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LOCATION AR ACCLSS

=

Location
Y

The Bear River iron ore property, comsisting of 16 mineral claims
(826,40 acres) in good standing, is located on the cast side of tae Bear
River in the Yukon Territory, at 64°50° North Latitude and 134°15° West
Longitude. The Bear River is the main tributary of the Wind River and is

1,

located in the Wernecke Mountains, which arc, in turn, part of the Seclwyn

Rangeo

The wroperty is situsted 70 airemiles, or 720 road-miles, northeast of

o of United Keao Hill lines, Canada's largest

Elsa, Yukon, mailn mining can

silver producer.  Ilsa is coanccted ther highway to

FR

Whitchorse, capital of the Yukon. ‘hitchorse, in turn, is connected to the

N

oy

the 110-nile Vhite Pass and Yukon Route
narrow-gauge railroad and to the woestern Canadlan highway system by the all-

Pacific port of Skagway, Alaska,

weather Alaska Highwaye

The Property

The Bear Kiver property consists of 16 mining claims, 1,500 feet by
1,500 feet, located and recorded under the Yukon Quartz Hining Acte. They are

as follows:

In valid standing (by representation
Name of Claim Record Nunmber wvork donc) until:
Giant Steel #4 822863
to to
Giant Steel #6 82288 July 31, 1972
G.S. #7 to 83545 to
G.S. #16 82555 Jguly 31, 1971
Access ¢

N

DPregent access to the property is goined by direct helicopter flight
from Muyo; which is 30 milec southeast o7 Blea by all-wcather road. The

distance from Mayo tc the is 100 aipe~piles. , Float=-cquipped aircraft
10 miles southcast of the property, and

<

arc able to land at Gille
9
from the lake helicopier transportaticn to the preperty is most suitablee
A winter road, beginning at Ilsa cnd known as the Wind River Road,

asses within 15 miles west of the property. This read follows the McQuesten

"3

River Valley, Beaver River Valley, Braine Pass, and finally the Wind River

000/2
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north to thé Pecl Plateau, and passes by the mouth of the Bear River.

Lasy; access to‘the property is possible from this road over frozen ground

in the winter, The distance from Zlsa to the mouth of the Sear River is
approximately 100 miles by this rcute. During the summer tracked vehicles
can de used on the road. In the winter of 1959-60, the road waé used as the
supply'route to an oil~gas drilling cperation further to the north at Bsll
River. Consecquently, the road could be readily reconditioned for year-round
truck travel if required. Most oif the road is upon good, gravelly ground,

and the river and creck crossings arec narrou.

——



HISTORY

.
¥

In 1905, Dr. Charles Camsecll (now deceased), later to become Canada's
Deputy Mines Minister, discovered float hematite at the mouth of the Bear
River where it flows into the Wind River. He also spoke with a man who had
seen similar float along the Bear River in 1888, during the Gold Rush, and
who also said that it became more common upstream. Dr. Camsell identified
the float hematite, much of it massive, highgrade corc, as being of sedimentary
origin, and predicted the occurence of a large iron ore deposit somewhere in

that general area.

E 4
7

In 1950, Dr. H.S. Bostock, recently awarded the Governor General's Medal
for outstanding geological work in the Yukon, confirmed Dr. Camsell's
prediction, Basing his study on published and unpublished rcports, end on the
similarity between the float found in the Bear River - Wind River area and
the iron ore produced from the scdimentary iron formaticas of the Lake
Superior area in eastern Canada and the United States, he predicted the
possibility of a major iron ore produccr being established in the area north-
east of Mayo, linked to the sea by a 50C-mile railroad (almost exactly the
length of the proposed railroad from Zear River to either of the Pacific ports

of Skagway or Haines, Alaska).

In 1962, Art Jellinek and Pcte Runer, local prospectors, staked the
Bear River iron ore deposit, which they had discovercd in 1960. After a
period of preliminary economic studies, they turned the property over to
Pacific Giznt Steel Ores Ltd. for development in 1964. This discovery
constituted the first discovery in the Yuken of d:potentially economic major

iron ore deposit that has been brought o %f advanced stage of development.

aoo/1+
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The deposit under consideration contains the mineral hematite, which
is the highest oxide of iron (F0205)o Hematite is the most common ore mineral
of iron. The hematite is a steely, blue-grey colour, is massive and harde

It shows signs of recrystalization in that minute crystals arc visible,

The hematite originated as a sedimentary deposit and the deposit has
been upgraded in iron content threough the migration of iron Irom regions of
nigh pressure to a region of low pressure, i.e. from the limbs into the trough
,of a syncline. This process is kuown to have occured in other deposits of a

similar type.

- The host rock consists of interlayered black slate and quartzite. No
thermal metamorphism is evident in the deposii = only kinetic. metamorphism,
i.co mechanical deformation that caused the formation of slate from the original

mudstones and siltstones. The occurence is typical of iron forrationse

The iron formation is overlain by conglcmerate that contains hematite as a
cement and also contains fragments of hematite, as well as larger lenses, that
originated from previous erosion of the iron formation. Pebbles, cobbles and
boulders within the conglomerate show varicus degrees of rounding, from angular
to well-rcunded, indicating that the source materials were generally close by
at the time of deposition. The hematite particles are primarily angular, which
indicates erosion of a nearby iron formation. The conglomerate indicates a

unconformity at this particular horizone ;

Dolomite overlies the conglomerate. The doleomite is grey to black in
colour but weathers to a bright orange on the surfaces due toc a weathering of
. C . * . .
iron molecules within the dolomite. The iron molecules replaced magnesium

within the dolomite during depesition.

. :
The Geological Survéy of Canada identificg all formations in this area,
up to and including the dolomite, as being of Precambrian crigine. . There are
no. fossils evident in any of the formatiocns. At a distance of about four
riles northwest of the property, palcozoic limestone, grey-white in colour,
and possessing a hydrogeﬁ sulfide content (rotton egg smell upon breaking
the fock), is in contact with the orange-uweathering dolomite. The contact is

%
an unconformity and, as evidenced by numerous other rock types overlying the

009/5
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dolomite further to the east, but not present in this location, a consider-

able amount of erosion must have taken olace before deposition of the

limestone directly upon the dolomites

The ares about the property was subjected to probably more than one
period of stroug folding and as a result, a syanclinal fold appears to occur

on the vroperty.

The concentration of hematite is within the syncline and the fold

1

appears to widen, plunge slightly and strike in a directlon nearly perpen=

T

dicular to the Bear River. The concentration of hematite is likely to lie

4

within an area approximately four claims long (6,000 feet) and onc claim

occurence i

4y
[9)]

wide (1,500 feet). Thais type o similar to tnat of other large
‘iron ore deposits such as in northern Quebec, where an ore body, mined at the
rate of 20 million tons per year and producing therefrom ¢ million toms of
concentrates, covers an arca of 5,600 feet in length and 600 feet in width,

Mo

and will be mined to a depth of some 1,300 feet. Mining at this location

is carried out over an area of 50 acres, slightly larger than one claime

4%t Iron Hill, the lateral limits of the concentration are visible both
on the east and west sides within the yroscrtys. On the south sice of the
Beur River, although the iron formation is still present, only a very small
amount of hematite, and also magnc tite, occur. Magnotite does not occur
with the massive, highgrade hematite on the north side of the Dear Jiver at
Iron Hille. Therefore, it is apparant that the concentraticn lies within the

arca between Iron Hill and Bear River,

Leis

The massive, higngrade hematite is exposed over a width of 750 feet and
a length of 300 feet, From this zone, towgrd the treeline 4,000 feet south=-

westward, several trenches also expose highgracde hematite, so as to indicate
tnat theé concentration continues toward the Bear River. Between this treeline
and the Bear River, no further outcrops are visible as the area i1s covered

by slacisl till and river grev.o.. Tne depth of this overburden 1s notu xnown

!
but ic probably around 50 feet to 100 feet deep, judging by the type oI
glacially eroded valley .the Bear Liv
. The elevation aifference between the lowest exposure, in trencnes Just
: w ) v - . ) )
north of the treeline, and the top of the large, highgrade exposure on Iron

-

ooo,/O
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Hil} ie approximately 300 feet., Thic indicates a depth continuity of wassive,

highgrade hematite.. The highgrade hematite contains avproximately 65% iron. .

Within the uain exposure, variztions in iron content occur.

oeo/’?
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Hirkrrade Massive Hemotite Zong

The deposit is cxposcd on the curlince in a wedgeeshaped fornm as showm

-

-

in Tigure 1;.within en arca of 750 ft. {thc width of the necarly vertically
dipping iron formation) by 1,100 . (ch 17 the strike of the iroa formation,
where it disappears below overburden ncor the trecline). Alongz the strike of
the iron formation, the first 300 Ii. contains the massive highorade
hematite outcrop (the surface o

ron formation (the surface of Pleck D) contains treonches in which highzrade

ore is exposed. lMost of the curloce of D222k D is coverced with a thin veneer

o)
(239
O
v
o
2

f moss aand, conscqueantly, the average grade of Blocl: D will be coasi

O

as onc~pali that cotimated in the first Z00 fte in oxder to be on thoe counserve
ative side in the cstimation of the potcaticl ore IeScrvese

P

For the purposes of calculatiocns, tho ore in Bleck A 1 be considered
to average €05 irca content althoush cceticns in cxcess of 65% CCCUYoe
nox

Therefore, the average grade of Dloclk D would bo 2060 iren conteonle

-

Lo Blocks A ond D arc, in foct, cxpocod in three dimcnsionz, ore reserves
of approximately 10 million tomo in Block A and 7k oillica tcns in Blecl D can
be considered to cxiste Converting both the dircctechipping ore {3leck A)
and the ore im Block D into pellci-equivalent (687 ivon ceateat), the respective

R x A o

tonnages are 8% and 2 ldlen terns of poilot couivalcente

The minlmun orce recerves rocuired Jor a f=ycor, dircctechinsing, hisghaorado

- > ] ] 3 e o . (= wl n o . - - - .
nining operation, dncluding a Ceconomyecwied tronczprtatica systen, ave anprox-

'u

EASEIRAS] -~ N
QL ¢ Qe TClerves

in Bloclk D to be highgrade, a furiher & miifien tons, approziuoatoly, caa bo

ccnsidcrcde ol in Dlocks A ond D onnroke
imately cqual tae re indoo SUVE wired for an cesunenic mining
opcration, including a Company-cuzed tronsportatica oystcd.

g oy

4is the cxposurc of the depssit cumtonds to a helght of 200 fv. above the
2lley ficor (botiom of Blocks £ and Dy, i% con be essumed thoo the deposiv
cuists to an cqual depth below tho vaillcy floor,

Soe recorves of vals
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g . .
depth extension would be approxinzicly 70 miliion tons (Bleock B) and

—

o
20 million tons (Block I). Conzidoring for Dlocks B and T the zams iron
conteats as woere censidored for Dlcelis A aund Dy

(a2

cquivalent of Block B would be apprexicztcly O

E would be approuimately 9 pilliocn tonc, Jor a total
pellet cquivalent,

The total pecllct cquivalent of Bloclks A,B,D & E iz, there
imately 30 nillion tons, or cgual fo the mininmun reoorves rocuired for o

3C=ycar, pellet-producing mining opeoraticn, incliuding a Companyeswicd trange

-«

¥

r
portaticn system, cven i all the highorode ore were pelletizcd rother thon

being ghipped dirccily din lump forime

Qucbece is designed to be mined to a depth of

~

Blocks 4,3 & C would be approximatzly L2 millien
ore, aad the recorves of Blocks Do & I would be approxicaltely 7L omililics tons

.

’ - / N - 3 - v . . o
of ore {3C% ircn ceontentls Block C, the cverage grade of which o salen in
the calculations aos bteing the coms as Dlecks A and B (EC)5 iron coa
coantains, then, anproximately 22k rillicn tens of dirce

o be

<
[6)
e
s
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coinsidering the grade of Bleek T¥

neiletecqguivailcent of Blocks C ond I 4 icn cund 25% zillicn toans,
respectively, totaling approxirately lion tonse Thercfore, tac voltal
- - e

Fad " " W ] A 4 g 3 e = Ld o - Cw
T Blocks A,B,C,0,B & I’ iz approwicately 70 milliocn tons
wffd

o
e LS 3 gk e - . e} <t L e e Fal ) . P . Ke.
(guificient to produce almost § millica tcos of pelless for a poricd of 48
e

9 o~ o~y e 3 s e B - - e — L
highosrode ore wers made into pellets rather thon toing

9
faciliviczs,, The ceatract calls for 1C0 nillion tons of lump ore ard poilotls

to be chipped to Japan over a 15«=year period.

-

The general aim should thercfore be to establish sufficient ore rozorves

ooo/'go




cn the property to fill the forscccable markets in Japaa for Boar Diver iron
ore and/or pellets. Receorves to cupport a ZC=ycar poricd of producticn ot

en ennual producticn of 5 milllen tons of highprade iren orc cnd/or pelicts

.

iz Blegh Gy in Figure 1, is cezcidered of the come grode os Blocks DB
& T (3C% iren ccnvcng)g and woudd Lo mined to a depth of 1,000 £%,., by

e ) Y

calculation it would have a curfoze arca of 750 £t. (the cxrooed wiath of the
of Zock DY by o prrorioately 2,800 24, {alcag tho

iron formatica oan the gurface
lze of the iron formatioa)e Dlacl & wouid then coas din 180 milliion Sons
*of cre (303 iron centent), vhich ic equivalent %o &0 miliien tons of pollets

(68% ircn contont)e

Thercfore, the total ore rosorves ceatairnod in Dloels A to G would be
sufficicnt for the preducticn of 450 miillon tons of relicto, The suriace
erca of thece reoerves (Bleocks A o G) would ba 50 £e by 3,900 £ A

1

sumzary of the calculations of rocorves is chowa inm the fol owing tablee

Polict Fewivalont (Teas)

=
(0]

¥ €0
) 7
w L9
) =
X o
5 3
F 20
G 0
- e i )
TOTALS S5 piliicn
Az the oro concentration within the iron fercaticn ic not nrosent on
«
the south side of the Eoar River, the canizva leasth over vhich vhe corcuabrae

. 5 TS e Ame T RERE “ N
vica coudd cccur, i.0. betweea (hie Boar Ilver and Irom Hill, iz 5,000 2%,
©

Treore *"c, the total arca ia vhich the ccaceatration
to cccur is 6,000 fé. by 750 £i., althoush the formatica apncars to exnond

iu widta toward the River (ths crca of Quebse Corticr's iroa ore coposlty

4 [ R, "~ B e B A -~ P E £ 0N
precently being nined, ia morticrz Quelce covers 330 ceres, %.00 600 e by
A4 EoXn Sy PR 3 T I PG o O i o~
0,000 Itey. and the mine produccs O millica tons of coaccntralics por veorde

Chorcurface arca of Blocks A to G i gpprowimately half of the curfoce area

of the fcrmatdien in which the conceatration can be ceonsiderced $o oocipe

ooo/qﬂi
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tena

The geology of the deposit supports the likelihood that mony arcas of
highgrade ore (64% iron coatent, or higher) would be located throuzhout the
hematite zono. As the cuttef? orc gradc for ccomomic bemeficiation is 13%
iron cohtont, and the minimun average grade of hematite being mined throushout
the werld ig large opea pit cincs io approximately 22% iron content, large

tonnages of highgrade ore could Lc ghinped for dircct fecd for the Japancse

o

last furnaces and the remainder of the ore upgraded cad chipped in the fora

of iron ore conccatrate pellets,

sCoonopnetic Anormaly

Lo a recult of the alrbornc geennzactic survey coaducted cver the Boar
River property by Harvey He Cohen Emgincering Lide, & large cnczmaly was fouand

to cxist on the properiy.

Coological interpretation cof the cnczaly indicated that it could be a

medivc=to=highgrado deposit of wagactite oreo 1Mo tite and hematite can be

seen cn the sculh glde of the Bear River ctorting at the feoot of the mcuntain
aleng the strilke of the iroa forzation. Eul alrcady at thas polint thore ic no
orce=grade material as only coall lemces (o fow inches 1ide Ly a Jeot Long, or
lcos) appear infrequently (gradc woll wader £95 iron cealonl, oven over a fou
feet)o Thus, whero cutc crops are vicible couthwest of the ancmnly the coro

. - o 3 S o P A T o e 07 - i s IS PR
content of the iron formation koo potered cule The amemaly, thoncfo:

o
O
)
r2
O

{

3 < o

oy A & 5 . EE N & ey LB meaey mam Ay s ~
reconts the coutherzmost poosible omtensicn of orcsgrcde mateoricl. Tac chomaly

ray ronrecceat a hirh contemt o2 wngmetite. Hemotileo may, of course, oo
&7 (&7 Y v 9

Py

czooclated with the paganetite, Lut becaucs of its nonenagnetic ond noneconducte

«

ive properiics (unlilic magnetite) it wowld Lo undetectable oz o masnobic
. < . . : PO
cuacmalye It therefore remnirs for drilliing to fost the cnemaly in exdexr o
cetermine vhether or zot Che matorial is of ove gradec. The arca of the ancnaly

ic covered with overburdes having en vadelternined deptlh but probably sanzing

,-.:.

o~

botwoeen Z0 and 1C0 fecte.

. o

3 A ren 2 e A 3 el T
by its pomma dmtenscity, . S

{2

Fron the silzo of the ercmaly, indicatc

sa ey o

Colzen Emgincering states that the avco ciove 3,000 pamons covers approunizately
5 miilion square fecte Vere this shom
iron coateat of only 30%, to a depth of 3C0 feet, orc rosorves would total

IS

450 millica tonse. To¢ a depih of 1,080 fLcob, considering the same anD;:u

0oo/i2



grad¢, the reserves could be 500 rillicn toms of ore (30% iron ceatoent)e
This would be equivalent to 220 million tcms of iron ore concentratc pzilets

(68% iron content)e

This, of coursc, remains to be provea, both as to grade and as to dopth,

as no outcrops are visible in or gbout the center of the enomaly.

,)

This potential magnetite (and possibly, hematite) rescrve will be

explored aftor the serves of the vassive, highgrode hematite zone arve

(@)

known and further tonnages of orc pay perhaps be requizrede

sConclusions

Y

fe Lon ore reserves, o8 oxpilaincd with the use
can be considercd to cxceed the pinimum required fov
mining operation, including a Compzany-cwacd tranc

for a 15=ycar nining operatiocn preducing high

O
3

chilpping orce Tor a hipgaly proofitable opora

breclt=even point and £illing the available miTICug a totol oz zomc
150 nillicn tons of high-rade ore end/for pellotacq;ivalcat, ow grod

orr@e should be drill-proviie

N

be Possible ore rescrvec precily cuceod the rooorves requlired to cunnly

the Japarese market for Zoar Ilver blast furnace food for a nporicd

3

S A s Y NPy < - £ B g - . Er gl P-4 > S ram )
of 30 ycers at an annual productiocn of 5 nillicxn tons of highowcode

orc and/or pellets,

Wadeles D3 oy de PR 2 en s p Z400 5 e o g e
co Large ton "agcs of highrrade, dirccel=ghipping oo (G=55 iron ccatcdy
L} > a2 oy e &7 =3 FOL Y Kol o~y e 1
or hlgnor) are indicateds Thuo, the £hirzont. of raw cro zay Lo
> o ES Y o P P S -~ ~ 3 2wyt e N Yy
wogssible before the boneliciatien cnd pelletizing plant need Lo con=
p
5

racted o treatlt lower grades of cre for the preduction of iron orc

coaceatrate pellets (CC7% iren centeoatle

v

de Primary cophasis 1o to Uo placced on drilieproving thoe donth cutoasion
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tho arca of the outeropz. Sccondarily, the oajor geosoogmetic ononmal
should be tested to detormine ke cuxistonce of cro=gradce matorlal
because of the high cogrnetic intensity recorded by the curvey in
that aréao . T
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The iron ore deposit is situated on the north side of the Bear River -

e

Valley floor, which is wide and flat. Tne deposit begins at Iron Hill and
Y 9 [}

extends almost perpendicular to the Hiil into the valley. The location is
(SN

ideal for open vit mining and vlenty of flat space is availlable for the
Py (&3 Fy -

. G . : R - . . -
location of 6re stockpiles, gangue rock and tailings piles, mill, pelletizing

plent, camp and railroad loading yards.

Surface exposures of the deposit indicate that the open pit will have a
minimum size of approximately one-third of a claim (17 acres) and a maxinun
size of approximately four claims (207 acres) at its bottome

The Bear River contains sufficient water for plant operations and runs
directly alongside the proposed open pit site.

The deposit, being situated on the south side of the mouatain rangc that
forms the north side of the Bear River valley, receives many more hours of
sunlight than the opposite side of the valley. Therefore, snowcover leaves

earlier in the spring.
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BENEFICIATIO
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Reneficiation

Beneficiation tests, utilizing the procedures of gravity separation,
high intensity wet magnetic (H.I.VW. magnetic) separation and sepafation by
flotation, or & combination of these, have produced results that show that
there is a éhoice of several methods of beneficlating the Bear River hematite
iron ore. These are all stancdard methods presently employed by the iron ore

industry.

Mines Branch Tests

Tests were conducted by the Department of Energy, Mines and Resources
(formerly called the Department of Mines and Technical Surveys), Mines
ranch, Mineral Processing Division, of Ottawa. Results were obtained
ont (a) gravity separation, (b) high int ensity wet megnetic separation,
(c) separation by flotaticn, (a) separation by gravity combined

with flotation, and (e) separation by gravity combined with H.I.W.

magnetic separations. The rosu to produced are summar*zgd as “oll 51
i Sttt : ; b S
i . j Concantrate i RCCOVny
; Mesh Size : 5 7
; ("yler) | Anslysis (%) . Soluble
| Ve |_Soluble Fo | 810, | Fe (%
| Gravity Separation - 65 } 67.0 2.8 78
. Higl I nsity Wet Fagneti l
High Intensitywet Fagnetle _ 5eq | en2 2,9 | 90.7
Separation _ i
End ‘ - i
Silica Flotation - 150 | 66,6 3.0 | 95.%
| :
. Combination of Gravity and| - 65 & . |
om)ﬂ aL?&. cy 02 | ,6702 2.b ! 4.5
Flotation P =120 ( ; i
L C nation of Gravity and! - 65 & ! .
omblaation vy andy 0 &, ? 66,8 b0 Shak
; Hel.We Magnetic ¢ =150 b i
¢ In thesec two cascs, the ore was ground t minus 65 mech for

the gravity separau¢cn and the tailing was ground to minus
" 450 mesh for the flotation and H.I.W. magnetic scparation
of the tailing,
The best test results were obtaincd by the flotation method but the costs
for large volume production would likely be higher than by graviiy and
E.I.W. magnetic separation. For the most cconcmical method of benciiciat-

ion. the combined gravity and H.I.W. magnetic separation appears to be

3

the best choice. (This is the process being used on hematite ore at the
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Wabush iron ore mine in Laborador, one of the major Canadian producers, )
‘Chemical analysis of the conceatrates produced from each of these
veneficiation tests showed that a high quality concentrate is producible
and that the steelmaking impuritics will be much lower than the specified
maximum set by the steelmakers,
”

. Ferro=MAvnetics Ltd., Tests

[l

High intensity wet magnetic separation tests, utilizing the Jones
Magnetic separator, were conducted by Ferro-Magnetics Ltd. on the Bear
River iron ore samples submitted, and the following concentrate was

found to be obtainable:

Mo o N T - o N S
' kecovery Soluble Fe (%) ; Tyler Mesn Size ; Concentratc Analysis (%)

-

B

g o Fo 1810,1 p | g i m
X ” i - i T ! R
5042 | - L8 65.1!3.8510,039 0,132 0,055

The results of these tests were cuite similar to the results of the
magnetic separation tests .conducted by the HMines Branche

ariez Magnetics Tests

ther H.I.W. magnetic separation tests were carried out on Bear Kiver
iron ore by E:iez Magnetics, Erie, Pennsylvania. These tests showed

that the following concentrate could be obtained on ore ground to detween
rinus 100 and minus 200 mesh, utilizing the Humphrey Spiral for primary

gravity separation and the H.I.W. magnetic secparator to produce the final

concentratel

N Soiuble Fe (%) ] ; v Concentrate Analysis (%) ﬂi{
ecovery Soluble Fe (%) | Fe [iyn™p [ 5 |70, Ma | CcO |Hgd 1431203
- . i " J — i ,_,,g'

_ [eTo K : 6“’08‘[ 70102 0006% Co l/j 0007 Oooﬁg 0026" OQ2C‘; Oc ')_.‘L._._

The results of the foregoing bencficiation tests show that a high quality

iron ore toncentrate can readily be produced by any one of several methods and

thit o hiph recovery of coluble dvon 1o obtalnabla.

The worldwide average iron ore concentrate being produccd is approzimately

62=-6lz; iron content and plants are being constructed to produce concentrates

of up to 66% iron content to keep up with the demands of steelmekers for
grade  and higher quality (respecting impurities) concentrates. The Ecar
. . . . LG . »"—~
iron ore, therefore, is well suited to meet even the future reguirements

steelmaking industry.
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Agglomeration

)

$
Tests were conducted on the Bear River iron ore samples and produced .
results from which the suitability of the core can ve assescsed for the production

of iron ore concentrate pellets, self=fluxing iron ore conccntrate pellets,

and reduced or metallized iron ore coaccatrate nellets. These tests were

-
conducted by the Catario Research Foundation and the Mines Braxnch, Lxtraction
Metallurgy Divisicns

A

" Iron Ore Concentrate Pellels

The Ontario Kesearch Foundation concluded that pellets with the
following physical propertics can be obtained from the Bear River iron
ore concentrate, using 0.75% (by weight) Dentonite as a binder and a

grind of 84.4% minus 325 mesh:

Moisture - 8.1%

Green strength - 42" drops: +10
Compressions’ 345 lbsa

Dry strength - 12" drops: 2.9
Compressions 12.87 1bs,

Fired strength - 1 hour at 2350° F
Compression: 68L 1bs.

Dravo Tumble Index - 0,68% at rminus 28 mesh

The Mines Branch tests confirmed the suitable pellet quality obtain-
able from the Bear River iron ore and showed that the fired strength
increased as the percentage of the coancentrate of minus 325 mesh is

increased, ,

Incdustry standards place emphasis upon the fired strength and the
abrasive resistance (Dravo Tumble Iniex) of the pellets. The minimum
fired strength acceptable is 350 lbs: and the maximum Dravo Tumotle Index
allowable is 6.0%, Therefore, the Bear River iron ore will produce a

premium quality iron ore concentrate pellets

Reduced Iron Ore Concentrate Pellcts

Although present market demands are for highgrade lump iron ore
and iron ore concentrate pellets, market demands are steadily increasing
* for iron ore products containing higher iron content. A very high iron
content is obtainable in the form of reduced or metallized ircnsore

concentrate pellets.
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Because natural gas is available from the Bagle Plain, some 100
imiles northwest of the Bear River property, tests on the Bear River iron

ore were conducted by the Ontario Hescarch Foundation tc obtain reduced .
iron ore concentrate pellets, using natural gas as a reducing agente.

Further testing would be required to obtain pellets with the maximum
iron content attainable, although, as high as 87.4% iron content was

obtained in the tests.

Self-Fluxing Iron Ore Cecuncentrate

Lerge deposits of limestone, which is the agent used during steel-

from the iron ore, are located

(£
13
o
c+
(0]
&1
b
o
H

maxing for filuxing out the gangu

-

unear the Bear Kiver property. R2Recause of the potential value of sclf

b

fluxing pellets, the Company arranged for testing of the quality of this

product using Bear River iron ore. The Ontario Research Organization

ducted the tests and produced self-fluxing pellets containing 5%

!

imestone flux and 0.73% bentonite binder, Physical tests on the self-

luxing pellets produced gave the following resultis:

Hty

Moisture ~ 8.3%

Creen sirength - 2% drops: +70
Compression: 3.58 1bse

Dry strength - 42" drops: 2.0
Compression: 9.75 1bs.

Fired strength ~ % hour at 235C° F

Compression: 1265 lbs,

Dravo Tumble Index - 0.32% at minus 28 mesh

In comparison with acceptable standards, the qualily of these pellets
is very high, and therec are many advantages to the self-fluxing pellet

2s a blest furnace feecd: o

a. Limestone, added during pelletizing, is in direct contact with
g every particle of hematite in the pellet. Thus, the silica=-
limestone reaction to produce the slag takes much less time,

resulting in important cost reductions to the steelnakerso

b. Handling of limestone is eliminated at the steel plant, and

this results in savings in time, space and costs in making
: steel,

ce A much higher fired index is obtainable on'self-fluxiné‘pellets
than is obtainable on standard pellets. Loss due to abrasicn is

significantly reduced.
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Very good recovery of soluble iron is attainable by grinding tae core
to minus 150 mesh size, The usual grind for the preoducticn ¢ pellets
is minus 325 mesh. Trercfore, as a superior pellet is obtainable
in self-fluxing form, a courscr grind may be utilized, resulting in

further cost savingss

Because of the very minimal abrasion index of the sclf-fluxing pellets,

better prices could be obtained from the steelmakers.

¥

The conclusions to ve drawn from the agglomeration tests conducted on the

Bear Rkiver iron ore are:

” Qe

b,

The ore is suitable for the production of iron ore concentrate pellets
with high iron content (approximately 68%) and with good physical

roperties for shipping and handling.
p Y p (=

Extremely high quality self-fluxing iron ore concentrate pellets
can be produced from the Zear River ircn ore, utilizing the abundant

supplies of limestone available in the vicinity of the deposit,
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: HEAT AND POWER

Sources of heat and power for the Bear River iron ore project are
several. To the northwest of the Bear River, appoximately 10O miles, on the
Eagle Plain, are three natural gas wells belonging to Western Minerals. One
has a capacit¥ of 10 million cubic feet per day (the capacity of the others
has not yet been published). Oil is elso present in the wells. Vestern
Minerals is, by present indications, intending to continue proving up the
fieldes At a reguirement of 1,000 cubic fect of gas for every ton of concentrate
pellets produced, one 10-million-cubic~foot-per=-day, and one S-million-cubic-
-
foot=-per-day well would suffice for the plant at a production capacity of

S5 million tons per Yyears

0il and gas exploration heas been, and is expected to continue to be,
carried on within the immediate area of the Bear River. Additional sources

of power may thus become availableo

Because there is a requirement for a railroad in the develooment of the
Bear Kiver iron ore project, oil and liquified gas can be obtained from the
Kenail Penninsula in Alaska (a major producing oil-gas field) and economically

transported by rail backhaul to the Bear River site for heat and powers

The capital cost for corstructing a plant to generate power through gas
or diecsel units is approximately one-sixth of the cost of hydro power generating
plants. The gas, of course, for this purpose, can likely be obtained alsc
from the Zagle Plain wells., Preseatly, petroleum exploration is being conducted

W

ast of the FEagle Plain and approx-

(¢

by major oil firms on the Peel Plateau,
imately S50 miles north of the Bear River, ond northwerd. Well drilling has

been conducted about 100 miles north of the Bosar River.
<

Near the town of Mayo, the Northern Canada Power Commission has a danm
on the Mafb River from which it is gencrating electric power. The plant
vresently has an output of 3,600 Killowatts and its capacity can be increased
to 7,600 Killowatts. A transmission line from there to the Bear River would
be less than 100 miles long and could supply ample power for the operation of
the mine plant and wining machinery. Also, 4O miles to the northeast of Mayo,
on the Stewart River, a site has been selected by the Canada Power Commission
thiat will be suitable for the construction of a dam and power statioﬂ‘capable

of supplying 25,000 Killowatts of power,

.
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RAILROAD TRANSPORTATION

oz

Transportaticn has long been considered a major problem in the estab=-
lishment of producing mines in the Yukon because of the distances between
most mineral prospects and the sea. Technological advances in the transport-
ation of large tonnages by highly automated, standard-gauge industrial

railroads have changed . »icture.

The feasibility <. a railroad for transpor

}_ ')
jol
621

Bear River iron ore was
first indicated ii: & proposal to the Company by the consulting firm of T.Jd,
Kauffeld, of New York, recognized worldwide experts in largc-tonnage, bulk
transportation. Theilr proposal stated that a rail rate of as little as 2 to

3 mills per ton-mile may be obtainable for transporting Bear River iron ore.

In 1966, Pacific Giant Steel requested LeTourneau-Westiaghouse Company,
of Peoria, Illinois, leading worldwidec manufacturers of rallroading'equipmeat,: =
to calculate the cost of transportation by railroad of RBear River iron ore from
Bear River to the Pacific ports of Skagway and ilaines, Alaska. Their report
to the Comﬁany showed that very low rail rates are obtalnable, using a highly

automated, industrial railrocad systenm.

The approximate Canadlian average railroad rate for the transportation of
iron ore over longer distances is 0.75¢ per ton-mile. The railroads on which
this rate is common were built several years ago and are not as highly auto-
mated as are the railroads being built today for the transportation of large
tonnages in bulk form, such as ircn ore. Construct%on costs for these latest
types of railroads arc often much lower than were the costs of railroads
built in Canada several years ago, as a great deal less labour and more heavy
equipment is used in the construction methcds of today. The operational cost
is also considerably lower as few operating personncel are required compared to
the number, necessary on older railroads.

The LeTourncau~Westinghouse astudics of the proposed ruil routes between
Beuar River and the ports of dkagway and Halnes included conctruction and
operating cost of railroad and nort, from vhich it was possible to derive

1

projected rail rates., The rail rates achiievable with these ncw transportation
systems can be compared to the present average Canadian rail rates for shinping
iron ore over similar distances (0.75¢ per ton-mile) on older and not highly

automated lines. The achievable rates for the Bear River railroad, including

¢

P

-
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amortization of the construction costs and also including the operating costs,

are as rollows:

Annual Shipring Tonneze 15=Year Operation 20~Year Operation
(in cents per ton-mile)

Skagway Haines Skagway Halnes
o Rcute Route ~oute Koutc
1,000,000 tous 1,76 1037 1630 0.56
2,000,0CC tons 1.0 073 C.78 0.53
2,000,000 tons a7k 0,52 C.59 0: 39
4,000,000 tons 0,63 0. 41 0. 50 Co 3%
5,000,200 tons Co 54 0034 Colt5 Go25

Shipoing costs, equivalent to the Canadian average (0.75¢ per ton-mile)

are obtainavlie over these routes at annual tonnages as follows, as can be seen

from the foregoing projected rail ratess
s} [}

15~Year Operation 30=Year Oneration
Skagway Route 3,000,000 toms 2,000,000 tons
Haines Route 2,000,000 tons 1,500,000 touns

However, annuaxl tonnages much lower than the foregoing can still be eccnomic
if the railroad is Company-owned and the profits from the mining operation are

used to subsidize a portion of the transportation costs.

At annuzl tonnages greater than those regquired on the Bear River railrcad
to mske the ton-mile rate equivalent to the Canadian average, the cost of
transportation is reduced significantlye. The total transportation costc for
transporting iron ore from the mincsite to the Pacific Ocean is $1.70 per ton
(Skagway route) and $1.20 per ton (Haires route) at an annual production of

~

5,000,000 tons over a 30-year period, as comparcd to the equivalent Canadian
average cost of $3.75 per ton for the same Wistance,
Conclusions

v

a. The potential ore reserves of the Bear River iron ore property and
the markets assured in Japan indicate that a mining oyperation,
shipping approximately 5,000,000 tons of lump highgrade iron ore and/or
iron ore concentrate pellets annually, is fcasibles. Therefore, 1t
is considerably more profitable for the Company to own the Transport-
ation system, at such volumey and operate'it as an integral part of

s

the mining operation.
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The railrcad, in itself, should easily prove to be even more profit-
able, in that it would form a trunkline into the heart of the Yukon,
where no railroad presently exists, and would pass through some of '
North -America's most highly mineralized arcas. Existing mines and
mines that have announced preduction dates are shown as follows:

3 . m Avproximate distance to:
» Location Annual Tonnage . T
Skapgway Route Haines Route

oxisting Mines

United Keno Hill 25,000 tons nil nil
Cassiar Asbestos 90,000 tons nil = 80 miles *

Mines Comins into Produciion

‘New Imperial (1967)  3C,00C tons nil 80 miles
Clinton Creek (1968) 60,000 tons 180 miles 180 miles
Anvil Corp. (1469) 370,000 tons 110 miles 110 miles

* Cassiar Asbestos production is presently moved from

Cassiar, B.C., to Whitehorse, where it is shipped by

the White Pass railroad. Distances shown are from

Whitehorse.
Many other properties of indicated potential and proven reserves
are awalting more economical transportation than presently exists
in the Yukon and will provide considerably more freight for the
proposed Bear River railroade. In addition, backhaul freight to the
Bear kiver property would provide more revenues for the railrosd

and at a higher rate than that obtainable from the outward shipments

of iron ore and/or pelliets.
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pccess to the Yukon is prescntly gained through either the port of
secatly in

'1

S{anwa , Alaska, or the ort of Hoines, Alaska. Both portc are p
9 q L

uee and are located on the Pacific Ceoao

Port of Skamwvay

The yecreround-ice=free, decp sca port of Skagway is linked to Vhitchorse
by the narrow=gauge, 110=-mile Whitc Pacs cnd Yukon Route's railroads The
majority of the Yukon's incoming and outgoing Ifreight precently meves cover
this routc. The White Pass also cwas a coataincer ehip (6,900 toas capacity),
,which oporates betwcen the port of Vancouver, Britisch Columdia, and the port
of Skagway on a schedule of appreoximately 25 rcund trips per year. Outgoing
freight consists mostly of asbestes fibre (90,000 tons por yoar) aad silvere
lcad-zinc concentrates (25,000 tons per ycarl). Shipments of copper concens
trates (30,000 toas per year) will begin in 1957. .

The largest decep=sea ehips cay be acconcdated at the port because of the
deep wator which drops off sharply froam the chorc at ca angle of approximately

LS degreese t a distonce of 100 foot from chore, the water rcaches a depth

v

of approximately 1C0 feceot, and gets deepor as the disgtance from the ghorelinc’
increaccs. The harbour is protected frem storms because it is located at the

end of the Lyann Canal, which is approximately 75 miles long.

'y

Tho year-round=icc=Ifrec, decp=sca port of Haines is linked to the Alaska
Hichway in the Yukon by a 150-milc, all-ucather road, the Haines Read, which
ncets the Alaska Highway 1CO miles northucst of Uhiltchorse. Hainecs is home

port for a deep=sca fishing flcct and is a port of call for Japancce £aips

taking on cargocs of timbsr destined Ior Jepane

.

This port also has great depths of water, similar to Slkagway, and, in
addition; more space is available for tho construction of stoclkpiling sites
and doclc facilities than is recdily available in Skagway (although this can
be acquircd in Skagway, &s wellde

An additional advantazc $o the cclection of the port of Haines is that
no such steep grades and sharp curvec are caccuntercd aft.thelcxdtgectica acar
Heincs as is the caze of that ncar Singway for the railroade “'ore,crog

fully lioaded, large unit trains can rcadily rcach the porte
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Conclusions

Both the port of Haines and the port of Skagwuay are suitable ports to'
handle bulk_ffeight to be loaded in the largest dcep-sca ships; for the

following reasoass:
ae Sgbckpiling sitcs and dock facilities can be constructed at either
porte
be A railroad can be constructed from Becar River to either porte.
c. DBoth ports have deep water cnd are gheltered from the open secas

The port of Haincs appcars to be a better seolecction becauze the cost
of comstructing and orcrating a railroad between the Bear River and Haince is
lower than it is between Bear River and Skagway end more flat ercas for the
construction of stockpiling sites and dock facilities are availeble in Haines

than are available in Skaguay.

From the LeTcurneau=liestinghouse Ceompany transportation studies, the

cost of port construction would be approximately 35 million.
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{ MARKETS

Japanese steel production has increased from 3 million tons pef year in:
1944, to an estimated 58 million tons to be procduced in 1967 (production in
Japan at the height of World War II was only 7/2 million tons per yearle
~Japan is now’ranked as third in world procuction of steel, after the United
Stutes and Russia. DPredictions by the Japanese Iron and Steel Federation
foresee Japanese production of steel exceeding 80 million tons per year by

1975

» The United States and Japan together produce 53%% of the basic oxygen
steel produccd in the world (30 million tons per year, each). Iron ore feed
for the blast furnaces at present, on the average throughout the world, has
an iron content of approximately 6C% and the immediate aim is to increase

the iron content to approximately 64% - 66% in order to increase blast furnace
capacity to make pig iron. Iron ore concentrate pellets, feed for the same
furnaces, at present contain 62% - &&% iron and the trend is to increase the
iron content to approximately &6% by developing more efficient beneficiation
processese. Overall, the trends are to upgrade the feed products as high as
possible in order to increase the rate of production of pig iron. Thus, the
present blast furnaces will be partislly able to offset the increasing demand
for pig iron, but even at that, several new blast furnaces are being built in
Japan (four in 1967, and two in 1968), The final step in marketing the ore
will be the production of prereduced (metallized) pellets of 75% iron content,
to be increased later to as much as 95% iron content., Considerable research
work is beiﬁg done internationally by the steel industry on determining the
economics of producing such a product. At the present time, new plants being
erected, and in the plans for constructior®in the short term, are for the

production of concentrates, i.e. oxide, pellet. plants.

As the Besr River iron ore is equal in guality to the finest ores
available in the world, and these ores are in increasing demand in Japan,
market agreements with the Japanese steelmakers will ensure a continued
demand at ever increasing volume. Also, specifications on iron cres as to
steelmaking impurity content have become more stringent lately because of
the Iarger nunber of basic oxygen furnaces being built to take the place cof

3
the open hearth steelmaking furnsces, and the new furnaces require pig iron
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feed pf higher purity in order to produce a heat of steel in 20 to 30 minutes
instead of the former 8 to 10 hours. The Bear River iron ore has been found,

by the Japanese steelmakers to be suitable feed for the new furnaces.

&

Although huge iron ore reserves exist in many countries, few of these
countries can offer very large markets for return trade, Canada, nowever,
is Japan's third largest trading partner and can offer large return purchases.

.

In addition, the Japanese have announced their intention to increase trade
with Western Canada and are actively seeking sources of supply for raw materials.
British Columbia presently exports approximately 2 million tons of iron ore
%0 Japan. The deposits from which this is mined are relatively small and
cannot offer the long-range, large-tonnage advantage desired by the Japanese
steelmakers. The Bear River deposit is one of the few potentially economic
major iron ore deposits that can offer this advantage and it thercfore gains
an advantage from this over the smaller deposits. Also, up to $200 milijon
worth of equipment in the form of plant, railroad and port facilities are
reguired to put the property into large-scale production. This represents
major sales to the Japanese ihdustry and gives the Bear River project another
advantage in negotiating contracts for the supply of iron ore and/or pellets

to the Japanese steelmakers.

Farly establishment of the markets for Bear River iron ore was arranged
in an agreement signed on Octoker 2, 1966, between Pacific Giant Steel and
C. Itoh & Co., Ltd., cne of the three largest trading companies in Japan. The
agreement calls for C. Itoh to establish markets foy Bear River iron ore and
iron ore products with the Japanese steelmakers, and to provide technical

assistance in the development of the Bear River deposite In return, C. Itoh
b ’

w ok

is given the right to be the sole and exclugive channel for the sale of Bear
Kiver iron ore in Japan., Since signing the agreement, C. Itch has stated that
it can place 5 million tons of iron ore and/or iron ore pellets annually in
Japane. As a result of this agreement, Pacific Giant Steel has acquired a
preferential position within the Japanese market, and it now remains for Pacific
Giant Steel fo establish the exactl ore reserves and grade so that C. Itoh's
customers may know what annual shipments they could expect from the propertys

However, markets for Bear River iron ore are not restricted to Japan, alone,

S 2

The preliminary railroad survey submitted to the Company by T.J. Rauffeld
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Consplting suggested that sufficiently economic rail rates should be aétain~
able, in shipping larse tonnapes, to profitably marxet the Bear River iron
ore in the Chicago—Pittsbﬁrg msrkets, Because prices paid for iron»dre snd
pellets arc aprroximately one-tnird higher in this market than the prices
paid in the Japanese markets, most, or all, of the additional transportation
costs incufr@dAin reacning thiis market would be recovered. This market, the
largest in the world, ausorbs atout 70% of Canadian iron ore production
(23,8 million tons were shipped from Canada to this market in 1965) already,
and -1t is seéking new socurces of quality iron ores and iron ore concentrate

pelletse

r

Conclusions

a. Markets for at least 5 million tons annually of iron ore and/er
rellets are assured in Japan. for long-term supply of Bear River
iron oreq as the quality desired by the Japanese steelmakers is
present in the Bear kiver ore whereas it is not present in many of

the ores available from elsewhere in the world.

b. Because of the rapid increase in the steelmeking capacity of Japan,
larger markets will be created for quality ores. The agreement
between C. Itoh and Pacific Giant Steel will give the edge in supply-

ing these markets to Pacific Giant Steelo

co The Bear KRiver property is within reach of two of the three largest
users of iron ore, the United States and Japan. This advantage is

not enjoyed by many major iron ore mines.

¢
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SENIOR IFINANCING

‘The Company maintaeins represcantation tbroughdut Europe and North America
for the purpose of acquiring major intcrnatiornal financial groups.as partners
with whom the Cbmpany can develop the Doar River Iron Ore = Railroad Projecte
The Companyis represeantatives have made the project well known within the
iron and steel industry, firzs canufacturing railroad couipzent and major
financial comsortiums from Europc and the United Statese. In these circles,
the Company's represcatatives have met with excellent response in discussing
"senior financing for the project becauco of the favourable ccononics and

good profit potential of both the mining opcration and the railroad oporation.

Thc regquirement for the comstruction of a railrcad ia conjunction witl
the Bear River projeét has had a significant effect in stimulating intercst
within groups not normally involved in mining projects. From the point of
view of the railroad, the Bear River mininz nroject is the catalyst that makes
it possible to comstruct a profitable railrcad. This i1s, of course, because

the Bear River mining operation would provide sufficient freignt for the

(&

operation and amortization of the railroad c¢ven without comsidering tac
additional outgoing and incoming freight that would Le availeble for an indus=—
trial raiiroad that would be the main transportation artery through the Yulon,

from south to northe

+ is now assured that comstruction financing will be availeble upon the
_complete outlining of the required tonnage and grade of the deposit, in vicw
of the fact that the economics of the project have been showa, to the satisfacte
ion of major financial concerns, to be favourablec. As C. Itoh Co., Ltd. stated
in its anaocunccment to the international irila and steel commumnity, it ic
prepared to aid in the formation of a coasortium for the fimancing of the

construction required to put the nmine into operation.
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PROFIT PROJECTIODNS

For the purpcse of determining the profitability of the Bear River Iron
Ore - Railroad Project, and for the purpose of establishing the minimum ore
reserve thatswould be required for a profitable mining operation oa the Bear
River, the Company has prepared profit projectlcas for the project. These
projections are attached, as Annexcs A and B, and ghow the profits obtalnable
from the project both for a railrecad routce from Bear River to the Pacific

port of Skagway (Annex A) and of Haincs (Annex B), Alaska.

The mining, milling and pelletizing costs uscd for the projcctions were
obtained by taking a high average of the costs encountered in soveral major
iron ore producing mines operating under similar coanditions to the conditions
to be encountered in the Bear River iroa ore nining opcration. These operating
costs are applicable to methods presently used throughout the indusiry. OF
course, nining, milling and pelletizing costs as well as transportation costs
have becn decrcasing in proportiocan to the increasing rate of technological

advanceaent in open pit mining, iroa orc Lenoficiation and bulk transporiation.

Transportation costs are basaed on preliminary transportation studies
completed for Lhe Company by LeTourneau-testinghousce Company, of Peoria,
Illinois, leading worldwide manufacturers of reilrcad cquipment. The trans-
portation system planned is a highly autcmated, irdustrial railroad capable
of hauling large tonnages over long distances. Includcd im the study were

the port construction and operating costs.

For the purpose of planning, C. Itch & Co., Ltdo, the Japancse trading
company that is to market the Becar River iron ore in Japan, stated that the
prices payable for highgrade lump iron ore f;uld be similar to those paid for
the Ausiralian ore (between U.Se. $9.16 and U.S., $9,60 per ton, f.0.be Skagway

or Haines, Alaska, with an irom content of 64%5), and U.S. 16,52 per unit, f.0ebe

kagway or Haines, Alaska, for ircn ore concontrate pellets (irca cre concentrate

pellets with a 68% iron content would be worth U.S. $12.58 per ton).
Recently, in Australia, contractis have hcean signed with Vestern Australia for
kizhgrade lump iron ore at a price of U.S. 39,80 per ton for shipmeut o
Japan; For the purpose of the profit projcctions, however, the lower prices

quoted have been used so as to be conscervative on the profit projections,
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although the high-quality product obtainable from the Bear River iron ore and

the influence of the favourable trade pattern betwecen Canada and Japan could
bring higher prices. 0f coursec, as is standard in ircn ore contracts, the

fihal, exact price to be paid, the exact annual tonnage to be delivered and a
number of other delivery specifications can only be put into contract form at
the time Pac1f1c Giant Stcel can state upon what date it can begin deliveries

to the purchaserse

The profits obtainable from the operation are shown in two ways in the

Profit Projections:

a. The net profits obtainable from the operation, anoriizing. the mine,

mill and pelletizing plant and the transportatioa systoed

b. The profits obtainable from the operatioan including the profits to
be earned by the sale of recoverable assets, i.ee the transportatioan
system, which could be sold at the end of the mining ope eration for

at least the cost of its construction.

Also available from the Profit Projections are the pininum ore rescrves
required for an economical mining operation, including amortizing the trans-

portation system, pinc, mill and pellctizing plante

Not included in the Profil Projecﬁioﬁs arce the revenues oblainable froa
the transportation of freight going out of,.2nd coming into the Yukon, othor
than Bear River iron ore and/or pelletso The cost of transportation of the
Bear River iron ore and/or pellets would e reduced ce a resull of freight

other than Bear River iron ore and/or psllcto being cerried on the railroade

This additional freight would have a significant effect in rcducing the annual

tonnages of iron ore that would have to be ‘shipped to make the combined

nining-railroad operation profiteble and would thus reduce the minimus reserves

that would have to be establishede

Conclucions

a. An iron ore rescerve of only 14,955,000 tens of highgrade iron oro

is the minimum required for a 15=ycer, econcuic pmining operation,

including a Company=-ovned transportation systcie An iron orc reserve

of only 24,195,000 tons of pellet-cquivalent ore is the minioum

required for a 15=year, econouic pellet operation.

0es/3%
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At larger annual production (3 to 5 million tons) of lump highgrade

~iron ore and/or pellets, the profits obtainable frou the operation

are very highe.

Additional profits, becoming significantly larger as ncw mining
properties within reach of the railroad go into production, will be
earned by the railroad and will rcscult in a reductica of the cost

of transporting Bear River iren ore and/or pelletas

It is apparant that a Cogpany-owned transportation system is an
increasing advantage to the Bcar River iron ore project as annual

production increases.
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‘CONCLUSI ONS AND RECOMMENDATIONS

Conclusions -

The cconomic phases of the Bear River Iron Ore - Raillrcad Project have

been completed and the following conclusions can be made:

a. Accoss to the property can be rcadily provided by upgrading tihe
Wind River Road and by the coastructicn of a 15=miliec rozd froam

the Wind River Road along the Bear River to the properiy.

, be Bear River iron ore can be readily beneficiated by cmnloying nethods

that are standard and are presently in usee

Ce The Bear River iron ore concentrate is suitable for the production
of iron ore concentrate pellets, solf-fluxing iron ore ccucenvrate
pellets and rcduced (metallized) pelletse Particular value can be
attached to the self-fluxing pellets as this form of blast furnace

feed has advantagces over nom-celf=fluxing pellets in the smeliting

process and limestone is readily available near the winc sitce

de The locatica of the Becar River project provides en ideal site Zor

the comnstruction of an open pit ironm ore mine.

e. The requirement for a railroad in connection with the project is,
in fact, an added advantage because of the cdditional revenucs (hat
the railrcad could provide. The most economical transportaticn of
the Bear River ore would be provided by a Company-ocvmned industirial
railroad which is highly autozmated and is designed specifically

for transporting large tonmapgces.

f. Several choices exist for the provisica of heat and power to the
proposed minesite. All fuel can be backhauled by railroad to the
minesite as is usual in other major iron orc mines. CGos and oil
cxploration to the north and northwest of the Bear River is likely to

provide an even wider choice of very inexpensive hcat and powcre
g. Substantial markets exist for the sale of BEecar River iroa orc and

ore products in Japnn under the vgrecment with C. Itoh & Co., Ltd.

The project also has an additional market potential to exploit in

hrtid
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the Chicago~Pittsburg area.

h. The potential ore rescrves of the Bear River deposit indicate that
reserves may be establishcd that are sufficieat for aa annval
production capacity of 5 million tozs of iron ore and/or ?ellets for
a 30~year period of operation. Reserves in excess of 300 millioa
tons may be present at a grade suitable for the economic production

of iron ore concentrate pellcts.

i. High profits are projected for the mining project if annual production
of between 3 and 5 million tons is feacheda There is a significant
increase in profits if the Company itself constructs and opcraves
the transportation system. Also, an important source of additional
revenue, not included in the Company's Profit Projections, would
likely be generated from the transportation of products of other

mines and backhaul freight.

je $2 million should be adequate for sufficient drilling to prove
reserves large enough to meet the available Japanese warkets and to
complete design plans for the mine, mill, pelletizing plant and

transportation systen.

ke Senior financing for the project should be rcadily available when
it is roquired for the comnstruction of the minc, mill, pelletizing
plant and transportation system because of the high profitebility
of the project and because large internatiqnal capital is primarily

interested in large projects with a good profit potentiale

Recommendations

As all of the economic phases of the devglopment of the project are
satisfactorily coapleted, Pacific Giant Steel should coacentrate all of itc
efforts oa the physical development of the property itself. VWhen the initial
drilling program has been completcd and more detailed structural and geolocical
information is obtained, plans should be to continmuc drilling ca the properiy
until sufficient ore reserves are cutlincd to ensure that the markets presently

available in Japan for Bear River iron ore znd/or pellets will be filledo
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DEVELOPMENT PLANS

The total cost estimated for the devclopment of the Bear River Iron
Ore - Railroad Project is approximatcly $2 pillion. Included in this are the
costs for drilling the deposit to prove sufficient tonnages of ore to supply
a‘mining.operafion which would produce 5 million tons per year of highgrade
iren ore and/or pellets for a 30-year pericd of operation. Also included
are the costs for design studies for the construction of the mine, mill,
pelleﬁizing plant, railroad and port facilities, as well asz the cost for the
a&ministratioﬁ of the project and the comsulting cnginecring roquired.

A $200,000,00 drilling program forms the first step in the development
plans. This program is presently underway and is designed to begin proving
the ore reserves by testing for ore to a depth of at least 1,000 fcet and to
provide structural and gcological data on the deposit Ifrom which to plan

further drillinge.

Also included in this program is the exploration of the geomagnetic
anomaly that was detected on the property by an airborne geomagnetic survey

carried ocut in 1965,

As the economics of the project have been favourably established,
concentrated effort can now be directed toward proving the ore rescrves of
the property. Vhen this is done, all efforts may be directed toward the

construction phase.
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REPORT

ON THE

AIRBORNE GEOPHYSICAL SURVEY

OF THE

BEAR RIVER IRON DEPOSIT

YUKON TERRITORIES

PACIFIC GIANT STEEL ORES LTD,

Whitehorse, Yukon

HARVEZ? H. COHEN, P.ENG.




HARVEY H. COHEN ENGINEERING LTD.
CONSULTING =3 NZERS

VI ZFHONE: Bus.: 684.6711% 1253 WEsT PENDER STREET
RES.: 266-8183

TANISOUVER 1, B C.

October 12, 1965

Pacific Giant Ste=el Ores Ltd,
P.0. Box 1039,
Whitehorse, Yukon Territories.

Airborne Geophysical Surveyv,
Bear River Iron Deposit,
Yukon Territories, Canada.
File: 05~103

Dear Sirs:

Pursuant to your instructions, we have carefully conducted an
airborne geophysical survey over an area 6300 feet by 3000
feet of vour iron deposit along the Bear River in Northern
Yukon and submit herewith a map toegether with our report on
the results of that investigation,

Respectfully submitted,

Harwey H, Cohen,

Proressional Enginecr.
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AIRSORNE GEOPHYSICAL SURVEY

BEAR RIVER IROXN DEPOSIT

YUKON TERRITIORIES

INTRODUCTION

The G.3, 1-16 mineral claims are held by Pacific
Giant Steel Ores Ltd. of Whitehorse, Yukon. The period
September 6th to Septeaber 11lth, 10635, was spent in the

Yukon preparing and conducting an airborne geophysical

survey emplioving a n

0]

w1y designed instrument based on a
modified fluxsate magnetometer capable of continuous
recording of data during flight., In the field, an East-
West base line was surveyed and well marked by flaggings
at 300 foot dintervals The srid lines were flown on

magnetic North-3South heading 500 ieet above ground and at

HARVILY 4. COHEN, P.EXG




a constant air speed of 00 miles per hour,

of this rieldwork, -

Th= purpose of the geophysical survey was to detect,
measure, and record any magnetic influences other than the
natural vertical component of the eartht's magnetic fiecld on
the property - plotting any observed anomalies which would
indicate the presence or absence of magnetic minerals or
metallics of low impedance which would give rise to a
magnetic field as a result of the telluric field passing

through the better conductive rocks.

An anomaly located by this geophysical survey would
indicate an area deserving detailed attention and investi-
gation, for, hematite and magnetite mineralization have
been well exposed in the area by your company, and due to
overburden, the possible extent of the mineralized zone is

unknown.

The geophysical survey is capable too, of outlining
structural fTeatures and geologic contact zones as well as

magnetics and rocks of greater electrical conductivity.

Location and Access:

: The Bear River Iron propertyv consisting of sixtecen




iocated mineral claims, is located on the North side of
Dear River in the Wernecke Mountains, part of the Selwyn

o

o . .- , . - ' .
Range, at 04 30! North Latitude and 134 13! West Longi-

tude.

The areca lies 70 miles Northeast of Keno, which is
situated 220 miles North of Whitechorse, the capital of

the Yukon Territories.

Access to the property was gained from Whitehorse
by road to the United Keno IIill Mine at Calumet, a distance
of 280 miles, A Hiller helicopter was used from this
point dircctly to the property. A camp had been previously
established at the site, and was supplied by fixed wing
aircraft to Gillespie Lake, some 15 miles Easterly, with

helicopter transport from the lake to the campsite.

The Wind River Road - a supply road used during the
exploratory work in the Peel Plateau Area, passes within
15 miles of the property, and links the area to Elsa,

Yukon Territories, the location of United Keno Hills silver
mine. Mayo, the nearest town lies 34 miles Westerly from
Elsa and 254 miles Northerly from Whitehorse, A good

highway connects both areas.

Transportation from Whitechorse to the nearest

_seaport - Skagway, Alaska, is via the White Pass and Yukon

Railroad - a distance of 95 miles. Skagway is a regular

HASL EY H. COHEN. P.ENG.



port of call for deep sea vessels rfrom Japan and ore

carriers Trom Vancocuver, B, C., and Tacoma, Washington,

Whitehorse has a daily scheduled air service
supplied by Canadian Pacific Airlines to Vancouver and
Edmonton, a regular bus service, and is situated at mile

918 on the Alaska Hisghway.

Physiographv:

The property of Pacific Giant Stcel Ores Ltd., lies
within the Northern cxtremeties of the Selwyn Mountain
Range which forms the divide between the Yukon and the
Northwest Territories. The area covers the Wernecke

Mountain Range just south of the Peel Plateau.

Drainage of the area is to the North; the Bear

River joins the wide Wind River and flows Northerly into

the Peel snme 25 miles North of the conflux of the Arctic
Red River and the MacKenzie River. The entire systen

flows into the MacKenzie Bay, a nart of the Arctic Occan.

The main area is in a wide flat valley of the Bear
River with moderate relief. The mountains to the north
and south rise to elevations up to over 8000 feet, while
the vallev floor is at an elevation of 3000 feet, approxi-
‘mately. The arca of interest is covered by a shallow

layer of overburden and light undergrowth. Sparse stunted

HARVEY H, CORE' 7 .35




timber growth is lizited to thez odd copse of trees.

Timberline is within a hundred feet of the valley floor,

{ARVEY ~ ZIT-EN, PLENG.




GENERAL PRCCEDURE AMND FIBLDWOES

The area selected for the survey lics to the north
of the Bear River for a length in an east-west direction of

approximately one mile.

A point was established along the Bear River and
set at 100 +~ O station. From there, a base line running
magnetic east was surveved and chained. At each 300 foot
interval, long pickets were set up flagged with fluorescent

flagging, and marked.

The instrument coils, mounted in a plastic sphere
dampened in oil, were mounted by clamps to an aluminum
pole 15 feet in length. This pole was affixed to the
carriage on the right side of the Hiller helicopter with

the instrument § feet ahead of the aircraft.

A batzterv supply waswsed to energize the central
core to a derinite freqguency with the surrounding coils
behaving as the secondary coil of a transformer. The

input voltage was 12 volts D. C., and the output voltage

51

25 millivolts. The output signal was received and amplified

1000 times to 23 volts. This signal was fed directly to

the chart recorder running at 5" per minute.

Flicht lines were magnetic north and south, flown

at air speed or 60 miles per hour and 500 feet above ground.

ARV LY HL COHEN, PENG



Ine aircrart was oriented to fly directly over a marker

at which time a signal was used to imprint a mark on the

£

chart recorder. At thes end of the run, the instrument

was "shortfted out" during the turn and continued after

re-~orientation on the next rflight line.

Precautions against side slip were made by the
pilot and corrections made by visible tabs taped to the

aircraft bubble.

The entire traverse was done during a calm period
berore noon, and the operation was continuous., A monitoring
meter was used to observe signals received on the recorder

during flight.

The final profiles Irom the chart recorder were
transposed on an expanded scale, plotted on the accompany-
ing map direcctly in gamma readings and isoganols plotted
4s the vertical component »f the magnetic fiecld at the
500 foot elevation. The contour interval used was 250

Zammas.




RESTLITS OF GEOPHYSICAL INVESTIGATIONS

The prize surpose of the geophysical survey was to
determine, rapidly and economically, the extent of the
magnetic and conductive anomalies, and relate the size and
intensity to that area exposed and known to contain hema-

tite ore.

The instrument actually measured the vertical

component of the earth!'s magnetic field caused by induction.

I With a saturated core, any changes in the intensity of the

vertical component of the carthts field will add or sub-
tract to the saturation of the coil and is transmitted
to the amplifier and recorder. Thus, the variation in
vertical magnetic intensity is the plotted result, and
these variations arc due to causes other than the normal
magnetic field of the earth. An anomaly detected by this
type of survex would result from the presence or absence
of magnetic minerals such as magnctite or conductive

minerals in the rock being investigated,

A resulting anomaly would comprise an area of
interest in the search ror iron ore bodies and certainly
indicate areas worthy or more detailed attention as

potential areas containing extensions of known ore zones.

Factors which produce variations in vertical mag-

HAS
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netic

SARVEY =

and conductive intensity are:

(1)

Lo

(2)

(3)

(4)

(5)

(6)

(7)

A concentration of magnetic mincrals (magne-
tite) possibly associated with hematite,

A variation in amount of accessory magnetite
in granitic or volcanic bedrock,

A variation in amount of magnetite distributed
through or connected with the overburden.

A variation in depth of non-magnetic over-
burden on caprock over bedrock having a
constant vertical magnetic intensity.
Variation in amounts of magnetic minerals in
adjacent bands of volcanic and sedimentary and/
or intrusive rocks which produce elongated
highs and lows parallel to the strike of the
formation. These variations are not expected
to be great.

Any combination between variations in magnetic

or conductive minerals in the rock and varia-

tions in the thickness of the overlying magnetic

or non-magnetic overburden or caprock,
Variations between areas of high vertical
magnetic intensity and and areas of significant
magnetic intensity (above background) to
indicate zoning of magnetite - hematite -~

sediamentary bands.

O

‘
’
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’ (8) Plunzing, dipping or change of attitude of
2aznetbic or nen-magnetic bodies to produce
contour spacing indicative of increase or
decrease of vertical magnetic intensities
with strong definition of direction of plunge

of the magnetic body.

It will be seen from the above factors that the

magnetic variation, depending upon intensity, can serve to
indicate zones or arcas structurally favorable to ore
deposition and are worthy of further geological investiga-

tion.

HARVEY H. COHEN 7 %5
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ANALYSIS OF RESULTS

Stiructures of zZaterest and anomalous zones found

to occur on the area investigated are described as follows:

The total area surveyed measures 0300 feet east-west

“and 8000 feet north-south.

Intensities recorded during the traverse ranged
from a low of 900 gammas to a high of 5000 gammas (off
scale). The background or normal recading with a saturabzl
input coil was sct at 1250 gammas. (It must be kept in
mind that the readings were taken 500 feet above ground,
and consequently vary as the inverse cube). Readings of
5000 gammas to 3500 gammas are due definitely to high
magnetite content; readings in the range of 3500 gammas
to 2000 gammas indicate the hematite zone with possible
magnetite in the high range; readings from 1250 to 2000
could be indicative oT hematite masnetite ore under over—~
burden; while readings below 1230 are non-magnetic and

non-~-conductive,

(1) It will be seen Trom the accompanying map, an area
south of Bear River, measuring approximately 2500
feet in width (east-west) and at least 2000 fect in
length to the south boundary (where it enters the
north slopes and was not flown) showing intensities

of 3000 zammas to 5000 gammas, This area is centered

~3RVEY H. COHEN, P.ENG.
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(2)

by grid line 33 - 0. The anomaly striking north-
south shows a dip to the west indicated by the

wider spacing oI contours to the west and deéreasing
in magnetic intensity. Further east, for an addi-
tional 3000 feet in length by approximately 800 feet
in width, the area records intensities of 3000 to
2000 gammas, and it is likelyv that this zone plunges

to the west to give this result,

The general trend of the structure is north-
ecast to southwest, and, the anomalous zones indicate

a pattern of banding in this direction.

The main working on the bluff or outcrop near
the northeast section of the map was crossed by grid
line 55 + 0 and 532 + 0. As shown on the map, the
readings over 3000 gammas cover a zone triangular in
shape and measuring approximately 700 feet by 200
feet with the surrounding area in the range of 3000
to 2000 gammas. This is indicative of possible
continuation of the main hematite zone with incrcase
in thickness of overburden. Stripping of the over-—
burden in a southeasterly dircection could add
appreciably to the known extent of the hematite ore
zone, This hematite zone shows a plunge westerly
for a distance of approximately 5000 feet with an

averaze width or 500 feet.

HARVEY H. COHE'l = 245
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iwo possibilities exist here:
(1) The character of the iron content renains
constant and overburden increasces or;
(2) +the hematite content decrecases,
It is the writer?s opinion that there exists a
definite relationship between this zone and the high
intensity magnetite zone described earlier, The two

zones are separated by a band of low magnetic and low

conductivity rocks which appears to widen to the cast,

The combincd area of the two zones indicated as
existing at grecater depth than surface outcropping
excluding the low intensity band could be estimated

at 5000t x 2000' equivalent or 10 million square feet.

This area is one over which the magnetic and
conductive properties were recorded as well above

average of the surrounding sedimentary formations.

Whilce a tonnage or reserve calculation is not
possible without indicating metal content, it can be
described best as follows:

Zone or area above -

Zone or area 2000-3200 gammas = 5,000,000 square feet.

Total arca orf significant intensity =
10,000,000 squarc ree+t., Should this area be exposcd

by stripping it could reclassify the iron bearing

14

00 gammas = 5,000,000 square feet.




possibilities from Mpossible® to Mprobable™ and
further reclassified to M“proven" reserves oy subseguent

drilling,

For the time being, rfor your company to
achieve its desired minimum zoal of 300 million tons

of iron ore, a depth of 300 feet would have to be

proven up over the selected area to provide such a

reserve picture - during which time the metal content

can be determined. In order to conduct this study,

the rollowing program is recommended.

HARVEY H. COHEN, 2 %35,



RECOMMENDATION S

Tne program outlined below includes worlk following
resuits of the geophysical zurvev, and includes strisoing
and Trenching of the anomalous arcas to test the continuity
and =xtensions of the known n:natite zone together with

stufring the causes of the -ain anomalous zone - its —etal

cont=Ent - its extent. Subs-=

a program of dismond

drilling to test the deposit at depth would be in order,

Detailed geological mapping and calculations of the
drill core scctions would then provide the data required to
thorouzhly analyze the possibilities of the property with

a view towards production.

it is suggested that a Teasibilitye study should be
continued to include marketinz, transportation, economics
and production costs. This will not be detailed here as it

lies Tevond the scope of thi: report,

(1) Ereparation of Site and Camps

A bulldozer, a D-7 or =cuivalent s=hould he
"walked in'" from Elsa - & distance of 124 mile- —

srior to break-up, It -

Jo5)

v take two sleds with
~uilTdeiont tuel for the T@ip and Tor constructio:

Toa landing stadp on 1 Zear River property, 4

“mantity or plywood and lomber may be taken to

HARVE: - T -0 TG
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(2)

(3)

provide frames and walls for a tent camp Tor
6 to 3 men, Adeguate supplies can be taoken along to
provide for the crew until completion of the air

strip and camp construction.,

Bulldozer Stripping:

Conduct a stripping program to cut the anomalous
zones at intervals of 300 feet crossing the structures
in a north-south direction and exposing bedrock for
mapping and sampling purposes as well as preparation
of drill sites., In all liklihood, at least 20 to 30
trenches 500 feet in length would be required. Fuel

may be brought in by aircraft to service the operation

Sampling and Mapping:

The trenches cut on the significant anomalous zones
will provide ideal sections for cutting representative
samples for further study, assays, etc. This is an
important item and it cannot be too strongly urged to
have this done as accurately and as carefully as
possible. The mapping of geology exposed by the
bulldozecr may be plotted on 200 scale with regional

mapping on 1000 scale,

L=, EY H, COmEZ 7 ENG.

17




(4) Testwork:

Only after the entire zone has becen opened to an
y e

3

extent where 300 million tons is "possible” shoud
testwork commence., This may be done during the

drilling phase,

(5) Economics and Transportation:

Continue this study to completion as suggested

carlier. (Report dated January, 1965).

(6) Diamond Prillins:

A pattern drilling program of at least 8000 feet

would be required as a minimum to test the area

outlined as significant,

SARVEY H. COHEN, P.ERNG



ESTIMATES

Bulldozer at $5,500.00 per month -
- Campsite

- Trenching

-~ Adirstrip $ 16,300.00
Camp supplies, materials 8,002,00
Sampling and Mapping - 3 month period 2,300.00
Diamond Drilling (approximately 3000 feet)
} Including transportation 80,CC0,00
§ Testwork, metallurgical studies 2,C0CC,00
Fcasibility study 5,0C2.00
. Management and Overhead 5,0{¢,00
Engincering, supcrvision, reports 4,0C2,00
; Aircraft charter, communications, etc. 10,0{C.00
g Contingencies 7,CCC.00
|
|
;
| $140,000,00

With careful planning, this program can be

completed during one field season,

|

HARVEY H, COHEIN = ZIN
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HARVEY H. COHEN ENGINEERING LTD.

CONSULTING ENGINEERS

’ELEPHONE: BuS.: 684.6711 1264 WEsT PENDER STREKT
RES.: 266.8169 VANCOUVER 1, B. C.

January 13th, 1965.

Pacific Giant Steel Urxes Ltd.,
P.0. Box
WHITEHORSE, Yukon Terxritories,

Dear Sirs:

Bear River Hematite Deposit

Pursuant to your request, the writer has carefully examined your
hematite deposit in the Bear River Area, Yukon Territories, during the period
October 8th - 14th, 1964, and submits herewith a report thereon.

Respectfully submitted,

HARVEY H. COHEN ENGINEERING LTD.

Harvey H. Cohen,
Encl.
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1.

REPORT

ON THE
BEAR RIVER HEMATITE DEPCSIT

YUKON TERRITORIES

PACIFIC GIANT STEEL ORES LTD.

INTRODUCTION

1. LOCATION AND ACCESS:

The Bear River Hematite Property, consisting of sixteen mineral claims,
is located on the east side of Bear River in the Wernecke Mountains, part of

the Selwyn Range, at 64° 50" North Latitude and 134° 20' West Longitude.

The area lies one hundred miles northeast of Mayo, and Mayo is situated

two hundred miles north of Whitehorse, the capital city of Yukon Territories.

Access to the property is gained by flying via helicopter from Mayo,
the nearest airstrip, directly to the showings. Float equipped aircraft are

able to land at a lake fifteen miles from the property.

A winter road, known as the Wind River Road, passes within fifteen

miles of the showings, and is linked to Elsa, Y.T. ~ the location of United

HARVEY H. COHEN, P.ENG.



2.

Keno Hills silver-lead-zinc mining camp. The town of Mayo lies thirty.miles
westerly from Elsa and two hundred and fifty-four miles northerly from

whitehorse, being connected by highways to both areas.

Transportation from Whitehorse to the nearest seaport of Skagway,
Alaska, is via the White Pass and Yukon Railroad - a distance of ninety-five
miles. Skagway is a regular port of call for deep-sea vessels from Japan

and ore carriers from Vancouver, B.C. and Tacoma, Washington.

Whitehorse is serviced by daily scheduled aircraft from Vancouver
and/or Edmonton, a regular bus service, and is on the Alaska Highway.

Canadian Pacific Airways maintain a scheduled flight service from Mayo to

Whitehorse.
2. PHYSIOGRAPHY:

The Pacific Giant Steel property lies within the northern extremities
of the Selwyn Mountain Range which forms the divide between the Yukon and the
Northwest Territories. The area contains Wernecke Range just south of the

Peel Plateau.

Drainage of the area is to the north; the Bear River joins the wide
Wind River which flows into the Peel twenty-five miles north of the conflux of
the Arctic Red River and the MacKenzie River. The entire system flows into

MacKenzie Bay, a part of the Arctic Ocean.

3. SIZE_OF AREA AND EXPOSURES:

The Pacific Giant Steel Ores Ltd. property consists of sixteen located
mineral claims, covering some eight hundred acres, on the east slope of Bear

River. The valley, itself, contains little or no outcrops eXcept perhaps on

HARVEY H. COHEN, P.ENG.
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one or two low hills and on isolatgd rock drumlins. The valley floor and

lower slopes are mantled with unconsolidated deposits of glacial, glaciofluvial,
alluvial and lacustrine material. The present river is a broad; shallow valley
void of natural outcrops. The main hematite showing outcrops as a rather
prominent rock bluff below and to the west of the western peaks of the

mountain range.

4. PURPOSE_OF INVESTIGATION:

The area was examined primarily to evaluate the ground from a mining
standpoint, and to determine the merits and possibilities of the area with a
view to further exploration of the zones of more favorable geology. A test
shipment of some three hundred pounds of ore was shipped to Dttawa for testwork

of iron recovery, processing, impurities present, etc.

5. METHOD OF INVESTIGATION:

The field trip to Whitehorse was carried out on October 8, 1964 with
the helicopter trip to Bear River on October 9 - 10, The tent camp at Bear
River was used as a base. The weather proved a hardship, with early snows
almost completely covering the area, however the main showing and immediate

area was examined, sampled, and'a test shipment gathered for furtherance to

Ottawa.

6. ACKNOWLEDGMENTS =

The writer wishes to express his gratitude to the Directors of Pacific
Giant Steel Ores Ltd. for the opportunity to investigate the Bear River
Hematite deposit, and to Mr. A. Jellinek for his assistance and co-operation

in the field.
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4.
SUMMARY AND CONCLUSIONS

It is the writer's opinion that the Pacific Giant Steel Dfes Ltd.
property at Bear River, Yukon, is worthy of an exploratoxry program of
geophysical work in conjunction with stripping and trenching to test for
continuity and extensions of the hematite iron zone, followed by a program
of diamond-drilling to test the nature of the deposit at depth. Detailed .
geological mapping of the exposures and systematic prospecting of area
determined as anomalous may be carried out simultaneously with the above

program,

Following this work, a feasibility study should be undertaken with
a view to market studies not only of hematite ore, but also of its related
products. The possibilities of a pig iron plant in the north, to sexvice
the Crest and Snake River deposits, as well as the Bear River deposit, is no
longer a remote possibility - it must be treated in the light of present day
economics and with a view to future possibilities and potential markets

based on economic trends.

The exploratory work may be carried out during the 1965 - 1966 field
season, with the economic study to commence after certain preliminary field

work has established grade and reasonably assured quantities of ore.

HARVEY H. COHEN, P.ENG.




5.
RECOMMENDATIONS

1. PREPARATION OF SITE AND CAMP:

Employ a bulldozer to construct an airstrip approximately eighteen
hundred to twenty hundred feet in length on the gravel esker along the Bear
River to provide landing area for wheel equipped aircraft. The bulldozer may
be "walked in" from Elsa, a distance of one hundred and twenty miles - in .
which case a D7 or equivalent may be used. The bulldozer would have to "haul®
its own fuel on a "sleigh" - sufficient for the trip and to complete the air-

strip.

The initial supplies for the "Cat" trip should include a basic tent
camp adequate for fourvto six men. Other equipment required may be flown in
at a later date and any emergency supplies may be brought in by helicopter.
It is suggested that a radio transmitter be provided at the camp; one that is
monitored on the forestry service frequency so that messages may be passed to

the office, and also in case of emergency.

2. STRIPPING AND BULLDOZING:

Initially, confine the stripping operation to the main hematite outcrop
area westerly to the "lower showing®™. The stripping should include narrow
trenches across the structure to expose bedrock, and at intervals of from one
hundred to two hundred feet. This distance would be decided from results of

the first exposures. The overburden is not expected to be great in this area.

3. GEOPHYSICAL WORK:
Simultaneocusly with the initial airstrip construction, a geophysical

survey could be carried out on a grid four hundred by one hundred feet. A

HARVEY H. COHEN, P.ENG.
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preliminary magnetometer survey employing an A3 Sharpe or equivalent may be
conducted rapidly to yield any magnetic differences in the area, and to
measure the magnetic influence from accessory magnetite in intrusive masses;
magnetite associsted with volcanics; lack of magnetics in sedimentary bands;
variation in amount of magnetite distributed through or connected with the
overburden; variations in deptﬁ of non-magnetic overburden on bedrock having
a constant vertical magnetic intensity; and, most important, the variations
in adjacent bands of volcanics and sedimentary rock or intrusive rock, such
as may be found in this area - this latter variation is not expected to be
great, and would produce elongated magnetic highs and lows parallel to the
strike of the formation. This structural information would be a useful guide

in subsequent stripping work.

A second geophysical method that may provide useful data on the nature
and extent of the deposit is the electromagnetic method. This is the most
favored of all methbds; it is somewhat slawer than equipotential methods, but
more precise and does yield greater information regarding the size and shape
of the hidden body. The E.M. system is based on the principle that a current
passing along a conductor sets up‘an induced current around the conductor. If
an ore body lies within the induced field, it sets up a secondary induced

current around it, which can be measured.

4, SAMPLING:

The surface stripping conducted on the anomalous zones should provide
suitable surfaces from which representative samples may be cut with a view to
further testwork along the lines of a pelletizing plant. The results of this

- work in conjunction with the results of the testwork presently being carried

HARVEY H. COHEN, P.ENG.
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out at Ottawa by the Department of Mines should dictate the milling and

smelting requirements of the Bear River iron ore.

5. GEOLOGICAL MAPPING:

A geological reconnaissance over the area with mapping on a scale of
1 inch = 1000 feet is recommended, with detailed geological mapping of the

immediate ore zones on a scale of 1 inch = 200 feet.

6. TESTWORK::

This work should be carried out by processes of mineral dressing and
pelletizing, The project would be classified under the feasibility study
and the results incorporated into a final economic study prior to, and as »
prerequisite for major financing. In the marketing study, the writer has
communicated with various interested firms and has delegated a Mr. Arai - a
competent individual who is familiar with the Japanese markets, the firms
actively engaged in iron production, and the leading personnel heading the
smelters in Japan. It is suggested that Mr. Arai be given a reasonably free
hand to pursue the final result on behalf of Pacific Giant Steel Ores Ltd.
and as compensation, arrangements - if the marketing is successful, to have
Mr. Arai direct the company's export of materials and possibly participation

financing by major interests of his acquaintance.

7. TRANSPORTATION:

A study of access routes to the property - by proposed road and
railroad, the cost comparison, and advantages of each, and an estimated cost
per tan to the nearest seaport. This preliminary study could only be

completed when adequate reserves have been proven up, and at that time, .

HARVEY H. COHEN, P.ENG.



8.

Federal assistance may be enlisted with a view to construction of a northern
transportation system. Included in this proposal should be the Crest Iron

transportation route of their proposed railroad.

8. ECONOMICS:

This study, too, cennot be completed until reserves have reached a
minimum level. However, consideration and costs may be commenced‘on a
pelletizing and/or sponge iron plant, power facilities required (utilizing
the Eagle Plains - Peel Plateau 0il and gas reserves), together with a market

study.

9. ESTIMATES:
The cost of the preliminary fieldwork is estimated as follows for a

_ three to four month period:-

Bulldozer at $5,500. per month $ 16,500.00

- airstrip construction,
stripping and bulldozing

Camp site, supplies 8,000.00
Equipment, drill steel, dynamite, tools 6,500.00
Geophysical survey )

Bulk sampling ) 5,000.00

Geological mapping and engineering)

Feasibility studies, mill tests, market studies, 5,000.00
transportation routes, etc.
Management, overhead 5,000.00
Aircraft charter; communications and
miscellaneous transportation 10,000.00
Contingencies - 15% 8,000.00
Total $ 63,100.00

HARVEY H. COHEN, P.ENG.
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An additional sum should be provided for the Company to investigate

other properties and interests.

The estimates do not include the costs that may be incurred by the

Company as expenses in financing or general promotion.

HARVEY H. COHEN, P.ENG.



10.
GEOGRAPHY
R ]

1. RELIEF AND ELEVATION:

The Giant Steel and G.5. mineral claims occupy a wide glaciated valley
in the Wernecke Mountains approximately one hundred air miles northeast of
Maya., This area is part of the Selwyn Mountains which rise to elevations of
over eight thousand feet above sea level. The valleys are wide U-shaped with
timberline at three thousand, five hundred feet elevation. The general relief
is from four thousand to six thousand feet above sea level, with the main
showing at the elevation of the valley floor of four thousand feet. The region
to the east is rugged in the extreme with the highest peasks at eight thousand,
seven hundred and fifty feet.

North of the main showings (downstream of Bear River), small copses of
stinted timber growth exist. The underbrush is light. The main timber growths
are pine, spruce and poplar. The valley bottom is swampy and supports a mossy

and peaty vegetation,

2. CLIMATE :

The climate of the Yukon consists of harsh winters and generally
pleasant summers. During the period June and July daylight lasts for twenty
hours.

The rivers open during May and stay open until late October and some-
times November. Average annual precipitation is estimated to be fifteen inches.

Extremely low temperatures are not uncommon, but seldom persist for more
than four to five days at a time. Temperatures during the winter may average

0°F. while during the summer - sa°F.

HARVEY H. COHEN, P.ENG.
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Snow covers the ground from November till May.

The mosquitos during the June to July period, and black flies during

the August to September period, cause discomfort to both humans and animals.

HARVEY H. COHEN, P.ENG.
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GEOLOGY
. ]

The area in general is underlain by Pre-Cambrian rocks (mapped
regionally by Green and Roddick, 1961, G.S.C.) which are classified as
sediments and their metamorphic derivatives; dark grey, thin bedded argillités,
slates, phyllites, minor grey quartzite, dolomite, conglomerate and limestone.
This is adjacent to a younger dolomite zone, while further north is yet a’
younger band of limestone characterized by the color of the weathered surfaces

- the former being orange, the latter a grey and buff colox.

Locally, the hematite ore is characterized by its banded appearance
with jasper. The hematite veins contain, in the lower sections, bands of
quartzite and slate; the quartzite being partly replaced by hematite. The
trenching has exposed sections of massive, fine-grained hematite with few
intercalated rocks - showing signs of metamorphism, possibly originating as
an alteration proddct of limonite, siderite and/or magnetite. The hematite is
a fine-grained, dark, steel grey, carrying 70% Fe. Occurrences of this nature
usually produce hematite beds of great thickness, and are classed as the most

important ore of iron.

The knoll or ridge exposing the hematite, and known as the main showing,
is a prominent feature on the east side of Bear River along the foothills of
the mountains. The general strike of the ridge was 110° (magnetic), with the
structure cutting it at an oblique angle at 18503 The dip varied from
westerly to near vertical. The ridge has a vertical difference of five
hundred feet from its peak to the valley floor and measures approximately
sixteen hundred feet along its major axis and eleven hundred feet across the

minor axis, with a general "V" shaped plan and section.

HARVEY H. COHEN, P.ENG.
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The general features, geologically, of the ridge reveal a gradient in
hematite content of the rock mass from a brecciated jasper at the top of the
ridge, through a jasper cemented by hematite, through banded hematite and Jasper,
to massive hematite. This is indicative of the deposit and it is expected the
features bear relationship to the possibilities of a trough-like structure, ‘
folded and subsequently mineralized. This would afford an appearance of
"zoning effect" and is actually a series of strata more or less competent thch

provided favorable conditions for the mineralizing processes.

The hematite is again exposed oné thousand feet in a southwesterly
direction, intermittently across a one thousand feet width. It is this area
over which initial stripping is recommended. A typical section was sampled to

give the following results:

Iron 57.4%
Silica 5.84
Lime 4.16
Gold Tr.
Silver -
Titanium -
Phosphérous .09

During the 1964 field season, several hundred pounds of hematite ore
were shipped by Pacific Giant Steel Ores Ltd. to Ottawa for metallurgical
testwork. The results of this work, at the time of writing, are not yet

available.

HARVEY H. COHEN, P.ENG.
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GENERAL
—_—=

The economics of the Bear River hematite deposit depend upon several
factors: Possibility of proving up sufficient tons of iron ore of sufficient
grade to warrant a mining operation, milling plant, pelletizing plant, and
assistance by the Federal Government in construction of a transportation
system. The program proposed for the 1965 field season is a primary step in
this direction. The drilling to explore the nature and extent of the deposit,
together with studies on marketing and transportation and feasibility studies,

should produce a decision by the Company on its ultimate direction.

From offhand observation and judgement (not mathematical calculation)
it appears that the possible reserves point to 300,000,000 tons. This would
"have to be "proven" by subsequent exploratory work, but is based on the extent

aver which hematite has been located by trenching.

A railroad from the property to Elsa, the nearest settlement, is *‘ *f

estimated to cost approximately seventy~-five million dollars. Freight over
such a system would cost 0.8 cents per ton per mile. These figures are based
on comparative operations in northern Quebec and Labrador. The final analysis
should be made with a view to a sponge iron plant or smelter in the near

proximity.

WATER POWER:

Gillespie Lake, situated fifteen miles from the deposit, is at an
elevation fifteen hundred feet above the deposit. The Bear Riyer is one‘of
the major tributaries to the Wind River and flows within one mile of the
deposit. For immediate water requirements other than power, a small creek

flows from the cirque to the east of the ridge.

HARVEY H. COHEN, P.ENG.
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»
CREST EXPLORATION HEMATITE DEPOSIT:

Crest Exploration hematite deposit at Snake River extends over an area
of one hundred and fifty square miles, and has a thickness varying between one
hundred and eighty and three hundred feet. It is located fifty miles northeast
of the Giant Steel property. The Crest deposit is a flat lying sedimentary

deposit in Upper Cambrian strata.

Crest Exploration have completed a feasibility survey for a railroad
from Mayo to the Snake River, and this system appears likely. For the most
part, the projected railroad passes through major valley systems keeping rock
work at a minimum. The anticipated cost is comparable to that of the newly

constructed Great Slave Lake Railroad.

A spur line could be extended from this projected railway to the Giant
Steel property, a distance of approximately fifty miles. From Mayo to the
Snake River property, the railroad would be within two hundred miles in length

and to the Giant Steel property, one hundred and fifty miles in length.

It is now considered possible that if railroad transportation be used,
the iron ore from the Snake River deposit could economically be taken to tide-
water at Skagway if railroad transportation costs per ton/mile could be kept
in a range similar to that of the four hundred mile railroad shipping iron ore
from northern Quebec - Labrador. The railroad distance from the Snake River

deposit to tidewater at Skagway would be within six hundred miles.

January, 1965. HARVEY H. COHEN, P.Eng.

* A, Jelléwek, Whitehorse.
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