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R e :  S h e l l  Placer T e s t s  Tulameen River  1967-68 

808597 His tory :  

About 2 0 , 0 0 0  oz of P t  recovered from Tulameen 

area p r i o r  t o  1 9 6 7 .  

An 

I n  

a n a l y s i s  of  P t  g r a i n s  r e s u l t e d  i n  va lues  

77 .07% P t  
0 . 1 9 %  Pd 
2.57% Rh 
1 . 1 4 %  Ir 
3.39% cu  
8.59% Fe 

1 . 6 9 %  C r  
10.51% i r idosmine  (Ir -3- O s  a l l o y )  

1 9 6 4  Tulameen Mines t renched  t o  depth of  

25 f e e t  a t  , p l ace r  l e a s e  1364 i n  t h e  Tulameen River  about -- 

2 0  c 
m i l e s  upstream from Pr ince ton  B.C.  

Tulameen Platinum Mines L t d .  (N.P.L.)  found 

t h a t  a mechanical and chemical process  w a s  r e q u i r e d  t o  

s e p a r a t e  P t  and Au and used a process  developed by Rao 

and Koch which i s  as fol lows:  

Gravel i s  crushed and mechanically processed  

t o  produce - black sand a t  a r a t i o  of 50:l. 

i s  t r e a t e d  wi th  concent ra ted  H C 1  which leaves metall ic . 

T h e  black sand 

. \  
P t  and P t 0 2 .  The r e s i d u e  i s  c a l c i n e d  a t  450° C c o n v e r t h g  

\\. 
metal  su lph ides  t o  oxides  . The resi-du'e-is t r e a t e d  wi th  con-'\,, \ 

c e n t r a t e d  H2S04'and washed w i t h  H 2 0  and d r i e d .  The dry  '\ 
\ 

r e s i d u e  i s  p laced  i n  a r e a c t i o n  v e s s e l  w i th  a c a t a l y s t  and \ 

gaseous c h l o r i n e  i s  added under 1 0 0  t o  200 l b s  I p r e s s u r e  a t  

less than  l o o o  C. Residue cooled and t r e a t e d  w i t h  H C 1  t o  

conver t  P t C l  t o  s o l u b l e  c h l o r o p l a t i n i c  s p e c i e s .  Mixture 

i s  f i l t e r e d  and t h e  f i l t r a t e  con ta in ing  P t  and o t h e r  

/-% 
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s o l u b l e  s p e c i e s  of noble metals i s  t r e a t e d  wi th  sodium 

borohydride which produces a m e t a l l i c  b lack  powder . The 

b lack  powder i s  f i l t e r e d  o f f  and d r i e d  wi th  a recovery 

of  2 grams of b lack  powder from 1 0  l b s  of b lack  sand. 

P t  i s  p r e s e n t  i n  amounts from,>O t o  98% weight .  ( 5 0 0  l b s  

g r a v e l A 2  gms P t ) .  Recoverable P t  from t h e  sample used 

i n  t h e  p rocess  i s :  

% 280  g / t  b lack  sand 
o r  Z 5.6 g / t  g r a v e l  

I n s u f f i c i e n t  work w a s  done t o  determine whether 

o r  n o t  t h i s  sample i s  r e p r e s e n t a t i v e  of t h e  e n t i r e  d e p o s i t .  

Table 1 
Tulameen P t  Mines Ltd.  

A n a l y t i c a l  Data 
N e w  Samples O c t .  1 4 / 6 6  
A n a l y t i c a l  Data - R & D 

Sample Tulameen P r e l i m .  Precise w e t  
Spec. Analys. Analy s i s  

(1) Gravel 5 0  t /day 
processed  by 2 
m6n . 
Processed from 1-10 Al,Mg,Si,Ti 
g r a v e l  1 t/day 

( 2 )  Black Sand >lo% w t .  Fe 

0 . 1-1 C r  , Cu ,Mn , Sn ,V 
(0.1 Ca,Pb 

I r id ium Detected 6 5 0 0  ppm * 4 o z  I r / t o n  
Ag < O . l %  w t .  

( 3 )  Processed 710% w t .  s i  
Black Sand 1-10  A l , C r , F e , T i  
0 . 1 5  ton/day 0.1-1 Mn,Na 

I t  i s  used as 
feeds tock  t o  S i l v e r  0 .04+0.02  
Tulameen' s 
Ch lo r ina t ion  
Method f o r  
rec of P t  

R e c  p roduct  1-10  As ,Fe ,S i ,Ti  
400  9/50 t o n s  0.1-1 Sb,Ca,Mg,Ni,Sn 
g r a v e l  o r  < O . l  Al,B,Cr,Mn 
400  g/1 t o n  Plat inum 50210% w t .  
Black sand 

(0.1 V,Ca,Cu,Mg,Sn 
Plat inum Oil+O.Ol% w t .  

Gold Detected (50 ppm 

( 4 )  Black powder Platinum > l o %  w t .  Pt ,Cu 

S i  l v e r  0 . 1  P t  
Au d e t e c t e d  ( 5  5 0  ppm) 6920.5% w t .  
Rhodium d e t e c t e d  (5100 ppm) 
I r id ium de tec ted  (5500 ppm) 



P a r t i c l e  'S i ze  
c u t  

(1) 24+ i n  
( 2 )  3/4-24 i n  
( 3 )  6 mesh-3/4" 
( 4 )  20-6 mesh 
(5 )  65-20 mesh 
( 6 )  6 5  mesh 

3 

Tqble I1 

Gravity Sepa ra t ion  O n  R i f f l e  Table  

D i s t r i b u t i o n  of  P t / A u  i n  R i f f l e  Table  Cuts  

S h e l l  Sample - May 

M a t .  B a l .  Around R i f f l e  Table Sepa ra t ion  Pt /Au Assays of R i f f l e  Table  C u t s  
w t .  % of  Par t ic le  S i z e  Cut  /Ton of Par t ic le  S i z e  C u t  

Feed Blk Sand Cone T a i l i n g s  Feed* Blk Sand Cone T a i l i n g s  ** I 

( 2 )  (3)  ( 4 )  ( 5 )  ( 6 )  ( 7 )  

100 
100 
100 
100 
100 
100 

99 

96  

9 8  

9 8  

9 6  

9 7  

2.45 0.02 

1 .65  0.05 

1 .65  0.03 
1 . 7 1  0 .07  

0.42 7.75 

1.66 9.86 

2 .43  

1.60 

1 .62  1 
1 .64 , 

7 .33 

8.20 

* Assuming P t  @ $16O/Troy oz. 
A u  @ $35/Troy oz. 

**obtained by d i f f e r e n c e  ( 5 ) -  ( 6 )  

Pt/Gold Loss 
t o  T a i l i n g s  

c u t  % 
( 8 )  

9 9  

9 7  

9 8  

9 6  

9 4  

8 3  

. b  

r 
. *  

. 
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I1 P l a c e r  d r i l l i n g  w a s  carried o u t  i n  t h r e e  l i n e s  of d r i l l  

h o l e s  on t h e  Tulameen v a l l e y  f l o o r ,  about 1 0  t o  1 7  m i l e s ,  

upstream from P r i n c e t o n . .  Twenty f o u r  h o l e s ,  i n  t h r e e  

l i n e s ,  t o t a l l i n g  2500 feet  were sampled a t  4 f o o t  i n t e r -  

v a l s  and each sample w a s  screened t o  5 p a r t i c l e  sizes. 

Bedrock w a s  reached i n  l i n e  2 b u t  only i n  3 h o l e s  a t  

t h e  edge of t h e  v a l l e y  i n  t h e  o t h e r  two l i n e s .  

Assays w e r e  d i sappoin t in t j ly  low, w i t h  minor except ions  

from t h e  d r i l l  ho le s  nea r  t.he bulk sample p i t  t h e  l e v e l s  

were less than 0 . 3  ppm P t  ( 2 0  mesh s i z e  f r a c t i o n )  . During 

a n a l y s i s ,  when it became e v i d e n t  t h a t  t h e  va lues  were l o w ,  

it w a s  decided n o t  t o  assay every sample. However a 

minimum of two samples p e r  ho le  w e r e  assayed. 

Conclusions : 

(1) There i s  some ques t ion  r ega rd ing  t h e  S h e l l  d r i l l i n g  

method producing r e p r e s e n t a t i v e  assays  of  t h e  e n t i r e  

volume of  g r a v e l s .  

( 2 )  The form and manner i n  which t h e  P t  occurs i s  n o t  

c l e a r l y  e s t a b l i s h e d .  Tulameen Plat inum Mines Limited 

and S h e l l  found t h a t  a p rocess  of  chemical recovery 

of  P t  a s  w e l l  as mechanical concen t r a t ion  w a s  necessary .  

There i s  some thought  about  P t  be ing  a s s o c i a t e d  w i t h  

.magnetite w i t h i n  rock fragments.  

( 3 )  The c o s t  of  t r e a t i n g  t h e  g r a v e l  con ta in ing  P t ,  as 

conducted by S h e l l ,  was p r o h i b i t i v e  . 

K.E. Northcote  
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S h e l l  Involvement Tulameen P r o j e c t  

I Bulk S a m ~ l - e  

3 

I n  1 9 6 7  S h e l l  ob ta ined  a 1 0  ton  sample from 

Tulameen Platinum Mines Ltd.  Placer Lease 1365. S h e l l  

s p l i t  t h e  sample r e t u r n i n g  one h a l f  t o  Tulameen Plat inum 

Mines L t d .  and carried o u t  a s tudy  of t h e  r e t a i n e d  5 t o n s  

of samples. S h e l l ' s  conclusions r e s u l t i n g  t h e  s tudy  are 

as fo l lows:  

(1) Rao and Koch process  used by Tulameen 

Plat inum Mines L t d .  f a i l s :  

(a)  Prec ious  m e t a l  con ten t  i s  f a r  below 

t h e  va lue  r e q u i r e d  f o r  a breakeven 
ope ra t ion  based on e s t ima ted  chemical/ 
o p e r a t i n g  c o s t s .  

(b) R i f f l e  t a b l e  concen t r a t ion  of P t  and 
Au i n  b lack  sand i s  i n e f f e c t i v e ,  re- 
s u l t i n g  i n  a l o s s  of over  90% of  t h e  
va lues  i n t o  t a i l i n g s .  

( 2 )  A new recovery process  i s  r equ i r ed .  

( 3 )  Prec ious  metals i n  20 mesh f r a c t i o n  o f f e r s  

i n c e n t i v e  f o r  f u r t h e r  exp lo ra to ry  programs 
wi th  t h e  fol lowing o b j e c t i v e s :  

(a) Determination of l a t e r a l - v e r t i c a l  
d i s t r i b u t i o n  of  20  mesh f r a c t i o n  i n  

Tulameen Val ley.  

(b) Pt/Au va lues  i n  20 mesh f r a c t i o n  
(c) Search f o r  p o s s i b l e  recovery methods. 

The 1 0  t on  sample i s  n o t  n e c e s s a r i l y  r e p r e s e n t a t i v e  

of v a l l e y  b u t  i s  r e p r e s e n t a t i v e  of material  i n  which Tulameen 

worked. There appears  t o  be some discrepancy between t h e  

va lues  ob ta ined  i n  Tulameen Pla t inum's  f i r s t  sample and t h a t  

t aken  by S h e l l .  
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[ACKENZI 1: 

; industries as ' .a- ' As a producer of this metal Canadaahas, up the present, been 
. 4 o f  veri. minor importance. A few hundred ounces are recovered 

annually from the refining of Sudbury copper+i&el matte by the 
ompany in the United 'States, and prob- 

amount is produced by the Mond Nickel 
ry in England. In this connection it is 
e Mond Nickel.Company are reported to 
ery of platinum metals by their process , 

ernational Nickel Company have so 
New Jersey works.' . . 

The report of the Royal Ontario Nickel Commission states 
that i i  1916 the matte produced by the Canadian Copper Com- 
pany .was estimated to contain 5,640 ounces of platinum and 

. . 8,460 ounces of palladium, and that the recovery of these metals 

.. * by, the International Nickel Company in that year amounted 
to, 1,093 ounces of platinum and palladium together with 257 

roup. Recent research 
tional Nickel Company 

feren t countries 

uld appear that the Mond 
ore of the platinum group 
n Copper Company. , 

The British America Nickel Corporation will employ the 

. 

18,000 25,000 

als in the matte. 
. Should the International Nickel Company succeed in recov- 

ering a high proportion of the precious metals, it .is well within 
ity that 'the total production of platinum- 

, 

-- 
148,898 92,488 

tity of native platinum 
rict in British Columbia. 

. .  * .., 

. c -_-_.--- 
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,ICKENZI E 

. .  
wious to 1885, 
been estimated 
‘: one tiriie this 
Xorth America.. 

. .  

In river. The 
Peace river for the purpose of investigating certain alleged 

, platinum .discoveries in the vicinity of the junction of the 
Finlay and Parsnip rivers with the Peace river. His report on 

their largest dimensions, and therefore their recovery by dredg- 

tic examination 

.‘uIameen District, 
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b ,  

:sE-$~ A CKENZIE - 
el, and i~hile there are 
L V C ~  on {lie river bars 

8 .  

mining operations was only from $5 to $10 an. ounce, 

During the preliminary survey of the Tulameen some small 
-washing' operations were conducted with the object of 

securing-a rough estimate of the value of the ground. In those 
'tests about 90 cubic yards of gravel were washed, and thesmall 
clean-up made' therefrom was distinctly encouraging. The gold 

I 

its recovery was not given much attention. 

' 

- ,  . 
'ulamecri river, British 
this stream should be 
cterminc its value 
en is situated in 

and 'platinum were found to occur in approximately the pro- 
portions of 60% of the former to 40% of the latter, both metals 
being .in rathkr small grains and flattened scales, although there 
was sufficient evidence from the character of  these small particles 

nt to the fact that the metals had not travelled far from 
uice of their ohgin. 

Both Camsell and Kemp have described the occurrence of 
platinum in this district exhaustively, and there is no need of 
further' amplification. Both of these investigators determined 

-' ;. '\, 
i h  of Slntc creek. ' . . . . T .  

1 : .I 

stern British Colum- r 3  

1 
2 . a  

- 
the fact that platinum originated with the pyroxenite rocks of 
the district,assoc'iated with chromite and magnetite. It is inter- 

in this particular that 'we were shown several 
of 'platinum encrusted with chromite which the 
ht  readily mistake for pure chromite or magnetite. 

Wh& thke  small encrusted' nuggets were immersed in, dilute 
nitric acid for a short time the coating of chromite was dissolved 

y,* leaving the kemel of platinum. 

During our investigation in the field, there were no large 
nuggets of platinum discovered, but we were shown a very fine 
collection of nuggets, the property of a Mrs. Cook, of Coalmont. 
The largest of the Cook nuggets was about the size of a large 
kernel of corn, and the smallest about the size of a main of 

1 

Y 

wheat. ..;These nuggets have been .on exhibition at various times, 
and as they are a very unique collection they should be acquired 
for'the'musFum of the Department of Mines in Ottawa. 

n of the Tulameen river lying above the 
has a more or less tanyon-like cliaracter, 

precipitous, and this portion of 

. 
. <uby Crcek Juncti 

cen rivcr is a sm 
1 %  

. 3 * ' . '  

me by prospectors for - 



- - _ _ _ _ _ _ _  etals: Some of these prospectors . .. 
artf W u l ~ l l r t ;  clIb ,iigh"benche's 'from '50 to 100 feet above the' 
creek bottom ; others arif 5ttempting to recover the gold and 
platinum from pot-holes in the river bed; but  the sum total of 
their operations is rather small, and the production of precious 
metals is almost negligible, making little - . *  better than wages for 

. .  , the operatoe. : o  - 

Below tlie mouth of Slate creek, and for three miles down 
stream to the town of Tulameen, the character of the river is 
decidedly different. The river valley broadens to an average 
width of 900 'feet and the gravel lies' in 'large bars and law- 
lying benches a t  depths that vary from 20 to over 100 feet. It 
was this area that was considered should be prospected by 
means of core drills, The total quantity of gravel has ,been 
estimated roughly a t  15,000,000 cubic yards, 'most of which 
consists of *heavy, coarse pebbles, with many boulders the size of 
a football. ' Occasionally, large boulders the size of an auto- 
mobile arc encountered,'but they are by no means numerous, 
and should .not present any serious difficulty in dredging 

. 

.operations. ' 

The' Kettle Valley Railway touches tlie Tulameen . -  river a t .  
the town of Tulamcen, three and *a naif miles u e i w  JWLC 

creek, and follows the river for a distance of approximately 
20 miles down stream to the town of Princeton. The question 
of transportation is thcrefore solved. ,The river bed between the 
town of Tulameen ' and Slate creek is' not heavily timbered, 
although there is some quantity of poplar and jack pine with 
an oc&sional good-sized spruce, and more rarely fir and red 

. and white pine. ' The river has a fall of 116 feet between Slate 
creek and the town of Tulameen, and flows for the major part of 

a this distance in a series of small rapids interspaced with quiet 
stretches with an average speed of approximately five'miles pei 
hour. The stream is not deep-probably the deepest holes at 
the foot of the numerous small rapids are not greater th'an 15 

' feet;whereas the average depth of-the river a t  low water is 
about .l% feet. The river, like all mountain streams, is very 
turbulent in the spring of the year, but this condition should 
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t dredging operations if due precautions are 

rilling with the Empire, hand equipment was commenced 
month of September, and after..the conipletion of three- 

epest being 62 feet, i t .  was decided to install a 
power drill of+ the #Keystone type, as the gravels were too heavy 

How of much speed being made with the Empire 

1 

ne of thcse prospectors 
to 100 fcet above the 
recover the gold and 

1; but the sum total of 
product ion of precious 
better than wages for ' 

* 

3 for thwc miles down 
aracter of the river 
-oadens to an avera 
11 large liars and fa 
0 to over 100 feet. 
uld he Iirospected 
iy of gravel has been 
yards, most of which 
my boulders the size of 
the size of an auto- , 

no means numerous, 
lifficul ty in . dredging 

'hc Tulamxn river at. 
d f  milcs below Slate I + 
lnce of approximately 
nceton. The question umped out.as fast as it forms. ' 

river bcrl between the 
riot Iica\*ily timbered, 
ir and jack pine with 
)re rarely fir and red 
'16 feet lietween Slate 
s for thc major part of 
ntcrspaccd with quiet 
imately five miles per 
the deepest holes 'at 

2 not greater than 15 
river at Iow water is 
itain streams, -is -very 
this condition shoul 

e chief advantage of the Empire hand drill is its mobility. 
take down so. that. the largest piece to be transported 

oes ,not weigh more thant250 Ib., and providing that the 
'gravels to be examined are not heavy or do not contain too many, 
boulders considerable progress can be made with this equip- 

- ment. The manufacturers claim that the essential feature of 
the rotation of the casing during the entire 

on. A platform ,is mounted on the top of the 
ich four abourers stand and alternately lift and 

drop the drill rods to which are attached. the drilling tools. 
round is not very tight'and does not consist of 

e rotation of the'casing by means of horse- 
' power, together, with the weight of the equipment and the men 

on the platform, will sink the casing as drilling proceeds, and 
the core of sand and gravel accumulated in the inside of the 

ow& drill of the Keystone type works in a somewhat 
The casing is driven into the ground for 

, and as a general rule progress is made by 
y driving for one or more feet and then pumping the 
mulated from the previous driving. When exception- 

arge boulders are encountered, drilling below the casing is 
resorted .,to' and is generally permissible. The Keystone casing 
is' larger and'heavier than the Empire, and is d r ikn  by means 
of. two steel driving-blocks bolted to the drilling stem, the 
total weight of which is approximately 800 pounds. In driving, 
some I fifty *or sixty blows are struck per minute, with a fall of 
approximately fourteen inches, and it is an exceptionally la.rge 

' 

I 
' 

I 

. .  . -  . .  
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and has excavated a different style of valley. The rocks through 
and over which i t  flows are soft and easily eroded, and form no 
hard barriers to break the regular and even flow-of the water. 

ely Iittlc accumu: 

comparativeIy narrow channel, and into the bottom of which 
any heavy metals would settle. The serpentine movement and . 

tant change of position of a stream like the Saskatchewan 

:er decptiing its 
2s to a tleptli of. 
10 feet wide with * 

it. I t  .\\.auld bc 
definite filling of ,. 

I which case the ' 
IC bottom of the , 

' 

. : Mackenzie's investigations furnish interesting corrob- 

not been traced 
be wise for those 

its exact method 
t positiou of the 
d gravels. Such 

lication of known t 


