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An a l t e r e d  u l t r a b a s i c  s i l l  i n t r u d e s  Lardeau Group sediments on t h e  

northwest s lope  o f  Sproat Mountain, 33 km southeast  o f  Revel stoke, B.C. I t  

averages 100 m t h i c k ,  i s  exposed across a  w i d t h  o f  300 m, a1 ong a  s t r i k e  1  ength o f  

over  1  km, and d i p s  eas t  i n t o  t h e  mountain f o r  an undetermined d is tance .  

The o r i g i n a l  body was an o l i v i ne -py roxene  dun i t e ,  o r  p e r i d o t i t e  t h a t  has 

been comp le t l y  a1 t e r e d  i n t o  a  s e r p e n t i n i  zed core  surounded by a  ca rbona t i  zed ( t a l c -  

magnesi te)  zone. The se rpen t i ne  co re  i s  5 5 0 m b y 1 3 0 m i n  p l an  and con ta insabundant ,  

f i b r o u s  c h r y s o t i l e  asbestos v e i n l e t s .  The main f i b r e  zone (> I%  c h r y s o t i l e )  i s  250 

m 1  ong and 50 m  w i  de i n  p l  an. It has been s t r i p p e d  , ex tens i  v e l y  t renched  and diamond 

d r i l l e d  by p rev i ous  m in i ng  companies. Much o f  t h e i r  d r i l l  co re  i s  s t o red  on t h e  

p r o p e r t y  near t h e  o l d  cabin.  A m i l l  t e s t  by Cass ia r  M in i ng  Ltd .  on a  sample 

c o l l  ec ted  i n  1985 re tu rned  an assay o f  3.67% Ax grade. Th i s  i s  a  m idd le  cement grade 

w i t h  a  l i s t  p r i c e  o f  $ 930.00/tonne. 

The t a l c  m i n e r a l i z a t i o n  has n o t  been e x t e n s i v e l y  exp lored,  except  by  one 

o l d  p i t  t h a t  was dug near t h e  cab in  i n  t h e  1920's. The t a l c  c o l o r  v a r i e s  f rom dark  

grey t o  p a l e  green, and when p u l v e r i z e d  i s  grey ish-whi  te .  Where observed, i t  i s  

genera l  l y  i n t e rg rown  w i t h  magnesi t e ;  however, und iscovered 1  arge d e p o s i t s  of pu re  

t a l  c  may e x i s t  w i t h i n  t h e  ex tens i  ve zone o f  t a l  c-magnesi t e  a1 t e r a t i o n .  A tho rough  

p rospec t i ng  and rock sampl ing program should be undertaken t o  eva lua te  t h e  e x t e n t  

and qua1 i t y  o f  t a l c  m inera l  i z a t i o n  w i t h i n  t h e  l a r g e  carbona t i zed  a1 t e r a t i o n  zone. 

A p r e l  im ina ry  XRD a n a l y s i  s  by t h e  BCDM on 2 samples c o l  1  ected i n  1985 i nd i ca ted  t a l c  

con ten t  o f  40% and 60%. Other m inera l  s  i d e n t i f i e d  were magnesi t e ,  magnet i te  and 

c h l o r i t e .  

The d e p o s i t  i s  f avou rab l y  1  ocated near major  t r a n s p o r t a t o n  r o u t e s  such as 

t h e  Canadian P a c i f i c  R a i l r o a d  and Trans-Canada Highway a t  Revels toke 33 km nor th ,  

and highway on t h e  west s i d e  o f  Arrow Lake. Pul p  and paper m i  11 s  a r e  1  ocated a1 ong 

t h e  r a i l  road a t  Kamloops 150 km west and Skookumchuck 250 km eas t  of Revel stoke. 1 A 

t h i  r d  pu l  p  m i l  1  i s  1  ocated a t  Cast1 egar a t  t h e  south end o f  Arrow Lake 175 km south, 

t o  which ba rg i ng  t h e  t a l c  may be f e a s i b l e .  
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CLAIMS INFORMATION 

The Chrys c l a i m s  a r e  l o c a t e d  i n  t h e  Revel  s t o k e  M i n i n g  D i s t r i c t  o f  B r i t i s h  

Columbia on Map Sheet NTS 82K113W. 

Claim Name No. o f  Units Record No. Recording Date 

Chrys 2  1  1800 15 Feb l84  

Chrys 3  1  1801 15 Feb l84  

Chrys 4 1  1802 15 Feb/84 

The c l a i m s  were grouped on Februa ry  11, 1986 as t h e  Chrys Group ( 3  u n i t s ) .  

LOCATION AND ACCESS 

The Chrys c l a i m s  a r e  l o c a t e d  on t h e  n o r t h w e s t  s l o p e  o f  Sp roa t  Mounta in  wh ich  

i s  s i t u a t e d  33 km s o u t h e a s t  o f  R e v e l s t o k e  on t h e  e a s t  s i d e  o f  t h e  Columbia R i v e r  

V a l l e y .  ( F i g u r e  1 )  

E l e v a t i o n s  on t h e  c l a i m s  v a r y  f r o m  4000 f e e t  t o  5000 f e e t ,  and t h e  

topography i s  m o d e r a t e l y  s loped  wh ich  a1 lows r e l a t i v e l y  easy access i  b i  1  i t y  f o r  

e x p l o r a t i o n  purposes.  V e g e t a t i o n  i s  moderate t o  heavy and c o n s i s t s  o f  ma tu re  f i r  

and s p r u c e t r e e s w i t h p a t c h e s  o f w i l l o w s  and s l i d e  a l d e r  near  st reams anddampareas.  

There i s  s u f f i c i e n t  wa te r  f o r  d r i  l l i n g  purposes t h r o u g h o u t  t h e  c la ims .  An 

overgrown access road  4 km l o n g  l e a d s  f rom t h e  o l d  town o f  Sidmouth on t h e  edge o f  

Upper Arrow Lake t o  t h e  c l a i m s .  Access i s  e i t h e r  by b o a t  t o  Sidmouth and t h e n  on 

f o o t  t o  t h e  c l a i m s ,  o r  by he1 i c o p t e r .  B o t h  Okanagan He1 i c o p t e r s  L t d .  and H i  g h l  and 

H e l i c o p t e r s  L t d .  have c h a r t e r  s e r v i c e s  i~ Reve ls toke .  

HISTORY AND PREVIOUS WORK t 

The Chrys c l a i m s  a r e  a  r e l o c a t i o n  o f  an o l d  p r o p e r t y  t h a t  was d i s c o v e r e d  i n  

t h e e a r l y  n i n e t e e n  hundreds,and h e l d  by  v a r i o u s  i n d i v i d u a l s  and companies f rom1922  



on, t h e  most recen t  be ing  Canadian Johns-Manvi l l  e  Co. Ltd.  The 1  a t t e r  company 

s t a k e d t h e s h o w i n g s i n 1 9 6 2 a n d h e l d t h e m c o n t i n u o u s l y u n t i l  d e c l a r i n g b a n k r u p t c y i n  

1982. 

D r .  Banc ro f t  v i s i t e d  t h e  showings i n  1921 and w ro te  a  f a v o r a b l e  d e s c r i p t i o n  

o f  bo th  t h e  t a l c  and asbestos p o t e n t i a l  i n  GSC Summary Report ,  1921, Pt.A. 

I n  1929, D r .  Gunning i nc l uded  a  s h o r t  d i s cuss ion  o f  t h e  p r o p e r t y  i n  GSC 

Memoir 161, Geology o f  Lardeau Map Area. 

I n  1949, Dr. McCammon o f  t h e  B.C. Dept. o f  Mines mapped t h e  showings and 

pub l i shed  a  s h o r t  bu t  comprehensive r e p o r t  i n  BCDM Annual Report  1950. 

I n  1964, a t  U.B.C., J. K e r r  wro te  a  B.Ap.Sc. Thes is  on t h e  Geology o f  t h e  

Sproat Mountain U l t r a b a s i c  I n t r u s i o n .  Th i swo rk  i n c l u d e d t h i n  sect-ion examination 

and i d e n t i f i c a t i o n  o f  m i n e r a l s  i n  bo th  t h e  s e r p e n t i n i z e d  and t a l c - ca rbona te  zones. 

The f i r s t  recorded c l  aims were s taked i n  1922 by M r .  Lau thers  o f  Revel s toke  

who prospected and hand t renched  t h e  p r o p e r t y  f o r  bo th  t a l c  and asbestos and 

e v e n t u a l l y  op t ioned  i t t o L a r d e a u M i n e E x p l o r a t i o n  Synd i ca te i n1928 .  T h i s  company 

sampled t h e  asbestos showings and sent  a  300 l b .  sample t o  Ottawa f o r  t e s t i n g .  

(Appendix 11) Poor economic cond i tons  i n  1929 made marke t i ng  o f  asbestos 

un favorab le  and t h e  c la ims  again  were a1 lowed lapse. 

The showings were re -s taked  i n  1949 by Acme Asbestos Cement Ltd.  o f  

Vancouver, a n d a 5 2 4 l b .  samplewas shipped f romanewshowing toaB.C.  Department o f  

Mines Lab f o r  t e s t i n g  (Appendix 11). I n  1950, P a c i f i c  Asbestos Corp. L td .  was 

formed t o  develop t h e  p rope r t y .  They bu i  1  t an access road and c a r r i e d  ou t  101 5 f e e t  

o f  diamond d r i  11 i n g  as w e l l  as some sur face  s t r i p p i n g .  Western Asbestos hand 

Development Ltd.  con t inued  t h e  e x p l o r a t i o n  program and diamond d r i  11 ed 1,981 f ee t  

i n  1953. They eventua l  l y  dropped t h e  c l a ims  i n  1962, and Canadian Johns-Manvi 11 e  

Co. L td .  (CJM) immedi a t e l y  re -s taked  t h e  prospect.  Th i s  same y e a r  ( 1  962) CJM c a r r i e d  



ou t  ground magnetometer and d e t a i l e d  geo log i ca l  mapping surveys over t h e  e n t i r e  

c l a ims  area. (BCDM Assessment Repor ts  469, 470. ) A1 though CJM subsequent ly 

c a r r i e d  ou t  t rench ing ,  f i b r e  coun t i ng  and sampl ing,  t h i s  work was no t  recorded and 

t h e  c la ims  were a l lowed t o  l apse  i n  1982. 

I n 1 9 8 4 t h e  p rospec twas  re-s taked by t h e w r i t e r  i n  o rde r  t oassess  t h e  t a l c ,  

asbestos and p rec ious  metal  p o t e n t i a l .  Rock samples were c o l l e c t e d  i n  o rde r  t o  

analyze and assay them f o r  qua1 i ty  and q u a n t i t y  o f  b o t h  asbestos and t a l c  ( F i g u r e  4).  

Cassi a r  Asbestos L td .  k i n d l y  assayed t h e  c h r y s o t i  1  e  samples i n  t h e i  r mine 

f a c i  1  i t i e s  a t  Cassiar,  B.C. (Appendix I )  and two t a l c  samples were analyzed by XRD a t  

t h e  BCDM l a b o r a t o r y  i n  V i c t o r i a .  (Appendix IV.) 

GEOLOGY 

The main m ine ra l s  o f  i n t e r e s t  ( t a l c  and c h r y s o t i  l e  asbestos)  occur  i n  

s e r p e n t i n i z e d  and carbona t i zed  a l t e r a t i o n  zones w i t h i n  a s i l l - l i k e  body o f  

u l t r a b a s i c  p e r i d o t i t e  which has i n t r u d e d  sedimentary rocks o f  t h e  E a r l y  Pa leozo ic  

Lardeau Group. ( F i g u r e  3 )  Read (1977) i n  Regional  Geology Map GSC O.F. #432 shows 

t h e  Broadview Format ion o f  t h e  Lardeau Group t o  ou t c rop  e x t e n s i v e l y  on Sproat  

Mountain. Un fo r t una te l y ,  he has m i  s p l o t t e d  t h e  l o c a t i o n  o f  t h e  u l  t r a b a s i c  s i  11 by 

p l a c i n g  i t  over  5  km no r t heas t  o f  i t s  t r u e  p o s i t i o n .  

The s i l l  i s  n e a r l y  conformable w i t h  bedding, v a r i e s  i n  t h i c kness  f rom 35 m 

t o  160 m, i s  over  300 m wide and s t r i k e s  N-S f o r  1  krn a long  t h e  west l i m b  o f  a  broad, 

g e n t l y  p l  ung i  ng sync1 i ne. 

A u n i t o f f a i n t l y b a n d e d  impure grey-whitetopinkishcoloredquartzite50m 

t o  100 m t h i c k  forms t h e  hanging w a l l  o f  t h e  s i l l ,  w h i l e  s c h i s t s  and l imes tone  occur  

a l ong  t h e  f o o t w a l l .  I n t r u s i v e  con tac t s  g e n e r a l l y  show l i t t l e  de fo rmat ion  o r  

a1 t e r a t i o n  e f f e c t s .  t 

The u l  t r a b a s i c  rock i s  a  h i g h l y  a l t e r e d  p e r i d o t i t e  o r  dun i t e ,  c o n t a i n i n g  

two d i s t i n c t  zones o f  a l t e r a t i o n .  The p e r i p h e r a l  zone has been a l t e r e d  t o  





o r i g i n a l  rock i s  be1 ieved  t o  have been composed predominant ly  o f  01 i v i n e  and 

pyroxene. (Ke r r ,  1964) 

Rocks of  bo th  t h e  t a l c - ca rbona te  and se rpen t i ne  zones appear m o t t l e d  on 

f r e s h  and weathered surfaces. T h i s m o t t l i n g i s t h o u g h t t o  be due t o t h e  presence o f  

u n a l t e r e d  o l i v i n e i n t h e  s e r p e n t i n e , a n d i s  due t o g r a i n s  o f  b l ackmagne t i t e  i n  w h i t e  

carbonate i n  t h e  t a l c  carbonate zone. Brown s t a i n  on weathered sur faces  i s  due t o  

t h e  f o rma t i on  o f  i r o n  ox ide  i n  t h e  rock.  

The d i s t r i b u t i o n  o f  m ine ra l s  p resen t  i n  t h e  u l  t r a b a s i c  rock  was determined 

by Ke r r  1964, as an average from observa t ions  i n  hand specimen, t h i n  s e c t i o n  and 

heavy m ine ra l  separat ion.  The minera l  d i s t r i b u t i o n  f o r  t h e  ca rbona t i zed  and 

s e r p e n t i n i z e d  zone i s  as f o l l o w s :  

1. Serpentine Zone 

............ Serpen t ine  ( A n t i g o r i t e  and C h r y s o t i l e )  60% 

................................. Olivine.......... 25% 

......................................... Magnet i te  10% 

.......................... Carbonate (Magnesi t e )  Trace 

..................................... P y r r h o t i t e  Trace 

Biotite........................................ Trace 

Chromite....................................... Trace 

2. Tal c-Carbonate Zone 

Carbonate (Magnesi t e ) .  ........................... .60% 

Talc..............................................30% 

......................................... Magnet i te  10% 

Muscovite...................................... Trace 

Biotite........................................ Trace 

Chromite....................................... Trace 



Structure 

The f o l l o w i n g  i s  f rom Ke r r  1964: 

"The i n t e r n a l  s t r u c t u r e  o f  t h e  u l t r a b a s i c  body i s  q u i t e  s imple.  The rock  

i s  h i g h l y  sheared and f r ac tu red ,  which i n d i c a t e s  t h a t  t h e  i n t r u s i o n  has undergone 

h i g h  pressure.  There a re  two prominent f r a c t u r e  t rends ,  which may be re1  ated t o  t h e  

s t r e s s  p a t t e r n  developed d u r i n g  t h e  C o r d i l l e r a n  u p l i f t  o f  Cretaceous per iod.  

The l a r g e  f r a c t u r e s  a l ong  L5 + 50, from 1  + OOW t o  0 + 50E were recorded as 

f o l l o w s :  

Strike Dip Strike Dip 

Average: 20 O 85" 31 5" 90" 

The two dominant d i  r e c t i o n i r a c t u r e s  were eas i  l y  =gni zed i n  t h e  

f i e l d  and are:  20" / 85", 315"/ 90". 

The d i r e c t i o n  o f  maximum s t r e s s  i s  found by b i s e c t i n g  t h e  sma l l es t  ang le  

between t h e  prominent f r a c t u r e  d i r e c t i o n s .  It may be noted t h a t  t h i s  angle  i s  65", 

which i s  approx imate ly  t h e  shear ing  angle  o f  u l t r a b a s i c  rock." 

The sedimentary s t r a t a  i n  t h e  area comprise t h e  southeast  l i m b  o f  a  l a r g e  

f o l d ,wh i ch  s t r i k e s  nor theast -southwest .  The s t r e s s  s y s t e m o f t h e  f r a c t u r e s  i n  t h e  

u l t r a b a s i c  corresponds t o  t h e  s t r e s s  system developed i n  t h e  sediments d u r i n g  

f o l d i n g .  It i s  t h e r e f o r e  p r o b a b l e t h a t  f r a c t u r e s  i n  t h e  u l t r a b a s i c s w e r e  caused by 

f o l d i n g  o f  t h e  sedimentary rocks,  and a re  t hus  o f  t h e  same age. 



Minor f r a c t u r e s  i n  t h e  u l  t r a b a s i c  appear t o  be randomly o r i en ted .  Th i s  may 

be t h e  r e s u l t  of h i gh  o rder  p a t t e r n s  developed from t h e  same s t r e s s  system, o r  t h e  

r e s u l t  o f  minor  s t r e s s  systems. The amount o f  f r a c t u r i n g  i s  one o f  t h e  main 

processes necessary t o  produce an asbestos orebody. 

A1 t e r a t i  on 

Serpentinization 

Serpen t ine  i s  formed from a1 t e r a t i o n  o f  01 i v i n e  by a d d i t i o n  o f  water and t h e  

f o l l o w i n g  fo rmu la  i 1  l u s t r a t e s  t h e  bas i c  chemical  r e a c t i o n .  

Mg SiO ( o l i v i n e )  + H  0-H Mg Si06 (Se rpen t i ne )  + Heat 
2 4  2 2 3 

Magnet i te  occurs  e v e n l y d i s t r i b u t e d t h r o u g h o u t t h e  u l t r a b a s i c  body. It i s  

a l s o  be l i eved  t o  have formed a t  t he  t ime  o f  s e r p e n t i n i z a t i o n  th rough  t h e  f o l l o w i n g  

chemical r e a c t i o n :  

(Mg,Fe) SiO + H  0 4 H  Mg S i  O + Fe O (Magne t i t e )  + Heat 
2 4  2  4 3 2 9  3 4  

It appears necessary t o  have pyroxene p resen t  t o  make e i t h e r  o f  t h e  above 

two equa t ions  balance. 

As t h e r e  was no i r o n  p resen t  i n  t h e  01 i v i n e  examined by Ker r ,  he be1 ieved  

t h a t  a1 1  t h e  i r o n - r i c h  01 i v i n e  and pyroxene had been a1 t e r e d  t o  se rpen t ine ,  which i f 

t r u e ,  i n d i c a t e s  t h a t  se rpen t i ne  a l t e r a t i o n  may be cons idered complete. 

Carbonatization and Talc Al terat ion 

Talc  carbonate may be formed as the  r e s u l t  o f  one o r  two stages o f  

a1 t e r a t i o n :  t 

1. 01 i v i n e  .- Ta lc  + Magnesi te 

2. O l i v i n e  .->Serpentine-*Talc + Magnesi te 



The bas i c  chemical r e a c t i o n  i s  g iven  by t h e  f o l l o w i n g  formula:  

Mg SiO +H 0+5CO--+H Mg S i  0 (talc)+5MgCO (Magnesi te)+SiO 
2 

2  4 2  2 2 3 4 1 2  3 

I r o n - r i c h  o l i v i n e  would produce magnet i te .  I t  was very  d i f f i c u l t  f o r  

Ke r r  t o  determine t h e  exact  na tu re  o f  a1 t e r a t i o n ,  as none o f  t h e  o r i g i n a l  u l  t r a b a s i c  

m a t e r i a l  was present .  He be1 ieved  t h a t  t h e  process o f  a l t e r a t i o n  i n v o l v e d  a  

se rpen t i ne  stage, as t h e r e  were rep laced  f i b r e  ve ins  p resen t  i n  t h e  t a l c  carbonate 

zone. 

The percentage o f  magnet i te  i s  t h e  same i n  t h e  t a l c  carbonate zone as i n  t h e  

se rpen t i  n i  zed zone which i n d i c a t e s  t h a t  ve r y  s im i  1  a r  processes o f  magnet i te  

f o rma t i on  were present  i n  bo th  zones. 

Many u l t r a b a s i c  bodies around t h e  wo r l d  have a  p e r i p h e r a l  t a l c  carbonate 

zone, ' the o r i g i n  o f  which has puzz led many geo log i s t s .  There have been t h r e e  

t h e o r i e s  proposed t o  e x p l a i n  i t s  presence. 

1  The carbonate was p resen t  i n  t h e  o r i g i n a l  u l  t r a b a s i c  magma. 

2. Carbon d i o x i d e  gases were p resen t  i n  t h e  hydrothermal f l u i d s  a t  t h e  

t ime  o f  c h r y s o t i l e  fo rmat ion .  

3. The u l t r a b a s i c  body i s  i n  con tac t  w i t h  l imes tone ,  and by process o f  

i o n i c  t r a n s f e r ,  carbonate i ons  en te red  t h e  u l t r a b a s i c  body. 

K e r r  f e l t  t h a t  t heo ry  #3 f i t s  t h e  o r i g i n  o f  carbonate a t  Sproat Mountain, as 

l imes tone  beds a re  i n  con tac t  w i t h  t h e  u l t r a b a s i c  body. The l a r g e  t a l c  carbonate 

zone suggested t h a t  t h e  e x t e n t  o f  i o n i c  t r a n s f e r  must have been very  g rea t .  

Ta l c  carbonate a1 t e r a t i  on i n v o l v e s  escape o f  s i  1  i ca f rom t h e  o r i  g i  na l  

01 i v i n e s  and pyroxenes. Therefore,  a1 t e r a t i o n  i s  b a s i c a l  l y  an i o n i c  exchange o f  

carbonate and s i  l i c a  ions .  1 

K e r r  proposed two t h e o r i e s  t o  exp l  a i  n  m i  g r a t i  on and empl acrnent o f  s i  1 i ca 



i o n s  observed i n  t h e  Sproat Mountain s i l l  t h rough  t h e  reasoning o u t l i n e d  below: 

1. Q u a r t z  ve ins  a re  p resen t  i n  s c h i s t s  around t h e  u l t r a b a s i c  body. 

, S i  1  i ca ,  emanating f rom t h e  carbonate a1 t e r a t i o n ,  p o s s i b l y  was 

empl aced i n  c leavage f r a c t u r e s  o f  t h e  sch i  s tose  rocks.  

2. The con tac t  rock o f t h e  u l t r a b a s i c  body i s m a i n l y  l imes tone  and a t h i c k  

massive bed o f  p i nk i sh -g rey  q u a r t z i t e .  Bands o f  carbonate i n  t h e  

q u a r t z i t e  i n d i c a t e  t h e  p o s s i b i l i t y  t h a t  t h e  q u a r t z i t e  may have 

o r i g i n a l l y  been l imestone.  By process o f  i o n i c  t r a n s f e r ,  t h e  

1  imestone may have been rep laced  by s i l i c a ,  t o  fo rm q u a r t z i t e .  

K e r r  summed up h i s  though ts  on t h e  r e l a t i v e  t i m i n g  o f  t h e  i n t r u s i o n  and 

s e r p e n t i n i z a t i o n  o f  t h e  i n t r u s i o n  i n  t h e  quote below: 

"There has beenmuch d i scuss ion  as t o t h e  t i m e t h a t  u l t r a b a s i c  bodies become 

se rpen t i n i zed :  be fo re  o r  a f t e r  i n t r u s i o n .  I t  i s  be1 i eved  t h a t  t h e  Sproat  

Mountain i n t r u s i o n  was emplaced i n  a  se rpen t i n i zed  s ta te .  Only one 

obse rva t i on  suppor ts  t h i s  be1 i e f ,  so i t  i s  by no means conc lus ive.  From 

pe t  r oy  r aph i  c  s tud ies ,  i t  was observed t h a t  t h e  o r i g i n a l  u l  t r a b a s i  c  

m a t e r i a l  has undrgone a  ve ry  complete and even ly  d i s t r i b u t e d  a1 t e r a t i o n .  

Th i s  suggests t h a t  t h e  i n f l u e n c e  f o r  a l t e r a t i o n  must have been very  even ly  

d i s t r i b u t e d  over  t h e  e n t i r e  body. The on l y  i n f l uence ,  t h a t  cou ld  be 

represen ted  as such, i s  t h e  gradual  l o w e r i n g  o f  1  i t h o s t a t i  c  p ressure  as t h e  

u l  t r a b a s i c  body rose  f rom g rea t  depths. Therefore,  i t  i s  assumed t h a t  t h e  

Sproat  Mountain u l t r a b a s i c  body was s e r p e n t i n i z e d  d u r i n g  i t s  ascent t o  t h e  

su r f ace  o f  t h e  ear th . "  

MINERALIZATION AND GEOCHEMISTRY 

Three stream s i l t  samples were taken  f rom t h e  sou th  end o f  t h e  m'ain 

s e r p e n t i n i z e d  zone i n  1985 and analyzed f o r  gold, s i  1  ver, p l a t i n u m  ( F i g u r e  4). None 

of these sampl es i nd i  ca ted  p rec ious  metal  m inera l  i z a t i o n  (Appendix I I I ) ; however, 



f u r t h e r  sampl ing would be needed t o  make a  s a t i s f a c t o r y  eva lua t ion .  The main 

economic p o t e n t i a l  1  i e s  i n  t h e  se rpen t i  n i zed  ( c h r y s o t i  l e  asbestos)  and t a l c -  

magnesi te a1 t e r e d  zones o f  t h e  u l  t r a b a s i c  s i l l .  Cons iderab le  magnet i te  occurs  i n  

t h e  main se rpen t i n i zed  zone i n  p laces fo rm ing  massive depos i t s  o f  unknown 

dimensions. The presence o f  l a r g e  amounts o f  magnet i te  i s  i n d i c a t e d  by t h e  

magnetometer survey by C. J.M. (BCDM Assessment Repor t  4709). The magnet i te  

d i s t r i b u t i o n  i s  widespread and t h e  above-mentioned survey was no t  ab le  t o  separate  

t h e  se rpen t i ne  and t a l c  zones. Small amounts o f  ch romi te  occur  i n  bo th  zones. 

C a r b o n a t e s t h a t s h o w o n w e a t h e r i n g a c o n s i d e r a b l e c o n t e n t o f m a n g a n e s e o c c u r i n  grey 

q u a r t z i t e s  bo rde r i ng  a  body o f  se rpen t i ne  rock on t h e w e s t  s l o p e o f  Sproat  Mountain. 

The se rpen t i ne  c a r r i e s  a  c e r t a i n  amount o f  carbonate m a t e r i a l ,  and manganese 

carbonates occur  as l o c a l  replacements o r  f i s s u r e  f i l l i n g s  i n  t h e  sedimentary 

fo rmat ions  on t h e  east  s i d e  o f  t h e  se rpen t i ne  b e l t .  

Several  smal l  open-cuts have been made showing t h e  cha rac te r  of t h e  

manganese ore. Samples taken  form t h e  su r f ace  were repo r t ed  on as f o l l o w s :  "The 

m a t e r i a l  c o n s i s t s  f o r  t h e  most p a r t  o f  g ranu la r ,  compact, g r e y i s h  t o  p i n k i s h  

carbonates o f  manganese, i ron, c a l  c i  um, and magnesi um. These carbonates p robab ly  

form isomorphous ser ies .  Some o f  them are  near r hodoch ros i t e  i n  composi t ion,  

o t he rs  nearer  t o  manganocalc i te  o r  manganosider i te.  (Banc ro f t ,  1921) 

Asbestos 

The main c h r y s o t i  l e  asbestos f i b r e  zone ( > I % )  was shown by C.J.M. t o  

measure 250 m l o n g  by 75 m wide on sur face,  w i t h  i t s  down d i p  dimension unknown. 

( F i  gure 3 )  T h i s  m inera l  i zed zone occurs  a1 ong a  1  oca l  topograph ic  h i  gh t h a t  would 

p rov i de  a  low s t r i p p i n g  r a t i o  f o r  open p i t  mining. It has been exposed a long  t h e  

e n t i  r e  250 m l e n g t h  by f i  f t e e n  c a t  and b l a s t  t renches  which a re  spaced rough l y  20 m 

apa r t  a long  s t r i k e  and vary  f rom 10 m t o  50 m i n  length.  

t 

Bulk  samples were taken i n  1927 and 1949 and t e s t e d  a t  government 

l a b o r a t o r i e s .  The 1949 sample (524 1  b.) was found t o  c o n t a i n  114 1  b . / ton f i b r e  

(5.7%) o f  Ay-Az group grade which would be s u i t a b l e  f o r  asbestos board, t i l e ,  





sh ing les  and paper s tock  (Appendix 11). An assay o f  a  composi te o f  c h r y s o t i l e  

bea r i ng  samples ( 9  kg )  by Cass ia r  M in i ng  i n  1985 i n d i c a t e d  a  3.67% AX m idd le  cement 

grade product.  

Asbestos occurs i n  t h e  se rpen t i n i zed  core  o f  t h e  u l t r a b a s i c  

i n t r u s i o n ,  i n  two forms. These a re  as c ross  f i b r e  i n  f r a c t u r e s  w i t h  f i b r e s  o r i e n t e d  

normal t o  t h e  w a l l s  and s l i p  f i b r e s  i n  f r a c t u r e s  o r i e n t e d  para1 l e l  t o  t h e  w a l l  s. 

L a t e r a l  movement o f  w a l l s  c o n t a i n i n g  c ross  f i b r e  g i ves  r i s e  t o  p roduc t i on  

o f  s l i p - f i b r e .  Both t ypes  a re  o f  about t h e  same abundance. Approx imate ly  50% o f  t h e  

prominent f r a c t u r e s  a re  f i  1  l e d  w i t h  asbestos, and i t  i s  be1 ieved  t h a t  t h e  f r a c t u r e s  

c o n t r o l  l e d  t h e  rep1 acement o f  se rpen t i ne  by t h i s  m a t e r i a l .  A s imp le  s t r u c t u r a l  

s tudy was made by Kerr ,  and i s  quoted on Page 4 o f  t h i s  r e p o r t .  

The c h r y s o t i  1  e  asbestos m inera l  i z a t i  on was descr ibed  by McCammon be1 ow: 

" C h r y s o t i l e a s b e s t o s  o c c u r s t h r o u g h t h e s e r p e n t i n e i n c r o s s - f i b r e  v e i n l e t s  

and i n  s l i p - f i b r e s  a long  numerous smal l  s l i p s .  The asbestos i s  b r i g h t  

ye1 low-green when f r e s h  and s i l v e r y  grey when weathered. It has a  r a t h e r  

p r i c k l y ,  harsh f e e l  i n  t h e  mass, b u t  f l u f f s  up i n t o  a  r e l a t i v e l y  s o f t  w h i t e  

ma te r i a l .  When f i b r e s  a re  f l u f f e d  up, t hey  can be t w i s t e d  i n t o  s t rong,  

tough threads.  

The c r o s s - f i b r e  v e i n l e t s  occur  e r r a t i c a l l y  and run  i n  a l l  d i r e c t i o n s .  It 

i s  no t  usual  t o  see many v e i n l e t s  c l o s e  toge ther .  The v e i n l e t s  va ry  i n  

w i d t h  f r o m t h r e e - q u a r t e r s  o f  an i n c h  down, t h e  average be ing  one-quarter of 

an i n c h  o r  less .  Most o f  t h e  w ide r  v e i n l e t s  have an i r r e g u l a r  c e n t r a l  

p a r t i n g  t h a t  i s  comonly l i n e d  w i t h  magnet i te.  The l onges t  c ross - f i b res  

seen were seven-s ix teenths o f  an i n c h  long. The most numerous 

occurrences o f  v e i n l e t s  were seen i n  t h e  va r ious  open-cuts and i n  ,the 

se rpen t i ne  b l u f f s  no r t heas t  o f  Open-cut No. 5. The bes t  s e c t i o n  measured 

was i n  Open-cut No. 4 where, over  a  w i d t h  o f  30 inches, s i x  ve i  n l  e t s  gave a  

t o t a l  w i d t h  o f  e l  even-si  x teen ths  o f  an i n c h  o f  asbestos. ( F i  gure 4 )  



S l i p - f i b r e  asbestos i s  found a long  numerous s l i p s  and shears i n  t h e  

serpent ine.  It shows a l l  g rada t i ons  f rom massive se rpen t i ne  th rough  

b r i t t l e  grey t o  tough ye1 1  ow-green ma te r i a l .  A 1  arge p a r t  o f  i t  w i  11 f l u f f  

up t o  f i b r e s  t h a t  can be t w i s t e d  i n t o  tough threads.  F i b r e  l eng ths  vary  

f rom 8 inches down, w i t h  an average o f  3 inches o r  less.  Cons iderab le  

magneti t e ,  magnesite, and some c a l c i t e  sometimes accompany t h e  s l  i p - f i  b r e  

asbestos. 

As i s  usual  w i t h  asbestos depos i t s ,  an es t ima te  o f  t h e  f i b r e  con ten t  o f  t h e  

rock  i s  d i f f i c u l t  tomake. A v i s u a l  es t ima tewou ld  i n d i c a t e  between1 and 3 

per  cent,  w i t h  se l ec ted  areas runn ing  h igher . "  

Th in  bands o f  magnet i te  c r y s t a l s  a re  commonly found i n  t h e  asbestos 

v e i n l e t s ,  caus ing  a  d i s c o n t i n u i t y  i n  f i b r e  l eng th ,  sugges t ing  t h a t  t h e  c h r y s o t i  l e  

m ine ra l s  developed normal t o  f r a c t u r e s ,  and t h u s  rep laced  serpen t ine .Themagnet i te  

represen ts  t h e  o r i g i n a l  f r a c t u r e  plane. 

The f o l  l ow ing  background d i scuss ion  on c h r y s o t i  l e  m inera l  growth i s  f rom Ke r r :  

" C h r y s o t i l e  a1 t e r a t i o n  occurs  by r e c r y s t a l  1 i z a t i o n  o f  a n t i  g o r i t e  i n  

f r a c t u r e s  o r  p lanes o f  weakness i n  t h e  rock. The chemical composi t ion o f  

a n t i g o r i t e  i s  s i m i l a r  t o  t h a t  o f  c h r y s o t i  1e. A1 t e r a t i o n  processes i n v o l v e  

o n l y  r e c r y s t a l  1  i z a t i o n  o f  t h e  s i  1  i c a t e  s t r u c t u r e .  The presence o f  

hydrothermal f l u i d s  i s  necessary, bu t  t hey  do no t  chemical  l y  combine w i t h  

a n t i  g o r i t e  t o  form c h r y s o t i  l e .  Movement o f  hydrothermal f l u i d s  i s  made 

p o s s i b l e  by f r a c t u r e s  i n  t h e  rock. Thus c h r y s o t i l e  a l t e r a t i o n  i s  pos t  

f r a c t u r e  format ion.  

Two t h e o r i e s  a re  proposed t o  e x p l a i n  t h e  growth o f  c h r y s o t i  l e  f i b r e s  i n  t h e  
1 

f r ac tu res .  

1. Hydrothermal f l u i d s  d i f f u s e d  i n t o  area o f  low rock pressure.  



A n t i g o r i t e  then r e c r y s t a l l i z e d  t o  c h r y s o t i l e  i n  t h e  area o f  

d i f f u s i o n .  

2. R e c r y s t a l l i z a t i o n  commenced a long  t h e  f r a c t u r e  wa l l s ,  as 

hydrothermal f l u i d s  were i n t r oduced  i n t o  f r ac tu res .  As f i b r e s  

formed, g r e a t  pressures developed and pushed t h e  w a l l s  apar t .  

Remnant c r y s t a l s  o f  01 i v i n e  i n  c h r y s o t i  l e  v e i n l e t s  i n d i c a t e  t h a t  

a l t e r a t i o n  o f a n t i g o r i t e o c c u r r e d a r o u n d o l i v i n e .  I f t h e w a l l s o f f r a c t u r e s  had been 

pushed apa r t  by growing f i b r e s ,  01 i v i n e  c r y s t a l s  would no t  be present.  Therefore,  

t h e  f i r s t  t heo ry  i s  t h e  o n e m o s t l i k e l y t o e x p l a i n t h e g r o w t h o f f i b r e s i n  se rpen t i ne  

a t  Sproat  Mountain. " 

Talc 

Ex tens i ve  t a l  c-magnesi t e  m ine ra l  i z a t i o n  occurs i n  a  zone o f  

c a r b o n a t i z a t i o n  around t h e  pe r i phe ry  o f  t h e  u l t r a b a s i c  i n t r u s i o n ,  as i s  common i n  

many u l  t r a b a s i c  bodies.  An XRD a n a l y s i s  o f  two hand specimen samples i n  1985 showed 

t h e  main m inera l  components t o  be t a l c  (40%-60%), magnesi te ,  (0%-25%), c h l o r i t e ,  

(5%- lo%) ,  and t r a c e s  o f  magnet i te ,  p l  a g i o c l  ase, c a l c i t e ,  and amphi b o l e  (Appendix 

IV ) .  Ta l c  orebodies occur i n  s i m i l a r  geo log i ca l  s e t t i n g s  i n  Quebec and Onta r io .  

B a k e r t a l c  Inc .  p r o d u c e s t a l c  and soapstone f r omanunde rg roundope ra t i on  a t  

SouthBol ton,Quebec,  9 5 k m s o u t h e a s t o f M o n t r e a l .  T a l c  occurs  as dykes and s i l l s ,  

a s s o c i a t e d w i t h  se rpen t ineandmagnes i te ,  i nCambr ian  and Lower Ordov ic ian  s c h i s t s .  

Ore i s  e x t r a c t e d  a t  t h e  Van Reet mine and i s  t r u c k e d  16 km south t o  t h e  company's mi1 1 

f a c i l i t i e s  a t  Highwater. I t  produces around 5,000 t p y  o f  h i g h  q u a l i t y  f l o a t e d  

m a t e r i a l  f o r  use p r i n c i p a l  l y  i n  t h e  pu l  p  and paper i ndus t ry ,  and a  s im i  1  a r  tonnage o f  

d r y - m i l l e d  t a l c  used as an i n d u s t r i a l  f i l l e r  i n  p a i n t s  and p l a s t i c s .  I n  1983, 

B a k e r t a l c  Inc .  assessed t h e  use o f  t a l c  as a s u b s t i t u t e  f o r  asbestos i n  an asbestos 
t 

manufactued product .  Successfu l  t e s t s  r e s u l t e d  i n  inc reased  sa les  i n  1983. 

BSQ Ta l c  Inc., near St.-Pierre-de-Broughton i n  Quebec, q u a r r i e s  two 



depos i t s  assoc ia ted  w i t h  t h e  Pennington dyke i n  Leeds and T h e t f o r d  townships.  

Occurrences a re  assoc ia ted  w i t h  u l t r a b a s i c  i n t r u s i v e s ,  p e r i d o t i t e - s e r p e n t i n i t e ,  

i n  qua r t z - ca rbona te - ch lo r i t e  sch i s t s .  BSQ T a l c  Inc .  produces ground m a t e r i a l  

c ~ n t a i n i n g ~ n e a r l y  70 per  cen t  t a l c ,  which i s  used as a  f i l l e r  i n  j o i n t  cement, and 

auto-body compound, and as a  d u s t i n g  agent i n  aspha l t  r o o f i n g  sh ing les  and rubber  

p ro tec t i on .  

S t e e t l e y  T a l c  L im i t ed ,  a  d i v i s i o n  o f  S t e e t l e y  I n d u s t r i e s  L im i t ed ,  produces 

t a l c  f rom an open-p i t  mine i n  Penhorwood Township, 70 km southwest o f  Timmins. T a l c  

occurs i n  t a l  c-magnesite depos i t s  d e r i v e d  f rom t h e  a1 t e r a t i o n  o f  u l  t r a b a s i c  

vo l can i c  rocks. The o re  i s  processed by f l o t a t i o n  and f i n e - g r i n d i n g .  The t a l c  i s  a  

h i g h  p u r i t y ,  p l a t y  m a t e r i a l  and i t  i s  used ma in l y  i n  t h e  p u l p  i n d u s t r y  as a  p i t c h  

c o n t r o l  agent. Other  markets a re  i n  p a i n t s ,  p l a s t i c s ,  paper and cosmetics. 

A t  Sproat  Mountain t h e  Talc-Magnesi t e  zone v a r i e s  f rom 15 m t o  50 m wide and 

ou tc rops  f o r  over  1  km a long  s t r i k e  ( F i g u r e  4). Ta l c  appears t o  be g e n e r a l l y  

i n t e rg rown  th roughou t  t h e  carbonate zone; however, rep laced  c h r y s o t i l e  f i b r e  ve ins  

i n  t h e  zone i n d i c a t e  t h a t  t a l c  magnesi te i s  an a l t e r a t i o n  p roduc t  o f  se rpen t ine .  

The percentage o f  magnet i te  i s  t h e  same i n  t h e  ta l c -magnes i te  zone as i n  t h e  

s e r p e n t i n i z e d  zone. The c o l o u r  o f  t a l c  v a r i e s  f rom dark  grey th rough  va r i ous  

shades o f  green t o  p a l e  green. When pu l  v e r i  zed i t  i s  g r e y i s h  whi te .  I n  genera l  , t h e  

t a l c  i s  sheeted and has a  sch i s t ose  appearance; t h i s  i s  p a r t i c u l a r l y  n o t i c e a b l e  i n  

t h e  o l d  a d i t  below Opencut No. 9. (McCammon, 1949). Magnesi t e  i n  g r a i n s  and 

v e i n l e t s  up t o  6 inches wide i s  s c a t t e r e d  th rough  t h e  t a l c .  I n  some p laces t h e  

magnesi t e  has weathered out ,  l e a v i n g  t i n y  r i d g e s  of t a l c  which g i v e  t h e  ou t c rop  a  

rough, p i t t e d  surface. The con tac t  between t h e  t a l c  and se rpen t i ne  areas i n  t h e  

s i  11 a re  g rada t i ona l ,  b u t  t h e  g rada t i on  takes  p l ace  w i t h i n  a  few feet .  

R e l a t i v e l y  l i t t l e  e x p l o r a t i o n  work has been c a r r i e d  ou t  f o r  t a l c  i n  t h i s  

u l  t r a b a s i c  i n t r u s i o n .  Bancro f t  (1921 ) ment ions t h e  t a l c  m inera l  i z a t i o n  and 

i n d i c a t e d  t h a t  some "samples show m a t e r i a l  t h a t  would make a  medium grade taleurn 

powder o r  m igh t  be u s e f u l  as a  paper f i l l e r " .  Wi lson (1926) v i s i t e d  t h e  p r o p e r t y  

when compi1inyaGSC vo lumeonTa l cDepos i t s  incanada ,  a n d d e s c r i b e d t h e p r o p e r t y a s  





a  "massofserpent ine,800-1000 f e e t w i d e a n d 1 / 4 m i l e l o n g t h a t h a s b e e n m o r e o r l e s s  

t ransformed t o t a l c t h o r u g h o u t  i t s  l eng th " .  Hegoes o n t o  say, "The l a r g e s t  zone o f  

t a l c  observed o c c u p i e s t h e  b o t t o m o f a  p i t 2 0  f e e t w i d e ,  50 f e e t  l o n g  and up t o  6 f e e t  

deep. The m a t e r i a l  f rom t h e  p i t  i s  a  v a r i  gated greeni  sh-grey t a l c  s c h i s t  .... under 

t h e  microscope i t  i s  seen t o  cons i  s t  o f  coarse g r a i n s  o f  carbonate (p robab ly  

magnesi t e ) ,  g ranu la r  magnet i te  and f i n e  micaceous t a l c .  Th i s  t a l c  i s  t o o  dark  t o  be 

ground f o r  use as a  ta l cum powder o r  o t h e r  purposes f o r  which a  w h i t e  c o l o r  i s  

e s s e n t i a l ,  b u t  should be s a t i s f a c t o r y  f o r  t h e  manufacture o f  r o o f i n g  m a t e r i a l  o r  

o t h e r  p roduc ts  i n  which excep t i ona l  p u r i t y  i s  no t  impor tan t .  It would be e s p e c i a l l y  

u s e f u l  i n  those  ma te r i  a1 s  where r e f r a c t o r y  qua1 i t i e s  a re  requ i  red." He a1 so f e l t  

t h a t  t h e  t a l c  was remarkably s i m i l a r  t o  t h a t  f rom t h e  Eagle  C la im on southern 

Vancouver I s l and .  

Some uses and s p e c i f i c a t i o n s  f o r  t a l c  a re  g iven  below: 

Grades o f  t a l c  a re  most f r e q u e n t l y  i d e n t i f i e d  w i t h  t h e  end use, such as 

ceramic, p a i n t ,  r o o f i n g ,  i n s e c t i c i d e ,  and paper. The impo r tan t  des i  r a b l e  

p r o p e r t i e s  i n c l u d e  so f t ness  and smoothness, c o l o r ,  1  us te r ,  h i g h  s l  i p  tendency, 

m o i s t u r e c o n t e n t , o i l  and grease absorp t ion ,  chemical i ne r t ness ,  f u s i o n  p o i n t ,  heat  

and e l e c t r i c a l  c o n d u c t i v i t y ,  h i gh  d i e l e c t r i c  s t reng th ,  and many o thers .  

More s p e c i f i c  requi rements  f o r  t a l c  i n  t h e  above-mentionedend uses f o l l o w :  

Ceramics - Un i fo rm chemical and phys i ca l  p r o p e r t i e s  a re  requi red.  Manganese and 

i ron  a re  ob jec t i onab le ,  and f o r  h i  gh-frequency i n s u l a t o r s ,  no more than  0.5% CaO, 

1.5% i r o n  oxide, and 4% A1 0 a re  u s u a l l y  t o l e r a t e d .  
2 3 

Paints - I m p u r i t i e s  t h a t  g r i n d  t o  c o l o r s  o t h e r  than  w h i t e  a re  h i g h l y  ob jec t i onab le .  

To y i e l d  t h e  des i  r ed  smooth p a i n t  f i l m ,  a t  l e a s t  98.5% must pass a  325 mesh screen. 

t 

Roofing - A low-grade o f f c o l o r  and impure t a l c  i s  acceptable.  

Insecticides - Requirements a r e  chemical  i n e r t n e s s  w i t h  respec t  t o  t o x i c a n t s ,  

s a t i s f a c t o r y  b u l k  dens i t y ,  and low ab ras i ve  c h a r a c t e r i s t i c s .  



Rubber - Many s y n t h e t i c  rubbers  use ground t a l c  as f i l l e r s  i n  t h e i r  compounding 

f o r m u l a t i o n s .  Volume changes, amount o f  f i l l e r ,  and p a r t i c l e  s i z e  a l l  a f f e c t  t h e  

s t r e s s - s t r a i n  r e l a t i o n s h i p s  o f  t h e  p roduc t .  

Paper - Requirements i n c l u d e  chemica l  i n e r t n e s s ,  s o f t n e s s ,  f reedom f r o m  g r i t ,  

s a t i s f a c t o r y  i n k  acceptance,  b r i g h t n e s s ,  and d i s p e r s i b i l i t y  i n  water .  

Cosmetic and Pharmaceuticals - T a l c  must be g r i t  f r e e ,  f i n e l y  s i zed ,  c h e m i c a l l y  

pure,  and p l e a s i n g  i n  c o l o r .  F o r  cosmet ics ,  t a l c  must have good d r y  s l i p  

c h a r a c t e r i s t i c s .  

As ment ioned above, b o t h  c o l o r  and p u r i t y  a r e  i m p o r t a n t  c h a r a c t e r i s t i c s  o f  

t a l c .  They can be p a r t i a l l y  d e s c r i b e d  by  " b r i g h t n e s s "  wh ich  i s  a measure o f  

r e f l e c t a n c e  i n  te rms  o f  p e r c e n t  compared w i t h  t h e  r e f l e c t a n c e  o f  p u r e  magnesium 

o x i d e  , a s  t h e  s t a n d a r d  100%. 

CONCLUSIONS 

1. Acco rd ing  t o  K e r r ,  t h e  f o l l o w i n g  ev idence  i n d i c a t e s  t h a t  t h e  

S p r o a t  Moun ta in  u l  t r a b a s i c  s i  11 was empl aced by i n t r u s i o n  as a  s o l  i d  body. 

- There  i s  v e r y  l i t t l e  ev idence  o f  t he rma l  a1 t e r a t i o n  o f  t h e  c o u n t r y  

rocks .  

- Marked v a r i a n c e s  o f  a t t i t u d e s  o f  t h e  c o u n t r y  r o c k s  i n d i c a t e  h i g h  

p r e s s u r e s  a t  t h e  t i m e  o f  i n t r u s i o n .  
- No x e n o l i t h s  o r  f o r e i g n  b o d i e s  a r e  p r e s e n t  i n  t h e  u l t r a b a s i c  body, 

such as a r e  commonly found i n  magmatic i n t r u s i o n s . ,  
- The u l t r a b a s i c  body i s  semi -conformable  w i t h  bedd ing  p l a n e s  o f  t h e  

c o u n t r y  rock  and i s  b e s t  d e s c r i b e d  as a  s i  11. 

- The t a l c  ca rbona te  and s e r p e n t i n i z e d  zones a r e  m i n e r a l o g i c a l l y  

d i  s t i  n c t  , p o s s i b l y  i n d i c a t i n g  t h a t  t h e  o r i g i n a l  u l  t r a b a s i c  m a t e r i  a1 

underwent two s e p a r a t e  phases o f  a l t e r a t i o n .  
- Rep1 aced f i b r e  v e i n s  i n  t h e  t a l c  c a r b o n a t e  zone i n d i c a t e  t h a t  t a l c  

ca rbona te  i s  an a l t e r a t i o n  p r o d u c t  o f  se rpen t ine .  
- M i n o r  amounts o f  c h r o m i t e  a r e  found i n  t h e  u l t r a b a s i c  body. 

Chromi te  i s  be1 i e v e d  t o  be found  o n l y  i n  b o d i e s  o f  i n t r u s i v e  na tu re .  



There a re  two zones o f  a1 t e r a t i o n  p resen t  i n  t h e  u l t r a b a s i c  body. The 

p e r i p h e r a l  zone i s  h i g h l y  ca rbona t i zed  and t h e  core  zone i s  h i g h l y  

se rpen t in i zed .  These zones represen t  t w o d i s t i n c t  phases o f  a l t e r a t i o n  o f  

t h e  o r i  g i  na l  u l  t r a b a s i  c ma te r i  a1 which i s be1 i eved t o  have been composed 

mai n l y  o f  01 i v i  ne, w i t h  m i  nor  amounts o f  pyroxene, chromi t e  and magneti t e .  

The prominent f r a c t u r e s  i n  t h e  s e r p e n t i  n i  zed zone c o n s t i t u t e  t h e  main 

i n f l u e n c e  caus ing f o rma t i on  o f  asbestos i n  t h e  u l t r a b a s i c  s i l l  and were 

developed i n  d u r i n g  t e c t o n i c  a c t i v i t y  i n  Cretaceous t ime. Hydrothermal 

f l u i d s  e n t e r i n g t h e  f r a c t u r e s  brought  about t h e  a l t e r a t i o n  o f  a n t i g o r i t e  t o  

c h r y s o t i  l e .  

P r e l i m i n a r y  assays o f  c h r y s o t i l e  samples i n d i c a t e  them t o  be o re  grade 

m a t e r i a l ,  w h i l e  XRD a n a l y s i s  showed t a l c  samples t o  c o n t a i n  t o o  l a r g e  a 

percentage o f  i m p u r i t i e s  t o  make a d e s i r a b l e  product.  I t i s  thought ,  

however, t h a t  f u r t h e r  sampl ing would l o c a t e  zones o f  pu re r  t a l c .  

The p rospec t  i s  we1 1 s i t u a t e d  rega rd i ng  t r a n s p o r t a t i o n ,  access i  b i  1 i t y  f o r  

mine development (open p i t ) ,  and p r o x i m i t y  t o  p u l p  and paper m i  11 s i n  

B r i t i s h  Columbia and t h e  nor thwes t  U.S.A. The Trans Canada Highway and CPR 

mai n l  i ne a t  Revel s toke a re  o n l y  33 km nor th ,  w i t h  conec t i  ons t o  p u l p  and 

paper mi 11 s a t  Kamloops 150 km west and Skookumchuck 250 km east. A1 so, a 

1 arge pu l  p and paper m i  11 i s 1 ocated 150 km south, near  Cast1 egar, which i s 

on Arrow Lake and may be se rv i ced  by barg ing.  

RECOMMENDATIONS 

1. P r e s e n t l y  t h e  p rospec ts  f o r  t h e  asbestos i n d u s t r y  a re  b leak  as t h e  

U.S. Envi  ronmental P r o t e c t i o n  Agency has r e c e n t l y  recommended banning a1 1 

use o f  asbestos intheU.S.A. Th i s  proposal ,  i f  enacted i n t o l a w , w i l l  have 

a permanent nega t i ve  e f f e c t  on t h e  e n t i r e  i n d u s t r y  as o t h e r  c o u n t r i e s  wf 11 

l i k e l y  t a k e  s i m i l a r  p o s i t i o n s  i n  t h e  f u t u r e .  I t  i s  t h e r e f o r e  no t  

recommended t o  f u r t h e r  exp lo re  t h e  asbestos showings a t  t h i s  t ime. 



2. The p rec ious  metal  con ten ts  i n  t h e  t h r e e  stream s i l t  samples t h a t  

w e r e t a k e n i n  1 9 8 5 w e r e a l l  low and d i d  no t  i n d i c a t e  go ld ,  s i l v e r  o r  p l a t i n u m  

m i n e r a l i z a t i o n .  A1 though t h i s  1  i m i t e d  amount o f  sampl i n g  i s  no t  

conc lus ive ,  t h e  remote chance t h a t  f u r t h e r  work may l o c a t e  anomalous 

p rec ious  meta ls ,  i s  no t  cons idered a p r i o r i t y  wor th  f o l l o w i n g  up a t  t h i s  

t ime. 

3.  The poss i  b i  1  i t y  o f  d i s c o v e r i n g  a  s i  gni  f i  can t  t a l c  depos i t  on t h e  

c l a ims  i s  good. The t a l c  p o t e n t i a l  should  be f u r t h e r  exp lo red  by 

p rospec t i ng  and comprehensive rock sampling. The rock  samples should  be 

t e s t e d  by a  capable l a b o r a t o r y ,  such as t h e  O n t a r i o  Research Foundat ion,  

f o r  va r i ous  c h a r a c t e r i s t i c s  i n c l u d i n g  b r i gh tness ,  f l o t a t i o n  c o l o r ,  t a l c  

content ,  and amount o f  undes i r ab le  m i n e r a l s  and i m p u r i t i e s .  The b r i g h t n e s s  

( %  r e f l e c t a n c e )  and minera logy  would be determined by X-ray d i f f r a c t i o n  

t e s t s .  

4. Cat t r e n c h i n g  and d r i  11 i n g  would be t h e  nex t  s tep  t o  e x p l o r e  any 

s i g n i f i c a n t  zones o f  good qua1 i t y  t a l c  t h a t  may be 1 ocated as a  r e s u l t  o f  t h e  

sampl i ng program. 

5. I f  a  p o t e n t i a l  orebody o f  t a l c  i s  l o c a t e d  by d r i l l  i ng ,  t h e  

subsequent course o f  a c t i o n  should  i n v o l v e :  

a  Ore C h a r a c t e r i z a t i o n  ( X R D )  - what i s  t h e  m inera logy  and 

volume%of t h e  o re  ( t a l c  & magnesi te +?). Does i t  c o n t a i n  

asbestoform minera ls ,  i r o n  r i c h  m ine ra l s  o r  c h l o r i t e .  

b )  B e n e f i c i a t i o n  T e s t i n g  - t h i s  i s  necessary t o  determine 
methods o f  t rea tment  as we1 1  as p r o v i d e  samples of t a l  c  p roduc t  f o r  

f u r t h e r  c h a r a c t e r i  z a t i  on and eva l  u a t i  on s tud ies .  B r igh tness ,  

minera logy,  chemis t ry ,  phys i ca l  c h a r c t e r i  s t i c s  and o t h e r  market 

c r i t i c a l  s p e c i f i c a t i o n s  w i l l  need t o  be generated i n  o rde r  t o  

conduct market s tud ies .  



COST STATEMENT 

H e l i c o p t e r  

Mo te l  & Meals 

Truck  Ren ta l  

Gas 

Geochemical A n a l y s i s  

M i l l  Tes t  o f  Asbestos Samples 

S a l a r i e s :  

F i e l d ,  2 days @ $250/day 
O f f i c e ,  3 days @ $250/day 
Typ ing  and pho tocopy ing  

C. G r a f ,  P.Eng. 
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S .  Dyk, I .  Lyn, Fi le  
Cop~es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. Ian kyn of BrincoExploratinn department brought in a sample of 
asbestos ore for  t e s t  m i  11 i ng . The sample comes from a praperty 
in the Revelstoke area.  

Results : 

1. The 4 .4  kilogram sample was run through the t e s t  mill the 
same way we run a dryer sample (feed samnle t.o ollr dry rock 
s torage) .  

2 .  The 8 ,  L8, and 30 ,  mesh f ree  and contained f ib re  passes resulted 
in 3 .67% f ib re  of AX qual i ty .  

3 .  An additional combined 8 ,  18, 30 mesh pass had 2.05% f i b r e  and 
the combined 40 mesh l i f t s  had 2 .  33% f ib re .  His tor ica l ly ,  
comparing dryer r e su l t s  t o  actual mill recoveries, we never 
recover the additional percentage f i b r e  obtained from these l i f t s .  
We normally have a percent recovery t h a t ' f a l l s  between the 
18m FF/CF  l i f t s .  and 30m FF/CF  l i f t s .  

4 .  The following i s  a summary of 8 ,  1 8 ,  30 mesh 1 i f t s  compared t o  
shipping standards. 

Bauer Mc?lett T & N C l a s s ~ f ~ e r  . . 

4 1 4  35 200 -200 7 14 25 50 200 -200 G.F. - - - - - - - - - - - -  
Revel stoke #1 11 29 30 1 0  20 5 1 0  33 27 8 1 7  89  
Ax Shipping Specs. 8 34 25 11 22 3 14 32 20 1 2  1 9  86 

Procedure: 

1. The 4 .4  kilogram sample was run on the t e s t  mi 11 1 i ke a normal 
dryer sample. 

2. That i s ,  two comtained f ib re  passes with the hazemag crusher s e t  
a t  1000 R.P.M. a re  run and the 8 ,  1 8 ,  30 mesh f r ee  and contained 
(FF /CF)  l i f t s  are  collected separately. The overs from these two 



passes a re  collected and run again with the hazemag crusher s e t  
a t  1500 R . P . N .  This time the 8 ,  18, 30 mesh l i f t  material i s  
combined as one sample. A t  the same time a l l  the 40 mesh material 
i s  col lected.  

3. The f ib re  from each s e t  of samples i s  then degri t ted and tested 
for  qua1 i  t y .  

4. Results of t e s t s  are  entered into the computer and attached i s  
the Test Mill report summary. Bauer McNett, T & N Class i f ie r  and 
percent recoveries a re  adjusted to a constant dust o f  22%. 

5. The overs and dust as well as unused f ib re  from tes t ing  i s  retained 
and a v a i  lab1 e f o r  i n s p e c t i o n .  

B. Pra t t  
Lab. Supervisor 



LIFT K S H  LIFT 
WT g 

8M FF/CF 22.2 
181 FF/CF 107.1 
301 FFICF 32.1 

ADD I T  I ONAL PASS 
, 8,18,3OM COMB 90.2 

40M COMB 12.2 

ACT % REC 
ADJ % REC 

Bauer HcNett Results, Adjustment for dust 

SAMPLE TYPE 
SAMPLE DETAILS 

TM # 903-85 
WEIGHT 4.4 Kg 

REU.*1 
JUNE185 

% RECOVERY S.A. ACT BAUER McNETT ADJ BAUER kNETT 
ACT CUM ADJ CUM 4 14 35 200 -200 4 14 35 200 -200 
0.50 0.50 0.43 0.43 4600 29 24 8 5 34 34 28 7 9 22 
2.43 2.94 2.56 2.99 2000 9 36 3 1  6 18 9 34 33 2 22 
0.73 3.67 0.76 3.74 2200 5 10 44 22 19 5 10 46 17 22 

AVERAGE 11 29 30 10 20 11 29 32 6 22 

2.05 2.05 1.58 1.58 4000 5 20 27 8 40 7 26 2 1  24 22 
0.28 2.33 0.26 1.83 5600 1 4 10 57 28 1 4 9 64 22 

AVERAGE 5 18 25 13 39 6 23 19 30 22 

OVERALL AVERAGE 8 25 28 12 27 9 27  28 14 22 

FF CF FFtCF ADD TOTAL 

DATE 



ERINCO MINING LIMITED 

CASSIAR DIUISON 

LIFT MESH LIFT 
WT 9 

8M FF1CF 22.2 
18M FFICF 107,l 
30R FF1CF 32.1 

ADD IT I ONAL PASS 
8,18,30M COMB 90.2 

40M COMB 12.2 

TEST MILL REPORT 

Computer Estimated Grades, Double Adjustment 

SAMPLE TYPE 
SAMPLE DETAILS 

X RECOVERY S.A. 
ACT CUM ADJ cum 
0.50 0.50 0.44 0.44 4600 
2.43 2.94 2.67 3,lO 2000 
0.73 3.67 0.81 3.92 2200 

AUERAGE 

2.05 2.05 1.79 1.79 4000 
0.28 2.33 0.27 2.06 5600 

AUERAGE 

ACT TAN CLASSIFIER 
7 14 25 50 200 - 
39 14 8 . 4  4 
0 12 47 20 7 
0 0 7 65 16 
5 10 33 27 8 

TM # 903-85 
WEIGHT 4.4 Kg 

REU.*l 
JUNE105 

ADJ TAN CLASSIFIER G.F. 
-200 7 14 25 50 200 -200 
33 45 16 9 4 '  4 22 118 
15 0 11 42 18 7 22 90 
13 0 0 6 58 14 22 6 8 
17' 5 9 3 1  25 8 22 8 9 

OVERALL AUERAGE 4 8 28 28 10 22 4 8 98 28 10 22 81 

F F CF FFtCF ADD TOTAL 

ACT !i REC 0.00 0.00 3.67 2.33 6.00 
ADJ % REC 0.00 0.00 3.92 2.06 5.98 
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APPENDIX I 1  

BULK SAMPLE TESTS OF SPROAT MOUNTAIN ASBESTOS 



APPENDIX I 1  

TheDepar tmentof  Mines a t  Otawa has tw i cedoneexpe r imen ta l  work on samples 
f rom t h i s  depos i t .  The f i r s t  t e s t  was done i n  1927 on a  300 pound sample. The 
general  conc lus ions  a r r i v e d  a t  by t h e  t e s t  were as f o l l o w s :  

" T h e l o n g e r f i b r e s , + 2  and+4mesh, a r e w o o d y i n t e x t u r e ,  l a c k i n g i n  
r eng th  and cou ld  no t  be used f o r  sp inn ing,  sh ing le ,  no r  paper making. 
e  o n l y  p o s s i b l e  marketab le  p roduc ts  t h a t  cou ld  be produced f rom t h i s  

c l a s s  o f  f i b r e  i s  cement s tock,  g rad ing  0-0-5-1 1, and f i n e  f i b r e  c o n t a i n i n g  
a  l i t t l e  sand, known as asbes t i c  and used i n  t h e  manufacture o f  f i n i s h i n g  
p l a s t e r .  " 

2. The second t e s t  was run  on a  524 pound sample i n  1949. Th i s  sample 
was taken  f rom new showings opened up i n  1949 and gave b e t t e r  r e s u l t s .  The 
f i b r e  was found comparable t o  t h a t  produced i n  Quebec. A combinat ion o f  
screened p roduc ts  cou ld  be made e q u i v a l e n t  per  t o n  o f  sample t o  114 pounds 
o f  f i b r e  hav ing  a  sh i pp ing  t e s t  o f  0.0-1.3-10.2-4.5 o r  a  42 grade. T h i s  
would be good f o r  paper s tock  o r  s l i g h t l y  below s h i n g l e  s tock  and c o u l d  be 
used f o r  asbestos board, t i l e ,  and sh ing les .  

Analyses o f  samples o f  s l i p  and c r o s s - f i b r e  m a t e r i a l ,  taken  by t h e  w r i t e r  
f rom Open c u t  No. 4  and analysed i n  t h e  B r i t i s h  Columbia Department o f  Mines 
Laboratory ,  a re  g i ven  below: 

S i02  Mg0 A12U3 FeO H O+ HZO- Fe203 MnO 
% % % E % % % % 

Cross f i b r e  40.84 45.25 0.90 0.30 9.95 0.74 2.20 0.07 
S l i p - f i b r e  30.61 39.84 0.98 0.38 20.22 1.40 6.09 0.58 

References 

1. Canada, Dept. o f  Mines, Mines Branch No. 711, I n v e s t i g a t i o n s  i n  o re  
d ress i ng  and me ta l l u rgy ,  1928, pp. 95, 96. 

2. Bureau o f  Mines, Ottawa, Report  o f  t h e  M inera l  Dress ing  and M e t a l l u r g y  
Labo ra to r i es ,  I n v e s t i g a t i o n  No. 2594, October, 1949. 



APPENDIX I11  

GEOCHEMICAL ANALYSIS REPORT OF STREAM S I L T  SAMPLES 



PHONE 980-5814 

MIN- EN Laboratories Ltd. 
Specialists in Mineral Environments 

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M IT2 

ANALYTICAL PROCEDURES REPORT FOR ASSESSMENT 
WOPK' - PLATINUM, PALLADIUM, AND GOLD 

~eochemical samples received for Platinum, Palladium, and Gold 
processed by Min-En Laboratories Ltd., at 705 W. 15th St., North 
Vancouver employing the following procedures. 

After samples are prepared for analysis (grounded or sieved) a 30 
gram subsample is weighed into crucibles and fluxed with Litharge 
and suitable flux material fire assayed down to the bead stage. 

Then the bead is dissolved by Aqua Regia . 

After cooling the sample solutions to room temperature they are 
made up to suitable volumes. 

The sohutions are analysed by computer operated Jarrell Ash 9000. 
Inductively Coupled Plasma Analyser. 

Reports are given by the computer in parts per billion after the 
instrument is standardized with a suitable suite of standards. 



MIN-EN Laboratar i  es L t d  - 
S ~ e c i a l i s t s  i n  Mineral Enviranments 

705 #EST 15th STREET NORTH VANCOUVER. E.C. CANADA VTt l  11: 

*"YE: t 604 1980-581 4 OR (604) 988-4524 TELEX: 04-352829 

GEOCHEMICAL A N A L Y S I S  C E R T I F I C A T E  

COMPANY: CHRIS GRAF 
PROJECT : 
A T T E N T I O N :  C H R I S  GRGF 

FILE: 5-234 
DATE: JUNE 24/85. 
TYPE:  S O I L  GEOCHEM 

We hereby c e r t i f y  t h a t  t h e  f o l l o w i n g  are t h e  r e s u l t s  of t h e  geochemica l  
a n a l y s i s  made on 3 sample s  s u b m i t t e d .  



APPENDIX IV 

XRD ANALYSIS OF TALC SAMPLES 



Province of 
British Columbia 

Ministry of Parliament Buildings ExPo 
Energy, Mines and 
Petroleum Resources 

Victoria 
British Columbia 
V8V 1 X4 

April 18, 1986 

Mr. Chris Graf, 
Active Minerals Ltd.1 
1013-837 West Hastings Street ,  
VANCOWEXl B.C. 
v6C la 

Dear Chris: 

RE: REVELSTOKE TALC SAMPLES 

The t a l c  - as you aan see m the lab sheet - is defini te ly not a good 
qual i ty  mineral. Only a fur ther  study can tell i f  a product o f  
indus t r ia l  qual i ty  can be processed, i.e. i f  the grain s i ze  is such 
that the f l o t a t i m  can separate pure talc fran chlor i te  (Fe source) 
and rragnetite with mgnesite.  After that w can find at i f  the 
resul t ing t a l c  meets the industry puri ty  standards ard i f  it is 
competitive with talc fran Montana. 

Y o u r s  t ruly,  

Z.D. Hora, 
Industrial  Minerals Special is t  





SPECTROGRAPHIC REPORT 
SIL A l  Mg - .- Ca. Fe- 

P b  C u  Z n  M n  ._ A g _ _ -  V _ -  T I  . NI- 

C o  P N a  - . K -  W- 

SI - A l  - M g  . Ca Fe- 

P b  C u  Z n  M n  e Ag-- V- - T I  NI - 
C o  N a  K -  W - 

X-RAY DIFFRACTION REPORT AND COMMENTS - -- 

KEY 
COLUMNS 28-31 
U M F C  u l t ramaf ic  
A N D S  andes~ te  
B S L T  basalt 
C R B N  carbonat l te  
D C l T  dacire 
D O R T  d : o r ~ t e  
G B B R  gabbro 
G R N T  granite 
G R D R  g ranod~o r i t e  

COLUMNS 32 - 33 

G R NS 
M N Z N  
O B S D  
P N L T  
QZPP 
R Y L T  
SRPN 
S N K N  
SY N T  

greenstone 
monzon t te  
obsldian 
phono l i t e  
quar tz  p o r p h y r y  
rhyo l i t e  
se rpen t i n~ te  
shonk i n i t e  
syenite 

0 4  Proterozo ic  12 Cambr ian 
0 5  He l i k l an  14 Omov ic i an  
0 6  Hadryn ian  16 Sl lur ian 
10 Paleozoic 18 Devonian 
11 Plot.-Paleozoic 2 0  Carbon i ferous 

COLUMNS 36 - 43 
M ~ n e r a l  Inventory  Number  o r  p r o p e r l y  name 

T R C T  
T U F F  
AMPB 
CLCC 
GNSS 
M R B L  
P L L T  
SCST 
H R F L  

t rachyte  
t u f f  
amph ibo l i t e  
calc-st i icate 
gneiss 
marb le  
p h y l l l t e  
schist 
horn fe ls  

2 1 Mississippian 34 Jurasslc 
22 Pennsylvanian 36 Cretaceous 
24 Permian 4 0  Cenozoic 
3 0  Mesozo~c  4 2  Ter t ia ry  
32 Triassic 44 Quaternary  

5 0  U n k n o w n  

COLUMNS 44 - 80 
Commen ts  

S K R N  
G O U G  
A R G L  
C H R T  
C O A L  
D L M T  
L M S N  
M A R L  
O R T Z  

skarn 
gouge 
argelllte 
cher t  
coal 
d o l o m i t e  
l ~ rnes tone  
mar l  
quar tz i te  

SNDS 
S H L E  
S L S N  
M R L Z  
M V S P  
D lSS  
S C K K  
V E I N  
A L R Z  

COLUMN 34 
SAMPLE TYPE 
Single grab sample 
ChanneVchip  
Compos i te  sample 
D r i l l  core  
Talus o r  t ranspor ted 
So i l  
S i l t  
O the r  

sandstone 
shale 
si l tstone 
rn lne ra l~za t i on  
rnasslve su lph ide 
d~sse ln lnated 
s tockwork  
veln 
alteration 

COLUMN 35 
% SULPHIDE 
0 i 0 . 5  
1 0.5-1 
2 1-10 
3 10-50 
4 1.50 

ANALYTICAL METHOD 

AA ATOMIC ABSORPTION 
AH HYDRIDE GENERATION 
FA FIRE ASSAY 
ES EMMISSION SPEC 
XR X-RAY FLUORESCENCE 
WC WET CHEMICAL 
CL COLORIMETRIC 
CV COLD VAPOUR 

SAMPLE PREPARATION 

W TUNGSTEN CARBIDE 
C CERAMIC 
S STEEL 
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