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ASSESSMENT WORKS 1985 - 1986 

W I M  - WIM-TA - ARNE - TOM CLAIMS GROUP 

CARIBOO MINING DIVISION 

INTRODUCTION 

The areas where the physical works w e r e  done, a lso  where the samplings 

have been taken out, the reports issued, are situated on the Sovereign 

Mountain, on the r ight  bank of the Sovereign Creek. They are located on 

the Main Forestry Road, called the Swift River Road, between km 10 and 

km 13. 

The general area is situated 38 t o  40 kms in a south-easterly direction 

from the town of Quesnel. The claims units  are situated north and south 

and para l le l  t o  the Forestry Road (see map M.93A/13 Swift River). To reach 

t h i s  area from Quesnel, one takes the Barkerville Road from the bifurcation 

of Road 99 t o  Prince George and the road going t o  the airport ,  proceeds 

t o  the Cottonwood Bridge, from there drives for  10 km (approx.) t o  the 

junction of the Barkerville Road with the Swift River Forestry Road. One 

follows the Swift River Road t o  road sign 1316, w h e r e  the areas begin and 

continue t o  1319, where the areas end. 

W e  received M r .  Brian Fairbank, P.Ehg., geologist of Nevin Sadlier- 

Brown Goodbrand Ltd. in  Quesnel. 

On the 3rd of June, 1985, we went together t o  the Wim - Wim-Ta claim 

s i t e s ,  t o  show the peridodite t a l c  outcrops in the Do-Do Creek. W e  a lso 

showed the area where we did the diamond d r i l l ing  in the t a l c ,  we a lso 



showed same of the cores b i t s  coming from the holes. M r .  Fairbanks and 

L I measured the width of the metmrphics where the t a l c  f o m t i o n s  are 

occuring. 

I showed the remaining b i t s  of the structure of the shed we bui l t  

t o  come with the tools  and the machinery needed fo r  the dr i l l ing .  We worked 

during 5 days, 3 men a t  8 hours per day on the d r i l l ing  i n  1971. Mr. Fairbank 

saw the col lar  of one hole, the others have been f i l l e d  with silt i n  the 

creek, with s o i l  where d r i l l ing  s tar ted in so i l s .  W e  showed t o  Mr. Fairbank 

the t a l c  exposures from the two banks of the Dr>-Do Creek and the ridges 

where talc has been encountered. M r .  Fairbank took samples in the Do-Co 

Creek in w h a t  is called the peridodite t a l c s ,  and with the author of t h i s  

report measured the width of the deposit. 

I showed where the ultrabasics s tar ted t o  the north of the metamorphics, 

Overburden t o  the east  and west of the t a l c ,  in  some areas of the outcrops 

the overburden didn't  permit a f u l l  evaluation of the deposit. 

M r .  Fairbank and myself went t o  see the presence of t a l c  in the following 

creeks ; 

Creek No. 1 - I showed the de t r i tus  (debris) of t a l c  in the creek bed and 

also the gravels on each bank. S m  pieces were more than 2 inches in 

length and 1 inch i n  width. Creek No. 1 is situated 520 m east of the 

Do-Do Creek. It flows in a north-south direction. Between 300 and 400 

m in  the creek, several pieces of grey t a l c  rocks with pyri te  have been 

found on the r ight  bank and in the creek. 



Creek No. 2 - 150 m t o  the east  of creek no. 1 ,  flowing in the same direction 

is creek no. 2. Approximately same debit of water in the two creeks. 

When we arrived in t h i s  creek it was easy t o  real ize that the coarseness 

of the t a l c  was bigger than in creek no. 1. W e  went 55 m upstream and 

found several boulders weighing 2 or  3 kg each, and smller ones. M r .  

Fairbank c m n t e d  saying, and I quote "the t a l c  deposit is not f a r  away 

from this ."  

Creek No. 3 - 240 m t o  the eas t ,  imnediately north of the Swift River Road, 

I showed a boulder measuring approximately 2 m x 2 m and 0.60 m in  thickness 

containing more than 6 tonnes of platy t a l c  - numerous boulders are scattered 

in that area north of the road, plus more rolled boulders south of the 

road. Mr. Fairbank took smples of t h i s  type of ta lc .  North of the boulders 

with platy t a l c ,  in the creek, a l l  the big trees on the two banks, have 

fal len in the creek over the years. In t h i s  creek the t a l c  is very foliated; 

in each spring run-off, the waters are penetrating the t iny  crevasses of 

the fol iat ions and cause the t a l c  t o  swell; by t h i s  same action the roots 

of the trees lack the i r  hold and they f a l l  in  the creek. It is also an 

indication of the great width of the t a l c  deposit in  t h i s  creek. 

In t h i s  creek a l o t  of t a c t i t e s  have been discovered in different 

places in the banks and in the streams. There is a skarn (metasomatism 

of rock with carbonate ) with green colours ( fuschite ) containing sulfides 

with nickel and cobalt, the exposures of the skarn are in place and w i l l  

be further investigated in 1986. 300 m east  of t h i s  creek, there are exp- 

osures of dolomite approximately a t  the same level  than the skarn. 

In the l e f t  bank affluent of creek no. 3, there is a big vein of calc- 

s i l i c a t e ,  which is the same a s  wollastonite, white with calcium and quartz. 

The talcose zones are south of the skarn and the wollastonite. A t  the 



Swift River Road level ,  245 m east of creek no. 3, creek no. 4 & 5 ( i n  

L one flow) are seen before they enter the culvert which passes under the 

road in  a north-south direction. 

A t  the bottom of the huge embankment of the road, I showed boulders 

of t a l c  in  the creek and on the l e f t  and right banks of the creek them- 

selves. Boulders can be seen in a l l  areas south of the road going north 

in the creeks 4 & 5, 200 m north of the culvert ,  t a l c  disappears. 

From the Do-Do Creek, east t o  Creek No. 1 520 m 

From Creek No. 1 ,  east  t o  Creek No. 2 150 m 

k o m  Creek No. 2, east t o  Creek No. 3 240 m 

k o m  Creek No. 3, east  t o  Creeks No. 4 & 5 345 m 

1255 m (approx) 

There is a continuity of showings of t a l c s  from Do-Do Creek t o  Creek 4 

& 5. There are also indications of t a l c s  w e s t  of Do-Do Creek. 

Physical Works 1985 - 1986 

Arne & L. Fardal staked 6 claims which are included in t h i s  group 

a s  Wim-Ta 7 & 8 plus the Arne claims. Clearing and building of t r a i l s  

fo r  accesses t o  Creek No. 1 and from No. 1 t o  Creek No. 2.  Clearing t r a i l  

t o  the graphitic exposures on right bank of the Do-Do Creek. Scrubbing in 

Do-Do Creek for  new t a l c  exposure. 200 # t a l c  sanple taking in Do-Do and 

between Creek No. 3 & 4. 

The beneficiations tests have shown a highly good quality of t a l c s  

in  the peridodites (cosmetic and pharmaceutical) and also the ores of 

platy t a l c s  contain from 80 t o  90 % t a l c .  



Talc has a wide variety of uses and markets with specifications such 

as  : Grain s ize  Weight per unit volunle 

shape O i l  absorption 

Color Hardness 

Chemicals and minerals Brightness 

Conposit ions e tc .  

O u r  t a l c  has the same specifications a s  some t a l c  imported from the United 

States,  and t h i s  represents a defini te  advantage for  the Company because 

it w i l l  permit the elimination of imports from the U.S.A. 

Previously a "notice t o  group" has been issued a t  my request f o r  the 

Tom, Kimo I tu la  claims. Today, looking a t  the map of claims locations, 

the configuration of the claims as  they are ,  demand a new "notice t o  group" 

a s  shown on the most recent map with the new claims plotted on it. 

I introduce with t h i s  report,  a new 'notice t o  group asking that Tom 

claim - (4766C4) be cancelled from the previous "notice t o  group", and 

be transferred t o  the new one executed by R. Trifaux for  Trifco Minerals 

Ltd. 

The assessment works of 1985 - 1986 have been done by R. Trifaux (author 

of the present report ) . A resolution of the Board of Directors of Trifco 

Minerals Ltd. accepted the transfers of the claims from R. Trifaux t o  the 

Company. 

The o f f i c i a l  papers have not been completed a s  yet ,  so the assessment 

works are still in  the name of R. Trifaux himself. The mining recorder 

of Quesnel told me t o  do the assessmnt works in my name in a phone conver- 

sation dated 29-01-86. 



W e  established a reserve of 112,500 tons of ores in  the peridodites 

L alone. (See drawing and calculations of the above indicated reserves),  

based on diamond d r i l l i n g  ( s m a l l  r i g  3 / 4  inch b i t )  the d r i l l ing  of 6 holes, 

never reached the bed rock, there was t a l c  a t  the end of the cores. Our 

probable reserves are 112,500 tons of ores in the peridodites alone. The 

possible ores reserves can be more extensive. They w i l l  be established 

Our  chartered accountant gave a valuation of the reserves of t a l c ,  

magnetite and precious metals from our informations and the geological 

report. 

W e  are planning t o  increase our indicated reserves in  1986. 



TECHNICAL DATA 
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1. INTRODUCTION 

A t o t a l  o f  s i x  rock samples were received by Ontar io Research from 

T r i f c o  Minerals Limited. These rock samples were taken a t  random from 

I t he  surfaces o f  var ious rock bodies located i n  several mining d i s t r i c t s  

o f  B r i t i s h  Columbia. Ontar io  Research was requested by T r i f c o  Minera ls  

t o  analyse these samples as spec i f i ed  i n  a l e t t e r  dated January 21, 

1985. The samples were t o  be analysed fo r :  

(1) Sample No. I - t h e  amount o f  Wol las ton i te  present; 

( 2 )  Sample No. I 1  - the  amount o f  t a l c ,  magnesite n i cke l ,  c o b a l t  

and gold present; 

I (3)  Sample No. I V  - the  amount o f  mica present; 

(4 )  Sample No. V I I  - the  amount o f  carbon and f l a k e  graph i te  

present; 

(5) Sample No. V I I I  - the  amount o f  B a r i t e  present; 

(6) Sample No. I X  - the  amount o f  i lmen i te ,  magnetite, vanadium 

and niobium present. 

This repo r t  describes the  t e s t  work t h a t  was undertaken by Ontar io 

Research on the  s i x  rock samples. 

1 2. TEST PROCEDURES 

1 Each rock sample was ground t o  minus t h i r t y - f i v e  mesh using a s h a t t e r  

1 box. Representative po r t i ons  were taken from the  ground mater ia l  by 

us ing the  r i f f l e  method f o r  sampling. These po r t i ons  were used f o r  t he  

i f o l l ow ing  t e s t  procedures. 

I A l l  s i x  rock samples were analysed by X-ray d i f f r a c t i o n  t o  i d e n t i f y  
I 

I 

t he  major mineral  components present, and t o  p rov ide  semi-quant i ta t ive I 

' 1 
I 

estimates of t h e i r  r e l a t i v e  amounts. Where spec i f ied ,  chemical analyses I 

! 
were performed using convent ional t e s t  procedures. I 

1 
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3. RESULTS AND DISCUSSION 

The r e s u l t s  obtained f o r  each sample are discussed separately.  

3.1 Sample No. I 

The semi-quant i ta t ive X-ray d i f f r a c t i o n  technique ind ica ted  t h a t  t he  I 

f o l l ow ing  minera l  components were predominant i n  t h i s  sample: I 

Dolomite 

Quar tz  

Magnesi t e  
4 - 
Talc 

Approx. 35% -- "-".."-.* 
Approx. 30% 

I 
< 

Approx. 30% 4 
6% 

Other M i  nor  Phases (5% 

The u n i d e n t i f i e d  minor phases may inc lude Kaol in  o r  a serpent ine 
I 

mineral .  This rock sample appeared t o  be a s i l i ceous  magnesium/calcium 
I 

carbonate. Wol las ton i te  i s  formed by the  metamorphism o f  s i l i ceous  

l imestones (igneous contac t  zones and i n  h igh  grade, r e g i o n a l l y  

memamorphosed rocks) .  Therefore, although Wol lastoni te  was no t  observed , 

t o  be present i n  t h i s  rock sample, there  i s  a p o s s i b i l i t y  t h a t  I 

Wo l las ton i te  may be found if there  i s  evidence t h a t  h igh  grade reg iona l  I I 

metamorphism o r  an igneous contac t  zone i s  present i n  t he  area. I 
I 

3.2 Sample No. I 1  

The semi -quanti t a t i v e  X-ray d i f f r a c t i o n  technique revealed t h e  

f o l l o w i n g  major minera l  components present i n  t h e  sample. 

Talc 
, ,: *. .-. ". , . . ,'. , ,*. . -*~. .. .,- - m- *. a, 

Do1 omi t e  Approx. 30% ' 
* " -  " " "-...-~**--.... .m ** e " a -  

Serpentine - - - " -- - A P " I ? ~ ~ ~ . , ~ O % ?  .- 

Other Minor Phases Appro~.  5% 
I 

I 1 

These r e s u l t s  a re  encouraging, and may warrant f u r t h e r  work i n  t h e  1 
I 

! 
I area from where t h i s  sample was taken. Although the  serpent ine minera l  1 

1 
I I 

1 appears t o  be the  non-fibrous, a n t i g o r i t e  form, f u r t h e r  t e s t  work should I 1 

1 i nc lude microscopy i n  order  t o  i nves t i ga te  the  presence o f  ch ryso t i l e ,  an 
I 
I 

asbestos minera l .  The u n i d e n t i f i e d  minor phases may inc lude c h l o r i t e .  



d 

r- - __ -_- -- - ---- -- -- __._ . 

- 4  . . 
1 
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b 

The chemical ana lys is  revealed the  f o l l o w i n g  elemental concentrat ions.  

Au' 0.002 oz/ton 

These r e s u l t s  i n d i c a t e  t h a t  t he  contents o f  these elements a re  

marginal i n  t he  sample. 

3.3 Sample No. I V  

The semi-quant i ta t ive X-ray d i f f r a c t i o n  r e s u l t s  were as fo l l ows .  

C h l o r i t  
-*-" - -  - * .  

Ta lc  

Dolomite Approx. 1  5% .) 
I - .-- 1- _..I"^..- -._-"._ ^ -*---̂ -& ^_--. -- "- **" I 

Magnesi t e  (5% 

Other Minor Phases (5% 

Although mica was no t  present as expected, t h e  r e s u l t s  a re  
i 1 

, encouraging f o r  a t a l c  concentrate. Some commercial t a l c  products 
I 1 

I con ta in  c h l o r i t e .  The q u a l i t y  o f  t he  products may, however, be poor  i f  I 

1 

I t h e  c h l o r i t e  contains a h igh  amount o f  i r o n  i n  i t s  c r y s t a l  s t ruc tu re ,  
I , 

thereby lowering t h e  br ightness o f  t h e  p o t e n t i a l  products.  I 

3.4 Sample No. V I I  
I 

I The semi-quant i ta t ive X-ray d i f f r a c t i o n  r e s u l t s  revealed t h a t  t h e  
I 

, 
i 

f o l l o w i n g  mineral  phases were present i n  t he  sample. 
I 

Quartz 

C a l c i t e  

Approx. 55% 

Approx. 20% 
I 
I Do1 omi t e  Approx. 10% 

I Muscovite Approx. 10% 

Other H inor  Phases Approx. 5% 
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This sample, which was be l ieved t o  con ta in  graphi te ,  was stage 

crushed and screened on a  200 mesh screen c lo th .  The p lus  200 mesh I 

f r a c t i o n  was examined f o r  t h e  presence o f  g raph i te  f l a k e  using a  
I 

microscope. Graphite f l a k e  was n o t  found t o  be present i n  any o f  t he  1 

I 

p l us  200 mesh f r a c t i o n s  du r i ng  the  stage crushing operat ion. I 

Consequently, i f  any graph i te  was present i n  t h e  sample, i t  would have t o  1 

be amorphous. This could poss ib l y  exp la in  why the  graphi te  was no t  

i d e n t i f i e d  by X-ray ana lys is  (amorphous ma te r i a l  wi 11 appear t ransparent  

by t he  X-ray d i f f r a c t i o n  technique). 

The r e s u l t s  o f  t h e  chemical ana lys is  f o r  carbon content i n  t he  sample 

were as fo l lows.  

I 

To ta l  Carbon 8.63% 

Carbonate 1.33% 
J 

Other Carbon ." 7.30% 
p --."-- dm.'* ' * #  --t, "+ * -. . iY""*. ,, 

These r e s u l t s  i n d i c a t e  t h a t  there  i s  i n  f a c t  a  s i g n i f i c a n t  I 

carbonaceous phase present i n  t h e  sample, and re in fo rces  the  argument I 

I 
t h a t  i t i s  probably amorphous. . I n  o rder  t o  f u r t h e r  study t h i s  phase, a  

1 I 
I I ~ p o r t i o n  o f  t he  crushed ma te r i a l  was s l u r r i e d  i n  a  t e s t  tube w i t h  

I 
d i s t i l l e d  water. One o r  two drops o f  p ine  o i l  were added, and the  I 

I I 

s l u r r y  was shaken and al lowed t o  s e t t l e .  The p ine o i l  apparent ly 
1 1 

a l lowed the carbonaceous phase t o  f l o a t  on top  o f  t he  water; t h i s  may 
i 

i n d i c a t e  t he  presence o f  graphi te .  
I 

3.5 Sample No. V I I I  
I 

Both the  Barium content  o f  0.04% and the  s p e c i f i c  g r a v i t y  o f  2.5 
1 

i nd i ca ted  t h a t  t h i s  sample could n o t  con ta in  b a r i t e .  This was confirmed 
i 

by t he  semi-quant i ta t ive X-ray d i f f r a c t i o n  analys is .  The fo l l ow ing  

minera ls  were detected i n  t h e  sample. 

Clay Minera l  Approx. 30 - 50% 
* . . * -- IC-__ - 1 4- 

Feldspar Approx. 10 - 20% 

Quartz  Approx. 10% 

Do1 omi t e  Approx. 10% 

Other Minor Phases Approx. 10 - 20% 



The c l a y  mineral was found t o  be a  poor ly  def ined component which 

appeared t o  be a  mix ture  o f  montmor i l lon i te  and ve rm icu l i t e .  The 

u n i d e n t i f i e d  minor phases may inc lude small amounts o f  muscovite and an 

amphibole mineral .  There i s  a l so  a  p o s s i b i l i t y  t h a t  t h i s  sample 

contains some non-crys ta l l ine  phases. 

3.6 Sample No. I X  

The X-ray d i f f r a c t i o n  pa t te rn  obtained f o r  t h i s  sample was very 

complex, and consequently on ly  the  fo l l ow ing  minera l  phases could be 

i d e n t i f i e d .  

Amphibole Mineral  Approx. 50% 

C h l o r i t e  Approx. 25% 

Other Phases Approx. 25% 

The u n i d e n t i f i e d  p o r t i o n  o f  t h i s  sample was a  complex mix ture  which 

appears t o  conta in o ther  s i l i c a t e  minerals and poss ib l y  some .magnetite. 

The chemical analys is  f o r  t h i s  sample i s  as fo l lows.  

Acid Soluble Fe 7.17% 

T i  02 0.79% 

V 0.39% 

Nb t o  f o l l o w  

The low Ti02 content ind ica tes  t h a t  there  i s  very l i t t l e  i lmen i te ,  i f  

any, present i n  t h i s  sample. The niobium assay i s  unavai lable a t  t h e  

present t ime, and w i l l  be reported a t  a  l a t e r  date. 

4. CONCLUSIONS 

O f  the  s i x  samples evaluated i n  t h i s  program, two may warrant f u r t h e r  
.- - - -- 

i n v e s t i g a t i o n  should the  volume o f  t h e i r  deposits permi t .  The two 
--- . ..-. . . - a  

samples, namely 'Sample No. 11'' and "Sample No. I V u ,  i nd i ca ted  r e l a t i v e l y  

h igh  t a l c  contents. Fur ther  geological  prospect ing may reveal  even 
- - -  

h igher  .-,? I_ t a l c  I ?  + _  _ contents from these two areas. - - * 
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It should be noted t h a t  most o f  t he  present-day t a l c  products 

a c t u a l l y  conta in mixtures o f  many o ther  minera ls  such as t remol i te ,  I 
c h l o r i t e ,  dolomite, mica and magnetite. I n  f ac t ,  most o f  the f i l l e r  

I grade t a l c s  sold t o  the paper, p l a s t i c s  and rubber i ndus t r i es  contain, a t  - .  
best.  90% t a l c .  

It should a lso  be kept i n  mind, however, t h a t  t a l c ,  along w i t h  many 
I 

, 
o f  the  o ther  f i l l e r  type minerals, i s  being subjected t o  increasing 

demands f o r  higher p u r i t y  and q u a l i t y  t a l c s .  I n  t he  case of p u r i t y ,  

associate minerals may cause de le ter ious  s ide  e f f e c t s  i n  the end users1 

products; f o r  example, carbonates t h a t  w i l l  r eac t  w i t h  alum i n  the 

papermaking process o r  the  presence o f  quar tz  which may cause excessive 

wear on the  machinery. 

P a r t i c l e  s ize  and br ightness are two very important parameters f o r  

q u a l i t y .  I n  general, t he  f i n e r  t he  p a r t i c l e  s i z e  and the  higher t he  

*-L_ 
br ightness value, the  h igher  t he  q u a l i t y  o f  t he  t a l c  product. 

These two fac tors  ( q u a l i t y  and p u r i t y )  should be kept  i n  mind should I 

I an exp lora t ion  campaign be considered on these two proper t ies.  - 
I 

C .  A. Booth I. H. Joyce 
Associate Research S c i e n t i s t  Manager 
Non-Metallic Minerals Centre Mineral  Resources Centres 



MATERIALS DIVISION 

M i n e r a l  Resources Cent res  

BENEFICIATION AND EVALUATION OF 

TWO TALC-BEARING BULK SAMPLES 

FROM QUESNEL. BRITISH COLUMBIA 

I n d u s t r i a l  M i n e r a l s  Serv ices  
Report  No. IMS 63-40334-85 

f o r  

C .  A .  Booth 
December 4 ,  1985 

T r i f c o  M i n e r a l s  L i m i t e d  
751 C l a r k  Road 
S u i t e  308 
Coqui t lam,  B.C. 
V3J 3Y3 

A t t e n t i o n :  Mr. R .  T r i f a u x  



CONTENTS 

1. INTRODUCTION 

2. TEST WORK 

2.1 Bench Scale Studies 

2.2 Product Evaluation 

3. RESULTS AND DISCUSSION 

3.1 Rock Reduction Tests 

3.2 Preliminary Flotation Tests 

3.3 Locked-Cycle Flotation Tests 

3.4 Magnetic Separation 

3.5 Product Quality 

4. CONCLUSIONS 

Page 

1 



1. INTROOUCTION 

T r i f c o  Minera ls  L i m i t e d  i s  c u r r e n t l y  i n v e s t i g a t i n g  a  t a l c  p r o p e r t y  

l oca ted  near Quesnel, B r i t i s h  Columbia, f o r  p o s s i b l e  commercial 

e x p l o i t a t i o n .  F i e l d  examinat ion o f  t h e  su r face  occurrences o f  t a l c ,  

coupled w i t h  a  p re ' l im ina ry  market study, has i n d i c a t e d  t h a t  t h e  p r o p e r t y  

c o n s t i t u t e s  a  p o t e n t i a l  source o f  t a l c  f o r  domestic markets, p a r t i c u l a r l y  

as a  p i t c h  c o n t r o l  agent i n  t h e  p u l p  and paper i n d u s t r y .  

Based upon these encouraging r e s u l t s ,  T r i f c o  Minerals sampled severa l  

su r face  occurrences of t a l c  f rom severa l  l o c a t i o n s  on t h e i r  c la ims.  

Based upon a  f i e l d  examinat ion o f  t h e  samples, two t a l c  types were 

i d e n t i f i e d :  " p e r i d ~ d i t e ' ~  and l a p l a t y  t a l c M ,  respec t i ve l y .  A t o t a l  o f  

approximately 50 lbs .  of each t a l c  t y p e  was c o l l e c t e d  and shipped t o  

On ta r io  Research f o r  a n a l y s i s .  

O n t a r i o  Research was requested by T r i f c o  Minera ls  t o  eva luate  t h e  two 

ta l c -bear ing  bu lk  samples f o r  t h e i r  q u a l i t y  as p o t e n t i a l  sa leab le  

products.  Th is  r e p o r t  descr ibes t h e  work undertaken by Ontar io  

Research, as w e l l  as recommendations f o r  f u t u r e  work on t h e  Quesnel t a l c  

p roper t y .  

2. TEST WORK 

2.1 Bench Scale Studies 

The two ta l c -bear ing  b u l k  samples were s i z e  reduced i n  a  l abo ra to ry  

impact crusher (1/4It gap, 2264 rpm). One pass was requ i red  f o r  both 

bu lk  samples. 

A b r i e f  program was undertaken t o  determine t h e  t ime requ i red  t o  

l i b e r a t e  t h e  i n d i v i d u a l  t a l c  p a r t i c l e s  f rom t h e  undes i rab le  (gangue) 

m ine ra l s  i n  a  l a b o r a t o r y  batch  b a l l  m i l l .  A l l  b a l l  m i l l  t e s t s  were 

conducted us ing  d r y  b a l l  m i l l  systems. B a l l  m i l l  t imes of 15, 30, 60 

and 120 minutes were evaluated i n  t h i s  program. 



It was concluded t h a t  a b a l l  m i l l  t i m e  o f  120 minutes f o r  each 

ta l c -bear ing  sample, i s  requ i red  t o  1 i bera te  t h e  i n d i v i d u a l  t a l c  

p a r t i c l e s .  The b a l l  m i l l  t ime  would prepare a product  approximately 80% 

f i n e r  than  325 mesh (44 v) i n  p a r t i c l e  s i ze .  The p a r t i c l e  s i z e  would 

conform t o  commercial t a l c - m i l l i n g  p r a c t i c e .  

Approximately 5 kg  o f  each crushed ta l c -bear ing  sample was b a l l  

m i l l e d  f o r  two hours. The b a l l  m i l l e d  m a t e r i a l  would be t h e  feed sample 

f o r  t h e  f l o t a t i o n  t e s t  work. 

A program was conducted t o  e s t a b l i s h  t h e  cond i t i ons  f o r  a t a l c  

concentrate.  A t o t a l  o f  16  t e s t s  were conducted t o  determine t h e  e f f e c t  

o f  d i s p e r s i n g  agents, pH mod i f i e rs ,  f r o t h i n g  agents, c o n d i t i o n i n g  and t h e  

number o f  f l o t a t i o n  stages i n  p repar ing  a t a l c  concentrate.  Sodium 

hexameta phosphate, sodium hydroxide and MIBC were evaluated as 

d i s p e r s i n g  agent, pH m o d i f i e r  and f r o t h e r ,  r e s p e c t i v e l y .  

Based upon t h e  best  r e s u l t s  ob ta ined f rom t h e  f l o t a t i o n  t e s t  program, 

t h e  two ta l c -bear ing  samples were subjected t o  a locked-cycle t e s t  which 

requ i red  a rougher and f o u r  c leaner  stages. A l l  f l o a t s  were conducted 

a t  a pH ranging between 10 and 13 u n i t s .  These t e s t s  w i l l  be f u r t h e r  

discussed i n  s e c t i o n  3 o f  t h i s  r e p o r t .  

The locked-cycle concentrates f rom t h e  two ta l c -bear ing  samples were 

f u r t h e r  cleaned w i t h  a Carpco, l a b o r a t o r y  Wet High I n t e n s i t y  Magnetic 

Separator (WHIMS). Both t a l c  concentrates were subjected t o  f i v e  stages 

o f  magnetic separat ion,  us ing  s t e e l  wool as t h e  magnetic medium. The 

c u r r e n t  was 5.6 amps f o r  a l l  f i v e  stages. 

The non-magnetic t a l c  concentrates f rom t h e  two samples were oven 

d r i e d  and b a l l  m i l l e d  f o r  one hour t o  break up t h e  d r i e d  fragments. 

2.2 Product Eva luat ion  

The products f rom t h e  two ta l c -bear ing  samples were evaluated and 

compared t o  s p e c i f i c a t i o n s  f o r  a commercia l ly  a v a i l a b l e  t a l c  product  

us ing  standard t e s t s .  
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P a r t i c l e  s i z e  d i s t r i b u t i o n  was determined using a  Sedigraph. Th is  

i s  a  sedimentat ion technique which i s  genera l l y  used by t he  t a l c  indus t ry .  

Brightness of the  two products was determined by t he  Zeiss Elrepho 

re f lec tometer  using a  luminous green f i l t e r .  This method i s  one o f  

several p rac t i ced  by the  t a l c  indust ry .  

O i l  of absorpt ion was determined by the  spatula ru le-out  method (ASTM 

0 281). 

Density o r  s p e c i f i c  g r a v i t y  was determined by the picnometer 

method. A soap so lu t i on  was required t o  d isperse the  t a l c  samples i n  

d i s t i l l e d  water, which i s  a  problem due t o  i t s  hydrophobic nature. 

The pH o f  the  two t a l c  samples was determined by ASTM D 1208-78. 

Chemical and mineral  p u r i t y  was determined using X-ray f lourescence 

and X-ray d i f f r a c t i o n ,  respec t i ve ly .  

3. RESULTS AND DISCUSSION 

3.1 Rock Reduction Tests 

A summary o f  the  impactor and b a l l  m i l l  s i ze  d i s t r i b u t i o n s  f o r  t he  

per idod i te  and p l a t y  t a l c  samples are shown i n  Tables I and 11, 

respect ive ly .  A comparison between the  percent cumulat ive passing f o r  

the two samples ind ica ted  the  p l a t y  t a l c  mate r ia l  reduces a t  a  f a s t e r  

r a t e  than the pe r i dod i t e  mate r ia l .  The t e s t  work ind ica ted  t h a t  the 

t a l c  would be s u f f i c i e n t l y  l i be ra ted  w i t h  approximately 80% o f  the 

mate r ia l  f i n e r  than 200 mesh. Consequently, the  pe r i dod i t e  mate r ia l  

required a  6O-minute gr ind,  wh i le  the  p l a t y  t a l c  requ i red a  30-minute 

g r i nd  (see Tables I and 11). 

During the  f l o t a t i o n  t e s t  work, i t  became apparent t h a t  a  cleaner 

t a l c  concentrate could be obtained w i t h  a  f i n e r  g r i nd  f o r  both samples 

(80% f j n e r  than 325 mesh). Therefore, approximately 5  kg of  pe r idod i te  

and p l a t y  t a l c  were ground f o r  120 and 60 minutes, respect ive ly .  
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It should be po in ted ou t  t h a t  u l t r a f i n e  mate r ia l  could i n t e r f e r e  w i t h  

the  e f f i c i e n c y  o f  f l o t a t i o n .  This u l t r a f i n e  e f f e c t  on f l o t a t i o n  

e f f i c i e n c y  could n o t  be addressed i n  t he  present d r y  batch method o f  b a l l  

m i l l i n g .  This e f f e c t  should be studied i n  a  continuous b a l l  m i l l i n g  

c l a s s i f i c a t i o n  c i r c u i t  placed ahead o f  t he  f l o t a t i o n  c i r c u i t .  The 

ob jec t i ve  o f  the  g r i nd ing / c l ass i f i ca t i on  c i r c u i t  would be t o  prepare a  

minus 325 mesh f l o t a t i o n  feed having t he  l e a s t  amount o f  u l t r a f i n e s  as 

possib le.  

3.2 Pre l iminary  F l o t a t i o n  Tests 

The p re l im inary  f l o t a t i o n  t e s t  r e s u l t s  are  summarized i n  Table I 1 1  o f  

t h i s  repor t .  With the exception o f  one t e s t  (16), the work was 

conducted on the pe r i dod i t e  mate r ia l .  The p l a t y  t a l c  batch t e s t  was 

conducted a t  the  cond i t i on  t h a t  produced the  apparent c leanest  t a l c  

concentrate from the  pe r i dod i t e  mate r ia l .  

I n  general, an apparent ly clean t a l c  concentrate could no t  be 

adequately prepared wi thout  s i g n i f i c a n t  losses o f  t a l c  t o  t a i l s .  A t  

best, the  t a l c  concentrates appeared t o  have a  s l i g h t  d i sco loura t ion  t o  

them. The per idod i te  had a  grey hue, wh i l e  the  p l a t y  t a l c  had a  yel low 

hue. These d isco lourat ions were observed f o r  a l l  f l o t a t i o n  

condi t ions.  Since these samples were taken from the surface, the 

d isco loura t ion  may be ox ida t ion  products, and may not  be t y p i c a l  of  the 

t a l c  body. Oxidat ion products o r  f i l m s  genera l ly  i n t e r f e r e  w i t h  

f l o t a t i o n  e f f i c i e n c y  as we l l  as the q u a l i t y  o f  the f i n a l  t a l c  products. 

For f l o t a t i o n  t es t s  summarized i n  Table 111, the  f l o t a t i o n  feed was 

s l u r r i e d  w i t h  1,000 m l  o f  d i s t i l l e d  water, condi t ioned f o r  2 minutes, and 

f l oa ted  using 2  drops (0.02 ml)  o f  MIBC. The various cond i t i on ing  

agents (NaOH and sodium hexameta phosphate) were added stepwise dur ing 

t he  cond i t i on ing  per iod.  A l l  o f  t he  t e s t s  were conducted a t  room 

temperature (23 - 24'~). A 10% W/W so l u t i on  o f  NaOH was used: the 

volume used f o r  each t e s t  i s  shown i n  Table 111. Except where ind icated 

i n  Table 111, t he  t e s t s  were conducted w i t h  a  rougher and four  cleaner 

stages. 
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With t h e  except ion  o f  t e s t s  4 and 5, 250 g of feed was used. The 

feed we igh t  f o r  t e s t s  4 and 5  was 500 g. A d i spe rsan t  (1.5 ml o f  sodium 

hexameta phosphate) was used f o r  t e s t s  1 2  and 15. 

The f i r s t  t h r e e  t e s t s  (1, 2  and 3) were conducted t o  determine t h e  

response o f  t h e  p e r i d o d i t e  t o  i n i t i a l  f l o a t  cond i t i ons .  These t e s t s  

were i n i t i a l  t r i a l s ,  and consequently t h e i r  m a t e r i a l  balances were n o t  

measured. The f i r s t  t e s t  was run  w i t h o u t  NaOH a d d i t i o n ,  b u t  w i t h  

approximate ly  0.04 ml of  MIBC as t h e  f r o t h i n g  agent.  A very  

u n c o n t r o l l a b l e  f r o t h  occurred which r e s u l t e d  i n  a  very  d i r t y  t a l c  

concentrate.  I n  t h e  second t e s t ,  t h e  pH was ad jus ted  t o  12 w i t h  NaOH, 

and t h e  f r o t h e r  (MIBC) was reduced t o  0.02 ml.  Th i s  reduced t h e  v i s u a l  

t a l c  content  i n  t h e  rougher t a i l s ,  b u t  produced a  d i r t y  t a l c  

concentrate.  The t h i r d  t e s t  was run  t o  determine if any t a l c  remained 

i n  t h e  rougher t a i l s  o f  t h e  second t e s t  c o n d i t i o n s .  This  t e s t  conf irmed 

t h a t  a l l  f l o a t a b l e  t a l c  was recovered w i t h  t h e  second t e s t  cond i t i ons .  - Again, t h e  t a l c  concent ra te  appeared d i r t y .  

Tests 4  and 5  were run w i t h  s i m i l a r  c o n d i t i o n s  as t e s t s  1 and 2, 

r e s p e c t i v e l y ,  w i t h  t h e  except ion  o f  t h e  reduced f r o t h e r  a d d i t i o n  (0.02 ml 

f o r  t e s t  4  and 0.04 ml f o r  t e s t  7 ) .  Tests 4  and 5  were fed w i t h  500 g 

o f  m a t e r i a l  i ns tead  o f  a  250 g  feed used f o r  t e s t s  1 and 2. These t e s t s  

i n d i c a t e d  t h a t  a  somewhat c leaner  p roduct  was recovered f rom t e s t  5, b u t  

more t a l c  was apparent ly  l o s t  t o  t a i l s .  As expected, t h e  f l o t a t i o n  

t imes were longer  than t h e  prev ious  t h r e e  t e s t s .  This  was obv ious ly  due 

t o  t h e  l a r g e r  weight  o f  feed used f o r  t e s t s  4  and 5. 

Tests 6 and 7  were conducted us ing  a  feed o f  250 g  and a  slower 

i m p e l l e r  speed (1,000 rpm used i n  t h e  p rev ious  t e s t s  t o  a  speed o f  700 

rpm here) .  These t e s t s  were conducted t o  i n v e s t i g a t e  t h e  e f f e c t  o f  

i m p e l l e r  speed on t a l c  recovery and concen t ra te  q u a l i t y .  The pH of t e s t  

6 was ad jus ted  t o  12 u n i t s ,  w h i l e  t h e  pH o f  t e s t  1  was n o t  adjusted.  

- With  t h e  except ion  of t h e  scavenger s tage performed i n  t e s t s  6 and 7, 

these two t e s t s  were s i m i l a r  t o  t e s t s  2  and 1, r e s p e c t i v e l y .  The 



- r e s u l t s  confirmed t h a t  the  NaOH add i t i on  produced a c leaner t a l c  

concentrate ( t e s t  6 compared t o  t e s t  5) .  bu t  a t  t he  expense o f  a  lower 

t a l c  recovery. The slower impe l l e r  speed a l so  cont r ibuted t o  a  lower 

t a l c  recovery but  cleaner concentrate. 

F ive  t e s t s  (8, 9, 10, 11 and 12) were conducted w i t h  an impe l le r  

speed o f  1000 rpm f o r  the rougher stage, and a speed of 700 rpm f o r  t he  

subsequent c leaner stages. A scavenger stage was no t  performed i n  these 

t es t s .  These t e s t s  were designed t o  recover as much t a l c  as poss ib le  

from the  rougher stage (h igher  impe l le r  speed), and t o  c lean the f i n a l  

t a l c  concentrate as much as poss ib le  ( lower impe l l e r  speed). As shown 

i n  Table 111, the  d i f ference between t he  t e s t s  was the  amount o f  NaOH 

added t o  the  s l u r r y .  As shown i n  Table 111, a  pH greater  than 12 u n i t s  

could no t  be obtained by f u r t h e r  add i t i ons  o f  NaOH. To some extent ,  

t h i s  i s  r e f l e c t e d  by the cons is tent  concentrate recovery ( t e s t s  8, 9 and 

11).  The d i f f e rence  between t es t s  8  and 9 was t h a t  the cleaner stages 

o f  t e s t  9  were adjusted t o  the  pH o f  12. This, as we l l ,  had l i t t l e  

e f f e c t  on the  t a l c  concentrate recovery. I n  a l l  cases, t a l c  reported t o  

t a i l s  and a d i r t y  concentrate was recovered. Add i t i on  o f  NaOH d id ,  

however, produce a somewhat c leaner concentrate. Larger NaOH condi t ions 

d i d  not  v i s u a l l y  improve t he  concentrate. 

Sodium hexameta phosphate was added t o  t e s t  12 i n  order t o  improve 

d ispers ion o f  p a r t i c l e s  i n  the  s l u r r y .  Although a l a r g e r  t a l c  

concentrate was recovered, the  concentrate was s t i l l  d i r t y  and t a l c  was 

s t i l l  present i n  the  t a i l s .  

Three add i t i ona l  t es t s  (13, 14 and 15 were conducted a t  a  pH o f  12 

and the impe l le r  speed was var ied.  I n  t e s t  13 the  impe l l e r  o f  the 

rougher was 900 rpm, wh i le  the cleaners were performed w i t h  a  700 rpm 

speed. The rougher and the  f i r s t  two cleaners were performed w i t h  an 

impe l le r  speed o f  900 rpm f o r  t e s t  14, wh i l e  the  t h i r d  and f o u r t h  

cleaners wee run w i t h  speeds o f  800 rpm and 700 rpm, respect ive ly .  The 

impe l le r  speed remained constant a t  900 rpm f o r  t e s t  15. I n  t e s t  15, 

sodium hexameta phosphate was a l so  added t o  improve dispersion.  A 

scavenger stage was a l so  conducted f o r  t e s t  15. 



w With t h e  except ion  o f  t e s t  15, t h e  q u a l i t y  o f  t h e  t a l c  conceht ra te  

was improved over  t h e  prev ious  t e s t s ,  b u t  t h e y  were s t i l l  f a i r l y  d i r t y .  

The d i spe rsan t  was aga in  found t o  recove r  a  h i g h e r  amount o f  t a l c ,  b u t  

prepared a  d i r t i e r  concent ra te  ( t e s t  15).  

The f i n a l  t e s t  (16) conducted i n  t h e  p r e l i m i n a r y  f l o t a t i o n  t e s t  

program was conducted on t h e  p l a t y  t a l c  m a t e r i a l .  Wi th t h e  except ion  o f  

o m i t t i n g  t h e  a d d i t i o n  o f  sodium hexameta phosphate, t h e  t e s t  was 

conducted w i t h  s i m i l a r  c o n d i t i o n s  t o  t e s t  15. Very l i t t l e  was l o s t  t o  

t a i l s ,  and t h e  concent ra te  was c leaner  than  t h e  p e r i d o d i t e  

concentrates.  The concent ra te  d id ,  however, c o n t a i n  some m ine ra l  

i m p u r i t i e s .  

3.3 Locked-Cycle F l o t a t i o n  Tests 

Locked-cycle f l o t a t i o n  t e s t s  were conducted on t h e  two ta l c -bea r ing  

samples us ing  t h e  5 kg o f  b a l l  m i l l e d  m a t e r i a l  as feed. The o b j e c t i v e  

o f  these t e s t s  was t o  prepare as c lean a  t a l c  concent ra te  as poss ib le ,  a t  
L t h e  expense of recovery.  The locked c y c l e  t e s t s  would a l s o  determine i f  

t h e r e  would be any m a t e r i a l  bu i ld -up  i n  t h e  c leaner  r e c i r c u l a t i n g  loads: 

a  s i g n  o f  u n l i b e r a t e d  p a r t i c l e s .  

The t e s t s  were conducted w i t h  a  rougher and f o u r  c leaner  stages o f  

f l o t a t i o n .  A scavenger stage was n o t  performed i n  t h e  locked-cyc le 

t e s t s .  The t a i l s  f rom each c leaner  s tage were mixed w i t h  t h e  feed o f  

t h e  prev ious  f l o t a t i o n  stage i n  t h e  n e x t  ba tch  t e s t .  This  would 

s imu la te  a  r e c i r c u l a t i n g  load i n  a  cont inuous f l o t a t i o n  c i r c u i t .  A 

t o t a l  of 10  batches was conducted on t h e  two t a l c - b e a r i n g  samples. 

A l l  f l o t a t i o n  stages ( rougher and c leaners )  were conducted w i t h  an 

i m p e l l e r  speed o f  900 rpm. A 250 g  charge was f e d  i n t o  100 ml o f  

d i s t i l l e d  water  f o r  each rougher stage. The pH o f  t h e  r e s u l t a n t  s l u r r y  

was ad jus ted  t o  12 u n i t s  us ing  a  10% W/W s o l u t i o n  of NaOH. The pH o f  

t h e  subsequent c leaner  stages were n o t  ad jus ted ,  b u t  t he  pH was 

L 

recorded. A d i spe rsan t  was n o t  employed i n  t h e  locked-cyc le t e s t s .  

A l l  t e s t s  were conducted a t  room temperature (23O/c). M I B C  (0.02 m1) 

was added as t h e  f r o t h e r .  



w The consumption o f  NaOH and the pH o f  each rougher and c leaner  s tage 

i n  each batch  a r e  sumnarized i n  Table I V .  The amount o f  NaOH r e q u i r e d  

f o r  t h e  p l a t y  m a t e r i a l  decreased u n t i l  ba tch  5, where i t  remained 

cons tant  a t  10  ml o f  10% W/W NaOH. The amount o f  NaOH requ i red  f o r  t h e  

p e r i d o d i t e  m a t e r i a l  was cons tant  th roughout  t h e  locked-cyc le t e s t s ,  

rang ing  from 12 t o  15 ml o f  10% W/W NaOH. 

I n  bo th  ta l c -bea r ing  samples, t h e  pH o f  each subsequent c leaner  s tage 

was reduced. Consequently, i n  f u r t h e r  t e s t  work i t  may be necessary t o  

a d j u s t  t h e  pH i n  t h e  second o r  t h i r d  c leaner  stages. 

The t ime  requ i red  t o  complete each f l o t a t i o n  stage i s  sumnarized i n  

Table V.  On average, t h e  f l o a t  t imes decreased w i t h  subsequent c leaner  

stages. Th is  may be due t o  t h e  lower  s o l i d s  con ten t  i n  t h e  c leaner  

stages. The p l a t y  m a t e r i a l  g e n e r a l l y  requ i red  l e s s  f l o t a t i o n  t ime.  

The m a t e r i a l  balances f o r  t h e  two locked-cyc le t e s t s  a r e  shown i n  

Table V I .  The "mids" f r a c t i o n  shown i n  Table V I  i s  t h e  c a l c u l a t e d  

m a t e r i a l  r e c i r c u l a t e d  i n  t h e  ba tch  t e s t  i n  ques t ion .  I n  bo th  m a t e r i a l  

types,  bo th  t h e  t a i l s  and concent ra te  became r e l a t i v e l y  s t a b l e  a f t e r  t h e  

second batch. I n  bo th  samples, however, a p r o p o r t i o n a t e l y  h ighe r  amount 

o f  t a i l s  was recovered f rom batch  7 .  Th is  may be due t o  a s t a b i l i z i n g  

e f f e c t  o f  t h e  gangue p a r t i c l e  i n  t h e  c leaner  stages. 

The c i r c u l a t i n g  mids s t a b i l i z e d  between batches 7 and 8 f o r  t he  

p e r i d o d i t e  m a t e r i a l s .  The c i r c u l a t i n g  mids f o r  t h e  p l a t y  m a t e r i a l  was 

s i g n i f i c a n t l y  reduced between batches 5 - 7, where i s  began t o  g r a d u a l l y  

inc rease i n  t h e  subsequent batches. Th i s  reduced c i r c u l a t i n g  mids may 

be a r e s u l t  o f  s t a b i l i z i n g  i n  t h e  c leaner  stages. 

A p r o p o r t i o n a t e l y  h i g h e r  amount o f  concent ra te  was recovered f rom t h e  

p l a t y  m a t e r i a l  t han  was recovered f rom t h e  p e r i d o d i t e  m a t e r i a l .  

Consequently, a  p r o p o r t i o n a t e l y  lower  amount o f  t a i l s  was recovered w i t h  

t h e  p l a t y  material. These recovery d i f f e r e n c e s  cou ld  be due t o  t h e  

h ighe r  t a l c  grade i n  t h e  p l a t y  m a t e r i a l  t han  i n  t h e  p e r i d o d i t e  m a t e r i a l .  



- A t o t a l  o f  2,500 g o f  b a l l  m i l l e d  m a t e r i a l  was subjected t o  t h e  

f l o t a t i o n  locked-cycle t e s t s  f o r  each m a t e r i a l  type.  The t o t a l  amount 

of t a l c  concentrate recovered f o r  t h e  p e r i d o d i t e  and p l a t y  m a t e r i a l  was 

29% and 44%. r e s p e c t i v e l y .  Th is  conf i rms t h e  h i g h e r  amount o f  t a l c  

p resent  i n  t h e  p l a t y  k t e r i a l .  

3 . 4  Maqneti c Separat ion 

The two concentrates obta ined f rom t h e  locked c y c l e  f l o t a t i o n  t e s t s  

were f u r t h e r  cleaned by a  l a b o r a t o r y  Wet High I n t e n s i t y  Magnetic 

Separat ion (WHIMS) method. The concentrates were s l u r r i e d  (50% W/W) and 

passed through t h e  separa tor  w i t h  a  c u r r e n t  s e t t i n g  o f  5.6 amps. A 

t o t a l  o f  f i v e  WHIMS stages were conducted on each t a l c  concentrate.  

The m a t e r i a l  balances a r e  shown i n  Table V I .  These we ight  balances 

i n d i c a t e  t h a t ,  i n  general,  l e s s  magnetic m a t e r i a l  was removed i n  t h e  

l a t t e r  magnetic separa t ion  stages. It i s  a n t i c i p a t e d  t h a t  t h e  number o f  

Ir- 
WHIMS stages cou ld  be reduced t o  one o r  two stages i n  a  p roduc t ion  model 

magnetic separator .  

The magnetic f r a c t i o n s  were observed t o  be cons iderab ly  darker  i n  

appearance than t h e i r  non-magnetic ( t a l c )  counterpar ts .  The 

non-magnetic f r a c t i o n s  appeared t o  be s i m i l a r  i n  c o l o u r  t o  t h e i r  

respec t i ve  feed m a t e r i a l s .  As shown i n  Table V I ,  t h e  br igh tness  o f  t h e  

t a l c  concentrates was s l i g h t l y  improved by t h e  magnetic separa t ion  stages. 

3.5 Product Q u a l i t y  

The chemical and minera l  p u r i t y  o f  t h e  two as-received (impacted and 

b a l l  m i l l e d  on ly )  b u l k  samples i s  shown i n  Table V I I .  A lso shown i n  

Table V I I  i s  t h e  chemical and minera l  p u r i t y  o f  t h e  f l o t a t i o n  f r a c t i o n s  

o f  t e s t  2 which were obta ined f rom t h e  p r e l i m i n a r y  f l o t a t i o n  t e s t s  (see 

sec t i on  3 . 2  f o r  d e t a i l s ) .  The chemical and m ine ra l  p u r i t y  f o r  

Beaverwhite 200 (as pub l ished by Cyprus) i s  a l s o  shown i n  t h i s  t a b l e  f o r  

comparison purposes. 



With  t h e  except ion  o f  t h e  Si02, CaO and t h e  Fe201 contents,  t h e  

chemical and m ine ra l  p u r i t y  o f  t h e  p e r i d o d i t e  t a l c  concent ra te  i s  very  

s i m i l a r  t o  t h e  commercial Beaverwhite 200 m a t e r i a l .  Depending upon t h e  

" s t a t e w  o f  t h e  WFe20aW content ,  i t  i s  a n t i c i p a t e d  t h a t  t h e  i r o n  

con ten t  cou ld  be reduced by a  magnetic sepa ra t i on  method. Th i s  would 

have t h e  e f f e c t  o f  i n c r e a s i n g  t h e  HgO and SiO2 contents o f  t h e  

p e r i d o d i t e  sample c l o s e r  t o  t h e  Beaverwhite 200 contents f o r  these two 

ox ides.  The h i g h e r  CaO con ten t  i s  p robab ly  due t o  a  h i g h e r  do lomi te  

con ten t  i n  t h e  p e r i d o d i t e  concentrate.  

The chemical and m ine ra l  ana lys i s  o f  t h e  t a i l s  and scavenger 

f r a c t i o n s  ob ta ined f rom t h e  second p r e l i m i n a r y  ba tch  f l o t a t i o n  t e s t  a r e  

a l s o  presented i n  Table V I I I .  These r e s u l t s  c o n f i r m  t h a t  t a l c  was l o s t  

t o  t h e  t a i l i n g  f r a c t i o n  (see s e c t i o n  3.2 f o r  d e t a i l s ) .  

The two f i n a l  t a l c  concentrates ob ta ined f rom t h e  WHIMS stage were 

sub jec ted  t o  f u r t h e r  q u a l i t y  t e s t s  and compared t o  t h e  q u a l i t y  o f  t h e  

commercial Beaverwhite 200 m a t e r i a l .  The r e s u l t s  o f  t h i s  t e s t i n g  a re  

presented i n  Table X I V .  

The p a r t i c l e  s i z e  d i s t r i b u t i o n  o f  t h e  p e r i d o d i t e  p roduct  i s  very 

s i m i l a r  t o  t h e  Beaverwhite 200 s i z e  d i s t r i b u t i o n .  The p l a t y  t a l c  

p roduct  i s  s l i g h t l y  coarser  than t h e  comnerc ia l  product .  

The b r i gh tness  o f  bo th  t h e  p e r i d o d i t e  and p l a t y  products a r e  lower 

than  t h e  comnercial  product .  This  may be due t o  weathering ( o x i d a t i o n )  

o f  t h e  two Quesnel t a l c  concentrates,  s ince  they  were both sampled f rom 

t h e  sur face.  The b r i gh tness  o f  t h e  two Quench t a l c  concentrates,  

however, i s  h i g h e r  t han  o t h e r  comnercial  samples a t  t h i s  s tage o f  

b e n e f i c i a t i o n .  (Some comnercial  t a l c  samples may have a  br igh tness  as 

low as 60% a t  t h i s  b e n e f i c i a t i o n  stage.) Also, t h e  br igh tness  may n o t  

seve re l y  a f f e c t  t h e  q u a l i t y  o f  paper i f  used as a  p i t c h  c o n t r o l .  Th is  

should be f u r t h e r  d iscussed w i t h  t h e  p u l p  and paper i n d u s t r y .  
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The o i l  o f  abso rp t i on  f o r  t h e  two Quesnel t a l c  products was lower - 

‘eel- 
t han  t h e  comnercial  product.  Since o i l  o f  abso rp t i on  i s  a l s o  dependent 

upon p a r t i c l e  s ize,  o n l y  t h e  p e r i d o d i t e  p roduc t  can be d i r e c t l y  compared 

w i t h  t h e  commercial product .  The lower  o i l  o f  absorp t ion  value f o r  t h e  

p e r i d o d i t e  i n d i c a t e s  t h a t  a lower amount o f  organic m a t e r i a l  i s  requ i red  

t o  complete ly  wet each minera l  g ra in .  Th is  i n d i r e c t l y  i n d i c a t e s  t h a t  

t h e  p e r i d o d i t e  product  i s  more hydrophobic than t h e  commercial product .  

Th is  i s  a d e s i r a b l e  q u a l i t y  f o r  f i l l e r s  i n  t h e  polymer i n d u s t r y .  

The d e n s i t y  and pH f o r  bo th  Quesnel and t a l c  concentrates were found 

t o  be s i m i l a r  t o  t h e  commercial Beaverwhite 200 product .  

4. CONCLUSIONS AND RECOMMENDATIONS 

The two bu lk  samples were taken from t h e  sur face m a t e r i a l ,  and 

consequently some weathered products may be present .  These weathered 

products can a f f e c t  t h e  recovery o f  t a l c  by f l o t a t i o n  and t h e  q u a l i t y  o f  

t h e  subsequent products.  Weathered products a re  g e n e r a l l y  considered t o  

be deposi ted as f i l m s  on i n d i v i d u a l  g ra ins .  Therefore, t h e  sur face o f  

-- t h e  g ra ins  may be a l t e r e d ,  which w i l l  a f f e c t  f l o t a t i o n  responses and 

o p t i c a l  p r o p e r t i e s  (b r igh tness )  o f  t h e  t a l c .  

Therefore, i t  i s  s t r o n g l y  recommended t h a t  f u r t h e r  samples should be 

taken f rom t h e  unweathered zone o f  t h e  depos i t ( s ) .  Th is  can be 

accomplished by core  d r i l l i n g  o r  by bu lk  sampling f rom a p i t .  Core 

d r i l l i n g  would g i v e  a more rep resen ta t i ve  sample o f  t h e  d e p o s i t ( s ) ,  f rom 

both  a v e r t i c a l  and l a t e r a l  perspect ive .  

It i s  a n t i c i p a t e d  t h a t  t h e  t a l c  recovery and q u a l i t y  (b r i gh tness )  

would be improved by t a k i n g  unweathered samples. 

A conceptual f lowsheet  f o r  processing t h e  Quesnel t a l c  depos i t ( s )  i s  

shown i n  F igu re  1. B r i e f l y ,  " run  o f  t h e  mineN ore  would be reduced by a 

d r y  impactor,  f o l l owed  by a wet b a l l  m i l l .  A p o r t i o n  o f  t h e  f l o t a t i o n  



reagent  (NaOH) may be in t roduced i n  t h e  b a l l  m i l l  t o  a i d  i n  p a r t i c l e  

d i spe rs ion .  The b a l l  m i l l  d ischarge would be c l a s s i f i e d  i n  a 

hydrocyclone where t h e  under f low (coarse p a r t i c l e s )  would be r e c i r c u l a t e d  

t o  t h e  b a l l  m i l l .  

The ove r f l ow  would be cond i t i oned  i n  a c o n d i t i o n e r  where t h e  

remain ing f l o t a t i o n  reagents would be added. The cond i t i oned  m a t e r i a l  

would be sub jec ted  t o  one f l o t a t i o n  rougher stage, f o l l o w e d  by  f o u r  

c leaner  stages. The c leaner  t a i l s  would r e p o r t  t o  t h e  feed o f  t he  

prev ious  f l o t a t i o n  stage. 

The f l o t a t i o n  concent ra te  would be f u r t h e r  p u r i f i e d  by one o r  two 

stages of magnetic separat ion.  The non-magnetic concent ra te  would be 

f i l t e r e d ,  d r i e d  and s to red  i n  a s i l o .  

S p e c i f i c  p roducts  would be prepared i n  t h e  f i n e  g r i n d i n g  c i r c u i t .  

These s p e c i f i c  p roducts  are, i n  general ,  prepared by c o n t r o l l i n g  t h e  

p a r t i c l e  s i ze .  The products would then be e i t h e r  shipped i n  bags o r  i n  

b u l k .  The method o f  shipment would depend upon acceptance between 

producer  and end user .  

Should t h e  t e s t  work on unweathered m a t e r i a l  prove success fu l ,  i t  i s  

recommended t h a t  a p i l o t  p l a n t  s tudy be undertaken on a cont inuous bas is ,  

up t o  t h e  s to rage s i l o .  The p i l o t  p l a n t  s tudy  should f u r t h e r  

i n v e s t i g a t e  t h e  f ineness  o f  g r i n d  requ i red  t o  l i b e r a t e  t h e  t a l c  w i t h  

l i m i t e d  overground m a t e r i a l  produced. The e f f e c t  o f  adding f l o t a t i o n  

reagents i n  t h e  b a l l  m i l l  should a l s o  be i n v e s t i g a t e d  i n  t h e  study, as 

w e l l  as f u r t h e r  reagent  a d d i t i o n s  i n  t h e  second o r  t h i r d  c leaner  stage. 



Used equipment may be considered f o r  t he  concentrat ion c i r c u i t ,  bu t  

i t  i s  s t rong ly  recommended t h a t  new wstate-of- the-artn equipment should 

be recommended f o r  the  f i n e  g r ind ing  c i r c u i t .  Various equipment should 

be invest igated using concentrate from the  p i l o t  p l a n t  concentrat ion 

c i r c u i t .  "State-of-the-art" equipment should be considered, since the 

f i n a l  end products are manufactured i n  t h i s  c i r c u i t .  

,KLL.- 
M. L. Petrovcic C .  A. Booth 
Pro jec t  S c i e n t i s t  P ro jec t  S c i e n t i s t  



TABLE I 

Mesh - 
14 

20 

28 

3 5 

4 8 

6 0 

6 5 

100 

200 

270 

-270 

Tota 1 

SUMMARY OF BALL MILL TESTS ON PERIDOTITE ROCK 

Impactor 
Cum. 

Weight Pass 
0 0 

15 Min. Grind 
Cum. 

Weight Pass 
0 0 

30 Min. Grind 
Cum. 

Weight Pass 
0 0 

60 Min. Grind 
C um. 

Weight Pass 
0 0  



TABLE I1  

SUMMARY OF BALL MILL TESTS ON PLATY TALC 

Impactor 15 Min. Grind 30 Min. Grind 
Cum. Cum. Cum. 

Weight Pass Weight Pass Weight Pass 
Mesh (%I  (X) - cx, (X) 0 0 

60 Min. Grind 
Cum. 

Weight Pass 
cx, 0 

14 

20 

2 8 

3 5 

48 

6 0 

6 5 

100 

200 

270 

-270 

Tota 1 



TABLE 111 

PRELIRIMRY TEST RESULTS 

MiiOH Rougher - Test Pu 1 p Density (%I Used Setting Float Time (min.) Weight 
Nunber Ruff ler  Scavermer Product (ml) _pH (rpm) 1 3 fl 3 4 (%I -- 

Concentrate 
Ueight 

(%I 

1000 (R) 
3.6 60 12.5 7 0 0 ( C )  10 - 8 5 5 4 51.7 

R = rougher 
C = scavenger 

# I  = 1st clearance t a i l s  
t 2  = 2nd clearance t a i  1s 
t 3  = 3rd clearance t a i  1 s 
t 4  = 4th clearance t a i  1 s 



TABLE I V  

SUMMARY OF FLOTATION TIMES (MIN. )  FOR LOCKED-CYCLE TESTS 

Cleaners 
Batch # Rouciher - 1 - 2 3 - 4 - 

P e r i d o t i  t e  

1 1 0  7 5 4 4 

2 7 5 4 3 3 

3 

4 

5 

6 

7 

8 

9 

10 

Avg . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Avg . 



TABLE V 

SUMMARY OF DH FOR THE LOCKED-CYCLE TESTS 

Batch # 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Average 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Average 

NaOH 
Used 
0 Rougher 

C 1 eaners 
1 - 2 - 3 - 4 - 

P e r i d o t i  t e  

11.4 

11.6 

Platy 

12.0 

11.8 

12.0 

11.7 

11.8 

11.5 

11.5 

11.5 

11.5 

11.6 - 
11.7 



TABLE V I  

SUMMARY OF MATERIAL BALANCES FOR THE LOCKED-CYCLE TESTS 

Batch # 
Feed + Mids T a i l s  H i  ds 
0 0 Isl 

P e r i d o t i  t e  

131.1 

179.9 

178.3 

158.6 

170.3 

154.8 

189.4 

143.9 

175.0 

175.3 

Platy 

123.7 

113.4 

129.4 

144.7 

121.9 

130.9 

171.1 

146.4 

133.0 

141.7 

Conc . 
0 



L -  - 

TABLE V I I  

SUMMARY OF MATERIAL BALANCES FOR MAGNETIC SEPARATION 

P e r i d o t i  t e  P l a t y  
Weight D i s t r i b u t i o n  Brightness Weight D i s t r i b u t i o n  Brightness 

F r a c t i o n  (q )  (%I ( X I  (9) (%I  ( % I  

Feed 578.8  1 0 0 . 0  66.45 973 .0  1 0 0 . 0  72 .70  

Mag 1 1 3 . 4  2.31 - 87 - 9  9 . 0 3  - 

Mag 2 1 8 . 3  3.16 - 45.7  4 . 7 0  - 

Mag 3 3 0 . 8  5.32 - 32 .3  3 .32  - I 
Mag 4 23 .2  4 .01  - 15 .5  1 . 5 9  - 

Mag 5 10 .1  1 .74 - 17 .6  1 .81 - 1 
I 

T o t a l  559.5 96.65 - 925.7  95.14 - 



- 
Beaverwh i t e  200 

Oxides 

@lo 
S i O t  

CaO 

A1 203 

K 2 O  

Fez03 

Ti02 

LO I 

TABLE VIII 

Platy Per idot i  t e  
(as recei ved) As Recei ved Concentrat ion Scavenger - Tai 1s 

Chemical Analysis ( X r  

Mineral Analysis ( X )  

Minerals 

Talc 95 Ha j o r  

Chlor i te 4 M i  nor 

Dolomite 1 Major 

Quartz Trace Not detected 

Serpentine Not detected Not detected 

29.6 

54.5 

1 .S 

0.7 

Trace 

4.8 

Trace 

7.8 

26.1 

23.9 

14.0 

1.71 

Trace 

7.61 

0.05 

25.7 

Major Major Major 

M i  nor M i  nor M i  nor 

M i  nor Major Major 

Not detected Not detected Not detected 

Not detected Not detected Not detected 



TABLE I X  

'cr COMPARISON OF PRODUCT QUALITY 

P a r t i c l e  S i z e  
D i s t r i b u t i o n  

Property  Percent  
A Beaverwhi t e  200 P e r i d o t i  t e  

Medium s i z e  pm 

Brightness ( X )  87 
(Aluminous Green F i l t e r )  

O i l  Absorption (ASTM D 281) 28 
(g/100 g t a l c )  

P l a t y  

9  8 

90 

66 

44 

2  3 

8  

4 

1  

Speci f i c  G r a v i t y  2 . 8  2 .6  2.7 



'J
l 
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SU4MARY OF COSTS 

ASSESSMENT WORKS 1985 - 1986 

W I M  & WIM-TA CLAIMS - C A R I B 0  M I N l N D  DIVISION 

GEOLOGICAL REPORT - ONTARIO RESEARCH FOUNDATION 

DATES BRIEF DESCRIPTION COSTS 

June - 1985 F i n r ~  - Nevin, Stadlier-Brown, Goodman Ltd. 

Geologists ,  'Vancouver, R.C. 

M r .  Brian Fairbank, P .Eng, came on t h e  site 
and d i d  t h e  r e p o r t ,  included with t h i s  r epor t  
of R. Tr i faux,  f o r  t h e  a s s e s s m n t  works. 

Invoice No. 8507-02 

The expenses were included in t h e  c o s t  of 
t h i s  r epor t .  T r i f co  pa id  t h e  meals of M r .  
B. Fairbank on June 3 ,  1985. 

Firm - Ontario Research Foundation 

Report No. 1 - Analyses of Samples $2,095.00 

Report No. 2 - Samples of Talcs  ( P e r i d c d i t e  
and P l a t y  t a l c )  sen t  t o  Mississauga f o r  
benef iciat ion.  $5,000.00 

Copies of Report No. 1 and Report No. 2 are 
included i n  t h i s  r epor t  of a s sessmnt  works. 

$12,075.85 

To ta l  Costs  Assessment Works 1985-1986 on 
W I M  & WIM-TA claims. 

1. R. Trifaux c o s t s  $3,473 -20 
2. A & L Fardal  costs 1,491.33 



SkfERl DAN PARK RESEARCH COMMUNITY, MISSISSAUGA, ONTARIO, CANADA L5K 183 . (416) 822-41 11 TELEX 06-98231 1 

ISSUED TO T r i f c o  Minerals L i m i t e d  
308-751 Clarke Road 
Coqui t lam,  B.C. 
V3J 3Y3 

DATE A p r i l  19, 1985 

A t t e n t i o n :  Mr. R. Tr i faux 

TERMS: Net 30 days; 1 %I% charged on overdue accounts 

Evaluat ion o f  Six Rock Samples 

.- 

CAB : pmt 

YOUR ORDER NUMBER 

PLEASE PAY FROM THIS INVOICE - NO STATEMENT SENT 

DEPARTMENT 

IMS 63-40223-85 63-40223 
I 



INVOICE 

S H E R I D A N  P A R K  R E S E A R C H  C O M M U N I T Y ,  MISSISSACIGA, O N T A R I O .  C A N A D A  L 5 Y  1 8 3  (4161 8 2 1 4 1 1 1  . T E L E X  06-!38231: 

ISSUEDTO Tr i fco  Minerals  Limited 
751 Clark Road 
S u i t e  308 I, 

Coqui tlam, B. C. 
V3J 3Y3 

At tent ion:  M r .  R. Tr i faux 

DATE December 19 ,  1985 

Payable on r e c e i p t  
T E R M S . ~ ~ ~ , ~ 4 6 & ~ ~ Y W F X W Z t % K x X  

To cover c o s t s  of b e n e f i c i a t i n g  and eva lua t ing  two 
ta lc-bear ing  bulk  samples from Quesnel, B r i t i s h  Columbia 

- 

CAB : pmt 

- - - 

1- 
- - --- -- 

Y O U R  O R D E R  N U M B E R  O U R  REPORT N U M B E R  

IMS 63-40334-85 

-- - 
D E P A R T M E N T  

63-40334 



~ ~ ~ \ ] D  LTD 
- I 

i 
Suite 401 - 134 Abbot1 St.. Vancouver, B.C. Canaan V6B 2K4 (604; 687-8271 I I 

Date Number 

T r i f c o  M i n e r a l s  L t d .  
#308 - 751 C l a r k e  Road 
Coqui t lam,  B.C. 
V3J 3Y3 , J u l y  29/85 N/A 

I 

Professional S e ~ l c e s  I 

I 
RE: Statement of Account 

Our i n v o i c e  # 8507-02, J u l y  21, 1985 

Less :  Payments r e c e i v e d  A p r i l  30/85 
May 2 7 ,  1985 
J u l y  22, 1985 

- 
Less :  Reduc t ion  t o  i n v o i c e  # 8507-02, J u l y  21,  1985 

CREDIT BALANCE I N  ACCOUNT 

Terms: Net 15th following. 1(/2% per month (18O/0 per annum) charged on overdue accounts. 

I 

L 
Total q 9  yo f5' 



ASSESSNENT WORKS 1985-1986 

W I N ,  WIM-TA CLAIMS - CARIB00 MINING DIVISION 

SUIQ4ARY OF COSTS 

DATE BRIEF DESCRIPTION AMOUNT TOTALS 

R. Trifaux Expenses: 

28-05-85 Travel, time, meals, t r ave l  t o  s i t e s .  
t o  56.7 hours Q15.00 

08-06-85 1840 kms Q .25 
meals 

Miscellaneous expenses - see  invoice 
numbers on resume 

31-07-85 Travel, time, meals, t r ave l  t o  s i t e s .  
t o  34 hours Q15.00 

03-08-85 1600 kms 8 -25 
meals 

Miscellaneous expenses - motel, meals 
etc. 

15-09-85 Travel, time, meals 
t o  27 hours Q15.00 

I 8 -09-85 1360 kms. @ .25 
meals 

Miscellaneous expenses - motel 

Total  Ekpenses - R. Trifaux 

A. & L. Fardal  Expenses: 

25-06-85 Time A. Fardal 87 hours a7.00 
t o  Time L. Fardal 48 hours 63.50 

18-09-85 Truck mileage 621 kms Q .25 

Miscellaneous expenses - see  invoice 
numbers on resume 

Total  Expenses - A. & L. Fardal  

Total  Ikpenses R. Trifaux 

Total  Expenses A.  & L. Fardal  



ASSESSMENT WRKS 1985 - 1986 

W I M ,  WIM-TA, ARNE, 'EN Group of claims, 

CARIBOO MINING DIVISION 

DATE BQIEF DESCRIPTION TIME MILEAGE MEALS 

28-05-85 T r i p  t o  Quesnel ( f o r  g e o l o g i s t )  11 680 
29-05-85 

01-06-85 T r i p  t o  t h e  sites (ana lyses  of  
works ) 7.5 120 $10.00 

03-06-85 T r i p  t o  sites w i t h  geo log i s t  10 120 12 .OO 

08-06-85 Return t o  Coquitlam 

Sub - totals 

@ 

T o t a l  t i m e ,  mileage & meals $994.50 

28-05-85 t o  
06-06-85 Miscellaneous expenses (motel etc) 

T o t a l  $1,281.30 

NOTE: Th i s  is no t  a new expense t o  b e  added to  t h e  t o t a l .  

Th i s  amount r e p r e s e n t s  the expenses of  R. Tr i faux  t o  

b e  considered w i t h  i t em D. Geological  of t h e  Assessment 

works sheet. "Statement of  Explorat ion and Development." 



EXPENSES ON W I M  & WIM-TA CLAIMS 

ASSESSMENT WORKS 1985 - 1986 

DATES 

By R. Trifaux & Trifco Minerals Ltd. 

BRIEF DESCRIPTION COSTS 
AMOUNT mrAL 

Departure for  Quesnel fran Coquitlam 
Arrived a t  100 Mile House 

100 Mile House t o  Quesnel 
11 Hours Q15.00 $175.00 
680 Km @25C 170.00 $345.00 

Travelling fran Quesnel t o  the claims and return. 
Wim-Ta claims - scarpJ..ing of perodites - analyses ' 
of works t o  be done, accesses, clearing, logging, 
e tc . .  fo r  t a l c ,  graphitic formations, and calcium 
carbonate. 

9.5 Hours @15.00 $142.50 
120 Km @25C 30 .OO 
Meals 10 .OO 

mom Quesnel t o  claims. Analyses of works t o  be 
done near and on metamorphic and ultrabasic. 
In i t ia t ing  A. Fardal t o  ultrabasics and metamor- 
p h i c ~ ,  s o i l s ,  silts, chip, samplings e tc .  

7.5 Hours @15.00 $112.50 
120 Km @25C 30.00 
Meals 10.00 

Travel t o  the W i m  & Wim-Ta claims with M r .  
Brian Fairbank - geologist f ran Nevin, Stadlier- 
Brown, Goodman firm. Showing legal posts, 
configuration of claims, formations of rocks in 
Do-Do Creek and Creek No. 1, 2, 3, 4 &5. Coll- 
ation, a f t e r  the work, on the road. Samples 
taking - photographs,measuring distances of 
metamorphic - showing places where diamond 
d r i l l ing  took place. 

10 Hours Q15.00 $150 .OO 
120 Km @25C 30.00 
Meals 12 .oo 

Travel t o  claims and return. Works t o  be done 
with power saw on Do-Do Creek, t a l c  showing on 
t r a i l s ,  on Creeks No. 1 & 2 ,  miscellaneous 
tasks fo r  new claims. 

9 Hours Q15.00 $135.00 
120 Km @25C 30.00 
Meals 10.00 

Return t o  Coquitlam 
9 Hours Q15.00 
680 Km @25C 

Total Expenses 



ASSESSMENT WORKS 1985 - 1986 

on W I M  & WIM-TA claims 

By R. Trifaux & Trifco Minerals Ltd. 

DATES BEUEF DESCFUPTIONS TIME MILEAGE MEALS 
Hrs . Kms. $ 

Trip t o  Quesnel for  new works 9 680 

Trip from Quesnel t o  claims with 
A. Fardal t o  take photographs of 
ta lcs  in Do-Do Creek. (WIN claim). 
Showing works t o  be done in Do-Do 
Creek, clearing t r a i l s ,  scrubbing 
in graphitic formation and calcium 
carbonate. Sanples taking of 
peridodite talcs. 

WIM-TA claims. Photographs of 
platy t a l c  - reconnaissance of t a l c  
extent in the ares of Creeks 3,4, & 
5. Discovery of phlogopite in Do-Do 
Creek talcs.  Diggings for Phlogopites. 
New claims t o  be staked. Diggings 
in platy talc.  Showings north of 
road (Swift River access road) t o  
know extent of formation in width 8 120 10.00 

Trip back t o  Coquitlam 9 680 10.00 

Sub Totals 3 4 1600 30.00 

@ $15.00 25C 

$510.00 $400.00 $30.00 

Total time, mileage & meals $940.00 

Miscellaneous Ekpnses Amount 

Hope Breakfast $ 4.16 
Clinton, B .C . lunch (visa card) 8.19 

Pancake House (visa card) 14.20 

Supper - Green Leaf, Quesnel 21.64 

Good Night Inn Motel (master card) 118.45 
Soft Drink Cache Creek - cash 3 .OO 

$ 169 -64 169.64 

Total Expenses $1,109.64 



ASSESSMENT WORKS 1985 - 1986 

EXPENSES ON W I M  - WIMTA CLAIMS 

Bv R. Trifaux & Trifco Minerals L t d -  

DATES BRIEF DESCRIPTION INVOICE AMOW mrALS 

28-05-85 From Coquitlam t o  100 M i l e  House. 
Collat ion - Hope $ 1.55 $ 1.55 
Cache Creek lunch 4.38 4.38 

29-05-85 From 100 M i l e  House t o  Quesnel. 
Meal 5649521 4.10 4.10 
SuperValu - Quesnel - Groceries $57.24 

31-05-85 SuperValu - Quesnel - Groceries $42.56 

03-06-85 Breakfast and lunch - Geologist 
Nancy's Restaurant - Quesnel 522-1995 16.80 16.80 

07-06-85 Green Restaurant - Quesnel 5-805 15.35 15.35 

Miscellaneous Expenses: 

P l a s t i c  Bags - Min-en Lab sample 

Thread spools - Elden Exploration, 
Vancouver. ( f o r  t opo l i t e  ) 51601 

Trips t o  Min-en Lab 
5 x 18 x 2 = 180 @25C 

Registered letter t o  geologist .  
( F i r s t  payment on geological repor t  
of $2,000.00 by Tr i fco Minerals Ltd. 1.96 1.96 

The Wontier  Restaurant - Clinton,B.C. 
( v i s a  ) 8.19 8.19 

$139.30 $139.30 



DATES 

EXPENSES ON WIM - WIMTA CLAIMS 

ASSESSMENT WORKS 1985 - 1986 

By R. Trifaux & Tr i fco  Minerals Ltd. 

BRIEF DESCRIPTION 

15-09-85 Tr ip  t o  Quesnel f o r  2 - 100 # talc 
samples f o r  benef ic ia t ion  by Ontario 
Research Foundation, Mississauga, 
Ontario. 

AMOUNT 

680 Km @ 25C $170.00 
Hope Pancake meal - v i s a  card 4.85 

16-09-85 Diggings f o r  200 # talc samples 

9 hours e15.00 135.00 

17-09-85 Good Night Inn Hotel - master card  115.56 

18-09-85 Lac La Hache breakfast  - cash 5.05 
Cache Creek S h e l l  S ta t ion  - two 

s o f t  d r inks  1.80 
Return t r i p  680 Km @25C 170.00 
Time during t r i p  18 hours G15.00 270.00 



ASSESSMENT WORKS ON W I M  & WIM-TA CLAIMS 1985 - 1986 

by A. Fardal - Independent Contractor 

bv L. Fardal - Indemndent Contractor 

Date Brief k s c r i p t  ion T h  Mileage 
Hrs Kms 

A. Fardal - staking Wim-ta claim #7 

L. Fardal - staking Wim-ta claim #8 

A. Fardal - staking Wim-ta claim #9 

L. Fardal - staking Arne claim 

A. Fardal - miscellaneous staking 

A. Fardal works on Do-Do with R. Trifaux 
(samples, digging, photographs ) 

A. Fardal works on Do-Do with R. Trifaux 
(samples, digging, photographs) 

A. Fardal - clearing Do-Do creek accesses 

A. Fardal - claim staking Wim-ta #9 

L. Fardal - claim staking Wim-ta #9 

A. Fardal - clearing access t r a i l  
creek #1 

L. Fardal - clearing access t r a i l  
creek #1 

A. Fardal - clearing & scrubbing Do-Do 
Creek for  t a l c  exposures 

L. Fardal - clearing & scrubbing Do-Do 
Creek for  t a l c  exposures 

A. Fardal - clearing & scrubbing Do-Do 
Creek 

L. Fardal - clearing & scrubbing Do-Do 
Creek 

Digging 100 # Samples with R. Trifaux 
in Do-Do Creek 

Digging 100 # Samples Platy t a l c  on 
road and in creek - 

Recap of Expenses 

87 Hours @7.00 
48 Hours @3.50 
621 Kins. @ 25C 



ASSESSMENT WORKS ON WIM,  WIM-TA CLAIMS 1985-1986 

DATES 

Done by A. Fardal - Independent Contractor 
Done by L.  Fardal - Independent Contractor 

BRIEF DESCRIPTION INVOICE AMOUNT 
MISCELLANEOUS EXPENSES # 

Quesnel - W i l l i s  Harper 51414 $ 2.98 

Pictures 555-9588 8.45 

Stationery (Quesnel Stationery s l i p )  3.19 

W e s t  Waser Hardware 170560 16.64 

Recording Office - 00470 Quesnel 10.60 
(photocopies etc. ) 

W i l l i s  H a r p e r  48491 12.47 

Recording Office - Mineral Tag 4 
Post.00470 4 .oo 

Recording Office (Photocopies) 5.00 

Recording Office - Minerals cls 
recording 60.00 

Pictures 555-9643 7.51 

Small  s l i p  (miscellaneous) 5.95 

B.C.Telephone Co - June & July/85 69.56 

W i l l i s  H a r p e r  4 179 14.64 

Recording Office - Mineral tag 00470 2 .OO 

Quesnel Agency - photocopies & tax 3.00 

Gas invoice (v isa)  5-963123 26.50 

Paint and ribbons 9.27 

4 Post claim (receipt ) 235559 5.00 

Gas invoice (v isa)  8132049 27.01 

Invoice - phone b i l l  21-08-85 140301 51.37 
Tags - receipt 235622E 3.74 
Recording off ice - miscellaneous 8.49 
Registration costs - recording off ice 2.46 
Stationery - Quesnel 3.10 

Chain saw o i l ,  gas, jerry can 30 10.00 

Expdit ing t a l c  sarrples t o  ORF, 
Mississauga (receipt ) 10826266 70.25 

Expediting t a l c  samples t o  ORF, 
Mississauga (receipt)  10826255 115.90 



'L Education 

1. Chatelineau School of Mines, Belgium. 2 years. 1 diploma. 

2. Tamines School of Mines, Belgium. 2 years. 1 diploma. 

3 .  University of Charleroe, Belgium. 1 year Mining, Geology, Technologies, 

Reports. 1 certificate. 

The copies of diplomas and cert if icates have been presented t o  the 

Cariboo Mining District with my 1977-1978 statement of works in the 

Carib00 . 
4. I passed successfully the tes t  of rocks and mineral identification 

with a mining engineer from the Department of Mines in 1978 in Vancouver 

5. Two years cost accounting with McMaster Univeresity in Ontario. 

Experience 

I have extensive experience in exploration and mining from Zaire 

(previously Belgian-Congo) and from Ruanda-Burundi in central Africa. 

1. La Compagnic Des Grands Lacs Africains, Brussels, Belgium. (Cassit- 

e r i t e ,  gold mines, and explorations). 

2 .  La Compagnic Mirudi, af f i l ia ted Company of the Grands Lacs Africains 

Company, Brussels, Belgium. (Cassiterite, Colurnbo-Tantalites, gold 

ores ) . 
3.  M r .  R. Henrion, Explorations Minieres in Central Africa, Busoro, Ruanda. 

(Cassiterites, Wolframites, Beryllium ores).  

4 .  De Borchgrave Mines dlEtain, Kigali, Ruanda. (Cassiterites, Colwbites) 



I was  successful in  exploring the granit ic  massifs of Central Ruanda- 

Burundi. I described my methods of exploration in the 1977-1978 report 

(assessement works) related t o  the distances between l ines  and p i t s ,  flying 

prospecting and the'  systematic one with calculations of zones of influence 

in the placers. I did the topographical maps, location of deposits and 

calculation of reserves. I found numerous reserves extensions in the mines 

I exploited, in  the terraces (benches) for  the C q a n i e s  with which I was 

associated. I opened several mines in placer (gold, t i n ,  colmbi te) .  

I worked mines in  open p i t  and underground fo r  t i n ,  wolframite, tanta l i te ,  

colmbite,  gold and beryl. 

I started prospecting in British Columbia in 1959 for  gold in placer 

in  the Cariboo Mining District fo r  a ccmpany. Today I have claims contain- 

ing precious metals, base metals and industrial minerals. I do my geo- 

chemical surveys in  silts in the creeks, in so i l s ,  in rocks, for  my reconn- 

aissance prospecting and fo r  my systematic works, and orient my works from 

the i r  resul ts .  

Ekneficiation studies of industrial minerals have been done by the 

Ontario Research Foundation in  Ontario. 

I am a member of the Canadian Ins t i tu te  of Mining and Metallurgy (CIM), 

The Chamber  of Mines of British Columbia, buy my l i te ra ture  (geological 

& other) from the Department of Mines of B.C. and Ottawa, from the Geol- 

ogical Survey of Canada. 



I have subscriptions t o  the  Ehgineering & Mining Journal, CIM Bulletin,  

L, Chemical Week and Northern Miner. I keep informed with reports  from mining' 

organizations of t he  g o v e m n t  . 

I consult with professionals and use the  latest equipment available 

t o  prospectors today (geiger counters, mineral l i g h t ,  stereoscope, alti-  

mters, topol i tes  etc ...) 

I learned useful information about the  indus t r ia l  minerals with the  

Ontario Research Foundat ion, re la ted  t o  talc, graphite, calcium carbon- 

ate etc . . . 1. am engaged in the  research of miscellaneous indus t r ia l  min- 

erals which w i l l  be needed i n  the  following years and the following century. 
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SUMMARY 

T a l c  w i t h i n  s e r p e n t i n i t e  a n d  s e r p e n t  i n i z e d  u l t r a m a f  ic 

i n t r u s i o n s  o f  M i s s i s s i p i a n  t o  P e r m i a n  a g e  o c c u r s  a t  t h r e e  

w i d e l y  s e p a r a t e d  a r e a s  a l o n g  a o n e  k i l o m e t r e  t r e n d  on  t h e  W I M ,  

WIM-TA a n d  TOM c l a i m  g r o u p  o f  TRIFCO MINERALS LTD. 

I n s u f f i c i e n t  d a t a  a r e  p r e s e n t l y  a v a i l a b l e  to  d e f i n e  a n y  t a l c  

r e s e r v e s  a t  t h e  s e p a r a t e  z o n e s  or  t o  d e t e r m i n e  t h e  

r e l a t i o n s h i p  be tween  t h e  z o n e s ,  h o w e v e r ,  t h e  p r o p e r t y  

c o n s t i t u t e s  a p o t e n t i a l  s o u r c e  o f  t a l c  f o r  d o m e s t i c  m a r k e t s .  

A P h a s e  I e x p l o r a t i o n  p r o g r a m ,  d e s i g n e d  t o  1) d e t e r m i n e  

t h e  r e l a t i o n s h i p  b e t w e e n  t h e  known t a l c  o c c u r r e n c e s ,  2 )  d e f i n e  

t h e  s u r f a c e  e x t e n t  o f  t h e  "Dodo C r e e k  Zone"  by t r e n c h i n g ,  

3 )  locate t h e  b e d r o c k  s o u r c e  o f  t a l c  f l o a t  i n  C r e e k s  1 and  2 ,  

a n d  4 )  o b t a i n  b u l k  s a m p l e s  f o r  p r e l i m i n a r y  m i l l i n g ,  

c o n c e n t r a t i o n  a n d  q u a l i t y  a n a l y s i s  by b e n c h - s c a l e  t e s t i n g ,  is 

s t r o n g l y  recommended a t  a n  e s t i m a t e d  c o s t  o f  $ 2 9 , 2 0 5 .  
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1. TERMS OF REFERENCE 

N e v i n  S a d 1  ier -Brown Goodbrand  L t d .  ( N S B G )  was  r e t a i n e d  by 

M r .  Rene T r i f a u x  o f  T r i f c o  M i n e r a l s  L t d .  t o  e x a m i n e  t a l c  

o c c u r r e n c e s  a n d  make r e c o m m e n d a t i o n s  f o r  f u r t h e r  d e v e l o p m e n t  

o n  t h e  W I M  a n d  WIM-TA c l a i m s ,  32km ( 2 0  mi les)  e a s t  o f  Q u e s n e l  

i n  t h e  S o v e r e i g n  C r e e k  a r e a  ( F i g u r e  1) .  T h i s  r e p o r t  is b a s e d  

o n  a  2-day p r o p e r t y  e x a m i n a t i o n  o n  J u n e  3 - 4 ,  1 9 8 5  by t h e  

a u t h o r  i n  t h e  company o f  M r .  T r i f a u x .  

Our  e x a m i n a t i o n  and  r e c o m m e n d a t i o n s  r e l a t e  o n l y  t o  t h e  

g e o l o g y  a n d  d e v e l o p m e n t  o f  t a l c  r e s e r v e s  o n  t h e  p r o p e r t y .  A 

p r o g r a m  o f  f u r t h e r  e x p l o r a t i o n  a n d  d e v e l o p m e n t  is recommended 

a n d  o u t l i n e d  i n  d e t a i l  i n  S e c t i o n  4 .  

The p o t e n t i a l  f o r  m a r k e t i n g  o f  a  s a l e a b l e  t a l c  p r o d u c t  is 

beyond t h e  s c o p e  o f  t h e  p r e s e n t  work.  The l a r g e s t  u s e r  o f  

i n d u s t r i a l  t a l c  i n  t h e  Q u e s n e l  area is t h e  C a r i b o o  P u l p  a n d  

P a p e r  Company where  t a lc  is r e q u i r e d  f o r  p i t c h  c o n t r o l  i n  p u l p  

p r o c e s s i n g  a n d  f o r  p a p e r  m a n u f a c t u r e .  A t  p r e s e n t  t a l c  is 

i m p o r t e d .  O t h e r  p o t e n t i a l  m a r k e t s  f o r  t a l c  a re  i n  p l a s t i c s  

m a n u f a c t u r i n g  a n d  cosmetics. The t o n n a g e ,  q u a l i t y  a n d  p u r i t y  

o f  t h e  S o v e r e i g n  C r e e k  t a l c  d e p o s i t  m u s t  be  d e t e r m i n e d  by 

e x p l o r a t i o n ,  d r i l l i n g  a n d .  p i l o t  t e s t i n g  b e f o r e  i t s  s u i t a b i l i t y  

f o r  a  p a r t i c u l a r  a p p l i c a t i o n  a n d  m a r k e t  p r i c e  c a n  be 

d e t e r m i n e d .  

2 .  CLAIMS 

The W I M ,  WIM-TA and TOM claim g r o u p  is c o m p r i s e d  o f  9 

i n d i v i d u a l  b u t  c o n t i g u o u s ,  f o u r  p o s t  c l a i m s ,  e a c h  500 x  500m 

( F i g u r e  2 ) . C l a  i m  p o s t s  were i n s p e c t e d  i n  t h e  f  i e l d  a n d  t h e  

s t a k i n g  c o n f o r m s  to  t h e  M i n e r a l  A c t  r e g u l a t i o n s  f o r  B r i t i s h  
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FIGURE 2 :  CLAIM MAP 

SOVEREIGN CREEK TALC PROSPECT 
W I M j  WIN-TA, TOM Claim Group 

NTS 93A/13W SCALE 1 : 50,000 
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'L, 

Columbia.  P e r t i n e n t  c l a i m  d a t a  on  t h e  s u b j e c t  p r o p e r t y  
L 

v e r i f i e d  a t  t h e  Mining R e c o r d e r ' s  o f f  ice ,  is summarized i n  

T a b l e  1 below. 

TABLE 1 - CLAIM DATA 

Claim 

Name 

R e c o r d  

NO. Units 

A s s e s s m e n t  

D u e  D a t e  

W I M  1 

W I M  2  

WIM-TA 1 

WIM-TA 2  

WIM-TA 3  

WIM-TA 4  

WIM-TA 5  

WIM-TA 6  

TOM 

J u n e  8 ,  1986  

May 1 2 ,  1986  

May 1 2 ,  1986  

May 1 6 ,  1986  

J u l y  2 5 ,  1986  

J u l y  2 5 ,  1986  

J u n e  8 ,  1986  

J u l y  2 5 ,  1986  

~ p r i l  14 ,1987  

R e c o r d e d  

O w n e r  

Rene T r i f a u x  
11 11 

11 I1 

I t  is  p o s s i b l e  to  c o n s o l i d a t e  t h e  p r e s e n t  l a n d  h o l d i n g s  

i n t o  a s i n g l e  (12-20 u n i t )  c l a i m  and it is recommended t h a t  

t h i s  be c o n s i d e r e d  to  s i m p l i f y  p r o p e r t y  a d m i n i s t r a t i o n  and 

e n s u r e  t h a t  no  open  f r a c t i o n s  e x i s t  between t h e  s i n g l e  u n i t  

c l a  i m s .  

The K I M 0  ( 4 7 6 5 )  , LOUISE-1 ( 5 2 2 2 )  , MARGO ( 5 2 2 1 )  , LOUISE-2 

( 5 2 2 3 ) ,  and ITULA ( 4 8 8 2 )  claims a d j a c e n t  to  t h e  s u b j e c t  

p r o p e r t y  are a l s o  owned by Rene ~ r i f a u x ,  however ,  t h e y  have 

n o t  been examined by t h e  writer and a r e  n o t  p a r t  o f  t h i s  

r e p o r t .  
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3.  LOCATION, ACCESS AND PHYSIOGRAPHY 

The p r o p e r t y  is l o c a t e d  i n  t h e  uppe r  S o v e r e i g n  Creek a r e a  

32km e a s t  o f  Q u e s n e l  a t  52O 59 '  3OWN, 121°  53 '  3 0 %  on NTS 

mapshee t 93A/13. 

Access is v i a  t h e  S w i f t  R i v e r  F o r e s t  Road ( N o .  1300)  

l e a d i n g  from t h e  Highway 26 between Q u e s n e l  and B a r k e r v i l l e .  

The S w i f t  R i v e r  F o r e s t  r o a d  is an  a l l  w e a t h e r ,  s e c o n d a r y  r o a d  

t h a t  crosses t h e  s o u t h e r n  p o r t i o n  o f  t h e  c l a i m s .  Dodo Creek 

o n  t h e  p r o p e r t y  is a t  Kilometre 1 6  from t h e  highway. T a l c  

o c c u r r e n c e s  on Dodo C r e e k ,  Creek  1 and Creek  2  a r e  a l l  w i t h i n  

500m o f  t h e  road  and a r e  r e a c h e d  on f o o t .  

The p r o p e r t y  is on t h e  s o u t h  f l a n k  o f  S o v e r e i g n  Mountain 

between 1050-1350m (3500-4500 f e e t )  i n  e l e v a t i o n .  L o c a l  

r e l i e f  is 650m (2100 f e e t ) .  Moun ta ins  a r e  g e n e r a l l y  rounded 

w i t h  modera t e  f o r e s t e d  s l o p e s .  O u t c r o p  c o n d i t i o n s  a r e  poor  

and bedrock  is e f f e c t i v e l y  c o v e r e d  by moss and v a r i a b l y  t h i c k  

ove rbu rden  e x c e p t  l o c a l l y  a l o n g  t h e  c r e e k s  and a t  h i g h e r  

e l e v a t i o n s .  G lac  i a l  d r i f t  b l a n k e t s  t h e  l o w -  l y  ing s o u t h e r n  

m o s t  p a r t  o f  t h e  p r o p e r t y .  

4 .  GEOLOGY 

The p r o p e r t y  is u n d e r l a i n  by t h r e e  main g e o l o g i c  u n i t s  

( F i g u r e  3 ) .  From y o u n g e s t  t o  o l d e s t ,  t h e s e  a r e  a s  f o l l o w s :  

Upper T r i a s s i c  p h y l l i t e ,  a r g i l l i t e ,  

q u a r t z i t e ,  s c h i s t  and minor  g r e e n s t o n e  

u  1 b e s t  exposed  a l o n g  Dodo Creek  
1 

above  t h e  road  



- \ 
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grey and 01 ive f ine  micrceour quartZi tr .  and phyl l i t e ,  m'nor 
/ SOVEREIGN CREEK TALC PROSPECT 

- ~ r b l e  +; marble, p h y l l l t e  dqp; grey and green phy l l i te ,  
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ANTLER FORMATION s e r p e n t  i n  i t e  and 

s h e a r e d  ma£ ic  r o c k s  (MP ) which a r e  
AU 

l o c a l l y  t a l c o s e  

RAMOS CREEK SUCCESSION (MP ) o l i v i n e  and 
R 

m i c a c e o u s  q u a r t z i t e ,  p h y l l i t e  s l a t e  

and  l i m e s t o n e  i n  t h e  n o r t h e r n  u p p e r  

r e a c h e s  o f  t h e  p r o p e r t y .  

Upper T r i a s s i c  r o c k s  and t h e  A n t l e r  Fo rma t ion  a r e  t h r u s t  

o v e r  t h e  Ramos Creek  S u c c e s s i o n .  S t r a t i g r a p h y  g e n e r a l l y  

t r e n d s  w e s t - n o r t h w e s t  and d i p s  s o u t h w e s t .  However, on a  l o c a l  

o r  p r o p e r t y  s c a l e  r ecumben t  d r a g  f o l d i n g  and o t h e r  complex 

s t r u c t u r e s  a r e  e v i d e n t .  

Fo lded  g r a p h i t i c  p h y l l i t e  i n  lower Dodo Creek  ( r e f e r  t o  

F i g u r e  4 )  s t r i k e s  120-145O and d i p s  n o r t h w a r d  c o n t r a r y  t o  t h e  

r e g i o n a l  t r e n d .  An o v e r t u r n e d ,  a n t i c l i n e  h a s  a n  a x i a l  p l a n e  

s t r i k i n g  p a r a l l e l  t o  t h e  £01 i a t  i o n  ( bedd ing? )  and d i p p i n g  

no r thward .  These  r e l a t i o n s h i p s  i n d i c a t e  t h a t  a d d i t i o n a l  f o l d  

s t r u c t u r e s  mus t  o c c u r  no r thward  t o w a r d s  t h e  Dodo Creek  t a l c  

o c c u r r e n c e  i n  o r d e r  f o r  s t r a t a  t o  be i n  p r o p e r  s e q u e n c e ,  and 

t h a t  t h i c k e n i n g  a n d / o r  r e p e t i t i o n  o f  b e d s  o c c u r s  l o c a l l y .  

5. TALC OCCURRENCES 

T a l c  o c c u r r e n c e s  a r e  c o n £  ined  t o  A n t l e r  Format ion  

s e r p e n t i n i t e  and s e r p e n t i n i z e d  u l t r a m a f  ic i n t r u s i o n s  

( F i g u r e  4 ) .  

Th ree  w i d e l y  s e p a r a t e d  a r e a s  o f  t a l c  a l t e r a t i o n  a l o n g  a  

one  k  ilome t r e  l i n e a r  t r e n d  have  been i d e n t i f i e d  a s :  
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LEGEND 

6, P h y l l i t e ,  a r g i l l i t e ,  q u a r t z i t e  
s c h i s t ,  minor greenstone 

 PA^ ANTLER FORMATION se rpen t i n i  te ,  
gabbro 

flPR RAMOS CREEK SUCCESSION q u a r t z i t e ,  
p h y l l i t e ,  s l a te ,  l imestone 

55 / F o l i a t i o n  

89441 Talc  occurrence and sample number 3t: 
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Contro l  Survey S t a t i o n  

RECOMMENDATIONS 
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FIGURE 4: PROPERTY MAP 

GEOLOGY AND TALC OCCURRENCES 
SAMPLE LOCATIONS 
RECONMEWDAT IONS 



NEVlN ( SADLIER-BROWN 1 GOODBWD ( LTD 

1) Dodo C r e e k  talcose s e r p e n t  i n i z e d  u l t r a m a f  ic 

2  ) Creek  1 and  C r e e k  2 p l a t y  t a l c  f l o a t  

3  ) S w i f t  R i v e r  F o r e s t  Road t a l c - c a r b o n a t e  
s c h i s t  b o u l d e r s .  

The Dodo Creek  t a l c  o c c u r s  i n  o u t c r o p  and s h a l l o w  d r i l l  h o l e s  ti -- 
w h i l e  t h e  o t h e r  o c c u r r e n c e s  are c o n c e n t r a t i o n s  o f  a n g u l a r  

f l o a t  t h a t  have  n o t  t r a v e l l e d  f a r  f rom t h e i r  bed rock  s o u r c e .  

The a l l i g n m e n t  o f  t h e  t a l c  a l t e r a t i o n  z o n e s  i n d i c a t e s  a 

p r o b a b l e  w e s t - n o r t h w e s t  s t r a t i g r a p h i c  or s t r u c t u r a l  c o n t r o l  o f  

t h e  m i n e r a l i z a t i o n .  A l though  t h e  t h r e e  o c c u r r e n c e s  may o c c u r  

a l o n g  t h e  same s t r u c t u r a l  zone  or s t r a t i g r a p h i c  h o r i z o n ,  it is 

u n l i k e l y  t h a t  t h e y  fo rm a c o n t i n u o u s  d e p o s i t .  R a t h e r ,  it is 

e x p e c t e d  t h a t  a series o f  d e p o s i t s  o f  unknown tonnage  o c c u r s ,  

p o s s i b l y  e l o n g a t e d  p a r a l l e l  or s u b p a r a l l e l  to  r e g i o n a l  

s t r a t i g r a p h i c  and  s t r u c t u r a l  t r e n d s .  

A t  ~ o d o  C r e e k ,  talcose b e d r o c k  is exposed  more or less 

c o n t i n u  a l o n g  t h e  c r e e k  f o r  a d i s t a n c e  o f  30m. The 

s e c t i o n  ,, c o v e r e d  a t  e a c h  e n d  by o v e r b u r d e n  and  ,, , ~ s s i b l y  

t h i c k e r .  T a l c  was a l so  r e c o v e r e d  i n  s h a l l o w  d r i l l  h o l e s  o n  

t h e  showing.  S a m p l e s  89331 ,  2  and  3 ,  t y p i c a l  o f  t h e  30 metre 

s e c t i o n ,  are s e r p e n t i n i z e d  u l t r a m a f  ics w i t h  v e r y  f i n e  q r a i n e d  

t a l c  making u p  be tween  20-42 p e r c e n t  o f  t h e  r o c k  a s  i n t i m a t e  

i n t e r g r o w t h s  w i t h  s e r p e n t i n e .  

750 metres s o u t h e a s t  o f  t h e  Dodo Creek  t a l c  showing ,  

a n g u l a r  p l a t y  t a l c  f l o a t  o c c u t s  o v e r  50 metres i n t e r v a l s  i n  

Creek  1 and  Creek  2 .  Ove rbu rden  a p p e a r s  s h a l l o w  n e a r  Creek  2  
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and t h e  a n g u l a r i t y  and c o n s i s t e n t  l a r g e  s i z e  ( t y p i c a l l y  

30-60cm across) i n d i c a t e s  t h a t  t h e  f l o a t  is n o t  f a r  from i t s  

bed rock  s o u r c e .  . Creek  1 f l o a t  is i n  a n  area o f  t h i c k e r  

o v e r b u r d e n  and  is p r o b a b l y  s l i g h t l y  f u r t h e r  f rom its u p s t r e a m  

s o u r c e .  

C reek  1 and  2 f l o a t  b o u l d e r s  are d i s t i n c t l y  d i f f e r e n t  

f rom t h e  t a l c  a t  Dodo Creek .  P l a t y  f i n e  g r a i n e d  t a l c  

c o m p r i s e s  80-90 p e r c e n t  o f  t h e  rock w i t h  t h e  r e m a i n d e r  b e i n g  

m o s t l y  c h l o r i t e .  p y r i t e  and  l i m o n i t e  are u p  t o  5 p e r c e n t  by 

volume - 

The t h i r d  t a lc  o c c u r r e n c e  is a l o n g  t h e  S w i f t  R i v e r  F o r e s t  

Road where  s e v e r a l  l a r g e  b o u l d e r s  o f  t a l c - c a r b o n a t e  s c h i s t  

o c c u r .  Sample 89335 is t a k e n  f rom t h e  l a r g e s t  o f  t h e s e  which 
was a b o u t  3  metres across. T a l c  c o n t e n t  is 8 5  p e r c e n t  w i t h  

t h e  r e m a i n d e r  m o s t l y  c a r b o n a t e  ( d o l o m i t e ?  1 and  mino r  l i m o n i t e .  

6 . CONCLUSIONS 

T a l c  o c c u r r e n c e s  o n  t h e  S o v e r e i g n  Creek  p r o p e r t y  may 

c o n s t i t u t e  a n  i m p o r t a n t  s o u r c e  o f  t a l c  f o r  t h e  d o m e s t i c  

m a r k e t .  ~ a l c  o c c u r s  a t  t h r e e  w i d e l y  s e p a r a t e d  a r e a s  a l o n g  a 

o n e  k  ilome tre 1 i n e a r  t r e n d .  I n s u f  f  ic i e n t  d a t a  are a v a i l a b l e  7 
t o  d e f i n e  any  ta lc  r e s e r v e s  a t  a n y  o n e  o f  t h e  s e p a r a t e  z o n e s  P 

or to  d e t e r m i n e  c o n t i n u i t y  be tween t h e  zohes .  

A s t a g e d  e x p l o r a t i o n  program is recommended and r e q u i r e d  

to  f u r t h e r  e x p l o r e  t h e  known area and  d e f i n e  any  commerc i a l  

r e s e r v e s  t h a t  may be p r e s e n t .  A p r e l i m i n a r y  P h a s e  I s u r f a c e  

e x p l o r a t i o n  program is o u t 1  i n e d  i n  t h e  f o l l o w i n g  s e c t i o n .  

Add it i o n a l  s u r f a c e  e x p l o r a t i o n ,  t r e n c h i n g ,  and d  iamond 

d r i l l i n g  ( P h a s e  11) would be c o n t i n g e n t  upon t h e  r e s u l t s  o f  

t' 
P h a s e  I work. 
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The m i n e r a l o g y  and t a l c  c o n c e n t r a t i o n  f o r  t h e  Dodo Creek  

and  Creek 1 and 2 a r e a s  is s i m p l e  and r e a s o n a b l y  d e f i n e d  by 

t h e  p r e s e n t  work. P r e l i m i n a r y  i n v e s t i g a t i o n s  s h o u l d  be 

i n i t i a t e d  based  on t h e  t h i n - s e c t i o n  a n a l y s e s  and t h e  

p h o t o m i c r o g r a p h s  showing g r a i n  s i z e  and i n t e r r e l a t i o n s h i p  w i t h  

i m p u r i t i e s  to  d e t e r m i n e  whe the r  a  s u i t a b l e  g r a d e  s a l e a b l e  t a l c  

p r o d u c t  c a n  be c o n c e n t r a t e d  from t h e s e  r o c k s  assuming tonnage  

c a n  be d e v e l o p e d  f o r  min ing .  

RECOMMENDATIONS 

Phase  I e x p l o r a t i o n  s h o u l d  be d e s i g n e d  t o  1) d e t e r m i n e  

t h e  r e l a t i o n s h i p  and any  c o n t i n u i t y  between t h e  known t a l c  

z o n e s ,  2 )  d e f i n e  t h e  e x t e n t  o f  t h e  Dodo Creek zone on s u r f a c e ,  

3 )  l o c a t e  t h e  bedrock  s o u r c e  and p o t e n t i a l  s i z e  o f  t h e  Creek 1 

and  2 z o n e ,  and 4 )  sample  t a l c  z o n e s  f o r  m i l l i n g ,  

c o n c e n t r a t  i o n ,  q u a l i t y  a n a l y s i s  by bench s c a l e  t e s t i n g .  

A Phase  I program is recommended to  i n c l u d e  i n s t a l l a t i o n  

o f  a  c o n t r o l  g r i d  w i t h  B a s e l i n e  100+00N o r i e n t e d  

w e s t - n o r t h w e s t  to  c o n n e c t  t h e  known zones  and p e r p e n d i c u l a r  

s u r v e y  l i n e s  a t  l O O m  s p a c i n g  and w i t h  20m s t a t i o n  i n t e r v a l s .  

F i l l - i n  s u r v e y  l i n e s  a t  50m s p a c i n g s  s h o u l d  be r u n  o v e r  t h e  

showing a r e a .  A l l  s u b s e q u e n t  mapping,  s ampl ing ,  g e o p h y s i c a l  

s u r v e y s  and t r e n c h i n g  w i l l  be r e f e r e n c e d  t o  t h e  c o n t r o l  g r i d .  

D e t a i l e d  g e o l o g  ic mapping,  p r o s p e c t i n g  and r o c k  s a m p l i n g ,  

and a magnetometer  s u r v e y  s h o u l d  be conduc ted  o v e r  t h e  g r i d  

a r e a .  The magnetometer  s u r v e y  w i l l  t r a c e  s t r a t i g r a p h y  and 

s t r u c t u r e  ou tward  from known t a l c  a r e a s .  T rench ing  t o  bedrock  

s h o u l d  be used a s  a n  e x p l o r a t i o n  tool  and to  d e t e r m i n e  t h e  

e x t e n t  o f  t h e  Dodo Creek  zone and shou ld  be based o n  t h e  
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I" l o c a t i o n  o f  t a l c  s h o w i n g s ,  mapping and magne tome te r  r e s u l t s .  

T r e n c h e s  s h o u l d  be e x t e n d e d  u n t i l  t h e  t a l c  z o n e ( s )  have  been  

c u t - o f f  i n  s e c t i o n  and  a l o n g  s t r i k e .  

~ u l k  s a m p l i n g  o f  t a l c  z o n e s  e x p o s e d  by t r e n c h i n g  is 

r e q u i r e d  f o r  e s t i m a t i o n  o f  p o s s i b l e  r e s e r v e s  and  ta lc  g r a d e  

a n d  f o r  bench tests  to d e t e r m i n e  i f  and how a s a l e a b l e  t a l c  
p r o d u c t  c a n  be c o n c e n t r a t e d .  I t  is e s s e n t i a l  t h a t  t h e  P h a s e  I 

work be done  u n d e r  t h e  d i r e c t i o n  o f  a q u a l i f i e d  g e o l o g i c a l  

e ng i n e e r  . 
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8 .  COST ESTIMATE 

The e s t i m a t e d  cost  o f  P h a s e  I is a s  f o l l o w s :  

P e r s o n n e l  

TOTAL $ 29 ,205  

- g e o l o g i s t / p a r t y  c h i e f ,  25 d a y s  @ $275/day  
- s u r v e y  g r i d  1 0  l i n e  km @ $350/ l ine-km 
- magnetometer  s u r v e y  - 10  l i n e  km @ $200/ l ine-km 
- g e o l o g i c a l  a s s i s t a n t / s a m p l e ,  1 0  d a y s  @ $175/day  

T r e n c h i n g  ( back-hoe)  

- mob/demob 
- a c c e s s  1 6  h o u r s  @ $80 /h r  
- t r e n c h i n g  40 h o u r s  @ $80 /h r  

Camp, 60 man-days @ $18/day 
Food ,  60 man-days @ $15/man/day 
T r u c k  R e n t a l  
E x p e n d a b l e s  
Communicat ions  
Magnetometer  R e n t a l  
F r e i g h t  
Lab  Bench T e s t s  
D r a f t i n g  
R e p o r t  t y p i n g ,  P r o d u c t  i o n  
1 0 %  a d m i n i s t r a t i o n  and  c a r r y i n g  c h a r g e s  

o n  t h i r d  p a r t y  c o s t s  

~ e s p e c t f u l l y  s u b m i t t e d ,  

N E V I N  SADLIER-BROWN GOODBRAND LTD. 

B r i a n  D. F a i r b a n k ,  P.Eng . 

J u l y  8 ,  1985  
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APPENDIX A - Samvle Descr ivt ions  
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Suite 401 - 134 Abbot1 St.. Vancouver, B.C. Canada V6B 2K4 (604) 683-8271 TELEX 0 4 - 3 5 2 8 8 8  - 

T r i f c o  Wim-Ta C l a i m s ,  Quesnel Area 

(Samples s e n t  June 12,  1985 f o r  rock c l a s s i f i c a t i o n ,  petrographic 
d e s c r i p t i o n  and t a l c  con ten t  e s t ima te . )  

Sample No. Descr ip t ion  

Sample from main showing a r e a  along Dodo Creek. Dark 
green  ( c h l o r i t e ,  a c t i n o l i t e  and mott led white f ine-  
g ra ined  g r a n u l a r  rock)  sample by B.D. Fairbank. The 
t a l c  con ten t  i s  n o t  immediately apparent.  Talc  occurs  
as a l i g h t  green  t o  whi te  minera l  i n  c l o t s  i n  one 
i n s t a n c e  Ian a c r o s s  and more coxtunonly as f i n e r  grained 
i n t i m a t e l y  mixed throughout  t h e  rock matrix.  Frac ture  
s u r f a c e  i s  r u s t y  weathered and shows s l i ckens ides .  This  
rock is t y p i c a l  of  t h e  showing a r e a  along Dodo Creek. 
Ta lc  con ten t  is s l i g h t l y  v a r i a b l e  but  appears t o  be 
pervas ive  t h ~ ~ o u g h o u t  t h e  zone. 

Sample by Tr i f aux  a t  Dodo Creek showing. Rock i s  a s  
above b u t  s l i g h t l y  c o a r s e r  gra ined  and with a higher  
percentage of  da rk  g reen  minerals .  Talc  content  
appears  t o  be lower and a g a i n  occurs  as small blobs 
and poss ib ly  a s  g r a i n s  o f  t h e  same s i z e  a s  t h e  o t h e r  
ma t r ix  g ra ins .  

EX d r i l l  co re  provided by Rene Tr i faux  from hole on 
main Dodo Creek showing. SOS above with approximately 
70% dark  green  mine ra l s  and 30% l i g h t  green t o  white 
t a l c ?  Th i s  rock h a s  t h e  appearance of a brecc ia  with 
t h e  da rk  green  mine ra l s  forming t h e  fragments and the  
t a l c o u s  minera ls  forming t h e  matr ix.  

Sample from l a r g e  angu la r  f l o a t  boulder of p l a t ey  t a l c .  
Ta lc  forms 70% o f  t h i s  rock ahd is  l i g h t  green and 
speckled  throughout  wi th  disseminated p y r i t e  approximately 
4% ( p y r i t e  is ox id i zed  t o  r u s t y  b l ebs ) .  Unidentified 
medium dark green  mine ra l  £ o m s  15% of t h e  rock i n  small  
(4ml ac ros s )  g r a i n s  w i th  d i f f u s e  mineral  boundaries .. 

( c h l o r i t e ? ) .  

- - -- - -. . - -- - -- -- - - - - - . - 

- GEOLOGISTS AND ENGINEERS 

SPECIALISTS IN MINERAL AND GEOTHERMAL RESOURCE EXPLORATION 
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S a m ~ l e  No. Descr io t ion  

Sch i s to se  rock comprised o f  65-70% t a l c  from l a r g e  
angular  boulder  (10 f e e t  a c r o s s )  a long highway 
150m e a s t  o f  Creek Three. Rock has  a mott led 
appearance from t h e  c o l o u r a t i o n  which is l i g h t  green 
( t a l c )  and l i g h t  grey-brown. 

Dark green  t a l c o u s  rock  from Shulaps Creek taken  by 
J i m  Br i t t on .  Hock i s  massive wi th  dark g rey i sh  
and dark  g r e e n i s h  mot t led  c o l o u r a t i o n  apparen t ly  
from an ou tc rop  6 f e e t  o r  s o  a c r o s s  comprised of 
t h i s  ma te r i a l .  
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JAMES VINNELL. Man.tgcr 

.I JOHN G. PAYN E. Ph.  D. Geoloa~st 

P.O. BOX 39 
8887 NASH STREET 
FORT LANGLEY. B.C. 
VOX 1JO 

PHONE ( 6 0 4 )  888-1 323 

Job # 85-20 

June 25th, 1985 

Report for: Brian Fairbank, 
Nevin, Sadlier-Brown & Goodbrand Ltd., 
401-124 Abbott St., 
Vancouver, B.C. 
V6B 2K4 

Samples : 

6 rocks for thin sectioning and petrographic examination. Samples are 
numbered 89331 A - 89336 A. 

The rocks of this suite fall into two main groups. Samples 89331, 2 and 3 
are typical serpentinized ultramafics showing remnant, pseudomorphed coarse 
crystalline textures. They contain 20 - 40% talc as intimate intergrowths with 
serpentine (dominantly antigori te with minor fibrous chr sot ile) and carbonate 
(unreactive to acid and presumably magnesite or dolomite 7 . These rocks also 
contain trace to minor amounts of chlorite and opaques (largely sulfides, 
partially limoni tized, plus some oxides). 

The remaining two samples from the Quesnel area (numbers 89334 and 5) are 
quite different. Serpentine is absent and they consist dominantly of fine- 
grained, felted semi-schistose aggregates of talc. In the first case this shows 
wispy interlaminations of chlorite,while the second has augen-like pockets and 
venifom segregations of carbonate. 'Ihe latter rock (89335) has relatively 
abundant finely disseminated sulfides; these are largely limonitized, with 
resultant pervasive staining of the talcose matrix. 

The sample from southern B.C. (89336 A) is very similar to 89335, being 
talc rock with rather evenly disseminated accessory carbonate and minor fine- 
grained sulfides and oxides. 

Individual petrographic descriptions are attached, together with a set of 
photomicrographs showing the salient features described. 

/ J.F. Harris Ph.D. 

SAMPLE PREPARATION FOR MICROSTUDIES a PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 



Sample 89331 A 

Es t ima ted mode 

SERPENTINIZED U L W I C  

Antigorite 37 
Chryso tile 4 
Talc 28 
Carbonate 37 
Chlorite 1 
oeaques 1 

?his rock exhibits the typical heterogenous texture of an altered 
ultramafic, with pseudomorphous remnants of a coarse-grained crystalline fabric, 
much modified by veining and replacement. 

It consists of an intimate admixture of serpentine, carbonate and talc 
in various modes of in tergrowth. 'Ihe serpentine (an tigori te) f oms typical 
pseudobrecciated masses veined and cemented by networks of carbonate and/or talc. 

?he talc is largely finely intergrown with the other constituents, though 
some small islands up to 0.5m-n of relatively well segregated material are present. 
Larger masses showing cleavage (pseudomorphous after pyroxene) have in tima tely 
inter-laminated carbonate. Carbonate is largely a very fine-grained form as 
irregular permeations and some well defined vein-like segregations. 

?he rock is also cut by anastomosing veinlets of fibrous material. This is 
colourless, as compared to the green antigorite with which it is closely associated, 
and is believed to be the chrysotile form of serpentine. 



SEWENTINIZED ULTRAMAFIC 

L Estimated Mode 

Antigori te 38 
Chrysotile ' 2 ' 

Talc 42 
Carbonate 15 
Chlorite 2 
Opaques 1 

This is a rock of similar general aspect to 89331. Its content of talc 
is relatively higher and that of carbonate lower. 

The talc includes pseudomorphous masses (with relict cleavage) to 2mn or 
more in size. These sometimes have intimately intergrown fine-grained serpentine 
and/or carbonate. Talc also occurs as abundant micro-veinlets in ant igori te 
pseudomorphs . 

Carbonate occurs in like manner as a tracery of hair-line veinlets. 
It also forms clumps of well crystallized grains to 0.5m. Overall the carbonate 
is noticeably coarser grained than in 89331. 

Chlorite occurs as occasional rounded patches of fine-grained felted 
material . 

Chrysotile forms veinlets and semi-gradational wisps in the dominant 
antigorite. 



SERPENTINIZED ULI'RAMAFIC 

Estimated mode 

Antigorite ' 45 
Chryso tile 3 
Talc 24 
Carbonate 24 
Chlorite 2 
qpaques 1 
Hornblende trace 

This is another rock of the same type as 89331 and 89332. 

Antigorite is the dominant constituent as blocky, pseudo-brecciated masses 
veined by networks of talc and carbonate. Talc locally forms a matrix to 

II antigorite islands" as well as intimately intergrown cores to antigorite masses. 
Talc also occurs partially as relatively pure streaks and patches (always of 
a very fine-grained felted aggregate) up to one or two mn in size. 

Carbonate occurs pervasively throughout, in both fine and coarser grained 
aggregates, as irregular pockets. 

Opaques form scattered irregular wisps and angular clusters, 0.05 - 0.5mn, 
often but not exclusively in talcose areas. They include oxides and partially 

-- limonitized sulfides. Chlorite occurs as a few small discrete patches. Rare 
scattered wisps and shreds of hornblende are also present. 
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Sample 89334 A 

Es t ima t ed mode 

TALC-CHLORITE ROCK 

Talc 85 
Chlorite 15 . 
Limonite trace 

This is a totally different material from the preceding members of the suite. 
It contains no serpentine or carbonate and consists essentially of a fine- 
grained aggregate of talc in which individual talc flakes range from 5 - 50 
microns in size. . 

The main accessory constituent is chlorite which forms intimately intergrown 
wisps and, locally, rounded to equant patches up to a few mn in size. The areas 
of chlorite/talc intergrowth display a contorted inter-laminated, sub-schis tose 
structure. 

Opaques (originally mainly sulfides) consists of sparsely scattered, small, 
angular grains, almost totally limonitized (with diffuse staining of the 
adjacent talc). In one instance the opaques are strongly concentrated within 
a segregation of chlorite. 

Rare ghost-like pseudomorphic prismatic forms are distinguishable within 
the talc aggregate,suggesting that this is probably a replacement or alteration, 
but insufficient evidence of original rock type survives. 



Sample 89335 A TALC-CARBONATE ROCK 
\ 

Es t ima ted mode 

Talc 85 
Carbonate ,13 
Limonite 2 
Chlorite trace 

This is a similar rock to 89334 except that the dominant accessory is 
carbonate rather than chlorite. 

It consists essentially of a fine-grained felted aggregate of talc 5 - 50 
microns in grain size. This locally exhibits an elongate, lensy structure, 
emphasized by undulating anastomosing sub-parallel partings and rare intergrown 
wisps of chlorite. 

Carbonate occurs throughout as individual, augen-like clumps, pockets and 
elongate segregations of well-formed grains 0.05 - 0.5m in size. 

Limonite is relatively abundant as disseminated, small, angular granules 
often with remnant cores of sulfides. Associated diffuse staining follows 
the wispy, schistose structure of the talc, and tends to produce an overall 
reddish-brown coloration. Some limonite occurs as clusters of shard-like 
fragments associated with carbonate. 



Sample 89336 A 

Estimatedmode . 

Talc 7 8 
Carbonate 20 
Opaques 2 

TALC-CARBONATE ROCK 

Tnis is a very similar rock to 89335, consisting essentially of fine- 
grained felted talc with accessory carbonate. 

The carbonate in this rock tends to be somewhat less segregated. It occurs 
rather evenly disseminated as individual' granules, 0.05 - 0.h in size, as 
well as equant to elongate clumps - sometimes showing very fine microgranular 
cores and coarser rims. 

A weak, wispy, schistose structure is locally developed. Also occasional 
ghost-like prismatic pseudmorphs are distinguishable within the talc mass. 

Opaques appear to be intergrowths of sulfides and oxides. They are rather 
evenly and abundantly disseminated as tiny specks (0.02 - 0. lm) and sometimes 
form equant , pseudomorph-like concentrations . The opaques are comnonly ( though 
not exclusively) associated with the carbonate. 



NEVlN I SADLIER-BROWN I GOODBRAND I LTD 

APPENDIX B - PEOTOMICROGRAPHS 
S c a l e :  lcm = 0.2mm, e x c e p t  where o t h e r w i s e  s t a t e d .  



89331A. Cross-polarized transmitted light. 
Areas gradationally striped medium to dark grey are antigorite, cut by 
veins of chrysotile (pale yellow, light grey). Talc is speckl~d pastel 
colours e.g. bottom right, top left, and veinlet offsetting the chrysotilc 
vein. Smaller veinlets in tan colour are carbonate. 

89331A. S;imc i icld as 45-0 1x1 t p l a ~ ~ e  1 x ) l ; l l - i  z t~d  1 ight . 
Shows distl-itxition of carbonate more c l c n r l y  (s~rings of grey, higl~-~-c.l ic$f  
granules). Ant igorite is reenish brown; talc nrui chrysoti le arc 1 i g l ~ t  
grey. q)aqucd oxide grain t black) at lower lcft. 



45-2 89332A. Cross-polarized transmit ted l i g h t .  
Shows mass of a n t i g o r i  te (b lu i sh  t o  dark greys) surrounded and p a r t i a l l y  
replaced by t a l c  (speckled, pa le  p a s t e l  colours .) Carbonate (brownish grey) 
forms individual  g ra ins  and clumps within the t a l c .  

i d r ) -  3 h A .  Same f i e l d  a s  45-2 I N I L  1)latlc polarized l igh t .  
I)i s t r i h t  ion of carbonate (dark rinrl~cd, high re l i e f  g ra ins )  11101-c! c l e a r l y  
5ec.11. Pale green is an t igor i  L C ,  ~ n l e  greys a r e  t a l c .  



45-4 89333A. Cross-polarized transmitted light. 
Antigorite (shades of bluish grey) veined by talc (pale pastel nggregatcs) 
with  in  tergrown carbonate (brownish greys, e.g. centre r i g h t .  ) 



89334A. Cross-polarized t raris~ni t tcci 1 ight  . 
Patches and wisps of c h l o r i t e  (dark,  bluish browns) i n  fe l ted aggregate of 
t a l c  (nk-itrix, pa le  p a s t e l  colours) .  



89335A. Cross-polarized transmitted light. 
Fine-grained felted matrix of talc with carbnate subhedra and clusters 
(greys). Note limonitized sulfide grainsOower Left, centre right)with 
dispersed 1 imoni te (brown) in foliaceous partings and grain tx~undar ies 
and as diffuse staining (causing the overall brownish colour of left half 
of picture). 

89335A. Cross-ix~lari z i ~ i  transmi ttcd light: scn I c. 1 UII = 0. lrrs:~. 
lligtier 11~7g1lif ication to show tietai 1 of feltd aut-cg:lte testrlrc i r i  talc 
(1mlc ~x~stels). Grey sul>hcdral grains are cartxj11;itc. 



45-10 t39336A. Cross-polarized transmitted l ight .  
Matrix of felted t a l c  se t  wi th  clurnps of carbonate grains ( i ~ i ~ h e c  relief 
~ r c y s )  with associated fine-grained opaques (black). 
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