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I NTRODUCT I ON 

Mineralized outcrops of magnetite and lesser amounts of hematite 
were first discovered in ?ate 1975 by Mr. A1 Potter while he was engaged 
in a general prospecting program in the Pine Pass area. In March, 1976, 
an agreement was made between Potter and Welcome North Mines whereby 
?otter transferred all his interest in the property in the area to a 
Joint Venture. Under this Joint Venture, Welcome North Mines Ltd. and 
Ventures West Capital Ltd. became equal partners In exploration o f  the 
deposit and surrounding area of favourable geology. 

The FALCON iron deposits were staked in April, 1976, comprising 
two adjoining claims of 20 and 16 units each. Upon recording o f  the 
claims, title was transferred to Welcome North to be held by Welcome 
North while the agreement is in effect. Welcome North acts as Operator 
for the Pine Pass Iron Project. 

Exploration work during the 1976 field season consisted of 
additional protective staking, geologic mapping, magnetometer profiling 
and bulk sampling for metallurgical purposes. initial results indicate a 
potential for mineable reserves of iron ore and further work on the 
property is recommended. 

LOCATION AND ACCESS 

The FALCON claims are located in the Omineca Mining Division 
(N.T.S. 93-0/llW) at the headwaters of Patsuk Creek. The nearest supply 
point is the town of Mackenzie, B.C., which is located 25 miles south of 
the property. Mackenzie is serviced by rail and highway, and has 
airstrip facilities. A helicopter, available for casual charter, is 
based at Mackenzie. All-weather road access reaches to within 6 miles 
of the FALCON property, however at this time the most convenient access 
to the property is by helicopter from Mackenzie. 

-.. 
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Claim Name Record No. Record i ng Date 

FALCON 1-2 2 16-262 April 12, 1976 
FALCON 3-8 389-394 Aug. 3, 1976 

1 PROPERTY EXAMINATION BY W.M. SHARP, P.ENG. 

Due Date 

April 12, 1977 
Aug. 3, 1977 

In April, 1976 Mr. Sharp spent a week examining the property 
and carrying out a magnetometer survey of a orie-mile long nor;hwester:y 
interval of the mineralized zone. The iron occurs in two approximately 
parallel bands of mineralization spaced from 60 to 150 meters apart. 
Both bands, ranging from 30 t o  90 meters in widch, were traced over a 
strike length o f  approximately 15 kilometers. Preliminary indications 
suggest that the tonnage is almost 50 million tons per 150 meters o f  

depth. The general depth continuity of the mineralization is assured by 
reason of its sedimentary origin or relationship. Character samples 
taken by Mr. Sharp yielded assays between 30% and 40% iron. Previous 
selective samples by Potter assayed 57% to 63% iron. 

The probable strike length within the property itself is at 
least 15 kilometers, and widely separate strike-related exposures indicate 
that the mineralization possesses regional continuity. The regional strike 
length o f  the particular Precambrian formational unit is closely similar to, 
and of the same age as that containing the two billion ton CREST deposit 
within the northern Yukon. Consequently, the potential o f  finding ad- 
ditional iron in the area appears excellent. 

Ref. Appendix A - Preliminary Examination of the FALCON Iron 1 

Property, W.M. Sharp, April 26, 1976. 
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2 TEST RESULTS B Y  H . E .  N E A L  & ASSOC. 

Test work by H.E. Neal & Assoc. indicates that  the concentrate 

produced is  of superior q u a l i t y  and that the recovery of magnetite is  very 

good. One ten-pound sample w i t h  a grade of 42.7 percent soluble iron was 

ground to  approximately 65 percent minus 325 mesh and then p u t  through a 
Davis tube. Soluble iron recovery was close to  80 percent; b u t  even more 

important, the concentrate produced was 71.8 percent i ton. Since pure 

magnetite coneains 72 .4  percent iron, the concentrate produced i s  99 per- 

cent magnetite. 
yielded a concentrate grade of 71.5 percent w i t h  a recovery of 92 percent. 

Another sample w i t h  a grade o f  57 percent soluble iron 

P R E L  I M l N A R Y  FEAS I B I L ITY STUDY ON E C O N O M I  CS3 
OF P R O D U C I N G  P R E - R E D U C E D  I R O N  PELLETS 

An economic study was prepared by R.  Glanville i n  early May, 

1976 a f t e r  consultation w i t h  many experts i n  the f ie lds  of m i n i n g  and  pro- 

duction of pre-reduced pel le ts .  Results from A.  Neil were not available 

a t  t h e  time of the study; consequently, a 65 percent iron concentrate grade 

was assumed rather than the presently indicated 71 percent. 

Assuming annual production of 1,300,000 short tons of pre- 

reduced pel le ts  via the Midrex process, the total  capital cost of the 
integrated operation (including m i n e ,  m i l l ,  oxide pe l le t  p l a n t ,  a n d  Mixrex 

plant) i s  $200,000,000. The rate  of return on th i s  investment, w i t h  50 
percent d e b t  and 50 percent equity financing, was calculated to  be 27 per- 

cent a f t e r  taxes. 

Ref. Appendix B - An Investigation of the Recovery of Iron from samples 2 

submitted by H . E .  Neal and Associated L t d .  by Lakefield Research 

of Canada, May 31, 1976. 

Ref. Appendix C - Preliminary Feasibil i ty S t u d y  - Economics of Producing 
Pre-reduced Iron Pel le ts  via the Midrex Process. 
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4 GEOLOGICAL-GEOPHYSICAL INVEST!GATICN 

As a result of the findings and recommendations made by 
Sharp, Neal and Glanville with respect to the geological, metallurgical 
and economic potential of the FALCON iron deposits, further geologic 
mapping and magnetometer profiling was carried out by Welcome North Mines. 

SUMMARY AND CONCLUSIONS 

Geological, geophysical, preliminary metallurgical and 
economic studies indicate that modest reserves, of  up to 100 million tons 
of 30 to 40 percent total Fe could exist on the FALCON mineral claims. 
The proximity of the property to existing rail, power and established 
communities eases the logistics of future mining operations, preliminary 
economic studies suggest that a viable iron ore production facility 
could be established in the area. 

April I ,  1977. 

Respectfully submitted, 

Geophysicist 

Ref. Geological and Geophysical Investigation of the FALCON 4 
Mineral Claims by John S. Brock, April 1, 1977. 
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SUMMARY OF COSTS 

FALCON MINERAL CLAIMS 

Assays and Geochemical Analysis $ 14.50 
Consu 1 ti ng Fees 

W. Sharp $1,586.94 
Montgomery Consultants 35.00 
H.E. Neal 1,216.65 
Ventures West 1,000.00 3,838.59 

Di s t r i ct Expenses - exped i ti ng 82.70 
Field Equipment and Supplies, Drafting 41.92 
Rotary Wing - Alpine Helicopters 

April 7, 2 hr. $ 680.88 
July 20, 21, 2.2 hr. 748.96 
Sept. 5 136.27 1,566.11 

Salaries and Wages 
Geo 1 ogy $1,419.41 
Drafting 40.00 1,459.41 

Freight and Transportat ion 690.29 

$7,693.52 

, 
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T - P  1027 -470 Granviile St., Vancouver, B.C. V6C 1V5 Telephone (604) 687-1658 
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AFFIDAVIT SUPPORTIKG S%MHARY OF COSTS 

I ,  John S. Brock geophysicist, Welcome North Mines Ltd. (N.P.L.) 

do hereby state that, to the best of my knowledge and belief, the 

statement o f  costs presented in this report (Geological, Geo- 

physical and Preliminary Metallurgical Report on the FALCON Claim 

Group) is both correct and true. 

SWORN BEFORE ME at the City 
o f  Vancouver, in the Province 
o f  British Columbia, this 
2.6 day o f  April, i977 

- 
John S. Brock 

April 26, 1977 

P r o v e o f  British Columbia. 
.. 
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P E XSOMN E L 

1976 
Days Worked 

John S .  Brock Geologist 
3029 Proc tor  Avenue 
West Vancouver, B.C. 

A l l  o the r  work performed by consul tants  
on a cont rac tua l  basis. 

Apr i  l 30 
J u l y  20, 21 
September 3 ,  4, 5 
November 8 
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CERTI Fi CATE 

I ,  John S. Brock, of 3029 Proctor Avenue, West Vancouver, British 
Columbia, DO HEREBY CERTIFY: 

1 )  That I am a geologist and geophysicist with a business office at 
1027 - 470 Granville Street, Vancouver, B.C. 

2) That I am a graduate in geology and geophysics of the University 
of British Columbia (B.Sc. - 1964). 

3) That I am a Fellow of the Geological Association of Canada (i967), 
a member of the Canadian Institute of Mining and Metallurgy (1966), 
and a member of the Society of Exploration Geophysicists (1968). 

4) That I have practiced my profession as a geologist and geophysicist 
for the past thirteen years. 

5) That the information, opinions, and recommendations in the attached 
report are based on personal knowledge of the FALCON property 
gained from work in the field in the period July 20, 1976 to 
September 5, 1976. 

6) That I hold an interest in the shares of Welcome North Mines Ltd. 
(N.P.L.), and that I am employed by Welcome North Mines Ltd. (N.P.L.) 
as an officer and di rector. 

John S. Brock 

DATED at Vancouver, British Columbia this 1st day of April, 1977. 

.. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 



PRELIMINARY EXAMINATION OF THE FALCON IRON PROPERTY 

(3': N.M. SH&,9?, N.A.Sc..,, P.ENG., CONSULTING EKGINEER) 



. . April 26, 1576 
. .  . .  . .  

Welcoine Norrh Hines Ltd. 
Sui.Le 1027 - 470 Granvi 1 te Street 
Vancouvar, B r i t i s h  Coluxbia 

At;ent.Ton: Mr. Jchn S. B m c k ,  Pres.  * 

Gentlemen: 

' 

. .  

With this the writer respzctfuily transmits h i s  report, 
"Preliminary Examination , o f t h e  Falcon !roc Property, Oni.neca Miaing 
D I v i s i oii, 8 .  C .;;. . 

Tho scop of tf,e f i e ? d  exaninstion was substantially re- 
stricted ty the snow covei.;nd scrface acccss conditions prevai 1 ifig 

. a-i: the zimi - particularly over s:eep slopes and corniced r i d g e  - 
c7ests. W i t h  only a nIr,inaI a m ~ ~ i t  o f  bedrock exposed or  accessible 
f o r  direct zxarnination, the writer decided to place most emphasis on 
obtaining 5 s  much indirect evidence as possible concerning the w i d t h ,  
tenor and s t r i k e  extent of the miners1 izalcion - v i a  fioi$-or-less 
deta i Zed magnetometer surveys. 
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!JEL'COrV;Z NCRTH 'Y. I NES 'LTD .' '('N.'P .'L .) 
' R E P C R T  

of t h e  

# P I N E a  P A S S  P ? O J E C T  

P R E  L 1 rc11 N A R Y  E X 4 Y b  ! f\! AT i 0 N 

FALCON l R C N  P R O ? E R T Y  

( 5 5 ' 4 2  ' N ,  1 2 3 O - 2 0  i \ d ;  N .T. S. 930/11W) 
O H I R E C A  Y I N I N G  3 ! V i S ! O N ,  S.C. 

L b y  
W . ~ .  S h a r p ,  P .  E n g . ,  North  Vancouver ,  S.C. 

- A p r i l  25, 1 9 7 6  
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SUMtYARY AND C O N C L U S  i GAS . .  
. I  

. .- 9 

?i;e Falcon iron Property si.rua;es 25 ;ilIles north of Mackeazie, 
13.2.~ and betwzen elevations of 3500 - 6000 feet. 
;-,z;Icopter. -[he deposit  wss discovered by Xr. Al Potter in 1975 and 
staked by hiin dur ing Apiii, ?976. 
c5aifiis of 20 anG 16 'units' each. 

Current access is by 

The property con?rises two adjoining, 

Strata-bound che r t -naSne t l t e /hemat i t~  mineralizatioa occurs 
wiS-.:a Late Precanbrian a r g i ! l  Ices,. ~reywackes, and  re la ted  rocks. 

'- , - u ,~ l ,~ , .~cm~l  - ---I- .- G I ; ~  hos:ing the deQosit has a 

;;i?'les withla t$e Xackenzie Araa, and Is closaly siniiar to, and of the 

S ~ ; E  age .as ;ha2 containing the 2-bi 1 I i o a  ton Crest chert-heciati te 
(tacon i te) depos I t wi th i n  the aorthern Yakon. 

Tha 
N.W. - S.E. extant o f  30 

- 8  ir,e iocal :ran ainerai Izatlori CGQi-~SeS f ine-Srairied, nixet 
r;ta~ii~;Ite and heriatits in a panel of sof:-sk,sGred to hard cherty-a;tsrei 
sedi:nznts. Widely-separate, strike-related exposures indicate that the 
riiimial ization possesses reg io~a ' i  continuity; it has a probable strike- 
l e a s t i ;  of at least 2 112 ni'ocs wizhin the property itself. 

w r t h  only very local exposures of bedrock, principally consisted of a 

m~gnetoxeter survey of a 1 miie-long northwesterly interval of the zone. 
; h e  nagnetonetei data, plus substantiating evidence from outcrops, in- 
dicated two approximately parallel but sinuous bands of mineralization 
spaced from 200 - 600 feet apart. 
i n  horizontal width, were traced over a strike-length af about 3900 feet. 
3atS srrlke norzhwesterly wi-ih the general fornational trend and dip 
idoderately t o  steeply southwest. 
sFggest that t h e  paired bands represent either t w o  distinct zones or a 

s:iigle zone which i s  repeated within the near-parallel limbs of a truncated 
*,Co?d . 

2 

The recent examination, made undsr winter weather conditioas a ~ , d  

-- 

Both bands, ranging from 100 - 300 fee; 
- 

Alternative interpretation of the data 

Currently, there are insufficient data of the type required for 
2 farina1 ore reserve estirnate;'however, preliminary estimates o f  the 

c-\ 

-. . .  
.. 

I # .  a. 

f 

* .. . . .  . .  . ,  h . . . . _ '  
. . .  

a .  
. a :  

. *  .. . *. 

. .  . .  . .  



' L  . . . .  . . .  ...-. . .  I 

. ,  . . . . . .  .:. u b s ~ F f  I r i  the i i l ference o f  9.1 n i l l i o n  ?on9 tons per  100 v e r i i c s l - f e e t  
' .  .. \.  ;.. !. a ' . : ;  . , . * '  , 

.,or, a l t e r n a t i v e l y ,  1.63 million iong tons p e i  100 v e r t i c a l - f o o t  and 

. BOO0 See2 of s t r i ke - leng th .  

' grade, determinat ion has been attempted. 

3 .  . , 1  . . . I 

. .  . .  To date, no Systematic sampling f o r  averase 

Two "character samples" taken 

. . by :he w r i t e r  returned assays of 31.7% and. 30.4% Fe, respect ive ly .  

' . .  Pscvious s e i e c t i v e  sampling by others y i e l d e d  assays o f  57% - 63% i ron.  
. . . . .  . .  . '  . . . . . . .  . .  iiowcvsr, oil the bas is  o f  t h e  proper t y ' s  tonnage p o t e n t i a l  alone t he  , . . . . . . . . . . . . . . . .  ..; . . .  . . . . . . .  . I  . . . . . . . .  . . . . .  .'.Wrqtcr considers tha t  the f o i l ow ing  reconxiendations should be c a r r i e d  out - . . . . . .  . . .  
.. * 

. . . . .  
' .  . .  

. . . .  . . . . . . .  
. . . . . .  . i ' ,  . ,  

' .'.I , . . :. * : .. , 

: .  s3t.hough cot  necessar.iIy I n  tha exact order shown. 
. . . . . . .  

, :,, . . , 

a: 

. . . . . . .  
. . . .  . . ' ,  

, .  

. . . . . . .  . .  RECOMMENDED EXPLORATION . . . I  ' 
:. . 

. .  
. . . . .  . . . .  . . _  I 

1 ' .1 

a .  . , .:. 
. . . . .  . . .  . * 'STAGE . . . .  

' *  

. .  . . . . . .  
..' 8 ' . , . . .  1 *.. 

1 . . ,. 
.c: :, . 

. ' [a) Order a contoured ( a i r  photo) mosaic a5 a base map f o r  f o ~ ~ o w - u p  . .  . .  
. , .  . 

SF5Ed e x p l o r a t i o n  and o f f :  ce compi i a t i o n s .  

lines a t  i /8-rniIe (approx. 200 m.) 

. .  I : 
gr .:.. . . . .  (S) ' E s t a b l i s h  new survey base-l ines i n  n o r t h ' r i d g e  area for  cross-sect.  

. .  

:.. 
. .  

s t r i k e - i n t e r v a l s ,  and run ground &. p:,:'.' , 

1 ' . , . I ,  . . 
. . .  ' .  * I , OT a i  r magnetometer profi  i es .  . I  

. .  
. .  
.. . :  . 

. .  * . . . .  . .  

. . .  . , , .. : : : I . .  Extend ground geological/nagnetometer survey down r i dge  nose S.E. of 
, * . , ' , ' .  . *  . . '  e x i s t i n g  s t a  10 - 0, i n c l u d i n g  cross-sect ional  .or contour t raverses. 

. (GI 
* .. a .  . 
. . . .  

::"" ;. , .  . . ,  . '  
(d) Carry ou t  systematic sampl i n g ' o n  se lected cross-sections. 

' .  ' ( c )  Carry out an a i rborne magnet e t e r  'reconnaissance survey o f  the  l o c a l  . . .  
. . . . . . . .  . .  

. .  . . . . . . . . .  , .  , ; . 
' & i ron  formation'. 

. .  . .  , . ,. 
t , .  

3. : ' . ..... ; STAGE 1 I ' : . . . . . .  . .  
* .  . 

. .  
. * '  . . . . . . .  ;--* .: .- :.; 

. .  . ' .  * 

. . .  . . . . . .  
. . . . .  . . .  . . .  

t , ; ,  . *. 
,..'I, 

.'a , Open - cont ingent  on Stage L r e s u l t s .  . .  . .  - .  

. . . .  i , . , :  

* .  
. .  

. . .  
* .  

. I  

. .  . I .  

. . . . .  . . . . . .  . . .  
. . . . . . . .  . . . . . .  

. a  . 

, I  I 

. .  . .  
. .  . .  

. . . . .  

, .  
f .  , . 

* .  
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. .  
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1 * : . : , , . , - * .  ' , .  ;. 
_ . . .  * , ; , , . ' . ' , '  

1- ;,;. .. ';.. <: .; i .. . 3 , .  * : * '  *;. ' ,  . . . .  
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3 .  * .  
t .. . . . , t .  . *  

Provision for copying or en:aigemnts . .  

,..,. ( S ) - ( c i )  i a c l . ,  Estimate :O days, 3 man-crew 

Ciew xob .-dtmoS. expense . $ 350 
. , I  I.; ' k l i c o p t e r ,  renta l  C fuel, I0 h r s .  3500 
. I  * .  Geologist, ( fee or sa lary)  + f i e l d  

E 500 

750 
750 

' .  . .  . .  
expense 

, Survey Asst. wages +' : , f ie ld  expmses  
t . .  . . .  

. .  
Saap:er, wages 3 f i e l d  expenses 

Provision f o r  d r i l l ,  s t e e l ,  and tool 
rentals and explosives 3 0 0 .  

Provision for  assay charges, 25 0 $30 750 7900 

I -  

. .  
,- 

n 

(2) Es-Linate 50 'line-mi. @ $60/mi. + mobilization 
costs 3500 

I500 ' if) Trovisioa for  omissions c contingencies 
. I  

h '  

Total, Stage 1 $ 1  3,750 

\ 

.. 



. I .  ' . !  % .  F i e l d  woik, based on daily helicopter transport to  and  fromthe property . .  
' .  . ' '. was carried out during April 3 ,  4, 6 ,  and 7. 

:l;e helicopter was igri3L;adedL due to adverse f l y i n g  conditions, the writer 

On A p r i l  5,  d u r i n g  which 
* * '  . .  

a .  

1 .  ) .  . . , . )  
CIT .3 -h  A!-r .  C l r L  day computing and p 2 O t t i n g  f ie ld  work accornp: ished, compi i ;ng 

* ,  
,, * * otheic property data, and plarrning follow-up f ie ld  work. The writer re- 

Ai-rzngemefits pei-tairiirig to lodging,  he1 icopter Cransport, and 
, * ' turned 20 Nornch Vancouver oa A p r i l  8. I . .  

a .  
* .  

* .  
. n  . . . #ac~,2  sss;staace were very ab ly  handled by Nr. A 1  Potter. Excellen'i 

* . .  . .  .. . . co-operation and assistance on' the actual f ie ld  work were provided by Mr. 
Gzsy 3aal; c o x u r r e n t l y .  

. *  k s s r s .  Potter and Brian Boychuk staked suck 

1 * .  zlo2n-,s as were required to cover t h e  kmwn iron showings i n  the Patsuk - 
' #  * KZpta Creek Eocality. 

r- 

PROPERTY ' 1  

') ' 
. .  

;(I 
[a) Location and Access I+ . 

'4 b , 

The property situates wlthin the Misinchinka Ranges a t  5 S o 4 2 l N ,  I I I . .  : . I .. ' 
. .  

' 323"-20iW, or  a t  approximately 25 m i l e s  N.N.W. of Mackenzie, B.C. The 

elaim blocks s t r a d d l e  a section of t h e  range traversing the headwaters 
areas of Patsuk and Kinta Creek. 

1 ' .  

. ? .  * ' 
. I  * *  * I h' 

.*; . between 3500 and 6000 feet above sea-level . 

. 

Over t h e  claim block, elevations range . .  

a .  . In respect t o  i t s  regional geological set t ing,  ' the property l ies  * '  , .  

. ... 
* 

' just w!thin the  "East Marginal Tectonic Belti of the Canadian Cordillera. 
. \  T k  property Fs currently and most conveniently accessible by 

. .  ' ' - . way of he1 icopter. 
Bran their  base a t  ~zckenzie. 

Currently, Alpine Helicopters operate one Je t  Ranger 
. -  If required, the property could be connected 

I. . to  :he WO I I  i s ton Lake main haul road b y  constructing a road up Kimta Creek. 
a On the basis of t h e  topography shown Gn Map 930/11W and a maximum 10% grade, 
'it would appear that only 5 t o  4 miles of not particularly d i f f icu l t  road 

* * 

. . 

.. 

. c 



.- .- r;ke topography w i t h i n  the general :ocal i t y  iznges from moderately 

rrlnn ru,geZ, t o  rtigged, to l o c a l f y  prec ip i t ous .  However, i t  would appear t h a t  

gmund-access to most i r r t e rva l s  of t h e  minera l ized zones should no t  be too 

GJ'Xicci:t during t h e  'suliiiner' season. Eccause o f  the snow cond i t i ons  pre- 

va::jng a t  Ehe t ime o f  the examination i t  was no t  poss ib le  t o  observe 

actual sL;rface c h a r a c t e r i s t i c s  of the proper ty .  However, i t  would appear 
.- rr ., 

, o u t c r o ? ~  of the m i n e r a l i z a t i o n  or evidence o f  them by way o f  float 

s:-iou',d be -:oirly p l e n t i f u l ,  I n  view of che facl i  t h a t  these occur a t ,  o r  
. .  

I "r . . cjosejy above ' i imberl ine. 

SZe c l i m a t e  a: the General e l e v a t i o n  of the showings may be des- 

cribad as t y p 1 c s I l y  c e n t r a l - i n t e r i o r  a l p i n e .  

s~ix,o;b probably extends from e a r l y  June thi-ough September, w i t h  tenpeiatures 

gzners:E-y TsbwJing between cool and warm. 

The r e l a t i v e l y  d r y  summer 

Cver the remainder of  the year 

.- I\-rc$erGt"iuies - would be expected t o  range from c o l d  to extremely co ld.  The - 
I? . . aodzrzte mount of p r e c i p i t a t l o n  du r ing  the w i n t e r  accumulates as snow, 

w i t h  normal depths probably reaching a maxIrnL;m 8 - 10 feet, a t  the general 

elevation o f  the showings. 

. .  CLAIMS 

. .  ' 

These comprise the a d j o i n i n g  20 - u n i t  Falcon I )  c l a i m  and 16 - 
' ernit Falcon #2 c l a i m  - a l l  located under the Modi f ied Gr id  System. These 

, 

were staked by A.R.C. Pot te r ,  F.M.C. No. 143630 between 10 A.M. o f  A p r i l  3 ,  
1976'and 5 P.M. o f  A p r i l  7, 1976. Metal tags, respec t i ve l y  numbered 07501 

' 
. ord 07502 and w i t h  requ i red  in format ion impressed, were a f f i x e d  to the 

' r e q u i s i t e  claim posts. The claims were recorded i n  Vancouver on or abolit 

A p r i l  13, 1976. 

: kckenz ie  and Pr ince George comprise convenient sources of . *  

P-4 * Frzibour, suppl ies,  and miscellaneous services.  Transpor tat ion f a c i l i t i e s  

are cxceflent, i n  that a modern highway and B. .C.  Railway both serve the 
-. 

+ ._ 
t w n  of Hsckenzie. ' I .  

I 

* .  . . 

i 
, WILLIAM M. SHARP, P ENO 

, I  ,, I, ' ' I  

I ,  
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H I  STORY 

_ .  : -"'.Y 

. . The showings  werefound by A.R.C. Potter i n  e a r l y  Augus t ,  1975 - 
whi2e  e q a g e d  . .  i n  a g e n e r a l  base rmtaals p r o s p e c t i n g  prograin i n  t h e  P i x  
?ass area. They c o n s t i t u t e  a new d i s c o v a r y .  In  a d d i t i o n ,  t h e  t a c o n i z e -  
t y p e  i ~ " ~ , - i  o c c u r r s n c e s  a?pci,ren:?y c o a p r i s e  t h e  f i r s t  05 t k i r  t y p e  fomc 
i n  &;itSsS Columbia - a t  ?eas t  t h e  f i r s t  of t h e i r  t y p e  of a n y  r e a l  

' 

. .  . REGiONAL GEGLBGY . .  

'!. . - P I  ,die Fa:con i r o n  S S G W I ~ ~ S  s;cuz% w i t h i n  t h e  Eas;er;i X s i - ~ i n a ;  . 

'fez:onic Beit  of t h e  Canadian C o r d i l i e i a  n e a r  its  west e d g e ,  a c d  w i t h i n  
t h c  wes-Ler ly- f lanking  razses of t h e  Rocky .kio;rntains. Rocks w i t h i n  ; h i s  
k : - c  raziier unlformiy s t r i k a  r , o r t n w s s ~ w a r d  or  para: l e l  t o  t h e  gmera :  

Cord:: ieran t r e n d .  ?Sey a l s o  d l s p l a y  r e g i o n a l  c o n t I n G i t y ,  i n  t h a ~  ss;;ss 
- zfid f o i - r z t i o n s  of s i m i l a r  a g e  and l i t h o l o g y  s x t e n a  from s o u t h e a s t e r n  3.C. 

-P 
'r- 

iato and t h r o u g h  t h e  Yukon. 

d ~ ; n i ~ r ~ " i : y  f i n e  to  c o a r s s - S r a i n e d  c c t a s e d i a e n t s  and c?as"cc s e d i z s n x s  w i t k  

a h i g h  p r o p o r t i o n  of c a r b o n a t e s ,  and  a re  o f  Upper Proterozoic t o  Lower ;rid 

W i t h i n  much of t h e  b e l t  t h e  r o c k s  are prs- 

.r rVIiddle P a l e o z o i c  a g e .  To a l e s s e r  extezt ,  s t r i p s  o f  simi1a.r rock occur 
w i t h i n  t h e  Omineca B e l t  t o  t h e  west across t h e  d i v i d i n g  Rocky Mountsin 

' Treach. 
T h e  s t y l e  o f  s t r u c t u r a l  d e f o i n a t i o n  w i t h i n  t h e  Rocky Kol;ntain 

sect ion of t h e  East Marginal  6 e l t  i s  o n e  i n  which  t h e  g r o s s  s e c t i o n  of r o c k s  
h a v e  been d i s p l a c e d  and  s t a c k e d  by s e v e r a l  r o u g h l y  p a r a l l e 1 ,  g e n e r a l l y  
low-angle ,  e a s t w a r d - d i  r 9 c t e d  t h r u s t s .  
some e v r d e n c e  of t h e  e x i s t e n c e  of a t  l e a s t  t h r e e  major d e e p - s e a t e d ,  
p r o b a b l y  h i g h - a n g l e  f a u l t s  c u t t i n g  t h e  g r o s s  C o r d i l l e r a n  Belt. 
a b l y  reflect t h e  o c c u i r e n c e  of p e r s i s t e n t  d i s p l a c e m e n t s  on b a s e n e n t  

W i t h i n  B r i t i s h  .Columbia t h e r e  i s  

T h e s e  prob- 

s t r , u c ' c u r e s  i n i t i a t e d  i n  e a r l y  P y x a m b r i a n  t i m e .  
shown' cr;zz;ing t h e  g e n e r a l  sect i o n  o n  a 1 i n e  pos  i t i o n e d  soine 30 m i  les 

r ioi thwsst '  o f  t h e  Falcon Iron p r o p e r z y .  The p o s s i b l e  a s s o c i a t i o n  or' 

T h e  i i l iddle o n e  of t h e s e  is 





, . . .  . .  . _ .  

17' . G 

c:r;s'iers of nZnera1 de;losits w i ~ h i z  broad be:% centered on these 
sti-erc'iui-a? features ?,as often been mentioned i n  the geological 1 iterature. 

*- 

A t  the Fs Icon I ron ?roperty t h e  chert-~agneti;e/hemat i te  
iG.:eral izaz;on occurs within soft schistose argi i 1 i tes ,  greywsckes and . 
re:a:ed sediaefiLs w h i c h  are i r x l u d e d  i n  a broad forlmational u n i t  ?f 
>kicliynTan a.rg3 11 i te, p h y l i  i te,  sandstons, ? imestone, and g r i t .  irre 
i i i i & i S l  Izatlor. conprises a s';;atiforn deposit - possibly o f  the 'Shuswap' 

- t  

-";'/3e. The local host rocks and mineraiizazion rs f lec t :  a typical 

* .  sZrucc;c;ral ?ncoi,?pe:axe and  &??car :o have been c?osaly and frec,c;efir?y 
con?lex;y f o ' l dcd .  

za.i'E'or-. are, or? t h e  basis of t h e  wrizer's uaders tazdIng ,  s i a I ?a r  to Chi i t  

cx;s;ing a t  the 2-bill ~ C C  toa-plus Cres; cheTt-henati'i'e (taconize) 
d s p s i t  the zorth Yckon seccioa or' the East fiarginal; Belt. Tne Crest 

deposi-:, however, has not yet beea deveiopad, by reason of its renote 

ioeaxion i n  res?ect o f  m j o r  supp:y, service, and transportation Fac;li~lzs. 

Also, ti;e t y , s i  ai;S lithologic s e t t i n g  of xhe ninerai;- 

c 

-, iiie regional s t r ike l s n g t h  of t h d  particular PrecaabrIzn 
I /- 

Fornational unit host ing t k  FaIcon iron mineralization exceeds 30 nl les. 
Zonsequently t he re  are no apparent lotera? resrrl c t ions  t h a t  m i g h t  
I;;-flr;ence decisions relative ro prospezticg and exploration on a broadar, 

or regional scale. 

I+ 

PROPERTY GEOLOGY AND Y,INE%AL1ZATION 

(a) Lithology a n d  A p p a r e n t  S t r u c t u r e  
. .  

. .  

Bedrock, where exposed w i t h i n  a few very local snow-free areas, 
was "Lntatively identified a s  strong'ly schistose black a,rgi 11 i te a n d  

slszy-to-schi stose grey to brown argi 1 1 i te and greywacke. 
zp,~arently-sedimentary rocks a1 so occur within the local formation; 
h~weve;., most of these comprised ridge and upper-slope expo.sures which were 

Some m s s  i ve, 

, .  
I .  

. inaccessible a2 t h e  tine of t h e  exaaination. 
'. . , , .  

, I  

. .  
. .  

. I  . .  
I . .  , . . . .  . *. . . .. , .  . I 

. *  . 
. I .  . .  , .  . .  

, . .  

, . . .  
. I . .  . . - .  . .  

. .  . 

. .  
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ox2osurcs itxainlned by the w r i t s r .  

. ,,o - 
, ~ J G  

Cfeavage and s c h i s t o s i t y ,  however, . . .  .' I ... I .  - 
 re well developed - w i th  s t r i k e s  and dips,  respect ive ly ,  ranging between 

T h s  observed s t ruc tu res  are i n d i c a t i v e  of a 7OoW and 25' - 8OoSW. 

' .  l;;gt,Zy deformed assemb:age of r e l a t i v e l y  incompetent rocks. Cross- 
'.. zol=tfonal features o f  the gross format ional  u n i t  a re  n o t  known. 

. * .  
. .  

\ . I  \ . . .  d ' *  . 
I . *  

. *  .. (b) ;.Sinera] i z a t i o n  
1 .  

. .  
., . X e  s o w  cover a t  t h e  tiime 0 5  t h e  examination p r e c : u d e d  inspec- 

. c " - . ^ c  f .  
, c J u . . J  sf t h e  m i n e r a I i z i t I o n  across mos: 0-F i t s  apparent (magnetometer- 

. * . * -  i d ; c s t e d )  w i d ' ~ ! ~  a t  any of.;he mapped exposures. What was seen consisted . '  . .  
. of nixed, hard, f ine-gra ined m g n e t i t e ,  w i t h  apparent ly,  genera l l y  

. .  
, subordinale hematite. This was general 1y substant ia ted by s t reak - tes ts ,  

. .  ,w~-~id-, r a n ~ e d  Froa dark brown t o  black.  No o t h e r  meta1:ic minera js  were . . . . .  
* .  . .  
. . , .&served i n  the ;nater ia? examined. Som degree of coloui-bandi i ig (banded 

. a *  
r-- 

%ox;des or Interbedded oxides and wasre rock) was ev ident  on most 7- 8 .  

:' I .  * . ', 9 , ~ 

t. occurrences. T h i s  feature Is, repor ted ly ,  q u i t e  pronounced w i t h i n  some Y 

slz3a"rvely lower-grade m i n e r a l i z a t i o n  occurri 'ng i n  the  c e n t r a l  saddle area '.. , 

. . .  ' ...., 6,: 
a ' wkre  par t  o f  the ma te r ia l  exposed consis ts  o f  t h i n  bands of magnetite/ 

t . :  . . . .  k i n a t ; t e  zind grey, white, b u f f ,  and red-brown ( j a s p i  li te)  che r t .  Th is  
..;;. , .. . . .  . ..'..':. . .  eccurren'ce could be considered to  be a t  l e a s t  one v a r i e t y  of  ' t a c o n i t e '  - 

. '' t::e c h a r a c t e r i s t i c  low-grade o re  of t h e  Lake Superior (and Crest) sedinen- 
. .  . . . .  - ,:. - .  , . .  . . . . .  

. I  . .  . . . . .  * . t z r y  i ron  formations. 
. . . .  . .  * .  

. f i i n e r a l i z a t i o n  w i t h l n  the s t r i k e  i n t e r v a l  o f  the zone which was 
. .  0 .  . .* -. . . . . .  

'; .. I ' * 

- .. . 
',cxamfned by the w r i t e r  occurs i n  two p a r a l l e l  bands. On the bas i s  o f  the 

. i n t e r p r e t e d  magnetometer data bo th  have apparent 'hor izonta l  widths which 

. I ;.. ' . .  
. . . .  - .  , 

. I .  . . . . .  .. . r a g e  between 100 and 300 feet .  Local ly ,  t w o  outcrops prov ide ac tua l  

: .+ . .. e v i d m c e  o f  good grade i ron  m i n e r a l i z a t i o n  across widths of a t  l e a s t  40 
. . . .  

. .  ,. , .... I :- . . .  . . . .  

I: . , 
feet.: Co inc iden ta l l y ,  each band was traceabie over a N . W . - S . E .  l eng th  of  . . .  * - : .  . .  

. *  - I  * . a 'A 

. . . . . . .  c;Sout 3890 ft. ( I  170 m.). The s t r u c t u r a l  and magnetometer evidence i n d i c a t e  
. . ,  . . . .  .; ., , that  both bands d i p  steepPy ( 1 )  to  t h e  southwest. .Current ly,  two 

.. 
I .  . .  . .  

. .  

' .  
. . .  
' ) . .  

. ,: .. 

.' , . 

I '  ... 

, . ,. 

* .  . .  
, ' ,  , I ,  . . . .  . .  

. , . , , : ' ~ ,  : . 
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". . I 0  possio;  ;ties e x i s t :  

siszrzl.ized mits  w i t h i n  ; h i  sect ion,  and ",he second t h a t  they comprise the 

the :I i-st being "chat they comprise separate 

[ .-.. iJzncrbc.ted) .-..- upper  bird lower ' I  inbs of a p a r t l y  over-turned, a n t i c 1  i n a l  or 

. s;lcc?i;naI fo ld .  Or, the west band, c o n t i n u i t y  t o  the northwest appears t o  

have been a t  l e a s t  l o c a l l y  i n t e r r u p t e d  'by a f a u l t ,  o r  by buck l i ng  o r  p i n -  

' @;sir,s of  :he minera l i zed  band i t s e l f .  a i n e r a i i z a t i o n  on both bands' is 

s p a  to the southeast. Froin cur:ent i n d i c a t i o n s  o f  i t s  general trend, i t  

w ~ u f d  r;ppear co extend a t  l e a s t  an a d d i t i o n a l  8300 f t .  southeaster ly,  

tvECh ;.ore or less l o c a l  i n t e r r u p t i o n  OT compl icat ion,  to the  separate 

ex?osure f o m d  by Kr. ? o t t e r  i n  the S.E. corner of Falcon 172 cla im.  
-.. 
bce seneit1 depth c o n t i n u i t y  of t h e  fiiine:a:ization i s  assbred by 

* ri3as~n of I t s  sedimentary o r i g i n  o r  r e l a t i o n s h i p s .  Hodever, a s  i t  occurs 

wJt>;Tn z;? obv ious l y  deformed panel of r e l a t i y e l y  incompetent rocks, i t s  
t nud2h ,7 arid charac te r  a t  deeper hor izons may wel: b e  a f f e c t e d  by l o c a l  

&-y r3 j? b,,tc -9 ainorent of a d d i t i o n a l  geolog ica l  and magnetometer e x p l o r a t i o n  t o  

h L  L t b L  3 southcas'i and down-slope of s ta  10-0 (Dwg. 76-1) should prov ide a t  

ieast local information on 'cross-sectional * features o f  the m i n e r a l i z a t i o n .  

be] SampFe/Assay Detai Is 

s'i~e-ctdra'f coxp:lcations - w i t h  either adverse or  b e n e f i c i a l  r e s h l i s .  A 
- 

7- 
k- 

'. a Sys"cematic sampling was not attempted o r  even se r ious Iy  considered 

dur ing the  recen t  examination, i n  view of the very l i m i t e d  area o f  bedrock 

expased. Consequently, the w r i t e r  took o n l y  two "character samples'' of 
natzrisl t h a t  Gppeared to be g e o l o g i c a l l y  rep resen ta t i ve  o f  the l o c a l  

nineratization. These were l a t e r  submitted for ana lys i s  by Chemex l a b s  of  
8oa"ch Vaccouver - p r i m a r i  I y  for a determinat ion of i m p u r i t i e s  accompanying 

.. t-n-.'T, LI.- j ron m i n e r a l i z a t i o n .  The r e s u l t s  a re  as follows: 

. .  % % % % .  

Saxple No. 'Equiv.Fe 0 '/Fe Ti02/Ti  P205/P .. 5 . .  3 3/ - 
.: 0.62/0.37 ' 0. ?O/O ,044 0.01 

40274 43.40/30.4 G . W O . 3 9  0.17/0.074 .. * 

' under 0 .OI 

. .  . I .  

~ . : 
. .  . .'. , 

.. . 9 . . . .  
. .  -.. . .  , .  . .' . .  .. . - .  

, . .  . .  

, .  
, 

I .  

I 



. .  

The r e s u l t s  sh,ou:d be supplene2:ed by iiD;IvIs Tube' analyses 

. 
. 

' code of occurrence of the titaanium m i n e r a l i z a t i o n  i n  representat ive 

for a deteimlna:ion O F  t he  percent-recoverabie magnetic I r o n  mineral  i z a t i o n ,  

and by n ic roscop ic  examinatloas of  specinens fo r  a determinat ion of the 

J 

. .  

P R E L t  H1NARY MGNETOMETER SURVEY 

.- .- . .  . .  . .  
. .  

ibie i n s t r w i e n t  used was a JaTaaiiei Mods1 W505 f1c;xgate m;gnet- 

I :  reasures f h e  v e r t i c a l '  conponent of :he l o c a l  magnetic f i e l d .  on=..:er. 

S;a. ? - 0 comprised a general base or re ference-stat lon but,  because of 
tsaGs?oit and access r e s t r i c t i o n s ,  could not b e  genera l l y  employed as such. 

*;?,is d i d  no t  prGve 20 be a ser ious omission, as general 'background' 

lzvcls (3300 - 3450 gamas) on separate t raverses d i d  not  appear t o  vary 

by rm;e than 150 gammas. 

5 r r  view of t h e  degree of magnetic-contrast (4 ,000  - 19,000 gammas) between 

;ilincrsI izat9on and barren sediments. 

Consequently, minor v a r i a t i o n s  were no t  important 

' 
i n d i v i d u a l  rnagneiomter t raverses were accomplished i n  two 

. ,-- 
I F  

r c 
stages: 

. the l i ne 'was  ;@-traverse$ as s w i f t l y  as poss ib le ,  w i th  magnetometer readings 

bejag taken a t  each l i n e - s t a t i o n .  

taken on paced-off cross- l ines.  

topographic map was prepared and the traverses r e - p l o t t e d  and balanced 

(attempt t o  c o r r e c t  fo r  erroneous compass bearings) on t h i s  base. 

w k i t e r  has t e n t a t i v e l y  i n t e r p r e t e d  t h e  two para1 l e l  N.W.-trending bands of 
m i n e r a l i z a t i o n  a1 ready descr ibed and discussed i n  t h i s  repor t .  

fi  r s t l y ,  the 1 i ne  was surveyed, f lagged, and p i o t t e d ;  secondly, 
' 

On otraverse 810 readings were a l s o  

Later ,  i n  the o f f i c e ,  a 1:2000 scale 

. 
. 

. .  

* On the .basis of the p l o t t e d  geologica l  and magnetic data, the 

However, 

. .  
. .  . .  

1 ' .  

Cue t o  the Pact t h a t  t he  survey was done over snow, and t h a t  as a consequence 
. . . .  . a .  of t h e  Fact t h a t  magnetometer readings were taken a t  heights  o f  from 2 1/2 

* -  * t .  . .  . . .  
, *  * I  . feet to probably over 30 feet  above bedrock,. the r e s u l t i n g  gamma values 

con t a  i n  inconsi would not be present t o  the same stencies which 

. . . .  . . . . . .  ... . . . .  ' .  : , .  , 
I 

. . .  9 . . .  -'# . .  . . .  .. . .  . -  - -  . . . .  . .  * - ' . .  . .  

. .  
. . . .  

, . . .  



r/ r .. c r-- * 
j e o r z ~  FP t h e  sdirvey had See;; nade over bare ground. Also ,  actiral 

3. 

bQuGdarkS o f  mineralized zones a r e  much less c lea r ly  indicated by 
r;zigric.;orete: survey mthods than they would be under bare-ground conditions.  
For c ~ i r ~ e n ~  est imat ing purgoses inineral i zed  widths a r e  interpreted as 
b e l ; . ~  :ess thar; t h e  mgnetomte:-indicated w i d t h s  - whether o r  not t h i s  i s  
actuaily t h e  case. 

. .  . ,( I . : , .  - - -  ' . * ... , .  ? X L I M f ! + A R Y  ESTIMATES - T O N N A G E  POTENTIAL: ' ' * ' . '  
. - . .  - ... . . 

. .  
For present purposes, miAera1 ization grading 508 (nagnet i te  and 

Gn t h i s  basis t h e  ionnase E;eicatite'J and 50% gafigue minerals is inferred.  
fac:o; amomfs to  9 ? / 3  c u .  f t .  per long ton. T h e  current  estimates a r e  

I res' i r lcted t o  t h e  magnetometer-indicated s t r ike - in t e rva l s  shown on Dtig. 

No. 76-9. 

e.ks.1: h n d  E a s t  Band 

Length ? B 70 ;n.=384O I Length I 170 m.=3840 ' 
wvg. Width 78.92 m.= 259' Avg. W i d t h  56.15 m.= 184' 

i-brizoi~tal Area = 744,960 sq. ft: tiorizontal Area = 564,480 sq.  f t .  

Long tons per ver t .  f t .  = 

r 

4 
i+ 

' (A) Cut-Width @ 75% 194' (A) Cut-Width @ 80% = 147'  

79,846 Long tons per ver t .  f t .  5 60,502 
. Lofig tons per 100 v e r t . f t .  Long tons per 100 ve r t .  f t .  , 

= 7,984,600 = 6,050,200 

Total, East and West Bands per 100 ve 

b) C u t  Wid th  @ 50% 
Long tons per ve r t .  Pa. = 

Long tons per I00 ver t .  . f t .  

n w L a 1 ,  East and West Bands per 100 v e r t .  f t .  = 9,1:6,400 long tons 

t *  = 14,034300 long tons 
129.5' (B)Cut Width @ 50% 92 ' 

= 5,329,900 - 3,j86,500 

53 8 299 Long tons per v e i t .  f t .  = 37,865 
Long tons per 100 ver t . '  f t .  

*r, * 

z. 

, .  

The above f igures  t rans la ted  Into terms of tonnage potent ia l  per 
8800 ft. of strike l e n g t h ,  based on t h e  presently-surveyed I700 meter, o r  

.- 
6 .  

. .  . .  
.. . . .. 

. .  . . .  
f-- 

.. . .  . .  
. .  . ,  . . .  

' WILLIAM M, SHARP, P Err0 



5577 ft. stt!Xe-le.ngth a,'ilour,ts t o  approxinately 'I .63 m i  1 i ion toas per I000 
' -?ti ~f <t r ike - l eng th  and 100 ft. of  d e p t h .  

. SU??LEMENTARY CATA . .  
* .  

I .  industrial  

(a) Local truck transport  cost ,  Nackenzie area,  

approx. 15c per ton-ni le 

approx. l i c - 5 ~  per t o n - ~ i  le  

'I. 

(L) Snort-haui rai 1 trGi-.sport cost ,  Kacke;,zie area, ,  
I00 r,i. o r  Zi3ss, 

(cj tong-haul ra i  1 transport  cos t ,  f rox Iviackenzie area , 
400 m i .  o r  over, 

(d) ;adustr ia l  f a c i l i t i e s ,  i4lackenzie, B . C .  (pop. 7500): 

approx. 2c-3c per ton-mile 

,-- ?;slay Forest i n d u s t r i e s  L t d .  - heavy, eqiiipment s a l e s ,  service, re?;; r s  
s Finlay Navigat;on L td .  - towing, Williston Lake 

Finiring TractQr - heavy equipment  s a l e s ,  service 

B.C.  Rai Iway' ( ~ . *  termisus) 

* X-wthern ThuaderbI rd A i  r (fixed-wing ai r c rz f t )  

* .  

' Greyhound Sus Lines (parcel express) . 

2. icsta 11 urgi ca7 
' (e) Market pr ice  fo r  taconite pel le ts ,  . .  

Lake Superior Region - 47.2 - 5 0 . 4 5 ~ / 1  .t.u. 

( f )  Normal allowable (co-penalty) l i m i t s  for impurities i n  iron ore  o r  
concentrate shipmenfs  t o  sne l t e r ;  
SuF phur 0.1% 

. .  Phos pho ro us 0.1% 
Titanium 0.2% ' 

4 %  
0 -05% 

A1 umi na 
Copper o r  arsenic  

' Z i n c ,  n i c k e l ,  or  chromium ' minor 0 
' Respeczf u l 1  y submi  t ' t ed  

...y 
,:2y;?227*-, p. A&?P 

, Xortn Vancouver, 6.C. 
A?rI? 26, 1976 

1 ' ' .  W. M. Sharp,  P. 'Eng. "i' 
. *  

. .  * .  
L 

. : ., . .  . . .  * .  
a .  . . .  

* . .. *. a 
- .  . .  

8 .  

WiLLlAM MI EHARP, P&NQ, 
' I  I 

' < I  ' . >  
1 .  - 



CERTi F I C A E  
.. 

1 ,  WiiLEAiVI SHARP, with business ar,d residential addresses i n  North 
Varrcouver, British Colurbia Dir HEriZBY CERTIFY THAT: 

1 .  5 am a graduate of zhe University o f  Srltish Colmbia with a 
X.A.Sc. (1950) dagree in Geological Engineering. 

2 . .  ! an a registered Professiona! Epgineer i n  the Trovince of British 
~ o I ~ i x b i i ,  Reg. ~ o .  2164. 

a .  '1; . 

3 . .  E have prac t iced  rriy profession since 1950; and as a seological 
c m s u i  "cant s I nce 1964. 

4. : personally examined the showings on t h e  Falcon Iron Property for 
. \!elcons Rorth Xines Ltd. during April, 1976. 

/Iu- 

5. This report on the proaerty is based on my personal exasinatio;. 
I,--' 

L. * 

6. I have no direct  or indirect.interest in the property or securities 
of WGlcone North Xines t t d . ,  nor do 1 own or expect to own any 
securities of this Company. * .  

. :  0 

North Vzncouver, B.C. 
Arp i l  26, 1976 . .  9 

. .  
.. 

*' ,. 
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l-i. E. S & L  d, ASSOCiAXS ED. 
Mineral Consuhnfs 

Geol-y - Mineral Dressing - Mining 

124 Rqxborough Drive, Taronto, Canada. Telephone 925-1584 

Welcome Nor Lh M i i i e s  - Ventures t k s t  Ca2ital  ".- L3 : - 

SGZZ'ECT Preliminary Metal lurgical  Xcsults - Eritish Columbia Iron Samples 

2. G'ENXW STATEMENT' 

The at tached repor t  by Lakefield Research of Canada contains  preliminary 

r e s u l t s  of izetal lurgical  tescwork on two sinall, shipinents of iron ore  

specimens forwarded by Mr. John Brock of Welcoine North Mines Ltd. 

Sample Weight Crude Grade 
* . % SolFe , X Magnetic I ron  

1 .  
2 

10 pounds 

30 pounds 

42.4 

56.6 
.: 32.4 

52.2 

The specimens consisted of a medium t o  fine-grind c r y s t a l l i n e  magnetite 

w i t h  minor hematite, l i m o t i t i c  s t a i n ,  c h l o r i t e  and quartz.  SamTle 2 

material showed a f a i n t  banding ox s c h i s t o s i t y  of magnetite c r y s t a l s  which 

appea r s  t o  be  a metamorphic product r a the r  than 'the very fine-grained 

primary t acon i t e  type of sediment. . .  
I 



2. SUEfARY OF BSUZTS 

a) Nagnetic concentrates with over 71% Soluble X -were  produced from 

- 4 .  h Che two samples. This grade of coacentrate i s  sulk ;rhl n far- 

reduction production of  metallized pe l l e t s .  

. b) The specimens t e s t ed  showed an above average crude i ron  and magnetic 

i r o a  content. . .  
I .  

'I 

. cj Boch samples showsd excel lent  l i be ra t ion  a t  minus 400 mesh (37 

microns) w i t h  Saaple 2 showing magnetite l i be ra t ion '  at 56% ninus 

400 mesh. 

c 

d) Magnetic I ron  Content - By Davis Tube T e s t  
Y-5 

Grind 
w 

Sample Magnetic Concentrate 
, % W t  % SolFe % FeRecovery % -400 M - 

1 45.8 71.8 77.7 100. 
2 73.1 71.4 92.2 56 -2 

72.1 71.8 91.5 ' 91.3 

Sample 2 had a higher proportion of i ron  present as Magnetite than 

Sample 1 showing a 92% Fe Recovery versus 78% Fe Recovery f o r  Sample 

1 by magnetic separation. 

e) Concentrate Analyses 

'The concentrates from Sample 2 were analysed f o r  elements which might 

be undesirable f o r  i ron  concentrate. The level of trace elements 

is within normal acceptable l i m i t s . .  
.. 

0 1  

I ,  

0 
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2. e )  (continued) 
. . .  

' Soluble Fe: 71.6% 

, 

T i t a n i a  (TiOZ) 0.11% 

S i l i c a .  (S i02)  0.70% 
Sulphur (S) . 0.006% 

, * P'nosphorus (P20s) 0.05% ' 

l? ' 0.011% 

The semi-quantitative S p e c t r o g r q h i c  Aiialysis sbowed no h a m f u i  

eleiuents p r e s e n t  except f o r  Arsenic a t  0.1%. T h i s  a n a l y s i s  i s  

n o t  considered to be r e l i a b l e  3y spectrographic  a n a l y s i s  and it  

is being checked by norm1 d i s t i l l a Z i o n  q u a n t i t a t i v e  a n a l y s i s .  

T h i s  r e s u l t  w i l l  be repor ted  as soon as it is a v a i l a b l e .  

p a  . .  

* .  

. *  

H.E. Neal P.Eng. 

Consulting Engineer 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 





Two saxqles of iron ore frosl Br i t i sh  Columbia, marked Welcone North, 

were received from  AM^. X.E. Neal on April  28th, 1976 and Yay 6th, 1976, respect- 

ively.  

It was requested tha t  David Tube Tests should be conducted oa both 

On the first Sample a reducing rors t  was t o  be followed by Dsvid Tube simples. 

conceiitration, as well as a mineralogical exmination was t o  be carr ied out. 

LAKEFIELD %SEARCH OF CAn'ADA LIMITZD 

c 

Investigation by: O.F.C. Cook 
R.W. Deane 

A.G. Scobie, P. Eng., 
mnager 

D.M. Wyslouzil, P. Eng., 

Chief Metallurgist 
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I 
As I s  

Roasted 

1. Smgle No. 1 

The sample contained medium-grained magnetite and minor fine-grained 

42.4 32.4 45.8 71.8 77.7 17.5 100 

43.7 43.6 61.9 66.2 93.7 7.1 100 

henatite in a gangue matrix, which consisted of quartz, chlorite and &ca. The 

Grinding Time ' $ Minus Head Analysis 
% 

hea6 analysis of this ore was 42.4 % soluble iron and 32.4 $ magnetic iron. 

magoebic roasting the araouats of soluble and magnetic iron were equal. 

After 

Concentrate Tailing 
gs % 

Fe Rec'y Sol. Fe 1 

1.1. Davis Tube Results 

I 

8 Minutes 56.2 

24 X i m t e s  91.3 

! c 

56.6 52.2 73.1 71.4 92.2 16.4 

56.6 52.2 72.1 71.8 91.5 17.3 I \  

Conditions : 

Davis Tube : Pulverized to 100 % -400 mesh.Stmdard Davis Tube 
parameters. 

Roasting : 25 % CO, 75 % COa mixture 
TOOo f o r  1 hour. 

2. Sample No. 2 

This sample was higher in iron and contained little hematite. Soluble 

iron was determined to be 56.6 %, whereas the magnetic iron content was 52.2 %. 

2.1. Davis Tube Results 



- 3 -  6- 
Suinzia-y - Continued 
2.2. Concentrate Analysis 

Soluble Iron (Fe) 72.6 % 
Titania ( TiOa) 0.11 % 
Silica (SiOa) 0.70 % 
Sulphur (S) 0.006 % 

A semi-quantitative spectrographic analysis is shown with the test 

results. 

XOTE TO ACCOHPANY PAGE 3 

_- 

The Soluble Iron in the Combined Concentrate of Sample 2 should 

be 71.6% rather than 72.6%. 

report was issued and it was revised as a result of a telephone 

' 

This typing error was noted after the 
I 

discussion with Mr. Wyslouzil of Lakefield Research Of Canada. 

The 71.6% Fe is confirmed by the average of the Daks Tube 

Concentrates from the 8 minute and 24 minute grinds. 

\ I  

I ' 

H.E. Neal P.Eng. 

Yune :L, .23'/C 

. 
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SAMPLE PREPiWX"i'ON 

Both s a p l e s  were crushed to minus 20 nes'n. F r o m  Smple No. 1 a head 
sar2le was prepwed and assayed for  soluble i ron,  magnetic i ron and loss on 

igni t ion a t  l l O O ° C .  

uineralogical examination. 
Samples were also removed for the reducing roast and %he 

From L o t  2 seve rd  100 grrur samples were prepsed for grindiag i n  the 

pebble m i l l .  

, 



- 5 -  

Assay % Assay % Assay % 1 E e z g .  Fe Mag. Fe 
Fe (satmagan) ( c a ~ c .  

DETAILS OF TESTS 

Concentrate Tailiq % Minus 
400 Mesh Weight ' Assay % % Rec'y Assay % 

% 1 Sol. Fe/ Sol. Fe Sol. Fe 

Smpie No. 1 

42.4 

A. Davis Tube Tests 

I 

32.4 32.9 45.8 71.8 77.7 17.5 100 
b 

Samples of the pulverized head ar.d roast product were har,d-mrtured to 
A ten gran charge of each was passed through the Davis tube all minus 400 mesh. 

under the following conditions: 

43.7 43.6 41.0 61.9 66.2 93.7 7.1 

Waterf low 
Tube Oscillations 
Current to Poles 2.0 amperes 
Retention Time 5 minutes 

1 liter per minute 
100 strokes per minute 

100 

The uagnetic f'ractions were filtered, dried, weighed and assayed for 
The non-magnetic fractions were recovered but not assayed. 

/- 

soluble iron. 

Dzvis Tube Results 

&ad Smple 

Roasted Product 

. 



If- 

\ bad 
I ,  Assay % I Assay % 1 Assay % 

Details of Tests - Continued 

Tailing % finus 
Assay % 400 Mesh i I Concentrate 

Weight I Assay % I % Rec'y 

- 6 -  

72.1 71.8 91-5 17.3 56.6 52.2 51.8 

73. Reducing Roast Test 

91.3 

Test No. R-1 

;Purpose : To convert hemtite to magaetite. 

Feed; 500 grams of Lot 1 sample was stage-pulverized to minus 
65 mesh. 

Procedure : The ground sample was roasted for one hour at 7OO0C in a Vycor 
glass rbtary tube furnace. The flow of gas was 500 m l .  per 
minute and consisted of 25 percent CO and 75 percent COZ. 

The roast product was black in colour. 
observed . Observa'cions: Some dust loss was 

Results : Weight of roaster product 46.4 g r a s  

Szmple No. 2 

Davis Tube Tests 

100 gram charges of the Lot 2 sample at minus 20 mesh were ground 
in an Abbe Pebble Mill for 8 minutes and for 24 minutes, 
each were then passed through the Davis Tube. 

Ten gram charges of 

, 8 Minute Grind 

I zkg' Fe 1 Fe 1 $ I Sol. Fe 1 Sol. Fe 1 Fe 1 Fe 1 (satmagan) (cdc. 

I 

' /  24 Minute Grind 

I 

.. 



c 

Nesh Size % Retained 
1 T.Jle;- ) Individual Cwala t  ive 

- 7 -  

% Passing 
Cmula% ive 

c 

+ L5G mesh 
200 mesh 

I 

1 
1.1 1.1 98.9 
8.0 9.1 90.9 

I i 

270 iiiesh 14.5 23.6 
400 rnesh 20.2 43.8 - 400 mesh 56.2 100.0 

r - l d  10 La 100 .o - 

De-tails of Tests - Continued 

'16.4 
56.2 - 
- 

Sc-een Analyses 

Total 

LOG 2 

P&Xe Mill Grind (8  Minutes) 

100.0 - - 1 

Pebble M i l l  Grind (24 Minctes ) 

+ 200 mesh 
270 mesh 
400 mesh - 400 mesh 

0 . 3  
1.0 
7.4 

91.3 

0 . 3  I 
1.3 

100.0 
8.7 

99.7 
98.7 
91.3 

Additional Analyses 

Head Smple - Lot 1 

Loss on Ignition 

Sample treatment - heated from 5OO0C i n  increments of 2OO0C t o  
l l O O ° C  where heat maintained for one hour. 

Saaple B;ained 0.32 % by weight on ignit ion. 



r --- 

Mesh Size % Retained 
( Tyler ) Individual Cmalative 1 

- 7 -  

$ Passing 
Cumulative 

Details of Tests - Continued 

+ 150 mesh 1.1 1.1 98 -9 
200 inesh 8.0 9.1 90 09 
270 mesh 14.5 23.6 76.4 
400 mesh 20.2 43.8 56.2 - 400 mesh 56.2 100.0 - 

TO.i;al 100 .o - - 

Screen Analyses 

Lot 2 

A 

Peb'ole N i l 1  Grind (8 Minutes) 

+ 200 mesh 0-3 
270 mesh 1.0 

- 400 mesh 91.3 
400 mesh 7.4 

0.3 
1.3 

100.0 
8.7 

PeSble Mill Grind (24 Minutes) 

I I - Total 100.0 I 
, - 

I . i  

- .  

I '  

99.7 
98-7 
91.3 - 

Additional Analyses 

Head Sample - Lot 1 

Loss on Ignition 

Sample treatment - heated from 5OO0C in increments of 2OO0C to 
l l O O ° C  where heat maintained for one hour. 

Saaple gained 0.32 % by weight on ignition. 

.. 
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Details of Tests - Continued 

Additional Analyses 

Coabined Davis Tube Concentraces Lot 2 

The David tube concentrates fron the 8 minute and 24 inislute grinds were 

cornbined aad assayed for: 

P2O6 0.05 % 
Si02 0.70 % 
Ti02 0.11 % L 

'l s 0.006 X 

A portion of t h i s  concentrate was also prepared for 30 eleuert semi- 

quantitative spectrographic analysis. 



- 9 -  r 
DatLils 02 Tests - Continued 

Element Lot 2 

30 Elexeat Semi-Quantitative SpectrogrqAic P-nalysis 

Zlement Lot 2 1 
Concentrate 

I t  

..- 

, [  

I 

c.01 % 

.01 % 
a01 % 
... 
<.002 % 

knganese 
Magnesium (NO) 
Xdyb derium 
K ~ O Q X A ~ U Z I  (NdaOa) 
Xickel 
Ptios phorus 

Siiver 
Sil icon (Si02) 
S o d i u  (NaaO) 
Stxont im 
Tantalum (TaaO5) 
Thorium ( ~ h o a )  

Tin 
Titanium 
Tmgsten 
uranium (~30e) 
Vanadium 
Y t t r i U I U  (Y203) 
Zinc 
Zirconium ( ~ r 0 2  

<.005 % 
<.GO2 % 
<.01 % 
.01 $l 

.. 

CODE : 
H - High - - Not Detected - Elements looked f o r  but not found 
< - Less Than 

10 - 100 % approx. 



<- 

, 

Microscopic Exmination 

of a "Welcome North Projecttr sample 

submitted b~ 

H.E. Neal and Associa'ces Limited 

! '  ' 

. 



A EI~AUS 10 mesh ''Welcone NorLti Project" head sample (Sam2le Xo. 1) 

was received in i=he Yuneralogical laboratory from H,E. Neal and Associa"es 

Limited on Yay 4, 1976. 

The sample was submitted f o r  identification of the iron-bearing minerals. 

r 

I 

-.. 



I 

I 

! 
! '  

S U N M A R Y  ------- 

T h e  sample contained medium-grained magnetite plus minor fine-grained 

hena'irite in a gangue matrix, which consis9d of quartz, chlorited anu mica. 

.- 
-.. 
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A por"don of the sample was briquetked and polished for  microscopic 
exanination i n  reflected l i g h t  - 

RESULTS - 
The sample contained magnetite and minor hematite as the major i- A on- 

bearing minerals, and quartz plus chlorite 
Tie iaagnet5.k was relatively medium-grain sized and the hematite fine-grained, 

and biotite as the gangue minerals. 

I 
as i s  shown i n  the accompanying illustrations. 

I Some hematite occurred as partial  rims or as attachments on magnetite, 
buk most of it was associated w i * h  gangue. 
a metasedimentary rock. 

T h i s  material appeared t o  represent 

I 

LAJSEFIELD RESEARCH OF CANADA LIMITED 
Lakefield, Ontario 
May 31, 1976 dmm, sem 

I 

-.. 
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PREPARATION AND PRCCEDURE 

A portion of the sample was bziquetted and polished for microscopic 
examination i n  reflected l ight,  

The sample contained magnetite and ninor hematite as the major iron- 
bearing minerals, and quartz plus chlor i te  
Tine riagneLite was rela"t5ve2.y medium-grain sized and the hematik fine-grained, 

as i s  shown i n  the accompanying i l l u s t r a t i o n s .  

F-- 

and biotite as the gangue minerals. 
I 

I 

Some hematite occurred as par t i a l  rims or as attachments on magnetite, 
This mate&& appeared t o  represent but most of it was associated wi"& gangue. 

I a metasedimentaq rock. I '  

W(EFIEZD RESEARCH OF CANADA LIMITED 
Lakefield, Ontario 
May 31, 1976 h, sem 

I 

-.. 



2 

i n  

! "' 
I 
! -  ~ , 
i !  

I- 

74 pln 
(200 mesh) 

I l l u s t r a t i o n  2 

A s  f o r  I l l u s t r a t i o n  1. Note 
the hematite on the mapetite 
grains. 

' 

' Magnification 250 X 
I 

.. 

. .  
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PRELIMINARY FEASIBILITY STUDY - ECONOMICS OF PRODUCING 
PRE-REDUCED IRON PELLETS VIA THE MIDREX PROCESS (BY R. 

GLANVILLE, B.App.Sc., P.ENG., M.B.A.) 

. .  

. .  
. .  

. 
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. .  Vsiqtures West Capital Ltd. 

Ross GI anv i  11 e 

Magnet<te Property 
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. .  

. . .  . . .  . .  

. .  

. .  . .  DIRECT REDUCTION 
Since 1973, direct  reduction techniques and materials have 

A variety o f  

' been w";dely acknowledged as tecnnically feas'lble, economically viable, . .  ;ad soc-iafly desirable, The process of direct  reduction i s  one of  
xduc ing  i ron clxides t o  i ron i n  a solid-state process. 
;*cciuc-tanis (such  a s  coal and natural g a s )  nay be used t o  produce a 

' mterfa'i which -is h i g h  puri ty  i r o n  containing a small airrount of gangue, 
carbon, and oxygen. T h i s  product is generally converted i n t o  steel by 
arc-furnace me1 t i  ng . . .  

Although there are over a thousand potential methods for 
, * dircc-i; reduction, only a handfu l  have been commercially successful i n  

O f  these few, perhaps oniy the blidrex and the S L / D R  
(Stel co-Lurgi Direct Reduction) are worthy o f  further considerati on. 
The Mi'drex process uses gas as the reductant whereas the SL/DR process 
uses steam coat. . .  

b?as& s'urnace/60F route are as follows: 

,--- * .  varying degrees. 
,3?. 
IL 

I The major advantages o f  direct reduction ( D R )  t o  the coke oven 

. . .  (1) U n l i k e  scrap, the metallized i r o n  material produced by a DR 
, . process i s  no t  subject t o  such wide fluctuations i n  supply, 
. . quality, or price. . .  

.. (2) The .purity of the metallized product makes i t  possible t o  
produce steel  of the highest quality w i t h  a very low level 

- (3) Plants u s i n g  the DR process can easily-meet current environmental 
standards, as opposed t o  problems i n  the coke oven blast  furnace 

. (4) Rapid construction time - perhaps one h a l f  o f  the .time t h a t  i s  required 

... 
. .  

..sf con-tami nants. 

' route o f  a i r ,  water and noise p o l l u t i o n .  

for the conventional process. .. 
( 5 ) .  Smaller scale o f  economic units *and expansion as desired i n  smaller 

units. 

(6) Productivity o f  e lec t r ic  furnace improves w i t h  pel le t  a d d i t i o n .  
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. .  - . . .  . 
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p 1 q 7 ,  --- 
9 .  . .  . .  ,Ju\A,<i i FOR .?!?E-REDUCED PELLETS 

4 . .  . . I  y- ' . * : Q;ant"ty , . .  . .  P- 

The mar%et f O i p  pre-reduced pel i e t s  i n  Nestern Canada and UashS n g t o n  
' by the , ]a te  1970's m i g h t  be a s  f G l l O W S :  / 

- .  B ~ S C O ,  Regina 490,000 tpy 
a . ,ici Y I <" Loba R o l l i n g  M511s, Selkirk - 75,000 I' 

Vestern Canada Steel (Calgary & Vancouver) 200,000 '' 
. Stel co 

25,000 I' 

, a  Griffith Mine) 
Anths'es, Calgary 

400,000 I' 

' . \  200,000 ' I  ~ 

Edmonton (now sirppl i ed by 
. .  

. I  

. .  .. . I . .  e . .  Seat t le  area 

TOTAL. '9,300,000 tpy 'i . 
:i \ 

..f 
I Price - 

. <  The average delivered price we m i g h t  expect t o  receive would be 

A l t h o u g h  there i s  a demand for pel le ts  i n  many other locations 
. . thiparighout the wor ld ,  o u r  market i's probably l imited t o  an area t o  which 

material can be delivered a t  transportation c o s t s  of less  than $25/SDT. 

htween $1 00 and $1 l O/short t o n  del i vered. 

\ * - COSTS 
F 

'L .The following approxiinate costs are based on those o f  the MSdrex 

Capital Costs 

Process: 

' . Midrex plant . $'%/ST of  pre-reduced pe l le t s  
. s s / S T  ' I  11 I 1  M i  ne/mi 11 /pel l e t i  zer 

TOTAL 
. - '  ' Assume production level o f  7,300,000 tpy 

' $140/ST ' I  annual capacity 
. 

. therefore capital cost = $782,000,000 
I 

Allowing for in te res t  d u r i n g  two year 'construction period ra ises  
thSs cost t o  about $200,000,000. 0 .  

- . .  . .  
ci . .  

* .  
* A .  * . .. . .  . I  . .. , 

. .  .. . ,  
. .  

* .  

. .  . .  . *  

.I 

.. '.. - 
. .  . I  

. .  

. .  
6 

. . .. . . .  I 
'2. 

- - -  ~ 

I - .  , . . . .:- .. 
f 
'L- . 

. . -  
- .  

- 
. , -  



* J "  a .  . .*. , 8 I .. . .  . ,  
., 

. .  
. .  

. .  , '  . '. 
. : *  . .. . , . 4- * * . . %;?era"Lng C o s t s  . .  . .  

t k  
c 

(a). N"iSne/mill ' * assuine strip r a t i o  = 3:l 

, rpecovery = 85% 
. .  . "  , . Q ~ Z  grade = 45% Fe . .. 

. .  . , o i  . .  
* '  . .. c 

. .  " 'pellet feed 
. .  ' grade = 6% Fe 

- *  

. . . I  

... * '  r $6,800,000 
. ,  

* .  ,' mill cost a t  $2/toon milled 

Amount mined a t  3:1 strip r a t io  = 4 x 3,40G,000 = 13,600,000 tpy 
. .  . . Frz?;ne cost a t  GO@/ton , * .  $8,760,000/year 

. .  ; Total aine n i l ]  costs :: $14,960,000 
Cost, o f  mine/mill per t o n  o f  pre-reduced pe l le t s  is; 

. $14,960,000/7,300,000 = $17.50 

' .  
. 

( b )  Oxide pel 1 e t i  z i  ng  operat-; ng cost is approximately $5.OO/Short Ton 

(c) Xidrex process 

o f  pre-reduced pel le ts  

. Natural gas (1 1,000,000 BTU) a t  !$2.00/MCF $ 22.00 

r /  .. ' ' .E lec t r ic i ty  725 KNH/ST x 1.2 cents 1.50 
3.50 

Other (materi a1 , insurance , suppl  ies , maintenance) 3.50 
Tot$l conversion cost  $ 30.50 

Hanpower (230 men a t  $20,00O/year) 

c 
. .  * I  

. .  

. '  . .  
. . .  , Summary o f  operating costs: 

.. . . . Total conversion costs 
. .  Nine/mill operating costs 

. Pelletizing operating costs * '  . '  * .  I 5.00 . 
. .  

.* 

1_1 20.00 . .  'Pransportati on (average) 
* Total Operating $ 67.00 

. .  . .  
. .  . .  

. .. .. 
- , .  

> . .  . .  
' .*, . . I  

. .  . .  K4OIi ' fXZATION OF C A P I T A L  , .  

' .  . 

. . .  
' . .  : : 47.00 

. . . .:.. Assume average delivered.price ' , ' ,  . .  

. .  

. .  , . *  

. ) ,  

, ,  
. . .  ' * :.Total operating costs 

. .  . .  
' .  Revenue per t o n  , $  38.00 

. .  . . .  

. .  , '  ... - .  
. .  

. , .  

. . .  i 

/-, . .  . . . . . . . kvenue/year = $38.00 x 1,300,000 tpy = $49,400,000 
. .  , 

.. ' 

. .  . .  
.. 

b 
. -  .. ' . Assumptioii: (a)  depreciation a t  20% declining.balance 

e .  ->: '. . 
. .  . .  . .  . .  .. . -. : 4" 

. .  .:, : ... . _:. (b) tax rate o f '  
. . I  . 

. .  . - -  ' -  , . .  ~ * . .  
' . _  

. ' i .  

. .  

# ' . I  

. .  

I t ' ,  , 
' .  

. .  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 



. .  
I .  .. . :  

. . .  
CONCLUSION pf' * 

!() 

. .  .. . .  .. .' 
. : 

' G  

This preliminary economic analysis indicates a project ra te  p : '  
. I  

. .  
o f  return o f  over 16 percent a f t e r  taxes. W i t h  the use o f  $100,000,000 
s f  debt- ( i .e.  debt/equity r a t i o  = 1 . O )  a t  12% in te res t  ra te  the r a t e  o f  
return on equity is  increased t o  27 percent. 

' 

The above rates o f  return indicate t h a t  we should  attempt t o  
M i n i m u m  tonnage for a"plant capable * . '  . .delineate the magnetite ore body. 

. o f  producing 1,300,000 tpy o f  pre-reduced pel le ts  would be about 50,000,000 
tons grading 45% i ron .  
the above, the required tonnage would be reduced accordingly. . 

However, a t  production levels o f  2/3 and 1/3 o f  
: *  

' .  * .  
* .  . .  . .  

-pi; . .  . . .  
J 

% . .  . .  , .  
m 

.L 

. .  . .  . .  

. I  * 

'. 

.. 



* .  

' .  
. .  

2 . -  1 - 
Revenue Minus Operating 

49,400. 49,400 

-2preciat ion '  (20%) , I  40,000. ,32,000 

.:axable Income . . .. . . ' 9,'400 17,400 

.r 

c o s t s  - . . 

. .~ . .  

49,400 . 49:,400 49,400 49,400 49,400 49,400 

25.600 ., 20,480 16,384 13,107 10,486 ~8,389 

%3,800 28,920 33,016; 36,293 . 38,914 41,011' 
. .  

10 
? 

s 
~ 

49,400 49,400 

. .  . .  
. ~ .  

~ 1 5  ~ -- -, 14 
_I ~. __I -I 

11 12 . 13  
a .  

49,400 49,400 49,400 49,400 53.4: 
I 

6,711 5,369. '~  4,295: 3 , 4 3 6 ~  2,~749 2,199 1,7? 
. .  

42,689 . 44.,031 45,105. 45,'964 46,651 . 47,201 47,E 
. .  

4,230 . 7,830 10,710 13,014 14,857 16,~332 17,511 18,455 19,210 19,814- 20,297 : 20,684 ,20,993 ~ 21,240 21,:' 

'. 45,170 41,570 38,690 ' '  36,386 34,543 33,068 31,889 30,945 . 30,190. 29,586 . '29,103 28,716 28,407 28.160 28,lZ- J 
J 39.;278 31,433 25,439- 20,804 . i7 ,174  14,296 . 11,988 10,116 . 8,582 7,3iz .. .6;255 .. 5,367 4,617 '3,980 3.24 

,Tax a t  45% 

,ash Flow 

i3iscounl a t  15% 

. 

. .  . 
. .  .. 

. .  
. .  

. .  
. . .  . .  

. .  
. . .. . ,  . .  'Cumulative a-t is% = $210,087,000 

. .  

. .  . . .  .. 



. . .  . r. 

~. . - .  . . . .  
. . . .  . . .  %. . 

- 
. .  . , . . . .  

. . .  

I .  

.50% Debt = $100,000,000 
50% Equity = $100,000,000 
Loan amortized over 15 years. a t  12% in%erest 
Annuity payment = $1 4,68?,347/year 

.. 
. .!. . .  .. 

. .  
. .  

. . I  .: 

. .  .~ . 

. .  I 

r 
. .  .. 

1 
49,400 

. .  - 
. .  ''-?venue Operating 

. n t e res t ' c o s t  1'2,000 

...... 49,400 
.:pita1 Cost Allowmes ' 37,400:. 

. .  

. .  -;iterest plus 'CCA'' . -  

' .  0 -3xable Income . .  

. . . . . . .  . .  . o  7 - z ~  a't 45% 
~rincipal payback : . . .  2,682 

ii ,000 

. .  . . .  
. .  

. .  

. .  . .  Ynterest Cost 
.'INRI. Deductions . . 14,682 

5 - .  4 - ~ 2 ' .  - 3 

49.,400.. 49,400 49,400' 49,400 
11;678 11,318 10,914 10,462 
34,590 25,600 20,460 16,284 
46,268'. ... 36,918- '31,394 26,846 . .  

3,132 12,482 18,006 22,554 
. .  

1,409 . 5,617.: 8,103 10,149 
3,004 .. 3,365 3,769 ' 4,221. 

10,914 . 10,462 11,678 . 11,318. 
16,091 . 20,300 22,786. .24,832 ' 

1 . '  . .  

34,718 .33,309 . 29,100 26,614 
,,,i,e > +  .ls;cl 'qn  i o n  9s; inc i a  126 i c  917 

... 
F l o w  

. . . .  

6 . 7  I - 
49,400 49,400 
9,955 9,388 
13,107 10,486 
23,062 . 19,874 
26,338. 29,526 
11,852 13,287 
4,727 5,294 
2- 9 955 9,388 
26,534 27,969 

_ .  
8 9 __ 10 11 - 12 * .  . .  I_ 13 ~ :-- - .  - .  -- 

. 

49,400 49,400 49,400' 49,4(.? 49,400 49,400 . 49,460 4 2 ,  
8,753 8,041 . 7,244. 6,351 
8,389 6,711 5,369 4,295 

32,258. 34,648 36,787 38,754 

5,930 I 6,642.' '7,439 ;. 8,331 
8,753 . 8,041 7,244 . 6,351 

17,142 . 14,752 . 12,613-:-'.10,646 

. 14,516 15,592 16,554.'- 17,439. 

'.29,i99 . 30,275 31,237 .3z,i2i 

5,351 
. 3,436 
8 , 787 
40,613 
18,276 
9,331 
5,351 
32,958 

4,232 - 1  2,978 i: 
2,749 2,199 1, 
6,981.. 5,177 - zi 

42,419- 44,223 451 
19,089 ~ 19,900 2C! 
10,451 ~ 11,705 IS1 
4,232 . 2,978 7 
33,772 34,583 35, 

. - .  

-I 

. .~ . .  
... ~. 

1,163 17,279 15,442- . 15,628 1) 
- - -  - - -_  ~ _-^ - ' - I -  

. . .  
i -  - . ' . '  

. .  

24,568 22,866 . '21,431 ~.:-20,201~~ .19,125 ia 1,317 IF 

I)v,I-Iv krr,luv , a , , u T  , V 9 G l .  12,215 '9,886 8,057 .6,604 .- 5,435 ..4,SYU-. 59/14 3 p U l S  z o a w  2,094 ~ : 
. . ~  

:as11 
- . .  \ .  

. . .  . . . .  
. .  

. . . .  . . .  - 
- .  - .  

. .  . . .  
. .  

. . .  . . .  
. .  .~ . ~. 

. .  
. I .  . ~ 

llSCCuilr "I. l d , O  . 

 therefore net present yalue = $149,555,000. ~ $100,000,000 = $49,555,000 

1iscoun.t at 25% 

.. 
-, 

: 5 i  

27,774- 21,318 14,899 10,901 , 8,050 5,994'- 4,495 ~' 3,3 2,5669 .!.-1,950 -l?ri84 1,130 - .' 059 :: '65% 1' - .  

. .  

. .  

'ymulative at 15% = $189,555,000 . . .  : 

. . .  . . . .  
.- 

...... 
. . . .  

. .  ~ 

. .  . .  .. 
. .  . . . .  

- 
1 ~. 

. -  

. . ~ .  

- .  

- .  . 

2$034 . 1,538- '1,143 ' . .  ' 860 ''. ~ '. 631 .': . .- 467 -' 
- . _ -  

.. - _, 
. . .  . .  

- . . . .  . 
. . . .  . . . .  ..., . -. . . -  

. .  : .  . 
: . 

.... -. -. . 
. .  

, . . . .  

. .  

. . . .  _ _ -  
. . . .  . . ; .  ~ .. . . .  . . . . . . .  ..:< . . - ~ ., 

..: '_;. 
. .  

- 
.~ . .~ 

. .  . _ .  
. . ". . .  

. .  
.~ . .  
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(2) 
. 

($> 

Jas-iccily,  the  production costs  o f  m k i n g  metali ized product  a r e  
dst~;-ii1;'i72d by the cos t  o f  the o;ce i n  zhe desired form and the  cos t  
'mci a v a f l a 5 i l i t y  of the reducing agent. As a generzl r u l e  o f  t h u z i b ,  
rirc 27,t.s reducing agent cos ts  amount t o  between 60 and 75 percent o f  

? ~ - r e d u c e d  p e l l e t s  a r e  coixfdered l o  be a superfor fuel  t o  t h a t  c f  
x:ap ar,d w i ;  1 ?roSaDly average ~ t b o u t  $lO/ST more than scrap. * \ 

Zae recefit upward surge i n  scrap pr ices  is a result o f  several f x t o r s :  

I&. ' 

. .  .l;Ze -I. - A. -7 
buLad productiofi cost  o f  ne tz i l i zed  ore. 

. 

-*. 

-:;;crease <n v i ~ r ? d  d e ; ; . ~ ~ !  ~ G T  sc ra?  

(S) fr,ci*ease f r ,  qua'-ity deinzrids a,2 c rc - fuxace  s t e e l s  

(z). inf?at: 'on and wage increases i n  t he  :abour  Sntens-ive process 
of scrzp co l l ec t ion ,  s o r t i n g  2nd ?re?aratSo; 

( 4 )  The present trend i:s t o  take ths ore t o  the  fue l .  
East is expected t o  lead < a  t h e  I;roduct<on o f  ? e l l e t s  by 1980. 

23% jron. 
' h e  t o t a l  amount mined i s  about 13,CC)O,OOO toris p?r year.  

( G I  il!Sth a guaranteed supply o f  feed material ( i n  the form o f  pre-Yedcced 
:;diets) the construction of a steel  mi7 1 a t  say Prince George, and 
expansions f n  other areas of Nestern Canada,becone possible.  This 
~ d f i e d  s t e e l  capacity cou?d provide h i g h  value-added products such a s  
wire-rod, a?loy-steel  bar and sec t ions ,  or p i p e  and t u b i n g .  

In f a c t  the Y,idd:e 

(5) -,-), G 3 I r r i - t ~  C .C - mine a t  Bruce La!<e corxenxrates nagnet i te  or? g r z G i ~ , ~  
The mill t h r o u g h p u t  i s  a b o u t  6,000,000 toiis per yea;- and 

.- \ 
f -  

L/ 

Since f u r t h e r  processi ng i n  Canada i s usually consi dered t o  be des 5 r a b l  e , 
52 m i g h t  be possible t n a t  the governnent would encourags a project  helpjng 
t a  achieve t h i s  objective (such a s  the production of  pr.e-reduced p e l i e t s ) .  
I M s  ass i s tance  m i g h t  be i n  the form o f  a "Lax rate lower than t h e  45% 
Gssumed i n  the ca lcu la t ions ,  

Consideration has  been given t o  the p r o d u c t i o n  and export of  coke, 
Tather than metallurgical coal. Not only would t h i s  be a higher value 
product ($100 f o r  coke vs. $60 f o r  c o a l ) ,  b u t  the byproducts of coke 
fcrmation (hydrogen and carbon monoxide) could b e  used t o  proauce 
eiqei+gy,or e l s e  used d i r e c t l y  t o  reduce oxide i r o n  p e l l e t s .  The l a t t e r  
usage would be ideal for us since t h e  riidrex process uses hydrosen gas 
2s the reductant.  A conseant cheap source of coke oven gas  would make 
t h e  f ns-tal 1 a t i  on o f  the proven M i  drex process eves more econoni c. 
--1 

, [G) 

. ' . , Ci-S<te  a n d  another p a r t  can be iised f o ?  on-site minufacture of SSG 

"f iere have a l s o  been discussions regarding a l a rge  coal gas i f fca t fon  
fx - i ' l i t y .  Part of the o u t p u t  car, go t o  generate e l e c t r i c a l  er,ergy 

3 
ire natural gas, indistinguishab9t 



' '2 %s5-a'-:c~tfoc does not  have t o  be t ak22  211 t he  way t o  SNG. I s s t e a d ,  
*S-E pi-ocess can be ciic o f f  a f t e r  primary gas i f i ca t ion  and gas  c leanins .  
i-i >;*inaimy gas i f i ca t ion  i s  cawied  O U T  w i t h  a i r ,  a :ow STU (i30-15C 
YJ/cu .  f t .  ) gas,  exf nently sui tab1 2 for steam ra i s ing  and gerierati on 
G - . ~  e;zz-;:-ic energy, i s  obtajned. if  car r ied  out  with oxyserr instead 
of &-it-$ t he  product would be a syngas wnich affords  a unique:y v e r s a t f l e  
faaistoz!c f o r  petrocheaica? fr,dl;st;-ies and f e r t i l i z e ?  manufacture. 

i:i Sou-:;; A-Trica t h e  Sasol C O ; ~ N ; ~ ~ - L ' O ~ ,  iises coal-derfved synscr; ','o,- 
:,;;,aa.rfac-iure of j u s t  a b o u t  a71 "petrochenfsols" which we c o a v e ~ i i o i - ~ i ~ ~ ~ y  ' 
p-crdcacc from petroleum and natural  Sas. 

- -  .. 

. .  
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A preiiminary c~eo:ogical and geo?hysical examination of  the 

FALCGN iron occurrences was carried out foi- a Iinited pei-iod o f  time 

in Juiy arid Septeembe;, 1976 i n  order t o  further zvaltiate the excent 

of K ~ I O W ~  iron-bearing forma;;ons. Surface prospecting, geological 

mapping and magnetometer profi 1 ing (ground and ai I-) confi rnied the extent 

of existing magnetite-hematite beds of possible volcanogenic ( ? )  origin 
within Kaza Group formation. On the basis of this work a detailed 
gri ti-con;rol led macjnetoineter survey is recor,;mei-,ded, fol lowed up by 
diamond drill testing for continuity and grade to depth o*f ki?owii sur- 
face occurrences. Contingent on the resuics of d;aii;oiiti Griiiing, 

a program of airomagnetic surveys is recommended to further define 
other i ron-bearing horizons along strike from the FALCON property. 

LOCATION A N 3  ACCESS 

The FALCON claims are located in the Oinineca Mining Division 
(N.R.S. 93-O/llW) at the headwaters of  Patsuk Creek. Tne nearest supply 
poinc is the town of Mackenzie, B.C., which is located 25 miles south 
of the property. Mackenzie is serviced by rail and highway, and has 
airstrip facilities. A helicopter, available for casual charter, is 
based at Mackenzie. All-weather road access reaches to within 6 miles 
of the FALCON property, however at this time the most convenient access 
to the property is by helicopter from Mackenzie. 

The regional and property geology has been generally described 

within the report by Sharp (Appendix A). 
. Further geological investigation of the property defined the 

approximate geologic limits of iron-bearing formation for a strike length 
of over 2000 meters and a maximum width of 300 meters (Plate 1). The 



iroa-bearing zone consists o f  magne;ite-herna;;te mineraiization chat 

in p:acesgrades from 10% total vo?lime to massive. The contacts o f  the 

iron zone were defined from otitcrop and mineralized float 1ocat;ons. 

The iron mineralization is hosted within a carbonate-rich 

chioritic phyllite horizon chat has tentatively been correlated to the 
Kaza Group (probably Upper Hadrynian). Tne host unit strikes uniformly 
in a northwesterly direction afid has been subjected to at least two 
phases o f  later tec'ionic deformation as observed from minor structures 
i n  odtcrop. The dominant con:roilincj strdcture i s  a t;cjht:y f o l d e d  

isoclinal sequence which str;kes northwest, piuncjes sohtiiess's 2nd whose 
limbs dip an average o f  80" southwest. 

The "upper1' and "lower1' iron horizons as mapped over the 
southeast extension of the formation have been interpreted as being 
the crestal zones of two en echelon isoclinal fold structures. 

Detailed geological mapping was not attempted, and will not 
be done until a survey-controlled grid has been established on the 
property . 

GEOPHYSICAL SURVEYS 

Several magnetometer traverses were run over the FALCON iron 
formation by W. Sharp during the course of his geological-geophysical 
examination of the claims in April, 1976 (Appendix A ) .  Profiles of 

selected portions of his survey are exhibited within this report: 
1 
1 
1 

Fig. (i )  Profile A-A 
Fig. ( i  i )  Profile B-B 

Fig. (i  i i) Profile C-C 

During the period September 3 to 5, 1976 additional magneto- 
meter traverses were run by Welcome North Mines in order to confirm the 
results of earlier work as well as to attempt a more specific determina- 

tion of the dimensions of the iron formation. 



1. instrument Used 

for the magnetometer stirvey, a Mc2har MF-I fluxgate magneto- 
meter was used. The instrunent is hand-neld and measures the vertical 
magfietic component by use of an oii-dampened fiuxgate which automatically 
levels itself in the direction of the vertica: field. The masnetometer 

is of  light weight and a direct read-out of garnma vaiues can be obtained 
quickly. 

2. Method of Survey 

Prior to the actual macjnetometer survey, readings were taken 

at several designated stations formerly established by Sharp (Appendix A). 
These stations were looped and re-read every hour as a means of con- 

trolling drift and diurnal variations. With base stations of an 
established vaiue serving as a means of controlling drift and diurnal 
variations, a rapid and precise check was kept on rnagnetic variations 
and the entire survey was thus kept on a relative basis during day to day 
operation. After traverse lines were read, rechecks were made at the 

base stations within every hour, this method provided an internal control 

for detecting diurnal and drift variations. The survey was done by 

one operator using the same instrument. 

3 .  Treatment of Data 

Magnetic results were corrected for diurnal and drift variations 
by the field operator. The final gamma values were then plotted on a 

survey plan (Plate 2). 
interpretation o f  results obtained. 

This date was profiled to allow a more detailed 

4. Interpretation of Results 

Test magnetometer prof i 1 ing over 4 1 ines ( 1 ,  lA, a and 3)  
has provided magnetic data that confirms surface geologic interpretations 



as t o  ?he d inensions and s t r u c t t i r a ;  coix2;ex;ty o f  the  i r o n - b e a r i n g  

format;ons on t h e  FALCON p r o p e r t y .  

I n t e r p r e t a t i o n  o f  p r o f i l e s  u s i n g  ' t y p e  c u r v e s '  and h a i f -  

w i d t h  formulas i n d i c a t e s  t h a t  ;he 'upper  h o r i z o n '  has a t r u e  w i d t h  

v a r y i n g  from 50 t o  100 meters and t h a t  i t s  d i p  v a r i e s  f rom v e r t i c a ;  

t o  70" southwest. The ' l o w e r  h o r i z o n '  i s  o f  i e s s  s u s c e p t i b i l i t y  c o n t r a s t  

than the  upper zone, and i s  a c c o r d i n g l y  lower grade i n  t o t a l  i r o n  

conten t .  I t s  w i d t h  is i n  t h e  o r d e r  o f  25 meters and i t s  a l t i t u d e  i s  

near v e r t i c a l .  

A i r b o r n e  survey p r o f i  l e s  were n o t  p l o t t e d ,  however a i l O f i i G ; o L s  

responses were observed a t  severa l  l o c a t i o n s  t o  t h e  south and a long 

s t r i k e  from t h e  known occurrences. 

ground t r a v e r s e s  . 
These areas w i l l  be f o l l o w e d  up by 

R e s p e c t f u l l y  submi t ted  

John S. Brock 
Geol og i s t 

A p r i l  1, 1977 
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