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I NTRODUCTION 

Purpose  

The purpose  of t h e  project was: 

1, to  d e t e r m i n e  t h e  e s s e n t i a l  chemica l  compos i t ion  of 

t h e  ore, 

2. t o  d e t e r m i n e  ore-gangue g r a i n  r e l a t i o n s h i p s  which may 

a f f e c t  t h e  b e n e f i c i a t i o n  of t h e  ore,  and 

3. t o  l e a r n  i f  t h e r e  a r e  any m i c r o s c o p i c  p r o p e r t i e s  of  

t h e  ore which would i n d i c a t e  its h i s t o r y  of f o r m a t i o n .  

Two samples ,  a s ix-pound hand sample and a -1 i n c h  composite 

sample, were s u b m i t t e d  for t h i s  purpose .  

Scope 

To accompl ish  t h e  f o r e g o i n g ,  c h e m i c a l  a n a l y s e s  for  F e ,  T i ,  

Si02, P,  S ,  Mn, CaO, MgO, and A 1 2 0 3  were r u n  o n  t h e  s u b m i t t e d  

samples. These were i n  a d d i t i o n  t o  a s e m i q u a n t i t a t i v e  
I 

I s p e c t r o g r a p h i c  a n a l y s i s  on  e a c h  sample .  
1 

1 The minera logy  of t h e  m a t e r i a l  was d e t e r m i n e d  t h r o u g h  t h e  
I 

' combined methods of x-ray  d i f f r a c t i o n ,  o p t i c a l  p e t r o g r a p h y ,  and 

I minera lography  , 
I 

Some 1400-t measurements were made on q u a r t z  and h e m a t i t e  
I 

g r a i n s  t o  p r o v i d e  l i b e r a t i o n  size d a t a .  I n  a d d i t i o n ,  a p o i n t  I 

I 
I coun t  was made t o  d e t e r m i n e  degree of l o c k i n g  and r e l a t i v e  

, abundance of t h e  c o n s t i t u e n t s .  

E f fo r t s  t o  r e s o l v e  t h e  ore g e n e s i s  were c o n f i n e d  whol ly  t o  

, m i c r o s c o p i c  o b s e r v a t i o n s .  
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CONCLUSIONS 

The e s s e n t i a l  minera logy  of t h e  ore is h e m a t i t e  ( 2  90%) and 

q u a r t z  (2 8%). G o e t h i t e ,  l i m o n i t e ,  p y r i t e ,  and b a r i t e  a r e  

lesser c o n s t i t u e n t s .  

Hemat i t e  is t h e  m a t r i x  of t h e  ore, and t h e  gangue m i n e r a l s  

( q u a r t z )  c a n  be 8W c l e a n e d  from i t  a t  a p a r t i c l e  size of 7 4 ~  

(200 T y l e r  mesh) . Ti tan ium is p r e s e n t  i n  amounts less t h a n  0.2% 

and s h o u l d  n o t  be d e t r i m e n t a l .  

The ore a p p e a r s  t o  be o n e  i n  which c o n c e n t r a t i o n  h a s  been 

accompl ished by r e c r y s t a l l i z a t i o n  of o r i g i n a l  c o n s t i t u e n t s  w i t h  

no a d d i t i o n  of m a t e r i a l  from o u t s i d e  s o u r c e s .  The p o r o s i t y  of 

t h e  h e m a t i t e  is p r o b a b l y  due  t o  l e a c h i n g  of c a r b o n a t e  or s i l i c a ,  
i 

but  t h i s  is n o t  s u b s t a n t i a t e d .  

If any phase  of t h e  proposed b e n e f i c i a t i o n  methods w i l l  I 
i 

u t i l i z e  s u r f a c e  c h e m i s t r y  of t h e  h e m a t i t e ,  t h e r e  may be problems 1 
I 

w i t h  barite i n  t h a t  t h i s  m i n e r a l  t e n d s  t o  c o a t  pa r t s  of some , 
I 

h e m a t i t e  g r a i n s .  
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METHODS 

The a n a l y t i c a l  work was d e s c r i b e d  by t h e  a n a l y s t s  a s  

w r o u t i n e " ,  and u n l e s s  t h i s  a s p e c t  of t h e  work r e q u i r e s  a more 

thorough  d e s c r i p t i o n  for a now u n f o r e s e e n  r e a s o n ,  no a d d i t i o n a l  

s p a c e  w i l l  be d e v o t e d  t o  i t .  The s p e c t r o g r a p h i c  a n a l y s e s  were 

p e r f ~ r m e d  w i t h  t h e  e m i s s i o n  s p e c t r o g r a p h ,  and t h e  r e s u l t s  are 

s e m i q u a n t i t a t i v e ;  i . e . ,  may be m u l t i p l i e d  or d i v i d e d  by a f a c t o r  

of t h r e e .  

I n  g e n e r a l ,  t h e  h e m a t i t e  f o r m s  t h e  m a t r i x  of t h e  ore, and 

i t  w i l l  be n e c e s s a r y  t o  g r i n d  t o  t h e  s ize of t h e  c o n t a i n e d  

gangue g r a i n s  t o  o b t a i n  m n o m i n e r a l i c  p a r t i c l e s .  F o r  t h i s  

r e a s o n  t h e  gangue m i n e r a l s  were measured when t h e y  were locked 

i n  h e m a t i t e .  Converse ly ,  when t h e  gangue m i n e r a l s  o c c u r r e d  as 

m a t r i x  it was n e c e s s a r y  t o  measure t h e  size of t h e  h e m a t i t e  

g r a i n s .  Then, t o  d e t e r m i n e  what p e r c e n t a g e  of t h e  h e m a t i t e  

were l o c k e d  i n  gangue m a t r i c e s , a  p o i n t  c o u n t  was made. 

A p e t r o g r a p h i c  p o i n t  c o u n t  is a t e c h n i q u e  d e s i g n e d  t o  

p r o v i d e  a random sampl ing ,  and t h e r e f o r e  a n  a c c u r a t e  m i n e r a l o g i c a ?  

compos i t ion ,  of  m a t e r i a l  r e p r e s e n t e d  on a t h i n  s e c t i o n .  I n  
! 

p r a c t i c e  t h i s  sampl ing  is accompl ished by u s i n g  a s p e c i a l l y  

a d a p t e d  mechan ica l  s t a g e  which moves t h e  s e c t i o n  i n  r e g u l a r  

i n c r e m e n t s  a l o n g  a f i x e d  p a t t e r n  of t r a v e r s e  l i n e s .  S i n c e  t h e  

d i s t r i b u t i o n  of m i n e r a l s  i n  t h e  s e c t i o n  can be r e g a r d e d  a s  

random, t h e  samples  t h e m s e l v e s  a r e  e f f e c t i v e l y  random, even 

though t h e y  a r e  t a k e n  on a nonrandom g r i d .  
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RESULTS 

Table  1 p r e s e n t s  t h e  a n a l y t i c a l  r e s u l t s  o b t a i n e d  on t h e  I 
I 

two samples .  T a b l e  2 is t h e  s p e c t r o g r a p h i c  a n a l y s i s .  T a b l e s  1 

3 and 4 a r e  g r a i n  s ize  d i s t r i b u t i o n s  of  q u a r t z  i n  h e m a t i t e  and 

of h e m a t i t e  i n  q u a r t z ,  r e s p e c t i v e l y .  

T a b l e  5 c o n t a i n s  t h e  r e s u l t s  o f  a  p e t r o g r a p h i c  p o i n t  

coun t  performed on t h e  composi te  o r e .  The c l a s s i f i c a t i o n s  

were chosen  t o  p e r m i t  t h e  d i f f e r e n t i a t i o n  of  f r e e  h e m a t i t e  

from locked h e m a t i t e  i n  a d d i t i o n  t o  strict minera logy .  

The m i n e r a l s  found i n  t h e  m a t e r i a l  were h e m a t i t e ,  p y r i t e ,  I 

1 

q u a r t z ,  g o e t h i t e ,  l i m o n i t e ,  and b a r i t e .  Hemat i te  o c c u r s  I 
I 
I 

b o t h  a s  l a r g e  o r  s m a l l  i r r e g u l a r  masses and a s  minute  e u h e d r a l  

c r y s t a l s .  I t  is p r i m a r i l y  a s  "blue" h e m a t i t e ,  b u t  i t  is 1 
I 

a l s o  p r e s e n t  i n  lesser amounts a s  bo th  e a r t h y  and s p e c u l a r  I 
v a r i e t i e s .  H e m a t i t e  g e n e r a l l y  forms t h e  m a t r i x  of  t h e  r o c k  

I 

a l t h o u g h  on a m i c r o s c o p i c  s c a l e  q u a r t z  l o c a l l y  may c o n t a i n  I 

c o n s i d e r a b l e  h e m a t i t e .  I 

Q u a r t z  o c c u r s  p r i m a r i l y  as a n h e d r a l  i r r e g u l a r  b l e b s  I 

w i t h i n  h e m a t i t e  (see F i g .  1) ; however,  i t  a l s o  o c c u r s  i n  

v e i n l e t s  a s  s i n u o u s  d i s c o n t i n u o u s  s t r i n g e r s  c o n t a i n i n g  e u h e d r a l  

p l a t e s  of h e m a t i t e .  

G o e t h i t e  ( F i g s .  2 ,  4 ,  and 3 r e s p e c t i v e l y )  was noted  

i n  o n l y  two f ragments  d u r i n g  t h e  s t u d y .  I n  e a c h  c a s e  i t  

o c c u r r e d  a s  c r u s t i f o r m  masses w i t h  o r  w i t h o u t  a n  a n h e d r a l  

p y r i t e  c o r e  i n  h e m a t i t e .  
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TABLE 2 

Order No. 36 0102 

Sample: P 6012 

COMPLETE QUALITATIVE SPECTROGRAPHIC ANALYSIS 

Antimony . 
Arsenic 

P 01 Aluminum 
d r o n  
1 Rarium 

neryllium 

Figurea Are Percentage Eetimatee 

Bismuth 
0.5 calcium 

Coiumbium 
Cadmium 
Cerium 
Cobalt 

0°1 Chromium 
Caesium 

O1 Copperl 
Dysprosium 
Erbium 
Europium 
Gallium 
.Gadolinium 
Cernlnniwn 
Gold oz p e r  t o n  

L I a f n i u m  
IIolniium 
Indium 

ma.i or Iron 
Iridium 
1,anthanmn 

0 01 Lend 

M o l y b c l e n u m  
_ N e o d y m i u m  

Nickel 
Osmium 

- P a l l a d i u m  
Phospliorue 
Potassium 
Praseodymium 
Platinum o z  p e r  t o n  
Radium 
Rubidium 
IZlaenium 

L h o d i u m  
Rulheniunl 
Scandium 

i 0  Silicon 
Salnarium 

0 -  001 Strontium 
Silver oz p e r  t o n  

O O l  Sodium 
Tantalum 
Tellurium 
Terbium 
Thallium 
Thulium 
Thorium 

0.001 Tin 
0.01 Titanium 

Tunmten 
Uranium 

0 -  001 VnnncIiurn 
Yttrium 
Ytlerbium 

P 01 zinc 
Zirconium 
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TABLE 3 

Grain S i z e  Frequency D i s t r ibut ion  of 
Quartz Grains Locked i n  Hematite 

Screen 
or  

Micron 
In terva l  

- 28+ 35 

- 35+ 48 

- 48+ 65 

- 65+100 

-100+150 

-150+200 

-200+270 

-270+400 

-4OO(37u) +26p 

-26 + 1 8 . 4 ~  

-18,4+13~ 

-13 + 9 . 2 ~  

A 
Number 

o f  
Grains 

3 

4 

4 

6 

19 

28 

3 1  

36 

174 

229 

104 

167 

69 

126 

B 
Weight 
Factor 

50.00 

25.00 

12.50 

6.25 

3.12 

1.56 

0.78 

0.39 

0.19 

0.09 

0.05 

0.02 

0.01 

0,0038 

Weight 
Percent 

28 

18 

9 

7 

11 

8 

4 

3 

6 

4 

1 

1 

-- 

-- 

Cumulative 
Weight 
Percent 
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March 1966 
360102 

TABLE 4 

Grain S i z e  Frequency D i s t r i b u t i o n  of 
Locked Hematite Grains 

Screen S i z e  
o r  Micron 
I n t e r v a l  

-150+200 

-200+270 

-270+400 

-400+26y 

- 26+18.4 
-l8.4+13 

- 13+ 9.2 
-9.2+ 6.5 

-6.5 

A 
Number 

of 
Grains 

2 

0 

1 

21 

46 

30 

239 

89 

35 

B 
Weight 
Facdror 

50,OO 

25.00 

12.50 

6.25 

3.12 

1.56 

0.78 

0,39 

O,l9 

Weight 
Percent  

15.1 

0.0 

1.9 

19.8 

21.7 

7.1 

28.2 

5.2 

1.0 

1ooeo 

Cumulative 
Weight 
Percent  

C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  F O U N D A T I O N  
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TABLE 3 

Results of Petrographic Modal Analysis 
of Composite Sample 

Constituent 

Hematite 

Hematite 
locked in gangue 

Quartz 

Number 
of 

Points - 
533 

7 

Volume 
Percent 
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Ontario Research Toundaf ion 
43 wuri r u r  crucrhn c u r  TO~ONTO 5, CANADA 

TLLEPIWIVC 924-6101 

O.R.F. No, ~6~~ (Bear River &el 

I? a bid specban the massive ore has a high apscific gravi ty  and i s  
otJV1311d.y f r a p e n t a l ,  consisting of coarse fragaents up t o  5 nw l o q ,  s l ightly 
porc ts eqd quite Inhomogeneous. 

I The Thin Section S h m :  

.t 
:!emtite 
'&arbs and Jasper 
Sericite anc'; solan coarser a;lscovite 

?. .. 
I- 

tcagnetite 
-2 L e ~ o r e n e  
"d -) 2 2 ~  & _. The mater ia l  conairts of angular to subrounded detr i t r r l  fragments of: 
* + -. I * '  

, , I  J a s p i l i t a  ar jaspcrrired fine grained recrysta l l iced chert, C 

i (2) Hemtits free or  r e l a t l r s l y  hematite fWs recrysta l l ized chert. 

b (3 )  S e r i c i t f c  femgLnou8 alate  or argil.3Lte M c h  consi l t8  a f  about 
?O% d c a  25s quarts and minor hmaat3.h. e 

f 

( 4 )  Massive dens* hasa t i t8  in a ratrix oi fins grafned quarts and hematite, 
8 %ere are a f.rr petchsr of leraoxcle, pmbably .+tor llmenite. * 

The material is an accnaalatlan of dr t r i ts3 fragments which have suffsrd 
ver: short  transport.tion. The nature of the material suggests der ivat ion tram 

t a fairly n o d  series of iron fonnatiaas, i e ~ c ~ u r  chert8 and f e m g i n o u s  
slates or grepackss. 

The degree of motrmorphian ie r w  loar as there are no sip8 df i ron 
silicstsa being formsd R.cmt react ion batmm~ haaat i te  and quarts, f rdhemore  
t h e  amunt of recrystallisation of t h e  -ts is slight. The material. is 
mainly h e m t f t e  with l i t t l e  aragnetito. 

11 The Ore S?ae 
Showing banding i n  the  , h a d  specLara contains: 

9uar t z 
~ e m a t i t e  and bgr?e t i te  
Se r i c i t e  and white mica 
C.smningtoni$s - G-nerite 

r )  ' H edenbergite 



, 2 .I 

h e  hemstite is also in r mode  of grain8 and c lus ters  o r  pktches 

A grsiqs l i k e  the quartz. 

There sue patches (altered sedimentary f i q p e n t s )  of mch fir'er gra5neci 
yu&.fs , st i l l  cryptocryatalline, containing a drrrting of hemztite. There 
are patchea of partly r e c r y e t d l x e d  greyvacke or  a re iL l i t e  consisting of 
~ 3 a A z  and a e r i c i t e  w l t h  &.or wsmte of f i n e  d-1st: hswati,e ( t h e s e  anii 
t h e  5kerty pstchee loek  jasper red by reflected l i gh t  j , 

The iron s i l i c a t e s  c d ~ @ . o n i f . c  - grunerito are presect Lt srell 
~ ~ ~ b , r n t  (less than I$) occm as e d l  c lxeters  of r&st!ng C a k e s  disseminated 
th ,xqh the rock and show no preference for patches or undi.TIe:enti~tJed q u ~ t z -  
hemtite matrix, The iron rich p-noxene hadtnbergite i s  pressnt as ill P c r e d  
patctrs mainly i n  t h e  firm grahed q u w t c  h a t i t e  rdxtc.ie. 

411 ~f t h e  s i l i c a t e s  with tte exce?tion of quartz ape pressct in 
inoL,rcllfhckut amounts. 

111 General 

There seems to  be l i t t l e  to indicate a relat ionship betwee? t'te xateriala 
i n  the two samples, The banded raterial s a m  t o  be a f a i r l y  r i ~ m a i  i;wn 

I formation, moderately m ~ t . ~ ~ ~ r p h o s e d  tO the oxtent of r e ~ f 3 r ~ t h f l i ~ b e  t h ~  chert  
t o  g?sntiLar quartr  and the prinary Iran oxtde t o  hermeite but i l s r i f i c i e . ; t  to  
derive much magnetite, W e  ttar s i l ica ten  have dmelqxid, ~ x a a a l y  a t  t k ~  
locns of some a l d n a  r i c h  a l k d  ric!~ detrital grain in the origlr,al se&lxer,t. 

' (-7 The coarse granular ore seams to have damlo*& bxam aax3 prbexie t ing  
femginous  sediment by weathering and tranaportation of the fragren's, and 

. there s e w  t o  have been veqy l i tt le  recrys ta l l iea t ion  subeecyte?lt t o  deposition. 

Secanse the material  conttdns a very amal l  rn~gnetic fraci',on 3 e r a  f a  
poss5bly some magnetite or  maghemite preserrt, This was looks0 f c ~ r  h t  could 
not be asen In the polished section. It is possibly %ha-efore ei tker  t c s  fir.9 
grabed o r  i n t e r p m n  with the  hecatite. No aagnet i te  is prese?t 5.n t1.3 
cuayser hemstite pursses. The rmcrmt s f  rnametite mst be verp sza13 as the 
gross lraagnetic properties of the massive ore are negligible. 

P. & . m u d ,  P.Er?., 
Assistant D l m e t c r .  
Department of 
Engineering z.nd f .e+,a,l r -gp. 
OnLsrio R e a e a r c ~  Foundation 

A p r i l  2;. i j6b 



325 Howl STRIRT - VANCOUVIR 1, B.C. 
TELEPHONE 684.1374 

CERTIFICATE OF ANALYSIS 

6AMPI.W) FROM PACIFIC GIANT STEEL ORES LTD., 
REPORT NO. 

v - 22 

Phosphorus (F) Sulphur (S) Titanium ( T i )  

.................. ............ ............. Concentrate 0.039% 0.04$% 0.07% 

DATE February 18, 1966 

DIVISION OF TECHNICAL fJERVICL LABORATORIES 



.kl~mrr Brmr h 

Department of Mines and Technical Surveys w~~~~~ dcr '<' 

$ C A N 1 3 A  
Ministkrt: des Mines et  des ReievCs tkchni~ues I ,, , ,,,, 

MIXE KAL .FRG.f,ESSDlrJ DIVISION \ a .upprier 

40 Lydia Street, 
eta-k:: i ,  Ontario, 
F\I~arcfi 11, 1066. 

Pacific Gtant Steai Ores Ltd., 
2.0.  Box 1035, 
,.-- 
v, t,tehorse, Yukon. 

With reference to )-our leker of February 26 regarding r e ~ d t s  
of a+ditional beneficiation tests or. the irori. ore from your Bear River ,  
S:Lt:on property we h.ive comp1e:ed teats treaticg the ore with a Jores  
high intensity wet magnetic separator an5 by flotation. Our investigation 
is now completed and we are preparing a formal report which -G7e wil l  
f ~ r w a r d  to you when completed. 

The foilcwing are results from these tests. 

,'ones s.agnetf.c separator tests on ore ground to minus 250 mesh. 
Separator was operated at 15 ampa and the midding returned. 

A d > - s i s  "; Recovery 
Froduct - - wt % So1 F e  E i a  So1 E e  

I st Magnetic conc 79 .9  6 7 . 1  2 . 5  86.1 
2nd Magnetic conc 4.6 62.1 9 . 0  4.6 
2 ~d -M iddl.ing 2. h 30.5 49 .1  1.3 
i ~ t  Non-Mag. taLlrng 10.2 41 .3  35.4 6.7 
2nd Kon-Mag. tailing 2.7 48.4 1.3 . -- 31.1 -- -.- 

Feed lO(J.0 62.6* 8 , 6 *  100.0 

*C;tlcuiated 

Silica flotation tents on fire ground to mhrs  150 mesh. 

t 



s 
9%- - 

- -3 ' - *  &diy#b $I - Recovery 
Product -- wt I - Sol Fe 

_IUI 

S i a  % So1 Fe 

Ison product 
X3ddlir&g 
SLica float 

J'eed 

Yours u e q  truly, 

Fezrous & Less Common Miuerals S e c ~ i o n  



C. EMERSON NORLX 
EDMONTON. ALBERTA 

CANADA 

May 26 .  1 9 6 t  

3ran Ore 

P a c ~ f i c  Giant S t e e l  Ores Limited, Box !('j9, Lhizehorse,  Yukon 

Mines Branch Mines Branch Mines Branch 
T e s t  13 Test 26 Tes. 228 B 

, Gra r i t y  Concentrate -- - Magnetic C o n ~ n t r a t e  Elotat ion Ch%n t r a  

Iron ( s o l u b l e )  63.32 % 64.72 I 66.69 Z 
I- - S i l i c a  2.17 2 2.22 T, 2 .22  X 
I 

Phosphorous 0.02 X 0 . 0 1  % 0 .06  X 
Sulfur 0.17 X 0.21 X 0.12  Z 
Titartian trace  trace trace  
Manganese n i l  n i l  I : L ~  

C a l c i m  Oxtde 0.29 X 0.29 X 0.28 X 
?!agnesiun Oxide 0.10 X 9.11 X 0.10 % 
Alumina 2.93 2 2.65 X 1.39 Z 

The t e s t  for "Iron ( so lut ' . e )"  was done or 4 sample which w.18 dissolved over~light  i n  
dilute Hydr?chloric ~ c l d .  If t h i s  was not t h e  procedure requrred, p t 2 d s e  advise. 

O.K. 

C. Emerson Noble 
- Director  

Industr ia l  L n b o r a t o r i r s  
\ p s  7- r"r;;7>:,;, 3 ,, 

CBN : pm - -- _ U ~ - r C  L 



SAMPLE OF I ron  Ores 3 3 )  

SL'B- BY Pacific Giaz: S t e e l  Ores Ltd., Box 1039, Whitehorse 

i s  requeete2  t h e  alumina content  of  t h e  fol lowing 

o r e s  ha6 b e e 2  chocked. Or ig i rAal ly  the alumina 

was determized by an i n d i r e c t  method. By direct  

method (cupr 'erron) the  va lues  are as fol lows:  

Test  #13 

Test #26 

Teat a2289 

Alumina 

0.40$ 

0.56s 

0.35~4 

K..&ACY 

Kathleen S t  $ ausz 
A s s i s t a n t  Provincial Analyst  
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a Milus P-am-4 -> Department of Mines and Technical Surveys i D'rcirrr'q drr mima 

C A N A C A  
Ministire des Mines et des Relevts techniques , , c  ,,,. 

A a r+-.?r, rr  

40 Lydia Btrset, 
Gt taaa  1, Ontario. 
22 March 1966. 

P a c i f i c  Giant S t e e l  Ores Ltd., 
P. 0. Box 1039, 
Whitehorse, Yukon. 

Dear M r .  Jel l inekz 

In  reply t o  your letter of March 18 re a r e  p leased to e x l o s e  
a copy of Report No. 6L 64-198 shoving the r e s u l t s  of a semi-quantitative 
spectrographic enalys ie  on a head sample of your Bear Rivelo ore. 

We are now arranging f o r  semi-quantitative spect rographic  
analyses  on the magnetic and f l o t a t r o n  i r o n  concentra tes  and we w i l l  
forward the  r e s u l t s  t o  you when they a r e  avai lable .  The chemical 
analyses  of these i r o n  cancent razes  would take some t i m e  a 3 d  w e  
suggest t h a t  the  analyses be rade by r cmercia l  f i rm as wns d m e  
previously with  the  g rav i ty  concentrates.  

Regarding the  t e a t  programme f o r  p e l l e t i s i n g  and subsequent 
preparat ion of  rer reduced pe l l e t .  and sponge i ron  t h i s  work i s  
c a r r i e d  out  by tile Ex t rac t ion  Metallurgy d i v b i o n  of t h e  Nines Branch 
and information mncerning t h i s  s t age  of the  test progranae shouL6 
be addressed d i r e c t l y  t o  D r .  K, W, Domes, Chief, Ex t rac t ion  Netallbrgy 
Division, 300 LeBreton atrest, Ottawa. 

Yours t r u l y ,  

G ,  W. Riley, 
Ferrous and Less C m o n  Y i n e r a l s  8cctLon. 
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SPECTROGRAPHIC LABORATORY 
M l NES BRANCH, CTTAWA. CANADA 

Head Saztpie 

........ 

Submitted by G.Y Riley, 

M.P,D. 

2a.e Dec. 10 :q 64 
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M m c $  Brwrh 

Department of Mines and Technical Survays "r"'lO" drs 

Mlnistkre des Mines et des Rekvds techniques .,,,b,, 
h 3 roypelrr 

Mr. A.  Je l l inek,  
Yan~ging Director, 
Psrif ic G i a n t  ateel Ores L t d . ,  
P. 0 .  Box 1039, 
m l t e h o r s e ,  Yukon. 

Dear Mr. Jellinek: 

40 L y d i a  B t r e e t ,  
Ottawa 1, 0nt.xrio. 

Further t o  our l e t t e r  of tha 22nd Yarch w e  are 
plehsed  t o  attach a copy of Beport 119. 8L 66-040 showing the 
results of semi-quantitativ~ spectrciqraphic analysis  on the 
g r l v i t y ,  magnetic and f l o t a t i ~ n  iron concontrataa. 

Yours tn i ly ,  



Y6-040 R q w t  Yo. S;L . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

Pttc  No.. .................. 58z... . . . . . . . . . . . . . . . . . . . . .<.  

Ihc: ...................... .!??%. ... 28 ........ ..-19.66. 
n, s fl LY *.---a- ......... ....... Sgd. . . . . . . .  L k r - . . . . . . .  

---- 2=!!=s=L-zrZr--. - 



, 

l+O Lydia S t r e e t ,  
Minaral Procassing Ottawa 1, Ontar io ,  

Divis ion May 3rd,  1965. 

M r .  Leverman, 
P a c i f i c  Giant S t e e l  Ores Ltd., 
P.O.  Box 1039, 
Whitehorse, Yukon. 

Dear M r .  Leveman: 

Fur ther  t o  our  telegram of March 1 2 t h ,  3965, i n  
which we gave r e s u l t s  of a prel iminary b e n e f i c i a t i o n  test 
on t h e  sample of high grade o r e  submitted,  we have now completed 
and c a l c u l a t e d  t h e  r e s u l t s  of a d d i t i o n a l  t e s t s .  

Gravi ty concent ra t ion  t e s t s  us ing  a shaking t a b l e  
were made on samples crushed both t o  minus 28 mesh and minus 
65 mesh. Resu l t s  of t h e  t e s t a  showed t h a t  the minus 28 mesh 
mate r i a l  produced t a b l e  concent ra tes  averaging 64.1% Fe ana 
5.98% Si02 wi th  an 85.5% Fe recovery. The sample crushed t o  
minus 65 mesh produced t a b l e  concen t ra te s  averaging 67.36$ Fe 
and 2.32% SiOZ wi th  a 69.s i r o n  recovery. The middl ing and 
t a i l i n g  from t h i s  t e s t  were passed through a Jones high 
i n t e n s i t y  wet magnetic s e p a r a t o r  a f t e r  gr inding  t o  minus 100 
mesh. The concent ra te  from t h e  magnetic s e p a r a t o r  toge the r  
with t h a t  from t h e  t a b l e  gave a combined concen t ra t s  averaging 
66.3% Fe and 3.38$ SiOz wi th  overall  i r o n  recovery of 9 1 . G .  

W e  are cont inuing our  i n v e s t i g a t i o n s  and w i l l  keep you 
informed of our  progress as r e s u l t s  become a v a i l a b l e .  

Yours t r u l y ,  



send th18 rneafia e subject to the term8 on back 
dbpbche b ~xp~d?or  aux condition8 ( n o w h a  au m o  - .  . ----- -- --- - 
to 
b 0.R-E. Leverman, Searetary Treasurer, Paaif ia atant Steel  Ores Ltd, 
street and number 
numbro, -- - rue P.O. Box 1039, Whitehorse, T.T. - 
cnre of or npt, number time m d  date received 
aux solns do ou: npp. numbro - *- -- - -- -.- houri et drtm dm rhoptlon --- 9r15 am, Mar, 13/65 --.--- -----  -*- - - -  ------------ 
place 
ondrolt 

PRELIMINARY GRAVITY TEST AT MINUS 65 MESH PRODUCED CONCENTRATE ASSAYING 

66 PERCENT I R O N ,  FOUR PERCE3T SILICA, AT RECOVERY OF 77 PERCENT O F  THE 
- 

I R O N  IN THE H I G H  GRADE SAMPLE STJBYIITTED. ADDITIONAL TEST MADE AT MINUS 
. - -- -- - .- - - - -- -. -.- - -- 

D I V I S I O N ,  MINES BRANCH, DEPARTMENT OF N I N E S  
- - - + -----A .*- -- -- *----- --A- - - - " .  . -- - ------ 

AND TECHNICAL S U R V E Y S ,  OTTAWA, ONTARIO 

check tun d latter nl ht Isttmr toll8 
rnots pldn Mf I l%e dm lour 1 14 re de nult coot 

sender's name for reference only 
nom de I'expbdlteur pour r616rance 8mulemoni 

char e account no. a e h  mmkr 
num8ro -- du compte ~WM do cairn* a n 

address and telephone 
ndreass, tbldphone 



C. EMERSON NOlllLP 
CHEMICAL ~ n o ~ ~ n u  EDMONTON. ALBERTA 

DIR~CTOR I~IDuSTIIAL L A . O R A T 6 R l U  
r -  CANADA 

,' PRO flNClAL ANALYST 

A p r i l  28, 1965 

SAMPLE OF 

SUBMITTED BY 

Iron Ore (Ottawa rmple) Bear River hemati te  i r o n  o re  
concent ra te  by Mines Branch, Ottawa 

P a c i f i c  Giant Steel Ore8 Limited,  Bax 1039, Whitehorse, Yukon 

LABORATORY NUMEEB 65 - 4162 

Iron (Pe) - - 65.88 9. 

S i l i c a  - - 4 . 3 7  Z 

Phosphorous (P) - -  0.03  X 

Sulphur (S) - - t r a c e  

Titanium - - trace 

Hangoneee - - f a i n t  t r a c e  

Calcium Oxide - - 0.08  % 

~ndustrial Laboratories  



C. EMERSON NOBLE 
C H ~ Y L C A L  ENUINEKR 

DIRICTOR INDUSTIIIAL LABORATORIIB 

PROVINCIAL ANALYST 

1- 
5- 

EDMONTON. ALBERTA 
CANADA 

Apri l  7 ,  1.965 

P(rport of  Analgeie 

SAMPLE OF Iron Ore ( o r i g i n a l  sample) R a w  hematite i ron  ore, Bear River 

SUBMITTED BY P a c i f i c  Giant S t e e l  Ores Limited,  P.O. Box ! 0 3 9 ,  Whitehorse, 7 u k o n  

LABORATORY NUHBEU 65 - 3484 

Iron (Fe) - - 57.78 7. 
S i l i c a  - - 8.51 7. 
Phosphorous (P)  - -  0 . 1 1  X 
Sulphur (S) - - 0.05 7, 
TLtanim - - trace 
Mangantue - - trace 
Calcium Oxide - - 0 . 3 7  2 

Ottawa sample not  received t o  d a t e .  

Z ~ d u s t r i a l  Laboratories 
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ikpar tment  of Mines and Technical Surveys r t c i  111111 

L .  
C 4 N A n A  

Ministkre des Mines et des Relevis techniques , ,, , ,,,,, 
\ , I ! ,  I , !  

Extrac t ion  Metallurgy 
M v b i o n  

552 Booth St., 
0 ttawa, Ont.. , 
July :;, 1?66* 

Atten t ion :  W. A. Je l l - inek ,  
Managing D i r e c t o r  

Subject: Pelletizing Bear River 
Hematite I ron  Ore 

Mr. G. Riley, of the MLneral Processing niv3 :;ion, 
mixed toge ther  t h e  small q u a n t i t i e e  of concen t r a t e  t h a t  he had o b t a i n e d  
from v a r i o u s  concentration t e a t s  on Bear River Hematite and produced a 
composite sample weighing about 20 lbs, mi8 composite sample was then 
di~idod i n t o  f o u r  equal. samples and each  sample was ground t o  a differrrl t  
doves  of f i n e n e s s  i n  a small ball mill. 

Each of the four smplos were t h e n  h l c n d t d  w f  fh ?/?r't 
1)n;iPanite and p l l e  timed in l a b o r a t o r y  q u l p n e n t  t.o f ' o x ~ r a  grccbn ;H! 1l.u t,s 
c.o~rta.lcing about  9% water, The s t r e n g t h s  of the  rcxsuJ t.ir)[l pfx.ll f , Z  s wore 
dat,crn.inod, on tho p o o n  pe l le t s ,  on y e l l s t n  t h a t  w r o  dl*ictl I r l  iirl ovt!ri 
fit, 110.C and on p e l l o t a  that were f l r o d  In a m u f  f l n  rr~rnnc.o 130C1'~;. 
Thv r o n u l t a  af thou0 taotn a r o  tabulotad balow. 

I 





State - -- - --------- City ---- -------- 

\ ., . ..o,.-.@ I . 
w Problem: 

To s e a v e  i m p u r i t i e s  From hematite i r o n  o r e  by us ing  h igh  i n t e n s i t y  wet separa-  
tion. 

Dir.cu:;ion and Conclusions: 
I\ 3.5-1.b samplc of: larec cllu~lk:; oS 1 l r m ~ t i . t ~  i r o n  ore was rcccivcd for t-c.sting 0.1 

- our  high i n t e n s i t y  wet scparatclr. Tile scmiplc was proccsoctl tilr:or~il,ll our c r u s h -  
i ng  equipment and screencd t o  three  f r a c t i o n s  (-35 +-loo, -100 1-200, -200) so 

t t h a t  we could determine which pa rc i c l e  s i z e  i t  would be ncccssary t o  c r u s h  t o  
nclricvc? complctc. l i b c r n t i o n  of hcxntitc. 

P r i o r  t o  p roces s ing  through our IiTd scpnra to r  , (.lie. t l ircc cnmples rxrc proccoscd 
through our  HCI) s e p a r a t o r  at a low vo l t age  t o  s c a l p  oCl: t he  h ighly  mngnctic 
p a r t i c l e s ,  such a s  i r o n  of abrasion. These wcre packaged as smplcr; and w i l l  
be returned. 

The three samples were processed through t h e  HIW sepa ra to r  a t  dens i ty  of 25% 
sol ids .  

R ? ~ % m ~ " s ~ d ~ ~ ~ n ? ' e q ~ e s t e d  t h a t  ve p e l l e t i z e  t h e  concen t r a t e ,  which we a r e  unable 
t o  do because of  l ack  of  equipment .  

With regard t o  mnking sponge i r o x  from the concen t r a t e  by reduct ion ,  we t h i n k  
it srori1.d he p r a c t i c a l .  For  f u r t h e r  in format ion ,  wc n u @ y &  you c o n t a c t  t h e  Dravo 

f Rnginccrinp, Co, Toronto, Canada, o r  tho  Ontario Rcnoarch Ponndntion. Thcaa 
organiza t ions  arc equipped t o  conduct such tests ,  

* * *  2 





43 qurtw's r u r  cruawr EAST T ~ X O N T O J ,  CANADA 

TLLLMONL 924-6201 
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Ontario Research Toundat ion 

Ieb- a, 1966. 
Ore Dresring Division, 
50 Taber Rod, 
Rexdalm, Ontario. 

k. A. Jellinek, 
Managing Director, 
Pacific Giant Stos l  Orem Ud., 
P.O. Box 1039, 
WHITEHORSE, Yukon. 

Dear Hr . Jallinek : 
The folloulng Chemlcal Analper wero done on your B u r  River hematite 

ora 88 arranged by Xr. J. S. htt, of  *ies Clnrdr :  

- 
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SMX-QUANTITATIVE ANALfSIS 

Beor River Hematite Ora 
and 

I Concentrate 
Sample Code 

1 Raw I)rs - -- 
Concentration Testa 1-2-3 Iries 
uagr*etics, K u M p  ore 

I1 -35 +lo0 H - 
Magnetic fraction - Concentration 
Taet 1, Briar ~ e t i a a  

x n  -A00 +200J - 
Magnetic fraction - Conaentration 
Test 2, Xrier Magnetla. 

N -200 W - ---- 
Mngnetia Raatioa - Concentration 
Teat 3, Eries Xagneticr 



Raw Or. 

111 -100 +2w M - 
Magnet i c r  

I, Ihuud, P.W., 
A r o i r t u r t  Director, 
Dppr tw l t  of 
Snginoering and Metallurgy. 



O~fario Research Toundafiorz 

March 23, 1956. 

; 2% scsrrsg for the d e b ~ . y  in not sending you the assays, Here 
4 r ~  the rni3sing sna2ysea: 

S a y &  --- $ Acid Scluble I r o n  

-100 +200 mesh 
now-mqnetica 

F. Xvsrnrd, P.hr~?;. , 
Anelstant Uirector, 
Department of 
Engineering and Metallurgy. 



SEMI-QUANTITATIVE SPECTR-XRAPHIC ANALYSIS -- 

i t igh  10 - 100% approx, T L  - Trace Low 

Medium High 5 - 50% approx. T - Trace 

Me ti I urn 1 - 10% approx. FT - Fal:lt  Trace 

1 I i I . 5 - 5% approx. PT - Possible Trscu  

Not detected. Elements looked for  b u t  !lot l o ~ i ~ c l  

N o r  l ooked  Eor 



SEMI-Q_UANTITAI'IVE SPECTRUGHAPNTC ANALYSIS - -- 



SEM1 -QUANTITATIVE SPECTROGRAPHIC ANALYSIS - 

I Pal lad ium ND - 5-15 -- 

Id I t t~ i LI IN  ( L i , O )  ND - --------- - -...-- Alurniriurn ( A 1  
..--- 

o:$ --.------ ---  - --- -- 
Manga~~ese  .oo5% Calcium (CeO)  - .s - 

Figures are approxinlete:  

C O I I E  

Mercury 

Molybder~im - - 
>od r r n  i (1111 ( N d  ,O  ) Nc>.--* - j 

- Nickel 

IIigh 10 - lOO7. apptox.  T i  - 
Medium High 5 - 50% approx. T - 
Me d i um 1 - 10% approx. FT - 
Low Nediurn .5 - 5% appro%. ~r - 
Not d e t e c t e d .  Elements looked f o r  b u t  

Not looked f o r  

ND I r o n  (Fe) Balance -- --.--- 
m 5 %  .05% -- - -- 
Nn - - -- 5% ---- - .-- .- --. . - ..-. 
.ocU$ . .I.$ --- 

Trace  Low 

Trace  

F a i n t  Trace  

P o s s i b l e  'L'ri~c CA 

not f o u ~ i d  



5EMI-QUAW1 ITATIVe SPECTROGHAPHlC ANALY !;IS -- 

Indium / WI) 
I 
1 m -- 

- 1 . 1  t t ~ i u n !  ( L i  0 )  
2 I I ( ~ l u m i n u m  (A12g3) ! 

l.n'~t-hanurn (La 0 ) ------- 2-11 
I,cad 

F 1 ~ ~ 1 r c s  nrc spproxinurte: 

C O D E  -- 
i! - , t i gh  10 - 1007. a p p r o ~ .  TL - Trace Low .05 - .54 epprox. 

M i i  - Medium High 5 - 50;: approx. T -Trace .01 - "17. approx. 
L 

M) 

. M - Medium 1 - 10% spprox. FT - Faint Trace approx. less than .01% 

LM - Low Mseium .5  - 57, approx. - Posrible Trace P~esenct? not certain 

Zirconium - ( t r O , , d  -__-- 
6 

----. ---.. --- 0002.% 

rtl) - Not detected. Element8 loored for bur: nor found 

X - Not iooked for 

-- 

IIOCK FORM I Kc; FZK'L'N,S - -- ---..----- 



FERRO-MA CNETICS LTD. 

Yx. A. J e l l i n e k  
Ykiaging D i r e c t o r  
Pac i f i c  Giant S t e e l  Ores 
P.r.2cx 1039 
Whf t enorse,  Yuko;~. 

Dear Yr. J e l l i n e k :  

Area Code 6 I j 

Telephone 2 2 4  - 2 i 7 3 

3:-closed p ~ e a s e  find a croposrl 
f o r  a test  Fronramme w h i c h  we 

have prepared for your ..tmatite fire, 

Tile -rsults of t h e  p r e l i m i n a r y  tests conducted on same show 
t h a t  r test programme i s  fully p a r a n t e e d  t o  y i e l d  a product  
whicz c= be used for steel making. It will also resu-It i n  
obtaining the  necessary  data for a cmmercial operat ior . .  

We nope that the said proposal rill meet your requirements, 
-7 

and look f o m r d  t o  being of service. 

Yours sincerely 

G.W. Reschke 
Metellurgist 



E-live Office 
* 1 9  D P V I ~  Dnvc 

OTTAWA 3, ONT. 
FEHHO-MAGNETICS LTDm 

Henatite - (Sanple No. 5 3 )  
- -. - 

TEST NO. PRODUCTS PRODUCT NC. 2 by. - - t -  

1 
-- - c d*', 3 

-, --- ? ? a p c t l s a  0?-1 - '.? - < - -  4 

-.- - 
Intensity: 5 A Waahir48 57-2  I 

Vaah water: None Non-xagnetica b 3 -  J -. -1 . 2 -1  r - 
P u l s e :  None 

lT1?. 3 

2 Mtlrjr?etlcs 63-!L 
Intensity: 10 A ~ a s h i n g s  63-5  t 

!dash water: None Non-Yagnetic , 63-t. 
Ptiise: None 

1 i 
I Il_t__ 

3 Kagnttlse I L :  - -7 

In tens l tg :  15 A Waahtrgs C_+; -5 i 2.3  
Uaeh water8:  None Ncn-~sgnetizs 6 3 - .  

1 
? l ~ l s e :  None -- 

i r e ?  
I 

1 - I 
I 
f 



Ere A. Jellinek 

Hematlte _-- (Spnple No. 621 
- -- --- -- 

TEST NO. P P ~ J C T K ~ ) .  f s t ~ .  

?uls5: Medium 

. - -- -- - - 
m 

5 3.4 

- ~ ~ l a e :  3eavy 
i 

__ --I__ - - -- 

The t e s t a  shown above uera run on matcrlal  &rornd t o  .-.,8 meah. 

Test los. 1 t c  3 were condilated at 5 ,  10, 15 amp. i n  order t o  
f i c d  t h e  e f f e c t  o f  intens i ty  on recoverp. 

Nos. 4 and 5 were conducted t o  8.0 t h e  ef fect  or wash water 
er.3 pulse on the  grrda of the concentrate, men uaing  en intanmlty 
cf 1 2  anps. 

The r e su l t s  o f  thaae preliminary t e a t s  show that 8 good 8eparatioa 
of the hematite can be rude. A t e a t  propamne t e  investigate C 

tnorocgh3.y the variables lnrolved la v e t  tagnetio separation I8 
necessary to reach the acnditlons under whict the best  metallurgy 
w J - l l  b3 obtafned. 

Ye a r e  now preparing a proposal for t e a t  programme, and w i l l  be 
s e n t  to you for your conqideration. 

Yozrs s incere :  y, 

PHF9C-MAGYETICS LTD. 



< : O L ~ R A D O  S C ~ I O O L  OF M I N E S  R R S E A R C H  F O U N D A T  ON, J N C .  

G o ~ o r n ,  C O L O R A D O  SO402 

'? 18 May 1966 

Mr. A .  J e l l i n e k  
P a c i f i c  Giant S t e e l  Ores Ltd. 
P.O. Box 1039 
k h i t e h o r s e ,  Yukon 

Dear Ur .  J e l l i n e k :  

Chemical assays of 5 sets of t d s t  samples c o n d u c r e ~  hy 
Ferro-Magnetics L t d .  are as followe: 

Tes t  Samp1.e N o .  Fe (sol u b l e )  S i O Z  P S Ti 
-- % 'R '% % 'R - -- I_-- 

Under s e p a r a t e  shipmant I  an^ airmailing you small v i a l s  
c o n t a i n i n g  each of t h e  above samples. Y e  are a lso  saving a l i  
samples  rema.ining f r m  t h e  assay work and w i l l  r e t u r n  to you. 
The addjtionaf c ~ p i e s  of t h e  r e p o r t  and t h e  color  photographs 
zcb e x p l a n a t i o n  of t h e  hand specimen a r e  b e i n g  f i n i s t i s d .  

Ttrqy t r u l y  yours, 

Ssnager 
Mining D i v i s i o n  



M v e  Oftlce 
r- 1455 Woodroff e A v m e  

FERRO-MAGNETICS 

Area Code 6 I 3 

Telephone 2 2 4 - 2 ; 7 3  

LTD. 

The symested proced~re is greatly influenced by our  past experience 
i n  t n e  treatment of hematite ores by tho use o f  t h e  Zones Yhgnetic 
Separator and by the rusult~ of  the pro l i l inary  t e s t s  previously 
co;lducted. An order f o r  testin the var1abl.c ha8 thus been ror.pi1r.d. 
These are l i s t e d  i n  order cf ev 2 u t i o n .  the approximate number of 
t e s t s  pnd products u e  a h ~ m  wlth each variable.  These numbers will 
vary according t o  ehe af fec t  of  the variable on the overall  scheme. 
F u r t h e ~ r e ,  a n m b w  o f  teat8 m a t  be allwed around the critical 
setti.ngs af each r a r i ~ b l c .  

1. Grind* -* It l a  importmt to  determine degree o f  
l iberation, i n  order to  improve q r p d e  
and racoveq.  Fire touts will be 
conducted at -35, -48, -65, -100, -200 
mesh. 

Total Tests: 5 

Total Products: 1 5  

2. Per Cent Solids:  This i s  an im ortrnt factor  as generally 
it l a  deairab ! e to  operate at  as h i g h  a 
per cent s o l i d s  f i y r e  as possible.  
Teats rill be conducted b e t w e e ~  a range 
of 5 per cent t o  L5 per cent s o l i d s .  

Total Tests: 4 

3. Rate: To determine the optimum m o u n t  of' 
material assing through the plates i n  
eteljr CJC P 0.  

Total  Tests: 10 

Total Praducts: 30 



PACIFIC GIANT STEEL ORBS 

, 4 Intensity: 

6. Wash deter: 

Tents at aersra? intensities. Us~ia l ly  
l o t 4  i ~ t e n s i t i u t  are x q u i r e d  -GO produce 
a separation. hovc~er,  the  firer t h e  
particle ~ i z e  t h e  higher t h e  i ~ i t e n s i t y  
needed for aaparatioz. 

T o t a l  Tests: 7 

T o t a l  Products: 21 

Teats ell be ccndnctcC using chromed 
plates. Try  the aiid s t e e l  sa l ien t  

o l e  plates and h i g h  extraction plates. 
L o  teat8 on each. 

Tota l  Tests:  u L 

Tests will bc run from zero t o  heavy wash. 

Total Tests: 8 

Total Products: 24 

Testr w i l l  be  run from C to heavy pu l se .  

Total Tests:  8 

Total Products:  24 

From stady of the test data a f e w  tests 
will be necessary t v  combine the o~timum 
c o n d i t i m s  for each rcricble.  Alfcw 
ten t e s t s  for t h i s .  

Total Tests:  10 
w ~ o t a l  F r c c i ~ i c t s :  3 2  

Ti'BFYLATIOK OF WORK INVOL,V?Z 
- -. - * --- r-;;' I & - ~  NinJBE2 OF TESTS - t i :i:: 2gz - - CF - r?:-:j[icr~'s - - - - -- - _ -  -- F- I------ ----- - ---- -- - -- -- -- - - . - Grinding 

i 5 i L? 

Per cent s o l i d a  
Feed rate 

1 
I 

9 I 27 
i0 2 4  

I n t e n s l t : ~  a j 2 1  1 F1ates , 6 I fi  A - 

, S&sh wa:c 8 
e ! 

t 
24 

/ S T S l a t i e n  1 16 2i. 
f - - -- A_-. 30 



PACIFJC G I A N T  STEEL ORES 

\ RESULT OF TEST PR@GAWX: 

5uch t e s t  work as ou t l i ned  w i l l :  

a )  result  i n  t h e  bes~ .  separatior. possible b e i n g  o b t a i r e d  
on t h e  lab!pilot p l a n t  u n i t ,  

b) i n d j c a t e  degree o f  s e p a r a t i o n  ob ta inab le  on com!escial 
machine. 

c )  determine settings f o r  the comnercial mit .  

COST: - 
A chsrge  of two thousand d o l l a r s  [$2,WO.X) will be made f o r  
t h e  complete psograme (excluding hssays 1. 

CHmZSAL ASSAYS: .- 

Although 189 products  are contemplated i t  w i l l  no t  be i~ecessa ry  
t o  assay a l l  of  these. Consideratfe I r ; fcmat ion  car! be  2 5 t a i n ~ d  
from t h e  pe r  c e n t  weight removals m d  visual examinat ior .  :: i s  

esf,imcted t h a t  t h e  number of a c s a y e  required will be '3s fbllows: 
r -- -- - .  -- - - - - -  ------ 
( Element o r  Cocpound No. of Assays 

-1 I- -- - - 

E' e  
SiOz 
P 
S 
CaO 

O w  l a b o r a t o r y  has f a c i l i t i e s  t o  p2rfox-m s;ct chemical  assays. 
If  undertaken by curselves, there w i l l  be a charge of : 5 5 . C C  
(five hurrdred and f i f t y  two  dollarst 

A l t e r n a t i v e  ways are: 

a) To r e t u r n  t h e  product s  of separation t o  your se lves  T o r  
eva lua t ion .  

b) To have a custom l a b o r a t o r y  ~s t h e  work. 

However a c o n ~ i d e r a b i e  savirg ir t m e  w i l l  r e s \ ~ l t ,  i n  tn case 
of our i a b o r a t o r y  un3ertal.ir.g t h e  s a i d  asjey work. 

TIICE SCHEDU LE : 

) 
Estimated completion tine of  t e s t  zrogram.lci. fx-om recei r ,?  ri' 
order i s  t h r e e  months. 



--. PACIFIC C I A N T  STEEL CF&S 

REPORT: 

A r e p o r t  on t b e  i cve s t i ga ; i on  w i l l  be  d e l i v e r e d  approximately :> r l e  
non th  after t h e  t e m i n a t i c r :  of test progratme. 

'i'lils r e p o r t  will i n c lude :  

a)  Evalua t ion  of results 
L! Recotmended machine f o r  commrciz l  ope ratio^ 
c ;  $low s h s e t .  

One t h i r d  after 2 i m n t h s  
One t h i r d  af ter  j n9qths 
Baiz;tce on d e l i v e r y  of r ~ i e + - t  

FA? EF IAI. I-iEE3EE ... : 

Aboilt 100 l b ~ .  of material will be needed for such a? evaluation. 
T h i s  should  be s e n t  tc our  Gttawa address. 

// 
# A&&? 
G.W. Reschke 
Met e X u r g i s t  



i c t  l j f L  2;i$ 
.- - - - -  

F iE b J ~ )  zk?i -- - ASSAY CERTIFICATE 
WHITEHORSE ASSAY OFFICE 

Bear River i r o n  o r e  
samples  from t renches  

- . j  
and heavy ou tc rop  zones 



DATE 
Oot 6th I966 

FILE NO. 3364-3 
ASSAY CERTI FI GATE 

WHITEHORSE ASSAY OFFICE 
P 0 .  BOX 348. WHITEHORSE. YUKON 

RECEIVED FROM - Paoifio - .  Giant Steel Ores Ltd 3; 

SAMPLE NO. 

Raw hematite i 
Bear River prc 

SILVER 
02. PER TON OZ PER TON -I- 

-C 

I -- 

I]: 

11 

on al l  p le s  le 

o n a l l  p les lej  L 
54.5 

61.6 

61.3 

Tram 

Traoe 

Tr roe 

Traoe 

Trme 

Tr m e  

than 

s than 

S il ioa 

ASSAYER r 











1 4 

i 
J 

1 
1 

1 
J 

1 

Limonite is rare  and is l i m i t e d  to  areas  adjacent t o  

f r a c t u r e s  i n  the  rock.  Bar i te  is 

occurrences,  and occurs  i n  w e l l  cr 

wi th in  the  f rac tures .  Only two minute g r a i n s  of p y r i t e  ( s e e  

F i g s .  2 & 3) were noted,  and each 

diameter.  

1 , 

I I I 1 

I I 
I 

! 1 i 
I I 

I 
I 

I I 1 I 

I 
I 

I I 
I 1 I 
I 

I 

I 
I 

I I 
I 

I 

I 

i 

I 
I 

I 
I 
I 

! 

i 

I 
1 

i 
I 

, 

I I 
I 

I 

I 

I I 
I I - 

I 
-- 

I 

C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  F O U N D A T I O N  I 
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DISCUSSfON 

Megascop ica l ly  t h e  r o c k  is a heavy,  d e n s e ,  r e d - t i n t e d  g r a y ,  

banded r o c k  w i t h  a f e w  randomly o r i e n t e d ,  t h i n ,  l i g h t - c o l o r e d  

v e i n l e t s .  The bands  r a n g e  from 0.1 mm t o  20 mm i n  wid th  and 

may be e i t h e r  c o n t i n u o u s  or  d i s c o n t i n u o u s .  

M i c r o s c o p i c a l l y  t h e  banding is n o t  o b v i o u s .  I r r e g u l a r  

d i s c o n t i n u o u s  s t r i n g e r s  of q u a r t z  are p r e s e n t ,  b u t  no  d i s t i n c t  

bands a r e  e v i d e n t .  

The c h e m i c a l  a n a l y s e s  a r e  fo r  t h e  most part  s e l f - e x p l a n a t o r j  

however,  a f e w  o b s e r v a t i o n s  seem j u s t i f i e d .  Most of t h e  i r o n  

c a n  be a s s i g n e d  t o  h e m a t i t e ,  and,  i f  done ,  r e s u l t s  i n  a  

c h e m i c a l l y  d e r i v e d  h e m a t i t e  c o n t e n t  of 2 87%. T h i s  is e i g h t  

p e r c e n t  less t h a n  t h e  p e t r o g r a p h i c a l l y - d e r i v e d  f i g u r e  of  94.5% 

(Tab le  5) and is best e x p l a i n e d  by v a r i a t i o n  i n  degree of 

r e p r e s e n t a t i v e n e s s .  Because t h e  samples  for  c h e m i c a l  a n a l y s e s  

were d e r i v e d  accord* t o  a r i g i d  sample  r e d u c t i o n  scheme, t h e y  

a r e  undoub ted ly  more v a l i d  t h a n  t h e  r e s u l t s  o b t a i n e d  by t h e  

p e t r o g r a p h i c  examina t ion  of t e n  t h i n  s e c t i o n s .  T h i s  same 

e x p l a n a t i o n  must be  e x t e n d e d  t o  t h e  a p p a r e n t  d i s c r e p a n c y  

between t h e  s e v e n  t o  e i g h t  p e r c e n t  S i 0 2  r e p o r t e d  by chemica l  

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

The d i s p a r i t y  between t h e  two A1203 c o n t e n t s  reported i n  

t h e  hand sample (2.27) and i n  t h e  compos i t e  sample (0.31) 

a l l o w s  two c o n c l u s i o n s :  1. t h e  hand sample c o n t a i n s  more t h a n  

t h e  compos i t e ,  o r  2. one  or b o t h  a n a l y s e s  a r e  i n  error.  N o  

f e l d s p a r  was found i n  t h e  samples ,  and t h i s  t e n d s  to  s u p p o r t  

C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  F O U N D A T I O N  
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t h e  t e n e t  t h a t  perhaps  t h e  2.27 pe rcen t  A1203 i n  t h e  hand 

sample may be error. 

Examination of  Tab le s  3 and 4 r e v e a l s  t h a t  q u a r t z  locked 

i n  hemat i te  w i l l  be 90% l i b e r a t e d  a t  400 mesh whereas the 

hemat i te  locked i n  q u a r t z  won't be 90% l i b e r a t e d  u n t i l  a 

p a r t i c l e  size of ' 1 ~  is reached.  However, r e f e r e n c e  t o  Table  

6 r e v e a l s  t h a t  hemat i te  occu r r ing  i n  t h e  l a t te r  form c o n s t i t u t e s  

o n l y  1.2% of t h e  t o t a l  hemat i te  i n  the sample, and t h e r e f o r e  

probably does n o t  merit b e n e f i c i a t i o n  c o n s i d e r a t i o n s .  

The o r e  g e n e s i s  of t h e  d e p o s i t  is no t  wholly d i s c e r n i b l e  

i n  microscopic  s t u d i e s .  The hemat i te  is ve ry  d i f f i c u l t  t o  

p o l i s h ,  and on examinat ion,  is v e r y  porous (Fig .  5). Some 

a u t h o r s ,  namely Gross  (Metamorphism of  I r o n  Formations and its 

Bear ing on  The i r  B e n e f i c i a t i o n ,  Can. Min. & Met. B u l l ,  v .  54, 

no. 585,  1961, p. 30-37) ascribe t h i s  t o  l each ing  of p rev ious ly  

existing c a r b o n a t e s  and/or s i l i c a t e s .  If t h i s  is t h e  c a s e  he re  

it is s p e c u l a t i o n  t o  s a y  s o  because no ca rbona te  v e s t i g e s  

remain. 

flGhostsll  (F igs .  6 & 7) ; i .e. , o u t l i n e s  of p r e - e x i s t i n g  

g r a i n s  v i s i b l e  i n  q u a r t z  masses sugges t  mechanical  deformat ion 

which tended t o  s e g r e g a t e  l i k e  mine ra l  g r a i n s  fol lowed by 

chemical  mig ra t ion  of  s i l i c a  and i r o n  ( r e c r y s t a l l i z a t i o n ) .  I n  

o t h e r  words, t h e  banded appearance of t h e  rock  is due t o  

r e g i o n a l  metamorphism of a predominate ly  i r o n - s i l i c a  rock  t h a t  

h a s  caused f i r s t  mechanical  f a i l u r e  of t h e  c o n s t i t u e n t s ,  

' s e g r e g a t i o n  of l i k e  mine ra l  g r a i n s ,  and f i n a l l y ,  an a d d i t i o n a l  
! 

C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  F O U N D A T I O N  
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c o n c e n t r a t i o n  by r e c r y s t a l l i z a t i o n  of t h e  c o n s t i t u e n t s .  If 

t h e r e  was i n t r o d u c t i o n  of i r o n  from without  t h e  format ion  t h e r e  

is no t e x t u r a l  r e l a t i o n s h i p  t o  suppor t  it. The presence  of 

euhedra l  p l a t e s  of hemat i te  ex tending  i n t o  q u a r t z  s t r i n g e r s  

(F ig .  8) i n d i c a t e s  s imul taneous  format ion  of both  t h e  q u a r t z  

f i l l i n g  and t h e  hemat i te  under nondeformative c o n d i t i o n s ,  bu t  

under c o n s i d e r a b l e  s t a t i c  p re s su re .  

The minute ba r i t e - f  i l l e d  v e i n l e t s  of cou r se  r e p r e s e n t  

d e p o s i t i o n  under o r  a t  near  s u r f a c e  c o n d i t i o n s  of  p r e s s u r e  and 

tempera ture .  

--.> 

C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  F O U N D A T I O N  
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Industrial Confidential 

Mines Branch Investigation Report IR 66-35 

BENEFICIATION TESTS ON AN IRON ORE FROM THE BEAR RIVER PROPERTY 
OF PACIFIC GIANT STEEL ORES LTD., 

WHITEHORSE, YUKON TERRITORY 

by 

G.W. Riley* and A. Page** 

OMIM 

SUMMARY OF RESULTS 

Analysis of a head sample showed the ore to contain 
62.9% Sol Fe, 8.4% Si 02, and 0.06% P. Mineralcgical examination 
indicated that the ore is composed of coarse and fine grained 
hematite with quartz filling the interstitial spaces between 
the grains of hematite. 

• 
Results of gravity separation, high intensity wet magnetic 

separation, flotation, and gravity combined with flotation or 
high intensity wet magnetic separation of the gravity tailing 
are summarized below: 

Cone 	Analysis > 	Recovery 70 

Sol Fe 	Si 02 	Sol Fe 

Gravity separafia 	 -6770-=:6-7877 
High intensity wet mag. sep 	67.2 	2.9 	90.7 

'Silica flotation 	 66.6 	3.0 	95.3 

Comb. gravity & flotation 	67.2 	2.4 	94.5 

Comb. gravity & mag sep 	66.8 	3.4 	94.4 
, 

*Technical Officer and **Technician, Mineral Processing Division, 
Mines Branch, Department of Mines and  Technical Surveys, Ottawa, 
Canada. 

eburgoyn
Declassified



Chemical Analysis of the Head Sample 

Fe 	 62.9% 
SiO2  

0.06% 

1 

INTRODUCTION 

Pacific Giant Steel Ores Ltd. has an iron ore deposit 
on the Bear river located about 100 miles northeast of Mayo, 
Yukon Territory, at latitude 64' 50' and longitude 134° 15'. 

The deposit consists of massive hematite which occurs 
in several outcrops, and lower grade ore which is hematite 
dispersed through the host rock. 

The sample of massive hematite received for this in-
vestigation was said to be of the kind occurring in the outcrops. 

SLIARmie 
A shipment of 200 lb. of iron ore was received on 

Nov. 26, 1964. The sàipment was submitted by Mr. G.R.E. Leverman, 
Secretary-Treasurer, Pacific Giant Steel Ores Ltd., P.O. Box 1039, 
Whitehorse, Yukon Territory. 

Purpose of Investigation 

The investigation was to carry out preliminary benefi-
ciation tests to determine the concentration characteristics of 
the ore. 

Mr. Leverman, in his letter of March 29, 1965, asked 
that high-intensity magnetic separation tests be made along with 
other methods of treatment. 

àampling and Analysis 

The sample of lump ore was crushed to k in. and after 
picking out several pieces as specimens for mineralogical exami-
nation the remainder of the sample was crushed to minus 10 mesh 
and split into 2,000 gram sanples. One of these samples was 
used as a head sample for mineralogical examination, semi-quanti-
tative spectrographic analysis, and chemical analysis, and the 
remaining samples were used for the investigation. 

Chemical analysis of the head sample gave the following 
results: 

Table 1 
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A semi-quantitative spectmualilic analysis of the head 
sample gave the following reËults. 

-Table 2 

pectrographic Analysis of the Hé-ad Sample * 

Elements   

Ca 	 0.26 
Mg,A1 	 0.20 
Ni 	 0.12 
Co 	 0.06 
Mn 1 V 1 Mo,Cu 	 0.04 
Cr 	 0.03 
Ti 	 0.01 

Mineralogical Examination** 

The in. pieces of ore are composed of massive hematite. 
The hematite in some of the chips is very fine grained (see 
Figùre 1), while in others the grains are comparatively coarse 
(see Figure 2). The interstitial spaces between the grains in 
both types are filled with quartz. 

The head sample contains hematite, quartz, and trace 
amounts of pyrrhotite, apatite, calcite, feldspar, a clay ,  material, 
sericite, chlorite, and hornblende. 

* From Internal Report SL 64-198 
** From Internal Report MS 64-120 W. Petruk 
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Figure 1 - Photomicrograph of a polished section showing the 
massive fine textured hematite (white), and inter- 
stitial quartz (grey). The black areas represent 
pits. 

Figure 2 - Photomicrograph of a polished section showing the 
massive coarse textured hematite (white), and inter-
stitial quartz (grey). 



Outline  of Investigation Procedures 

Four different methods were used to beneficiate the 
ore: 

1 - Gravity separation using a Deister shaking table. 

2 - Magnetic separation using a Jones high intensity wet 
magnetic separator. 

3 - Flotation in which the silica was floated. 

4.  - Gravity separation combined with magnetic separation or 
flotation of the gravity tailing. 

DETAILS OF INVESTIGATION 

Tabling  Tests i t  2, and_2 

Two thousand gram samples were ground to -28 mesh, 
-35 mesh, and -65 mesh and passed over a laboratory concentrating 
table with the middling returned to give a final concentrate and 
tailing. Results of screen tests of the ground ore are shown in 
Table 3 and the tabling tests in Table 4. 

Table 3 

Results of Screen Tests 

	

Mesh 	 Weight ro---"---  

	

Tyler 	 : mesh 	-35 mesh 	-65 mesh 

	

+28 	 - 	 _ 	 .. 

	

- 28+35 	 18.6 	 - 	 - 

	

35+48 	 13.3 	16.6 	 - 

	

48+65 	 10.0 	14.6 	 - 
65+100 	 9.5 	11.7 	12.4 

100+150 	10.3 	13.0 	22.6 
150+200 	6.2 	 7.1 	 10.9 
200+325 	 9.4 	10.3 	15.0 
325 	 22.7 	26.7 	1921 

	

Total 	100.0 	100.0 	100.0 
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Table 4 

Results  of TabliruTests 

Test 1. , 28 mesh 
Product 	 Weight % 	Analysis  j 	Distribution %- 

	

Original ore SolFe SiO2 	Sol Fe 

Tale conc 	 75.2 	65.2 	5.6 	77.9 
Table tailing 	 24.8 	56.2 	16.8 	22.1 
Feed (calcd) 	 100.0 	63.0 	8.3 	100.0 	• 

Test 2. - 35 mesh 

Table cone 	 75.2 	65.7 	 78.5 
Table tailing 	 24.8 	54. 4. 	1 • 	 21.5  
Feed (calcd) 	 100.0 	62.9 	8.3 	100.0 

Test 3. 65 mesh 

•-t 

fable  cone 	 73.7 	67.0 	2.8 	78.7 
able tailing 	 26.3 	.P...•.2 	_?.3 . 2 	21.3  
eed (calcd) 	 100 .0 	62.8 	8.2 	100.0 

Test 4 ,  Magnetic  Separation of Tailing from Test 3  

The tailing from Test 3 was passed through the Jones 
high intensity separator at 10.0 amp to produce a magnetic iron 
concentrate. 

The results are shown in Table 5. . 

Table 5 

Results of Jones Magnetic Separator Test 4 

Product 	 Weight % 	Analysis % 	Distribution % 

	

Original ore SolFe 	5i02 	Sol Fe 

Mag 	cone 	 16.2 	61.7 	8.8 	16.2 
Middling 	 5.6 	32.3 	47.5 	2.9 

	

Non Mag tailing 29.7 	50.2 	2.2  
Feed (calcd) 	 '2 	.3 	49.9 	24.1 	21.3 

j 

The combined table concentrate and Jones magnetic 
concentrate give a weight recovery of 89.9% of the original 
feed and contain 66.1% Sol Fe and 3.9% Si02 with 94.9% Sol Fe 
recovery. 
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Tests 5 and 6  

A sample of ore was ground to minus 65 mesh and passed 
over a laboratory table to produce a high grade concentrate. The 
tailing was  thon  ground to minus 150 mesh and split into several 
fractions for magnetic separation and silica flotekontests. 

A sample of the minus 150 mesh table tailing was 
treated in a Jones magnetic separator at 10.0 amp. The results 
are shown in Table 6. 

Table 6 

Results  of Tabling and Magnetic Separation Test 5 

Products 	 Weight % 	Analysis % 	Distribution: 

	

Original ore Sol Fe Si02 	Sol Fe 

Tabling 
Table cone 	 61.8 	 67.8 	2.0 	66.5 
Table tailing 	 58.2 	55.2*  18.2* 	33.5  
Feed 	 100.0 	 63.0* ---8-72* 	100.0 

Magnetic Separation 
Mag. 	conc 	 27.3 	64.4 	6.6 	27.9 
Middling 	 5.7 	32.9 	47.1 	2.9 
Non mag tailing 	_122. 	11.2.2 	/..11. 1 	2.7  
Table tailing 	38.2 	55.2* 18:7* 	33.5 

Table cone 	 61.8 	67.8 	2.0 	66.5 
Mag conc 	 .2..221 	64,4. 	6.6 	27.9  
Comb conc 	 89.1 	66.8* 	374* 	94.4 

alculate 

A sample of the minus 150 mesh table tailing was treated 
by flotation. The pulp was made alkaline with NaOH and conditioned 
for 5 minutes at pH 10.0 with 4 lb. of Amioca starch per ton and 
0.64 lb. of dodecylamine hydrochloride per ton. After conditioning 
for 5 min, 0.05 lb. of methyl isobutyl carbinol per ton was added 
and silica was floated for 5 min. The results of the test are 
shown in Table 7. 



Table 7 

Results of Tabling  and.  Flotation Test 6 

Product 	Weight % 	Analysis 	Distribution % 
Original ore 	Sol Fe  Si02 	Sol Fe 

Tabling 
Table conc 	 61.8 	67.8 	2.0 	66.8 
Talge tailing 	 38.2 	ate 	122-1* 	33.2  
Feed 	 100.0 	 62.8* 	8.2* 	100.0 

Flotation 
8i02 float 	 11.7 	 29.6 	55.0 	5.5 
Fe conc 	 .26.5 	65.7 	3.2 	27.7  

	

38.2 	54. 	19.1* 	33.2 

Table conc 	 61.8 	67.8 	2.0 	66.8 
Flotation Fe conc 	.?....c. 	 3.2 	27.7  
Comb Fe conc 	 88 . 3 	 7.2* 	2.4* 	94.5 

* Calculated 

High Intensity Wet Magnetic Separation Tests 

Jones wet magnetic separator tests were made at 10.0 
amps with ore stage-ground to minus 100 mesh, minus 150 mesh, 
and minus 250 mesh. A test was also made at 15.0 amps on ore 
ground to minus 250 mesh the middlings were repassed to increase 
the overall Sol Fe recovery. The results of the tests are shown 
in Table 8. 



Table 8 

Results of Jones Magnetic Separator Tests 

Test 7. Minus 100 mesh, 10.0 amp 

Product 	 Weight 	% 	Analysis % 	Distribution % 

	

Original ore Sol Fe 3i02 	Sol Fe 

Mag conc 	 77 • 7 	67.1 	2.9 	82.8 
Middling 	 14.1 	52.7 	21.3 	11.8 
Non mag tailing 	 8.2 	41c.1 	142....4 	5.4  
Feed (calcd) 	 10-C-7.75 	62.9 	8.1 	100.0 

Test 8. Minus 150 mesh,10.0 amp 

Mag cone 	 69.1 	67.5 	2.1 	74.5 
Middling 	 18.1 	55.9 	17.5 	16.1 
Non. mag tailing 	12.8 	

iltî 	34'-5 	_92A Feed (calcd) 	 100.0 	 . 	100.0 

Test 9. Minus 250 mesh, 10.0 amp 

1st Mag conc 	 76.0 	67.9 	2.1 	82.0 
2nd Mag conc 	 6.8 	64.1 	7.3 	6.9 
2nd Middling 	 2.6 	33.9 	45.9 	1.4 
1st Non mag tailing 	11.0 	43.5 	33.3 	7.6 
2nd Non mag tailing 	3.6 	37.1 	40 	2.1 2.1 
Feed (calcd) 	 100.0 	63.0 	8.4 	100.0 

Comb 	1st and 2nd 
mag conc 	 82.8 	67.6 	2.5 	88.9 

Test 10. Minus 250 mesh, 15.0 amp 

1st Mag conc 	 79.9 	67.5 	2.5 	86.1 
2nd Mag cone 	 4.6 	62.1 	9.0 	4.6 
2nd Middling 	 2.6 	30.5 	49.1 	1.3 
1st Non mag tailing 	10.2 	41.3 	35.4 6.7 
2nd Non mag tailing 	2.7 	2121. 	àii4 	1.3  
Feed (calcd) 	 100.0 	62.6 	 100.0 

Comb 	1st and 2nd 
mag cone 	 84 .5 	67.2 	2.9 	90.7 



Silica Flotation. Test 11 

A sample of ore was ground to minus 150 mesh and a 
number of silica flotation tests were made. The best results 
were obtained when the pulp was conditioned for 5 min. with 
J.  lb. of Amioca per ton at pH 10.0; 2.5 lb, of Armeen L-11 per 
ton was then added, and, after 2 minutes conditioning, silica 
was floated for 8 min. The silica rougher float was cleaned 
without reagent additions to produce a silica cleaner float 
and a middling. The results of the test are shown in Table 9. 

Table 9 

Test 11 1  Silica Flotation of Minus 150 Mesh Ore  

Product 	 Weight % 	Analysi 	'o 	Distribution 	. 
Original ore Sol Fe 8i02 

Si02 cleaner float 	10.2 	28.7 	56.0 	4.7 
Middling 	 7.7 	62.8 	8.4 	77 
Fe product 	 82 . 1 ..7.222 	...2.2.5. 	87.6  
Feed (calcd) 	 100.0 	62.8 	8.4 	100.0 

The combined Fe product and middling would give a 
product containing 66.6% Sol Fe and 3.0% 8i02 with a Sol Fe 
recovery of 95.3%. 

CONCLUSIONS 

The results show that the sample of high grade massive 
hematite ore can be upgraded by either gravity separation, high 
intensity wet magnetic separation, or flotation. 

Gravity concentration of the ore ground to minus 65 mesh 
produced an iron concentrate containing 2.8% 5i02, 67.0% Sol Fe, 
with a Sol Fe recovery of 78.7% 

High intensity wet magnetic concentration of the ore 
ground to 250 mesh produced a concentrate which contained 2.9% 
8i02, 67.2% Sol Fe, with a Sol Fe recovery of 90.7%. 

Flotation of the ore ground to 150 mesh and the silica 
floated produced an irdn concentrate which contained 3.0%  8i02 
66.6% Sol Fe with 95.3% Sol Fe recovery. Reagent costs would be 
high so the feasibility of flotation would depend on further 
testing. 
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Gravity separation combined with flotation of the gra-
vity tailing after it was ground to minus 150 mesh produced a
combined concentrate containing 2.4% Si02, 67.2% Sol.Fe with
a Sol Fe recovery of 94.5%4. Gravity separation combined with
high intensity wet magnetic concentration of the gravity tailing
after.grinding to,minus 150 mesh produced a combined-concentrate
containing 3:4f SiO2, 66.$f Sol Fe with a 94.W/o Sol Fe recovéry.

All methods investigated produced acceptable grades of
iron concentrates. The best overall results were obtained by the
combination gravity plus flotation test with flotation the best.
of the individual methods tested although cost would be high.
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Pelletizing and Reduction of Concentrates 

Pacific Giant Steel Ores Limited 

f Introduction 

i 

i An additional 80 pounds of Pacific Giant Steel Ores Limited mixed 

grain iron ore which contained about 9 : l  hematite to magnetite, was sent to 

1 the Ore Dressing Division of the Ontario Research Foundation. The following 
f 
t ,- , tests were requested: 

i 
1. Petrographic examination of the ore and 

+ diamond cut pieces 

2 ,  Concentration tests to furnish pellet feed 

3,  Green pellet tests 

4, Fired pellet tests 

5. Reduction test 

6, Tumble Index test 

Summary of Results 

The petrographic examination of the raw ore has already been forwarded. 
Concentration teat8 were e duplicate of the original tests done by Eriez 

magnetics. Concentrate grade was 67.39. total iron at approximately 84% 

-200 mesh. 

- Physical characteristics of the green and dried pellets were good. 
The compressive strength of the fired pellet was average but the hot strength 
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and the reduced pellet assayed $7.49. total iron. 

As the reduction test was on a single batch of fired pellets, we 

suggest more reduction tests to establish the effect of variables. 

Details of Test Results 

( 1 ) Concentration Tests 

Approximately 80 pounds of 

concentration on an Eriez Magnetic 

to achieve liberation but also for 

the concentrate was as follows: 

+200 mesh 

-200 +325M 

- 32 5M 
For further particulars on 

raw ore were ground for wet high intensity 

Separator. The ore was not only ground 

making pellets. The screen analyses of 

16.6% 

21.0% 

62.4% 

the wet magnetic separation, we suggest 
-- you contact Eriez Magnetics. The chemical analyses of the concentrate was 

67.3% total iron. 

(2) Pelletizing Tests 

The concentrate was balled in a batch pelletizer using 0.75% by 

weight of Western bentonite as a binder. The moisture content of the green 

pellets was 8.49.. 

(3) Pellet Physical Teats 

(a) Green Pellet - Drop Test 
An average of 7.4 drops from a 12" height was obtained for the 

green pellets. This is considered satisfactory. 

(b) Green Pellet - Compression Test 
The green pellets averaged 2.8 pounds under compression loading 

before breaking. This rating, as compared to other pellets, is acceptable. 

(c) Dried Pellets - Drop Test 
All green pellets were oven dried for 16 hours. The dried pellets 
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(d )  Dried P e l l e t s  - Compression T e s t  

The d r i e d  p e l l e t s  averaged 10.0 pounds under compression be fo re  

breaking. Th i s  is very Ba t i s f ac to ry .  

(4) F i r e d  P e l l e t s  

A ba tch  of d r i e d  p e l l e t s  was f i r e d  on a 3 hour cyc l e ;  a f i r i n g  

temperature of 2350°F was maintained f o r  1 hour. The compressive s t r e n g t h  

of t h e  f i r e d  p e l l e t s  averaged 650 pounds w i t h  a low of  550 pounds and a 

high of 820 pounds. Th i s  is average f o r  a good i r o n  o r e  p e l l e t .  A h o t  

s t r e n g t h  t e s t  of t h e  p e l l e t s  i n d i c a t e d  a s t r e n g t h  of 100 lbs .  a t  1600°F 

i n  a 3C02:lCO atmosphere. Th i s  is a a u r g i n a l  r a t i n g  f o r  t h i s  t e s t .  

(5) Reduction T e s t  

A smal l  ba tch  gf p e l l e t s  was f i r e d  f o r  1 hour a t  2350°F i n  a c lo sed  

Inconel box. The temperature  was kep t  cons t an t  and a flow of n a t u r a l  gas  

was run  through the p e l l e t s .  Approximately 40 cub ic  f e e t  pe r  hour of n a t u r a l  
- gas was used f o r  90 minutes. A t  t h i s  temperature  the  n a t u r a l  gas  was p a r t i a l l y  

cracked and some carbon depos i t i on  occurred. Due t o  t h e  s i z e  of t h e  bed 

(6" x 12") i t  was not  pos s ib l e  t o  o b t a i n  an  even flow of n a t u r a l  gas  through 

a l l  t h e  p e l l e t s ,  t h e r e f o r e  t h e  degree of r educ t ion  was not  t h e  same f o r  a l l  

areas .  The p e l l e t s  b e s t  exposed t o  t h e  gas  f low were almost  completely 

reduced. An average g rade  of 87.4% t o t a l  i r o n  waq ob ta ined  f o r  t h e  reduced 

p e l l e t s .  

(6) Tumble Index T e s t  

A modified tumble index machine us ing  t h e  Dravo method gave a Dravo 

Tumble Index of 96.8%. Th i s  r e p r e s e n t s  3.2% f i n e s  produced by tumbling 
9 .  

a c t i o n  and is marginal f o r  p e l l e t s .  

Recommendations 

(1) Due t o  marginal  r e s u l t s  on t h e  tumble index and hot  s t r e n g t h  tests, 

a f u r t h e r  l o t  of p e l l e t s  should be  made on 4 l a r g e r  s c a l e ,  i.e, 100-200 lb s ,  

by use of a p e l l e t i z i n g  cone. I n  doing s o  i t  would be adv i sab l e  t o  i nc rease  

s p e c i f i c  s u r f a c e  by aiming f o r  a g r i n d  of + 704, -325 mesh and t o  r a i s e  t h e  

f i r i n g  temperature  t o  2400°F us ing  two stage f i r i n g  due t o  t h e  h igh  hemat i te  

content .  Hot str Linder  test which is now 
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widely accepted, and further tumble tests run by the Dravo method. 

( 2 )  A thorough study of the semi-reduction of pellets with natural gas is 

required. This should establish a)  the method of reduction, b)  relationship 

of residence tine Lor 70-8()% reduction t o  temperature and flow rates, c) fuel 

efficiency, d) carbon pick up by the pellet8 and e) general cost figures. 

Test Work by: 

J. Biekupski 
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I n t r o d ~ i c t i n n :  -- 
A s  rcconii~~cndcd from p w v  

05 p e l l e t s ,  a d d i t i o n a l  r e g r i n d i n g  

f lux add i t i  on w ~ s  donc to improve 

p1:l 1 , * \  - 

Conclusions: 

F l u x i n g  the  pcZIces w i t h  5 2  limestone and 0.75X S e n t o n i t c  remsrk- 

ably  inccenscd  ehc co::lprc:;s i o n  s t ren: ; th  of ~ h c  f ired pel lcc : ;  t o  1265 p o i ~ n d s .  

Thc Dravo Tumblc Index was a l s o  g r e a t l y  improved t o  n low 0.32X ldss of 

f i n e s  a t  -28 mcsh. 

The reduced pe l l e t s  assayed 76.4% i ron .  

Rccomrnendnt ions : 

l\cLtcr and nlorc complc t c  rccluct i c ~ ~ r  ( if  t h e  C i red I)(: l lct: ,  :,llould 

be done us ing  n a t u r a l  gas. Nethods f o r  reducing w i t h  n a t u r a l  gas should 

bc cvnluntcd.  
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KO i:; t.11 r-c - s . 1 ':" 

Green S t r c n g t ! ~  - 1 J +10 

Co;n?ression: 3.45 lb . -  " .  
Dry Strength - 12" Drops: 2.9 

C~~pression: 12.87 Ibs. 

Fired Strength - I. hour a t  2350'1: 

Con:prc..:.ion: G l l 4  l b c .  

Urovo Turnble Index -2d n x s h  - 0. G8'% 
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For s e l f  f l u i n g  palls~s, 5% i i z e o t o n c  was added t o  the  p e l l e t  mix 

wich 0.75% bentonite a s  a b i n d t r .  

Nois ture  - 8.YL 

Crccn  Strcnzrh - I - .  + ; I -  

Co~?~c : ; s ion :  3.5% I!):;. 

Dry S t r eng th  - 12" drops:  2.0 

Compression: 3.75 l b s .  

V i r c d  S t r c n g t h  - Compression: 1265 lb s .  

Dravo Tumble Index - -28 mesh f i n e s  - 0.32% 

-A 1 hour a t  2350°F. 

l<cdtlc",lon TWCS: 

For  the  rcciucrion t c s t s  a 71P x 711 c y l i n d r i c ~ l  c o z t a i n c s  W ~ S  c a s t  

f r o 3  a high  temperature r e f r z c t o r y .  A c e r m i c  g r a t i n g  wcs i n s e r t e d  i n  t he  

bottom of t h c  c y l i n d e r  t o  aTPcv :or f r e e  g a s  flew. 

Two pounds of f i r e d  p e l l e t s  wcrc hcated t o  2250°F. A f t e r  temper- 

nLurc wns rcachcd, n a t u r a l  ;:c:. a t  thi. r a t e  zrf 0.3 cuf t / rn in /pO~nd was pncscd 

t h r o u ~ l z  t hc  p c l l c r s .  Thc n a t u r a l  gzs w;,s crciclccd i n  an  Inconcl  tulle l ead ing  

t o  t h c  rcducc ion  pot. Thc t e s t  had t o  be tcrminaeed a f t e r  40 minutes,  a s  

t h c  Inconcl  would not s t and  the  h i ~ h l y  reducing atmosphcrc. Thc p c l l c t s  

twrc t:lwn cooled i n  n n i  tro!:cn n~w:;p!lerc: b u ~  sonw :;I l j ; h ~  rc-oxid::t ion 

O C C U C ~ I J ~ .  Exnmina t i o n  of t h c  1x1 l e t s  showed t h a z  cr-nclcirz!: and cccluction 

was noc complete. Plost of th? p c l l c e s  had z s h e l l  of m e t a l l i c  i r o n  on the  

s u r f a c e  b u t  t h e  c o r e s  shoved non-reduced n e m t i t e .  Chemiczl ana lyses  of 

t h c  rcduccd p c l l e t s  was 76.47" I ron .  

I:or morc c o ~ ~ q ~ l e t c l  rCdl:ction, a lon,:cr cirnc wi 11 bc r cqu i r cd .  A 

s l i g h t l y  lower reduction tempera ture  s cens  adv i sab le  ar.d s e p a r a t e  fu rnace  

o r  ceramic tube  s e c t i o n  t o  c rack  t h e  n a t u r a l  gas  should be used f o r  any 



I n v c s t i ~ ~ t i o n  0-66303 
Prozrcss !<eporr No. 3 

f urthcr reduction r e s t s .  



Ontario Research Tounda tion 
Department of Engineering and Metallurgy 

43 QUEEN'S PARK CRESCENT EAST TORONTO 5, CANADA 

TELEPHONE 924-6201 

Report of 
Investigation 0-66308 

Mineralogical Report on 
Yukon Iron Ore 

Pacific Giant Steel Ores Ltd., 
Whitehorse, Yukon, N,W.T, 

F. EVERARD 

August Sth, 1966 



YUKON IRON ORE 

The following is a series of photographs made from a slab of iron 

ore and from a thin-section and a polished section of the same material. 

They illustrate the texture of the material and the relationships of the 

minerals comprising it. 

The fragmental nature of the minerals, especially sf the hematite, 

is apparent. The hematite shows best in the polished section where, because 

of its high reflectability, it stands out from all the rest of the minerals. 

It can be seen that there is a uniformity in the size of the grains and that 

they are preserving their original clastic shape. 

There is no development of a new metamorphic texture nor have any 

metamorphic minerals been produced. There is no sign in the thin section 

of the jasper undergoing considerable recrystallization as it still preserves 

its strong red reflectability in the thin section and there are no signs of 

the highly coloured, usually bright green, iron silicates which would be 

produced. 

Some grains of clear quartz (white in transmitted light and grey 

in the polished section) may be originally detrital quartz or may be chert 

recrystallized to quartz. They do have a detrital look (in the polished 

section - photograph lower left and upper left, and grey) and seem to be 
angular grains. At the upper left of the polished section phatograph there 

is a sharp boundary between one of these grains and a jasper grain (grey, 

speckled with white hematite). 

August 5th, 1966, 
FE: rh 

Assistant Di rector, 
Department of 
Engineering and Metallurgy, 



Yukon Iron Ore 

%roe ai? Irsn Qrs, natural s i z e  

Red: - - - Jasper or jaopi l i t e  fragments 

Blue-grey: Massive hard hematite 

Black: - - Voids 

(Surface of tha rlsb i s  ?&& ground and war photographed through a thin 
f i lm of w t a r  behind 8 1 1 ~ 1 ) .  



Photomicrographs of thin-rrction, 40X. Both picture8 are of the same 
f iald and of tha same rprgnif ication, 

Loft: by trmeftted light 

Tranrmitted liuht (IeftL 

Right: by rrflrctrd light 

Black ............ nurriva hematite .............. Red thin rdgrr of mrrivr hrmatite 

White a...O....... w i d 8  

(White with ~...... jarpar (large aroanoar bottom) 
(rpeckled appearance .. Yellow ........... mica rericito (romr hematite incluriona) 

White area midway between cantro a d  left edge i8 quart.. 

Rafleoted liuht (right) 

....... Blw-srey hnutite (rpacrieo appearmoe due to the grinding of the 
thin reation) 

Red r..o.o..roo.. jarpar or ja8pilite 

........... Blaok void8 ....... Dark grey qulrte 



Yukon Iron Ore 

- 4 - 

Photomicrograph of polirhed rection 

About 40X 

White ..... .... ....... hematite 
Grey . D D D D D e . . D D . e e , .  silicate gangue 

Black e e . r e e . e e . r r e e e ~  void6 

 ha grey araae bottom right and at top left are of jaeper or partly re- 
cryrtrllizad jarpsr to quartz carrying direeminatad hrmrtite), 
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Pacific Giant Steal Ores Ltd$~ 
P"' o .. Box 
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Dear Mre JelliJ:tek: 
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the results of a semi-quantitative 

of your Bear ore~ 
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on the iron concentrates 

, forward the rasul ts to you when are available. The chemical 
these iron concentrates would tilke some a::id 'We 
the b49 nade a c~erc.ial irm as was 
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division of the Hines 
the test prog1~arrlilte shoulc 

be addressed Chief, Extraction 
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P A C I F I C  G I A N T  S T E E L  O R E S  L T D .  

W H I T E H O H S E ,  Y U K O N  T E R R I T O R Y  

June 14, 1967 



In t roduc t ion  

P a c i f i c  Giant  S t e e l  Ores Ltd. is incorpora ted  under t h e  Companies 

Act of t he  Province of B r i t i s h  Columbia and i s  r e g i s t e r e d  as an Extra- 

T e r r i t o r i d  Company i n  t he  Yukon Te r r i t o ry .  It is t h e  only  a c t i v e  

exp lo ra t ion  company with both its execut ive  and f i e l d  o f f i c e s  l o c a t e d  

j n  t h ?  Yukon. The Conpny ope ra t e s  i n  Canada's northwest, i n c l w l j n a  

, I I ,  , n, 3 I I 1 ,  , , 1 L A L C  L y L L D  u d J W  &L.L ( r J e L L  

t h e  Bear River  I r o n  Ore - Rai l road  P r o j e c t ,  is wi th in  t h e  Yukon Te r r i -  

to ry ,  The Company has t h e  s t a t u s  of  a pub l i c  company i n  t h e  Yukon 

, T e r r i t o r y ,  where a l l  of  i ts  ope ra t ions  a r e  p r e s e n t l y  being c a r r i e d  on. 

Company Po l i cy  

The ope ra t ing  po l i cy  of P a c i f i c  Giant  S t e e l  is t o  develop exp lo ra t ion  

p r o j e c t s  t o  t h e  s t a g e  where l a r g e  f inanc ing  is requ i r ed  f o r  t h e i r  f u r t h e r  

phys ica l  development. A t  this s t a g e ,  t h e  Company seeks  a n  ou t s ide  c a p i t a l  

source with whom t o  complete t h e  development of a p ro j ec t .  Therefore,  

when a p a r t i c i p a t i n g  f i n a n c i a l  p a r t n e r  is acqui red ,  t h e  p a r t n e r  need n o t  

devote i ts s t a f f  t o  t he  admin i s t r a t i on  of  t h e  p r o j e c t  as P a c i f i c  Giant  

S t e e l  is organized t o  c a r r y  through a l l  phases of t h e  p ro j ec t .  F u l l  use  

is  made of recognized consu l t an t s ,  r e sea rch  o rgan iza t ions  and such 

government a s s i s t a n c e  as i s  r e a d i l y  ava i l ab l e .  

O f f i c e s  and F a c i l i t i e s  

The execut ive  and f i e l d  o f f i c e s  of  t h e  Compny a r e  l o c a t e d  i n  an 

o f f i c e  bui ld ing  owned by t h e  Company and l o c a t e d  a t  205 Main S t r e e t ,  

Whitehorse, Yukon. The o f f i c e s  a r e  equipped t o  e f f i c i e n t l y  handle 

admin i s t r a t i on ,  compilat ion of  r e p o r t s ,  p r epa ra t ion  of  maps, and research.  

The Company main ta ins  a l i b r a r y  of  t e c h n i c a l  pub l i ca t ions  and o p e r a t e s  

a research  compilat ion system, which is y e t  i n  its e a r l y  s t a g e s  o f  

development, and which w i l l  form a major s e c t i o n  wi th in  t h e  Company 

when i t  i s  f u l l y  developed. 

There a r e  n ine  vacancies  on t h e  Board of  D i r e c t o r s  o f  t h e  Company. 

Three vacancies  were l e f t  u n f i l l e d  by t h e  last annual meeting t o  a l l ow 

f o r  f u r t h e r  appointments. The management of  t h e  Company is as follow6: 



Gerry R.E. Leverman, President and Director 

Mr. Leverman is one of the original organizers of Pacific Giant 

Steel and has an extensive knowledge of mining and exploration in 

the Yukon, as well as having had a broad background in engineering 

and administration, being formerly employed by the Royal Canadian 

Airforce. He has lived in the Yukon approximately I 5  years during 

which time he has helped to sha?e several important projects. He 

is now active full time in the development of the Bear River iron 

ore project. Mr. Leverman is a resident of Whitehorse, Yukon. 

Art Jellinek, Managing Director 

Mr. Jellinek is a prospector and a geologist, and is one of the 

original discoverers of the Bear River iron ore property. He has 

been active in mining and exploration in the Yukon for ?O years and 

was responsible for organizing the Yukon Chamber of Mines, of which 

he is a past president. The Chamber is the voice of the Northwestern 

mining industry. Since the discovery of the Bear River iron ore 

deposit in 1960, Mr. Jellinek has devoted all of his time to its 

development and was one of the original organizers of the Company. 

Mr. Jellinek has developed close liaison with most officials and 

individuals involved in mining and exploration. He is a resident of 

Whitehorse, Yukon. 

Rolf Bailey, Treasurer and Director 

Mr. Bailey has been a resident of the Yukon for 26 years and has 
been active in the community as a whole. He owns and manages Rolf 

Bailey Agency, Customs Brokers and Insurance Agents. Mr Bailey's 

wide finmcial experience is an asset to the Company. Mr. Bailey is 

a resident of Whitehorse, Yukon. 

G. Elizabeth Trainor.(Mrs.), Secretary to the Board and Director 

Mrs. Trainor is an active businesswoman in the Yukon Territory and 

retains business interests in British Columbia. Wife of the 

Territorial Magistrate, Mrs. Trainor is very active in the community 

affairs of the Yukon through her association with numerous civic 

organizations. Mrs. Trainor is a resident of Whitehorse, Yukon. 



Larry  A. Patnode, D i rec to r  

M r .  Patnode i s  a  mining execut ive  who is a s s o c i a t e d  wi th  s e v e r a l  

a c t i v e  exp lo ra t ion  companies and was one of  t h e  o r i g i n a l  o rgan ize r s  

of  P a c i f i c  Giant S t e e l .  He has  r e s ided  i n  t h e  Yukon f o r  some 15 

yea r s  and i s  well  acquainted with mining and exp lo ra t ion  i n  t h e  Yukon. 

M r .  Patnode i s  n r e s i d e n t  of Whitehorse, Yukon. 

Egon Krueger, D i rec to r ,  Sen io r  F i n a n c i n ~ ,  North America 

M r .  Krueger is  the  Company's repref ien ta t ive  f o r  s e n i o r  f i nanc ing  i n  

North America a d  devotes  h i s  f u l l  t ime t o  conducting n e g o t i a t i o n s  

with major f i n a n c i a l  f i rms  and with mining and o i l  companies i n  t h e  

United S t a t e s  and Canada. He has  p a r t i c i p a t e d  i n  a r r ang ing  f inanc ing  

f o r  s e v e r a l  explora t ion  p r o j e c t s  i n  Northern B r i t i s h  Columbia and 

i n  t h e  Yukon f o r  over 7 0  years.  Mr. Krueger is a r e s i d e n t  o f  

Whi t eho r se ,  Yukon. 

Kurt Grundmam, Manager, Sen io r  Financing,  Europe 

M r .  Grundmann r e p r e s e n t s  t h e  Cornpmy i n  Europe on s e n i o r  f inancing.  

He has done an e x c e l l e n t  job of  acqua in t ing  European s e n i o r  f i n a n c i a l  

groups with t h e  i n d u s t r i a l  o p p o r t u n i t i e s  i n  t h e  Yukon. He has  

ex tens ive  knowledge of t he  Yukon T e r r i t o r y ,  acqui red  as a businessman 

and as a d i r e c t o r  of music of  t h e  Whitehorse High School. Through 

h i s  teaching  experience,  he has  developed acquaintance wi th  c i v i c  

l e a d e r s  i n  the  T e r r ~ t o r y .  M r .  Grundnann is a r e s i d e n t  o f  Whitehorse, 

Yukon. 

Daryl Hepple, Ass i s t an t  t o  Management 

M r .  Hepple is Ass i s t an t  t o  t h e  Management and has  developed a sound 

background i n  both f i e l d  and o f f i c e  work with t h e  Company. H i s  

work inc ludes  a s s i s t a n c e  with r e p o r t  compilat ions,  product ion of  

maps, and a s s i s t a n c e  with o f f i c e  and f i e l d  adm$.nistration. He is 

personal ly  acquainted with most of  t h e  companies engaged i n  t h e  

bus iness  of s e r v i c i n g  t h e  mining and exp lo ra t ion  i n d u s t r y  i n  t h e  

T e r r i t o r y  and i s  thus  of cons iderable  a i d  i n  t he  Company's f i e l d  

programs. He has  a l s o  had experience i n  bus iness  and commerce. 

M r .  Hepple i s  a r e s i d e n t  of  Whitehorse, Yukon. 
- - 
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Dave H. Robertcon, Manager of Technical Communications 

Mr. Robertson conducts the Company's research from technical pub- 

lications, compiles reports and conducts various administrative 

duties. After graduation from College Militaire Royal de St. Jean, 

where he studied engineering, he rose to the position of a Staff 

Officer with the Canadian Army. He has also owned and managed a 

general contracting firm and was partner in the local daily newspapero 

Mr. Robertson is a resident of Whitehorse, Yukon, 

Noreen Osborne (Mrs.), Secretary and Bookkeeper 

Mrs. Osborne is the Company's secretary and bookkeeper. Her duties 

also include searching technical papers and journals for current 

information for the Company's technical research files. She has 

previously been associated with a large investment firm in Vancouver 

and has considerable experience in work related to the mineral 

industry. Mrs. Osborne is a resident of Whitehorse, Yukon. 

Solicitors for the Compan~ 

Niel~en and Hudson, Barristers and Solicitors 

Solicitor for the Company in the Yukon is the firm of Nielsen and 

Hudson, Barristers and Solicitors, of Khitehorse. Mr. Ralph Em 

Hudson is the Company's attorney in the Yukono Mr. Eric Nielsen, 

senior partner of the firm, is the Member of Parliament for the 

Yukon. 

Shulman, Worrall, fipper, Jonsson, Laxton and Mulholland, Barristers 
and Solicitors 

Solicitor for the Company in British Columbia is the law firm of 

Shulman, Worrall and associates. Mr. William J. Worrall is the 
attorney for the Company in British Columbia. Mr. Shulman, senior 

member of the firm, is well known in British Columbia as one of the 

foremost organizers of mining corporations and has been instrumantal 

in bringing several mines into production, such as the largest 

molybdenum mine in British Columbia, Endako Mines, 

Auditors for the Companx 

Collins & Collins, Chartered Accountants, is the firm auditing the 

Company's books and records. The firm is widely known in ~anida and hae 
- -- - - 



offices in a number of cities, including Whitehorse. Associate firms 

include Collins and Hames (Calgary, Alberta), W,D. Love and Company 

(~innipeg, Manitoba), Eddis and Associates (Toronto, ~ntario) and 

Anderson and Valiquette (Montreal, Quebec). 

Technical Consultants for the Companz 

The Compny's consultant for the Bear River iron ore project is the 

Colorado School of Mines Research Foundation, Inc., of Golden, Colorado, 

The firm presently has a Senior Project Engineer on the property who is 

supervising the initial drilling program. 

In addition, the Company has utilized a number of research organizations 

to conduct verious studies, such as milling, metallurgy and transportationo 

Among these have been the Ontario %search Foundation, The Mines Branch 

in Ottawa, LeTourneau-Westinghouse Company, and others. 

Private consulting engineers, such as Cohen Engineering Ltd., have 

also been employed from time to time. 

Shareholders of the Company 

The Conpany has aimed for the longer-term investors rather than the 

shorter-term speculators as shareholders. All working personnel of the 

Company are shareholders, and the incentive of the working group is 

greater than is found in many or~anizations. Shareholders of the Company 

include senior government officials, prominent local businessmen and 

firms, professional nen, prospectors, long-term investors, publishers, 

minicg executives, and a general cross-section of people in various trades, 

businesses and professions, ?lost of the shareholders reside in, or 

formerly resided in, the Yukon. 

Resedrch Facilities 

The Cornpny is developing an extensive research department that will 

collect, compile and mintain up-to-date the most recent technological 

advances in the field of mining exploration and development. Planned 

for the department is an extension of the Company's existing research 

file system, which already incorporates a wide selection of pertinent 

information. The present department relates particularly to iron ore 

geology, mining and milling, and to iron and steel making. 
- -- --- 



Most trade journals Ere received by the Company and information in 

them is either extracted or catalogued into a reference file. Publications, 

books and compny brochures are also retained in a selective library system. 

The purpose of the research department is to provide the Company 

with current information on most phases of mining and exsloration with 

which to be able efficiently and accurately to assess the potential of any 

project the Company wish to cohsider tor developmento This system 

will permit Pacific Giant Steel to retain a leading position in mining 

development in Northwestern Canada. 

.General 

The Company maintains liaison by personal contact with other firms 

and individuals in the mining industry, and with pertinent government 

departments. As a member of the mineral industry, the Company has strived 

to be a gocd corporate citizen. 

The Company's management, as well as a number of its shareholders, 

have devoted considerable time and effort to matters commonly affecting 

the mineral industry through a number of organizations such as the Yukon 

Chamber of Mines, Many of the members of the Cornpay are actively 

involved in community public affairs that serve the interests of the 

Territory as a whole. 
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