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L O C A T I O N  A ? ! 2  A C C E S S  

L o c a t i o n  
i 

The i3ear Hiver  i r o n  o r e  p r o p e r t y ,  c o a s i s t i n g  C T  16 n i n c r a l  c la ims  

(826,4O a c r e s )  i n  cood st~?dicg, 2-s locs.Lcd G:L the s ~ s t  ~ i d c  of ,>&c Bear 

h i v e r  in t h e  Yukon ' I ' e r r l t o r y ,  c'i 6 1 + 0 : ~ C  Iu'anlih LC-Li t~Ci .  anc 'i34°?5F Ucst 

Longitude.  The Ecar R i v e r  is t h e  r a i n  tr ibuLai-y of thc \ l i d  :River and i s  

l o c a t e d  i n  t h e  Wcrncckc E o u - ~ t a i n s ,  ~ ~ n i c h  n r c ,  i n  tu rn ,  pa-t of t h e  Scltiyn 

Range 

The P r o w r t ~  

n lhe Scar iciiver p r o p e r t y  consists o; 16 xiaFn3 claii:ls, 1,500 f ee t  by 

1,500 f ce t ,  l o c a t e d  and rccorcicd u d e r  the f i l i o i ~  Cirzai-tz i<iili3;2 Acto They are 

Access 0 



n o r t h  t o  t h e  Peel  P ln t cnu ,  and pzsccs by t h c  mou5h of t h e  3ear Rive r*  

Xasy; acces s  t o  the p rope r ty  i s  poss rb l e  Troe t h i s  rond GVCT f rozen g~-ou,rrd 

i n  t he  winter ,  The d i s t a n c c  f r o 2  3lsa t o  the mouth of t h e  3ear k i v e r  is 

approximately 100 mi les  by t h i s  :.cuteo 3dring t h e  surmcr tl-acked v e h i c l e s  

car1 e  used on the  road,  I n  t h e  \ i n t e r  of 1959-Gop the road w s s  used as the  

supply  r o u t e  t o  an oil-gas d r i l l i n g  cpera' i ion f u r t h c ~  t o  che nor th  a t  B a l l  

Hiver ,  Conseqcently, t h e  rond coxid be r c a d i l y  recondl t ione2  f o r  ycar-romd 

t r u c k  t r a v e l  i f  requi red ,  Most G Z  t h e  rocd is upon good, g r a v c l l y  ground, 

and the  r i v e r  and creek c ros s ings  a x  r.nr-oi:, 



I n  1905, ilr. Char les  Cnasc l l  (now deceased) ,  l a t e r  t o  become Canada's 

Deputy P incs  K i n i s t e r ,  discovercd f l o a t  hematite at  t h e  mouth o f  t h e  Bear 

S i v e r  \,,here i t  flows i n t o  t h e  blind River,  Ec a i s o  s p k e  with a man who had 

seen  s i i n i i a r  f l o a t  a long  t h e  Ecar Ii ivcr i n  L1898, dur ing  t h e  Gold iiush, and 

who a l s o  s a i d  t h a t  i t  Sccaxe co re  coxnon upstream, D r a  Camscll i d c n t i f i e d  

t h e  f l o a t  hemat i tc ,  much of  i t  nas s ive ,  highgrade o r e ,  as being o f  s ed inen ta ry  

o r i g i c ,  and pred ic t ed  t h e  occurencc of  a l n r g c  i r o n  o r e  depos i t  somcwherc i n  

t h a t  gene ra l  a rea .  
8 - 

i n  I g50p Si-. H. S. 3ostocli, r e c e n t l y  awarded t h e  Governor Genera l ' s  Eedal 

f o r  o u t s t a n d i n s  geo log ica l  vork i n  t h c  Yukcn, confirnc-d D r .  Camsel l ' s  

p red ic t ion ,  C a s i n ~  h i s  s tudy  or, pubi ished m d  unpublished r e p o r t s ,  end on t h e  

s i m i l z r i t y  between t h e  f l o a t  found i n  t he  Ezar R i v e r  - !lind Kivcr a r e a  and 

t h e  i r o n  o r e  produced from t h e  s c d i m n t n r y  i r o n  fo r rna t ims  of  t h e  Lake 

Supe r io r  a r e a  i a  e a s t e r n  Canada a d  t h e  Unitcd S t z t e s ,  he p red ic t ed  t h e  

p o s s i b i l i t y  of  3 n a j o r  i r o n  o r e  groducer being e s t a b l i s h e d  i n  t h e  a r e a  north-  

e a s t  of Mayo, l i n k e d  t o  t h e  sea by a  5CO-nilc r a i l r o a d  (almost e x a c t l y  t h e  

l e n g t h  of t k e  proposed r a i l r o a d  from 9ezr Xivcr t o  e i t h e r  of  t h e  P a c i f i c  p o r t s  

of  Skagway o r  Ea ines ,  k l a s k a ) ,  

I n  1962, A r t  J e i l i n e k  and P c t e  R m e r ,  l o c a l  prospec tors ,  s t aked  t h e  

Sea r  Xiver iro;; o r e  d e p o s i t ,  vhich they  had discovercd i n  1~/60, Af te r  a  

per iod  of pre l iminary  economic a t a d i e s ,  t hcg  turned  t h e  2 r o p r L y  over  t o  

P a c i f i c  Giant  S t e e l  Ores Ltd. f o r  d e v e l o p o a t  i n  7964. This  d i scovery  

constituted t h e  f i r s t  d i scovery  iil t he  Yukci~ o f  a poteni;ially economic major 

i r o n  o r e  de2os i t  t h a t  has  been brought t o  a advanced s t a g e  o f  developnent. 
0 



The dc2osi.t under cons ldcrh t ion  c m t a i x s  t h e  mineral  hemat i te ,  which 

i s  the  h ighes t  oxide of i r o n  (Fc20j)~ Ecnnci tc  i s  t h c  most camion o r e  minera l  

o f  i ron .  The hemat i te  is  a s t e e l y ,  bluc-grey co lour ,  i s  massive and hard, 

I t  s h o v ~ s  s i g n s  of  r e c r y s t a l i z a t i o n  i n  t h a t  minute c r y s t a l s  a x  v i s i b l e ,  

Tnc h e n a t i t e  o r i g i n a t e d  ~s a sediriientary depos i t  and tile depoci t  has  

been upgraded ir. i r o n  content  thrcugh t h e  ~ A g r a t i o n  o f  i r o n  lrorn regioris of  

h igh  p re s su re  t o  a reg ion  o f  low g r e s s u ~ c ,  i , e .  f ro& t h e  l imbs  i n t o  t h e  trough 

,of a syncl ine ,  This  process  i s  !cowr~ t o  have occured i a  o t h e r  d e p o s i t s  o f  z 

similar type, 

The h o s t  rock c o n s i s t s  of  i n t e r i a y e r c d  black s l a t e  and q u a r t z i t e .  No 

thermal  n:etamorpr.ism i s  e v i d e ~ t  i n  t he  dcpos i t  - only  k i n e t i c  x e - t a m o r p h i ~ a ~  

i , e o  mechanical defornz t ion  t h a t  caused t h e  f o r a s t i o n  o f  s l s t e  from t h e  o r i g i n a l  

mudstones and s i l t s t o n e s ,  The occurencc i s  t y p i c a l  of i r o n  fo rca t ions ,  

The i r o n  formation i s  ove;:lain by coLclcmerate t h a t  c o a t a i m  her ix t i te  as n 

cement s n d  a l s o  con ta ins  f rbgcen t s  o f  h e n z t i t c ,  as we l l  as l a r g e r  l e n s e s ,  t h a t  

o r i g i n ~ t e d  from previous  e ros ion  o f  t t e  i r o n  formation, Pebbles ,  cokbles  and 

bouldors  wi th in  t h e  conglomerate show va r ious  degrees  o f  rociiding: f ron  angular  

t o  well-rounded, i n d i c a t i n g  thaz t he  source n a t e r i a l s  were g e n e r a l l y  c l o s e  by 

a t  t h e  t i ~ e  of depos i t ion .  The hemat i te    articles a r c  p r i x a r i l y  angular ,  which 

i c d i c a t e s  e ros ion  of a nearby i r o n  fo ran l ion ,  

~nconfo r rn i ty  a t  this p a r t i c u i a r  horizo210 

Dolomite o v e r l i e s  t h e  c o n s l o m r a t e ,  The 

co lour  but  weathers  t o  a b r i g h t  erase on t h e  
P 

i r o n  r ,oiecules  wi th in  t h e  do lox i t c ,  T%e i r o n  

wi th in  the  dolomite dur ing  d c p o s i t i o i ~ ~  

Tne c o n g l o n e r a ~ c  i c d i c a t e s  a 

- 
dolcmlte  is grey t o  black in 

su r f ace ,  due l o  a weathering o f  

 molecule^ rcp laccd  magnesium 

7he Geological  Survey o f  Cxiada idexti2ic.l '  all i'orrsations i n  t h i s  a r ea ,  

u? t o  and inc lud ing  the  d o i o a i t e ,  as belilg o f  2recan;brirtn c r ig i i l ,  T i e x  a r e  

no f o s s i 9 s  ev ident  i n  m y  of  t h e  f o r c ~ > i o n s ,  A t  a d i s t = c c  of  about  four  

a i l e s  northwest  of  t h e  proper ty ,  pa ieozoic  l im@stor?e, g rey - i jh i~c  i n  c o l o w ,  

knd ?as ses s ing  a hydrogen s u l f i d e  

:he rock ) ,  i s  i n  con tac t  with t h e  

an  unconformity and, a s  evidenced 

coxtcnt  ( r o t t o n  egg me12  upon breakin2 

o r a y p - u e a t h e r i n g  dolcmitec, The con tac t  is 
L 

by numerous o t h e r  rock types  ove r ly ing  t h e  

0'3 0/5 
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d o l o x i t e  f u r t h e r  t o  tile e a s t ,  bu t  n o t  p r e s e n t  i n  t h i s  l o c a t i o n ,  a cons ider -  

a b l e  m o u n t  o f  e r o s i o n  1:iust i,ave :&en s i a c e  b e f o r e  d e p o s i t i o n  o f  t h e  

l i ~ n e s t o n e  d i r e c t l y  u p r ,  t h e  6olc?r,ike, 

The a r e 3  s b o u t  t h e  i.ro_oerty \[as s u b j e c t e d  t o  p robab ly  more than one 

p e r i o d  o f  stl-0r.g f o l d i n g  and ,~s a r e s u l t ,  a s y n c l i n a l  f o l d  a p , x a r s  t o  occur  

on tile p roper ty .  

The c o n c e n t r a t i o n  o f  h e m a t i t e  i s  wizhirl t h e  s y n c l i n e  and t h e  foid 

appvnrs to widen, p l ~ m p  s l i s h t l y  arid s t r i k e  i n  a d i r e c t i o n  n e a r l y  ps::gen- 

d i c u l a r  t o  tiie Bear Z iver .  ?ke concen t ra ' i ion  o f  h e m a t i t e  is lLkt.;y t:, l i e  

wi thi r i  an area nppl-o:iirr,atei;: fear c l a i x ~  i o s e  (6,OGO Cee t )  a n d  onc clxirn 

wide (1,500 f e e t ) .  T ~ i s  t:r,se o f  occurer,ce i s  :-;ii:liiar *LO tiitit  o f  o t h e r  l a r g e  

ir .02 o r e  d e p o s i t s  such as i n  n o r t k e r n  Qce'uec, where an o r e  body? n i n e d  a t  t h e  

r a k e  of  2 0  n i l l i o n  t o n s  p e r  y e a r  2nd producing t h e r e f r o m  8 m i l l i o n  t o n s  o f  

c o n c e n t r a t e s ,  c o v e r s  an a r e a  cf !i9000 f e e t  i n  l e n g t h  and 600 f e ~ t  i n  wid th?  

and will be mined t o  a dep th  o f  sone ? , 3 X  f e e t .  P h i r i g  a t  t h i s  l o c a t i o n  

i , q  c a r r i e d  o:it o v e r  a n  a r e a  of  53 a c r e s :  s l i g h t l y  larger tkan one c l a i ~ ,  

n . 
a ,nc: e l e v a t i o n  c i i f i e r e n c e  bet:!een the  laxest ex?csurc ,  i n  t r e n c k e s  Just 

r,ortii o f  t h e  t r e e l i n e ,  an6 t h e  t o g  oi. .:he large, highgrade  exposiire *or. Iron 



E i l L  I!: approxinia tc iy  300 fcet. Yni:: i~dicates a depth continuity of m s c i v e ,  

higngrade hematite .. Tiic higi-~i;'rac!e hi-clsti te contai~ls agproximtely 657: iron. 

Within t h e  x i n  exposi:re, varici t io: is  i ~ i  iron context occur, 
, 







If the ~ C S C T V C S  \:ere c iLcu2ct id  t o  ,I 22i1tla 10C30 Ito, \ : t L ~ : l  ic l ~ ~ 3  

. .- than the oi-;en p i t  nininy depth o h ~ ; ; ~  C I L ~ C ?  2 - c ~  o x  zkAcs  kavir;. 2 LLJ-L~ 

g c o l ~ g i c a l  s t x c k r ~ c  (Lror C S L ~ . E ~ ~ C ~  a G;.=L 2Lt brc3 CTC L~LSC 93 :~c,.i;hi:.; 

Qcchcc is Scci ,crcd t o  be n k o d  t o  n de.j:h 02 1,300 r'.;,), t:-2 a?:, L.C.;GY~,L, 0 P 

Blocks 1'1,; & C uorald bo app i -~ : c i r~ t ; l y  1.2 ~riLlio3a t cao  olC cii,-cc";-;";spi :,- 
4 

arc ? i.1-n "-.- - -- CZCL~JCS of B l o c k  G,:; & L: r::,L; - - .  go ~~~~~~~~~~~>cly :r": i-i?,Z-L- ';~Js 
- ,  oC orc ( 3 ~ :  i r o n  cen:ci?.l;). Sic:!; C, t:zc c a c x p  ~ r d c  cP 1:fich ~c XL!:,:, 2, 

t h o  cj?culatio-.c cs kci~g t ho  crs? 2 s  Skc::r, A m 6  B (5C$ i r o ~  c~;32cnc',,; 

cs~tcl-s , then , a2-,sc::iz%",ciy 232 r- LlBic:: L c x  oP Zizcc.+=&Zi;~+~s w e  , =do 
- -7 c c ~ i d c r - i r ~ g  the _c:-cldo oi" 131cck F .;o bc t k  CEO zo Blcc:-,r; D c . 5  ,, 3lo;---, ,. 

~s . l d  cc~tlia e ? ~ r s x i r z t c b y  45 c i l l i s n  k c 2 3  02 o m  ("C' , ,J  iror?. co-tcn'i), Yac 
7 n;i'ct-cqj:L-.rac;at of C ~ O C ! ; ~  C 2-n~'- is 2C3 ;llii.fcx ~-1c 2C;5 ~ L l i i c ~  tczi;, 

;-c;pccFvclg, totcL2ilzs og_oro:rim:c:-y 43 riX-ia t c w o  L?x:Y~D:Y~: x . k 2 1  
.-. p e l l e t  cc,el;7alczt oi" Clocks A,B,C,-l,E Z 3' is 1 ~ ~ ~ - 0 : : i 2 ~ b l y  72 E:--LG~ za:x 

b (cL:<icie:;'; .;o p;-ocicc a l r o s t  5 rA!,licl :c:.r; og T ~ ? ~ L _ I ~ S  Sc_n 2 pc;'icA a'.. 35 

;;,:s if all E-ih~:,& o,-e v c y ;  nzcc F2.k~ 723lc.25 r n t h e r  .i>x >sir. - .. .d 

c ~ . - l n z ~  - - d i r e c t l y  c?c; ~ m - ,  G ~ c ) ~  23 6 ~ ~ 2 ,  t i e  C ~ ~ I A  L ~ F S C S ~  ix-03 CIU? CC:-.LXC~ 

L .  ."a, x c a  ~ 2 6 c  bcL:jca Jag= c c !  !,',?zCcrr? L i l s t ~ - S l a  (throazh C,  -- i;;o', a?! 







~ r a d c ,  the  r c sc rves  could be TOO c L l l i c n  t o r o  of  ors (30% i r o n  contcnk), 

This would be cquivalcnt  t o  220 n i l l i o n  t c n s  of  i r on  o r e  conccntrcic p i l o t s  

(68% i r o n  content ) ,  

n- m i n ,  of coursc, rceaino t o  Sc grovsn, both ES t o  gmdo and 0s t o  dcpth, 

ac no outcrops are vioible i n  o r  cbout t hc  ccn tcs  c2 the  cnomly,  
\ A  



The i r o n  o r e  depos i t  i s  s i t u a t e d  on t h e  n o r t h  s i d c  of  t h e  Bcar Xiver 

extends a1n;ost perpendicular  t o  tiii: S i i l  i n t o  t h e  va l l ey ,  The l o c z t i o n  i s  

i d e a l  Por open p i t  nininy and p l e n t y  o r  flat space i s  a v a i l a b l e  f o r  t he  

l o c a t i o c  of  &e s t o c k p i l e s ,  g a g u c  rock and t a i l i n g s  p i l e s ,  mill, p e l l e t i z i n g  

p l h n t ,  camp and r a i l r o a d  loading  yardso 

Surface exposures of the dc2os l t  i n d i c a t e  t h a t  t h e  opcn p i t  will have a 
L 

minimum s i z e  of agproximately one-third of n claim (77 acres )  and a maximum 
I 

size of a ; ~ ~ r o x i n a t ~ l y  four  claims (207 a c r c s )  a t  i t s  bottom, 

The Bear River  con ta ins  s u f f i c i e n t  water Toe p l a r i h p e r a t i o n s  and runs 

d i r e c t l y  a longs ide  the p-oposed open pLt si 'cc, 

T ie  d e p o s i t ,  Scing s i t u a t e d  on the south s i d e  of t h e  rnouii'caln rangc t h a t  

forms t h e  n o r t h  s ide  of  t h e  Bear Xiver v a l l c g ,  r c c e i v e s  many more hours  of  

s u n l i g h t  than t h e  oppos i t e  s i d e  o f  t h e  va l l ey .  Tlicrcforc,  snovxover lenvca  

e a r l i e r  i n  t he  s p i n s o  



Bene f i c i h t i o n  

Bene f i c i a t i on  t e s t s ,  u t i l i z i n g  t h e  ?rocedures  of g r a v i t y  s e?a ra t ion ,  

h igh  j .ntensi ty  wet rreenetic (B.I.!~. nazne t i c )  s e p a r a t i o n  and sepa ra t ion  by 

f l o t a t i o n ,  o r  a combination of  t hese ,  have produced r e s u l t s  t h a t  show  hat 
.,a 

t h e r e  i s  a choice of  sever-1 nethad5 of  ber lc f ic ia t ing  t h e  Bear River hemat i te  

i r o n  ore.  These a r e  a l l  s tandard  m t h o d s  p r e s e n t l y  employed by the  i r o n  o r e  

mr m q n e t i c  separa t ion .  -ne r e s u l t s  produced a r c  su.i.narized as 
_ _____ - - - -  - - 

I - 

Coqccn2ratc 1 

i 
ii:iolysis ($) , 
A -  --- I )  ; Soluble  Fo j S i Q 2  I ---- L -  - --- 

I Gravity Sepa ra t ion  1 - 6 5  1 67.0 1 2.8 , 

ril-h I n t e n s i t y  Uct K a g c t i 4  ' 67.2 2.9 ' 
Sepa ra t ion  1 I i - 2550 1 

S i l i c a  F l o t a t i o n  1 - 1 5 0  1 66,6 5.0 ; 
I I 

Combination of  Gravi ty  ana - 65 & I 
I 

670'2 1 2.4 i 
E ' lotat ion 1 -150 I 

i 1 

o f  t he  t a i l i n g o  

3 e  b e s t  t e s t  r e s u l t s  vcrc obta ined  by t h e  f l o t a t i o n  ~crtcd but t h o  c o s t s  

f o r  l a r p  volune producrion vould i i k e i y  be Mghcr than  by ~ r a v i t y  m d  

:-:.I.\/. n a p e t i c  s e p r a t i o n .  For ~ h c  i ~ o s t  cconor.licc1  sth hod O <  bmcf ic ia f -  

io?:, t he  combined g r a v i t y  and B.i.W. magnetic s c p a r a t i o x  ag?e i r s  to hc 

the b e s t  choice. (This  is  the  process  being used on henat i te  o r s  zz t ho  



babush i r o n  o r c  mine i n  Labor~doi - ,  one o f  t h e  major Car-adian producers , )  
i Chenical analysis of  t h e  concentrates produccd from each of  t hese  

Lene f i c i a t i on  t e s t s  showed that a h igh  q u a l i t y  concen t r a t e  i s  producible  

anti tna t  the  stcelrrakir,!; i r . ~ p u r ~ t i c s  \/ill bc aucil lower than  t h e  s p c c i l i c d  

maximum s e t  by t h e  s t ee lmkerc ; ,  

Fcrro-iiI6,~ne t i c s  Ltd. T e s t s  

High i n t e n s i t y  wet magnetic s e p r a t i o n  t e s t s ,  u t i l i z i n g  t h e  Jones  

Fagnet ic  s e p a r a t o r ,  were conducted by Pcrro-Xngnetics Ltd, on t h e  Bear 

X v e r  i r o n  o r e  surn2les suoixltted, and t he  fol lowing concent ra te  was 

r found t o  be obta inable :  

m g n c t i c  s e p a r a t i o n  t e s t s  conducted by t h e  t l ines  Branch, 

s i c z  Iiqm.etics T e s t s  

Oxker :i.I.!.l. magnetic s epa ra t ion  L C S ~ S  were c a r r i e d  out  on i3car River  

i r o n  o r e  by E r i e z  k g n e t i c s ,  Z r i c ,  Pennsylvania,  These t e s t s  shoued 

that the  fol lowing concentrate c o d d  bc obta incd  on o r c  ground t o  Satween 

minus TOO and minds 200 ~csh, u t i l i z i n g  t h e  H u ~ p h r c y  Spiral <or primary 

g r a v i t y  s epnra t ion  and the d. I. W, n a p e t i c  scparcltor t o  g r ~ d u c e  t h e  Tina1 

concentrate:  

Tiie r e s u l t s  of  t h e  f o r c ~ o i n g  b e n c f i c i a t i o n  t e s t s  show 23at a h ign  aAi;i,dity 

i r o n  o re  Concentrate  can r e a d l l y  be produced by any one of s e v e r a l  mechods and 

r L  b , ~ , ,  1. , a  11 i [ ' I I  J ~ ~ - c : o v ~ Y ~  of  c,,II u b i , -  -1 , .OIL , :, O ~ I , , ~  L r , : ~ b l < ; ~  , 

' r . 1 ~  wrlc!widc averup i ro i l  c r c  co.lccni;rntc ban;; y r c i d u c ~ d  i:, ap; i~*oxmatc ly  

62-6& i r o n  content  and p l a n t s  a r e  be icg  cons t ruc t ed  t o  producc c o i ~ ~ e i - t i - a t e s  
r ' f  / . o f  up r.0 ~ G ? O  I r o n  contcnt  t o  keep up \:i"L:?  he d e a m d s  of s t c e l m k c r s  f o r  h igher  

zrades anu h ighe r  q u a l i t y  ( r e s2ec t ing  l z p u r i t i e s )  concent ra tes ,  The Boar Hiver 

l r o n  o r e ,  t h e r e f o r e ,  i s  well s u ~ c e d  t o  m e t  even t h e  i a t u r e  rcr,ulrer.eArs of  the  

stoei:nslting indus t ry .  
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Agglomeration 
i 

rl ~ c s t s  were conductcd on the B z a r  - ? l v e ~ -  irorl  cre sar.!ple~ and procluced 

r e s u l t s  from which t i ~ c  s u i t a 5 i L i t y  o r  the o r e  c x i  'os c.sscsscd f o r  thc  p o d u c t i o n  

of  i r o n  o r e  concent ra te  pellets, se l f - f lux ing  i r o n  ore c o n c c ~ t r a C 2  gcllets, 

5 ~ d  reduced o r  : - .e tal i ized i r o n  o r e  concca-;rate p i l e t s o  These t c s t s  ve rc  

conducted b~ t he  Ontar io  Research F o m d ~ t i o n  aiid the  Mines 3rhzch, lAx$raction 

> ! c t a i l u ~ g y  3 i v i s i o n o  

I r s n  Ore Conccntratc 'clle-kc 

The Oatario hesearch Foundation concluded t%at p;.llet:, v i zh  t h e  

fol lowing phys i ca l  p r o p e r t i e s  c m  be obta ined  f r o a  the  X v c z  i r o n  

o x  c o n c m t r a t e ,  us ing  0.75% (by : .~c~.ght) Centoni te  as a binder  ana a 

cried of  84.'+~6 minus 325 cesh: 

p.ols'iure - 80?$ 

Green s t r e n g t h  - :2" drops: -,- '1 0 
Coaprcssion: 3.45 lbs. 

Dry s t r e n g t h  - 121° d r o p :  z 0 9  
Co;;;prcssioi;: 1 2 ~ 8 7  1~;. 

F i r e d  s t r e n g t h  - 1 kou- aG 2 j 5 C 0  F 
C o n y e s s i ~ c :  684 lbs, 

Dravo Tunble Index - ~ ~ 6 8 %  at r5aus  28 nash 

The M.nes 3ranch t e s t s  confirmed the  s u i t a b l e  p e l l e c  quali 'cy obtain-  

a b l e  f r o 2  t h e  Bear Rivcr  i r o n  o r e  ar.d s h o m d  t h a t  t h e  f i r c d  s 'crccgth 

inc reased  a s  t h e  percentage of t he  concen t r a t e  oT minus 325 mesh i s  

if icreasede 

Inciustry standarcis p lace  enshas i s  upon t h e  f i r e d  s t r c n z t h  acd t h e  

ab ra s ive  r e s i s t a n c e  (Dravo YunbLe 1 ~ 6 e x )  '? of  the  p e l l e t s ,  3 . e  r d n i c m  

!.ired s t r e n g t h  ncccptab ic  i s  350 lbs .  m c i  t h e  mximiut Dravo Tuzblo index 

al lowable i c  6.0,je Therefoi-e, cne Bear X v c r  i r o n  o r e  w i l i  prokuce a 

prcniun q u a l i t y  i r o n  o r e  concent-ate p e l l e t .  

P ~ d u c e d  I r o n  Ore Coaceritrz,e Pcl.'hc'i;s 
I 

~ l t h o u g h  p re sen t  narko,  ciccands a r e  f o r  highgrade l w ~ ,  i r s n  o r e  

and i r o n  o r e  concen t r a t e  p- .Xecs,  aarlcet dcriands a r e  s t ead i iy .  %;creasing 

f o r  i ror .  ore  products  containing higher i r o n  content .  A very  iligh i r o n  

con ten t  i s  ob ta inab le  in t h e  form of  reduced o r  me ta l l i zed  i r o n ~ o r c  

conccn t r a t e  p e l l e t s .  
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%cause n a t u r a l  gas i s  s v a i l z b l e  f ron  t h e  Eagle P l a i r ,  some 700 

. b i l e s  northwest of  t h e  3:z.r i:ivcr p-oi;crty, t e s t s  on t h e  Sear  b ive r  i ror& 

o r e  were conductea 'sy t h e  O>.;n:-io iiesecrch F o u d a t i o n  t o  qb ta in  reduced . . 

i r o n  ore concen t r a t e  p e l l e t s ,   sin^ zeturzl gas a s  a r c d u c i r : ~  agent ,  

Fur ther  testing would be requi red  t o  o b t c i n  p e l l e t s  wi th  the '  rr,axi?mn 

i r o c  content  a t t a i c a b l e ,  a l though,  as iiigh as 87.47; i r o n  content  was 
.,? 

octair'ed i n  t he  t e s t s .  

L ~ : - ~ ~  d e p o s i t s  G: l l z e s t c n e ,  v;hic?- i s  the  agent  used during s t e e l -  

mL4-ng f o r  f laxir lg  out  t he  ganzue c c t e s i a l  from t h e  i r o n  o r e ,  a r e  i o c a t e d  
I 

:iear t he  Sex Ii iver pro?erty,  Seccase of  t h e  p o t e n t i a l  va lue  of  ~c3 . f -  

f l ux ing  p e l l e t s ,  t h e  Compmg a r r a n ~ e d  f o r  t e s t i n g  of  t h e  qua i i cy  o f  t h i s  

2roduct  us ing  Bcsr River  i r o n  ore,  The Onta r io  Xesearck Organiza t ion  

conducted the  t e s t s  and produced se l f - ?~ux in& g e l l e t s  conta in ing  9% 
l i c e s t o n e  f l u x  and 0.757; b c ~ t o r ~ i t e  bincizro Phys i ca l  t e s t s  on ':he s e l f -  

Tluxing p e l l e t s  produce& gave t h e  fol lowing r e s u l b :  

Moisture - 8, j$  

Dry s t r e c g t h  - '1257 2l.ops: 2 ,0 
Ccqxcss ion :  g075 i b s ,  

F i r e d  s t r e n g t h  - : t o u r  a t  2350° T' 
Coziprcssion: 1265 l b s ,  

0  -2" Dravo Tunble Index - o~ ;O at minus 28 mesh 

a. Limestone, added dxr ing  pelletizing, i s  i n  d i r e c t  coc t ac t  with 

every p a r t i c l e  of  n c m t i t c  i n  the  p e l l e t .  Thus, thc  s i 1 i . c ~ -  

l ircestone reac t ion  t o  prcdcce t h e  slat tckcs much l e s s  t ime, 

r e s u l t i n g  i n  important  c o s t  r educ t ions  t o  t h e  s t ce lnake r s ,  

b. Handling of l i n e s t o c e  is e l imina ted  a t  t h e  s t e e l  plant,  EX-^ 

t h i s  r e s u l t s  i n  sav ings  i n  time, space  and c o s t s  i n  xakin; 

s t e a l .  
i - 

c. A niuch h ighe r  f i r e d  index i s  ob ta inab le  on se l f - f lux in@ >i-llc-ts 

than i s  ob ta inab le  on s t anda rd  p e l l e t s .  Loss duc t o  ab ra s ion  is  

, s i g n i f i c a n t l y  reduced, 
e c ./'+] 8 



I n  sclf-f luxl : ig  form, a ceu r sa r  ~ ~ i n d  may be utilized, r e s u l t i n g  i n  

e. Becz;se of  t h e  very  rnininal a j r a s i o n  index  of  t h e  s c l f - f l u x i n g  p e l l e t s ,  

b e t t e r  p r i c e s  could be obcained iror.  t he  s teelmakers ,  

Tne c o n c i u s i ~ n s  to be drawn from t h e  a ~ g l o m e r a t i o n  t e s t s  conducted on t h e  

Bear X v e r  i r o n  o r e  are:  

a. The o r e  i s  s u i t a b l e  f o r  the product ion of  i r o n  o r e  concen t r a t e  p e l l e t s  I 

with high i r o n  content  (a2prosirr.ately 6826) and with good phys i ca l  

p r o p e r t i e s  f o r  sh ipping  ncd handlingo 

b. Extrene ly  high q u a l i t ~ r  s e l f - f l u x i n g  i r o n  o r e  concent ra te  p e l l e t s  

czri be produced from t h e  3 e a  Hivcr i r c n  o r e ,  u t i l i z i n g  the  abundant 

s u p p l i e s  o f  l imestone a v a i l a b l e  i a  t h e  v i c i n i t y  of t h e  depos i t ,  



Sources of h e a t  and power f o r  t h e  S C E ~  :XVC~ i r o n  o r e  p r o j e c t  a r e  
i 
t seve ra l .  To the  nortnircst  of t h e  ksr Rive r?  appoxina te ly  ?GO miles ,  on t h e  
! 

3ag le  I l a i n ,  a r e  t n r e e  n a t u r a l  gas  ::ells belonging t o  Vesterr, Elinerals,  One 

h a s  a  capac i ty  of $ 0  m i l l i o n  cubic f e e t  I c r  day ( t h e  c a p a c i t y  o f  t h e  ochers  
i 

h a s  not  y e t  been publ ished) .  O i l  I s  &GO p rc scn t  i n  t h e  wlls. Western 

PIincrals is,  by prcscnt  i n d i c a t i o n s ,  i n t c ~ ~ d i n g  t o  cont inue proving up t h e  
i 

j f i e i d ,  A t  a r cqu i r encn t  o f  1,003 cubic feet of  gas  f o r  every ton of  concent ra te  
i 
i p l l e t s  p o d u c e d ,  one IO-million-cubic-foot-per-day, =vld one 5-ni l l ion-cubic-  

). 

foot-per-day wel l  would s u f f i c e  for t h e  p l a n t  a t  a product ion capac i ty  of  

< 5 m i l l i o n  tons  pe r  year,  
i 
I O i l  and  gas  exp lo ra t ion  has Scen, and is cxgected t o  cont inue t o  be, 
4 
I c a r r i c ~  on wi th in  t h e  imnediace a r e a  of  the Baar River. Addi t iona l  sou rces  
i 

4 o f  power m y  thus  become available, 
f 

I 
Because t h e r e  i s  a rcquircment f o r  n r a i l r o a d  i n  t h e  develogxent of  t h e  

I 
.-- B e u  k i v c r  i r o n  o r e  p r ~ j e c t ,  o i l  and  l i q u i f i c d  gas ccm bc obta ined  frsrn t h e  

i 
I 

i Kenai I cnn insu la  i n  Alasim (a major producins o i l -gas  f i e l d )  and econo%ica l ly  
I 
1 t r anspor t ed  by r a i l  backhaul t o  t he  Bzar Hivcr s l t e  f o r  h e a t  and pov;er, 

1 
i The c a 2 i t a l  c o s t  f o r  c o n s t r u c t i c ~  a  p l a t  t o  gene ra t e  power througk g2s 
1 
1 o r  d i e s e l  u n i t s  is  a>prox ina t e ly  one-sixth of  t h e  c o s t  o f  hydro power gans ra t ing  
3 
1 

p l h 3 t s o  The g a s ,  o f  course ,  f c r  this purposc, can l i k e l y  bo obtaincd a l s o  I 
I from tAq; Zagle ?laic wells ,  P re sen t ly ,  ? e t T o l c m  eqp lo ra t ion  i s  S e i r ~  cocdxcted 

4 by c a j ~ r  o i l  f i r x s  on the  Peel Pla t eau ,  e a s t  o f  t h e  3 q l e  P l a i n  and a p r o x -  
i 
i ima te ly  50 mi l e s  n o r t h  o f  t he  Sear  I z v c r ,  ond northward, d r i l l i n g  has 

1 Seen conducted about 100 z i l es  n o r t h  of  ~ h s . B n a r  Rivsr ,  
Z *' 

1 ! : e a  t h e  t o m  of  Kayo, t h e  Northern Cazada Power Coniiss ior ,  has  n daci 

I on t n c  !'iayo Hiver from which i t  ic gc;xra"Lln~ e l e c t r i c  p o ~ ~ e r ,  ?he  plat'^ 

3 presexc ly  hhs an output  of  3,GCO K i l l o n t t s  and i ts  capac i ty  ccm be i ~ c r e a s c d  

1 t o  7s600 Kil lowat t s .  A transmission l i z e  from t h e r e  t o  the  Bear River w u l d  

1 
1 be l e s s  than  100 mi l e s  long a n l  c ~ u l c i  supply m p l e  polVa2 f o r  t h e  operazion o? 
: 

tize rr,ifie plar;t and ainir .~;  ~zch i r . e ry ,  Also, 40 n i i e s  t o  t ho  n o r t h e a s t  o i  Playo, 3 
on tF.e Stewart  River ,  a  s i t e  has  been s e l e c t e d  by t h e  Canada Power Cornrnissiozl 1 ,  1 

' r;i~ac w i l l  be s u i t a b l e  f o r  the cons t ruc t ion  o f  a dam and power s t a t i o d  capable  

o f  ,zcp:;lying 25,000 K i l l o w a t t s  o f  power, 
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Transpor ta t ion  has  long been considered a major problem i n  t h e  es tab-  

l i s h v e n t  of producing mines i n  t h c  Yukon because o f  t h e  d i s t a n c c s  between 

rcost mineral  p rospec t s  and t h e  sea ,  T e c h o l o g i c a l  advances i n  t h e  t r anspor t -  

a t i o n  of l a r u  tonnagcs b$ h igh ly  au toca ted ,  standard-gauge i n d u s t r i d  

r a i l r o a d s  have cnangcd - Ic~x-c. 

Tie f c a s i b i l i ^ ; ;  ; a r a i l r o a d  f o r  t r t x q s p r t l n g  Ccar River i r o n  o r e  was 

f i r s t  i c d i c a t e d  1,: a proposal  t o  the  Cospany by t h e  consu l t i ng  f i rm o f  T.J. 

Kauffe ld ,  of i:cw Y o r ~ ,  recognized worldwide e x p e r t s  i n  l a rge - tomzge ,  bu lk  
I 

t r anspor t a t ion .  Their  proposnl s t ~ t e d  t h a t  a r a i l  rate o f  as L i t t l e  a s  2 t o  

3 m i l l s  pe r  ton-n i le  cay  be ob ta inab le  f o r  t rans2ort in .g 92ar  ?Lver i r o n  ore. 

I n  1966, P a c i f i c  Giant  S t c e l  requcs tcd  LcTournea~-ls'cs-~in;il3use Cornpay, 

o f  P e o ~ i a ,  I l l i n o i s ,  l e ad ing  worldwide ~ ~ u f a c t u r c r s  of  r a i l r o a d i n g  e q u i p m a t ,  

t o  c a l c u l a t e  t h e  c o s t  o f  t r a n s p o r t a t i o n  by r a i l r o z d  o f  Eear S i v e r  i r o n  o r e  from 

3e;r Biver  t o  t h e  P a c i f i c  p o r t s  of  Shg t j ay  and Xaines,  Alaska, Thei r  r c ~ ~ o r t  

t o  t h e  Company showed t h a t  very  low ra i l  r a t e s  m e  ob ta inab le ,  us ing  a  h igh ly  

automated, i n d u s t r i a l  r a i l r o z d  systemo 

The approximate Cmadian average r a i l r o a d  r a t e  f o r  t h e  t r a n s p o r t ~ t i o n  of 

i r o n  o re  over l onge r  d i s t a n c e s  i s  O,7js per ton-mile, The r a i l r o a d s  on d i i c h  

t h i s  r a t e  i s  conmon were b u i l t  s c v e r a l  yca r s  a50 and a r e  n o t  as h igh ly  auto-  

c a t e d  a s  a r e  t h e  r a i l r o a d s  being b u i l t  today f o r  t h e  t r a n s p o r t a t i o n  of  l a r g e  

tonnages i n  bulk form, such as i r c n  ole .  Cons t ruc t ion  * j c o s t s  f o r  t hese  l a t e s t  - 
t y p s  o f  r a i l r o a d s  a r e  o f t e n  nuch lower than were the c o s t s  of x i l r o s d s  

b u i l t  i n  Canada s e v c r a l  yea r s  ago, as a ,pcz-k d e a l  l c s s  l abour  and more heavy 

e q u i p m i  i s  used i n  t h e  cons t ruc t ion  n c t h r l a  of  today. The operational c o s t  

i s  a l s o  cons iderably  l o u c r  as f w  o p e x t i n g  p e r s o m c l  a r e  r equ i r ed  compared t o  

t h e  nuzber1 necc txary  on o l d e r  r ; i l roadso 

'LC Lef~our::c;ii~-l!c:~ti~l~~~ou:,~: trtuc!i.c:; o f  t h e  propo:;eci ruil r o u t c s  b e t r ~ e l n  

3 c u  i l iver  and t h e  por t0  of Lkagvny ix:d Sainca  inc luded  c o x t r u c ~ i o n  and 

o p e r a t i c g  c o s t  of r a i l r o a d  and go-t, 5-GZ i.bich i t  was p o s s i b l e  t o  der ive 

p ro j ec t ed  r a i l  r a t c s .  The r a i l  r;"e sckxevable with t h e m  ncw t r a c s p o r h t i o a  

s y s t o n s  can be conaared t o  t h e  prcsen'i average Canadian rai l  r a t e s  f o r  sh i?c ing  

i r o n  o r e  oveT siailar d i s t a n c c s  (0.75.: ton-mile) on o i d e r  a?d n o t b i , h l y  

autotriatcd l i n e s .  The achievable  ratcs f o r  t he  Bear E v e r  r a i l r o a d ,  i ~ ~ c i u d i f i g  



a n o r t i . ~ a t i o i l  o f  t L e  c o r , s t r u c t i o n  c o s t s  :;nd a l s o  i c c l u d i i : ~  t h e  operati:l;  c o s t s ,  

a r e  a s  foi lows:  

I 

Shippiii;; c o s t s ,  e q u i v a l e n t  Z G  t?ie Chnadian a v e r a g e  ( 0 ~ 7 %  p e r  ton-2iL-l) 

a r e  obtainable o v e r  t h e s e  r o u t e s  a t  a n r ~ u a l  tonnages  as f o i l o m ,  as can be s e e n  

f r o ?  the f o r e g o i n g  p r o j e c t e d  r a i l  r a t e s :  

'l >Year O p e r a t i o n  3G-%;r Operd-;Ioc 

Skagway Rouce 3,030,000 t o n s  2,000, G O 0  .cons 

i i a i n e s  K o u ~ ~  2 ,  W3,OOO t o a s  1 , ~ O G , O C ~  to:; 

- - - nowever, annual t o n n a z e s  much l o x e r  thar. t h e  f o r e g o i n g  can s t i l l  be ecor.o:r,ic 

i f  t h e  r a i l r o a d  i s  Conp?ny-owned and t h e  p r o f i t s  from t h e  mining c p r a c i o n  a r e  

used  t o  s u b s i d i z e  a s o r t i o n  o f  t h e  t r a n s p o r t a t i o n  c o s t s ,  

k t  a n n u a l  tonnages  g r e a t e r  tkan t h o s e  r e q u i r e d  on t h e  Bezr R i v e r  r a i l r o a d  

t o  mzke ;he ton-mile  r a t e  e q j ~ i v a l e n t  t o  t h e  Canadian a v e r a g e ,  t h e  cosc  of 
m t r a n s p c r t a t i o n  i s  reduced s i g s i f i c a n t l y ,  ~ n e  t o t a l  t r a n s p o r t a t i o n  cos, f o r  

tr;l:is?orting i r o n  o r e  from t h e  rriiriesite t o  the  P a c i f i c  O c e m  Is 3Ie70 ;?or t o n  

(5kgwa.y r o u t e )  and $1.30 pe r  t o n  ( a a i n e s  r o u t e )  a t  a n  mnu2.l p r o d u c t i o n  o f  

5,OGG,XXl t o n s  o v e r  a 30-yezr p e r i o d ,  as c o s p i r c d  t o  the  e q c i v s l e n t  Canadian 

a v e r a g e  c o s t  o f  $33.75 p e r  t o n  f o r  the  same '&stance, 

Conc lus ions  

a ,  The p o t e n t i a l  o r e  r e s e r v e s  o f  t h e  Bear R i v e r  i r o n  z r c  p r o p e r z y  and 

t h e  z a r k e t s  a s s u r e d  i n  Cap&? i n d i c a t e  t h a t  a mining c p c r a c i o n ,  

s h i p p i n g  approxitr iately 5,300,000 to:is o f  lmp highgraaz  i r o r .  o r e  and/or 

i r o n  o r e  c o n c e n t r a t e  p l l c t s  m ~ ~ u ~ l l y ,  i s  f e a s i b l e .  Tnereforc, i t  

i s  c o n s i d e r a b l y  more p r o f i t a b l e  f o r  the  Company t o  own t h e  T r a a s p o r t -  

a t l o n  sys tem,  a t  such  volume9 and o $ e r a t e l  it 2s. a n  i n t e g r a l  p z t  o f  

t h e  mining o p e r a t i o n .  



b. The r a i l r o a d ,  i n  i t s e l f ,  snou ld  e a s i l y  prove t o  be even more y r o f i t -  
i 

h b l e ,  i n  t h a t  i t  \ v ~ i i i c i  form a t r u n k l i n e  i n t o  t h e  h e a r t  o f  t k e  Yukon, 

where no r a i l r o a d  p r c s c n t l y  e x i s t s ,  and would p a s s  Zhroubh soxe  o f '  

, lng mines and sor t : ? -Amer ica ' s  most h i g h l y  n i n e r a l i z e d  a r c a s .  Ex i sJ - '  

rnines t h a t  have announced p roduc t ion  d a t e s  a r e  shown as fol lows:  

Apcroximate d i s t a n c e  t o :  
" L o c a t i o n  Annus1 Tonnage 

Skapmy Route Haines  Route 

Z x i s t i n ~ ;  $ l ines  - 
E n i t e d  Keno X i 1 1  25,000 t o n s  n i l  n i l  

C a s s i a r  ~ s b c s t o s  ~O,COO t o n s  n i l  * 80 m i l e s  " 
I P.incs Cornin$; i n t o  Prociuc,ion 

K e w  I n g e r i z l  (196?) 3C,OGC, t o n s  n i l  80 m i l e s  

C l i n t o n  Creek (1968) 6 ~ , 3 0 0  t o n s  180 m i l e s  180 n i l e s  

Anvi l  Corp. (1969) j70,000 tons 110 miles 710 m i l e s  

* C a s s i a r  Asbes tos  p roduc t ion  i s  p r e s e n t l y  moved from 
C a s s i a r ,  B.S., t o  Whitehorse ,  wh~re i t  is  s h i p p e d  by 
t h e  h 'h i te  P a s s  r a i l r o a d .  3 i s t a n c c s  shown a r e  frorn 
Whitehorse. 

Kany o t h e r  p r o p e r t i e s  o f  i n d i c n t c d  p o t e n t i a l  2nd prover, r e s e r v c s  

a r e  a w a i t i n g  Kore e c o n o ~ i c a l  t r a n s 2 o r t n t i o n  t h a n  preseLzly  e x i s c s  

i n  t h e  Yukon and w i l l  p rov ide  c o n s i d e r a b l y  more f r e i g h t  f o r  .cte 

proposed i3ear i i ive r  r a l i r o a d o  In a d d i t i o n ,  backhaul f r e i ~ i i t  t o  t h e  

Eecr L i v e r  p r o p e r t y  would p rov ide  a o r e  r e v e n u e s  f o r  t h e  r a i l r o u d  

and a t  a hither r a t e  trim t h a t  o b t a i n a b l e  from t h e  o u t m r d  s h i ~ : r , c n t s  

o f  i r o c  o r e  and/or pel;ets .  



'h.ccess to the Yukon io present ly  p k c d  throu&~ either the port of 

uze m d  are located on tho Pacific CccctJ 



Both t h e  p o r t  o f  iininco and t h e  &port of Slcagmy a r e  s a i t a b l e  po r t s  t o  

handle bulk f z e i g h t  t o  be loaded b t h e  largest dcep-sca sh ips ,  f o r  tho 

fo l lowing  r e a o n s :  

a. S t o c k n i l i n 3  s i t c s  and dock C a c i l i t i e a  can be constructed at e i t h e r  

port0 

b. A r a i l r o a d  can be cons t ruc ted  f ~ o n  E ~ a r  River t o  eithcr port, 

c. b t h  po r to  have dccp v a t c a  m d  a-c c h c l t c r c d  f r o n  t h e  open mao 
I 

The p o r t  o f  Hainco zppcars  t o  b: a. b e t t c r  o o l c c t i o ~  because the c o s t  

o f  c o a s t r u c t i n g  and o ~ c r a t i n g  c m i l r o a d  kctvcea t he  Ear -3iver a ~ d  Edam is 

louc2  than i t  is b e t w e n  Boai- Rivcr and Sliag~ay a d  c o r e  f l a t  cxas  f o r  t ho  

c o s s t r u c t i o n  o f  stockpiling sitco and dock f a c i l i t i e s  a r e  a v a i l c b l e  i n  Haincs 

than  a re  a v a i l a b l e  i n  Skagwayo 

Fron the LoTou-nenu-kicstinghouce C a n ~ x g  t r m s p o r t a t i o i i  s t u d i e s ,  t h e  

c o s t  of p o r t  cons t ruc t ion  would be ap,n,-oximtcly $5 rd lP iono  



Jananese s t e e l  product ion has  i n c ~ c a s e d  from 3 m i l l i o n  tons  pe r  year  i n .  , 

1949, t o  a. est imated 58 mi l l i on  t o r s  t o  be prcduccd i n  1967 (product ion  i n  

Japan a t  the  he ight  of  World ',jar I1 was only 7b m i l l i o n  tons  per  year ) ,  

J a > m  i s  now.'rar~ked a s  t h i r d  i n  world p:.odu:tion of s t e e l ,  a f t e r  t h e  United 

S t t ~ t e s  a:(? Xussla. P r e d i c t i o n s  by tne j a p a e s e  I r o n  and S t e e l  F e d e ~ a t i o n  

fo re see  Japanese product ion of s z e e l  exceeding 80 m i l l i o n  t o n s  2 e r  year  by 

19750 

I The United L t a t e s  a:.d Japan toze the r  groduce 53% o f  t h e  bas i c  oxyeex 

s t e e l  croducc2 i n  th; world ( 3 C  x i l l i o r .  t ons  per  year ,  each). I r o n  o r e  feed  

f o r  the  b l a s t  furfiaces a t  prese:.t, on the  averade througilout the  vorlci, ha s  

an i r o n  c o ~ t c n t  of  approxicr ; t r ly  6~;; and t h e  i a n e d i a t e  aim is  to i n c r e a s e  

the  i r o n  contenr; t o  approxi r r ,a tee  64;'; - 66.x i n  o r d e r  t o  i n c r e a s e  b l a s t  P ~ r n a c e  

capac i ty  t o  rmke pie; i ron ,  I r o n  o r e  concei i t ra te  p e 1 l e h s ,  feed f o r  tne  sane 

furnaces ,  a t  y e s e n t  conta in  62;; - 64,S i r o n  and t h e  t r end  is t o  i f ic rease  t h e  

1 
1 i r o n  ccn ten t  t o  apy rox ica t e iy  by developing more efficient b e n e f i c i a t i o n  
i processes ,  Overa l l ,  t h e  trend:: a r e  t o  l . i~grade t h e  feed  products  a s  h igh  as 

1 pos s ib l e  i:? ordc r  t o  i n c r e a s e  t ! ie r a t e  of  product ion of  p i g  i r o n ,  Thcus, t he  

E presenc b l a s t  fu rzaccs  w i l l  be p a r t i a l l y  a b l e  t o  o f f s e t  t he  i n c r e a s i n g  denand 
I f o r  p ig  i r o n ,  but  evec a t  t h a t ,  s e v e r a l  new b l a s t  furnaces  a r e  be inc  b u i l t  i n  
i Japan ( fou r  in 1967, and two i n  1968), T'ne f i n a l  s t e p  i n  marketizg t h e  o r e  

i 
1 will be the  product ion of p r e r e d ~ c e a  (me ta l l i zed )  p e l l e t s  of 757; i r o n  con ten t ,  

i t o  be increased  l a t e r  t o  as s u c h  as 33.3 i r o ~  coc ten t ,  Considerable r e sea rch  

1 work i s  being done i n t e r n t t i o n a l l y  by the  steel i n d u s t r y  on de t e rn i c ing  the  

1 econornlcs of p r c d u c i n ~  such a g r o ~ u c t .  A t  t h e  ? r e sen t  time, new p l a ~ t s  being 

i : e r e c t e d ,  and i n  t he  p l m s  f o r  ~ o ~ s t r u c t i o ~ i n  t h e  s h o r t  t e r z ,  a r e  f o r  the 
i 

product ion of  concen t r a t e s ,  i . e .  ox ide ,  p e l l e t  p lan ts .  

A s  t he  2e3r  Liver  i r o n  o r e  1s e y a i  i n  q ~ a l i t y  t o  t h e  f i n e s t  o r c s  
1 
i a v a i l a b l e  i n  t h e  world, and these  o r e s  a r e  i n  i n c r e a s i n g  dcxanc i n  Japan, 

na rke t  a ~ r e e n e n t s  with t h e  J a p n e s e  s tee lmzkers  w i l l  ensure a  co~ i t i cucd  

dainar,d a t  ever  i n c r e a s i n g  volume. Also, s p e c i f i c a t i o n s  or, i r o n  c r e s  as t o  

, 
t h e  l a r g e r  nuu'oer of  bas i c  oxygen furnaces  being b u i l t  t o  t ake  t h e  2 b c e  of  i b 

t h e  o?en h e a r t h  steelr,ctking furn:.ces, a i d  t h e  neb! furnaces  r e q u i r e  pig i r o n  
, 



feed p f  higher  p u r i t y  i n  o rde r  t o  prodace n hea t  of  s t e e l  i n  20 t o  30 minutes 

i n s t e a d  of t he  former 8 t o  10 hours. ' f ie Bear River  i r o n  o r e  has  been found. 

by the  Capanese s tee lmakers  t o  be s u i t a b l e  fced  f o r  t h e  new furnaces.  

Although huge i r o n  o r e  r e s e r v e s  e x i s t  i n  many c o u n t r i e s ,  feu o f  t h e s e  

c o u n t r i e s  can o f f e r  very  l a r g e  c a r k e t s  f o r  r e t u r n  t r a d e ,  Canada, however, 

i s  Japan ' s  t h i r d  l a r g e s t  t r a d i n d  p r t n c r  a ~ d  can o f f e r  l a r g e  r e t u r n  purchases,  

I n  a d d i t i o n ,  t h c  J a p n e s e  have announced t h e i r  i n t e n t i o n  t o  i nc rease  t r a d e  

with viestern Canada m d  a r e  a c t i v e i y  seeking  cources of  s u p ~ l y  f o r  raw ~ a t e r i a l s .  

S r i t i s h  Columbia p r e s e n t l y  expor t s  app rox ina t c ly  2 m i l l i o n  eons o f  i r o ?  o re  

ko Japan, The d e p o s i t s  from which t h i s  i s  nined a r e  r e l a t i v e l y  small a ~ d  

cannot o f f e r  t he  long-range, large-tonnage advantage des i r ed  by t h e  J a ~ ~ a n c s e  

s teelmakers .  The sear River  dcpovit  is one o f  t h e  few p o t c n t i A l y  economic 

major i r o n  o re  deposLts t h a t  can o f f e r  t h i s  advantage and i t  t h c r c i o r c  c h i n s  

an  advantage from t n i s  over  t he  sma l l e r  deposits, Ahco, up t o  8200 m i l l i o n  

worth of equipment i n  t h e  form o f  p l a n t ,  r a i l r o ~ d  and p o r t  f a c i l i t i e s  a r a  

r equ i r ed  t o  pu t  t h e  proper ty  i n t o  l a rge - sca l e  production, This  r e p e s e r ~ t s  

,'- major s a l e s  t o  t h e  Japanese i n d u s t r y  and g i v e s  t h e  3ear  River  2 roJec t  another  

advantage i n  n e g o t i a t i n g  c o n t r a c t s  f o r  t h e  supply o f  i r o n  o r e  and/or p a l l e t s  

t o  t h e  Japanese s teelmakers .  

Ea r ly  establ ishrnect  of t he  n a r k e t s  f o r  Eear River  i r o n  o r e  was arranged 

i n  an agreezent  s igned  on October 2 ,  1966, between P a c i f i c  Giant S t e e l  and 

C. I t o h  & Co., i t d , ,  one of  t h e  t h r e e  l a r g e s t  t r a d i n g  c o q a n i e s  i n  Jasan, The 

ag reesen t  c a l l s  f o r  C. I t o h  t o  e s t a b l i s h  rnarkets f o r  s e a r  ' i iver  l r o n  art and 

i r o n  o r e  products  with t h e  Japanese s t e c l n z k e r s ,  and t o  provide t e c h n i c d  

h s s i s t a n c e  i n  t he  development of  t h e  Sea: Hiver depos i t .  I n  r e t u r n ,  C, I t o h  

i s  given tne  r i g h t  t o  be t h e  s o l e  and exclugive channel f o r  t he  s a i e  o f  B c x  

k i v e r  i r o n  o r e  i n  Japan, S ince  s i g c i n g  t h e  agreeaent ,  C o  I t o h  has  s taked  t h a t  

i t  can p lace  5 n i l l i o c  tons  of  i r o n  o r e  and/or i r o n  o r e  p e l l e t s  m r i u a l l y  i n  

J;>an. A s  a r e s u i t  o f  t h i s  agreencnt ,  P a c i f i c  Giant  S t e e l  has  acqui red  a  

p r e f e r e a t i a l  p o s i t l o n  wi th in  t h e  J a p m e s c  c a r k e t ,  and i t  now r e n a i n s  f o r  P a c i f i c  

Gisn t  L t e e l  t o  e s t a b l i s h  t h e  exac t  o r e  r e s c r v e s  and grade s o  t h a t  C. Itohss 

customers nay know what annual  sh ipxec t s  they  could expect  frorn t h e  progzrty,  

Yawever, z a r k e t s  f o r  Bear River  i r o n  o r e  a r e  n o t  r e s t r i c t e d  t o  Ja?an, a lone,  - 
Tne pre l iminary  r a i l r o a d  survey  submit ted t o  t h e  Company by T , J ,  i ~ a u f $ e i d  



i n  ,pLip?inr l a r ~ e  to2r.a5:..=.s, co r , ro f i t cS ly  m r k c t  t he  E e z  E i v c r  i r o n  . 
o r e  ic  the C h i c + j o - P i t t s b u r ~  a s r k e t s ,  3cczuse i > r i c e s  pa id  f o r  I r o r .  o r e  arid 

p e l l e t s  a r e  ap_;ro::izhtely one- tc i rd  h igher  i n  t h i s  market than  thc: pr i cea  

  aid ic t h ~  Japanese z;rkets,  n o s t ,  o r  a l l ,  o f  t he  a d d i t i o n a l  t r m s p o r t a t i o n  

c o s t s  incxrr'eci ir. rezc:,ir,- t;;ls r .arket would be rc-covered, Tnis m r k e t ,  t h e  

l a c e s t  i n  t k e  world, aLsorbs &Lou: 7OcA o: Canadian i r o n  o r e  production 

(23,8 mi l l ion  tons  were shi2ped f ro2  Canzda t o  t h i s  ~ a r k e t  i f i  f965) hl ready ,  

a c d  i t  i s  seek in^ new sources  of q u a l i t y  i r o n  o r e s  and i r o n  o r e  concent ra te  

p e l l e t s ,  
I 

Conclusions -- 
Xarkets  f o r  a t  l e a s t  5 mi l l i on  tcns a m u a l l y  of  i r o n  o r e  and/or 

: e l l e t s  a r e  assured  ic Japan f o r  long-term supply o f  Eear Xiver 

i r o n  ore ,  ss t h e  q u n l i t y  des i r ed  by the  Japu.ese s teelmakers  i s  

present in the Bear k ive r  o r e  whereas i t  i s  nor; p resent  i n  maay o f  

t he  o res  a v a i l a b l e  from elsewhere i n  t h e  world, 

Secause of  t he  r a p i d  inc rease  i~ the  s teelmaking capac i ty  of Sapm, 

l c r g e r  markets w i l l  be c r ea t ed  Tor q u a l i t y  ores .  Thc agreexlent 

between C. I t o h  ar.d P a c i f i c  G i m ;  Steel w i l l  g ive  t h e  edge in s u p ~ l y -  

i n 2  t h e s e  marksts  t o  P a c i f i c  Giant S t e e l o  

The i3ear X v e r  proper ty  is within reach  o f  two of  t h e  t h r e e  l a r g e s t  

u s e r s  of  i r o n  ore ,  t he  United S t a t e s  a ~ d  Japano This  advantage i s  

no t  enjoyed by many major i r o n  o r e  mines, ' 



The Company r a i n t a i n a  r o p r c s m t c t i o 3  throughout D ~ r o p o  ad h'orth A m r i c n  

f o r  t h e  purpose of  n c q u i r i n ~  "3j3r i n t c l -na t iona l  f f inv lc ia l  ~ ~ 5 u p 3  am p r t n e r a  

wi th  whoa th Cogpnny can dcvelop tho i:= River Iron Ore - P d l r o a d  Project. 

The Coapscy's r e p r c a c n t o t i r c e  Osvc rvdc t h e  p r o j c c t  i:cbl lmom a i t ? h  the 

i r o n  and s t e e l  i n d u s t r y 9  f i r 2 8  ca;lufncturilqr r - i l r m d  cqtdpcct a d  m:oz 

f i n a n c i a l  c o n s o r t i u s  Troz Elurop2 m d  t!~o Unitcd S t z t c ~ .  I n  thcso  c i r c l e o ,  

t h e  Company's r c p r c ~ e n t n t i v e s  have c c t  [ n t h  c x c e l l e l t  r eepome  i n  d i ~ c c r s i n g  

k c n i o r  f i m n c i n g  f o r  t h e  p r o j e c t  bccnuco of  t h e  f i v o u m b l e  c c o u o ~ ~ i c s  urd 

good p r o f i t  p o t e n t i a l  o f  both t h e  ~ i n i n g  o,r;.-n'iiozI a d  t h e  r u i l r o c d  opr -n t ion .  - 

Tic  r cqu i r encn t  f o r  t h c  cons tsuc t ion  of  n r a i l r o a d  i n  cozjllnction uith 

t h e  Be&- Kiver p r o j e c t  has had a s i & f i c m t  ofi'cct in e t i z x l o t i n g  i o t c r o s t  

w i th in  groni)s n o t  normally involved i n   in^ p-o joc t s .  Fro2 t h ~  p 5 n t  o f  

vic~w of t h e  r z i l r o n d ,  the  acn r  M v c r  &a3 p o j c o ' r  r . 7  i~ t h e  catdy;'; t b z t  n&cs 

i t  poas ib le  t o  c o n s t r u c t  a p r o f i t z h l e  r j l l r c s d .  i~xi6 is, of  c o u r x ,  k icausc  

t h e  Be= River  mining ope ra t ion  uould ?zonidc s u f ~ i c i e n t  f rc i&L f o r  

opora t ion  and m o r t i z c t i o n  of  t h e  r a i l r o a d  cvcn r i t h ~ i l t  cons ide r in s  t h o  

a d d i t i o n a l  outgoing and incozdng f r e i g h t  that could  b~ a v J i l z b l c  f o r  a;i i ~ d u s -  

t r i a l  r a i i r o a d  t h t  would be t h e  filin t r = s p o r t a t i o a  a r t e r y  t&ou;h t h e  S*;;?ron9 

f r o n  south  t o  n o r t h c  

It i s  noa a s su red  t h a t  cons t ruc t ion  f i r s c i n g  uill be a v a i l e b l e  uson t L e  

congle te  o u t l i n i n g  of  t h e  r cqu i r cd  toma;e and grndc of  $he depos i t ,  i n  viow 

of t h e  Pact t h a t  t h e  cconoaics  of t h o  p r o j e c t  hsvc bcen s h o ~ ~ ~ ,  t o  t h e  s u t i c i k c t -  

i o n  of n a j o r  f i n a n c i a l  coacerns,  t o  be i ' avo .~ab lc r  An C. I C O ~  CO., Ltd. ~ t a i o d  

i n  i ts  mounccncnt t o  the  i n t c r n n t i o n d  i r i x  a d  stool comqni*ry ,  i t  i o  

.orepared t o  a i d  i n  t h e  f o r m t i o n  of  a c o s o r t i u s ,  for  t h e  f i n m c i n ~  o f  t h e  - - 
cons t ruc t ion  r equ i r ed  t o  put  t h e  n lne  i n t o  oporation. 



i 
P R O F I T  P R O J E C T I O P ! S  

For the  purpose of dotermining the  2 r o f i t a b i l i . t ~  of the Bear River I ron  

O r e  - Hailroad P r o j e c t ,  and f o r  the puryom of es tab l i sh ing  t h e  n i n l m a  o re  

reserve  thabuould  be requirod for  a p r s f i z a b l e  n k h g  opezation on the  Bcar 

River, the  Company has p r e p x e d  p r o f i t  g r o j c c t i o 3 ~  f o r  t h e  p ro jcc to  These 

p ro jec t ions  m e  at tached,  nn , h ~ x c s  A m d  B, m d  ~ho1.1 thc p r o f i t s  obta inable  

f ron the p ro jec t  both f o r  a r n i l r o z d  r c n t c  fsoa E3= aver t o  the  P a c i f i c  

por t  of Shgway ( h e x  A )  and of Hz&ncs ( h c x  B ) ,  ALas!a, 
.I 

The nining,  n i l l i n g  a d  p e l l e t i z i n g  COG"; used for  the  projections vcre 

obtained by ta lung a high cvcrage 02 the  c o c t ~  c n c o x t c r c d  i n  ~ c v c r s l  m j o r  

i r o n  ore  producing mincs operat ing usldci- s i n i l a r  condi t ioas  t o  the  condit ions 

t o  be encouatcrcd i n  the Bear River  i r o ~  ore n h i n t ;  o ~ : x t i o n ,  Tkcse a p r a t i n g  

c o s t s  are appl icable  t o  nzthods prosontly uocd t h r o u ~ h o u t  the indcs t ryo  Of 

course,  nixing,  a i l l i n g  m d  p c l l e t i z w  costo  nc v;cll as t r a n s p o r t a t i o s  cos t6  

have been dccrcnsing i n  proportion t o  the i s c r c a c i c g  sate of t c c h o l o g f c a l  

advanccaent i n  open p i t  Lliningo iron oro t x i o f i c i a t i o a  z ~ d  bulk t rmqo,- 'ca t ion.  

Trampor ta t ion  cos ta  a r e  basad on gsdhri inasy t rmsgo rLaCio~  s t u d i e s  

comgletcd f o r  thc Conyag by LcTo=noau-l lcct i~ho'ac Conpang, of Pcwia l  

I l l i n o i s ,  lcading uorlcii~lde mmufcc turcrz of ra i l road  equipment . E ~ e  t zms -  

por ta t ion  syaten planned i r  a 1.L@I.y autczntcd,  Bndustzial  r a i l r o c d  c a p b i e  

of hauling l a r g c  tonnagco over long dic:accs. Iucludcd in thc  study werc 

the  por t  construction cnd operat ing cos ts ,  

For the purpose of plehnnin~, C. I t o h  & Co,, Led,, tho Ja2moco t rcding 

cornpay t h a t  is t o  carket t h e  B s a r  River ire? \. o re  i n  Japza, c t a t e d  t h a t  the  

p r i c e s  payable f o r  highgmde lump i r o n  o w  r!o.iLd be sicillar t o  thosc paid f o r  

tho ~ . u s t s ~ l i n n  d ~ c  (between U.S. $3.'16 ar?d U,S, 8 9 0 6 ~  g3r tcn ,  feo ,bo Slwgmy 

o r  Hainca, a !  with an i r o n  contcnt of 6%), and U.S. 13.53 p7r wit, foo.bo 

Slcaguay o r  Hainea, Alaslfa, fo r  i r c n  ore  coxs; i t rate  p e l l e t s  ( i r c x  ore concentrate 

p c l l e t o  u i t h  a 68% i r o z  content  uould bo n s r t h  U.S. $12.58 p e l  ton). 

Rezc~tly, i n  Aust ra l ia ,  con'irncts Imvo h e 2  s i p e d  with I!sr;l;ci-n Aus$rLic? f o r  

Li&rade lusp i r o n  ore a t  a p r ice  of U,S. $Jgc8o psr  t o 2  f o r  shig3cat  t o  

J For the  purpose of the  p r o f i t  p-o  j e c t i o s s ,  hovsvcr, t h e  1 0 ~ ~ 1 " ~  p r i c o ~  

quotcd have been used s o  as t o  be cola~orvativo on the  p r o f i t  projec t ioaa ,  





A t  l a r g e r  annual  producti0o.l (3  t o  5 m i l l i o n  t o n s )  of  i m p  hi&ga.de 

i r o n  o r e  and/or p c l l e t n ,  t h e  ~ r o f i t s  ob ta inab le  f r o 3  t h e  o p e r n t i o a  ' 

a r e  very  high. 

Addi t iona l  p-of its, beconing ~ i g i l i f i c a n t l y  l age r  cs nevi a b h s  
p r o p e r t i c s  wi th in  reach  of  the r a i l r o a d  go into pwclyction, w i l l  be 

- 

earned by the r a i l r o a d  a d  All  r o s u l t  in a roducticn o f  t h e  c o s t  

of  t r a n s p o r t i n g  B e a r  River i r o n  o r e  cqd/or p3ilcta.  

It is opparant that a Coay~any-ovned t r m s p o r t a t i o n  system is an 

i n c r a a s i n g  advantage t o  the  B c s r  River  i r o n  o r e  p r o j e c t  ne annual  

product ion increases .  



i ~ ~ ~ C L U S I O N S  A N D  R E C O M M E N D A T I O B S  

Conclusions - 

The economic phases of the  aoar Mver  I ron  Ore - Railroad Pro jcc t  have 

been completed and t h e  following conclurjione can be u d o :  

no Accos6 t o  the  propcrty cun be r c a d i l y  providcd by u p p e i i n g  the 

llind E v e r  Road and by t ho  coas t ruct ion of  n 3 > ~ ? i h  rosd  f r o 3  

t h e  Wind River,Road d o n g  t h e  Bcar Pdvor t o  t h e  pro-r;ortyo 

b. B e a r  River i r o n  o re  can be rcod i ly  boncficiatcd by c;;?loj&ng nethods 8 

t h a t  a r e  standard and are presently i n  use, 

c. The B-ar  Rivor i r o n  ore conccntrare is s u i t a b l e  f o r  the  production 

of i r o n  oro concontrato p e l l e t s ,  s e l f - f l u x i q '  i r o n  a r c  c c ~ c c ~ t x i t o  

p e l l e t s  and reduced ( c c t n i l i z c d )  pellets. P=tic;llsr valile csri be 

at tached t o  the  se l f - f luxing pello'cn as this fo rn  of b l a s t  f r c a c e  

feed bos advantages over non-;elf-fluxing p e l i e t s  i n  the srnol"; 

proccns and l ines tone  is r e a d i l y  a v n i l a b l s  near the  ;;in2 s i t e o  

d. The loca t ion  of t h e  Bcar Xiver p ro jec t  provides an i d c d  n i t e  f o r  

the construction of an open p i t  iron ore  nice, 

e. Tho rcquiremont f o r  a r ~ k i r o c d  i n  connection  nth "lo p o j c c t  is, 

i n  f a c t ,  an addcd advantuge blcauoc of the  c d d i t i o d  ~ c r ? m c s  tht 

the  r a i l r o a d  could provide. The c o s t  econeoical t r a i o p r L a t i o r -  of 

t h e  B o a r  River o re  would be grovidcd by n Corpmy-orrcd indus:rial 

r a i l r o a d  which i s  highly &uto;~tcd olld is designed s p e c i f i c a l l y  

f o r  t r a m p o r t i n g  l a r g e  tozma~cs~ c 

f. Severa l  choices ex i s t  f o r  the provision of  heat  end p ; o r  t o  th? 

p-oposcd mincsite. A 1 1  rue1 c m  be bccl~haulcd by m i l r o c d  t o  Phc 

n i n e s i t e  no is  u s u d  in o t h c  ajar i r o n  o m  nines. C-s oil 

cxplora t ion t o  t h e  nor th  and xorthilcst of t h e  Ear Mver i~ likely t o  

provi lo  an cven a i d c r  choice of very  inexpensive hozt a d  po::m. 

g. Subs tan t i a l  narkete e x i s t  fo r  t h e  onlc  of E o u ~  River i r o n  or2 und 

a o re  products i n  Jny::n urulur t h o  o!;ru<:z.i;ili v i i h  C. I t o h  F i  Co., Lzd. 

The p ro jec t  a l s o  hon an add i t iona l  uorket p t e n t i u l  t o  ezp1,loi i n  



t h e  Chicago-Pittsburg areao 

The p o t e n t i a l  o r e  reGcrves of tZc  3 2 a  River  d e p o s i t  i n d i c a t e  t h a t  

r e s e r v e s  m y  be e s t a b l i ~ h c d  t k n ~  & r c  s u f f i c i e n t  f o r  arxxal 

product ion capac i ty  of  5 r ? i l l i o a  t o x  o f  i r o n  o r e  and/or ?el lc ' i8  f o r  

n 3 0 - y s u  per iod  of  operat ion.  Reservos i n  excess  of 300 n i l l i o a  

tons  nay be prcccnt  a t  o gr;de m i t a b l e  f o r  t h e  ecoaonic productios 

o f  i r o n  o r c  concen t r e t e  p e l l c t ~ ~  

High p r o f i t s  a r e  p ro j ec t ed  f o r  t ho  &ins p r o j e c t  i f  m u d  product ion 

o f  bctween 3 and 5 m i l l i o n  tons  i s  reachcdo m e r e  is a s i p i f i c a n c  

i n c r e a s e  i n  p r o P i t s  i f  the Con,wy i t r e l f  conct ruc ta  and opcza'ics 

t h e  t r a n s p o r t a t i o n  sys t cn ,  Alto, an i n p r t a n t  s o u c c  o f  sdditioml 

rovenue, n o t  inc luded  i n  t h e  C o n w y c s  P z o f i t  P ro joc t ions ,  woiiLd 

l i k e l y  be gonerated f rou  t h e  transportation of products  of  o t h e r  

a i n e s  and bsckhaul f r e i g h t o  

82 m i l l i o n  should be adequate  f o r  s u f f i c i e n t  d r i l l i n g  t o  prove 

reaerveo  l n r e e  enough t o  m e t  the  a v a i l a b l e  Jnpmesc narkcts nad t o  

complete des ign   plan^ f o r  the  mino, m i l l ,  p o i l c t i z i t l g  p l m t  m d  

t r m s p o r t a t i o n  system. 

Sen io r  f i nanc ing  f o r  t h e  p r o j e c t  should be r c a d i l y  n v c i l a b l e  when 

i t  i s  roqu i r cd  f o r  t h e  construction of t h e  minc, @ill, p c l l e t i s i n g  

p l a n t  and t r m s p o r t a t i o n  s y ~ t o n  because o f  t h e  high p r 0 f i t c b i 1 ~ t . g  

o f  the p r o j e c t  and bccausc i a r p  i n t e r n a t i o m l  c a p i t a l  is prirn=ily 

i n t c r c s t e d  i n  l a r g e  p r o j c c t s  w i th  a good p r o f i t  p o t e n t i a l o  

R e c o n ~ e n ~ n t i o n s  

e? 
A s  a l l  o f  the  econoiaic phaacs o f  the  dcvclopmnt  o f  the p~oject arc 

s a t i s f a c t o r i l y  con2letod,  P a c i f i c  GPmt S t e e l  should  coscon t rn t e  a l l  of i c ~  

e f f o r t s  on t h e  phys i ca l  dovolopmat  o f  t h e  pl-opcrty i t s c l f o  \!hen tho  i n i t i a l  

d r i l l i n g  progran h a s  been conpletcd and mrc d e t n i l c d  s t r u c t u r a i  =d g e o i o c i c d  

i n f o r s a t i o n  i c  obta ined ,  p l ans  .should bc t o  coa t incc  ckilling on t h e  p r o p e ~ y  

u n t i l  s u f f i c i e n t  ore  reservco a r e  o u t l i a c d  t o  ensure  that  t h e  markcts p r c c e o t l y  

a v a i l a b l e  i n  J a w  f o r  Bear River  i r o n  o r e  cnd/or p o l l e t s  w i l l  be f i l l e d ,  

6 



D E V E L O P E E N T  P L A N S  

The t o t a l  c o s t  c s t i m t e d  f o r  t h e  devc lopmnt  o f  t h e  B e a r  River  I r o n  

Ore - Rai l road  P r o j e c t  i s  approx ina t c lg  $2 n i l l i o n .  Included izi t h i s  a r e  t h e  

c o s t s  f o r  & i l l i n s  t h e  depos i t  t o  prove s u r f i c i e n t  t o m s g c s  o f  o r e  t o  supply  

a mining ope ra t ion  which ~ o u l d  producc 5 n i l l i o n  to2s  g c r  year  o f  h i g h p a d e  

i r o n  o r e  and/or p e l l e t s  f o r  a 30-year per iod  o f  opazat ion,  Also inc ludcd  

a r e  t h e  c o s t s  f o r  design s t u d i e s  f o r  t he  cons t ruc t ion  o f  t h e  ~ n c ,  n i l l ,  

p e l l e t i z i n g  p l a n t ,  r a i l r o a d  and p o r t  f a c i l l t i c r ,  as wel l  a3 t h e  coc t  f o r  the  

a d a i n i s t r a t i o n  of  t h e  p r o j e c t  and t h e  consu l t i ng  cnginecr ing  rccplrod.  

A 820,000,OO d r i l l i n g  progran f o r m  t h e  f i r s t  s t e p  In the  devciopnent 

plans.  This program i s  p r e s e n t l y  unZcrvay and i s  dcsigncd t o  b s g h  p r o v i r ? ~  

t h e  o r e  r e s e r v e s  by t e s t i n g  fo? o r e  t o  a depth  o f  a t  l e a s t  1,003 icct and t o  

provide s t r u c t u r a l  and geological d a t a  on t h e  depos i t  from which t o  p im 

f u r t h e r  cizilling. 

Also inc iudod i n  t h i s  program is t h e  exp lo ra t ion  of  the g e o n - g ~ e t i c  

a n o m l y  that M a s  d e t e c t e d  on the  proper ty  by m a i r b o r n e  geomagnetic survey  

c a r r i e d  ou t  i n  1965. 

A s  t h e  economics o f  t h e  p r o j e c t  have been favourably e s t a b l i s h e d ,  

concontratod e f f o r t  can now be d i r o c t c d  toua rd  proving the  o x  r e se rve& o f  

t h e  property.  When t h i s  is done, al l  o f f o r t s  may be d i r e c t e d  toward t h e  

cons t ruc t ion  phase. 
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F i l e :  65-103 

Dear S i r s :  

P u r s u a n t  t o  y o u r  i n s t r u c t i o n s ,  have c a ~ e f u l l y  conducted  an  

a i r b o r n e  g e o p h y s i c a l  s u r v e y  over  an a r e a  6300 f e e t  by 9000 

f e e t  of your  i r o n  d e p o s i t  a l o n s  t h e  Bear  R i v e r  i n  Nor thern  

Yukon and submit  h e r e w i t h  a map t o e g e t h e r  w i t h  o u r  r e p o r t  on 

t h e  r e s u l t s  of t h a t  i n v e s t i g a t i o n ,  

R e s p e c t f u l l y  s u b m i t t e d ,  
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-lI?C30X?E GEOPHPSIC-4L S U W E Y  

BE4R RIVER IROK DEPOSIT  

TGKON TERYITOXIES 

The G.5, 1-16  ? ine ra1  c l a i - 5  a r e  h e l d  by P a c i f i c  

G i a n t  S t e e l  0 r . e ~  L t d .  of Whi tehorse ,  Yukon. The p e r i o d  

September 6th t r ,  5cptc.3ber  1 1 t h :  1945, was s p e n t  i n  t h e  

Yukon p r e p a r i n q  and c?-duct ing  an a i r b o r n e  g e o p h y s i c a l  

s u r v e y  emplos-in2 a 1?2;,ly d c i i g n e d  ins t rument  b a s e d  on a 

modi f i ed  f l u x g a t e  magnetometer capab le  of  c o n t i n u o u s  

r e c o r d i n g  of d a t a  d u r i n g  f l i g h t .  I n  t h e  f i e l d ,  a n  E a s t -  

Wcst base  l i n e  \\as su: :-eyctl < ~ n d  v . e l l  marked bs- f l a g g ~  117 

;it 300 f o o t  ~n~~rs-als . Thc 7 r j  d Ii n e 5  were f l o ~ ~ n  on , I  

ri1,lgnctic lo r th -50~1th  h?adiny 500 inr2-k above ground nr~cl at 

- ~- - 
I . \ ! < V I I Y  ii. COHEN. P.E ' .S  



The -?>art 2nd xap aiqe c o r p i l z d  f r o m  t h e  i q e s u l t s  

of  t h i s  f iz lc i . ,  o rk ,  

TI13 3zrpose  of t h e  g e o p h y ~ i c 2 l  su rvey  was t o  d e t e c t ,  

measure, and r eco rd  any magnetic  i x? luences  o t h e r  t h a n  t h e  

n a t u r a l  5 - e r t i c a l  coiilponent of t h e  e a r t h r s  magne t ic  f i e l d  on 

t h e  p rope r ty  - p l o t t i n g  any observed anomal ies  which would 

i n d i c a t e  t h e  p r e sence  o r  absence  of n a p e t i c  m i n e r a l s  o r  

m e t a l l i c s  or" low i q z d a n c e  which t i o d d  g i v e  r i se  t o  a  

magnetic  f i e l d  a s  a r e s u l t  of t h e  t e l l u r i c  f i e l d  p a s s i n g  

t h rough  t h e  b e t t e r  conduc t i ve  rocks .  

A n  anomaly l o c a t e d  by t h i s  geophys i ca l  su rvey  would 

i n d i c a t e  an a r e a  d e s e r v i n g  d e t a i l e d  a t t e n t i o n  and i n v e s t i -  

g a t i o n ,  f o r ,  h e m a t i t e  and magne t i t e  m i n e r a l i z a t i o n  have 

been w e l l  nsposed i n  t h e  a r e a  by your company, and due t o  

overbnrd?n,  the p o s s i b l e  e x t e n t  of t h e  m i n e r a l i z e d  zone i s  

unknown. 

The geophys i ca l  su rvey  i s  capable  t o o ,  o f  o u t l i n i n g  

s t r u c t u r a l  f e a t u r e s  and geo log i c  con t ac t  zones  a s  w e l l  a s  

/ magnet ics  and rocks  of  g r e a t e r  e l e c t r i c a l  c o n d u c t i v i t y .  
i 

Locat ion a n d  Access: 

The Bear R ive r  I r o n  proper t>-  c o n s i s t i n g  of s:i xl,ccn 



l o c a t e d  minera l  c la ims,  i s  l o c a t e d  on thz Zor th  s i d e  of 

2 e s ~  River  in c h e  Tllernecke Xounta ins ,  p 3 ~ t  of the Selrlryn 

The a r e a  l i e s  70 m i l e s  Nor theas t  of Keno, which i s  

s i t u a t e d  220  mi les  3 o r t h  of Whitehorse,  t h e  c a p i t a l  of 

t h e  Yukon T e r r i t o r i e s .  

Access t o  t h e  p r o p e r t y  was gained from Whi tehorse  

by r oad  t o  t h e  P n i t c d  Keno H i l l  Mine a t  Calumet, a  d i s t a n c e  

02 280 m i l e s .  A Zil lcr  h e l i c o p t e r  was used from t h i s  

p o i n t  d i r c c t l y  t o  t h e  p r o p e r t y ,  A camp had been p r e v i o u s l y  

e s t a b l i s h e d  a t  t h e  s i t e ,  and was supp l i ed  by f i x e d  wing 

a i r c r a f t  t o  G i l l e s p i e  Lake, some 1 5  mi l e s  E a s t e r l y ,  w i t h  

h e l i c o p t e r  t r a n s p o r t  from t h e  l a k e  t o  t h e  camps i t e .  

The Wind T iver  Road - a  supply  road used  d u r i n g  t h e  

- r p l o r a t o r y  work i n  t h e  P e e l  P l a t e a u  Area ,  p a s s e s  w i t h i n  

15 m i l e s  of t h e  p~ i cq~e r t j - ,  and l i n k s  thn, a r e a  t o  E l s a ,  

T e r r i t o r i e s ,  t h e  l o c a t i o n  of United Reno B i l l s  s i l v e r  

:?ine. Mayo, t h e  n e a r e s t  town l i e s  34 mi les  'Z\;esterly from 
I 
1 
I E l s a  and 254  mi les  K o r t h e r l y  from Whitehorse.  A good 
1 
1 highway connec t s  bo th  a r e a s .  
I 

I T r a r ~ s p o r t a t i o n  f r o m  Nh i t eho r se  t o  t h e  n e a r e s t  

s e a p o r t  - S k n p n y ,  Alaska ,  i s  v i a  t h e  Khi te  P a s s  and Yiikon 
I 

/ Rc1ilroad - a  d i s t a n c e  o f  9 j m i l e s .  Skap.ay i s  a r e g u l a r  

- . - 
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T i h i t e i l o r s ~  ::as a  d a i l y  sd ;zdu led  air service 

s u p p l i e d  5:- Canadian P a c i f i c  -1ii-lFnes t o  Vancouver and 

Edmonton, 3 r e g u l a r  b u s  s e r v i c e ,  2nd i s  s i t u a t e d  a t  i ~ l i l e  

918 on t h e  -4laska fiighway. 

Phys iography:  

The p r o p e r t > -  o f  P a c i f i c  Giant  S t e e l  Ores L t d .  l i e s  

wi t i l i n  t h e  X o r t h e r n  e x t c e m e t i e s  of t h c  Selwyn Mountain 

Range tthich fo rms  t h e  d i v i d e  betv-een t h e  Yukon and  t h e  

Northwest T e r r i t o r i e s .  The a r e a  c o v e r s  t h e  Wernecke 

Mountain Range j u s t  s o u t h  of t h e  P e e l  P l a t e a u .  

Dra inage  of t h e  a r e a  i s  t o  t h e  Nor th ;  t h e  Rear 

R i v e r  j o i n ,  t h e  ~ \ . i d e  Wind River. rind f l o w s  N o r t h e r l y  i n t o  

' t h e  P e e l  s m e  2 5  -7l.ilcs Uorth of  t h e  c o n f l ~ i x  o f  t h e  A r c t i c  

I Red Rive? a n d  t h e  >!acKenzie River.. The e n t i r e  systcrn 
I 

f l o ~ v s  i n t o  t h c  3IacI;enzie Bay, 2 ?21.t o f  t h e  A r c t i c  Occan, 

I The main a r e a  i s  i n  a  xiid? f l a t  v a l l e y  of t h e  Bear 

1 R i v e r  ~ i i t f i  modera te  r e l i e f .  The - roun ta ins  t o  t h e  n o r t h  

1 and s o u t h  F i s e  t o  e l e v a t i o n s  up T O  o v e r  8000 f e e t ,  w h i l c  
I 

I t h c  vnl le :~-  f l o o r  j.7 a t  an  e l  cv;i+_ir>n of  3 0 0 0  f e e t ,  n p p r ' o ~ i -  

- ; mntel j - .  ~ h c :  n r c a  of i n t e r e s t  i, covered  by a  ,shallow 

1 I.:iyer of' o i-erburden and l i g h t  ur :d-rgrouth.  S p a r s e  stunted 





The ~ r - z a  ;e lec- ;zJ  for t h e  5uL.%e:; l i c s  t o  t h e  n o r t h  

of t h e  3 e a r  ?~;zr for s l e n g t h  i n  an  eas t -wes t  d i r e c t i o n  of 

approximatel :  one m i l e .  

A poinc $ $ a s  e s t a b l i s h e d  a l o c s  t h e  Bear  R i v e r  and 

s e t  a t  100 -; J s t a t i o n .  From t h e r e ,  a  b a s e  l i n e  r u n n i n s  

magnet ic  e a s t  :,as su rveyed  and cha ined .  A t  e a c h  300 f o o t  

i n t e r v a l ,  long p i c k c t j  \ , e re  s e t  up f l a g g e d  1,-ith f l u o r e s c e n t  

f l a g g i n g ,  a n d  m a r k e d .  

The i n s t r u m e n t  c o i l s ,  mounted i n  a  p l a s t i c  s p h e r e  

dampened i n  o i l ,  were mounted by clamps t o  a n  aluminum 

p o l e  1 5  f e e t  I n  l e n g t h .  Th i s  p o l e  was a f f i x e d  t o  t h e  

c a r r i a g e  on t h e  r i g h t  ~ i d c  of t h e  H i l l e r  h e l i c o p t e r  w i t h  

t h e  ins t rument  S f e e t  A e a d  of t h e  a i r c r a f t .  

A h n t ~ e r i -  s111ppI.1- T-insused t o  e n e r g i z e  t h e  c e n t r a l  

c o r e  t o  a  d - ~ l n i t e  f r c q ~ l e n c y  w i t h  th- s u r r o u n d i n g  c o i l s  

h ~ h a v i n g  a s  s e c n n d a q -  c o i l  of a  t r a n s f o r r n e ~ - .  The 

i n p u t  v o l t a g e  1 2  i - o l t ~  D .  C . ,  and t h e  o u t p u t  v o l t a g e  

2+ m i l l i v o l t s .  The o u t p u t  s i g n a l  i < a j  r e c e i v e d  and a m p l i f i e d  

1000 t i m e s  to " v o l t s .  T h i s  s i g n a l  was f e d  d i r e c t l y  t o  

the c h a r t  r e c o r d e r  r u n n i n q  a t  5" p.=r minute.  

.\t a i r  speed or' 60 m i l e s  p e r  hour and 500 f e e t  above ground.  



n ,:-,At ., ,, -. r c c ~ r ; i c i - .  ,It th? ex2 of t h e  run ,  t h e  i n s t r x q e n t  

; , a s  f t s h o r L e d  ou t "  dui-ing tile t u r n  a n d  c o n t i n u e d  a f t e r  

Y Z - o r i e n t a t i o n  on t h e  next_ f l i g h t  l i n e .  

P r e c a u t i o n s  a g a i n s t  ~ i d e  s l i p  were made bj-  t h e  

? i l o t  alld c o r r e c t i o n s  made b y  v i s i b l e  t a b s  t a p e d  t o  t h e  

a i r c r a f t  b u b b l e .  

T h e  e n t i r e  t r a v c r s ?  \bas donc d u r i n g  a  c a l m  p e r i o d  

5eloi.e ~ o o i l ,  and t h e  o p e r a t i o n  \\as c o n t i n u o u s .  A m o n i t o r i n g  

s e t e r  was u s e d  t o  obse rve  s i g n a l s  r e c e i v e d  on t h e  recoi7der 

d u r i n g  f l i g h t .  

The f i n a l  p r o f i l e s  from t h e  c h a r t  r e c o r d e r  were 

transposed on an expanded >talc, p l o t t e d  on t h e  accompanj-- 

i r ? ~  map d i r c c t l y  i n  qamma rmcl inss  and i s o g a n o l s  p l o t t e d  

~ 1 -  t h e  v e r t i c a l  component c ~ f  the ~ n a z n e t i c  f i e l d  a t  the 

5212 f o o t  e l e v a t i o n .  T h e  cnn tour  i n t e r v a l  used \;as 250 

~ a ~ m a s .  - 



?he  ;jriz=. 2 u r p o s e  o f  t h e  g e o p l l ~ - ~ i c a l  su rvey  was t o  

de te r ,n ine ,  - z? id ly  and ezonomica l ly ,  the e x t e n t  of t h e  

z x z n e t i c  and c;>Sactive a i lomal ies ,  and r e l a t e  t h z  s i z e  and  

i i l t e n s i t y  t o  t53t a r e a  exposed  and knoibn t o  c o n t a i n  heina- 

t i t e  o r e .  

The i n s t r m e n t  a c t u a l l y  measured t h e  v e r t i c a l  

component of t h e  e a r t h t s  m a g n e t i c  f i d d  caused  by i n d u c t i o n .  

' PLith a  s a t u r a t e d  c o r e ,  m y  changes  i n  t h e  i n t e n s i t y  o f  t h e  

x - e r t i c a l  cornponeiit of the c a r t h q s  f i e l d  w i 1 . l  a d d  o r  sub-  

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

, t o  t h c  a m p l i f i e r  and r e c o r d e r .  Thus, t h e  v a r i a t i o n  i n  

1 - e r t i c a l  magnet ic  i n t e n s i t y  i s  t h e  p l o t t e d  r e s u l t ,  and  

t h e s e  v a r i a t i o n s  a r e  due  t o  c a u s e s  o t h e r  t h a n  t h e  normal  

m a g n e t i c  f i e l d  ~f t h e  e a r t h .  An anomaly d e t e c t e d  by t h i s  

t s p e  of surves- r e s u l t  from t h e  p r e s e n c e  o r  absence  

of magne t i c  n i ~ e r a l s  such a s  m a g n e t i t e  o r  c o n d u c t i v e  

r L n e r a 2 s  i n  t32 rock b e i n g  i n v e s t i ~ a t e d .  

A r e s u l t l n z  anomaij- would comprise  a n  a r e a  of  

i n t e r e s t  i n  t h e  s e a r c h   or i r o n  o r e  b o d i e s  and  c e r t a i n l y  

i n d i c a t e  a r e a s  :$or thy  or' more d e t a i l e d  a t t e n t i o n  a s  

~ 3 o t e n t i a l  a r e a h  c o n t a i n i n g  e x t e n s i o n s  of known o r e  z o n e i .  

Factor . ;  x h i c h  p ~ ~ o d u c c  v a r i a t i o n s  i n  v e r t i c a l  mag- 



n e t i c  and conductix-e i n t e n s i t y  are:  

(1) A c a n c z n c r a t i o n  of  magnet ic  zinzr~ls (maznc- 

t i t e )  2 0 5 ~ i ' u l ~ -  a s s o c i a t e d  ~ v i  t!i l i emat i t e .  

( 2 )  X v a r i z t i o n  i n  aciount of  accessory  m a g n e t i t e  

i n  g r m i t  i c  o r  x-olcanic  bedrock.  

( 3 )  A variation i n  xnount  of magne t i t e  distributed 

through  o r  c o n n e c t e d  w i t h  t h e  overburden.  

( 4 )  A v a r i a t i o n  i n  d e p t h  of non-ma-etic over-  

burden on caprock  o v e r  bedrock hav ing  a 

cons  tai l t  \ - e r t i c a l  magnetic  i n t e n s i t y .  

(5) V a r i a t i o n  i n  amounts of magnetic  m i n e r a l s  i n  

a d j a c e n t  hands o f  v o l c a n i c  and sed imenta ry  and/ 

o r  i n t r u s i v e  r o c k s  which produce e l o n g a t e d  

h i g h s  and 101~s p a r a l l e l  t o  t h e  s t r i k e  of t h e  

f o r m a t i o n .  These v a r i a t i o n s  a r e  n o t  e x p e c t e d  

t o  he zreat. 

( 6 )  Any c o n h l n a t i o n  between v a r i a t i o n s  i n  m a g n e t i c  

o r  cond~;r_f , ive m i n e r a l s  in t h e  rock and v a r i a -  

ti on1 i2 t h e  t h i c k n e s s  of t h e  0s-er ly ing  magne t i c  

o r  n o n - ~ a g n c t i c  overburden o r  caprock.  

( 7 )  V a r i a t i o n s  between a r e a s  of h igh  v e r t i c a l  

magnetic  i n t e n s i t y  and and a r e a s  of s i g n i f i c a n t  

m<]qnetic i n t e n s i t y  (above background) t o  

i n t l r  c a t e  7oninq of magnetite - h e m a t i t e  - 
5 c ~ i l  i ,lmentary bands .  



(8) I dipping o r  char,,ne of  a t t i t u d e  of  

:a=nz tic Jr ncn-magnet ic  b o d i e s  t o  2 roduce  

c z n t o u r  52azirrg i n d i c a t i v e  of i n c r e a s e  o r  

d e c r e a s z  of v e r t i c a l  rnaznet ic  i n t e n s i t i e s  

v ; i  th s t r o n g  d e f i n i t i o n  of  d i r e c t i o n  of p lunge  

of the z a z n e t i c  body. 

It I\-ill b e  s e e n  f r o m  t h e  above f a c t o r s  t h a t  t h e  

magne t i c  v a r i a t i o n ,  depend ing  upon i n t e n s i t y ,  can  s e r v e  t o  

i n d i c a t e  zones o r  arcas s t r u c t u r a l l y  f a v o r a b l e  t o  o r e  

d e p o s i t i o n  and a r e  ~ ~ o r t l l y  of f u r t h e r  g e o l o g i c a l  i n v e s t i g a -  

t i o n .  



-71 LIIZ \ v i q i t e ~  , , i , h ~ s  t o  e x p r e s s  h i s  gra",tnde t o  t h e  

d i r e z t o r s  of PaciZic: C1-iail~ s t e e l  Orcs  L td .  f o r  t h e  oppor- 

t u n i t > -  t o  i n v e s t i g 3 t z  the C C ~ F  River I r o n  d e p o s i t ,  and t o  

enplo l -  t h e  newly des iFed i n s t r u m e n t a t i o n  f o r  this p u r p o s e ;  

a l s o  t o  J l r .  A .  J e l l i i l e k ,  Mr. Bruce Baker and  Ilr. J ack  

Doyle f o r  t h e i r  a s s i s t a n c e  and c o o p e r a t i o n  i n  t h e  f i e l d .  



The t o c a l  a r e a  s~rveyed :neass res  6300 feet ea&-west 

and 8000 feet n o r t h - s o a t h  . 

I n t e n s i t i e s  r e c o r d e d  d u r i n g  the t r a v e r s e  r a n g e d  

f rom a lor\; of  900 g a m a s  t o  a  h i g h  of  5000 gainmas (o2f  

s c a l e ) .  The background o r  normal  r e a d i n g  w i t h  a s a t ~ r ~ : . l  1 
I 

L I l ; ~ i l t  c o i l  \<a, s e t  22 12-59 gai~lll!2 3 .  (1t rnltc,; b e  kept i n  

mind t h a t  t h e  r e a d i n g s  were  t a k e n  500 f e e t  a b o v e  ground,  
I 

and  c o n s e q u e n t l y  v a r y  a s  t h e  i n v e r s e  c u b e ) .  R e a d i n g s  o f  1 
5000 gammas t o  3500 gammas a r e  due d e f i n i t e l y  t o  h i g h  

m a g n e t i t e  c o n t e n t ;  r e a d i n g s  i n  t h e  r ange  o f  3500 gammas 

t o  2000 gammas i n d i c a t e  t h e  h e m a t i t e  zone w i t h  p o s s i b l e  

m a g n e t i t e  i n  t h c  h i s h  r a n g e ;  r e a d i n g s  f rom 1250 t o  2000 ~ 
cou ld  h e  indicative n f  h e m a t i t e  r n a ~ n e t i t e  o r e  u n d e r  ovcr- 

bu rden ;  v.-l?il.-: r e a d i ; l z s  below 1 2 5 0  a r e  non-magnet ic  and I 

non-cofidrlctis--, . 

( 1 )  It w i l l  b e  s e e n  f r o m  t h e  accompanying m a p ,  an a r e a  

s o u t h  of Bear R i v e r ,  measu r ing  app rox i rnn te ly  2500 

f e e t  i n  isyidth ( e a s t - w e s t )  and a t  l e a s t  2000 f e e t  i n  

I 
l e n ~ t h  t o  the s o u t h  boundary ( \ \ h e r e  it e n t e r s  thc: 

! nor.<-h s l q ~ ~ e i  and  :,as n o t  f l w m )  showing i n t c n s i 1 , i e s  , 
i 

of 3000 gammas t o  3000 gammas. T h i s  a r e a  i s  c e n t e r e d  



by 21-ic! l i n e  35 - 13. The a i l o ~ a l y  s t r i k i n g  nort l l -  

s o u t h  shor\s a :!ir, co t h e  ikest i : ld iea tcd  by t h e  

w i d e r  s p a c i n g  ~5 ~ o i ~ t o u r s  t o  t h e  T\ -es t  and d e c r e a s i n g  

i n  z l a p e t i z  intensity. F u r t h e r  e a s t ,  f o r  an  add i -  

t i o n a l  3000 f e e c  i n  l e n g t h  b:- ,$proximate ly  800 f e e t  

i n  ~ t i d t h ,  t h e  aTea r e c o r d s  i n t e n s i t i e s  o f  3000 t o  

200d gammas, and it i s  l i k e l y  t h a t  t h i s  zone  p l u ~ i g e s  

t o  t h e  1,-est t o  g i v e  t h i s  r e s u l t .  

Thz g e n e r a l  t r e n d  of t h e  s t r u c t u r e  i s  nor th -  

e a s t  7;o ~ ~ ~ t l l ~ ~ . ' j t >  and , t h e  a:;omalous z o n e s  i n d i c a t e  

a p a t t e r n  of band ing  i n  t h i s  d i r e c t i o n .  

The main working on t h e  b l u f f  o r  o u t c r o p  n e a r  

t h e  n o r t h e a s t  s e c t i o n  of t h e  Tap was c r o s s e d  by g r i d  

l i n e  55 + 0  and 52 + 0. As ~ h o w n  on t h e  map, t h e  

r e a d i n g s  over  3000 g a m m a s  cox-er a  zone t r i a n g l ~ l a r  i n  

shape and r n e a s ~ ~ r - i n g  a p p r o x i r a t e l y  700 f e e t  by 200 

f e e t  -,tith t h e  su:-rounding a rea  i n  t h e  r a n g e  of 3000 

t o  3P2G gammas. T h i s  i s  i n d i c a t i v e  of p o s s i b l e  

c o n t i n u a t i o n  of t h e  main hemat i t e  zone ivi th i n c r e a s e  

i n  t h i c k n e s s  o? overburden.  > t r i p p i n g  of t h e  over- 

a p p r e c i a b l y  t o  t h e  known es?,(;nt of t h e  hemat:i:l,c o r e  

zone. This  h e - a t i t c ,  zone i!!~,;.:; a p lunge  wesl.c-i-~ly 

f o r  a di..i;tance of approximatol t-  SO00 f e e t  wi1.11 an 

averase  width  or' 500 f e e t .  

-- -- . -. -- -- - - - -. -- -- - . -- 
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LIVO p o s s i b i i i ~ i e s  e x i d  h e r e :  

(I) The c; iaracte-  clf t h e  i r o n  c o n t e n t  r e z x i n s  

c o n s t a n t  and overLar2-n i n c r e a s e s  o r ;  

( 2 )  t h e  h e m a t i t e  c ~ n t e n t  decreases. 

It is the w r i t e r n 3  a ? i n i o n  t h a t  t h e r e  e x i s t s  J 

d e f i i l i t e  r e l a t i o n s h i r ,  between t h i s  zone and  t h e  h i g h  

i n t e n s i t y  magne t i t e  zone d e s c r i b e d  e a r l i e r .  The t i ro 

z o n e s  a r e  s e p a r a t e d  bs- a  band o f  low magnetic  and low 

c o n d u c t i v i t y  r o c k s  ~ h i c h  a p p e a r s  t o  widen t o  t h e  e a s t .  

The combined a r c a  of t he  two zones indica-Led a s  

e s i s t i n z  a t  g r e a t e r  dep th  t h a n  s u r f a c e  ou tc ropp ing  

e x c l u d i n g  t h e  lolv i n t e n s i t y  band c o u l d  be e s t i m a t e d  

a t  5 0 0 0 1  x 20001 e q u i v a l e n t  o r  1 0  m i l l i o n  s q u a r e  f e e t .  

T h i s  a r e a  i s  one o v e r  ~ \ - h i c h  t h e  magnet ic  and 

c o n d u c t i v e  p r o p e r t i e s  were r e c o r d e d  a s  lie11 above 

a v e r n z e  of t h e  s u ~ r ~ l ~ i n d i n g  s e d i m e n t a r y  f o ~ x a t i o n s .  

T ~ h i l c  a t onzzze  o r  r e b c r v e  c a l c u l a t i o n  i s  n o t  

p o s s i i ~ l  e  wi t l iout  ixi:3lc,ating m e t a l  con- tent ,  it can 11c 

d e s c r i b e d  b e s t  a s  failo.ibs:  

Zone o r  a r e a  above :ZOO gammas = 5,000 ,000  s q u a r e  f e e t .  1 

I Zone o r  a r e a  2000-C22O gammas = 5 ,000 ,000  s q u a r e  f e e t .  

I 

T o t a l  a r c a  0 2  5 i g n i f i c a n t  i n t e n s i t s -  = 



p o s s i b i l i t i e s  f lorn ' tposs ib le[ t  t o  "probable '?  and 

Cui-ther r e c l a s s i f i e d  t o  lT2ro;-en!' r e s c p v c s  by subsequent  

d r i l l i n g ,  

Fo- the t i m e  b e i n g ,  f a r  your  COElp3ily t o  

achiex-e i t s  d e s i r e d  minimuzl g o a l  of 3 0 0  m i l l i o n  t o n s  

of i r o n  o r e ,  a d e p t h  of  3 0 2  f e e t  would havc t o  be  

proven up o v e r  t h e  s e l e c t e d  a r e a  t o  p r o v i d e  s u c h  a 

r e s e r v e  p i c t u r e  - d u r i n g  which t i m e  t h e  m e t a l  c o n t e n t  

can  be determined. I n  o r d e r  t o  conduc t  t h i s  s t u d y ,  

t h e  f o l l o w i n g  program i s  recommended. 

H A R V E Y  t i .  COHE'. 2 E'.;. 
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PI-01-ide f o r  the  ci ers u n t i l  co:npletion of t h e  a i r  

st ~ i p  and cam? c o n 3 t r u c t i o n .  

Conduct  a  s t r i p p i n g  program t o  c u t  t h e  anomalous , 
I 

z o n e s  a t  i n t e r v a l - ,  of 300 f e e t  c r o s s i n g  t h e  s t r u c t u r e s  1 

i n  a nor th - sou th  d i r e c t i o n  and expos in2  bedrock f o r  I 

I 

 napping and sam2ling p u r p o s e s  a s  w e l l  a s  p r e p a r a t i o n  

of  d r i l l  s i t e s .  I n  a l l  l i k l i h o o d ,  a t  l e a s t  20 t o  j O  , 
I 

t r e n c h e s  500 f e e t  i n  l e n g t h  would b e  r e q u i r e d .  F u e l  
I 

ma:- b e  b r o u g h t  i n  by a i r c r a f t  t o  s e r v i c e  t h e  o p e r a t i o n .  I 
I 

( 3 )  Sampl ing  and ?lapping: 

The t r e n c h e s  c u t  on t h e  s i g n i f i c a n t  a n o m a l o ~ ~ s  zones  

1\~7_1 p r o v i d e  ideal s e c t i o n s  f o r  c u t t i n ?  l e p r e b e n t a t i v e  

s a r l p l e s  f o r  f71rther. s t u d y ,  a s s a y s ,  e t c .  Th i s  i s  an 

i - - l p o r t a n t  i t e m  a 3 d  i t  c a n n o t  b e  t o o  s t r o q l y  u r q e d  t o  
I 

h a v e  t h i s  done a 3  a c c u r a t e l y  and a s  c a r e f u l l y  as I 

p o s s i b l e .  The mapping o f  geo logy  exposed by .Lhc 

b u l l d o z e r  may he p l o t t e d  on 200  s c a l e  ~ i i t h  r e g i o n a l  

mappin2 on l O O C  -talc. 



Only 2;'ter t h z  e n t i r e  zone h a s  been cpenzd 50 a n  

ex tent  ~ k r e  3 3 2  z i l l i o n  t o n s  is 7 T p o ~ ~ i 5 1 e ~ 1  s h o d  

t e s t i i o ~ k  co1nmence, T h i s  may b e  done d u r i n g  t h e  

d r i l l i r ;  2hase. 

Econo~ric;  and T r a n s p o r t a t i o n :  

Cont inue  t h i s  s t u d y  t o  comple t ion  a s  s u g g e s t e d  

e a r l i e r ,  ( ~ c p o r t  d a t e d  January ,  1 9 6 5 ) .  

Diamond D r i l l i n ? :  

A p a t t e r n  d r i l l i n g  program of a t  l e a s t  8 0 0 0  f e e t  

would be  r equ i r . ed  a s  a  minimum t o  t e s t  t h e  a r e a  

o u t l i n e d  a s  s i g n i f i c a n t ,  



B u l l d o z e r  a t  $5)5O0 .?C p e r  montli - 
- Campsi te  

- Trench ing  

- A i r s t r i p  

Camp s u p p l i e s ,  m a t e r i z i s  

S a m p l i ~ ~ g  and Mapping - Z m o r ~ t k ~  p c r i o t l  

Diamond D r i l l i n g  ( a p p r o x i r n a t e l v  5000 f e e t )  

I n c l u d i n g  t r a n s p o r t a t i o n  

Tes twork ,  m e t a l l u r g i c a l  s t u d i e s  

r e a s i b i l i ~ y  s t u d y  

bianagenent arid 0% el?llcacf 

C n g i n c e r i n g ,  s u p e r v i s i o n ,  repox t 5  

A i r c r a f t  c h a r t e l . ,  c o ~ a u n i c a t i o n s ,  e t c .  

C o n t i n g e n c i e s  

k i t h  c a r e f u l  p l a n n i n g ,  t h i s  program 

comple ted  d u r i n g  one f i e l d  s e a s o n .  

c a n  b e  
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P a c i f i c  Giant S t e e l  Orea Ltd., 
P.O. Box 
WHITEHORSE, Yukon T e r r i t o r i e s ,  

Dear S i r s :  

File :  65-103 

Bear River Hematite Deposit 

January 13th ,  1965. 

Pursuant t o  your reques t ,  t h e  w r i t e r  has  c a r e f u l l y  examined your 
hemat i te  d e p o s i t  in t h e  Bear River  Area, Yukon T e r r i t o r i e s ,  dur ing t h e  per iod 
October 8 t h  - 14th,  1964, and a u h n i t s  herewith a r e p o r t  thereon. 

Respectful ly  submitted,  

HARVEY H a  COHEN ENGINEERING LTD. 

Harvey He Cohen. 
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R E P O R T  

ON THE 

BEAR R I V E R  HEMATITE DEPOSIT 

YUKON TERRITORIES 

-- - - -- - 

PACIFIC GIANT STEEL ORES LTD. 

1. LOCATION AND ACCESS: 

The Bear R ive r  Hemati te  P rope r ty ,  c o n s i s t i n g  o f  s i x t e e n  m i n e r a l  c l a ims ,  

is l o c a t e d  on t h e  e a s t  s i d e  o f  Bear River  i n  t h e  Wernecke Mountains, p a r t  o f  

t h e  Selwyn Range, a t  64' 50.' North L a t i t u d e  and 134O 20' West Longitude. 

The a r e a  l i e s  one  hundred miles n o r t h e a s t  o f  Mayo, and Mayo is s i t u a t e d  

two hundred miles n o r t h  o f  Whitehorse, t h e  c a p i t a l  c i t y  o f  Yukon T e r r i t o r i e s .  

Access t o  t h e  p r o p e r t y  is gained  by f l y i n g  v i a  h e l i c o p t e r  f r o m  Mayo, 

t h e  n e a r e s t  a i r s t r i p ,  d i r e c t l y  t o  t h e  showings. F l o a t  equipped a i rc raf t  are 

a b l e  t o  l a n d  a t  a l a k e  f i f t e e n  miles f r o m  t h e  proper ty .  

A w i n t e r  road ,  known a s  t h e  Wind R ive r  Road, p a s s e s  w i t h i n  f i f t e e n  

miles o f  t h e  showings, and is l i n k e d  t o  Elsa, Y.T. - t h e  l o c a t i o n  o f  Uni ted  

HARVEY H. COHEN. P.ENG. 



Keno H i l l s  s i lver- lead-z inc  mining camp. The town o f  Mayo l i e s  t h i r t y . m i l e s  

wes te r ly  from Elsa  and two hundred and f i f t y - f o u r  mi les  n o r t h e r l y  f r o m  

Whitehorse, being connected by highways t o  both areas .  

Transpor ta t ion  f r o m  Whitehorse t o  t h e  n e a r e s t  s e a p o r t  o f  Skagway, 

Alaska, is  v i a  t h e  White Pass and Yukon Rai l road - a d i s t a n c e  o f  n inety-f ive  

miles.  Skagway is  a r e g u l a r  p o r t  o f  c a l l  f o r  deep-sea v e s s e l s  f r o m  Japan 

and o r e  c a r r i e r s  from Vancouver, B.C. and Tacoma, Washington. 

Whitehorse is se rv iced  by d a i l y  scheduled a i r c r a f t  f r o m  Vancouver 

and/or Edmonton, a r e g u l a r  bus s e r v i c e ,  and is on t h e  Alaska Highway. 

Canadian P a c i f i c  Aimays  maintain a scheduled f l i g h t  s e r v i c e  f r o m  Mayo t o  

Whitehorse. 

2. PHYSIOGRAPHY: 

The P a c i f i c  Giant  S t e e l  p roper ty  l i e s  wi th in  t h e  nor the rn  e x t r e m i t i e s  

o f  t h e  Selwyn Mountain Range which forms t h e  d i v i d e  between t h e  Yukon and t h e  

Northwest T e r r i t o r i e s .  The a r e a  c o n t a i n s  Wernecke Range j u s t  sou th  o f  t h e  

Pee l  Plateau.  

Drainage o f  t h e  a r e a  is t o  t h e  nor th ;  t h e  Bear River j o i n s  t h e  wide 

Wind River which flows i n t o  t h e  Pee l  twenty-five miles nor th  o f  t h e  conf lux  o f  

t h e  Arctic Red River and t h e  MacKenzie River. The e n t i r e  system f lows i n t o  

MacKenzie Bay, a p a r t  o f  t h e  A r c t i c  Ocean. 

3. SIZE OF AREA AND EXPOSURES: 

The P a c i f i c  Giant  S t e e l  Ores Ltd. p roper ty  c o n s i s t s  o f  s i x t e e n  l o c a t e d  

minera l  c la ims,  cover ing some e i g h t  hundred a c r e s ,  on t h e  e a s t  s l o p e  o f  Bear 

River. The v a l l e y ,  i t s e l f ,  c o n t a i n s  l i t t l e  o r  no ou tc rops  except  perhaps on 
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one o r  two low h i l l s  and on i s o l a t e d  rock  drumlins.  The v a l l e y  f l o o r  and 

lower  s l o p e s  are mantled w i t h  unconso l ida t ed  d e p o s i t s  o f  g l a c i a l ,  g l a c i o f l u v i a l ,  

a l l u v i a l  and l a c u s t r i n e  m a t e r i a l .  The p r e s e n t  r i v e r  is a broad,  s h a l l o w  v a l l e y  

vo id  o f  n a t u r a l  outcrops .  The main h e m a t i t e  showing o u t c r o p s  as a r a t h e r  

prominent  rock  b l u f f  below and t o  t h e  west o f  t h e  wes tern  peaks o f  t h e  

mountain range. 

4. PURPOSE OF INVESTIGATION : 

The area was examined p r i m a r i l y  t o  e v a l u a t e  t h e  ground from a mining 

s t a n d p o i n t ,  and t o  de termine  t h e  m e r i t s  and p o s s i b i l i t i e s  o f  t h e  area w i t h  a 

view t o  f u r t h e r  e x p l o r a t i o n  o f  t h e  zones  o f  more f a v o r a b l e  geology. A tes t  

shipment o f  some t h r e e  hundred pounds o f  o r e  was sh ipped  t o  Ottawa f o r  t e s t w o r k  

o f  i r o n  r ecove ry ,  p rocess ing ,  i m p u r i t i e s  p r e s e n t ,  etc. 

5 . METHOD OF INVESTIGATION : 

The f i e l d  t r i p  t o  Whitehorse was c a r r i e d  o u t  on October  8, 1964 w i t h  

t h e  h e l i c o p t e r  t r i p  t o  Bear R ive r  on October  9 - 10. The t e n t  camp a t  Bear 

R i v e r  was used as a base. The weather  proved a ha rdsh ip ,  w i t h  e a r l y  snows 

a lmos t  comple te ly  c o v e r i n g  t h e  a r e a ,  however t h e  main showing and immediate 

a r e a  was examined, sampled, and a t e s t  shipment ga the red  f o r  f u r t h e r a n c e  t o  

Ottawa. 

6. ACKNOWLEDGMENTS : 

The writer wishes  t o  e x p r e s s  h i s  g r a t i t u d e  t o  t h e  D i r e c t o r s  o f  P a c i f i c  

Giant  S t e e l  Ores Ltd. f o r  t h e  o p p o r t u n i t y  t o  i n v e s t i g a t e  t h e  Bear  R ive r  

Hemati te  d e p o s i t ,  end  t o  Mr. A. J e l l i n e k  f o r  h i s  a s s i s t a n c e  and co-opere t ion  

i n  t h e  f i e l d .  
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SUMMARY AND CONCLUSIONS 

I t  is t h e  w r i t e r ' s  opinion t h a t  t h e  P a c i f i c  Giant  S t e e l  Ores Ltd. 

p roper ty  a t  Bear River,  Yukon, is worthy o f  a n  exp lo ra to ry  program o f  

geophysical  work i n  conjunct ion with s t r i p p i n g  and t r ench ing  t o  t e s t  f o r  

c o n t i n u i t y  and ex tens ions  of t h e  hemat i te  i r o n  zone, followed by a program 

o f  diamond-dri l l ing t o  t e s t  t h e  na tu re  of t h e  d e p o s i t  a t  depth. D e t a i l e d .  

geo log ica l  mapping o f  t h e  exposures and sys temat ic  prospect ing o f  a r e a  

determined a s  anomalous may be c a r r i e d  o u t  s imul taneously  wi th  t h e  above 

program. 

Following t h i s  work, a f e a s i b i l i t y  s t u d y  should be undertaken wi th  

a view t o  market s t u d i e s  n o t  on ly  o f  hemat i te  o r e ,  b u t  a l s o  o f  its r e l a t e d  

products. The p o s s i b i l i t i e s  o f  a p ig  i r o n  p l a n t  i n  t h e  nor th ,  t o  s e r v i c e  

t h e  Crest and Snake River d e p o s i t s ,  a s  w e l l  a s  t h e  Bear River d e p o s i t ,  is no 

longer  a remote p o s s i b i l i t y  - it must be t r e a t e d  i n  t h e  l i g h t  o f  p r e s e n t  day 

economics and wi th  a view t o  f u t u r e  p o s s i b i l i t i e s  and p o t e n t i a l  markets 

based on economic t rends .  

The exp lo ra to ry  work may be c a r r i e d  o u t  dur ing t h e  1965 - 1966 f i e l d  

season,  wi th  t h e  economic s tudy  t o  commence a f t e r  c e r t a i n  p re l iminary  f i e l d  

work has  e s t a b l i s h e d  grade and reasonably  assured  q u a n t i t i e s  o f  ore.  



RECOMMENDATIONS 

1. PREPARATION OF SITE AND CAMP: 

Employ a b u l l d o z e r  t o  c o n s t r u c t  a n  a i r s t r i p  approximate ly  e i g h t e e n  

hundred t o  twenty  hundred f e e t  i n  l e n g t h  on t h e  g r a v e l  e s k e r  a l o n g  t h e  Bear . 

Rive r  t o  p rov ide  l a n d i n g  area f o r  wheel equipped aircraft .  The b u l l d o z e r  may 

be  nwalked i n n  f r o m  E l s a ,  a d i s t a n c e  o f  one  hundred and twenty  miles - i n  . 
which case a D7 o r  e q u i v a l e n t  may be  used. The b u l l d o z e r  would have t o  "haul" 

i ts  own f u e l  on a %le ighn  - s u f f i c i e n t  f o r  t h e  t r i p  and t o  comple te  t h e  air- 

s t r i p .  

The i n i t i a l  s u p p l i e s  f o r  t h e  "Catn t r i p  shou ld  i n c l u d e  a b a s i c  t e n t  

camp adequa te  f o r  f o u r  t o  s i x  men. O the r  'equipment r e q u i r e d  may b e  f lown i n  

a t  a l a t e r  d a t e  and any emergency s u p p l i e s  may be brought  i n  by h e l i c o p t e r .  

I t  is sugges t ed  t h a t  a r a d i o  t r a n s m i t t e r  be  provided  a t  t h e  camp; one  t h a t  is 

monitored on t h e  f o r e s t r y  s e r v i c e  f requency s o  t h a t  messages may be  passed  t o  

t h e  o f f i c e ,  and a l s o  i n  c a s e  o f  emergency. 

2.  STRIPPING AND BULLDOZING: 

I n i t i a l l y ,  c o n f i n e  t h e  s t r i p p i n g  o p e r a t i o n  t o  t h e  main h e m a t i t e  o u t c r o p  

a r e a  w e s t e r l y  t o  t h e  wlower  showingn. The s t r i p p i n g  shou ld  i n c l u d e  narrow 

t r e n c h e s  a c r o s s  t h e  s t r u c t u r e  t o  expose bedrock,  and a t  i n t e r v a l s  o f  from one  

hundred t o  two hundred feet. T h i s  d i s t a n c e  would be  dec ided  from r e s u l t s  o f  

t h e  first exposures.  The overburden is n o t  expected  t o  be g r e a t  i n  t h i s  area. 

3 . GEOPHYSICAL WORK : 

Simul taneous ly  w i t h  t h e  i n i t i a l  a i r s t r i p  c o n s t r u c t i o n ,  a geophys ica l  

s u r v e y  cou ld  be  c a r r i e d  o u t  on a g r i d  f o u r  hundred by one hundred feet. A 
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6. 

p r e l i m i n a r y  magnetometer su rvey  employing a n  A 3  Sharpe  o r  e q u i v a l e n t  may be  

conducted r a p i d l y  t o  y i e l d  any  magnetic  d i f f e r e n c e s  i n  t h e  a r e a ,  and t o  

measure t h e  magnetic  i n f l u e n c e  f r o m  a c c e s s o r y  magne t i t e  i n  i n t r u s i v e  masses; 

magne t i t e  a e e o c i a t e d  w i t h  v o l c a n i c s ;  l a c k  of magnet ics  i n  sedimentary  bands; 

v a r i a t i o n  i n  amount o f  magne t i t e  d i s t r i b u t e d  through o r  connected  w i t h  t h e  

overburden;  v a r i a t i o n s  i n  dep th  o f  non-magnetic  overburden on bedrock hav ing  

a c o n s t a n t  v e r t i c a l  magnetic  i n t e n s i t y ;  and,  most impor t an t ,  t h e  v a r i a t i o n s  

i n  a d j a c e n t  bands o f  v o l c a n i c s  and sedimentary  rock  o r  i n t r u s i v e  rock ,  such  

as  may be found i n  t h i s  a r e a  - t h i s  l a t t e r  v a r i a t i o n  is n o t  expected  t o  be  . 

g r e a t ,  and would produce e longa ted  magnet ic  h i g h s  and lows p a r a l l e l  t o  t h e  

s t r i k e  o f  t h e  formation.  T h i s  s t r u c t u r a l  i n fo rma t ion  would be  a u s e f u l  gu ide  

i n  subsequent  s t r i p p i n g  work. 

A second geophys ica l  method t h a t  may p rov ide  u s e f u l  d a t a  on t h e  n a t u r e  

and e x t e n t  o f  t h e  d e p o s i t  i e  t h e  e l e c t r o m a g n e t i c  method. T h i s  is t h e  most 

f avored  o f  a l l  methods; it is somewhat s lower  t h a n  e q u i p o t e n t i a l  methods, b u t  

more p r e c i s e  and does  y i e l d  g r e a t e r  i n fo rma t ion  r e g a r d i n g  t h e  s i z e  and shape  

o f  t h e  hidden body. The E.M. system is based  on t h e  p r i n c i p l e  t h a t  a c u r r e n t  

pas s ing  a l o n g  a conduc to r  sets up an  induced c u r r e n t  around t h e  conductor .  If 

a n  o r e  body l i e s  w i t h i n  t h e  induced f i e l d ,  it sets up a secondary  induced 

c u r r e n t  around it, which can  be  measured. 

4. SAMPLING : 

The s u r f a c e  s t r i p p i n g  conducted on t h e  anomalous zones  shou ld  p rov ide  

s u i t a b l e  s u r f a c e s  from which r e p r e s e n t a t i v e  samples  may be  c u t  w i t h  a view t o  

f u r t h e r  t e s twork  a l o n g  t h e  l i n e s  o f  a p e l l e t i z i n g  p l an t .  The r e s u l t s  of t h i s  

- work i n  c o n j u n c t i o n  w i t h  t h e  r e s u l t s  o f  t h e  t e s twork  p r e s e n t l y  b e i n g  c a r r i e d  
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o u t  a t  Ottawa by t h e  Department o f  Mines shou ld  d i c t a t e  t h e  m i l l i n g  and 

s m e l t i n g  r equ i r emen t s  o f  t h e  Bear  R i v e r  i r o n  ore.  

5 . GEOLOGICAL MAPPING: 

A g e o l o g i c a l  r econna i s sance  o v e r  t h e  area w i t h  mapping on a scale o f  

1 i n c h  = 1000 feet is recommended, w i th  d e t a i l e d  g e o l o g i c a l  mapping o f  t h e  

immediate o r e  zones on a scale o f  1 i n c h  = 200 feet. 

6. TESTWORK: 

T h i s  work shou ld  be  c a r r i e d  o u t  by p r o c e s s e s  o f  m i n e r a l  d r e s s i n g  and 

p e l l e t i z i n g .  The p r o j e c t  would be c l a s s i f i e d  under  t h e  f e a s i b i l i t y  s t u d y  

end t h e  r e s u l t 8  i n c o r p o r a t e d  i n t o  a f i n a l  economic rtudy p r i o r  to ,  and as a 

p r e r e q u i s i t e  f o r  major  f i nanc ing .  I n  t h e  market ing  s t u d y ,  t h e  writer h a s  

communicated w i t h  v a r i o u s  i n t e r e s t e d  firms and h a s  d e l e g a t e d  a Mr. Arai - a 

competent  i n d i v i d u a l  who is f a m i l i a r  w i t h  t h e  Japanese  markets ,  t h e  firms 

a c t i v e l y  engaged i n  i r o n  p roduc t ion ,  and t h e  l e a d i n g  pe r sonne l  heading  t h e  

smelters i n  Japan. I t  is  sugges t ed  t h a t  Mr. Arai b e  g iven  a r easonab ly  free 

hand t o  pursue  t h e  f i n a l  r e s u l t  on b e h a l f  o f  P a c i f i c  Giant  S t e e l  Ores Ltd. 

and as compensation, a r rangements  - i f  t h e  market ing  is s u c c e s s f u l ,  t o  have 

Mr. Arai d i r e c t  t h e  company's e x p o r t  o f  materials end p o s s i b l y  p a r t i c i p a t i o n  

f i n a n c i n g  by major  i n t e r e s t s  o f  h i s  acquain tance .  

TRANSPORTATION: 

A s t u d y  o f  a c c e s s  r o u t e s  t o  t h e  p r o p e r t y  - by proposed road  and 

r a i l r o a d ,  t h e  c o s t  comparison, and advan tages  o f  each ,  and a n  e s t i m a t e d  c o s t  

p e r  t o n  t o  t h e  n e a r e s t  s eapor t .  T h i s  p r e l i m i n a r y  s t u d y  c o u l d  o n l y  be  

completed when adequa te  r e s e r v e s  have been proven up, and a t  t h a t  t i m e ,  
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Federa l  a s s i s t a n c e  may be e n l i s t e d  with a  view t o  c o n s t r u c t i o n  o f  a  nor the rn  

t r a n s p o r t a t i o n  system. Included i n  t h i s  proposal  should  be  t h e  Crest I r o n  

t r a n s p o r t a t i o n  r o u t e  o f  t h e i r  proposed r a i l r o a d .  

8. ECONOMICS: 

Th i s  s tudy,  too ,  cannot be completed u n t i l  r e s e r v e s  have reached a  

minimum leve l .  However, cons ide ra t ion  and c o s t s  may be commenced on a  

p e l l e t i z i n g  and/or sponge i r o n  p l a n t ,  power f a c i l i t i e s  r e q u i r e d  ( u t i l i z i n g  

t h e  Eagle P l a i n s  - Pee l  Pla teau o i l  and gas  r e s e r v e s ) ,  t o g e t h e r  wi th  a market 

9.  ESTIMATES t 

The c o s t  o f  t h e  pre l iminary  f ie ldwork is es t ima ted  a s  fo l lows  f o r  a  

. t h r e e  t o  f o u r  month period:- 

Bul ldozer  a t  $5,500. p e r  month 

- a i r s t r i p  c o n s t r u c t i o n ,  
s t r i p p i n g  and bul ldozing 

Camp s i t e ,  s u p p l i e s  

Equipment, d r i l l  s t e e l ,  dynamite, t o o l s  6,500.00 

Geophysical survey 1 
Bulk sampling 1 
Geological  mapping and engineer ing)  

F e a s i b i l i t y  s t u d i e s ,  m i l l  tests, market s t u d i e s ,  5,000.00 
t r a n s p o r t a t i o n  r o u t e s ,  etc. 

Management, overhead 5,000.00 

A i r c r a f t  c h a r t e r ,  communications and 
miscel laneous  t r a n s p o r t a t i o n  

Contingencies - 15% 8.000.00 

T o t a l  - S 63,100.00 
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An addit ional  sum should be provided f o r  the Company t o  invest igate 

other properties and interests.  

The estimates do not include the costs tha t  may be incurred by the 

Company as expenses i n  financing o r  general promotion. 
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GEOGRAPHY - 
1. RELIEF AND ELEVATION: 

The Giant  S t e e l  and G.S. mine ra l  c l a i m s  occupy a wide g l a c i a t e d  v a l l e y  

i n  t h e  Wernecke Mountains approximate ly  one  hundred a i r  miles n o r t h e a s t  of 

Meyo. T h i s  a r e a  is p a r t  o f  t h e  Selwyn Mountains which rise t o  e l e v a t i o n s  of 

o v e r  e i g h t  thousand feet above s e a  l e v e l .  The v a l l e y s  a r e  wide U-shaped wi th  

t i m b e r l i n e  a t  t h r e e  thousand,  f i v e  hundred feet  e l e v a t i o n .  The g e n e r a l  relief 

is  f r o m  f o u r  thousand t o  s i x  thousand feet above sea l e v e l ,  w i t h  t h e  main 

showing a t  t h e  e l e v a t i o n  o f  t h e  v a l l e y  f l o o r  o f  f o u r  thousand f e e t .  The r e g i o n  

t o  t h e  e a s t  is rugged i n  t h e  extreme wi th  t h e  h i g h e s t  peaks a t  e i g h t  thousand,  

seven hundred and f i f t y  f e e t .  

North o f  t h e  main showings (downstream o f  Bear R i v e r ) ,  small copses  of 

s t i n t e d  t i m b e r  growth e x i s t .  The underbrush is l i g h t .  The main t i m b e r  growths 

a r e  p i n e ,  s p r u c e  and poplar .  The v a l l e y  bottom is  swampy and s u p p o r t s  a mossy 

and pea ty  vege ta t ion .  

2. CLIMATE : 

The c l i m a t e  o f  t h e  Yukon c o n s i s t s  o f  ha r sh  w i n t e r s  and g e n e r a l l y  

p l e a s a n t  summers. During t h e  pe r iod  June  and J u l y  d a y l i g h t  las ts  f o r  twenty  

hours. 

The r i v e r s  open du r ing  May and s t a y  open u n t i l  l a t e  October  and some- 

times November. Average annua l  p r e c i p i t a t i o n  is e s t i m a t e d  t o  be  f i f t e e n  inches .  

Extremely low t empera tu re s  a r e  n o t  uncommon, b u t  seldom p e r s i s t  f o r  more 

t h a n  f o u r  t o  f i v e  days  a t  a time. Temperatures d u r i n g  t h e  w i n t e r  may a v e r a g e  

0 Q F. wh i l e  d u r i n g  t h e  summer - S O ~ F .  
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Snow covers  t h e  ground f r o m  November till May. 

The mosquitoa during t h e  June t o  JuLy period,  and black f l ies during 

t h e  August to September period,  cause discomfort to both humans and animals. 
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GEOLOGY .- 

The a r e a  i n  g e n e r a l  is u n d e r l a i n  by Pre-Cambrian rocks  (mapped 

r e g i o n a l l y  by Green and Roddick, 1961,  G.s.C.) which a r e  c l a s s i f i e d  as  

sediments  and t h e i r  metamorphic d e r i v a t i v e s ;  da rk  g rey ,  t h i n  bedded a r g i l l i t e s ,  

s l a t e s ,  p h y l l i t e s ,  minor g rey  q u a r t z i t e ,  dolomi te ,  conglomerate and l imes tone .  

T h i s  is a d j a c e n t  t o  a younger dolomi te  zone, wh i l e  f u r t h e r  n o r t h  is y e t  a '  

younger band o f  l imes tone  c h a r a c t e r i z e d  by t h e  c o l o r  o f  t h e  weathered s u r f a c e s  

- t h e  former  be ing  orange ,  t h e  l a t t e r  a g r e y  and bu f f  c o l o r ,  

Loca l ly ,  t h e  hema t i t e  o r e  is  c h a r a c t e r i z e d  by its banded appearance  

wi th  j a spe r .  The hemat i t e  v e i n s  c o n t a i n ,  i n  t h e  lower  s e c t i o n s ,  bands o f  

q u a r t z i t e  and s l a t e ;  t h e  q u a r t z i t e  be ing  p a r t l y  r e p l a c e d  by hemat i te .  The 

t r e n c h i n g  h a s  exposed s e c t i o n s  o f  massive,  f i ne -g ra ined  h e m a t i t e  w i t h  f e w  

i n t e r c a l a t e d  rocks  - showing s i g n s  o f  metamorphism, p o s s i b l y  o r i g i n a t i n g ' a s  

a n  a l t e r a t i o n  o f  l i m o n i t e ,  s i d e r i t e  and/or  magneti te .  The h e m a t i t e  is  

a f ine -g ra ined ,  d a r k ,  s t e e l  grey ,  c a r r y i n g  7096 Fe. Occurrences o f  t h i s  n a t u r e  

u s u a l l y  produce hema t i t e  beds o f  g r e a t  t h i c k n e s s ,  and are c l a s s e d  a s  t h e  most 

impor t an t  o r e  o f  i ron .  

The k n o l l  o r  r i d g e  expos ing  t h e  hema t i t e ,  and known as t h e  main showing, 

is a prominent  f e a t u r e  on t h e  e a s t  s i d e  o f  Bear R ive r  a l o n g  t h e  f o o t h i l l s  o f  

0 
t h e  mountains. The g e n e r a l  s t r i k e  o f  t h e  r i d g e  was 110  (magnet ic ) ,  w i t h  t h e  

s t r u c t u r e  c u t t i n g  i t  a t  a n  o b l i q u e  a n g l e  a t  1 ~ 5 ~ :  The d i p  v a r i e d  from 

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

hundred f e e t  from its peak t o  t h e  v a l l e y  f l o o r  and measures approx ima te ly  

s i x t e e n  hundred feet a l o n g  its major  a x i s  and e l even  hundred feet a c r o s s  t h e  

minor a x i s ,  w i th  a g e n e r a l  "Vn shaped p l a n  and s e c t i o n .  
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The g e n e r a l  f e a t u r e s ,  g e o l o g i c a l l y ,  of t h e  r i d g e  r e v e a l  a  g r a d i e n t  i n  

hema t i t e  c o n t e n t  o f  t h e  rock mass from a b r e c c i a t e d  j a s p e r  a t  t h e  t o p  o f  t h e  

r i d g e ,  through a j a s p e r  cemented by hemat i t e ,  through banded h e m a t i t e  and j a s p e r ,  

t o  massive hemat i te .  T h i s  is i n d i c a t i v e  o f  t h e  d e p o s i t  and it is expec ted  t h e  

f e a t u r e s  b e a r  r e l a t i o n s h i p  t o  t h e  p o s s i b i l i t i e s  o f  a  t rough- l ike  s t r u c t u r e ,  

f o l d e d  and subsequen t ly  minera l ized .  T h i s  would a f f o r d  a n  appearance  o f  

"zoning effectn and is a c t u a l l y  a  s e r i e s  o f  s t r a t a  more o r  less competent  which 

provided  f a v o r a b l e  c o n d i t i o n s  f o r  t h e  m i n e r a l i z i n g  processes .  

The hemat i t e  is a g a i n  exposed one  thousand feet i n  a s o u t h w e s t e r l y  

d i r e c t i o n ,  i n t e r m i t t e n t l y  across a one thousand feet width. I t  is t h i s  a r e a  

o v e r  which i n i t i a l  s t r i p p i n g  is recommended. A t y p i c a l  s e c t i o n  was sampled t o  

g i v e  t h e  fo l lowing  r e s u l t s  : 

I r o n  57.446 

S i l i c a  

Lime 

Gold T r  . 
S i l v e r  -- 
Titanium -- 
~ h o s ~ h o r o u s  .09 

During t h e  1964 f i e l d  season,  s e v e r a l  hundred pounds o f  hema t i t e  o r e  

were shipped by P a c i f i c  Giant  S t e e l  Ores Ltd. t o  Ottawa f o r  m e t a l l u r g i c a l  

tes twork .  The r e s u l t s  o f  t h i s  work, a t  t h e  t i m e  o f  w r i t i n g ,  are n o t  y e t  

a v a i l a b l e .  
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GENERAL - 
The economics o f  t h e  Bear R ive r  h e m a t i t e  d e p o s i t  depend upon s e v e r a l  

f a c t o r s :  P o s s i b i l i t y  o f  p rov ing  up s u f f i c i e n t  t o n s  o f  i r o n  o r e  o f  s u f f i c i e n t  

g rade  t o  war ran t  a mining o p e r a t i o n ,  m i l l i n g  p l a n t ,  p e l l e t i z i n g  p l a n t ,  and . 

a s s i s t a n c e  by t h e  F e d e r a l  Government i n  c o n s t r u c t i o n  o f  a  t r a n s p o r t a t i o n  

system. The program proposed f o r  t h e  1965 f i e l d  season  is a  pr imary  s t e p  i n  

t h i s  d i r e c t i o n .  The d r i l l i n g  t o  e x p l o r e  t h e  n a t u r e  and e x t e n t  o f  t h e  d e p o s i t ,  

t o g e t h e r  w i th  s t u d i e s  on market ing  and t r a n s p o r t a t i o n  and f e a s i b i l i t y  s t u d i e s ,  

shou ld  produce a d e c i s i o n  by t h e  Company on its u l t i m a t e  d i r e c t i o n .  

From offhand o b s e r v a t i o n  and judgement ( n o t  mathemat ica l  c a l c u l a t i o n  

it a p p e a r s  t h a t  t h e  p o s s i b l e  r e s e r v e s  p o i n t  t o  300,000,000 tons .  T h i s  would 

have t o  be nprovenn by subsequent  e x p l o r a t o r y  work, b u t  is based on t h e  e x t e n t  

o v e r  which hemat i t e  has  been l o c a t e d  by t r ench ing .  

A r a i l r o a d  from t h e  p r o p e r t y  t o  E l s a ,  t h e  n e a r e s t  s e t t l e m e n t ,  is  j(C 

e s t i m a t e d  t o  c o s t  approximate ly  seven ty - f ive  m i l l i o n  d o l l a r s .  F r e i g h t  o v e r  

such  a  system would c o s t  0.8 c e n t s  p e r  t o n  p e r  mile. These f i g u r e s  a r e  based  

on comparat ive o p e r a t i o n s  i n  n o r t h e r n  Quebec and Labrador. The f i n a l  a n a l y s i s  

shou ld  be  made wi th  a  view t o  a sponge i r o n  p l a n t  o r  smelter i n  t h e  n e a r  

proximity.  

WATER POWER: 

G i l l e s p i e  Lake, s i t u a t e d  f i f t e e n  miles from t h e  d e p o s i t ,  is a t  a n  

e l e v a t i o n  f i f t e e n  hundred feet above t h e  depos i t .  The Bear R ive r  is one o f  

t h e  major  t r i b u t a r i e s  t o  t h e  Wind R ive r  and f lows  w i t h i n  one  m i l e  o f  t h e  

d e p o s i t .  For immediate water r equ i r emen t s  o t h e r  t h a n  power, a small c r e e k  

f lows  f r o m  t h e  c i r q u e  t o  t h e  e a s t  o f  t h e  r idge .  

HARVEY H. COHEN. P.ENO. 

- f  

ERRATAS ** Elsa, the nearest settlement should read 
Ska-y, the nearest Paoif io ooastal pert. 

- --- - - -- - - 



4+ 
CREST EXPLORATION HEMATITE DEPOSIT: 

C r e s t  E x p l o r a t i o n  hema t i t e  d e p o s i t  st Snake R ive r  ex tends  o v e r  a n  a r e a  

o f  one hundred and f i f t y  s q u a r e  miles, and h a s  a t h i c k n e s s  va ry ing  between one  

hundred and e i g h t y  and t h r e e  hundred feet. I t  is l o c a t e d  f i f t y  miles n o r t h e a s t  

of t h e  Giant  S t e e l  proper ty .  The Crest d e p o s i t  is a  f l a t  l y i n g  sed imen ta ry  

d e p o s i t  i n  Upper Cambrian strata. 

C r e s t  Exp lo ra t ion  have completed a  f e a s i b i l i t y  su rvey  f o r  a r a i l r o a d  

f r o m  Mayo t o  t h e  Snake River ,  and t h i s  system a p p e a r s  l i k e l y .  For  t h e  most 

p a r t ,  t h e  p r o j e c t e d  r a i l r o a d  p a s s e s  through major  v a l l e y  sys tems keeping  rock  

work a t  a minimum. The a n t i c i p a t e d  c o s t  is comparable t o  t h a t  o f  t h e  newly 

c o n s t r u c t e d  Grea t  S l ave  Lake Rai l road .  

A s p u r  l i n e  cou ld  be  extended from t h i s  p r o j e c t e d  r a i l w a y  t o  t h e  Giant  

S t e e l  p rope r ty ,  a  d i s t a n c e  o f  approximate ly  f i f t y  miles. Fmm Mayo t o  t h e  

Snake R ive r  p r o p e r t y ,  t h e  r a i l r o a d  would be w i t h i n  two hundred m i l e s  i n  l e n g t h  

and t o  t h e  Giant  S t e e l  p rope r ty ,  one hundred and f i f t y  miles i n  l e n g t h .  

I t  is now cons ide red  p o s s i b l e  t h a t  i f  r a i l r o a d  t r a n s p o r t a t i o n  b e  used,  

t h e  i r o n  o r e  from t h e  Snake R ive r  d e p o s i t  cou ld  economical ly  be t a k e n  t o  t i d e -  

wa te r  a t  Skagway i f  r a i l r o a d  t r a n s p o r t a t i o n  c o s t s  p e r  t o n h i l e  cou ld  b e  k e p t  

i n  a  r ange  s i m i l a r  t o  t h a t  o f  t h e  f o u r  hundred mile r a i l r o a d  s h i p p i n g  i r o n  o r e  

from n o r t h e r n  Quebec - Labrador. The r a i l r o a d  d i s t a n c e  from t h e  Snake R ive r  

d e p o s i t  t o  t i d e w a t e r  a t  Skagway would be  w i t h i n  s i x  hundred mi les .  

J anua ry ,  1965. HARVEY H. COHEN, P.Eng. 

+ A. ~ e l l d m e k ,  Whitehorse. 
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