t o  5 f ee t   i n   w id th ,  on No. 8 l e v e l   t h e   s h o r t   s e c t i o n   c u t ' i s  
1 foot  wide  and on No. 9 level  the  vein  ranges from 1 foot  t o  1 
foot  6 inches  wide. On Nos. 3, 5 and 8 l eve l s   t h i s   ve in  is similar 

patchy  sulphides,  but on No. 9 l eve l  i t  contains a foot-wall  lens 
to  the  other  veins  in  consisting  of  abundant,   r ibboned  quartz  with 

long  and  ranges f r o m  1 i n c h   t o  1.0 inches  in   width.  It, contains a 
of crushed  pyrite.   This  lens  (Fig.  7 )  i s  approximately  45  feet 

few short   sect ions  of   r ibbon-scheel i te .  It may be  mentioned t h a t  
on the  Snowflake l eve l  a few  pockets  of  stannite  and  p;yrite up t o  
2 f eeb in   d i ame te r  were  found, p a r t i c u l a r l y   i n   t h e  SnoNflake raise.  
Scheel i ts   occurs   in   the Snowfl.ake l e v e l  t o  the same exten t   tha t  it 
does on the  other   levels ,   except . for   concentrat ion  in  .pyrite lenses  
on leve ls  8, 9 and 10. 

"" Snowflake l e v e l  and i n  Nos. 3,  5, 8 and 9 l e v e l s .  On t h e  Snowflake 

" 
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No. 6 vein i s  found  on Nos. 8"and 1-0 l e v e l s ;  measured across 
the  'dip i t  is 110 f e e t  below Ne. 5 vein.  On No. 8 level .   the   short  
s ec t ion   cu t  i s  15  feet   wide.  On No. 10 l e v e l  i t  i s  extremely 
,variable  in  width  ranging from a m a x i m u m  of 18 feet  on t h e  south- 
e a s t   t o  a few disconnected  stringers of quartz  along  an  intra- 
vein fault  t o  t h e  north-west  (Pig. 7 ) .  The ve in   cons is t s   ch ie f ly  
of  ribboned  quartz, with patchy  sulphides and t r a c e s  of s chee l i t e .  

Scheelite-bearing Pyrite Lenses. 

Assayable  amounts  of scheel i te   occur   mainly  in   the  pyri te  
lenses t h a t  l.ie within  the  quartz   veins .  Elsewhere i n  t h e  veins 
exposed i n  development the  amount of   schee l i te  i s  so small and so  
e r r a t i c   i n   d i s t r i b u t i o n  tha t  i t  can be considered  of  mineralogical 

ve in  on Nos. 8, 9 and 10 l eve l s  and i n  No: 5A on No. 9 l e v e l .  They 
in te res t   on ly .   Schee l i te -bear ing   pyr i te   l enses   occur   in  Nos. 5 

range  from 1 i n c h   t o  18 inches  thick,   in  general   averaging  about 6 
inches,  and  from 25 feet   to   approximately 350 f e e t   i n   l e n g t h .  Be- 

lenses  on the   d ip  of the vei.n may be  obscure  and the i r   cor re la -  
cause  of  extensive  intra-vein  fault ing  the  continuity  of  these 

t i o n  one w i t h  the  other  i s  pract ical ly   impossible  i n  the  absence 

with  the  or iginal ly   disseminated  nature  of the  mineralization,  has 
of connecting  winzes  and  raises.  Intra-vein  faulting, combined 

fur ther   increased   the i r  erratic d i s t r ibu t ion   i n   t he   p l ane  of t he  
parent   quartz   vein.  The v e r t i c a l   e x t e n t  of t hese   l enses   i n   t he  

raise above l e v e l  8. Here abundant  sulphide  extends more or  less 
plane  of  veins is i n d i c a t e d   i n   o n l y  one place,  namely i n   t h e  "Mill" 

continuously  to a poin t  120 f e e t  up t h e   r a i s e  from l e v e l  8 .  How- 
ever;down the   d ip  below l e v e l  No. 8 i n  raise A,  sulphide  lenses 
are absent   f rom.the  vein.  Although definite  data  concerning the ex- 

t he  sect ions as c u t  by t h e   d r i f t s  i nd ica t e  t h a t  it i s  probably 
t e n t  of t h i s  mineral izat ion on the  d ip  of t h e   v e i n  a re   no t   ava i lab le ,  

l e s s   t han ' t he   s lope   d i s t ance  bet7,veen the   l eve ls  iVos. 8, t o  9 ,  
i . e . ,   l e s s   t han  190 feet .  In ,v i ew  o f   t he   r e l a t ive ly  small size  
and number of   the   pyr i te   l enses  so  far found in   the   ex tens ive  
d r i f t i n g  done  on t h i s  vein,  it is  no t   t o  be expected  that  any  in- 
crease wil.1 be found w i t h  f u r t h e r  d r i f t i n g .  More explorat ion up 
and .down the  dip  of   the   vein would de l imi t   those   l enses   a l ready  found 
and encounter any smaller lenses  t h a t  may l i e  between the   l eve l s .  

" Estimates of Amount of S c h e e l i t e   i n  t h e  ?.yrite Le-. 
Because  of (I) the-   i r regular   shape   and   e r ra t ic   d i s t r ibu t ion  of 

the  scheel i te-bear ing  pyri te   lenses  and ( 2 )  t h e   e r r a t i c   d i s t r i b u t i o n  

a reliable estimate of e i ther   grade of mineral ized  mater ia l  or amount 
o f , s chee l i t e   w i th in   t hose   l enses ,  it i s  well-nigh  imgossible  to make 

t h i s ,  however,.the writer has attempted t o  es t imate   the amount of 
of tungstic  oxide (WO3) that  could  be  reasonably  expected.  Despite 

schee l i te   p resent  i n  t h e   d r i f t   s e c t i o n s .  A por tab le   u l t ra -v io le t  
l i g h t  was used   to .out l ine   the   schee l i te   s t reaks  and l e n s e s   i n . t h e  

. taking a number of  samples across t h e  ful l   widths  of the   l enses  
drift-backs by fluorescence.  The data  obtained were  checked  by 
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a t  d i f fe ren t   p laces  where widths   of   scheel i te   var ied.  The summarized 
r e s u l t s  of t h i s  work are given in  the  following  paragraphs.  

on l e v e l  No. 9, bo th   ea s t  and west of raise A .  The easterly sec t ion  
begins a t  a point  10 f e e t  east  of  the raise and extends t o  a point  
110 f e e t  east where t h e   l e n s  i s  cut   off   by  the main f a u l t .  The ex- 
t e n t  up and down the  dip of the  vein i s  unknown. Comparable sec- 

Scheelite-bearing py r i t e  i s  found i n   t h e  "Mill1' r a i s e   f o r  a dip- 
t ions  do not  occur e i t h e r  above i n  l eve l s  No., 8 o r  below i n  No. 10. 

length  of  approximately 25 f e e t ,   b u t  no similarly mineralized  lenses 
occur i n  raise A below No. 9 l e v e l .  It i s  probable,  ';herefore, t h a t  
the  dip-length  of  this  lens wou1.d be less than 50 fee- t .  Based on 
the above method the   ca lcu la ted   amunt   o f   schee l i te  in t h i s  100- 
foo t   s ec t ion  i s  200 lbs .   of   tungst ic   oxide (WOg) per  :foot  of  depth 
f o r  a sulphide  width  of 6 inches.  

The longes t   d r i f t - sec t ion  of scheeli te-bearing material occurs 

The westerly sec t ion  on l e v e l  9 extends  from a poin t  40 f e e t  
west of raise A t o  a poin t  225 fee t   wes t ,  a distance  of 185 f e e t .  

much as i t  does  not,appear  above or below  on No. 8 o r  No. 10 l eve l s ,  
The extent  up and down the   d ip  of t h i s   s ec t ion  i s  unknown. Inas- 

i ts  ex ten t  on the   dip i s  less   than   195   fee t ;   the   s lope   d i s tance  on 

concerning  the  direction o r  amount of   rake  for   any  of   the  pyri te  
the  vein between Nos. 8 and 9 l e v e l s .  No information is ava i lab le  

lenses .  The dip-length i s  probably  less  than 50 f e e t .  Based on the  
'above described  procedure,   the  writer  has  calculated  that   the 185- 
foo t   d r i f t - s ec t ion  of t h i s   wes t e r ly   l ens  might  contain 176 pounds 

width  of  pyrite  lens.  
of tungstic  oxide (WO3) per   foo t  of  depth  over a 6-inch  average 

On l e v e l  No. 8 a d r i f t - s ec t ion  of the  vein  beginning a t  a point  
150 f e e t  east  o f   r a i se  A and  extending  to a poin t  250 f e e t  east  of 
the raise, a to t a l   d i s t ance  of 100 fe.et ,   contains  several   dis-  
connected  short r ibbons and one large  kidney of s chee l i t e .  The 
kidney as exposed a t  the time of t h e   w r i t e r ' s  examinat,ion,  measured 
2 1/2 fee t  i n   l e n g t h  by 4 inches i n  width  and  consisted of massive 

approximately 90 per   cent  of the mass, the ve in l e t   qua r t z  account- 
s chee l i t e   cu t  by a few s t r i n g e r s  of q u a r t z ;  the   schee l i te  amounts t o  

i n g   f o r   t h e   r e s t .  Applying the s h e  reasoning  used  for  the west 
lens  on No-. 9 leve l ,   the   ex ten t  of  the  scheeli te-bearing  pyrite 
lens   on  the  dip of the   ve in  i s  probably  less  than 50 f e e t .  The 

when averaged  over  the f u l l   l e n g t h ,  may y i e l d  48 pounds of   tungst ic  
var ious  sect ions of s chee l i t e   s een   i n   t h i s  100-foot d r i f t   l e n g t h ,  

oxide (WO3) per  foot of  depth  across  an  average  width  of 6 inches 
of py r i t e   l ens .  

A l ens  of scheel i te-bear ing  pyri te  on' No. 10 l . eve l   in  No. 5 
vein a t  i t s  north-western  end  exposes a length  of 1 7  fee t ,  and  an 
average  of.width 7 112 inches.  The  minimum value  for  the  dip-length 
Of this l ens  i s  20 f e e t  and the m a x i m u m  i s  unknown, though  probably 
l e s s   t han  50 f e e t .  The samples  taken  indicate  that 400 pounds of 
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tungstic  oxide (WO3) per  foot  of  depth  over 7 1/2  inches may be'  ex- 
pected f o r  the  17-foot  length.  

Suggested Development. 

The w r i t e r  submits the  following  suggestions f o r  fu r the r  work, 
shouid  any be contemplated on t h e  property, namely tha t :  

(1) Effor ts   should be. directed  towards  the  exploration 
of only  the  scheel i ts-bear ing  pyri te   lenses .  Al- 
though it i s  doub t fu l   i f   t hese  w i l l  carry  any  large 
amounts  of economically  mineable  ore, s t i l l  a small 
tonnage  of  scheelite  could be obtained from them. 

( 2 )  The pyr i te   l ens  i n  the  west end of No. 5 vein on 
No. 10   l eve l  be d r i f t e d  on t o  the  north-west. 

(3) The cross-cut  that   extends  north-easterly on No. 9 
l e v e l  from a poin t  220 f e e t   e a s t  of r a i s e  A ,  be  ex- 

'extension of No. 5 vein across   the main f a u l t .  'To 
tended   nor th-eas te r ly , to   in te rsec t   the   south-eas te r ly  

pick up a point  corresponding  to one on the  north 
' s ide  of the fau l t  a t   t h i s   l e v e l  i t  would be necessary 
t o  go down the  dip of t he   f au l t   fo r  50 f e e t  on the 
south  s ide o f  t h e   f a u l t .  

(4)  In   gene ra l ,   r a i s ing  and sinking  could be done from 
the   d r i f t - sec t ions  of the  scheel i te-bear ing  pyri te  
l enses   . t o   t he i r   ex t r emi t i e s .  

LARbEAU AREA 

Scheelite  has been  found a t  two p r o p e r t i e s   i n   t h e  Lardeau, one 
a t  a new prospect,   the  United  Victory,  on the  Incomappleux (Fish) 
River and the  other on a s i lver- lead  property,   the  Lucky Boy, near 
Trout Lake. 

The United  Victory  group i s  1'7 miles up the  

It i s  reached  from  Beaton  by  road f o r  12  miles,  thence  by t ra i l  f o r  
Kelly  Creeks a t  an  elevation of  about  3,000 f e e t .  

5 miles   to   the  property.  

UNITED VICTORY Incomappleux (Fish)  River  between Boyd and 

Bert Oakey and Henry Gunterman, both of Beaton. The ground is  
being  prospected and the  showings  developed by Bralorne Mines Ltd. ,  
555 Burrard  Street ,  Vancouver. 

The claims  were  located i n  1942 on showings of schee l i te   by  

which i s  5 feet   wide.and is exposed by a few na tura1 ,outcrops   for  
The schee l i t e  i s  found i n  a bed of l ime-s i l ica te  or  skarn 

" For usage i n  t h i s  bu l le t in   see  pp. 11-12. 
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1,000 fee t .  A s i l l  of grani te   rock   l i es   in   the   foo t -wal l  and limey 
s c h i s t  and  limestone  Tie i n   t h e  hanging-wall ." . .  

In   t he  summer of 1942 schee l i t e  and t i n  were found  by a Depart- 
ment of  Mine's  Engineer, i n  Incomapplew  River; at the  mouth of 
McDougail Creek  and a l s o  at the  junction  of the 3rd  creek  flowing 
' in to  McDougall Creek  from the west.. Bert'Oakey accompanied t h i s  
engineer.  

. .  

This group  consists  of a number of Crown-granted and 
LUCKY BOP!' located  claims  held  by C .  H. T i l l e n  of Trout Lake and 

Lethbridge. S ix  Crown-granted claims  and two located 
claims  const i tut ing the o r i g i n a l  Lucky Boy group  are  held  by  Tillen 
on lease  and bond from George Yuill  of  Trout Lake. The Horseshoe 

Ashcroft. 
adjoins  the Lucky Boy on the  west  and is owned by Lance Hillpan  of 

The property,  due west  of  Trout  Lake, i s  reached  by 3 1/2 miles 
of  pack-horse t r a i l  on an  easy  grade.  It i s  a t  an  elc?vation  of  4,500 

mountain slope.is  deeply  covered wi th  overburden  and  ::upports a 
feet  on the  north-westerly  facing  slope  of  Trout Mounzain. The 

heavy  growth  of  timber. Camp cons is t s  of three  buildings  adequate 
f o r  6 men. Water i s  obtained from a small spring  1,000  feet  away. 

The property was worked o r ig ina l ly   fo r   s i l ve r - l ead   o re .   P r io r  
t o  1906, 400 tons  of  sorted  ore was shipped  assaying:  si lver,  200 t o  
300 02. per  ton;  lead, 20 t o  35 per   cent .   In  1912, a f t e r  s ix  years 
o f   i nac t iv i ty ,  28  tons,  assaying  about  the same, was shipped. 

The ve in   s t r i kes   s l i gh t ly   no r th   o f  east, dips  20 t o  30 degrees 
southward  and crosses  the  steeply  north-dipping formairion almost a t  
r igh t   ang le s .  The host  rock is predominantly  schist,  but on the 
lowest  level a bed of  limestone  forms  the walls. The vein  ranges 

between I. f o o t  and 2 f e e t .  The.gangue i s  white drusy q u a r t z ;  sul- 
from 6 inches t o  6 f e e t   i n  width  and  throughout probably  averages 

phide  mineral izat ion  consis ts  of   galena,   te t rahedri te ,   sphaler i te ,  
chalcopyrite and py r i t e ;  a l i t t l e  na t ive   s i lver   occur?   loca l ly .  
Scheel i te  is p resen t   i n   t he   ve in   i n  sma1.l grains  and  masses up t o  
several   square  inches  in  area.  

The vein was t raced  on the  surface  for   about  500 f e e t  by 
several  open cu t s  and two old caved a d i t s .  The underground work- 
ing on the  Lucky Boy is. an inc l ine   sha f t   c lo se   t o   t he  Horseshoe 
l i n e  sunk on t h e  dip  of  the  vein f o r  190 f e e t . ,  From it  three  

'85  and 155 f e e t  respectiveLy from the c o l l a r  of the s h a f t .  
l e v e l s  have been dr iven as d r i f t s  on the   ve in  a t  dis tances  of 65, 

2% 

H .  L .  H i l l ,  oersonal communlcation 

iF* ReportbyS. S. Holland,. B r i t i s h  Columbia Deoartment  of Mines. 
. .  
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a small s tope   pu t   i n   above ' i t .  The vein  as  exposed is  narrow  and.con- 
t a i n s   l i t t l e   s u l p h i d e .  There i s  l i t t l e  o r  no s c h e e l i t e   i n   t h e   v e i n  
on t h i s  l e v e l .  

The highest ,  No. 1, l e v e l  is '  dr iven  wester ly  from the   shaf t  and 

.. The No. 2 l e v e l  was dr iven   eas t  and west  from  the  shaft;  the 
e a s t   d r i f t ,   f 0 r . a   d i s t a n c e , o f  230 f e e t  with seve ra l   sho r t   r a i se s  up 
the   d ip ;   the   wes t   d r i f t   fo r  120 f e e t  and  most  of  the  ground up t o  
No. 1 l e v e l  was stoped. A t  57 f e e t  from the   sha f t   s chee l i t e  
mineral izat ion i s  present i n  the  remaining  pi l lars   a long  the  dr i f t  
and'extends  westerly  for  about 40 f e e t .  It shows i n , t h e   b a c k f i l l  
, in  a r a i s e  85 fee t   wes t ,  and on the  wes-t s ide  of  a second r a i s e  100 

t r a c t i v e ' d i s p l a y  on the  west  side  of t h i s  r a i s e  from 5 t o  14 f e e t  
feet   west   of   the   shaf t .  The schee l i te   minera l iza t ion  makes an  a t -  

up from the   l eve l .  Four samples i n  t h i s  section  averaged 3.67 per 
cent  tungstic  oxide  across an average  width of 29 inches. 

On'the  Iowest. leve1, No. 3, a d r i f t  has  been  driven  east  for 
130 f e e b a n d  a ra ise   put   through  to 'No.  2 l eve l   bu t  most of the  
vein  remains ,unmined. A t  the  corner  of  the  shaft and the No. 3 
level   scheel i te   mineral izat ion  extends 23 f e e t   e a s t  on both  walls' .of 
the. d r i f t  on the No..3 l e v e l  and extends 30 f e e t  up the   sha f t  from 
the  bottom  level.   Six.samples from the  No. 3 l e v e l   e a s t  of the  cor- 
ner  averaged 0.41 per  cent  tungstic  oxide  across 33 inches and  seven 
samples up the  shaf t  on the   ea s t  w a l l  f o r  30 feet   averaged 0.63 per 
cent  tungstic  oxide  across 35 inches.  

No. 3 l e v e l  i s  driven 140 feet   west  of t h e   s h a f t  and most  of 
the  vein up t o  No. 2 l e v e l  has  been  explored o r  mined. Scheel i te  

i n  p i l l a r s  and m i n e d   v e i n  between No. 2 and No. 3 l e v e l s .  There 
occurs   in   the   ve in   in  a r a i s e  70 feet   west   of   the   shaf t   as   wel l   as  

i s  no s c h e e l i t e   i n  No. 3 l e v e l  i n  the  west end. 

Scheel i te   a lso  occurs  i n  the  same vein on the  Horseshoe claim 
i n  a.surface  exposure  between  the two shafts ,   a lso  a long  the  wal l  
of the-eastermost   shaf t   and f o r  a length  of 12 f e e t   i n  a d r i f t  
d r iven   eas t  from the  same s h a f t .  

the limits of  a shoot raking eastward from the  surface exposure on 
The d i s t r i b u t i o n  of the schee l i t e  mineral izat ion f a l l s   w i t h i n  

the Horseshoe through the r a i s e  on t h e  west end of No. 2 l e v e l   t o  
the  area  between.No. 2 and No. 3 l e v e l s .  The exposure o f  schee l i t e  
on t h e   e a s t   s i d e   a t   t h e   i n t e r s e c t i o n  of the  shaft   and No. 3 l e v e l  
appears   to  be separated by  a barren  sect ion  suggest ing  that  it is  the  
apex  of  another  shoot. No f au l t i ng  was observed  that would displace 
the  vein were i t  par t   of   the  same shoot.  

the   ve in   f rac ture   c rosses  a limestone bed bu t  i t s  persistence  through, 
and mineralizat.ion  within  the  limestone  are  not  proven  by  the  present 
workings. 

There i s  no development  below the  No. 3 l e v e l .  A t  that   depth 
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Most of  the  scheelite-bearing  shoot was mined in   the  course  of  

which a t  the time o f  examination (September 20, 1942) was being sor ted 
the   ea r l i e r  work. There i s  about 4,000  tons of mater ia l  on the dump 

a t  night under   an  ul t ra-violet   l ight   for   scheel i te .  Up t o   t h a t  time 
25 tons  of  ore  had  been  sorted  and  sacked  for  shipment. A grab  sample 
of  the  rough  sorted  ore  assayed  1.41  per  cent  tungstic  oxide  and 
0.63  per   cent   phosphorous.   In   spi te   of   ' the   fact   that  much of the 
scheeli te-bearing  vein  has been mined it i s  est imated  that  above the 
th i rd   l eve l   t he re  i s  possibly '200 t o n s   i n   p i l l a r s  and unmined sec- 
t i ons  of the  vein,   an unknown but  small amount of  broken material as 

more) i n  the  sect ion west o f  the  high-&-ade spot on the  westermost 
b a c k f i l l  i n   s topes ,  and an unknown tonnage (possibly 100 tons or  

raise on the second l e v e l  and  extending t o  the Horseshoe  workings. 

impossible owing t o   t h e  poor condition  of  the  workings and not 
The complete ex t rac t ion  of  the  underground  material i s  probably 

ec'onomic owing t o   t h e  amount of r ehab i l i t a t ion  work necessary. How- 
ever,   several  underground sec t ions  which  could  be  reached  easily  and 
safely  could  produce a small tonnage of schee l i te   o re .  

For, fur ther   re fe rences   to   th i s   p roper ty   see  The Annual Report, 
Minister  of  Vines,  British Columbia,  1914, p .  317, 1933,  p.  216;  and 
Geol.  Surv. of Canada, Mem. 161,  p.  83. 

NELSON AREA+' 

The Nelson a rea   a s  used in   th i s   repor t   inc ludes   the   reg ion  be- 
tween  Kootenay Lake and  the Arrow Lakes, north  of  the  International 

mining  areas,  and i s  well  served  by  roads and  by the  Kettle  Valley 
Boundary. It includes  the  Slocan,  Sheep  Creek,  Nelson,  Rossland 

Branch of the  Canadian  Pacific  Railway. 

There  has  been no tungsten  production from the   a r ea   t o   da t e  
but   the Emerald mine, discovered  in  1942, w i l l  be i n  production i n  
the  spring  of 1943 and other   recent   discoveries   are   in   process   of  
development.  Scheelite  has  been known f o r  years t o  occur i n  many 
of the  gold-quartz  veins  but  there  has  been no product ion,   e i ther  as 
schee l i te   o re  o r  as a by-product from gold-mining. I n  add i t ion   t o  
schee l i te ,   tungs t i te  was encountered in   go ld   o re  from the Reno  mine 
during  the  course  of  early  milling  operations  and small quan t i t i e s  

Creek camp. 
of wolframite  occur in  other  gold-quartz  properties i n  the  Sheep 

Scheel i te   occurs   in   the q u a r t z  veins as scat tered  grains   and 
in   s t r i nge r s ,   l enses  and  pods. The l a r g e s t  known shoot ,   in   the  
Venango vein, i s  r e p o r t e d   t o  have  contained an estimated  several  
tons   o f   re la t ive ly   mass ive   schee l i te ,   bu t   th i s  was shipped  as  gold 

-2 
Report on the Nelson area,   excepting  section on minor occurrences, 
by M. S. Hedley, Br i t i sh  Columbia Depar-tment of  Mines. 
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ore and the  tungsten was not  recovered.  Elsewhere one or  two attempts 
were made t o  produce a cobbed concentrate ,   but   the   scheel i te  was too 
d i spe r sed   t o  make a product   of   suff ic ient ly   high  grade  to   withstand ' .  
labour  and  shipping  charges.  Scheelite-bearing  shoots in   the  operat-  
ing  gold mines  have  been s o  sca t t e red  o r  s o  low i n  grade  that   they 

p lan t  fo r   s chee l i t e  recovery. However, a production from quartz 
have not  warranted se l ec t ive  mining or the e rec t ion  of a spec ia l  

ve ins   in   the   a rea   could  be expected i f  some c e n t r a l   p l a n t  were 
ava i lab le  that would obviate   the  necessi ty   for   shipping cobbed o r  
other  low grade  concentrates  to  eastern  markets.  

Scheelite-bearing  quartz  veins  are known i n   t h e  Sheep  Creek 
Camp, Toad Mountain  near  Nelson, Bayonne, Rossland camp, Meteor i n  
the  Slocan,  and a t  o ther   sca t te red   po in ts .  They occur i n  a l l  rock 
types   o f   the   d i s t r ic t ,   a re   o f   var ied  s i z e  and a t t i t u d e ,  and  possess 
a varied  mineralogy.  In most veins   the  scheel i te  i s  readi ly   de tec t -  
able   with  the naked eye, owing t o   i t s ' c h a r a c t e r i s t i c a l l y   p a l e   b u f f  

or-more  in  diameter.  There  appears t o  be no general  r u l e  for the  
colour  and i t s  frequent  occurrence  in  masses as much as 1/2-  inch 

f inding and development  of  such  deposits. 

f i n d i n g ,   i n  1942, o f   s chee l i t e   i n  a tme of  deo0si.t h i t h e r t o  
unknown i n   t h e   a r e a ,  namely in  the  bodies  of  skarn  produced 
by the  high-temperature.  replacement  of limestone:% The Emerald 
mine, which i s  in   th i s   ca tegory ,  i s  expected  to  be i n  production 
within a year of its discovery.  Production from other   deposi ts  
of t h i s   t y p e  i s  t o  be expected  although it  is t o o   e a r l y   t o   t e l l  
what that  production  might  be or from  which p rope r t i e s .  

The outlook  for  production improved considerably  with the. 

pr incipal ly   a long  the Salmo River  Valley,   but  there is, no known 
reason why they should  be more abundant i n   t h a t   s e c t i o n .  The same 
condition of s tocks,  dykes  and  batholiths of grani- te   cut t ing 
l ines tone  i s  found i n  many o the r   pa r t s  of the  general  Nelson area. 

but  some addi t ional   considerat ions may be  deal t   wi th   here .  The 
Cer t a in   t heo re t i ca l   f ac to r s  have already  been  discussed (pp. 11-12) 

grains  of a nondescr ipt   whi t ish  colour   that   are   not   readi ly  de- 
s chee l i t e  i n  th i s   type  of deposit   occurs as small disseminated 

teotable   except   with '   the   a id   of   an  ul t ra-violet  lamp. It i s  o f  
wide d i s t r i b u t i o n  i n  minute  amounts  and a few g ra ins   a r e  t o  be 

mineable  grade  ore are rare, and these  furthermore are a p t   t o  be 
found i n  most occurrences  of  skarn. However, concentrations of 

streaky  and  discontinuous.  Such concentrations have i n  some in-  
stances  been  proved  to have a short   ver t ical   range,   even though 
they may be  extensive  a long  their   s t r ike;   an  imuortant  example of 
t h i s  i s  given by the.main Emerald ore-zone i n  which a subs t an t i a l  
tonnage i s  represented  by  shoot,s many of which a r e  so s h o r t   t h a t  
they  do not  reach  the  surface  but which  extend  for^ 2,000 fee t   a long  

High-temperature  replacement  deposits i n   s k a r n  have been  found 

3, ,,- See pp. 11-E f o r  some genera l   theore t ica l   cons idera t ions .  
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t h e i r   s t r i k e .  Although i n  most depos i t s  of t h i s   t ype   t he   o r ig ina l  
composition of the  l imestone  probably  played  an  important  part   in 
the  a l terat ion,   yet ,   g iven  the  presence of  limestone  cut  by  granite, 
s t ruc tu ra l   cond i t ions   f a r  outweigh  chemical,  serving as they have 
done to   l oca l i ze   t he   cour se  of rising  mineral-bearing  solutions.  
F'ull 'at tention  should be pa id   to   the   geologica l   s t ruc ture  a t  a l l  
s t ages ,  from  prospe'cting t o  ac tua l  mining. 

The Emerald property of  45 claims and  f ract ions was for- 
EMERALD merly owned by The I ron  Mountain  Limited,  Nelson,  and is 

now  owned by the Dominion Government. It is 6 miles  south- 
east of Salmo and  extends  across  the  height qf land between  Sheep 
and  Lost  Creeks. 

Salmo, a s t a t i o n  on the  Great Northern  Railway  running  between 
Nelson  and  Spokane, i s  a l s o  on the  Nelson-Nelway.highvray 25 miles 
from  Nelson. A branch  road t o   t h e  mine 4 miles in   l eng th   l eaves  
the highway a-t the mouth of Sheep Creek  which i s  4 mi1.e~ south of 
Salmo. This  road,  the main p a r t  o f  which has  recently been  improved, 
continues  through  to  the  Jersey  claim  near  the  southern end  of the 

mouth of Sheep Creek, on t h e   e a s t   s i d e  of Salmo River. 
. ' p roper ty .  The millsite is  on the highway 3 '1/2 mi1.e~ below the  

The  mine  camp and power p l a n t   a r e  on a small f l a t .  a t  the 'head  of 

4,100 f e e t .  A s t eep  and  rugged h i l l s i d e   r i s e s   t o   t h e   e a s t  above the 
Lime Creek, a small  tributary  of  Lost  Creek, a t  an  e levat ion of  about 

camp for   an   addi t iona l  1,000 f e e t   i n   e l e v a t i o n .  Most of the  timber 
i n   t h i s   s e c t i o n  has  been  destroyed  by f i r e s ,   bu t   su f f i c i en t   g reen  
timber  remains on the   p roper ty  f o r  a l l  or most mining  needs. 

- Historg 
. .  

years ago f o r  gold  as  well  as for lead ore .  The first repor t ,  how- 
ever was i n  1907,  and from tha t   yea r   un t i l  1925 the  property was a 
small but  steady  producer o f  l ead  ore.  A small mill was erected in 
1919, but  since  has  burned down. 

Ground now included  in   the Emerald property was prospected many 

I n  1939, following some years   of   inact ivi ty   the owners, The Iron 
Mountain Limited,  increased  their  holdings from 1 7   t o  41 Crown- 
granted  claims  and  fractions.  A small amount of  development work was 
car r ied   on .bg  hand mining f o r  3 years ,  under the   d i rec t ion  of Harold 
Lakes  of  Nelson. Four addi.tiona1  claims were located  in  1942. 

I n  the  winter of 1941-42 schee l i t e  was found i n  the  laboratory 
of the Department  of Mines i n  molybdenite-bearing  skarn  which had 
been  submitted  for molybdenum assay. Some s t r ipp ing  w,%s done  on t h i s  

of s chee l i t e  might  be  found. On May ZOth, 1942,  Harold  Lakes d is -  
skarn as soon as snow melted, i n   t h e  hope that a commexial grade 

covered  scheeli te on the  north  s ide of the   Je rsey  Road i n   a n   o l d  
a d i t  and i n  a ser ies   o f  open-cuts t h a t  had been  driven many years 
ago i n  a search   for  gold,  and had long been  forgotten.  This 
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and  exploration was therefore  concentrated upon i t .  Nothing more  was 
discovery, now termed the  Emerald  ore-zone, had promise of production 

done on the  skarn. 

a l imi ted  amount of diamond-drilling was done. Later the  property 
Work was pressed on the Emerald ore-zone wi th  a small crew  and 

was brought t o  t h e  a t t e n t i o n  of the  Metals  Controller  for Canada, . ' 

with   the   u l t imate   resu l t   tha t  on August 17th  the  I ron Mountain Limited 
turned  the  property  over  to  the Dominion Government.. 

From t h a t  day  the  rate of development was accelerated,  and plans 
were la id   for   br inging  the  property  into  product ion.  , The work i s  
being  carried  out by Wartime Metals  Corporation of Montreal,  with E .  
E.  Mason as manager  of the Emerald  Tungsten Pro jec t .  A t  the  time  of 
wr i t i ng ,  January, 1942, a tram l i n e  is being  constructed  and pl.ans 
are  being drawn f o r  a concentrator  with a capaci ty  of 300 tons  per 
day. 

General Geology 

series,   intruded  by  three  bodies of Nelson grani te   ( see  Geology  and 
Mineral deposi ts  of Salmo Map-area,  by J. F.' Walker, Geological  Sur- 
vey  of.Canada, Memoir 172) .  The.sediments  are on the   ea s t e rn  limb 
of  an an t i c l ine   t ha t   unde r l i e s   t he   r i dge   wes t  of Lime Crezk. They 
s t r ike   no r th  10 t o  20 degrees   east  and dip  eastward i n t o  the ' . ' 

h i l l s i d e   w i t h   l o c a l  minor fo lds  and contor t ions;   there  is an  average 
plunge  of  about 15 degrees  southward. 

The property is  underlain  by  'lower members of the  Pend d 'Ore i l l e  

The  Pend d ' 0 r e i l l e   s e r i e s  i s  composed dominantly of a r g i l l i t e s  
b u t   i n  the  sec t ion  from the   l eve l  of the  road t o  the  Jersey  claim, 
e levat ion 4,050 f e e t ,   t o   t h e  summit of  the  r idge above the re  i s  much 
limestone. '   Lead-zinc  mineralization, on which the re   a r e  two s e r i e s  

t u r e .  Most of the  limestone is re la t ive ly   pure ,  i s  s t rongly   re -  
of old  workings,  occurs i n  the  1imestone. in   local  rolls i n  the   s t ruc-  

have been  strongly and cont inuously  a l tered t o  skarr?' ( l o c a l l y  
c rys t a l l i zed  and blue-grey or  white i n  colour.  Three or more bands 

ga rne t i t e )   bu t  f o r  the  most par t   the   coc ten t  of  s i l i c a t e   m i n e r a l s  i s  
low or absent .  

The rocks.immediately  west of the  bed  of Lime Creek a re   s i l i ceous  
a r g i l l i t e s  and  quartz-mica  schists;, one  band  of limestone  occurs on 
the  ridge  west of the  creek. Between Lime Creek  and the Emerald ore- 
zone the   sec t ion   inc ludes   sof t ,   dark-coloured   a rg i l l i t es   as  we l l  as 
s i l iceous  bands.  A prominent  band of l imes tone 'ou tcrops   a t  the  l e v e l  
of  the  Jersey  road, and  from t h a t   l e v e l   t o   i h e   t o p  of the   r idge   there  
a r e   a l t e r n a t e  bands of   l imestone 'and  thin-bedded,   s i l iceous  argi l l i te ,  
a l l  dipping  eastward a t  an  average  angle of about 55 degrees. 

There are   three  s tocks o f  g r a n i t e .  The main stock i n  the  

" For definit ' ion of skarn  see  p. 11. 
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Fig. 8 .  Emerald Mine. Geological sketch-plan of part of property. 



central  p a r t  of the  property,  i s  about 1 mile long (see Fig.  7), and 
i s  a quarter  of a mile wide  near  the  drift-covered  northern  end. The 
southern  end,  south  of a sharply  def ined embayment i n  the  contact ,  i s  
400 t o  700 feet  wide  and  ends i n  a po in t   t o   t he   sou th .  There are 
associated.dykes  near  the  south  end,  trending  both  easterly  and 
norther ly .  The western margin  of the  southern  par t  of the  s tock i s  
cu t  by many quar tz   s t r ingers  and contains many small, i r r egu la r  
masses.of  quartz. The Emerald  ore-zone i s  ad jacen t   t o   t h i s  margin. 

The second  stock  occurs on the  Jersey  claim  and i.s an elongated 
body a quarter   of  a mile  south  of  the first.  It has  riot  been mapped 
in   de t a i l   s ince   mine ra l i za t ion   ad jacen t   t o  it i s  ch ie f ly   l ead  and 
zinc,   but   local ly   there  i s  evidence  of small amounts of s chee l i t e .  

The t h i r d  or  northern  stock i s  about 1 mile in   l ength ,   on ly  
the  southern  end  of  which i s  mapped i n   d e t a i l   ( s e e   F i g .  7 ) .  The 

end of  monzonite.  Dyke-like  offshoots  near  the  southern  end  pro- 
southern end cons is t s  of g ran i t e  and granodior i te  and the  northern 

duce an   i r r egu la r   ou t l i ne ,  and the  Dodger showing l i e s   w i t h i n  an 
embayment in   t he   con tac t .  

Al terat ion of high-temperature  replacement type (commonly re- 

development and is n o t   r e s t r i c t e d  t o   a c t u a l   g r a n i t e  contacts .  
f e r r e d   t o  as contact-metamorphic) is of widespread but, l o c a l  

Three  prominent  bands  of  limestone  lying between the   cen t r a l  and 
northern  bodies  of  granite are completely  altered  to  skarn,  a 
greenish t o  brownish  rock  which  locally i s  g a r n e t i t e .  The bands 
are made  up of  thin-bedded  limestone  which was presumably of such 
a composition as t o  permit  the  wholesale  formation of calcium- 
bear ing   s i l i ca tes  and other  minerals  throughout i t s  length,  
whereas other  limestone  bands  are  not  altered. 

The lower  skarn  band i s  from  about 20 t o  more than  50 f e e t  
thick,  and has been t raced   for  a dis tance of near ly  4,000 f e e t .  
The two upper  bands are 5 t o  1 5  or 20 f e e t   t h i c k ,  and about  half a 
mile long,  apparently  disappearing t o  the  south.  There are ad- 
di t iona.1  shorter   skarn bands  near  the  south end of the  northern 

also  developed  between  the Emerald and Jersey claims. Sulphide 
s tock   and   o thers   a re   p resent   in   the  Dodger  embayment. Skarn i s  

minerals  are  almost  everywhere  present  in  varying amounts,  from 
a fine  scatteririg  to  1ocal. ly  massive  concentrations,  as i n   t h e  
Dodger ore-zone. All or  near ly  a l l  of. the  skarn  contains  dis-  
seminated  scheeli te,  commonly low in   g rade .  

The mineralogy of the  skarn  has  not  been  extensively  studied 
but  the  rock i s  the  product of an   in tense   a l te ra t ion  of  limestone 
characterized  by  massive  green  diopside  and brown garnet .  It i s  a 
banded rock,   the   individual  bands of  which are mottled and s t reaky  
and contain a few small patches  of  residual  limestone. The minerals 

vesuviani te ,  c a l c i t e ,  fe ldspar ,   augi te ,  amphibole  and others ,   the  
include  the following in   var iable   proport ions:   d iopside,   garnet ,  
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sulphides   pyrrhot i te ,   pyr i te ,   molybdeni te ,   chalcopyri te  and, i n  
addi t ion ,   schee l i te  and powell i te .  

Emerald  ore-zone  and  formed l o c a l l y  i n  relatively  pure  l imestone  by 
A somewhat d i f fe ren t   type  of a l t e r a t i o n ,   c h a r a c t e r i s t i c  of t h e  

replacement,   consists o f  c lo se ly   ' a s soc ia t ed   s i l i ca t e  and  sulphide 
minerals.  It d i f f e r s  from the common, garne t i fe rous   skarn   in   tha t  

b i o t i t e  and o ther   minera ls   in  minor  amounts; pyr rhot i te  and p y r i t e  
the   s i l i ca tes   inc lude   augi te ,   p robably   ac t ino l i te ,  some epidote and 

are  developed  in abundance, together  with  small  amounts of  chalco- 
py r i t e  and r a r e  specks  of  molybdenite. A l i t t l e  wolframite  has 

mineral  assemblage. It is  perhaps  confusing t o  r e f e r   t o   t h i s   r o c k ,  
been detected.  Some s i l i c i f i ed   l imes tone  i s  associated  with t h i s  

which cons t i t u t e s   t he   t ungs t en   o re   i n   t he  Emerald  zone, as skarn, 
bu t   t he re  i s  no other name which i s  a t   p re sen t   accep tab le .  The 
chief   dif ference  between ' this  Emerald skarn and the  above-noted 
skarn bands l i e s   i n   t h e   f a c t   t h a t   t h e  former  contains no e a s i l y  
recognizable  garnet and no diopside,   both of  which a r e   c h a r a c t e r i s t i c  
of  the  skarn  bands, and i n  the  f a c t  t h a t  sulphides  are  abundant. 
The in t imate   assoc ia t ion  of sulphides and  pyroxene ' (and l o c a l l y  
b i o t i t e )  i s  a l s o  found i n  p a r t s  of  the Dodger ore-zone  where the  
tyio types of skarn  intergrade.. 

Scheel i te   Mineral izat ion 

of sulphides i n  such  rock, i n   t h e  Emerald type  of  skarn, i n  

hydrothermally  a l tered  grani te .  It is  of widespread  occurrence 
s i l i c i f i e d   l i m e s t o n e ,   i n   q u a r t z   v e i n s  and replacements, and i n  

even  though concentrations  in  excess of 0.25 per  cent  tungstic 
ox ide   a r e   r e l a t ive ly   r a r e .  All of the   schee l i te   occurs   as   f ine ,  
disseminated  grains.  

Scheeli te  occurs i n  garnet-diopside  skarn,  in  concentrations 

There a re   t h ree  main occurrences: (1) the  skarn  bands, 
(2) the Dodger ore-zone, (3) the  Emerald ore-zone.  These a re  
separate  and a r e   f o r  the  most p a r t   g e o l o g i c a l l y   d i s t i n c t .  They 
will be d e a l t  w i t h  separa te ly  and l a t e r   c e r t a i n  common fac to r s  
w i l l  be discussed. 

Skarn Bands 

, ,  

The Skarn Rands a re  of l e a s t  immediate importance,  having  been 
only  par t ly   explored.  The content  of  tungstic  oxide i s  low and the  
on ly   poss ib i l i t y  of  mining more than   loca l   sec t ions  depends upon a 
large  tonnage  opeGation. There i s ' a  molybdenum content   that  is even '  

more of  the 'upper bands that   the   metal  seems possibly of economic 
lower than  the  'tungsten,  and i t  i s  only i n  ce r t a in   s ec t ions  of one o r  

value. 

The schee l i te   occurs   as   sca t te red   g ra ins  o r  i n   t r a i n s  of gra ins  
that   fol low  individual   beds.   Certain beds o r  groups of beds  appear 
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t o  have  been more favourable  than  others  in  any  given  section  but 

be no textural o r  mine ra log ica l   f ea tu re   t o   exp la in   t h i s   f ac t .  Much 
there  is no apparent  reason why t h i s  i s  so ;  a t  least there  seems t o  

some is c l e q r l y   r e l a t e d   t o  narrow quar tz - f i l l ed   f rac tures .  These 
of t he   s chee l i t e  seems t o  be  merely a const i tuent  of  t:he rock  but 

s t r i n g e r s  of quar tz   t raverse   the   beds   a t ' r igh t   angles  and l o c a l l y  
branch  out  and  penetrate between the  bedding planes;   some^ contain 
schee l i te   bu t  most of them are   barren.  The rock  adjacent  to some 
s t r inge r s   i s ' en r i ched   w i th   s chee l i t e  and c e r t a i n  beds may be  en- 
r iched   for   d i s tances  as g r e a t  as 20 f e e t  from a s t r i n g e r  which  has 
apparently  acted as a feeder .  It is  in fe r r ed  that the:re are two 
generations of schee l i te ,   bu t   there  i s  no other  supporting 
evidence. 

Cer ta in   sec t ions  as much as s e v e r a l   f e e t  wide and a s  much as 
30 or  40 feet   long may assay a l a rge   f r ac t ion   o f  1 per  cent  tung- 
s t i c   o x i d e ,   b u t  much of the  skarn assays l e s s   t h a n  0.10 per  cent 
tungstic  oxide.  ,Visual  examination  of  the  grade  of  the  skarn band 
i s  d i f f i c u l t  owing t o   t h e  f a c t  t ha t   t he re  i s  commonly  some powelli te 
present ,   the   f luorescent   colour   of  small grains  of  which i s  not 
eas i ly   d i s t inguishable  from that of s c h e e l i t e .  

The skarn bands dip  eastward  towards  the  northern  granite 
stock  and must terminate   against   grani te  a t  some dis tance down the  
d ip .  It i s  possible   that   r icher   concentrat ions of schee l i te  may 
occur  farther down t h e   d i p  and c lose r   t o   t he   con tac t .  Some pre- 

been done on the  lower band and fur ther   inves t iga t ion  i s  contemplated. 
l iminary surface  sampling  and  near-surface  diamond-drilling  has 

Dodger  Ore-Zone 

fork  between the  south end of  the  northern  granite  stock and a n  
easterly pro jec t ion  from it. The grani te   bas in  s o  formed is  shallow 
and  interbedded  argi l l i tes  and  limestones  dip  eastward  within it. 
One band of  l imestone,  locally  containing  lead and zinc  mineraliza- 
t i on ,  was d r i f t e d  on i n   t h e  upper Dodger a d i t  and  bas  been  exposed a t  
i n t e r v a l s  by open-cuts.  This band i s  unaltered,  but  the  section be- 
neath i t  contains much skarn.  

The Dodger ore-zone i s  only  par t ly   explored.  It :Lies i n   t h e  

t ac t  on a showing  of sulphides.  From a poin t   near   the   por ta l   for  a 
An o l d   a d i t  was driven EO f ee t   sou the r ly  from the   g ran i te  con- 

dis tance of 36 f e e t   t h s r e  i s  much skarn  of  both  garnet:iferous and 

pears   to   be a bedded deposit  dipping a t  50 degrees,  and i f  so is 
Emerald t m e  containing much sulphide,   chief ly   pyrrhot i te .   This  ap- 

about 17 f e e t  wide; a composite  sample across  the  full   width  assayed: 
tungs t ic  oxi'de; 1 . 7  pe r   cen t .   S t r ipp ing   f a r the r   t o   t h f?   sou th  showed 
skarn  with  var ied amounts of schee l i te   bu t   for   the  most p a r t   r a t h e r  
low i n   g rade .  Diamond-drilling  from two s t a t i o n s  100 f e e t   a p a r t  
showed i n   s e c t i o n  a very complex s t ruc ture   wi th  some drag-folding 
the   de t a i l s   o f  which could  not  be worked out .  Economic mineraliza- 
t i o n  was indica ted   bu t   the   l a teness  of the  season  forbade  further work. 
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Lure is  not  completely  understood. The a l t e r a t i o n  i s  to   ska rn   o f . t he  
Certain  general  conclusions may be  drawn,  even  though the   s t ruc-  

garnebdiopside  type  but  there i s  much associated  sulphide  intergrown 
w i t h  s i l i c a t e s   a f t e r   t h e  Emerald type o f  skarn.   Mineralization ap- 
parent ly   fol lows  the.   bedding  in   an  intr icate   s t ructure ,   point ing t o  

beds i n   t h e   s e c t i o n . .  The amount of s chee l i t e  i s  var iab le  and.may or  
the conclusion  that   there has  been a se l ec t ive  replacement of c e r t a i n  

may not  occur  with  the  heaviest   concentrations of sulphides;  it may 2 

occur i n  skarn  alone  but  not  as a r u l e  when garnet i s  most prominent. 
The be t te r   g rade  o f  s chee l i t e  does no t   pe r s i s t   t o   t he   g ran i t e  con- 
t a c t   b u t  i s  separated from it by  from 5 t o  30 f e e t  of r e l a t i v e l y  
barren  rock. 

conditions may be,expected  for  a s t r ike   l eng th  of 1,000 fee t   un less  
This zone i s  deepening t o  the  south  and  approximately  the same 

the  granite  trough  should  disappear  with a sharply  stespening con- 

bearing  vein-zones,   the  str ike of which leads them towards the  Dodger 
t a c t .   J u s t   e a s t  of the end of   the   g ran i te   there   a re   th ree~sulphide-  

zone beneath  intervening  overburden;  these  zones  contain  very l i t t l e  
schee l i te ,   bu t   they   a re  composed of massive  sulphides  rather  than of 

with an extension of the 'Dodger zone. 
' skarn.  There is  a p o s s i b i l i t y  that they  are  connected in some  way 

Emerald  Ore-zone 

The Emerald ore-zone i s  t h e  l a r g e s t  and the  highest  i n  grade a t  
the  present   s tage of development. It i s  on the  south  s ide  of   the  
cent ra l   g ran i te   s tock   a t   about  the l e v e l  of the  Jersey  road  (see 
Fiq. 9 ) .  

adi t   and. the  fol lowing  descr ipt ion  of   the  ore   bodies  i s  based on sur- 
face  work and-diamond-drilling. 

The only  underground work a t  the time  of  examination was an  old 

a northern and  a sou the rn , , on   e i the r   s ide  of  a pos tu l a t ed   f au l t   t ha t  
has  dropped the  southern  section  about 50 f e e t   r e l a t i v e l y  t o  the  
northern.  The two s e c t i o n s   a r e   d i s t i n c t  and will be mined separa te ly .  

T'he.Emerald  ore-zone i s  na tu ra l ly   d iv i sab le   i n to  two sec t ions ,  

The northern  sect ion i.s the  smaller  but is on the  average  higher 

and bottoms a t  shallow  depth.  .The  ore i s  i n   s t r o n g l y   a l t e r e d   g r a n i t e  
i n , g r a d e .  It i s  450 f e e t  long, up t o  50 f e e t  i n  horizontal  width, 

i n   c o n t a c t   w i t h   a r g i l l i t e s .  The ore-body  has  been  outlined  by  several 
trenches  put  through deep  overburdenj  and is  not  completely  exposed. 
It narrows  abruptly  near  the  north end t o  an  extremely s h a l l o w  I1takl1' 
and tapers  t o  the  south t o  a zone  a few fee t   wide .  The surface  area 
i s  est imated  to  be 9,000 square  feet   andthe  depth,   as  proved i n  two 
diamond-drilled  sections, i s  about 1.5 feet  beneath  the  overburden of 
boulder  clay. 

Mineralization i s  i n   s t r o n g l y   a l t e r e d   g r a n i t e  and quar tz .  The 
q u a r t z  i s  h ighly   i r regular  and occurs  as  repla.cement  bodies  rather 
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than  veins .  The amount of   sulphides ,   including  pyri te ,   pyrrhot i te ,  
chalcopyrite and  molybdenite i s  general ly  low, bu t   there  are two 

with  the Emerald type,   of  skarn  characterist ic of the  sout.hern  sec- 
r i b s  of  heavy sulphide  associated  with pyroxene  which a re   i den t i ca l  

t i o n .  Much of the  ore  .is i n  almoat  completely  si l icified.   granite,  
mater ia l   tha t  is, la rge ly   quar tz   bu t  showing ves t iges  of g r a n i t i c  

p a r t i c u l a r l y   n o t i c e a b l e   i n  a 2 1/2 - f o o t   s e c t i o n   i n  one t r ench   t ha t  ' 

t ex ture .  There i s  loca l ly  a secondary  development of mica, which i s  

.assayed  21.per  cent  tungstic  oxide. The schee l i t e  i s  all. f ine-  
grained and i s  disseminated  through  the  three  types of hcst   rock: 

margin  where there  i s  less s i l i c i f i c a t i o n  of t h e   a l t e r e d   g r a n i t e .  
the  ,grains  appear t o  be larger and more sca t t e red  on the eastern 

and a l t e r e d   g r a n i t e  i s  porous  and'oxidation  has  penetrated it t o   t h e  
bottom  of the  mineral izat ion.  The  more massive  concentrations  of 

detached  blocks  disintegrate  rapidly  with.   the productAon of a white 
sulphides,  however, are not  oxidized  except a t  the surfac:e where 

massive pyrrhotite  does  not  oxidize  rapidly  but  rather  the  intergrowth 
coating  of  ferrous  .sulphate.  It i s  a mat te r   o f   in te res t   to   no te   tha t  

of pyr rhot i te ,  pyroxene  and b i o t i t e .  

Oxidation is i n t e n s e   i n   p a r t s  of t h e  ore-body. The s i l i c i f i e d  

ore-boZy was obtained,  but  there  appea.rs  to be a sharply  def ined boun- 
dary between o r e  and  unmineralized  rock  underneath. A wholesale 
a l t e r a t i o n  of the  grani te   beneath  the ore-body  has'been-.groved t o  
extend t o  a depth  of a t  least 120 f e e t .  This  al teration  has  pro- 
duced a soft ,   incoherent,   bleached  product  in which t h e   g r a n i t i c  
texture is  i n  large part   destroyed.  This i s  dominantly a s e r i c i t i c  
a l t e r a t i o n ,  accompanied by   s t r ingers ,   g ra ins  and i r r e g u l a r  ma'sses of 
quartz.   Locally a fine,  black  quartzose  brecc'ia  occurs benea.th the 

north  of  the ore-body. The black  mater ia l  i s  tourmaline,  and it i s  
ore   but   not  i n  it;  it i s  seen also i.n i r r egu la r   ve ins   i n   t he   g ran i t e  

no t  known w h a t  re la t ion  this   quartz- tourmaline  breccia   bears   to   the 
ore,  i f  any. 

Diamond-drill  cores were fragmentary  and no goo4  sec:tion  of  the 

l a r g e r  ore-body that  occurred a t  the  base of  the  limestone. 
It i s  be l ieved   tha t   th i s   sec t ion   represents   the  roots of a once 

The southern  section of the Emerald ore-zone i s  now being de- 
veloped f o r  mining  on a 300 tons  per  day  basis.  It i s  l:,725 f ee t  
long'between  the  northern bound.ing f a u l t  and the  southermost diamond- 

, d r i l l . s t a t i o n .  The maximum width  of  the zone i s  about -180   fee t  
horizontally  within  which  the  ore  occurs i n  seve ra l   l a t e ra l ly   we l l -  
defined  bodies as wel l  as in   i r r egu la r   shoo t s   aga ins t   t he   g ran i t e .  

Limestone, stratigraphical. ly  the  lowest on the  property,  dips 
eastward  towards  the  steep  granite  contact and l ies  conformably 
above a r g i l l i t e .  There i s  thus a t r iangular  wedge of  limestone,  the 

Mineralizing  solutions have risen  through  the  granite  and have pro- 
apex  of  which i s  a t  the   l i ne  of contact of a r g i l l i t e  w i t h  g ran i t e .  

duced  ore-bodies i n  and  near  the  base  of  the  limestone 'wedge. 
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lows the  general  course of the  Jersey  road. Dips in   the   nor thern  
par t   a re   about  50 degrees  eastward  and i n  the  southern  par t   are   about  

drill cores   that   probably  s ignif ies   drag  folding.  The grani te -  
70 degrees  eastwards. There i s  some local  contortion  recorded i n  the  

l imestone  contact  'at   the  surface i s  qu i t e   r egu la r ,   excep t   a t  one 
p lace   eas t  of t h e  o ld   ad i t  where there   a re  two small  outward  bulges 
in  the  granite, ,   around which the  limestone  beds{*are  flexed and 
broken.  The'granite  contact  has a s teep  westward d ip .  

The argillite-limes-tone'contact i s  r e l a t i v e l y   s t r a i g h t  and fo l -  

The out l ine  of the  grani te  i s  complicated i n  cross-section i n  
the  north-central   part   of  the zone  by an  eastward  dipping,  flange- 
l ike   o f fshoot  o r  dyke. This  f lange dyke i s  from 10 t o  30 f e e t  wide 
a n d ' i s   i r r e g u l a r .  It l i e s   nea r   t he  argillite-Iimestone'contact, and 
the  grani te   t rough formed between it and the  stock  coincides  in 
general   with  the  base  of  the Limestone wedge  and a l so   wi th  that of 

a d i t ,   c o n s i s t s  of a broad  cross-flange  of  granite  which does not 
the  ore .  A further  conp1ication;in  the  neighbourhooa  of the  old 

completely  reach  the  surface  but which e f f e c t i v e l y   d i v i d e s   t h e  lime- 
stone wedge i n t o  two p a r t s .  

'from the   jersey road across Lime Creek t o  the  west. Other small 
outcrops of g r a n i t e   i n ' t h e   b a s i n  of Lime Creek may r ep resen t   e i t he r  
dykes or  small   bosses.  

A second;cross-cutting dyke about 20 feetwide  has  been  traced, 

The wedge of  limestone i s  about 75 f e e t  deep a t t h e n o r t h e r n  end 
and rakes  to   the  south  a t   an  angle  of about 7 degrees. A t  the  southern 
explored end  of the  sect ion  the  grani te  swings e a s t e r l y  and 'as a re- 

established  by  diamond-dril l ing,  however, disclosed a buried  shoulder 
su l t   t he   bas in  was sxpected t o  deepen r ap id ly :  A cross-section 

l i n e   a s  though  the  limestone-granite  contact a t  the  surface were 
of g r a n i t e   t h a t  meets the   l imes tone-arg i l l i t e   contac t  on the same 

s t r a i g h t .  The limestone wedge i s  200 f e e t  deep a t  this   southern-  
most cross-section. 

i s  tha t   par t icu lar   type  of  skarn  a l ready  referred  to ,  namely an in- 
timate  mixture of pyroxene  and  sulphides. Much of  the  remainder con- 

amount of g reen i sh   s i l i ca t e   mine ra l s .  Some ore  'occurs i n   g r a n i t e  
sists of s i l i c i f ied   l imes tone   conta in ing   sparse   su lphides  and  a  minor 

and in   quartz   bodies   within o r  adjacent  t o  the  grani te ,   but  t h i s  i s  
of minor importance s o  far as known; the re  i s  a d i s t i n c t ' , p o s s i b i l i t y ,  
however, t h a t  more ore   o f   g ran i t ic   type  w i l l  be  found than  has So far 
been' indicated by diamond-drilling. 

Most of the  ore i n  the  southern  section  of  the Emerald  ore-zone 

regular  pods and  masses. The ore-bodies  are for the  most part   para]-le1 
with  the  average  a t t i tude of the  bedding  and'are  apparently  controlled 
i n   g e n e r a l  by the  bedding  planes,   al though  there  has  been  local  trans- 
gression of them. The ore-bodies  are known a t  the  time  of  writing 
only from diamond-drilling a t  north-south  intervals  of 100 feet   or .more 

Three or  more tabular  ore-bodies  are .known, a s  w e l l  as some ir- 
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apparently  represent  unreplaced  beds.  In most cross-sec.tions  the 
ore  obviously  plays  out up t h e   d i p ;   i n  some it merely wedges out and 
i n   o t h e r s  it passes   into a ser ies   o f   shee ts  of skarn  containing  less 
s chee l i t e  and separated  by  increasing  widths of intervening  limestone. 
The same thing happens t o  a l e s se r   ex t en t   i n   dep th ,   w i th   t he   o re  
playing  out down the   d ip   in to   una l te red  o r  s i l . i c i f i e d  limestone, 
masses  of s i l i c a  or, less commonly, i n t o  unmineralized  skarn.  In 
cer ta in   sec t ions ,  on the  other  hand, mineralization  occurs  across 
greater  widths a t  o r  c lose   to   the   g ran i te   contac t  and l o c a l l y  
follows  the  contact and penet ra tes   the   g ran i te   for   shor t   d i s tances .  
I n  one cross-sect ion  the  f lange dyke i s  completely  replaced  by  skarn, 
s o  much so t h a t  no evidence  of t he  dyke was seen i n  one dr i l l -hole  
tha t   c rossed  it. 

The ore-bodies  include  sheets  of  'mineralized  limestone that 

d r i f t  so it i s  not known  how  much mineralization  reaches  the  sur- 
face.   Strong  local   mineral izat ion  isexposed  by  t renching a t  the 
bulge in   t he   g ran i t e   con tac t ;  some of  which i s  bedded  an3 some fo l -  
lows the  contact  without  regard  to  bedding. Much of the  ore  does 
not   reach  the  surface,  however, pa r t i cu la r ly   i n   t he   deepe r   pa r t  of 
the  basin,  and some in   the  northern or shallower end i s  xeaker a t  
the  surface  than it i s  a t  depth. Both skarn and schee l i te  are con- 
f i n e d   t o  a shor t   ver t ica l   range  and the  worth  of  the mine i s  due 
to   the  fact   that   a l though  the  ore   bodies   are   shal low  there   are  good 
average  widths  for  the known length  of 1,725 f e e t .  

The ground i s  f o r   t h e  most part  deeply  covered  with  glacial 

The ev idence   po in ts   to   the   fac t   tha t   schee l i te   minera l iza t ion  
i s  s t reaky ,   bu t  it i s  not known  how continuous  individual  streaks 
may be.   In   the  core   intersect ions many widths  assaying 5 per  cent 
or more tungst ic   oxide  are  bounded sharply  with  similar-appearing 
material that   assays a f r a c t i o n  of 1 per   cent .  

pect ing  in   general ,   that   scheel i te   tends  to   occur   within  the  western 
ra ther   than   the   eas te rn   s ide  of the  limestone  basin.  In  other  words, 
the   schee l i te   t ends   to   fo l low  the   l imes tone-arg i l l i t e   contac t   ra ther  

i n   t h e  southernmost  cross-section. 
than  the  limestone-granite  contact.  This i s  par t icular ly   apparent  

It i s  an in t e re s t ing   f ac t ,  and  one possibly  of   value  to  pros-.  

Disseminated  scheelite  occurs  in  sheet-l.ike  zones from a f e w  

across  a horizontal  width  of 30 feet  including  beds  of  limestone 
inches  to 1 2  f e e t   i n   w i d t h .   I n  one sect ion  ore  w i l l  be .mined 

bands are   widely enough separated  that   the  intervening  l imestone 
too  narrow t o  be l e f t  as p i l . l a rs ,  whereas in   o ther   sec t ions   the   o re  

.may be l e f t .  Local  coalescence  of  ore-bodies  across  intervening 
limestone,  the  occurrence of l o c a l  pods  and sheets  a t  and  near  the 
gran i te ,  and var ia t ions   in   in tens i ty   o f   minera l iza t ion  a l l  con- 
t r i b u t e   t o   d i f f i c u l t i e s   i n  mining  and prec lude , the  making of  pre- 
cise  statements  regarding  widths  and  lengths of ore-bodies a t  the 
present  t ime. 
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Until  mining i s  well  advanced it is  impossible   to  do  more than 
h i n t  a t  the   p robable   in te r re la t ion  of different   types  of   ore  and t o  

pos i t ion  of ore .  The following  statements  deal -#dith observed  facts  
ou t l i ne  some of   the   poss ib le   fac tors   tha t  have jnfluenced  the de- 

the  relative  importance  of  which i s  not  known. 

The grani te   abreas t  of and  beneath  the wedge of limestone i s  
s t r o n g l y   a l t e r e d   t o  a bleached  and somewhat incoherent mass con- 
t a i n i n g   s e r i c i t e  and much quar tz .  It i s  plain  that   the   mineral iz ing 
so lu t ions  rose from depth  within  the  grani te  and produced this 
a l t e r a t ion ,   bu t  no mineral was depos i t ed   i n  it. Diamond-drill cores 
d isc lose  a very  small amount of  sulphides  including  rare  grains 
of  molybdenite. 

contact  and  this q u a r t z ,  e i ther   as   replacement  masses or as  ramifying 
s t r inge r s ,   l oca l ly   con ta ins   s chee l i t e   bu t   no t  many sulphides,  
Mineralization  of  this  type,   in  places  consti tuting  ore ' ,  i s  seen 
p a r t i c u l a r l y   i n  t h a t  complex a r e a   i n  and  near   the  old 'adi t ,  where the 

t i on  of q u a r t z  i n   g r a n i t e  may merge upwards into  skarn  but  there i s  
flange-dyke i s  t o  a high degree  replaced  by quartz.   This concentra- 

a tendency for it t o   p a s s   r a t h e r   i n t o   r e l a t i v e l y   m a s s i v e   s i l i c a ,  which 
presumably has replaced limestone, and which i n  t u r n  passes   into 
s i l i c i f i e d  and mineralized  limestone and  thence in to   skarn .  The 
sulphides ,   par t icular ly   pyrrhot i te ,   are   largely  confined t o  the  skarn 
but   schee l i te   wi th  or  without  sulphides,  may occur a l s o   i n   s i l i c i f i e d  
limestone or  i n  quartz-invaded  granite. Massive s i l i c a  i s  not  as a 
rule   mineral ized.and may form the  bottom of an  ore-body. 

There tends  to be more qua r t z   w i th in   t he   g ran i t e   c lo se   t o   t he  

The foregoing  sequence i s  an  ideal ized one and i s  not  every- 
where  developed. I t  ind ica t e s   t ha t   up r i s ing   so lu t ions   s e r i c i t i zed  
and  deposited some s i l i ca   w i th in   t he   g ran i t e ,   depos i t ed  more s i l i c a  
a t  the  limestone  contact and f i n a l l y  produced  the  sulphide-bearing 
skarn s t i l l  f a r t h e r  away  from t h e  source,   within  the wedge of  lime- 
stone.  'Almost a l l .  of the  skarn  contains  scheeli te,  as does much of 
t h e   p a r t l y   s i l i c i f i e d   l i m e s t o n e ,   p a r t i c u l a r l y  when it contains an 
appreciable amount of  sulphides;   the  quartz-invaded.granite  only 

. loca l ly   conta ins   schee l i te .  

The process of a l t e r a t i o n  and mineralization  appears t o  have 
been a continuous'one,  whether o r  no t  it was pro t rac ted .  There is 

l a t e r   i n f l u x  of  quartz.  The evidence  for t h i s  i s  found within  the 
a h in t ,  however, t h a t  some schee l i t e  may have been  introduced  with a 

o l d   a d i t  where  a r i b  of  mineralized quartz appears   to .be  different  
i n   c h a r a c t e r  from t h a t  which h a s   s i l i c i f i e d   t h e   g r a n i t e ,  and may 
be younger. T h i s . i s  ent i re1.y  logical ,   in  view of the  cited  evidence 
of   secondary  introduct ioq  of   scheel i te   in   the  skarn bands elsewhere 
on the  property. The importance  of t h i s  secondary  introduction 
i n   t h e  Emerald  ore-zone, i f  it i s  indeed a f a c t ,  i s  not known. 

a l t e r a t i o n  and  mineralization. Bedding was the most important.  
There appear   to  have been  several   factors   that   1ocal . ized  the 



tendency  for it t o  be so bounded. Some s l i g h t   d i f f e r e n c e   i n   o r i g i n a l  
composition or  texture seems t o  have made c e r t a i n  beds more amenable 
t o  replacement,  and th i s   appea r s   t o  have  been so  whether or no t   the  
original  l imestone w a s  folded. Drag-folds i n  some instance  served t o  

a locus of l eas t  pressure r e s i s t ance  t o  t h e  invading  solutions.  The 
local ize  the   a l te ra tkon ,  and it may be t h a t  these  might have formed 

bedding is  not  everywhere  followed,  however,  and it i s  Clear   that  
f r a c t u r e s   i n  some places  helped  to  introduce and to   guide  the solu- 
t i ons .  The ver t ica l   range  of the Emerald ore-bodies i s  8 8 0  s h o r t   t h a t  
it i s  assumed t h a t  replacement  and  mineralization were  governed  by a 

probably  important. 
f ine  balance of conditions among which  temperature  and  pressure were 

Nota l lof theore isboundedbybeddingplanes ,  but  the::e i s  a strong 

General R e m  

The foregoing  discussion  has  been somewhat generalized.  Actually 
the  various  types of a l t e r a t i o n  and  of mineralization  integrade 
loca l ly ,   bu t  it i s  a gene ra l   f ac t   t ha t   t hey   a r e   s epa ra t e  and d i s t i n c t .  
The p i c tu re  i s  not  of  course  complete,  and much exploraKon  remains 
t o  be  done. 

old camp (see  Fig. 8 ), and a l s o  diamond-dril.led t o   t e s t  1,he values 
near   the   l ine  of exposure. Some long  holes are contemplated to   i n -  
ves t iga te   va lues   fa r ther  down the   d ip  and c loser  t o  the   g ran i te   bas in  
which is presumed to   under l ie   the   reg ion  between the   cen iza l  and 
northern  stocks.  It is quite  conceivable  that  i n  t h i s   l o c a t i o n  
mineral izat ion may be  found i n   o t h e r  beds  than  those  seen  to  be 
mineralized a t  the  surface.  

The lower  Skarn Band was bulk-sampled  where  exposed east of the 

The Dodger ore-zone i s  t o  be  developed as soon as snow i s  o f f  

but there  i s  every ind ica t ion  of an  important ore-body in t h i s  sec- 
the ground. Them is no ore yet  blocked  out, s t r i c t l y  speaking, 

t i o n .  Development from the   p resent  showings  and extending f a r t h e r  
to   the   south  may e s t a b l i s h  a connection between the Dodger mineraliza- 
t i o n  and t h a t  of the upper skarn  bands. 

completely  developed. The southern end is  llopenll  and the .last 
es tabl ished  cross-sect ion i s  better  than  the  average.  Further ex- 
p lora t ion   to   the   south  i s  contemplated. 

The Emerald ore-zone i s  out l ined and i s  in   process  of  being 

obtained some high gold assays, 'bu t   th i s   has  not  been  substantiated. 
There are 'no gold  values. I t  i s  al leged that early prospectors 

There i s  no recoverable molybdenum in   the   Ehera ld  ore-zone  and 
apparently none i n   t h e  Dodger, bu t   there  may be a recovery of t h i s  
metal  from  the  skarn  bands i f  these o r  sect ions of them,  can  be 
brought  into  production. 

No worthwhile s chee l i t e  has  been  found  about  the  southern 
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grani te   s tock on the  Jersey  claim. There are ,  however, ind ica t ions  
of s chee l i t e  and  prospect ing  in   that .genera1  area i s  t o  be recom- 
mended, p a r t i c u l a r l y  as knowledge  of the  factors  governing  mineraliza- 
t i o n  expands. In  the  language of the  prospector this i s  schee l i t e  

be  systematical.ly  undertaken,  rather than  the more ordinary  pro- 
country, and finding and out l in ing  of favourable  structures  should 

cedure of searching  merely.for  mineralized  outcrops.  As in   explor -  
ing any  deposit   of  this  general   type  the employment of de t a i l ed  
geological mapping i s  important. 

- Progress of Mining 

no underground  workings other   than  the Dodger .adi t   and  the  old  adi t  
on the  Jersey  road. Some trenching and s t r ipp ing  had been'done on 
the Emerald ore-zone  and a  minor amount on the Dodger ore-zone,  but 
no complete,  systematic  trenching had been'attempted. Some bulk 
sampling had been done on exposures of t he  lower  Skarn Band, and 
several   thousand  feet  of diamond-drilling had 'been done  on the 
3merald and Dodger zones, ch ie f iy  on th& Emerald. .' 

A t  the  time of examination and up t o  November 1st there  were 

t i o n  of  4,025 f e e t  and  a t h i r d  i s  p r o j e c t e d   a t  an  elevation of 3,950 
fee t   to   t ap   the   southern   sec t ion  of the'Emerald  ore-zone. A tramline 
i s  being  constructed  f rom  the  lower  adi t   to   the.mil ls i te  which i s  
about 1 1/2 miles   d i s tan t  t o  the  west ,   in ,   the   val ley  bot tom of the 
Salmo River.   Plans  are  being drawn for.  t he  mill and excavat ion.for  
foundations  has  been  started. 

During January  1943, two a d i t s  were  being  driven a t   an   e leva-  

An adequate  supply of water  for camp and'mine  use was obtained, 
par t ly , f rom a stream  half a mi l e   t o   t he ' no r th  and p a r t l y  from  the  old 
lead-zinc  workings. A new camp'was b u i l t  t o   r ep lace   t he   co l l ec t ion  

has  been  completed,  and there   a re   about  200 men on the   payro l l .  The 
of small and old  bui ldings  a l ready on the  property.  The  new  camp 

existing  road  from  the mouth of Sheep  Creek was widened  and i n   p a r t  
re located and n o ' d i f f i c u l t y  i s  expected in win te r   t r ave l .  

The mill is  be ing   bu i l t  on contract  by  Consolidated Mining and 
Smelting Co. of  Canada, Limited, w i t h  a view to  ear ly   complet ion.  
Work a t   t h e  mine i s  being  pressed  vigorously by the  manager, 
E .  E. Mason. 

MOLLY Company of  Canada, Limited, i s  on Lost Creek, 4 miles from 
This  property, owned by Consolidated Mining and  Smelting 

Salmo River. It was s taked   or ig ina l ly   as ' a   molybdeni te  
property from which a small  shipment was made during  the war  of 

mineral izat ion on the ?Jolly 4, qu i t e   apa r t  from the  molybdenite 
1914-18. In  June,  1942,  Joe  Gallo  of Nelson discovered  scheeli te 

workings, and a considerable amount of  surface work  was done on it 
by  the Company during  the  balance of the  season. 

A branch  road  leaves  the highway 8 miles  south  of Salmo and 
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fol iows  easter ly  up Lost Creek to   an  old  logging camp immediately 

which faces   north a t  an  elevation  of 4,200 f e e t ,  o r  1,200 f e e t   i n  
east   of   the   property.  The showings a re  on a steep  mountainside 

an  old mine  camp on the  creek. 
elevation  above  the  creek:  they  are  reached  by a s t eep  trail from 

The r o c k s   a r e   a r g i l l i t e s  and limestones  of  the Pend. d 'Orei l le  
se r ies ,   in t ruded  by a la rge  mass of  Nelson  granite.  MiEeralization 
i s  in   skarn   wi th in   l igh t   g rey   l imes tone   ad jacent   to   the   g ran i te  and 
i n  a s l i g h t  embayment in   t he   con tac t .  ' Sharply  defined weas i n  the 
l imestone  are  al tered t o  skarn"  which  contains  abundant  garnet. 
Sulphide  minerals  include  pyrrhotite,  pyrite,  chalcopyri.te, 
molybdenite  and  rarely  sphalerite. 

none i s  found in   l imes tone .  It is associated  general ly   but   not  ex- 
elusively  with  sulphide  minerals.  Sulphides  are most abundant i n  
the main  showing a t  the   g ran i te   contac t ,   but the  scheeli.te  content 
i s  lower a t  the  contact  than it i s  a t  a distance of  30 f ee t  o r  more 
from it. A t  several   points  a better  than  average  grade  of  scheeli te 
was observed  associated  with  relatively.massive  garnet.  

Scheelite  occurs as small, disseminated  grains  in  skarn  and 

a s t r i k e  length of 200 f e e t  and a width of 20 t o  40 feet, along a 
The main or eastermost showing has been completely s t r ipped   fo r  

northwesterly  trending  contact.  Limestone  beds  dip  flatly  south, a t  
an  average  angle of about 15 degrees,  and  are  displaced  by one or 
two minor fau l t s .  Small  areas of  granite  are  discernib1.e on the 
stripped  area,   suggesting that the  upper  surface  of  the  granite i s  

ment bodies, one of which is 3 1/2 t o  a l o c a l  m a x i m u m  ol' 10 f e e t  
here highly i r regular .   Skarn  is developed as two bedded replace- 

thick,  i s  80 feet   long,  and i s  seen  to  extend down the   d ip   for  
about 20 f e e t .  This  skarn band extends from the main grani te  on 
the east  to ,  apparently, a small grani te  mass on the  west,   al though 

band i s  about 10 f e e t   s t r a t i g r a p h i c a l l y  above the first and outcrops 
the   a l t e r a t ion  may cease s h o r t  o f  t h i s  gran i te .  The second skarn 

15 f e e t  t o  the  south;  the two bands  barely  overlap  in   plan.  The 
second body of  skarn is 50 fee t   long ,  6 t o  8 f ee t   t h i ck ,  and extends 
about 15 f e e t  down the  dip;   far ther  down the   d ip  i t  is ,  a t  l e a s t  
locally,   succeeded  by  l imestone.  Fifteen  feet   farther  west,   past  a 
small ap l i te   d ike ,   the   s t r ipp ing  i s  in   a rg i l laceous   rocks .  

grade  of  possibly 2.0 per  cent  tungstic  oxide was only  l.ocally  seen. 
The gra.de  of mineralization was estimated  only. A m a x i m u m  

A tungstic  oxide content  of 0.5 per  cent o r  somewhat l e s s  seems t o  
,, be a fair  estimate  over  the  widths  and  lengths  indicated. 

Northwest oT th i s   shaving ,   a long   the . t ra i1 ,  a t  dis1,ances of  80 
and 200 fee t ,   a re  two local   occurrences of skarn i n  limestone. These 
a re   l en t i cu la r  and are close  to   the  grani te   contact .  

it For de f in i t i on  of  Skarn see p. 11. 
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An addi t iona l  130 f e e t  s t i l l  far ther   to   the  north-west .an  old 

rence.  The open-cut a t   t h e  time .of  examination was not  cleaned 
open-cut discloses  skarn  of a s l i g h t l y   d i f f e r e n t  manner of occur- 

.out,  but  the  southern  face showed a mass o f  skarn 10 f e e t  or more 
high,and 6 t o  1 0 . f e e t  wide,   developed  diagonally  acrossthe bedding 

wall of the  open-cut. A few vaguely  defined  sl ips  could be seen, 
of the  l imestone; two small masses  of  skarn were seen on the  west 

and  these  might have served t o  introduce or t o   con t ro l   t he  forma- 

the   s t ruc ture .   Kinera l iza t ion   here  i s  somewhat stronger  than  the 
t i on  of the skarn, or e l s e  i t  formed along  the  axis of  a roll i n  

average  of  that i n   t h e  main showing. 

The property was examined.in  October,  1942. 

This group,  consisting  of  three Crown-granted  and severa l  
JUMBO located  claims; is owned by  Herb. Gretchfield and assoc ia tes  

of Salmo. It was under option  to  Keloma  Exploration 
Company Limited who d id  some exploratory work dur ing   the   l a t te r   ha l f  
of 1942. 

It i s  on the  north  s ide of Lost'Creek,  opposite and adjoining 
the M a  a t  an  e levat ion of 5,100 f ee t ,  1 mile  north of the  old 
logging camp, fromwhich i.t is  reached by t r a i l . .  It may a l s o  be con- 
veniently  reached by 1 1/2  miles of trail fpom the Emerald  mine. 
The showings a re  i n  a band.of Pend d 'Crei l le   l imestone a t  the  western 
contact of  a la rge  body of Nelson g ran i t e .  

The p r inc ipa l  working i s  an  adi t   dr iven 85 feet   nor th-wester ly  

ad i t   ' a l so  r e a c h e s   a r g i l l i t e  and  a second branch,  the 'face of  which 
i n  g ran i t e  t o  a c o n t a c t   w i t h   a r g i l l i t e .  A northern  branch of the 

i s  110 f e e t   n o r t h  of  the  portal,  encounters a quar tz   ve in-as  much as 
5 f e e t  wide,  which  follows a grani te-skarn  contact .  The skarn is 
exposed on the  west %Lde  of the  vein  for  a d i s tance 'of  20 f e e t  and 
is  o f  unknown width.  Disseminated  scheelite  occurs i n   t h e   s k a r n . f o r  
a ve r t i ca l   d i s t ance  of  nearly 20 fee t ,   as   seen   in  a shallow  winze 
a t   t h e  .face  of  the d r i f t ;   t h e   s k a r n   c o n t a i n s  much watery  quartz  and 

exposed, was est imated  to  be a l i t t l e  more than 0.5 per   cent   tungst ic  
some sulphides,,  principally  pyrite:; The grade of t h i s   ma te r i a l ,   a s  

oxide. 

from 100 fee t   south  o f  t h e   a d i t   t o  750 fee t   nor th .  A band of  lime- 
stone, as much.as.15  .feet   thick,   follows  the  contact and dips  away 
from it  beneath  argi l l i tes .   Skarn is, developed   loca l ly   in   th i s  
limestone  and  contains small amounts of schee l i te .   At . the   nor thern-  
most  end of the  open-cuts  float  containing  worthwhile  scheelite was 
.discovered  just   before snow f e l l .  Other  old  workings  extend  along 
th is   contac t ,   bu t  were not  seen  at  the  time  of  examination i n  l a t e  
October,  1942. 

Some open-cuts.have  been  put  in on t h e   c o n t a c t   a t   i n t e r v a l s ,  
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CLUBINE optioned by Consolidated Mining  and Smelting Company of 

ground south of the Emerald  and west of  the on the  north  s ide 
of the  creek. The ground is heavily  covered  with  overbwden. 

This  property,  staked  by L.  R .  Clubine i n  1942, was 

Canada, Limited. It i s  on L o s t  Creek  and  includes a l l  

150 f e e t  from the  road and a 120-foot  trench was put   in   across   the  
s t r i k e .  A second  trench, 50 f ee t   l ong ,  was put i n  about 500 f ee t  

exposed in   these.   t renches,   but   there  i s  doubt  whether  the two a r e  
up the  hi l ls ide  to   the  north.   Skarn,   . l imestone  and  argi : t l i tes  are 

on the same horizon. The s t r i k e  i s  north-westerly  but, at l e a s t   i n  
the  lower  trench,  there is. minor folding,  including two f l a t  rolls 
with a low southerly  plunge.  Scheelite is disseminated i.n the  skarn, 
some sections  of  which  contain  an  interesting amount of   schee l i te .  

This  prospect  has  promise  inasmuch.as  scheelite  occurs  nearly 

Scheeli te  mineralization was found i n  a small outcrop of skarn 

ha.lf a mile from the  outcrop of any known intrusive  body. The 
ground  should  be  carefully  studied  to  find a l l  outcrops and t o  
determine  the  strudture and the   fac tor  o r  f ac to r s  that influence 

diamond-drilling  began l a t e  i n  1942. 
the  deposit ion  of  scheeli te.  Further   s t r ipping  operat ions and some 

This  group of recorded  claims is  owned by J .  Sapples 
LITTLE KEEN of  Salmo and,  together  with  additional claims staked 

by  Joe  Gallo, was opt ioned  in  1942 by Bral.orne Mines 
Ltd. It is  on the  west  side o f  Behnet (Bear)  Creek, a t r i bu ta ry  
of Sheep  Creek 3 1/4  miles f rom. i t s  mouth. It i s  7 miles  south of 
Salmo by  road. The pr inc ipa l  showings a re  1,500 fee t   south  of and 
400 f ee t  i n   e l eva t ion  above the Sheep  Creek road. The group was 
or iginal ly   s taked as a molybdenite  prospect. 

The moderately  s teep  hi l ls ide i s  f o r  the most par t   heavi ly  
covered  by d r i f t .  A, few outcrops   o f   a rg i l l i t e  are seen,  dipping  in 
general  northward w i t h  the  slope of the  ground. A small area of 
outcrop shows g r a n i t e   c u t t i n g   a r g i l l i t e  and  limestone and. some sur- 
€ace work has  been done  on it. Mineralization is i n  a band.0.f 

and  scheel i te   occur   in  it within the same small a rea   bu t  are   not ,  
a l tered  l imestone  that  appears   to  be  about 20 fee- t   th ick;  molybdenite 

o therwise   c lose ly   re la ted .  The s t ruc ture   appears   to   be   an t ic l ina l  
i n   gene ra l ,  w i t h  a northward  plunge f la t ter  than  the  hi l ls ide,   but  
complex minor folding and some faulting  obscure  continuity;  a1.tera- 
t i o n  t o  skarn” i s  not  complete and  does  not r ig id ly   fo l low  the  bed- 
ding. 

Disseminations  of  scheelite and  molybdenite  occur i n  the  skarn, 
and  the l a t t e r  mineral i s  a l s o  found in the  granite.   Associated 

patches have  been  found  assaying up t o  5 per  cent MoS2 and shor t  
sul.phides are ch ief ly   pyr rhot i te  and py r i t e .  Molybdenite-bearing 

For d s f in i t i on  of skarn  see  p .  11 
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scheelite-bearing  bands  assaying  about 1 per  cent  tungstic  oxide  and, 
in addi t ion,  a few s t r ingers   assaying .severa1   t imes   the   l a t te r   f igure .  

limestone  contact.  This  encountered some f a u l t i n g  and some evidence 
of mineralization.  Current work (December lst,  1942) i s  repor ted   to  
include  driving an a d i t   a t  a s l i gh t ly . lower   l eve l .  

A winze was sunk 1 5   f e e t  w i t h  a d ip  of 20 degrees on the   g ran i te -  

feet) ,   only  imperfect ly  exposed, make i n i t i a l   e x p l o r a t i o n   d i f f i c u l t ,  
but  the showings warrant  examination. The schee1.ite  and  molybdenite 
are  not  intimately  associated, .   but  probably would have t o  be mined 
together ;  it is too   ea r ly  t o  s t a t e  which  mineral is l i k e l y   t o  be 
the more important,  although i f  a l t e r a t i o n  of the  limestone  band ex- 
tends   fa r  up the   d ip   the   schee l i te  i s  almost  certain  to  predominate.  
The p o s s i b i l i t y  of the  exis tence of bays or t roughs  in   the upper sur- 
face o f  the  granite  should be inves t iga ted .  

The r a t h e r   i n t r i c a t e   s t r u c t u r e  and the   smal l   a rea  (100 by 200 

A second  showing, 1,000 f e e t   i n   e l e v a t i o n  above is i n   s k a r n   a t  

small amounts of schee l i t e  b u t  an addi t iona l  discovery i s  reported 
the  contact of another   g ran i te .  stock.  Early work disclosed  only 

t o  have been made jus t   before  snow f e l l .  Bralorne  relinquished  their  
option. i n  January,  1943. The property was examined i n   l a t e  October, 
1942. 

BALSAM E d  Haukendahl. and par tners  of Y m i r .  It is ha l f  a 
This  group of 5 claims was s t aked   i n  July, 1942,  by 

mile   east  of  the  Hunter V mine, a.t  an e leva t ion  of 
about 6,000 feet :on  the  r idge between Hidden and  Porcupine  Creeks. 
It is  reached by .3 1/2 mi1.e~ of .  trai1 from the  Porcupine  Creek  road 
1 1/2 miles .south  of  Y m i r .  

with Pend d’Oreil le  l imestone  along  the  east-west  r idge  already 
mentioned. The limestone i s  a l t e r e d   t o   s k a r n   i n  a s t r i p   a l o n g   t h e  
contact from a few inches t o  a  few feet  wide,  as  exposed i n  a s e r i e s  
of  old and new open-cuts and trenches  along a length of 800 f e e t .  
Scheel i te   occurs   as   scat tered  grains  i n  the  skarn,  together wi th  
variable’amounts of cha lcopyr i te ,   pyr rhot i te   and .pyr i te .  An es- 
timated m a x i m u m  content of 1 .5  per   cent   tungst ic   oxide was seen i n  

estimated t o  be a small  f r a c t i o n  of  one per cent .  
one small area,  but  the average exposed i n  the   severa l  workings w a s  

The northern margi’n of  a l a rge  mass of g r a n i t e , i s   i n   c o n t a c t  

actual   contact ,  w i t h  l i t t l e   p e n e t r a t i o n  of  the  limestone. 
Alterat ion and mineral izat ion  both seem t o  be r e s t r i c t e d   t o   t h e  

Further work was being done a t   t h e  time of examination,  late 
October,  1942. 

STEWART 
This group was s t aked   i n  May, 1942,  by Ed Haukendahl 
and par tners  o f  Y m i r .  It was optioned i n  June.of  the 
same year by Premier-Gold Mining Company Limited, who 
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car r ied   ou t  a considerable amount of surface work between  August 10 th  
and  October 31st,  1942. The property was la-ter optioned ‘by Con- 
so l ida ted  Mining  and Smel t iw Company of Canada, Limited. 

The claims  are  on Stewart  Creek  which  flows in to  Sal-no River 
1 1/2 miles  north  of Y m i r .  A pack trail 3 mi les   in  1engt.h leads 
wester ly  from the   r iver ,   e leva t ion  2,500 f ee t ,  t o  a campsite on the  .. 

a heavily  timbered,  northward  sloping  hillside between elevat ions of 
creek,  elevation 4,000 f e e t .  The showings are above the  campsite  on 

4,500  and 4,850 feet .  

skarn,”  which are in t e rbedded   w i th   a rg i l l i t e s  and  other  f:ine-grained 

west. The showings are north ‘of  a wide  bay i n  a body of  g ran i te  
sediments  of  the  Rossland  Volcanic  group. These rocks  dip  s teeply 

porphyry. The mineralization i s  no t   c lo se ly   r e l a t ed   t o   t he   g ran i t e ,  
the   bes t  showings being  about 300 t o  1,200 fee t   nor th   o f   the   contac t .  

The scheeli te  occurs as f ine  grains  disseminated  through  the 

Scheeli te  mineralization i s  confined t o  one o r  more bands of 

skarn  which i s  a greenish  rock composed of  secondary s i l i c a t e s ,  
chiefly  diopside,  among which garnet i s  present  but i s  on3.y loca l ly  
abundant. The rock i s  patchy owing t o   v a r i a t i o n s   i n   t h e   r e l a t i v e  
proport ions  of   the   s i l icate   minerals   but   there  i s  no apparent as- 

grouping  of  them;  where  garnet i s  most  abundan-t there i s  i.n general  
sociat ion between schee l i t e  and any one of t h e   s i l i c a t e  mj-nerals or 

less   scheel i te .   Sulphide  minerals   are   present   in  small amoimts of 
molybdenite,  and  rarely  chalcopyrite  and  galena. 

skarn or  as one o r  more narrower  bands  within it. Shoots  pass  into 

mineralization  seen i n  the  argi l laceous  wal ls .  The bes t   ind ica tor  
stringers r a t h e r  t,han terminate  abruptly.   In no instance was 

of schee l i te  i s  sphaler i te ,   a l though  not   in   proport ion  to   the amount 
of the   l a t te r   minera l .   Schee l i te  i s  closely  associated w i t h  the  
formation of skarn,  but the presence of some f la t - lying q u a r t z  

duced a t  a later d a t e ;   t h i s  may account f o r  a bet ter   than  average ’ 
s t r inge r s   po in t s   t o   t he   poss ib i l i t y   t ha t  some schee l i te  was in t ro -  

concentrat ion  in   an  old  15-foot   long  adi t ,   but   def ini te   proof  i s  
lacking, 

Mineral.ization may occur  across  the  full   width  of a band of 

1 is  near ly  600 f ee t   no r th  of  the  granite  and i s  150 feet   south  of   the 
o ld   ad i t   which  was t h e   s i t e  of the  or iginal   d iscovery.  The northern 

wide,  which  has  been  completely  stripped  for a length  of 225 f e e t  
p a r t  of t h i s   s ec t ion  is a s ingle  band of  skarn, from 3 t o  3 f e e t  

and  which i s  mineralized  across  an  average  width  of  2.8  feet.  There 
i s  some evidence  of  faulting,  but  with no apparent   offset .   In   the 
southern  par t  of the   sec t ion ,  180 fee t   long ,   there  i s  a second  band 
of skarn 2 t o  15 f e e t  wide  and 40 t o  50  feel;  west  of  the  main  band. 

The best   mineralized  section is about 500 f e e t   i n   l e n g t h .  It 

’ The highest   grade  section on the  property,  and also the  widest ,  i s  

For de f in i t i on  of skarn see p .  11. 
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on the  west band, the  extensions o f  which a r e  unknown. Farther  north,  
towards a small.  creek,  and fa r ther   south   to   the   g ran i te   contac t  
mineral izat ion is weak and e r r a t i c   i n   s k a r n   t h a t  has bee.n uncovered 
i n  a number of  trenches  along  the same general   nor th-south  l ine.  

There appears   to  be one long band of  skarn  and one shor te r  one 
which l i e s   t o   t h e   w e s t  i n  the  best   mineral ized  sect ion  but   there  
are o f f s e t s  and d iscont inui t ies   tha t   obscure   the   re la t ionship  be- 
tween  them. It may be t h a t  (1) the  original  l imestone was 
l e n t i c u l a r ,  (2.) f au l t i ng  has o f f se t   t he   sho r t e r  band s o  t h a t  it 
has not been  picked up by trenching, i n  which  case th?  longer band 
i s  not  continuous  but i s  i m r e a l i t y  two or possibly more bands 

produced a l o c a l   r e p e t i t i o n  or has squeezed  out some of the   o r ig ina l  
f a u l t e d   i n t o   l i n e  or, ( 3 )  there  has  been  close  folding  that  has 

limes  tone. 

Mining Compang, Limited. Assays range.from a t r a c e   t o  4.E per  cent 
All showings  have  been ca re fu l ly  sampled  by  Premier Gold 

tungstic  oxide,   with some sec t ions  below  mining  grade.  Certain 
de f in i t e   shoo t s   a r e   i nd ica t ed ,   bu t   t he i r   r ake  i s  not known. 

The s t ruc tu re  is not  understood. It i s  n o t  known fo r   ce r t a in  
how many skarn  bands  there are nor  what t he   e f f ec t  of t h e   f a u l t i n g  
has  been.  Overburden i s  not  deep  for  the most par t ,   but   the   t imber  
cover i s  heavy and s t r ipp ing   has  been ca r r i ed   t o   t he  limit of i ts  
f e a s i b i l i t y .  Underground work, supplemented by diamond-drilling, i s  
needed to  give  necessary  information  regarding  continuity  and con- 
t r o l  of mineral izat ion.  

The property was examined i n   l a t e  October,  1942 

This group of 5 claims was staked  by  Joe  Gallo of Nelson 
GROUNDHOG in .1942,  and was optioned by Bralorne Mines L t d .  who 

relinquished  the  option after doing a small amount of 
s t r ipping. .  It is  on the east s ide  of Arrow Lake, 6 miles  from Deer 
Park by logging  road and 2,000 f e e t   i n   e l e v a t i o n  above the  lake.  

westward  and are   in t ruded   by   d ior i te .  The contact   t rends  norther ly  
and appears  to  truncate  the  formation a t  a small angle,  but  the 
s c a r c i t y  of  exposures makes this   point   obscure.  The mineralized 
zone l i e s   abou t  100 f e e t   w e s t . o f   t h e   d i o r i t e  and about 50 fee t   south ,  
i n  a  vague embayment i n  the  contact.  

Sedimentary  rocks,  possibly  including some greenstone,  dip  north- 

The mineralized zone cons i s t s  of skarn++ and  a l i t t l e  garne t i fe r -  
ous limestone, and i s  bounded l a t e r a l l y  by  blocky a r g i l l i t e s .  The 
zone i s  imperfectly  exposed  but  appears  to  be  about 60 f e e t  wide 
and  can be seen f o r  a length   ( s t r ike   nor th- -eas t )  of 125 f e e t ,   t o  t h e  

++ 
For d e f i n i t i o n  of  skarn  see p.11. 
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south  s ide of a small knol l .  The skarn  contains,much  garnet and 
sulphides,  including  chiefly  cha1,copyrite  and  pyrrhotite,  which  are. 
loca l ly   p len t i fu l .   Schee l i te   occurs  as disseminated  grains, some 

phides  are  abundant. 
of  which are very small, i n   t he   ska rn  and p a r t i c u l a r l y  where su l -  

An old  30-foot shaft on the  small kno l l   pas ses   ve r t i ca l ly  
through 20 f e e t  of  skarn and 10 f e e t   i n t o   d i o r i t e .  An open-cut 
35 f ee t   no r th  of  the  shaft  and 40 fee t   long  i s  driven  across  the 
s t r i k e  and shows scheelite  throughout i t s  length,   but  most i s  within 
the   eas te rn  25 f e e t  of length.   Light  str ipping  north-east  of the 
trench  and  south  of  the  shaft shows skarn a t  a few points.  Syste- 
matic  str ipping was attempted  by  bulldozer  but,  except. on the  knoll ,  
the  over-burden  proved to  be  too  deep. 

Distr ibut ion  of   scheel i te   within  the zone cannot be c l ea r ly  
seen owing both  to  imperfect  exposure  and  to  heavy  oxidation. 
Many specimens  on t h e   s h a f t  dump would assay nearly 1 per  cent 

about 2 per  cent,  whereas some exposed pa r t s  of the zone contain 
tungstic  oxide,  and a few specimens from the  open-cut  could  assay 

very l i t t l e  schee l i t e .  The sha l low  dep th   t o   mine ra l i zed   d io r i t e  

bottoms a t  a depth  of 20 feet, does make the  available  tonnage 
in   t he   sha f t ,   a l t hough  it does  not  prove  that  the  exposed  section 

l i m i t e d   i n   t h i s   s e c t i o n .  

S t r ipp ing   a l ready   re fer red   to  a t  the  southern  base of the   knol l  
imperfectly  exposes  skarn,  not a l l  of which i s  mineralized. ,Corn- 

mineral izat ion  pers is ts   to   any  dis tance  south  of   the  shaf t ;   over-  
p le t ion  of this  str ipping  should  prove  whether o r  no t   in te res t ing  

burden f a r the r  t o  the  south-west is deep,  and  systematic  stripping 
or trenching would be expensive. 

The 

BUNKER 

ducer i n  
utarv  of  

property was examined i n  October, 1942 

H I L L .  a number of located  claims, i s  owned by Waneta Gold 
This  property,  consisting  of two Crown-granted  and 

Mines,  Limited,  of  Nelson. It was a small gold  pro- 

the Pend d '0rei l le   River .   and i s  8 miles b y  road  e i ther  
the  past .  It is  on the   eas t   s ide  of Limpid Creek, a t r i b -  

" 
from Nelway or  Columbia Gardens. The property was under lease dur- 
ing  the la t ter  p a r t  of 1942 t o  Harry  Lefevre, of Rossland, who 
discovered  scheel i te   in  two o l d   p i t s  some distance from the  main'' 
workings. 

from the   po r t a l  of No. 3 adi t ,   c lose  to   the  western  conta .c t   of  a 
grani te   s tock.  The in t ruded   rocks   a re   a rg i l l i t es ,   l imes tones  and 
qua r t z i t e s  of  the Reno fprmation,  which  locally  dip  towards  the 
g r a n i t e   i n  a small embapent   in   the  contact .  

The. showing, e levat ion 4,000 feet ,  .is about 1,000 f e e t   e a s t e r l y  

Scheelite  occurs as dfsseminated  grains  in a banded gneiss  which 
appears   to  have  been  derived  from  argfllaceous  sediments. It i s  
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weathers t o  a yel low  i ron  oxide.   Dis t r ibut ion  within  the two p i t s  
closely  associated  with  f ine-grained,  lacy-textured  pyrite that 

appeared  to. be qu i t e  uniform,  and two samples of' representat ive 
material assayed  0.29 and  0.22  per  cent  tungstic  oxide. The band 
of gneiss ,   not  a l l  of which is mineralized,  dips  eastward  towards 
the   g ran i te  and  appears t o  be  between  75  and  150 f e e t  wide,  and 
may be  several   hundred.feet   long between the   g ran i t e  and a band 
of  skarn..* The skarn  contains  only a negl ig ib le  amount of 
s chee l i t e .  

Overburden is not  deep,  and some effor t   should be made t o  
outline  the  mineralization,  which i s  e v i d e n t l y   r e l a t e d   t o   t h e  
gran i te   contac t .  .The d ip  of the  contact  should  also  be  determined 
because i f  it d i p s   f l a t l y  under the  mineral izat ion,   there  may be 
1 . i t t l e  tonnage  represented. 

ST. ELMO a t  an  e levat ion of  4,400 f e e t .  It was under examina- 
The S t .  Elmo claim is 1 mile  north-west  of  Rossland, 

t i o n  la te  i n  1942  by Consolidated Mining  and  Smelting 
Company of  Canada, Limited. 

Schee l i te  was found i n   t h e   o l d  workings e a r l y   i n   t h e   y e a r  
and later,  i n   the^ adjoining claims t o   t h e  east, the  Consolidated 
- S t .  Elm? and t h e  Cliff. 

Three d r i f t s   i n   t h e  lower ad i t - l eve l  of the st. Elmo follow 
weak shear-zones i n  "greenstone"  of  the  Rossland  Volcanics. These 
s t r i k e  east  and  dip  about 70 degrees  north. They are   mineral ized 
e r r a t i c a l l y   w i t h   p y r r h o t i t e ,   p y r i t e ,  and chalcopyri te ;   there  i s  
some ca lc i te   and  some l o c a l   s i l i c i f i c a t i o n ,   b u t  no t rue   ve in   quar tz .  
Scheel i te   occurs   in   these  shear-zones  in   shoots   of  which the   longes t  
is 70 f e e t .  The  maxim-om width i s  5 feet ,  and most shoots are 1 1/2 
t o  2 1/2 feet   wide.  The schee l i te   occurs  as f ine  disseminat ions 
and c l u s t e r s  of gra ins   and   loca l ly  forms tiny  discontinuous 
s t r inge r s   i n   t he . rock .  It is i n  many cases   c losely  associated 
with  sulphide  minerals ,   but  may be  distributed  through  the  rock or  
i n   s i l i c i f i e d   p a t c h e s   r e g a r d l e s s  of the  presence  of  sulphides. 

The occurrence is somewhat e r ra t ic ,   and   cont inui ty  .of widths 
and  grades  could  best be  determined  by r a i s i n g  or  even  stoping on 
one o r  more of the most  promising  shoots. 

In September,  1942, s c h e e l i t e  was found on the Blue 

ground i s  being  prospected a t  the  present  t ime by 
BLUE EYES Eyes claims  about 3 1/2 miles north of  Rossland. The 

Bayonne Gold Mines Limited. 

VELVET 
Small  amounts of s chee l i t e  have  been  seen i n   t h e  dump 
and i n   t h e  underground  workings on th i s   p roper ty .  The 
Velvebmine i s  on the'cascade Highway, 1 3  miles west  of 

Rossland  and i s  owned by the  Velgo  Mining Inc.  of S e a t t l e ,  Washington. 
For de f in i t i on  of skarn  see  p.  11. 
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MINOR OCCURRENCES OF SCHEELITE I N  THE NELSON  AREA 

Buff-coloured scheeli te  has  been  found  occasionally,in  the 
quartz  veins on the Venango,  on the  west   s ide of  Eagle  Creek  near 
Blewett about 5 miles west of  Nelson. It occurs i n   s c a t t e r e d  
gra ins  and i n  nodules  of  massive  mineral. One specimen seen b y  
the  writer measured approximately 5 inches i n  m a x i m u m  dimension. 
No recovery of the   schee l i te   has  so far been made. 

Venango, has  been  mentioried  by LeRoy (VII, 1911, p.  147)' and i s  
Schee l i t e   i n   t he  Poorman mine, across  Eagle Creek  from the 

described as being  of  rare  occurrence  in  the  veins on the  property.  

munication) from the  adjoining Royal  Canadian  and'Nevada  groups on 
Scheeli te  has  also been reported ( H .  C .  Hughes, personal com- 

49 Creek. 

Scheelite  has  also  been  found on the  gravels  of 49 Creek on 
the  Acorn group, downstream  from the Royal  Canadian  and the Nevada 
groups. 

A t  the  Euphrates mine, being worked by  the Gold-Si1:ver- 
Tungsten Mining and  Milling Company, a t  Hall  Siding,  about 10 miles 

quartz  veins.  The i n s t a l l a t i o n  of a 100-ton f l o t a t i o n  mill t o  
south of  Nelson, s chee l i t e   occu r s   i n  small amounts i n   t h s  gold- 

treat  gold ore was completed i n  1941. It was o r i g i n a l l y  planned 
to   save   the   schee l i te  as a by-product,  but,  since no s c h s e l i t e  has 
been  produced,  these  plans were apparently  not  completed. 

A t  the  Porto  Rico,  approximately 5 miles northwesterly from 
Y m i r ,  t ungs t i t e  was  repor ted   to  Walker (VI, 1909, p.   38)  to have 
been  found on the  concentrat ing  tables .  It has a l s o  been  reported 

approximately 1 mile  north-easterly from the Forto  Rico. 
( H .  C .  Hughes, personal  comunication) from the  Spotted H o r s e  

From near Y m i r ,  s chee l i t e  has  been  reported from the Old Timer 
mine. 

I n   t h e  Kootenay Belle mine, on Sheep  Creek, Brock (VII, 1908, 
p.  19)  described  wolframite and schee l i t e  as occurring i n  bunches or 
kidneys,   occasional ly   in  masses  weighing  about 30 lbs . ,  i n   t h e   q u a r t z .  
It was r epor t ed   t o  Walker, ( V I ,  1909, p .  38) t ha t   du r ing   t he   ea r l i e r  
operations a t  t he  Queen  mine,  near t he  Kootenay Belle, t u n g s t i t e  was 
seen on the  Wilf ley  table~when  operat ing on oxidized  ore.  Mining 
operations have been ca r r i ed  on fa i r ly   cont inuous ly  from t h a t  time 
t o  this, but no increase  has been  found i n   t h e  amount of s chee l i t e .  
Tungsten  has  been  recovered  from t ab le s   i n   t he   o ld  Reno m i l l .  

Meteor,  near  Slocan  City,  has  been  described  by  Cairnes (VII, 1935, 
p i  180) as follows : 

North-westerly  from  Nelson the  occurrence of schee l i te  on the 
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"Scheel i te  was also  discovered i n  the  Meteor vein.  It 
is s t a t e d   t o  have  formed a mass of  about 500  pounds on No. 

fee t   long  and 4 inches  thick  a t   the   base.  A small  kidney 
2 l e v e l  where it occurred  as a wedge-shaped  body about 12  

of s chee l i t e ,  amounting t o  about 25  pounds, was a l s o  found 
on  No. 4 l eve l . "  

North-easterly from Nelson, s chee l i t e  has been  reported ( H .  C .  
Aughes, personal communication)  from the  Alpine  mine,  near  the  head 
of  Sitkum Creek  and from the  Scranton,  near  the  head of  Woodbury 
Creek. 

HINTS TO PROSPECTORS" 

easi ly   concentrated  in 'a   gold  pan.  1Vol.framite has  almost as high 
The tungsten  minerals have a h igh   spec i f ic  g rav i ty  and a r e  

a s p e c i f i c   g r a v i t y  as galena.   Scheeli te has a spec i f ic   g rav i ty   no t  
as high as wolframite  but  higher  than  either  "black  sand" or  i ron  
sulphide and w i l l  t a i l  behind  these  minerals  in a pan. 

Prospecting w i t h  a gold  pan i s  recommended. Schee l i te  i s  
v e r y   b r i t t l e  and  pieces  even  the  size of a matchhead d o n o t t r a v e l   f a r  
bu t   f ine   g ra ins  of schee l i te ,  some as f i n e  as dus t ,  w i l l  t ravel  
many miles,   l ike  f ine  colours  of  gold,  and will be  caught i n  a pan. 
A few specks or co lours   o f   schee l i te   to   the  pan w i l l  be found i n  
almost  any  creek  and  can  generally be disregarded. Panning  does 
not   ind ica te   an   in te res t ing  amount un t i l   t he re   a r e   pe rhaps  50 
co lou r s   t o   t he  pan. The pan ta i l ing   should  be  examined  under u l t r a -  
v i o l e t   l i g h t  because  even the  smallest   colours  f luoresce.   Zircon i s  
another common f luorescent   minera l   re ta ined   in   the  pan, bu t  i t s  
fluorescent  colour i s  orange  and the  mineral   grains  w i l l  s c r a t ch  
the   s ides  of the pan  and will even sc ra t ch   g l a s s .  A beginner 
shou ld   no t   t ry   t o  pan  too  cleanly  because it i s  ha rd   t o   d i s -  
t inguish   the   schee l i te   g ra ins   wi th   the  naked  eye.  Until a man i s  
experienced he should examine the  heavy t a i l   f r e q u e n t l y   i n   u l t r a -  

m u s t  pan down t o   s e e  t h e  colours .  
v i o l e t   l i g h t  t o   s e e  how f a r  it is  safe t o  pan down o r  how f a r , h e  

There are  two main types  of.   scheeli te  occurrence,  namely ?n 
quar tz   ve ins   and   in   h ighly   a l te red   rock   a t  or near a g ran i t e  con- 
t a c t ;  Wolframite in   impor tan t  amounts occurs   on ly   in   qua tz   ve ins  
but t h i s  mineral i s  r a r e   i n ' B r i t i s h  Columbia. Scheeli te  occurs i n  
quar tz   ve ins   as   g ra ins ,   ve in le t s ,  pods o r  i r r e g u l a r  masses,, b u t   i n  

' s i z e ' o f   r i c e  and  usually  very much sma l l e r .   I n  a pan  there i s  no 
a rock gangue it occurs as disseminated o r  s ca t t e r ed   g ra ins   t he  

gisfinguishing  feature  between  scheeli te from ei ther   type of oc- 
currence a 

S c h e e l i t e . i n  most q u a r t z  veins  can  be  detected  with t h e  naked 

it. 
By M. S. Hedley,   Bri t ish Columbia Department  of Mines 
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eye,   but   scheel i te   that   occurs  as f ine   g ra ins   sca t te red  .through  skarn" 
or any  other type of rock  can  be  seen and prospected  only i n   u l t r a -  
v i o l e t   l i g h t .  The prospector must car ry  an  u l t ra -v io le t  lamp o u t f i t  
wi th  him and provide  himself  with a l ight-proof  black  cloth o r  hood. 

but f o r  examining  specimens or  the  contents of a gold  pan a smaller 
For examining large  surfaces  it should  measure a t   l e a s t  '7 by 7 f e e t ,  

and l i g h t e r  hood can  be used--a coat o r  ha t  i s  not  good enough. A 
par t i cu la r ,  small a rea  may be combed a t  n ight   bu t  a l l  i n i t i a l  pros- 
pecting must be done i n   t h e  day time. 

any  quartz  vein o r  i n  any body of highly  altered  l imestone. These 
Schee l i te  i s  s o  widespread  that a f e w  specks may be  found i n  

small amounts certainly  indicate  the  presence  of  tungsten-bearing 
solutions  but  they  are  worthy of a t ten t ion   on ly   insofar  as they 

when seen i n   u l t r a - v i o l e t   l i g h t ,  make a v iv id   d i sp lay  and  an ore 
may ind ica t e  a promising area. Commercial amounts of s chee l i t e ,  

assaying  one-half of one per  cent  tungstic  oxide (IV03). is e a s i l y  
mistaken by the  inexperienced  for a much higher  grade. 

Estimates of grade  of  coarse  scheeli te  in  quartz ve:ins may be 
made by estimating areas (see  p.  122 ). An experienced man,  when 
accustomed t o  one deposi t ,  i s  a b l e   t o   t e l l  on s i g h t   t h e  approximate 
grade  of  disseminated  scheelite,  but on a new deposi t  he may of ten  
be  mistaken. It i s  recommended, however, t h a t  a prospec-;or acquaint 
himself w i t h  the  appearance  of  various  grades  of  scheelite  from 
various  properties,  as t h i s  knowledge  wi1.l help him t o  tell com- 
mercial  from  non-commercial grades.  

leading.   This   scheel i te  i s  i n   v e r y  small gra ins ,  s o  fine?  and  scat- 
t e red   tha t   f luorescence  i s  imparted t o   t h e   q u a r t z   i t s e l f  and a ' l a r g e  
a rea  may glow i n   u l t r a - v i o l e t   l i g h t  even when the   ind iv idua l   g ra ins  
of s chee l i t e  are inv i s ib l e   t o   t he  naked  eye.. The grade of such 
mater ia l  i s  much lower  than the  individual  is  l i k e l y  t o  c?stimate 
and, what i s  more serious;a  relatively  high  percentage  of  the 
schee l i te   p resent  may not be recoverable   in   o rd inary   mi l l ing  
practice  because  of i t s  f ineness .  

One type  of  scheeli te  occurrence  in  quartz i s  ap t  to be mis- 

Tungsten-bearing  quartz  veins,  whether  the  mineral j.s wolf- 
ramite or schee l i te ,   occur   in  a l l  s o r t s  of  rock. There j.s no r u l e  
for   f inding them. The tungsten  minerals   occur   character is t ical ly  
i n  shoots   in   the  veins ,   wi th  or without  other  metall ic  minerals,  
and i n  many ins tances   the   s t ruc tura l   cont ro l  of the shoo1,s i s  not 
evident .  

High temperature  replacement  deposits  occur typica1.l.y i n  
skarn."  Skarn i s  s t rongly  a l tered  l imestone  character ized by 
garnet  and  by the  hard  greenish  mineral  diopside. It may contain 
sulphide  minerals,  and i n  most cases,   these are considered  to  be 

i t  See  p. 11 f o r  a general   discussion. 

- 157 - 



favourable  to  the  occurrence of s chee l i t e .  Any a r e a   i n  which  there 
is some limestone  that  is cut  by or t h a t  i s  c l o s e   t o   g r a n i t e  (or  
granodior i te  o r  even d i o r i t e )  may be favourable  prospecting  ground. 

In   genera l  a favourable   s i te   for   the  occurrence  of   skarn  and 
of mineral izat ion i s  not  so  much ad jacent   to  a s t r a igh t   con tac t  o f  a 
ba tho l i th  as n e r t   t o  some i r r e g u l a r i t y   i n  a contact,  whether the body 
of g ran i t e  i s  la rgh 'or   smal l .  More precisely,  a bay or arigle i n . t h e  
l i n e  of   contac t   i s , favourable ,   par t icu lar ly  i f  it is  underlain by  a 

d.ition i s  i l l u s t r a t e d  by an  area  containing a number of  .small  masses 
trough i n   t h e  upper sur face   o f   the   g ran i te .  ' A good geological con- 

of  granite  which  can  usually  be  considered  to  represent  the  pro- 

face of the  ground. 
jecting,  higher  points of a l a r g e r  body that  l . ies  beneath  the  sur- 

appearance  to skam,  may a l so  contain s c h e e l i t e .  T h i s  gneiss  is 
Gneiss, o r  coarse-grained banded rock  of a somewhat s imi la r  

formed l o c a l l y  and d i r e c t l y  by some s tock o r  ba tho l i th  i n  cont ras t  
t o  regional  o r  widespread  gneisses  such  as  those found i n   t h e  
Shuswap formation  east  of  the Okanagan va l l ey .  

,Gran i t e   i t s e l f  may conta in   schee l i te   in   quar tz   ve ins  or i n  
networks of quartz s t r i n g e r s .  Areas  of g ran i t e   a r e  known t h a t  con- 

presence .of much s i l i c a   ( i r r e g u l a r  masses of quartz)  and  of sul- 
t a i n   s c h e e l i t e   i n   s i l i c i f i e ' d  and o therg ise   a l te red   rock .  The 

p h i d e s . i s   t h e   b e s t . i n d i c a t i o n ,   b u t   i n  some places  the  sulphide con- 
t e n t  is so  low t h a t   l i t t l e  oxide i s  formed by  weathering. 

Generally  speaking, no gossan or i r o n  cap a t  o r  near a gran i te  
contact  should  be  overlooked,  particularly where the  sedimentary 
rocks'  contain some limestone. This does   no t   re fe r   to  rusty areas  
i n  which the  sediments  are  dark-coloured  argil l i tes,  a s i t ua t ion   ve ry  
common i n   B r i t i s h  Columbia. 

when it  i s  closely  intergrown with green  s i l icate   minerals ,   but  
not   necessar i ly  when it occurs   as   sol id   veins  and  masses containing 

. n o   s i l i c a t e   m i n e r a l s .  

Fyrrhot i te  i s  a common assoc ia te  of s c h e e l i t e ,   p a r t i c u l a r l y  

In  some cases   scheel i te  i s  r e l a t e d   t o   q u a r t z   s t r i n g e r s ,  even 

of the   skarn   minera ls .   Prospec t ing   therefore ,   a t   l eas t   in   ear ly  
i n  skarn,   but  genera1.l~  speaking it can  be  considered  as  merely one 

the  skarn i s  closely  control led  by  the  or iginal   bedding  of   the 
s tages ,   consis ts   in   t racing  skarn  and it should  be remembered t h a t  

sedimentary  rocks.  Skarn may form  along a contact  without  regard 
t o  bedding o r  may form a long   f i s sures ,   bu t   in   the   major i ty  of  cases 
it forms along a  bed or s e r i e s  of  beds t h a t  have proved t o  be more 
favourable  than  others.  A knowledge of   the   loca l   s t ruc ture  i s  con- 

p o s i t ,  no matter   whether   this   s t ructure  i s  simple or comp1.e~. I n  
sequently  inv.aluable  in  the  task of s t r i p p i n s  and  opening up a  de- 

p a r t i c u l a r  it may be  mentioned that   ore   shoots  may follow some 
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p a r t i c u l a r   f o l d  or roll in   the  s t r .ucture  and an   ear ly   recogni t ion  of 
t h i s   f a c t  may save' a g rea t   dea l  of  work. 

a l t e r a t i o n   t o   s k a r n ,  and-,conseque.ntly it may be d i f f i c u l t  t o  pro- 
The bedding  of .limestone.may be obscured o r  destroyed by the 

jec t   the   skarn  mass beyond an  outcrop, :or i n   o t h e r  words t o  determine 
the   s t r i ke  and d ip  and to  estimate  the  probable  depth  and  extent of 
t h e   s k a r n .   I f ,  however, careful   s tudy is made of the  surrounding 
and nearby  rocks it i s  of ten   poss ib le   to  work out   the loca l  s t ruc-  

whether the skarn is bedded-or not  and  whether it is  localized  along 
ture i n  some d e t a i l .  A study of the  unaltered rocks may indica te  

ce r t a in   fo lds  o r  contacts between limestone and some other  sedimentary 
rock.   In   short ,   the   s tudy of geological   s t ructure  i s  inva luab le   i n  
s i z ing  up and  developing a schee l i te   depos i t  of t h i s   t ype .  

Ore shoots   a re   ap t   to  be s t reaky  and many a r e  known t h a t  have 

but   a lmost   cer ta inly  terminates   against   grani te .  Some shoots are 
l i t t l e   d e p t h .   I n   o t h e r  words an ore  shoot may not  go  down i n d e f i n i t e l y  

known that  terminate  before  they  reach  underlying  granite and a l so  
d ie   ou t  up the   d ip  or away from the   g ran i . te .   In   the  main ore-zone 
a t  the Emerald some ore-shoots do not  reach  the  surface  (see p .  1.42 ) 
although  the  underlying  granite i s  only 100 f e e t  down the   d ip .  In 
such  cases a poor  surface showing  above favourable  struc.ture i s  worth 
inves t iga t ing  whereas i f  the  underlying  structure i s  not  favourable 
such a surface showing may be taken a t  i t s  face  value  and  ignored. 

Tungsti te,   the  soft ,   yellow  oxidation  product of  primary  tung- 
sten  minerals, i s  not common bu t  it may be present and enrich  surface 
samples. I t d o e s   n o t   f l u o r e s c e  and it i s  h a r d   t o   d e t e c t   i n  some 
instances.  Surface  sampling  should  therefore  be done  on the  f reshest  
possible material. 

t o  their  similar colour of f luorescence are calci te ,   hydrozinci te  
and powell i te .  The  common fluorescence  of  calcite i s  red but  some 
d r i p  or  scale is  white;   scratching, or treatment  with  acid i s  suf- 
f i c i e n t   t o  prove t h a t  it i s  merely a sca le  and t h a t  i t  is a carbonate. 
Hydrozincite i s  a hydrous zinc  carbonate  that  forms as a whi t i sh   to  

white in   co lour ,   eas i ly   mis taken   for   tha t  of s chee l i t e ;  t,he manner 
yellowish  coating  on  zinc  blende. The fluorescence i s  a b r i l l i a n t  

of  occurrence  and  the  fact   that  it i s  r ead i ly   so lub le , in   ac ids  
su f f i ce  t o  d i s t i n g u i s h . i t  from schee l i t e .  

The commonest minerals   that  may be  mistaken fo r   s chee l i t e  owing 

l a r l y  when molybdenite i s  present .  It i s  usual ly  an  oxid.ation  pro- 
Powelli te i s  a calcium  molybdate, common i n  skarn arid par t icu-  

duct  but may i n  some instances be primary. It i s  a soft ,   yellowish 
or  whit ish  mineral   that  may be c r y s t a l l i n e  or  earthy. Th.e fluores- 
cent   colour   var ies  from  yellowish-white t o  orange, wherea.s t h a t  of 
schee l i te   var ies  from  blue-white t o  yellow,  and the  two minerals may 
appear   ident ica l   in   u l t ra -v io le t   l igh t .   Powel l i te  may be dis t inguished 
by t h e   f a c t   t h a t  it occurs as a c r u s t  on molybdenite o r ,  i f  the  grains  
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are   l a rge ,  it can  be eas i ly   s c ra t ched   w i th   t he   f i nge r   na i l  and the 
powder adheres   to   the  skin.   Scheel i te  on the  other  hand cannot 
properly be scratched,   a l though  the  f inger   nai l  may break it down 
t o  a  powder; t h e  powder is easi ly   rubbed  off   the  s k i n . .  Tiny gra ins  
of powelli te  cannot  he  dist inguished  with  certainty from schee l i t e  
except  by  chemical  tests (see p. 3 ) .  
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Plate I A Red Rose. Scheelite ( s )  in a gangue of quartz 
(qtz)  and orthoclase feldspar (or). %ice natural size. 

Plate I 8 Columbia Tungstens Company, Limited (Hard- 
scrabble). Nodules of solid scheelite ( s )  in 

phyllite (phyl). Natural size. 
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plate 11 A Columbia Tungstens Company,  Limited (Hardsorabble 
Disconnected patches and thin irregular streaks of 

soheelite (s) in quartz-carbonate gangue 
(& & cb). Natural size. 

plate 11 8 Taylor property. Vein-matter showing scheelite 
(s) being replaced  by tungstite (t). Quartz (‘It.). 

Twice natural size. 
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Plate 111 A Tungsten  Queen.  Vein of scheelite ( s )  
containing  chalcedonic  quartz  (qtz)  and  ankeritic 

carbonate  (ob)  in  carbonatized  serpentine 
(serp). Natural  size. 

Plate 111 B Regal  Silver.  Relatively  pure  scheelite ( $ 3 )  
in  a  pyrite  lens  (py) of No. 5 vein,  as  seen  in  the 
floor of No. 8 adit  at  a  point 240 feet  west of 

Raise A. Wall  rock  (rk)  is  slaty  argil- 
lite.  One-seventh  natural  size. 
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Plate IV A Regal Silver.  Crushed  graphitic slate and 
lenticular quartz  in main fault-zone as seen in 

No. 8 adit. 

Plate IV B Regal Silver. Ribbon texture as seen 
quartz vein in back of Raise B, No. 10 adit. 

Vein 4 feet wide. 

in 



Plate V A Regal Silver. Fractured  scheelite^ (s) with 
quartz (qtz) and  pyrite (py). The distribution 

ofthe scheelite is approximately parallel 
to wall of enclosing pyrite  lens. 

Natural size. 

Plate V B Regal Silver. Disconnectgd patches of 
scheelite (s )  and  quartz (qh) in  pyrite  (py) 

of a pyrite  lens. Natural size. 
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