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INTRODUCTION

Purggse

The purpose of the project was:

1. to determine the essential chemical composition of
the ore,

2. to determine ore-gangue grain relationships which may
affect the beneficiation of the ore, and

3. to learn if there are any microscopic properties of
the ore which would indicate its history of formation.

Two samples, a six-pound hand sample and a -3 inch composite

sample, were submitted for this purpose.

Scope

To accomplish the foregoing, chemical analyses for Fe, Ti,
8i0g, P, S, Mn, CaO, MgO, and Algp03 were run on the submitted
samples. These were in addition to a semiquantitative
spectrographic analysis on each sample.

The mineralogy of the material was determined through the
combined methods of x-ray diffraction, optical petrography, and
mineralography.

Some 1400+ measurements were made on quartz and hematite
grains to provide 1iberation size data. In addition, a point
count was made to determine degree of locking and relative
abundance of the constituents.

Efforts to resolve the ore genesis were confined wholly to

microscopic observations.
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CONCLUSIONS

The essential mineralogy of the ore is hematite (& 90%) and
quartz (r 8%). Goethite, limonite, pyrite, and barite are
lesser constituents.

Hematite is the matrix of the ore, and the gangue minerals
(quartz) can be 80% cleaned from it at a particle size of 74u
(200 Tyler mesh). Titanium is present in amounts less than 0.2%
and should not be detrimental.

The ore appears to be one in which concentration has been
accomplished by recrystallization of original constituents with
no addition of material from outside sources. The porosity of
the hematite is probably due to leaching of carbonate or silica,
but this is not substantiated.

If any phase of the proposed beneficiation methods will
utilize surface chemistry of the hematite, there may be problems
with barite in that this mineral tends to coat parts of some

hematite grains.
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METHODS
The analytical work was described by the analysts as

"routine'", and unless this aspect of the work requires a more
thorough description for a now unforeseen reason, no additional
space will be devoted to it. The spectrographic analyses were
performed with the emission spectrograph, and the results are
semiquantitative; i.e., may be multiplied or divided by a factor
of three.

In general, the hematite forms the matrix of the ore, and
it will be necessary to grind to the size of the contained
gangue grains to obtain monomineralic particles. For this
reason the gangue minerals were measured when they were locked
in hematite. Conversely, when the gangue minerals occurred as
matrix it was necessary to measure the size of the hematite

grains. Then, to determine what percentage of the hematite

were locked in gangue matrices, a point count was made. .

A petrographic point count is a technique designed to
provide a random sampling, and therefore an accurate mineralogica;
|

composition, of material represented on a thin section., 1In
|

practice this sampling is accomplished by using a specially
adapted mechanical stage which moves the section in regular
increments along a fixed pattern of traverse lines. Since the
distribution of minerals in the section can be regarded as
random, the samples themselves are effectively random, even

though they are taken on a nonrandom grid.
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RESULTS

Table 1 presents the analytical results obtained on the
two samples. Table 2 is the spectrographic analysis. Tables
3 and 4 are grain size distributions of quartz in hematite and
of hematite in quartz, respectively.

Table 5 contains the results of a petrographic point
count performed on the composite ore. The classifications
were chosen to permit the differentiation of free hematite
from locked hematite in addition to strict mineralogy.

The minerals found in the material were hematite, pyrite,
quartz, goethite, limonite, and barite. Hematite occurs
both as large or small irregular masses and as minute euhedral
crystals. It is primarily as "blue'" hematite, but it is
also present in lesser amounts as both earthy and specular
varieties. Hematite generally forms the matrix of the rock
although on a microscopic scale quartz locally may contain
considerable hematite.

Quartz occurs primarily as anhedral irregular blebs
within hematite (see Fig. 1); however, it also occurs in
veinlets as sinuous discontinuous stringers containing euhedral
plates of hematite.

Goethite (Figs. 2, 4, and 3 respectively) was noted
in only two fragments during the study. 1In each case it
occurred as crustiform masses with or without an anhedral

pyrite core in hematite.
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TABLE 1

Results of Selected Chemical Analyses
Performed on Two Hematite-Bearing Samples

S

March 1966
360102

Si02 Ti

hand sample 2.27 0.21 63.7 0.03 0.01 0.05 0.056 7.24 0.22

Sample Sample

Number Description Al203 CaO Fe MgO Mn p
1
2

composite 0.31 0.30 62.4 0.02 0.01 0.06 0.131

sample

8.43 0.14
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TABLE 2
Order No. 360102
Sample: P 6012

COMPLETE QUALITATIVE. SPECTROGRAPHIC ANALYSIS

Figures Are Percentage Estimates

— Antimony - ' . Molybdenum
—— Arsenic e Neodymium
0.01  Aluminum . ——w——Nickel
——Boron —eOsmium
L . Barium e Palladium
Beryllium —Phosphorus
o Bismuth — Potassium
0.5  (Calcium —Praseodymium
Columbium ‘ —  Platinum oz per ton
Cadmium : e Radium
Cerium e Rubidium
- Cobalt —_— Rhenium
0.001 Chromium e Rhodium
e Caesium ——Ruthenium
Q_:E_Copper{ . . Scandium
Dysprosium 10 silicon
Erbium ' —  Samarium
Europium 0.001 Strontium
Gallium ———Silver 0z per ton
.Gadolinium 0.01  godium
Germanium e Tantalum
—— Gold oz per ton - Tellurium
——— Hafnium e Terbium
Holmium , " _Thallium
Indium ——_Thulium
major jyron ee—Thorium
Iridium 0.001 Tjn:
e Lanthanum - 0.0l Titanium
0.01 rend ' . —  Tungsten
Lithium —Uranium
— — Lutetium 90.001 vanadium
0.01  Magnestum —_— Ytirium
0.01  Manganese e Ytlerbium
Mercury 0.01  7Zinc
Zirconium

000 etotRiastrtaerRatossonettnersnistotnstiternantersindosroelesstesssocisastosnteises
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March 1966

360102
TABLE 3
Grain Size Frequency Distribution of
Quartz Grains Locked in Hematite
Screen A
or Number B Cumulative

Micron of Weight Weight Weight

Interval Grains Factor (A)(B) Percent Percent
= 28+ 35 3 50.00 150.00 28 28
- 35+ 48 4 25.00 100.00 18 46
- 48+ 65 4 12.50 50.00 9 55
- 65+100 6 6.25 37.50 7 62
-100+150 19 3.12 59.28 11 73
-150+200 28 1.56 43 .68 8 81
-200+270 31 0.78 24.18 4 85
-270+400 36 0.39 14.04 3 88
-400(37u)+26p 174 0.19 33.06 6 94
-26 +18.4u 229 0.09 20.61 4 98
~18.4+13u 104 0.05 5.20 1 929
-13 + 9.2u 167 0.02 3.34 1 100
- 9.2+ 6.5u 69 0.01 0.69 - -
- 6.5u 126 0.0038 0.17 -— --
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March 1966

360102
TABLE 4
Grain Size Frequency Distribution of
Locked Hematite Grains
A
Screen Size Number B Cumulative
or Micron of Weight Weight Weight
Interval Grains Factor (A)(B) Percent Percent
-150+200 2 50.00 100.0 15.1 15.1
-200+270 0 25.00 0.0 0.0 15.1
-270+400 1 12.50 12.5 1.9 17.0
-400+26 21 6.25 131.25 19.8 36.8
- 26+18.4 46 3.12 143.52 21.7 58.5
-18.4+13 30 1.56 46 .80 7.1 65.6
- 13+ 9.2 239 0.78 186.42 28.2 93.8
-9.2+ 6.5 89 0.39 34.71 5.2 99.0
-6.5 35 0.19 6.65 1.0 100.0
661.85 100.0
|
i
|
i
|
|
|
|
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March 1966
360102

TABLE 3

Results of Petrographic Modal Analysis
of Composite Sample

Number
of Volume
Constituent Points Percent

Hematite 533 94.5
Hematite 7 1.2
locked in gangue
Quartz 21 3.7
Barite(?) 3 0.4

567 99.8
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O Ontario Research Foundation

‘ - 43 QUEEN'S PARK CRESCENT EAST TORONTO §, CANADA

TELEPHONE @24-6101

Petro, hie s

0.R.F. No, 0-66308 (Bear River Ore)

In a hand specimen the massive ore has & high spscific gravity and is
obviously fragmental, consisting of coarse fragments up to 5 mm long, slightly
porcue and quite inhomogeneous.

I The Thin Section Shows:

Hematite '

‘qaartes and Iasper

Sericite anc.soma coarser macwito
ragnatite

Leu:oxene

The material consists of a.nguh.r to subrounded detrital fragments of:
() Jaspilite or jasperised fine grained recrystallized chert, '
(2) Hematite free or relatively hematite free recrystallized chert,

{3) Sericitic ferruginous slate or argillite which consists of abOut
708 mica 25% quarts and minor hematite,

(4) Massive derise hematite in a matrix of fine grained quarts and hemtito. '

There are a few patches of lemcoxens, probably after ilmenite,.

The material is an accummlation of detrital fragments which have suffered
; ver~ short transportation. The nature of the material suggests derivation from
a fairly normal series of iron formations, ferruginous cherts and ferruginous.
: slates or greywackss.

The degree of metamorphism is very low as there are no signe Jf iron
silicates being formad from reaction between hematite and quartz, furthermore
the amount of recrystallisation of the quarts is slight. The material is
mainly hematite with 1i{ttle magnetite, :

IT The Cre Slab .
Showing ba.nding in the hand spectnen contains-

Quartz
Hematite and Magnetite
Sericite and white mica
A Cummingtonite - Grunerite
o Hedenbergite

The rock consists of patches and i11 defined bands mainly of quarts
and hematite, The quarts grains are in a mosaic looking like recrysiallised
- chert and vary in coarseness all the way up to ?5 or 100 microns. Thaess are -
cormonly in patcnee up to 1 mm in diameter. ' AR



~2:‘

The hematite is also in a mosaic of grains and clusters or patches
grains like the gquartsz,

There are patches (altered sedimentary fragments) of much firer gra’ined
guartz, still cryptocrystalline, containing a duvsting of hematite, There
are patches of partly recrystailited greyvacke or argillite consisting of
quarts and sericite with minor azcunts of fine d:usty hematice {theze and
trhe cherty patchee look jasper red by reflected light).

The iron silicates cummingtonite - grunerite are present in srall
amount (less than 1%) occur as small clusters of radiating flakes disseminated
threagh the rock and show no preference for patches or undi’ferentiated quartz-
hematite matrix, The iron rich pyroxene hadenbergite is presant as i1l forreg
patches mainly in the finer grained quarts hemgtite pixture,

All of the silicates with the exception of quartsz are presert in
insigrnificent amounts,

III General

There seems to be little to indicate a relationship between t)e materials
in the two samples., The banded material seems to be a fairly nurmsl iron
formation, moderately metamorphosed tc the extent of resrystallizing the chert:
to granular qQuartg and the prirary iron oxide to hematiite bui insufficient to
derive much magnetite. Some ifton silicates have develiped, preoaocly at the
locus of some alumina rich alksli rich detrital grain in the crigiral sediment,

The coarse granular ore seems to have developed firom soxe pre-existing
ferruginous sediment by weathering and transportation of the fragren-s, anc
there seems Lo have been very liitle reerystallization subseqient to deposition.

Because the material contains a very small megnetic fraciicn trere is
posstbly some magnetite or maghemite present. This was looked Zor but could
not be seen in the polished section. It is possibly therefore either tes fire
grained or intergrown with the hematite, No magnetite is present in ti=
coarser hematite masses. The amount of magmetite must be very s;msi) as the
gross magnetic properties of the massive ore are negligible,

AT s .
F. Byorard, P.Ernz.,
Assistant Directcr,
FE/gd Department of
Engineering and Yetz:l1-+gy,
Ontaric Research Foundation

/

April 2%, 1960
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- 323 HOWI STREGT - VANCOUVER 1, B.C,
TELEPHONE 684.1374

ASSAYERS . .
CHEMISTS
GEOCHEMISTS CERTIFICATE OF ANALYSIS
PACIFIC GIANT STEEL ORES LTD.
SAMPLE(S) FROM ’ SETORT NG,
V- 22
3 SAMPLE(S) OF pulp
'Phosphorus (F) Sulphur (S) Titanium (Ti)

BR - I - 1 ®Pea ot ssssessaeBEsse 0 078% XX EEEEXEEENE] O 037% R EEEX) 0-11%
Bn - I - 2 IR RN ) 0 078% esossssvocsn O 020% R 0 OSW

Concentrate o oerssansenevenee 0.039% oo esevencoce o.ohs% 2o cecove seevne OoO?é

DATE  February 18, 1966 SIGNED

DIVISION OF TECHNICAL SERVICE LABORATORIES
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Aines Branch

Department of Mines and Technical Surveys . 2o dr e

Ministére des Mines et des Relevés techniques ...
MINERAL PROZESSING DIVISION N @ uppeier

40 Lydia Street,
Ottawa 1, Ontario,
smarch 11, 1966,

Pacific Giant Steel Ores Ltd.,
.0, Box 1039,
¥ hitehorse, Yukon.

Near Mr., Jellinek:

With reference to your letter of February 26 regarding results
of acditional beneficiation tests on the iron ore from your Bear River,
Yualon property we have completed tests treating the ore witn a Jones
high intensity wet magnetic separator and by flotation. Our investigation
is now completed and we are preparing a formal report which we will
forward to you when completed.

The foilcwing are results from these tests.

cones magnetic separator tests on ore ground to mious 250 mesh.
Separator was operated at 15 amps and the middling returned.

Analysis % Recovery
Prodact Wt % Sol Fe §iQ; % Sol Fe
l1st Magnetic conc 79.9 67.7 2.5 §6.1
Znd Magnetic conc 4.6 62.1 9.0 4.6
Z~d Middling 2.6 30.5 49.1 1.3
17t Non-Mag. tailing i0.2 41.3 35.4 6.7
Znd Non-Mag, talling . e.7 3l1.1 48.4 1.2

Feed 6.0 62, 6% 8. 6% 100.0

*Calculated

Silica flotation tests on nre ground to min:s 150 mesh.




_JProduct
Iron prouduct
Middling
Siiica flcat
Feed

2Calculataed

CWR.:rlm

¥t % ' Sol Fe 5iog
2z.1 67.0 2.¢
7.7 62.8 8.4
10.2 28.7 56.0
10o0. 62. 8% 8. 4%

Yours very truly,

£ 70

o N \\

G. W.— Rﬂey

Recove Ty

‘% Sol Fe

87.6
7.7
4.7

10

o

.0

Fexrrous & Less Common Minerals Section



C. EMERSON NOBLZ
CHEMICAL ENGINEER
DIRECTOR INDUSTRIAL LABORATORIZES
PROVINCIAL ANALYST

SAMPLE OF
SUBMIITED BY

LABORATORY NUMBER

Iron (soluble)
Silica
Phosphorous
Sulfur
Titaniwn
Hanganese
Calcium Oxide
Magnesium Cxide
Alumina

The test for "Iron (solutle)’
dilute Hydr~chloric Acid.

CEN: pm

Report of Analysis

Iron Ore

EDMONTON. ALBERTA

May 26, 196¢

Pacific Giant Steel Ores Limited, Box 1039, Whitehorse, Yukon

66 - 5576, 77 & 78

Mines Branch
Test 13
Gravity Concentrate

63.32 %
2.17 2
0.02 %
0.17 %4
trace
nil
0.2
0.

9
10
2.93

IS RN,

A\

Mines Branch
Test 26

Magnetic Concentrate

Mines Branch
Tesi 228 B ;
Flotation OQuxentra

04.72 %
2.22 %
0.01 %
0.21 %
trace
nil
0.29 %
.11 %
2.65 %

—
IS

66.69 %
2.22 %
0.06 2

was done or i sample which wais dissolved overaight in
If this was not the proceduve required, pl:ase advise.

O.K.

C. Emerson Roble

Industrial Laboratories
R3S S VN

L
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C. EMERSON NOBLE ’%

CramicAL ENGINEER 5 5 EDMONTON. ALBERTA
DIRECTOR INCUSTRIAL LABORAYORIES CANADA
%a

PROVIMCIAL ANALYST
A July 13, 1966

RBeport of Analysis

SAMPLE OF Tron Ores (3)
SUBMITTED BY Pacific Giar+t Steel Ores Ltd., Box 1039, Whitehorse
LABORATORY NUMBER 66-5576-8

ig Tequested the alumina content of the following
ores has been checked. Origirally the alumina
was determirzed by an indirect method. By direct

method (cupferron) the values are as follows:

Alumina
Test #13 0.,40%
Test #26 0.56%
Teat #2283 0.35%
K. Lt acq

Fathleen StTrausz
Assistant Provincial Analyst

ES:kjw
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Mines Branch

Department of Mines and Technical Surveys i Diretion des mines
Ministere des Mines et des Relevés techniques

File Nxwher
Neg respe.er

MINERAL PROCZSSING DIVISION 40 Lydia Btreet,

Gttawa 1, Ontario,
22 ¥arch 1966,

Pacific Giant Steel Ores Ltd.,
P. 0. Box 1039,
Whitehorse, Yukon.

Attention; Mr, A. Jeitlimek, Managing Director

Dear Mr. Jellinek:

In reply to your letter of March 18 we are pleased to enclose
a copy of Report No, AL 64-198 showing the results of a semi-quantitative
spectrographic enalysis on a head sample of your Bear Rive:r ore,

We are now arranging for semi-quantitative spectrographic
analyses on the magnetic and flotation iron concentrates and we will
forward the results to you when they are available. The chemical
analyses of these iron concentrates would take some time and we
suggeet that the analyses be made by & commercial firm as was done
previously with the gravity concentrates.

Regarding the test programme for pelletising and subsequent
preparation of rrereduced pellets and sponge iron this work is
carried out by the Extraction Metallurgy division of the lines Branch
and information concerning this stage of the test programme shoule
be addressed directly to Dr. K, W, Downes, Chief, Extraction Metallurgy
Division, 300 LeBreton 8treet, Ottawa.

Yours truly,

L0
: Z;}xﬁz;;’kL?ff\\\\\

-
z
P
o

G, W, Riley,
Ferrous and Less Common Minerals 8ection,

GWR/1e
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Submutted by ~ _ C+% Riley,
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SPECTROGRAPHIC LABORATORY
MINES BRANCH, CTTAWA, CANADA

SEM!-GUANTITATVE SPECTROGRAPHIC ANALYSIS

RP;»;E‘t No. SL
Plate No.
Date

Sgc.

64-198 .
438
~ Dec. 10 :

]

27 .
‘.,,’...,/..‘».Z«‘.n-&.-zr-, e e

i ELEMENTS —Per cent
Description i
Of i - - T o ) . - . o R . ‘--_ T - |
Samples . Si | Mn | Mg | Cr | Fe Al Y l Ca! Mo | Cu! T+ || Ni: Co : E
* ! ! ‘ : I i ; i
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0.04\»%

0,2 !0.f
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Mines Brarch

Department of Mines and Technical Surveys @ ieciondesmine

CANADA

File Number
N3 rappeler

Ministére des Mines et des Relevés techniques

MINFRAL PROCESSIXG DIVISION 40 Lydia 8treet,

Ottawa 1, Ontario.
4 April, 1966,

Mr, A, Jellinek,

Managing Director,

Pacific Giant Bteel Ores Ltd.,
P. O, Box 1039,

¥hitehorse, Yukon,

Dear Mr, Jellineki

Further to our letter of the 22nd March we are
plecssed to attach a copy of Report Ko, 8L 66-040 showing the
results of semi-quantitativ: spectrographic analysis on the
gravity, magnetic and flotatiosn iron concentrates,

Yours truly,

G. ¥, Riley,
Ferrous and Less Common Minerals Section.

G¥YR/le
Encl,
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Sampics Fe loncenirate Test 13

Facific Giant Ztea)
. G.N. R+
Submitted by .. ... .. Gow. Riley,
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Mines Rranch

) Department of Mines and Technical Surveys r Direction das mines
Ministére des Mines et des Relevés techniques | . vumser

1 Ne & rappeler

40 Lydia Street,
Mineral Processing , Ottawa 1, Ontario,
Division May 3rd, 1965.

Mr. Leverman,

Pacific Giant Steel Ores Ltd.,
P.0O. Box 1039,

Whitehorse, Yukon.

Dear Mr. Leverman:

Further to our telegram of March 12th, 1965, in
which we gave results of a preliminary beneficiation test
on the sample of high grade ore submitted, we have now completed
and calculated the results of additional tests.

Gravity concentration tests using a shaking table
were made on samples crushed both to minus 28 mesh and minus
65 mesh. Results of the tests showed that the minus 28 mesh
material produced table concentrates averaging 64.1% Fe ana
5.98% Si0O2 with an 85.5%4 Fe recovery. The sample crushed to
minus 65 mesh produced table concentrates averaging 67.364 Fe
and 2.32% Si0, with a 69.9% iron recovery. The middling and
tailing from this test were passed through a Jones high
intensity wet magnetic separator after grinding to minus 100
mesh. The concentrate from the magnetic separator together
with that from the table gave a combined concentrate averaging
66.39% Fe and 3.38% S102 with overall iron recovery of 91..4%.

We are continuing our investigations and will keep you
informed of our progress as results become available.

Yours‘truly,

GWR:em G.W. Riley, :
for L.E. Djingheuzian,
Chief of Division.
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PRELIMINARY GRAVITY TEST AT MINUS 65 MESH PRODUCED CONCENTRATE ASSAYING
66 PERCENT IRON, FOUR PERCENT SILICA, AT RECOVERY OF 77 PERCENT OF THE

IRON IN THE HIGH GRADE SAMPLE SUBMITTED. ADDITIONAL TEST MADE AT MINUS

_28 MESH BUT AWAITING ASSAYS,

L.E. DJINGHEUZIAN, CHIEF, MINERAL PROCESSING
DIVISION, MINES BRANCH, DEPARTMENT OF MINES

AND TECHNICAL SURVEYS, OTTAWA, ONTARIO
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charge account no. cash number
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Y p
C., EMERSON NOWLY ’
CHEMICAL ENGINEEA EDMONTON, ALBEKTA
DIRECTOR INDUSTRIAL LABORATORIKS i g CANADA

PROINCIAL AKHALYST

April 28, 1965

eport of Analyais

SAMPLE OF Iron Ore (Ottawa sample) Bear River hematite iron ore
concentrate by Mines Branch, Ottawa

SUBMITTED BY Pacific Glant Steel Ores Limited, Box 1039, Whitehorse, Yukon
LABORATORY NUMBER 65 - 4162

Iron (Fe) - 65.88 %

Silica -- 4.37 %

Phoaphorous (P) -- 0.03 %

Sulphur (S) .- trace

Titanium - trace

Manganese - faint trace

Calcium Oxide -- 0.08 %

]
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Industrial Laboratories



C. EMERSON NOBLE
CHEMICAL ENGINEER
DIRECTOR INDUSTRIAL LABORATORIES
PROVINCIAL ANALYST

SAMPLE OF
SUBMITTED BY

LABORATORY NUMBER

v,

Uun;
S

et

Heport of Analysis

EDMONTON, ALBERTA

CANADA

April 7, 1965

Iron Ore (original sample) Raw hematite iron ore, Bear River

Pacific Giant Steel Ores Limited, P.0. Box !039, Whitehorse, Yukon

65 - 3484

Ivon (Fe)
Silica
Phosphorous (P)
Sulphur (8S)
Titanium
Manganese
Calcium Oxide

Ottawa sample not received to date.

CEN:pm

-- 57.78
-- 8.51
-~ 0.11
-- 0.05
-- trace
-~ trace
- 0.37

%
%
%

%

P
”2‘Emprsunfﬂ66fe
“*pirector
Irdustrial Laboratories



CANADA

AMines Mo b

Department of Mines and Technical Surveys — fordsmm
Ministere des Mines et des Relevés techniques . ...,

N ranpeler
Fxtractlon Metallurgy
Division

552 Booth St.,
Ottawa, Ont.,
July 5, 1966,

Facific Jiant Steel Cres Ltd,,
P.U. Box 1039,
Whitehorse, Yukon.

Attention: Mr. A, Jellinek,
Managing Director

Subject: Pelletizing Bear River
Hematite Iron Ore

Dear Me. Jellineks

Tho pelletizing teats outlined in ouce letter to you
datod Aprtl 240 1966 have been complotod,

Mr. G, Riley, of the Mineral Processing Division,
mixed together the small quantities of concentrate that he had obtalneﬁ
from various concentration tests on Bear River Hematite and produced a
composite sample welghing about 20 lbs, This composite sample was then
divided into four equal samples and each sample was ground to a different
degren of fineness in a small ball mill,

Each of the four samples were then hlended with 341
beatonite and pelletired in laboratory <quimment to form green pellets
containing about 9% water. The strengths of the resulting pelicts were
determined, on the green pellets, on pelletsa that were dried in an oveu
at 110°C and on pellots that were fired in a muffle furnace at 1300°C,
The remsulta of thane testa are tabulatod bolow,

+

eos/2
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Pacific Giant Steel Ores Lid. Page 2 July 5, 1966,

Results of grinding and pelletizing tests
Bear River Hematite

Teat Grind expressed as Compressive Strength

T =32CH Specific Surface Area for 1/2% pellet(lba)
No, ' cm2 /gm (iroen ry  IFirad
2 .8 oo 2,1 10,7  L28
3 - 815 1230 26 13,9 L98
I 89.3 1293 3.2 15.0 576

~ . you,

“The reaults of these testa indicate the normal trend

~ where the pellet airength increasesas the concentrate is ground finer,
.The final selection of the grind required will depend on the desipgn of

the po1lot plnnt particularly with roapoct to pellet hqndllnp rdkil‘tiﬂ;.

WO hope that thece roaulta are of nome mthuwu Lu

:!oﬁra #ery truly,

‘/f £

0 E. Viens

' for K.W, Downes, :
¢ Chief of Division.




. . ( | ( EI
Ceniral Test Laboratory
' REPORT O@OF TEST
MASNETICS
Date: December 10/35 gngineering Request: 8175

Test Made Fors ———- Pacific Giant Steel Qres Iimited . -

Address - —— Whitehorse, YOROM. o i
$ ;
City . . State - S _
" . ; s e e
Problem: .

To remove impurities from hematite iron ore by using high intensity wet separa-
tion,

Discussion and Conclusions:
A 25-1b cample of large chunks of hematite iron ore was received for testing oa
our high intensity wet scparator. The sample was processed through our crush-
ing equipment and screened to three fractions (~35 +100, -100 4200, -200) so
that we could determine which particle size it would be neccessary to crush to
achieve complete liberation of hematite. '

Prior to processing through our HIW scparator, the.thrce samples were processed
through our HCB separator at a low voltage to scalp off the highly magnetic
particles, such as iron of abrasion. These were packaged as samples and will
be returned.

The three samples were processed through the HIW separator at density of 257%
solids.

Microscopic examination of the eleancd material indicated a2 small amount of
composite grains were present in the =35 100 and -100 200 size fractions,

A trace of free silica grains was present in the . cleaned materials from cach of
the three tests. This indicates a very good scparation was achieved with a
pood hematite concentrate.

Analysis of the tested samples will determine the liberation size of the ore, or
the most practical size range.

R?B%ﬁ%ﬁg%gﬁggnééquested that we pelletize the concentrate, which we are unable
to do because oi lack of equipment.

With repard to making sponge iron from the concentrate by reduction, we think

it wonld be practical., TFor further information, we supgest you contact the Dravo
Fnginecering Co, Toronto, Canada, or the Ontario Reacarch Foundation., These
organizations are equipped to conduct such tests.
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| 5—:1:,,—5,—,; | Ontario Research Foundation

TELEPHONE  Q24-6201

Pebruary 24, 1966.

Ore Dressing Division,
50 Taber Road,
Rexdale, Ontario.

Mr. A, Jellinek,

Managing Director,

Pacific Giant Steel Ores Ltd.,
P.0. Box 1039, o
WHITEHORSE, Yukon.

Dear Mr, J ollinek.

43 QUEEN'S PARK CRESCENT EAST TORONTO 5, CANADA

The following Chemical Analyuo were done on you_r Bur Rj.nr hematite i

ore as arranged by Mr. J. S, Gatt, of Eries Canada:
' FPERCENT -

Sample ' Total Fe 8102”77: P I8 TiO, | Mn | Ca0 MgO

A1,0,

- Raw Ore 6305 8.22 = 0.10 O.VI 003 o002 : .22 C «13

o8

-

Mag.Fraction ' ER g

Conc.Test 1 62,2 8.65 | (06 | 13 | .06 | .02 025 036
Magnetics : oo . v S '

=35 +100

0

Mag.Fraction

Conc.Test 2 | 648 | 7,10 | 406 | 01 | .07 | .02 |.26 | .22

Magnetics
=100 +200

13

Mag. Praction EN I : ﬁ
Conc, Test 3 66.3 1 348 Oh | (08 007 W02 22 - o3
Magnetics : = : . ,

=200 M

«08

Non-Hag.
Fraction 45.5
~35 4100 M

Non- H‘s.
Fraction Lh.3
=100 +200 M

Non - Mag, ‘
Fraction 52,2 -
=200 M |




M

SEMI-QUANTITATIVE ANALYSIS

Besr River Hcmatito Ore

and
Concentrate
Sample Code
1 Raw Ore

Concentration Tests 1-2-~3 Kries
Magrietics, Lump Ore

II =35 4100 M

Magnetic fraction - Concentration
Teet 1, Eries Magnetics

IT1 -100 +200 M

Magnetic fraction - Coneentration
Test 2, Eries Magnetiex
IV =200 ¥

—

Magnetic Fraction -~ Concentration
Test 3, Bries Magnetics

FE/gb
March 9, 1966.

~



Chemioal Anglyses
& Acid Soluble Iron
1 Raw Ore 63.1
E ‘35 +1m H 6201
Magrietics
III  -100 42C0 M 84.7
Magnetics
v ~200M 66,3
Magnetics
l .((\cx A Qe
P, Everard, P.Eng.,
Aspistant Director,
Dppartasnt of
Engineering and Metallurgy.
FE/xb

March 9, 1966.
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wviearch

O Ontario Research Foundation

43 QUEEN'S PARK CRESCENT EAST TORONTO §, CANADA

TELSPHONE  Q24-6201

March 23, 19%6.
Ore Dressing Division,
50 Taber hoad,
Rexdrle, Ontario,

M-, A, Jellinek,

Managing Director,

Pacifiec Giant Steel COres Litd,
7.0, Rox 1039,

WUITERORSE ) Yukon.

Dear Mr, Jellinek:

1 am sorry for the delzy in not sending you the assays, Here
are the missing analyses:

Sanple & Acid Sclub.e Iron

~3%5 +100 mesh
ron-tagretics 45.5

~100 +200 mesh
non-magnetics NS

-200 meah
ron-magnesics 52,1

Yours very truly,

7
((7( K '&-»r--cj

F. Bverard, P.kng,,
Anelstant Director,

FE,/gb Department of
Engineering and Metallurgy.



SEMI-QUANTITATIVE SPECTRIGRAPHIC ANALYSIS

RAW ORB RAW ORE
_Anmamony - ND Phosphorus ND o
Arsenic KD Platinum ND
Bar ium 18 Rhenium ) 4
Bervllium (BcO) ND Rhodium ND
Bismuth D Rubidium X
ﬁﬂnoron ND Ruthenium ND
Cadmium ND Silver «0001K
Cerium (Ce0,) 13 ] Strontium ND
Caesium X {Tantalum (Ta,0.) ND L
__Chromiun »005% lTellurium T ND _
Cobalt .005% rThallium | ND . L
Columbium (Chw93) ND IThorium (ThOz) 5 ND
Copper ] 0% ;Tin | ND
Gallium ND ITitaniJm i 058
serman.um ND . rTungsten i ND o
Gotd ND 'Uranium (gaog) ‘ ND o
Hafnium ND Vanadium ! <.0L%
Ldndiun N2 veeeium (V,0,) ND
NV | ND

Lanthanvim (La, 0, )
SV |

Zirconium (Zr0Q )

Lead ROCK FORMING METALS
Lithium (Lizu) ND Aluminum (A1293) ! 25
Manganese »005% Calcium (Ca0) % 5%
_Mercury ND Iron (Fe) Balance
L Holybdanun «005% Magneslum_(M30) Ok
Neodymium (Ndzgj) ND Sillica (5102) He-100%
Nickel «005% Sodium (Na,0) 1%
valladium ND Potassium ZK70) W:5—E‘m
Figures are approximate:
cone
H ~ ligh 10 - 100% approx. TL - Trace Low L05 - LD spprox.,
MH - Medium High 5 - 50% approx. T - Trace/ L0 - V% approx.
M o+ Medium 1 - 10% approx. FT - Faiat Trace apprcx. less than .017
LM - Low Medium .5 - 5% approx. PT - Possible Trace Presence not certain

ND - Not detected, Elements looked for but not found

X -  Not looked for



<

SEMI-QUANTITATLVE SPECTROGRAPHIC ANALYSIS

=35 4100 M =35 4103 M

Ant imony ] X) Phosphorus D
__Arsenic | ND Platinum ND
LB . 1% Rhentum 1 N
_Beryllium {(Be) ND Rhodium ND _ o

Bismuth ND Rubidium X L

Boron ND Ruthenium D

Cadmiun \D Silver .0001% .

Cerjum (Ce0,) ND | Strontium ND

Caesium L__ X Tantalum (Ta79q) ND N

Chroemium »005% ?Tellurium o ' ND

Coball »005% Thallium . ND _
_Codumbim (e L0, ) o _Thoriun (ThO,) N
topper .02% Tin ) ND
__Gallium 0 Titaniun: <05%
__Germanium NG {Tungsten ND

Gold ND gUranium (UDOS) ND

Hafrnium ND AJVanadium i ”*'\.Ol% _
__Indiam ND EYttrium ,00) ND

Iridium ND Zinc o ND

Lanthanua (la G, ) ND Zirconium (Zr0_) ; D _

lemd .002% ROCK FORM NG MIETAi-

Lithium (Lt 0) ND Alumioue (ALOD 0 W

Manganese «005% Calcium (Cuns . ] w_dgg;AMwm“M*wu_—
__Mercury ND 1ron (Fe) ' Balance

Molybdenum «005% Magnesium (MgO) 058

Neodymium (Nd,0,) ND Silica (Si0,) 5-10%

Nickel 005% Sodium (Na?(h)) _WE

Palladiom ND Potassium (K»O) .foéum o

Figures are approximate:

s g i

THigh 10 - 100% approx. TL. - Trace Low
Medaium High 5 - 50% approx. T . - Trace

Medium 1 - 10% approx. FT - Faint Trace
Low Medium ,5 - 5% approx. PT - - Possible Trace

Not detected, Elements looked for but not found

dot looked for

AR

«

LU - UL

approx.

Presence

.’|}t!)l’|)f\ »

approx,

less Lthan 0

not

certaion

B
1

7



SEMI-QUANTITATIVE SPECTROGRAPHIC ANALYSIS

-/

~100 +200 M «~100 +200 M
Ant imony ND Phosphorus ND
Arsenic ND Platinum w
LB .12 Rheniun R N
Beryllium (Be0) ND Rhodium }ﬂ) .
Bismuth ND Rubidium X
L derun ~ND Ruthenium ND .
_Gadmiim ND Silver 00038
Cerium (Ce0. ) ND Strontium ND
Caesium ‘ X {Tantalum (Ta,0.) | NQ
Chromium «005% iTellurium hJ ND
Cobalt .0058 Thallium ND
Columbium (Cb 0, ) ND _Thorium (Tho, ) _ ND _
Copper . .001% iTin ‘ ND L
Gailium ND !Titanium | 058
Ge rman i um ND | Tungsten i ND )
Utoyd o } ND luranium (U,0,) _ ND
Haf nium ND Vanadium B L018
Indium ND Yttrium (Y,0.) ND
Iridium ND Zinc T ND
Lanthanum (LQ?QE) ND Zirconium (ZrO?) ND
Lead o .002% ROCK FORMING MEIALS
_ Lithium (LiRO) ND Alumirium (A1293) i_ .OE%A L
Manganiese «005% Calcium (Ca0) .15
Mercury ND Iron (Fe) Balance
Molybdenum ‘.0051 Magnesium (Mp0) .05%
Neodymium_{Nd,0,) ND Silica (510.,) ) S
Nickel »001% Sodium_(Na,0) o1T
Palladium ND Potassium (KZO) 0 ~1%

Figures are approximate:

CODE

- High

MH - Medium High
M - Medium

LM -  Low Medium
ND -~  Not detected.

10 - 10C% approx.
5 - 50% approx.
1 - 10% approx.

.5 - 5% approx.

Not looked for

Elements looked for but

TL - Trace Low
T - Trace
FT.. - Faint Trace

PT: - Possible Trace

not found

00 - LT approx.

0L 1% approx.
approx. less than
Presenve not

oA

certain



SEMI-QUANTITATIVE SPECTROGRAPHIC ANALYSIS

-200H ~200 M
__Antimony _l ND Phosphorus 4 ND
Arseniu i ND Platinum ND
Bariwn Y A% Khenium X
Bervllium (Be0) ND Rhcdium Wb
3ismuth D Rubidium X
2oron ND Ruthenium ND
Zadmium ND Silver 2 V001%
Cerium (Ceoz) {9 Strontium ND
Caecsium X Tantaiun (Tazgs) - ND
Chrow: um »005% iTellurium f ND
ot £005% “thalliun 5 1 S
Columbium (Cb,0, ) ND ihorium (ThO,) ’ ND
Copper «00i% i{Tin ‘ MD
__Gallium ND Titanium ; .05%
Germanium ND Tungsten i ND
Cold | ND Uranium (U.0.) 2 ND .
Haf nium M) Vanadium o ! <o01%
Indium WD Yttrium (YZ-Q‘j) 7 ND
Iridium ND Zinc ' ND
Lanthanum (Lazgj) ND Zirconium (ZrOz) ND
Lead 002X ROCK_FORMING METALS
Lithium (LizO) ND Aluminum (A1293) ,05%
Manganese . 005% Calcium (Ca0) 217
Mercury ND Iron (Fe) Balance
Mo lybdenum .005% Megnesium (MgO) 058
Neardymium (Nd,0.,) ND Silica (510,) 5%
Nickel »001% Sodium (Nazo) o1X
Palladium o Potassium (K,0) 05~12

Figures are approxinate:

CODE

it - iligh 10 - 1007 approx.
MH - Medium High 5 - 507, approx.

M - Medium 1 - 107% approx.

IM - Low Medium .5 - 5% approx.

MD - Not detected,

Not iooked for

TL - Trace Low 05 - 5% approx.

T - Trace .01 - L 1% approx.

FT - Faint Trace apirrox. less than ,01%
PT. - Possible Trace Presence not certain

Elements looxed for but not found
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Eaecutive Office

Area (ode 12

1455 Woodroffe Avenue Telephone 224-2i73

FERRO-MAGNETICS LTD.

(NG PEOSONA. L!IAD L TY)

OTTAVWA 5, ONT.

~

21 March 1966

Mr. A, Jellinek

Vanaging Director
Pacific Giant Steel Ores
P.C.zex 1039

Whitehorse, Yukon.

Dear ¥r, Jellinek:

Rr.closed piease find a Eroposal for a test programme which we
have prepared for your Hematite Ore,

Tne r=2s8ults of the preliminary tests conducted on same show
that a test programme s fully guaranteed to yield a product
whicn can be used for steel making. It will also result in
obtaining the necessary data for a commercial cperatior,

We nope that the said proposal will meet your requirements,
and look forward to being of service.

Yours sincerely
FERRC-MAGNETICS LTD.
bt peck bosl
G.W. Reschke
Metallurgist

R:k

HEAD OFFICE, BITE o8, 4231 CRAS STREET WUST, MONTREAL 3} A PBRL o . - . R A S



Executive Office
198 David Drive
OTTAWA S§, ONT.

¥

FERRO-MAGNETICS LTD.

Area Code 413
Telephone 224-2173

5,
i 1 S EW CMAL LIAN LITY)
1% vapen 194F
V3. A4 Jellinek
Ygrazing Director
Pzelfic Glent 3teel Cres 1 t4,
®, 3. RBRox 1039
wrlterorse, Yukcn
ear MR, Jellinek:
Ev Farcel Post we are senairey to you Lo:iav tne oooisiis O f
gezarstion of five prelli~inary tests conzaz*tel o1 yoio Hematit:
material, whiech we have recorded as sampie No. £3.
Ttz following table shows the welght distrituticon end a=szays for
S'0. on the magnetle frasctlions.
Hematite (Sample No. 53)
TEST NO. PRODUCTS PRODUCT No. | WY, 4 Sl
™~ 1 Magncilics 63-1 f R R
! Intensity: S A Washingzs HR22 P! '
Wash water: None | Non-magnetics bR_Z 5.3
Pulse: None - ‘
170, 2 |
2 Magnretics 3.1 Sl Lue
Intensity: 10 A | Washings 63-% . ‘
Wash water: None | Non-Magnetic 63-- 12.0
Pulise: None 7=
N R
I
3 Magnetice Lol ' a0,z -0
Intensity: 1€ A | Washings £--8 % 2.0
woesh water: Nene | Non-megnetics 630 : /.3
> . : PN
Pnlse: None | R
b i
| b _ '

WEAD OFMICE, BATE & 417 CRAI. STACET WEST, MONTREAL 3 QUEBEC
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FERRO-MAGNETICS LTD.

Mr. A. Jellinek ~2e 18 March 1966

Hematite (Sample No, 63}

" TEST NO. | PRODUCTS PPODUCT KO. | § W7, %310,
. e . -— h—wqrvw——v’m . Tt e e T e e
Ly Magnetica €310 3 72.4 4.3
Intensity: 10A| Washinga £3.11 _ 18.5
Wash water: Med. Non-a@agnetics 63-12 i 11.1
Pulsce: e
uls Medium t m-
- - e [N S +
i
5 ) Magnetics 6£2.13 ! 2.6 3.4
Intensity: 10A! Washings €3-14 ! 26.5
Wash water: Heavy| Non-nmagnetics £3-15 ; 10.9
Pulse: Heavy 3 m l

t
;

The tests shown above wers run on material ground to .+,8 mesh.

Test Nos. 1 tc 3 were conducted at 5, 10, 15 ampe in order to
findi the effect of intensity on recovery.

mes%t Nos. U and 5 were conducted to see the effect of wash water

and pulse on the grade of the concentrate, when using sn intsnsity
cf 12 amps.

The results of these preliminary tests show that a good separation
of the hematite can be nade, A test programme to investigate
tnoroughly the variatles involved in wet magnetic separation is

necessary to reach the ccnditions under whick the best metallurgy
w:ll bz obtalned.

We are now preparing a proposal for a%est programme, and will be
sent to you for your consideration.

f{ours slncerely,
PERRC-MAGNETICS LTD.
719%223cvéf¢;4*fgz
J.Z. Resachke
Vetgliurglist
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CoLcrAapo ScriooL oF MINEs Rr;earcH FouNnDaT - ON, INC.

Gowvpex, CnrLoraAaDO §0402

18 May 13G6

¥r. A. Jellinek

Pacific Giant Steel Ores Ltd.
P.0. Box 1039

¥hitehorse, Yukon

Dear Ur. Jellinek:

Chemical assays of 5 sc¢ts of test samples conducted by
ferro-Magnetics Ltd. are as focllows:

Test Sample No. Fe(soluble) 8iQ P ) Ti

% % % % %
1 63-1 Magretic c6.3 2.5C 0.027 0.113 0.046
2 63-4 b 65.6 3.77 0.035 0.129 0.051
3 63-7 ! 65.1 3.85 0.039 0.132 0.055
4 83-1i0 " 66 .4 2.67 0.035 0.140 0.049
5 63-13 " ‘ €6.7 2.48 0.031 0.112 0.051
1 63-2 Washings 57.9
2 63~5 " 52.0
3 63-8 " 41.7
4 63-i1 " 60.8
5 63~14 " 61.6
1 €3~3 Nonmag. 56.7
2 £3-6 " 43.8
3 63-9 " 37.5
4 63-12 " 42.4
5 63-15 " 43.6

Under separate shipment I am airmailing you small vials
containing each of the above samples. We are also saving all
samples remaining from the assay work and will return to you.
The additional copies of the report and the color photographs
ard explanation of the hand specimen zre being finished.

y truly yours,

el

/M
é. Trimbie

Assigtant Kanager
Mining Division

/18

RIRERAL ISRNSTRT RESTARCE



Executive Offf : : .
rcua?nx;: 1455 Woodroffe Avenue Area Code ¢13

OTTAWA S, ONT. Telephone 124-23173

FERRO-MAGNETICS LTD.

{Ws SERIINAL LIABILITY)

~,

21 March 1966

PROPOSED TEST PROGRAMME FOR PACIFIC GIANT STEEL ORES
FOR THE EVALUATICN OF A HRMATITE ORE
BY TREATMENT WITH THE JONES MAGNETIC SEPARATOR

The suggested procedure is greatly influenced by our past experience

in the treatment of hematite ores by the use of the Jones Magnetic
Separator and by the rosults of the preliminary tests previously
coaducted. An order for testing the variables has thus been compiled.
These are listed in order of evaluation. The approximate number of
tests and producis are shcwn with each variable. These numbers will
vary according to the effect of the variable on the overall schenme.
Furthermore, a numbar of tests must be allowed around the critical
settings of each variuble.

l. Grind: It is important to determine degree of
=~ liberation, in order to improve grade
) and recovery. Five tests will be
conducted at -35, -48, -65, -100, -200

mesh.
Total Tests: 5
Total Products: 15
2. Pur Cent Solids: {his is an infortant factor as gengrglly
t is desirgble to operate at as high a

per cent solids figure as possible.
Tests will be conducted between a range
of 5 per cent to L5 per cent solids.
Total Tests: G
Total Products: 27
3. Feed Rate: To determine the optimum amount of
material passing through the plates in
every cycile.
Total Tests: 10

Total Products: 30

NEAD OPIICE. ST &R, 42} CRAG STREET WEIY, MONTREAL 3 GUEREC
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h. Intensity: Tests at several intensities. Usually
low irtensitiees are required o produce
a separation. However, the firer the
particle e€ize the h‘gher the intensity
needied for ssparation.
Total Tests: 7
Total Products: 21
5. Plates: Tests will be cconducted using chromed
plates. Try the 2i.d steel salient
%31& plates and high extraction plates.
o tests on each.
Total Tests: &
Totai Froducts: 18
£. Wash Water: Tests will be run {rom zero to heavy wash.
Total Tests: 8
Total Products: 24
7. Pulse: Tests will be run from C to heavy pulse.
Total Tests: 8
Total Products: 24
8. Correlation: From study of the test data a few tests
will be necessary tv combire the optimum

conditisns for each varieble. Allow
ten tests for this,

Total Tests: 10

Total Frcducte: v
lAB‘LATIOh OF WDRK INVOLV““

VAZIABLE mnfssm OF ’l‘EoTS | NUIBER CF PROUCTS
Grinding 1 5 | s
Per cent solida 2 9 ! 27
Feed rate | 10 E 30
Intensity i 7 ! 21
Flates % 6 17
Wash wats ; g i 21
Pulse g : 2.

e i 1
Gorrelation ‘«%7 .O“._ l ) . »ka

Totals ! 63 i _%39 o
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RESULT OF TEST PROGRAMME:

Such test work as outlined will:

aj result in the best separation possible being obtaired
on the lab/pilot plant unit.

b) indicate degree of separation obtainable on commercial
machine,

c) determine settings for the commercial unit.

COST:

ettt anlly

A cherge of two thousand dollars ({$2,000,00) will be mace for
the complete programme (emeluding assaysj.

CHEMICAL ASSAYS:

Although 189 products are contemplated it will not be nec::sar*

to assay all of these. Consideratle infcrmation can be obtained

from the per cent weight removals and visual examinatior, It
est.imated that the number of acsays required will be as fu-‘ows.

,.4.

S

Element cr Compound » No. of lssays

| Fe , 129
| Si0y
P

S

Cal

A1203
E Ti02
\ Mn
S, e et e e o e et e+ e oo e o+ - - -

QOur laboratory has ‘acillties to perform sack ﬂnem1cal assayse.

If undertaken by curselves, there u;ll te a charge of :5°Z.0C

(five hundred and fifty two dollars'

AL RNLAU AV, A AW, AV, |
-«

Alternative ways are:
a) To return the products of separation to yourselves for
evaluation.
b) To have a custom laboratory do the work.

However, a concideravle savirg ir time will result in tns case
of our iaboratory undertaking the said assay worke.

TIME SCHEDULE:

Estimated completion time of test programme from receip®t o7
order is three months.
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REPORT :

A report on the investigation will be celivered approximately one
ronth after the terminaticr of test progranme.

Thig report will include:
a) Evaluation of results
t) Recommended machine for cemmercial operation
¢; rlow shzet.

TERMS CF PAYMENT:

One third after 2 months
One tnird after 3 months
Baiaice on delivery of rerort

MATERIA:. WEEDED:

About 100 1lbs. of matarial will be needed for such an evaluation.
This should be sent t¢ our (Cttawa address.

FERRO-MAGNETICS LTD.

R

G.W. Reschke
Meta.lurgist



e e s ASSAY CERTIFICATE

WHITEHORSE ASSAY OFFICE

F.LE N 2o~y
P O. BCX 346. WHITEHORSE. YUKON

PECCR o Ee kre a4, Jelliuek, Pacifin 3ans _.MQI!LM“__ -

o SAMELE hﬁ-) ] o:.spcsl;a'ro;u o:sui;::"?ron Iren SMlles ( 102) Insel,
B I, i :' 63.% 5.92 1,08

2 | 66.0 Z.rz 28

. E i ‘205 og o“
) ! 5.6 T.% 8.52
- 5 | 57.0 T.12 T.T2
6 ! 5.5 2.88 28

7 | 62.5 6.68 .52

g : 62.2 x‘6.;‘% 76

9 i ,5 16.% 3. 21.8

Ic ' l .8 19.66 12.18

11 3T.6 | 33.8 3.20

12 7.6 3.1 6.1%

I 4.8 17.76 6.16

{
L

C”/

ASSAYER h_*_r;c S S

{

Bear River iron ore
samples from trenches
and heavy outcrop zcnes

J




Oct 6th 1966

DATE

3364-3

FILE NO.

RECEIVED FROM _

WHITEHORSE ASSAY OFFICE

P.O. BOX 346. WHITEHORSE. YUKON

Peacific Gient Steel Ores lLtd,,

AS5AY CERTIFICATE

Soluable
GOLD SILVER
SAMPLE NO. Oz. PER TON | Oz Per Tom Iron Niockel Copper Silica (s io?)
Br-A 54,5 Trece Trese 8458
=B 6I.8 Trace Treace 5,38
G 61.3 Trace Trace 4.58
Notees Copper| on all semples legs than 006 %
Nickeli on all spmples leds than «C1 %
Raw hematite itron ore sdmples
Bear River property, Yulkon
|
1

ASSAYER

f:t 0
¢

jil/)ﬂ'j’dm/f‘




FIGURE 1

Photomicrograph illustrating the porous surface of the
hematite and the relationship of quartz grains to the
hematite.

200 mesh

COLORADDO SCHOOL OF MINES RESEARCH FOUNDATION
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Pyrite (cream
The host miner
hydrothermally

CDLC‘R.\DD

FIGURE 2

vellow) surrounded by a rim of goethite.
al is hematite. The goethite appears to be
emplaced.

200 mesh

SCHOOL OF MINES RESEARCH FOUNDATION

11



grey-green host mineral of the Pyrite and goethite is
hematite,

sy |
S |
200 mesh
. _____________________,___,____________ S
{lC‘LCHADO SCHC'(JL o F MINES RESE;\HCH FOL_’NDA‘I‘I')N
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Photomicrograph illus

pPseudomorph after pyrite.

trating a p

FIGURE 4

yrite core in a goethite

COLORADO

SCHooOoL

(e}

200 mesh

7 MINES

13

RESEARCH

FOUNDATION



Limonite is rare and is limited to areas adjacent to
fractures in the rock. Barite is completely confined to vein
occurrences, and occurs in well crystallized swarms of grains
within the fractures. Only two minute grains of pyrite (see

Figs. 2 & 3) were noted, and each of these was less than 30u in

diameter.

COLORADO SCHOOL O F MINES RESEARCH FOUNDATION

14




DISCUSSION

Megascopically the rock is a heavy, dense, red-tinted gray,
banded rock with a few randomly oriented, thin, light-colored
veinlets. The bands range from 0.1 mm to 20 mm in width and
may be either continuous or discontinuous.

Microscopically the banding is not obvious. Irregular

discontinuous stringers of quartz are present, but no distinct

bands are evident.
The chemical analyses are for the most part self-explanatori;
however, a few observations seem justified. Most of the iron i

can be assigned to hematite, and, if done, results in a |

. chemically derived hematite content of I 87%. This is eight

i percent less than the petrographically-derived figure of 94.5%
l (Table §) and is best explained by variation in degree of
representativeness. Because the samples for chemical analyses
were derived according to a rigid sample reduction scheme, they
are undoubtedly more valid than the results obtained by the
petrographic examination of ten thin sections. This same
explanation must be extended to the apparent discrepancy
between the seven to eight percent SiO5 reported by chemical
analysis and the four percent obtained by petrography.

| The disparity between the two Al903 contents reported in

| the hand sample (2.27) and in the composite sample (0.31)
allows two conclusions: 1. the hand sample contains more than

the composite, or 2. one or both analyses are in error. No

§ feldspar was found in the samples, and this tends to support
L

COLORADO SCHOOL O F MINES RESEARCH FOUNDATION

15



the tenet that perhaps the 2.27 percent Al203 in the hand
sample may be error.

Examination of Tables 3 and 4 reveals that quartz locked
in hematite will be 90% liberated at 400 mesh whereas the
hematite locked in quartz won't be 90% liberated until a
particle size of flOu is reached. However, reference to Table
8 reveals that hematite occurring in the latter form constitutes
only 1.2% of the total hematite in the sample, and therefore
probably does not merit beneficiation considerations.

The ore genesis of the deposit is not wholly discernible
in microscopic studies., The hematite is very difficult to
polish, and on examination, is very porous (Fig. 5). Some
authors, namely Gross (Metamorphism of Iron Formations and its
Bearing on Their Beneficiation, Can. Min. & Met. Bull, v. 54,
no. 585, 1961, p. 30-37) ascribe this to leaching of previously
existing carbonates and/or silicates. If this is the case here
it is speculation to say so because no carbonate vestiges
remain.

"Ghosts" (Figs. 6 & 7); i.e., outlines of pre~existing

grains visible in quartz masses suggest mechanical deformation

g which tended to segregate like mineral grains followed by
{ i chemical migration of silica and iron (recrystallization). 1In
other words, the banded appearance of the rock is due to

| regional metamorphism of a predominately iron-silica rock that

has caused first mechanical failure of the constituents,

segregation of like mineral grains, and finally, an additional

COLORADO SCHOOL OF MINES RESEARCH FOUNDATION
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FIGURE 5

Photomicrograph of a hematite surface which exhibits a less
porous surface than is normally present.

200 mesh

COLORADO SCHOOL OF MINES RESEARCH FOUNDATION
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FIGURE 6

An iron stained quartz grain showing 'ghosts" of several
mineral grains included within the quartz.

200 mesh

COLORADO SCHOOL OF MINES RES EA R c M FOUNDATION
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FIGURE 7

A swarm of hematite "ghosts" within a large quartz grain,

200 mesh

0

CLORADO SCHOOL ©OF MINES BESEARICH Eo wiND A TION
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concentration by recrystallization of the constituents. If
there was introduction of irom from without the formation there
is no textural relationship to support it. The presence of
euthedral plates of hematite extending into quartz stringers
(Fig. 8) indicates simultaneous formation of both the quartz
filling and the hematite under nondeformative conditions, but
under considerable static pressure.

The minute barite-filled veinlets of course represent
deposition under or at near surface conditions of pressure and

temperature.

COLORADO SCHOOL OF MINES RESEARCH FOUNDATION
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Hematite needles
veinlet indicati

FIGURE 8

(well crystallized hemati
» perhaps, that the open

before the quartz filling.

te) in a quartz
ing occurred

200 mesh

COLORADO

SCHOOL OF MINES RESEAR

21
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BENEFICIATION TESTS ON AN IRON ORE FROM THE BEAR RIVER PROPERTY
OF PACIFIC GIANT STEEL ORES LTD.,
WHITEZHORSE, YUKON TERRITORY

by

G.W, Riley* and A. PageX*

SUMMARY OF RESULTS

Analysis of a head sample showed the ore to contain
62.9% Sol Fe, 8. h% Si 02, and 0.06% P. Mineralogical examination
indicated that the ore is composed of coarse and fine grained
hematite with quartz filling the interstitial spaces between
the grains of hematite.

Results of gravity separation, high intensity wet magnetic
separation, flotation, and gravity combined with flotation or

high intensity wet magnetic separation of the gravity tailing
gre summarized below:

Conc. Analysis % | Recovery %

Sol Fe o1 Oé ool Feb
[Gravity separation 67.0 2.8 787
1gh 1lntensity wet mag. sep 07.2 2.9 S0.7
5ilica fIotation 17 766.6 3.0 95.3
‘Comb. gravity & rlotation 07.2 2.4 94.5
Comb. gravity & mag sep 06.8 3.1 9L .L

*Technical Officer and **Technician, Mineral Processing Division,

glnes Branch, Department of Mines and Technical Surveys, Ottawa,
anada.
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INTRODUCTION

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

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

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

Shipment

‘A shipment of 200 1b. of iron ore was received on
Nov. 26, 1964. The shipment was submitted by Mr. G.R.E. Leverman,
Secretary-Treasurer, Pacific Giant Steel Ores Ltd., P.0. Box 1039,
Whitehorse, Yukon Territory.

Purpose df Investigation

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

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

sampling,and Analysis

The sample of lump ore was crushed to 3 in. and after
picking out several pieces as specimens for mineralogical exami-
nation the remainder of the sample was crushed to minus 10 mesh
and split into 2,000 gram sarples. One of these samples was
used as a head sample for mineralogical examination, semi-quanti-
tative spectro%raphic analysis, and chemical analysis, and the
remaining samples were used for the investigation.

Chemical analysis of the head sample gave the following
results:

Table 1

Chemical Ahalysis of the Head Sample

Fe = 62.9%
5102 - 8.4%
P R 0.06%




A semi-quantitative: specubgr@iﬁc'yanalysis of the head
sample gave the followmng reSults

Table 2 ﬁ“f-’«f

Spectrographlc Analy31s of the Head Sample 2

Elements . E '.%—

Ca 0.26

Mg,AL - . ;- - 0.20

Ni - 0.12

Co : 0.06 -
Mn,V,MO,CU. O-Olq-

Cr 0.03

T 0.0l

Mineralogical Examination**

The 3 in. pieces of ore are composed of massive hematite.
The hematite in some of the chips is very fine grained (see
Figure 1), while in others the grains are comparatively coarse
(see Figure 2). - The interstitial spaces between the grains in
both types are filled with quartaz.

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

* From Internal Report SL 6#—198
%% From. Internal Report MS 64 120 W. Petruk






Qutline of Investigation Procedures: .

ore:

L
1 i

- magnetic separator

L

flotation of the gravity tailing.:

Tabllng Tests 1, 2, and 3

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

tailing.

4 DETAILS OF INVESTIGATION

Table 3 and the tabling tests in Table L.

Table 3

Results of Screen Tests

1

Flotation in which the’ silica was floated

Four different methods were used to beneficiate the

Grav1ty separatlon us1ny a Deister shaking table.

Magnetlc separation u51ng a Jones high 1ntensity wet

Gravity separation combined with magnetic separation or

~Mesh , Weight %
Tyler -28 mesh ~35 mesh -05 mesh
+28 - - -

-~ 28435 18.6 - -
- 35+48 13.3 16.6 -
- L8+65 10.0 146 -
- 65+100 - 9.5 11.7 12.4
~-100+150 10.3 13.0 2.6
1504200 6.2 7.1 10.9
-%gg+325' 22.4 %2.3 15.0
= . .7 39.1

Total 100.0 100.0 100.0

N




N

Table 4

Results of Tabling Tests

Test 1. -~ 28 mesh . )
Product Weight % Analysis % | Distribution %
Original ore|SolFe|SiO2 Sol Fe
Table conc 75.2 65.2 | 5.6 77.9
Table tailing 2.8 56.2 (16.8 22.1
Feed (calcd) 100.0 63.0 8.3 100.0
Test 2. - 35 mesh
Table conc 75.2 65. . 8.
able tailing 2L .8 5k, 1 lg.z Zl.g
eed (caled) 100.0 62. &.3 100.0
Test 3. - 65 mesh
able conc 73.7 67.0 2.8 78.7
Table tailing 26.3 50.9 [23.2 _21.3
Feed (caled) 100.0 62. 8.2 100.0

Test 4, Magnetic Separation of

Tailing from Test 3

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

concentrate.

The results are shown,in Table 5.

Table 5

Results of Jones Magnetic Separator Test 4

Product Weight % Analysis % |Distribution %
' Original ore|SolFe | 510, Sol Fe
Mag conc 16.2 61.7 | 8.8 16.2
Middling 5.6 32.3 {47.5 2.9
Non Mag tailing %.5 29.7 150.2 2.2
Feed (calcd) R6.3 L9.9 | 24 .1 21.3

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

recovery.




Tests 5 and 6

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

A sample of the minus 150 mesh table tailing was

treated in a Jones magnetic separator at 10.0 amp. The results
are shown in Table 6. C

Table 6

"Results of Tabling and Magnetic Separation Test 5

Products Weight % Analysis % [ Distribution ¢

Original ore| Sol Fe}SiOz ' Sol Fe
Tabling - |
Table cone 61.8 67.8 | 2.0 66.5
Table tailing 38.2 55,2%|18,2% - _33.5
Feed_ | S 100.0 63.0%] 8.2% - 100.0
Magnetic Separation | ' _
Mag. conc 27.3 6L.L | 6.6 27.9
Middling . 5.7 35.8 h7.% 2.9
Non mag tailing g.z 31. L7. 2.7
Table tailing 38.2 - 55.2%]18.2% " 33.5
Table conc 61.8 67.8 | 2.0 66.5
Mag.conc 27.3 6L.h | 6.6 27.
Comb conc 9.1 66.8%| 3,L% oL, .4

* Calculated

- A sample of the minus 150 mesh table tailing was treated
by flotation. The pulp was made alkeline with NaOH and conditioned
for 5 minutes at pH 10.0 with 4 1b. of Amioca starch per ton and
0.64 lb. of dodecylamine hydrochloride per ton. After conditioning
for 5 min, 0.05 1lb. of methyl isobutyl carbinol per ton was added
and silica was floated for 5 min. The results of the test are’
shown in Table 7. .
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Table 7

Results of Tabling and Flotation Test 6

Product Weight % Analysis % |Distribution %
' Original ore Sol Iegl 5102 Sol Fe
Tabling
Table conc 6%.8 67.2 2.0 66.8
Table tailing 36.2 5L.6% | 19, 1% 33.2
Feed 100.0 62.8% | 8.2% 100.0
Flotation
S5i0z2 float 11.7 29.6 |55.0 2.5
Fe conc 26, 65.7 3.2 7.7
38.2 5L.,0% | 19,1% - 33.2
Table conc 61.8 67.8 2.0 66.8
Flotation Fe conc 6.5 65. 3.2 _27.7
Comb Fe conc <3 7. R% 2. 4% 9L .5

¥ Calculated

High Intensity Wet Magnetic Separation Tests

Jones wet magnetic separator tests were made at 10.0
amps with ore stage-ground to minus 100 mesh, minus 150 mesh,
A test was also made at 15.0 amps on ore
ground to minus 250 mesh the middlings were repassed to increase

and minus 250 mesh.

the overall Sol Fe recovery.

in Table 8.

The results of the tests are shown



Table &

Results of Jones Magnetic Separator Tests ‘

Test 7.. Minus-100 mesh, 10.0 amp

Diétributioh'ﬁ |

“Product ©~ | Weight % Analysis %
: : Original ore| Sol Fe|SiOz2 Sol Fe

Mag conc: 77.7 - 67.1 | 2.9 g2.8
%iddling 1 lg.l 52.7 21.3 11.8

on mag tailing 8.2 1.1 L. 5.4
Feed (calecd) 160.0 5 1% | 106
Test 8. Minus 150 mesh,10.0 amp

ag conc 69.1 67.5 | 2.1 | 74.5
Niddlingt 1 lB.é '55.9 17.5 16.1

on mag tailing 12. %5.2 0.0 .
Feed (calcd) 100.0 2. 8.5 100.0
Test 9. Minus 250 mesh, 10.0 amp

lst.Mag conc 76.0 67.9 | 2.1 82.0
2nd Mag conc 6.8 64.1 7.3 6.9
2nd Middling 2.6 133.9 |45.9 1.4
lst Non mag tailing 11.0 L3.5 [33.3 7.6
2nd Non mag tailing 3.6 37.1 [40.1 2.1
Feed (calcd) ~ -] 100.0 63.0 8.5 100.0
Comb 1lst and 2nd

mag conc . 82.8 67.6 2.5 88.9

Test 10. Minus 250 mesh, 15.0 amp

lst Mag conc 79.9 67.5 2.5 86.1
2nd Mag conc L.6 62.1 9.0 L.6
2nd Middling 2.6 30.5 L9.1 1.3
1sg Eon mag tai%ing 10.2 41.3 33.4 6.7
2nd Non mag tailing 2.7 %l.l L .% 1.3
Feed (calcd) "100.0 2. . 100.0
Comb 1st and 2nd ' -
: mag conc 8.5 67.2 2.9 90.7




Silica Flotation. Test 11

A sample of ore was ground to minus 150 mesh and a
number of silica flotation tests were made. The best results
were obtained when the pulp was conditioned for 5 min., with
L 1b. of Amioca per ton at pH 10.0; 2.5 1b. of Armeen L-11 per
ton was then added, and, after 2 minutes conditioning, silica
was floated for 8 min. The silica rougher float was cleaned
without reagent additions to produce a silica cleaner float
and a middling. The results of the test are shown in Table 9.

Table 9
Test 11, Silica Flotation of Minus 150 Mesh Ore

Product Weight % Analysis % _|Distribution %
: Original ore|Sol Fe| Si0z

5102 cleaner float 10.2 28.7 156.0 L.7
Middling 7.7 62.8 8.4 7.7
Fe product 82.1 67.0 2. 87.6
Feed (calcd) 100.0 2. ol 100.0

The combined Fe product and middling would give a
product containing 66.6% Seol Fe and 3.0% Si0z with a Sol Fe
recovery of 95.3%.

CONCLUSIONS

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

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

High intensity wet magnetic concentration of the ore
ground to 250 mesh produced a concentrate which contained 2.9%
Si0z, 67.2% Scl Fe, with a Sol Fe recovery of 90.7%. :

Flotation of the ore ground to 150 mesh and the silica
floated produced an iron concentrate which contained 3.0% Si0O=2
66.6% Sol Fe with 95.3% Sol Fe recovery. Reagent costs would be
high so the feasibility of flotation would depend on further
testing. -
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Gravity separation combined with flotation of the gra-
vity tailing after it was ground to minus 150 mesh produced a
combined concentrate containing 2.4% Si0z, 67.2% Sol Fe with
a Sol Fe recovery of 94.5%. Gravity separation combined with
high intensity wet magnetic concentration of the gravity tailing
after grinding to minus 150 mesh produced a combined concentrate
containing 3.4% 510z, 66.8% Sol Fe with a 94.4% Sol Fe recovery.

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

Pacific Giant Steel Ores Limited

Introduction

An additional 80 pounds of Pacific Giant Steel Ores Limited mixed
grain iron ore which contained about 9:1 hematite to magnetite, was sent to
the Ore Dressing Division of the Ontario Research Foundation. The following

tests were requested:

1. Petrographic examination of the ore and

diamond cut pieces
2, Concentration tests to furnish pellet feed
3. Green pellet ﬁests
4. Fired pellet tests
5. Reduction test

6, Tumble Index test

Summary of Results

The petrographic examjnation of the raw ore has already been forwarded.
Concentration tests were a duplicate of the original tests done by Eriez
magnetics, Concentréte grade was 67,3% total iron at approximately 847
-200 mesh,

Physical characteristics of the green and dried pellets were good.

The compressive astrength of the fired pellet was average but the hot strength
was slightly below average. Decrepitation was low on the Tumble Index test
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and the reduced pellet assayed 87.4% total iron,

As the reduction test was on a single batch of fired pellets, we
suggest more reduction tests to establish the effect of variables.

Details of Test Results

(1) . Concentration Tests

Approximately 80 pounds of raw ore were ground for wet high intensity
concentration on an Eriez Magnetic Separator. The ore was not only ground
to achieve llberation but also for maklng pellets. The screen analyses of

the concentrate was as follows:

4200 mesh 16.6%

-200 +325M 21,07
-325M - 62,47

For further particulars on the wet'magnetic separation, we suggest
you contact Eriez Magnetics, The chemical analyses of the concentrate was

67.37 total iron.

(2) _Pelletizing Tests

The concentrate was balled in a batch pelletizer using 0.75% by
weight of Western bentonite as a binder, The moisture content of the green

pellets was 8.47%.

(3) Pellet Physical Tests

(a) Green Pellet - Drop Test

An average of 7.4 drops from a 12" height was obtained for the

green pellets. This is considefed satisfactory.

(b) Green Pellet - Compression Test

The green peilets averaged 2.8 pounds under compression loading
before breaking. This rating, as compbred to other pellets, is acceptable.

(c) Dried Pellets ~ Drop Test

All green pellets'were‘oven‘dried for 16 hours., The dried pellets
averaged 3,0 drops from a 12" height and are rated as acceptable.
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(d) Dried Pellets - Compression Test

The dried pellets averaged 10.0 pounds under compression before

breaking. This 18 very satisfactory.

(4) Fired Pellets

A batch of dried pellets was fired on a 3 hour cycle; a firing
temperature of 2350° was'maintained for 1 hour, The compressive strength
of the fired pellets averaged 650 pounds with a low of 550 pounds and a
high of 820 pounds. This is average for a good iron ore pellet. A hot
strength test of the pelletsvindicated a strength of 100 1lbs, at 1600°F
in a 3C02:1CO atmosphere, This is a marginal rating for this test.

(5) Reduction Test

A small batch of pellets was fired for 1 hour at 2350°F in a closed
Inconel box. The temperature was kept constant and a flow of natural gas
‘ﬁas run through the péllets. Apprbximatély,AO cubic feet per hour of natural
gas was used for 90 minutes, At this temperature the natural gas was partially
cracked and some carbon deposition occurred. Due to the size of the bed
(6" x 12") it was not possible to obtain an even flow of natural gas through
all the pellets, therefore the degree of reduction was not the same for.all
areas. The pellets best exposed to the gas flow were almost completely
reduced. An average grade of 87.4% totai iron was obtained for the reduced

pellets,

(6) Tumble Index Test

A modified tumble index machine using the Dravo method gave a Dravo
Tumble Index of 96.8%. This represents 3.2% fines produced by tumbling

action and is marginal for pellets..

Recommendations

(1) Due to marginal results on the tumble index and hot strength tests,

a further lot of pellets should be made on a& larger scale, i.e. 100-200 lbs.
by use of a pelletizing cone. 'In doing so it would be advisable to increase
specific surface By aiming for a grind of + 70% -325 mesh and to raise the
firing temperature to 2400°F using two stage firing due to the high hematite
content, Hot stréngth‘should be rated byﬁthe Linder test which is now
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widely accepted, and further tumble tests run by the Dravo method.

(2) A thorough study of the semi-reduction of pellets with natural gas is
required. This should establish a) the method of reduction, b) relationship
of residence time for 70-807 reductipn to temperature and flow rates, c) fuel
efficiency, d) carbon pick up by the pellets and e) general cost figures,

Test wOrk'by:

Je Biskupski

Reference:

0.D.S. Notebook #31

F., Everard, P.Eng.,

Assistant Director,
Department of Engineering

and Metallurgy. \\QQ\‘%Q
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Proaress Report No. 3 - Pellet Tests

Pacific Giant Stcel Ores Ltd.
White liorse, Yukon.

Introduction:

As rccommended from previous resulis obtaiucd on phyticai properties
of pellets, additional regrinding of the iron ore concentrates and nellet

flux addition was done to improve thec physical characteristics of the

pellots,

Conclusions:

With the finer grinding of conceatrates, compression strength of
the green and dry pellets improved even though the fired strength remained
about the same, There was a huge improvemcat, however, in tac wravo Tumble

41

Index of the fired pellets; it being decrcascd from over 2.07 to 0,687,

Fluxing the pellets with 5% limestone and 0.757% bentonite remark-
ably increascd the compression strength of the fired pellets to 1265 pounds.
The Dravo Tumble Index was also greatly improved to a low 0.32% loss of

fines at =28 mesh,

The reduced pellets assayed 76.4% iron.

Recommendations:

Better and more complete reduction of the fired pellets should
be done using natural gas. Nethods for reducing with natural gas should

be evaluated,
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Procedure and Results:

In order to improve the physical caaracterictics of the pellets,
the concentrate Lrom magnetic separalion was repround Lo approxiuctely 85%

~325 mesh.

+200 mesh ail

+325 mesn 15.4
-325 mesh She&

Chemical Analyszes of Concentrate

Total Iron = 006.5%

510 ~ 3240
Ca0 = 0,027
MgO + Aly0 0. 207

Ve dis/o

Physical Properties of Pellets contzining C.757% Benvonite

Moisture - 5. l1%

Green Strength - 12v Lrops: +10
Compression: 3.45 1lbs,

Dry Strength - 12 Drops: 2.9
Compression: 12,87 lbs.

Fired Strength - 1 hour at 2350°F
Compression: 684 1bs.

Dravo Tumble Index -28 mesh = 0,687
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Table II

Self Fluxine Pellets

For self fluxing pellets, 5% limestone was added to the pellet mix

with 0.75% bentonite as a binder,

{joisture - 8.3%

Green Strength - 12w Aranar 3

Compression: 3,58 lbs,

pry Strength - 12% drops: 2.0

Compression: 9,75 lbs,
“Fired Strength - Compression: 1265 lbs.

Dravo Tumbie Index - =28 mesh fines = 0.32%

* 1 hour at 2350°F,

Reduction Testas:

For the reduction tests a 7% x 7" cylindrical container was cast
from a high temperature refrgctory. A ceramic grating was inserted in the
o

bottom of the cylinder to allcw for free gas flow.

Two pounds of fired pellets were heated to 2250°F. After temper-
ature was recached, natural gas at the rate of 0,3 cuft/min/pound was passed
through the pellets, The natural gas was cracked in an Inconel tube leading
to the rcduction pot, The test had to be terminated after 40 minutes, as
the Inconel would not stand the highly reducing atmosphere. The pellets
were then cooled in a nitropgen atmosphere but some slight re-oxidation
occurred, Examination of the pellets showed that cracking and reduction
was not complete, Most of the pellets had z shell of metallic iron on the
surface but the cores shcwed non-reduced hematite., Chemical analyses of

the reduced pellets was 76.49 iron.

For more complete reduction, a lonyer time will be required, A
slightly lower reduction temperature scems advisable and separate furnace

or ceramic tube section to crack the natural gas should be used for any
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further reduction tests,

L UL aaacering

G Motaeslurgy.
R 5 N (
NN \\ cAN

1y . .
PN SR L B A

Test-work by J, Biskupski

0.0.5. Book #31
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YUKON IRON ORE

The following is a series of photographs made from a slab of iron
ore and from a thin-section and a polished section of the same material.
They illustrate the texture of the material and the relationships of the

minerals comprising it,

The fragmental nature of the minerals, especially of the hematite,
is apparent., The hematite shows best in the polished section where, because
of its high reflectability, it stands out from all the rest of the minerals,
It can be seen that there is a uniformity in the size of the grains and that

they are preserving their original clastic shape,

There is no development of é new metamorphic texture nor have any
metamorphic minerals been produced, There is no sign in the thin section
of the jasper undergoing considerable recrystallization as it still preserves
its strong red reflectability in the thin section and there are no signs of
the highly coloured, usually bright green, iron silicates which would be

produced.

Some grains of clear quartz (white in transmitted light and grey
in the polished section) may be originally detrital quartz or may be chert
recrystallized to quartz, They do have a detrital look (in the polished
section - photograph lower left and upper left, and grey) and seem to be
angular grains, At the upper left of the polished section photograph there
is a sharp boundary between one of these grains and a jasper grain (grey,

speckled with white hematite),

F, Everard, P,Eng,,/ 4
Assistant Director,
Department of

August 5th, 1966, Engineering and Metallurgy,
FE:rh




Yukon Iron Ore

Slab of Iron Ore, natural size

Red: - - - Jasper or jaspilite fragments
Blue-grey: Massive hard hematite

Black: - - Voids

(Surface of the slab is rough ground and was photographed through a thin
film of water behind glass).



Yukon Iron Ore

Photomicrographs of thin-section, 40X, Both pictures are of the same
field and of the same magnification,

Left: by transmitted light Right: by reflected light

Transmitted light (left)

Black seseessssees massive hematite
Red sessvesvesssee thin edges of massive hematite
White eseesecescsee VOids

(White with s.seees Jjasper (large area near bottom)
(speckled appearance

YelloW sesscssonse mica or sericite (some hematite inclusions)

White area midway between centre and left edge is quartz,

Reflected light grightz

Blue=grey seeseeses nematite (speckled appearance due to the grinding of the
thin section)

Red sesecsscecsss Jjasper or jaspllite
Black sesesecesse voids
Dark grey seseses quartz



Yukon Iron Ore

Photomicrograph of polished section
About 40X

White sesesscescscssss hematite
Grey ossessesscvssesss 8ilicate gangue
Black seeceosecscecess VOids

(The grey areas bottom right and at top left are of jasper or partly re-
crystallized jasper to quartz carrying disseminated hematite),
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. EMEREON MOBLE

LEH:pm

iBINEER EDMONTON. ALBERTA
LABOHATOHIZS ‘Sf%%fﬁzﬁa
x4 =
Moy Zé,
7 BAMPLE OF Iron Ore
SUBMISTED BY Pscific Glant Steel Ores Limited, Box 10319, Whitehorse, Yukon
LABORATORY ¥UMBEE &6 - 5576, 77 & 78
Hines Branch Mines Branch
Tezt 13 . Test 26 fesy I7
Gravity Concentirgis :ﬁagﬁéiii {oncenivéate Flotation Zwcaniy
Iron {§3éﬁ% 3 “63.32 % G4 .72 % £6.569 %
Silica Z2.17 % 2.22 % 2.22 %
Phosphorous 0.02 2 8.01 % 0.06 %
SEulfor 2.17 % 8.21°% 9,12 %
TTitanium - trace tyacs trace
%ﬁng&ﬁe%ﬁT nil nil il
Caloivm Oxi .29 % 8.2 % 0.28 %
Hagnesium g 0.10 % 2,11 % 0,18 %
CAlumina 2.93 % 2.65 % 1.39 1
o5t - % [P S R - i g T sy
3 was done on 3 gample which was dissolved ov
gf this was net the proceduvas reguired, plazse
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SAMPLE OF : Tron O

SUBMITTED BY Facifi izt Steel Ores Litd., Box 1039, Whitehorse
LABOBATORY NUMBER 66=5576=8

As requestesl thes alumina content of the following
ores hags Dsen checked., Origirally the alumina

wag determined by an indirect method. 3By dresct

Jouid

5 h o
metho

{cupferron) the values are as follows:
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HINERAL DPHOCRESBIRG DIVISION 40 Lydis #tirset,
Giltawa L, Ontario,
22 Harch 18966,

Pacific
P, 0. Box 1o
¥hitehorse,

Attentiony Br, & Jellisek, Menepliog Birector

Bear Mr, Jdellinek:

In reply to your letler of March 1lE we are pleased to encloss
a copy of Report Ho, 8L 84-188 showing the vesults of a semi-guaniiiative
specirogrsp

phic gnelysis on 2 bead sample of your Bear River ore,

¥e are noy arranging for semi-quantitative specirographic
analyses on the megnetic and flotetion irom concentratss and we will
forward the results to you when they are availasble. The chemical
analyses of these iron concentirates would take some time and we
suggest that the snslvses he made by & comserciagl firm as wus dons
previously with the gravity concentrates.

Hegarding the tesl programme for pelletiping end subsequent
preparation of prereduced pellets znd sponge iron this work is
carried out by the EHxtrection Metsllurgy divisicn oi ithe lines Branch
and informstion concerning thisg stage of the test programme should
be addressed directly to Dr, E., ¥, Downes, Chief, Extraction Metallurgy
Division, 300 LeBreton Btreet, Otiawa. : :

G¥R /le
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Afiney Broneh

Department of Mines and Technical Surveys | 2o ds mise
Ministére des Mines et des Relevés techniques | s v

Mo & repseler

L0 Lydie Btreeb,

Minoral Processing : - Dttawa 1, Ontarie,
ivision May 3prd, 19065,

Mr. Leverman,

Pacific Giant Steel Oresz Ltd.,
P.O. Box 1039,

Whitehorse, Tukon.

Dear Mr, Leverman:

Further to our telegrem of March 12th, 1965
which we gave results of a preliminary beneficia
: 5 le of high grade ore submitted, we have now
and calculated the results of additional tests.

Gravity concentration tests using & shaking table
were made on samples crushed both te minus 28 mesh and minus
65 mesh. Results of the tests showed that the minus 28 mesh
material produced table concentrates averaging 64.1% Fe ana
5.98% 5102 with an 85.5% Fe recovery. The sample crushed to
minus 65 mesh produced table concentrates averaging 67.364 Fe
and 2.32% 510, with a 69.9% iron recovery. The middling and
tailing from this test were passed through a Jones high
intensity wet magnetic separator after grinding to minus 100
‘mesh. The concentrate from the magnetic separator together
with that from the table gave & combined concentrate averaging
66.39% Fe and 3.38% Si0- with overall iron recovery of 91.4%.

We are continuing our investigations and will keep you
informed of our progress as results become available.

- Yours truly,

e
LW, Riley,

or L.E. Diingheusian,
hief of Division,
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Hphchie A expédior aux conditlons énoncées ey veras
A (1.HeEs Leverman, Secrestgry Treasurer, Pagific Glant Steel Ores Lid.

atraat and number

P,0, Box 1039, Whitehorse, ¥Y.T.

thme and dete BE received i
heure ot date de réception 9115 am, Mar. 13/05

66 PERCENT IRON, FOUR PERCEAT s&mg AT

chsck full rate day latter [ zgg%ﬁ lotiar tolls
nots 7 plein tarit latire de jour | teltre de nuit ¢t
chargs accoupt no. : ‘ - o cosh number

numéro du compte . ’ o numdre de celsge

qéﬁrs ama for a%?& ance only

nom de 'expéditeur pour référence geulemant
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€, EMERBON HOBLE
LEmIan ERGiNges
EHmacyon INOUSTRIAL LABDBATORIES
ProHHAAL ARALYRT

EDRONTOMN, ALBERTS
CAMALA
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HAMPLE OF

SUBMITTED BY

- Heport of Analysis

concentrate by Mines Branch, Ottawa
Whitehorae, Yukon

5

LABCRATORY NUMBER & A

ot
e
)

(e
]

Pacific Glant Steel Ores Limited, HBox 1039

Fron {gg} o &5 88 %

Silice - 4.37 %

Fhosphorous {7} - .03 %

Sulpbur {5} - frace

Titenius - trace ’
Henganese = Faint fvace

Calolom Onide - 09.08 %

3 = .
Leboratories



€. BEMERIGN MNOBLE
DHBMICAL FuaiNEEs
ingoron INDUBTRIAL LABGRATORIES
PROVINGIAL ANALYST

ELDMOMNTON, ALBERTA
CANALA

Mreport of Auslysis

gy

SAMILE OF Ivon Ore {oviginal sample) Raw hematite iron ore, Bear River
SUBMITTED BY Pacific Siant Steel Orves Limited, P.0,. Box 1039, Whitehorse, Yukon

LABORATORY NUMEBER 65 - 3484

Iron {(Fa) e 571,78 %
Silica e 8.51 %
Phosphorous {B) e 0.11 %
Sulphur {8} = 0.05 %
Titanium : sl irace
P Manganese Sinmen s CEpAcE
s ' Galcium Oxide e 0.37 1%

Ottaws sample not grecelvwad Lo daie.
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Pepartment of Mines and Technical Surveys

Ministere des Mines et des Relevés techniques

Extractlon Metallurgy
Diviaion

552 Booth St.,
Ottawa, Ont.,
J‘i}y };g }f}f)éc

Facific dlant Steel Cres Ltd,,
Pie %@3 LI39,
Whitehorse, Yukon,

Attention: Mr. A, Jellinek,
Managing Director

Subject: Pelletizing Bear River
Hematite Iron Ore

Twenr Me, Jollinelks

The peilebieing tests outlined fn onr Jelier 1o yon

3 £

Caterd Aprtl P, 1066 have boen completed,

. Mr. 0. Kiley, of the Min A
mixed topether the smawl guantities of conc entrats hat he had *;tsinn*
from various concentration tests on PBear River Hematite and yﬁ &cea a
composite sample welghing about 20 lbs., "This composite sar

- divided into four &quaz samples and a§g“ gample was proumd to a a$fier@nt

degren of finepess in o small ball miiia

Each of the four pamples were ?hﬂr hzsﬂ&:a with 101

‘beatonite and pelletised in laboratory «quipment. fensm green e llebs

containing about 9% water, The atrengths of the resulting pellets woere
determined, on the greon pa dets, on pellets that were dried in an oven
at 110°C &ﬂd on pellota that were fired in a muffle furnace at 1300%,
The results of these tests are tabulatoed holow,

»né;jg



g

Pagific Glant Steel Ores Ltd. ~  Page 2 July 5, 1966.

Resulta of grinding and pelle%iging tests

Boar River Hematite

Tent Grind expressaed as Compressive 0 fz‘onpth
5 -325M | Specific 3@1&?3 ﬁrﬁa for 1/2% pellet(1bs)

Na, e /gﬁ& Gracn E wy  Plraed
1- 53;@ : 8& ! {‘%8 }»53 1-'{*3
-2 TLe8 wh 2,1 10,7 L28
3 81,5 1230 266 139 - L9g
;.;. 89.3 1293 | 32 150 576

’i?ie rasuita of these tests im:iirat.e the mﬂrmi t;:-md

; %bem the pellet gtrength increases as the concentrate is pround finer,
" The final selection of the grind required will depend on the desipn of

the pellet plant particularly with respsct to pellel handling facilities,

oyou,

We hopo that these rﬁ:snl‘%;a are a;sf‘smnée asplatance Lo

i Eeu::s very trulvs ’ :
/g ;6 i ;g i
GQEQ ?iﬁﬁg

- for KW, Downea,
- Chief of mvision,
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4% QUEEN'S PARK CRESCEWT EAST L TOEONTO B, CAHADA
TELEPHONY  g24-8202
- Pebruary 24, 1966,
Ore Dressing §i¥i§i¢§ : '

50 Taber Road,
Rexdale, Ontario,

Hr, A, Jellinek,
Hanaging Bir%cwsr,
’a@ﬁifiﬁ Giant Steel Ures E&é

P.0. Box 1039,
%FETEEGE%? ?aﬁ@ﬂﬁ

Dear Er; Jaii@néks

The f@ll&w‘ng Chemical ﬁﬁ&l?ﬁ@ﬁ were doue on your Sagr Ri?e? h@aatite
ore as arranged %y Hr. J. Ss §a§t af E@i@g Canada ‘

Sample [ Total Fe S}iég T® T8 [T0, | n | Ca0 | MgO | ALD,

T, Raw Ure . éﬁgﬁ : &QEE o ge}sé Qe@ §§3‘ s@g g?ﬁ - 7'@13 ‘ eg‘g E

T Hag.Fraction el mal ol : - :
i’:@ne;?sst i égsg 3@65 LA a%é ;13 sﬁ% : s%g » 4 535 53% glﬁ
Magnetics ; Sl W o b
=35 +100

Mag.Fraction : s ~ : : 3 ' L
Cone,Test 2 6l .8 710 $06 | 11 | 07 | W02 | 426 | .22 | .13
Magnetics : . i S e

=100 +200

Mag, Fraction : CETEL S e - el '
Gone. Test 3 : ééos 348 <4 _e% + U7 W02 | 22 023 «08
Magnetics S R o S * :

=200 ¥

E@Q*ﬁ&ge
Fraction 45,5
335 +100 M :

don- Mag. :
Fraction o3
«-100 4200 M

Fraction 52.2
-200H ¥

.
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 SEMI-QUANTITATIVE ANALYSIS

Beer Hiver Hemaitits Ore
and
Concentrate

sampls Code

£ Raw tre ,
Concentration Tests 1-2-3 Eries
Magrnetios, Lump Ore

AL =35 #1000 M -
Hagnetic fraction -« Concentrstion
Test 1, BErieg Hagnelics

b
S
o

I ~100 +200 M

Magnetic f?&@%i@ﬁ = Gonsentration
- Teat 2, Eries Magneticm :

¥ =200 1

Magnetie Frastion - Concentration
Test 3, Bries Magnetics

FE/gb

. March 9, 1966,

i

e



1 Raw Ore , » 63.1
II  ~35 4100 M 62,1
' Magraetice ‘
IIT ~100 4200 M biyoT
Hagnetice '
IV -200M | | 66,3
' Magnetics

) { o i}z,u.‘,‘é»,,,»&,.;
Fﬁ E‘?ﬁm§ ?&E%ﬂﬁ
Assistant Director,

ineering ayd Hetsllurgy.

FE/ib

March 9, 1966,



L 4% OUEER'S PARK CRESCENT EAST TORONTY 5,
L’R kS i .
: TELIPHONE ©24-6201
s N T A
March 23, 1906,

Lilnek,
Eirector,
iant 3
10739,

-

in not sending you the assays, Here
% Acid Sciubie Iron
=35 2100 mesh
ron-magnetics Lh A
=100 #2000 mesh
non-nanetics 5§
200 wenh
non-magnesics 52,1
53 T
Yours %3?3 wly,
% [ S fi«
F. E?@rﬁvﬁi Pk .»gs
Appigtani Director,

F&p@fgﬁﬁﬁi of
Engigsemzzg arct Metallurgy.

TARADA
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% 2 Not looked for

o o Low Mediuwm b

1

pproX.,

¥

oked for bul not

Ap ]
[

g e

& = LIgye

FT o= Falnt Trace

PT .« Possible Trace

APDTOR .,

approN,




M’” i

T S
Ant THRITY
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Phosphorus
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itk

Arsenie

——

Platinum

Mo

Doy bwn

Ehentum
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Rhodium

Rubidium

N

Cadmiom

Cerium (Cel)) }
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£

Cacsium

Thalliwn

Thorium i?hﬁ?;

Y

3

Copper

(Tip

Gallium

Titgnium

oy
Rl Tm

Tungsten

Cold

Uraniuvm (U 0.7
ARA

Haf ni o
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Vanadium

< 01%
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Yttrium (Y 0}
—— L §
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Tridi

G

Lanthanum (La, 0 )
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anium (Zr0 )

ND

Lead

20024

ROCK FORMING METALS

Lrthium (L1, 0)

Aluminum {Alz

931

L0514

Manganese

Calcium (Cal)

Ak

nE g
Fercury

Iron {Fe}

Baiance

Mo Lybdenum 005 Magnesium (MgO) L0584

Meadyniug (Nd O

Silica (810

5%

£
)
Sodium {Na,0)

/

018

Potassium iK?G}

& g*“lﬁ

#d o~ iigh

MH - Medium Hig
M. -~ Mediug

LM - Low Medium

-~ 100% appron,

- B0%, approx.

Bom gy LD

« 10% approx.

CET e
PT @~?&g§§§§§ Trece

TL » Trace Low

T = Trace

st detected,  Blemants loozed for but noi found

Faint Trace

aPPTON.

Pregencs not ceriain
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Test Nos. L and S were conducted to see Lhe effsct of wash water
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thess preliminary tests show that & good ssparation
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Bapcutive Uifcse

e 1455 Woodroflfe Avenu Area Code 613
TTAYWA S, Tdy. Telephose 174

FERRO-MAGNETICS LTD.

ey BEEBEBAL L:a@L1¥V
21 Ygrech 1966

PROPOSED TREST PROGHAMME FOR PACIFIC GIANT STEEL OHES
FOR THE EVALUATICHN OF & HENWATITE ORE
BY TREATMENT WITH THE JONES MAGHETIC SEPARATOR

sted procs 2 is greatly influenced by our past experisnce
eatment of hem ;ii% @?%g by the use of the Jones Magnetic
end by the rosults of the preliminary tests previously

Qﬁiiéfuﬁﬁe An corder f@? %%5%1%% the variebles has thus been compiled,
These are listed in erder of evaluatien. The gpproximate number of
tests gnd producle are shown with each varisble. These numbers will
vary sceording to the effect of the variable on tha overall Eeﬁﬁﬁﬁa
Furthermore, a number of tests must be allowed around the critical
settings of’ sach variagble.

1. Grind: it is i§§§?§§§§ to determine degree &f
. ) : : libergtion, in order to improve grade
; . and recoverv. Five tests will he
conducted at =35, -48, -65, -100, =200

mesh,
Total Tests: 5
Total Products: 15
2. Per Cent Solids: This is en important factor gs generally

it is desirable to operate at as %z:ﬁ a
per cent solids figure as possible.
g%%%ﬁ will be conducted between a rauge
¢f 5 per cent to L5 per cent solids.

Total Tests: o
Total Productss 27
3. Te determine the optimum gmount of
materiael passing through the plates in

every eycle.

F23 b Faed =

Total Tests:® 10
Fge ot ey 30
Tetal Praduets: i
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A REPORT

ON

PACIFIC GIANT STEEL ORES LTD,

WHITEHORSE, YUKON TERRITORY

June 14, 1967



Introduction

Pacific Giant Steel Ores Ltd. is incorporated under the Companies
Act of the Province of British Columbia and is registered as an Extra-
Territorial Company in the Yukon Territory. It is the only active
exploration company with both its executive and field offices located

in the Yukone. The Company operates in Canada's northwest, including

s tbhicsn Midbloel Uuwluinble end bLhe Lubtis Lel'llluiye v wa Yol LJ‘Q‘J(‘;CL,
the Rear River Iron Ore - Railroad Project, is within the Yukon Terri-
tory. The Company has the status of a public company in the Yukon

Territory, where all of its operations are presently being carried on.

Company Policy

The operating policy of Pacific Giant Steel is to develop exploration
projects to the stage where large financing is required for their further
physical developmente. At this stage, the Company seeks an outside capital
source with whom to complete the development of a project. Therefore,
when a participating financial partner is acquired, the partner need not
devote its staff to the administration of the project as Pacific Giant
Steel is organized to carry through all phases of the project. Full use
is made of recognized consultants, research organizations and such

government assistance as is readily available.

Offices and Facilities

The executive and field offices of the Company are located in an
office building owned by the Company and located at 205 Main Street,
Whitehorse, Yukon. The offices are equipped to efficiently handle
administration, compilation of reports, preparation of maps, and research.
The Company maintains a library of technical publications and operates
a research dompilation system, which is yet in its early stages of
development, and which will form a major section within the Company

when it is fully developed.

Management

There are nine vacancies on the Board of Directors of the Company.
Three vacancies were left unfilled by the last annual meeting to allow
for further appointments. The management of the Company is as follows:

5

000/2



-2-

Gerry R.E. Leverman, President and Director

Mr. Leverman is one of the original organizers of Pacific Giant
Steel and has an extensive knowledge of mining and exploration in
the Yukon, as well as having had a broad background in engineering
and administration, being formerly employed by the Royal Canadian
Airforce. He has lived in the Yukon approximately 15 years during
which time he has helped to shape several important projects. He
is now active full time in the development of the Bear River iron

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

Art Jellinek, Managing Director

Mr. Jellinek is a prospector and a geologist, and is one of the
original discoverers of the Bear River iron ore property. He has
been active in mining and exploration in the Yukon for 10 years and
was responsible for organizing the Yukon Chamber of Mines, of which
he is a past president. The Chamber is the voice of the Northwestern
mining industry. Since the discovery of the Bear River iron ore
deposit in 1960, Mr. Jellinek has devoted all of his time to its
development and was one of the original organizers of the Company.
Mr. Jellinek has developed close liaison with most officials and
individuals involved in mining and exploration. He is a resident of

Whitehorse, Yukon.

Rolf Bailey, Treasurer and Director

Mr. Bailey has been a resident of the Yukon for 26 years and has
been active in the community as a whole. He owns and manages Rolf
Bziley Agency, Customs Brokers and Insurance Agents. Mr Bailey's
wide financial experience is an asset to the Company. Mr. Bailey is

a resident of whitehorse, Yukone.

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

Mrs. Trainor is an active businesswoman in the Yukon Territory and
retains business interests in British Columbia. Wife of the
Territorial Magistrate, Mrs. Trainor is very active in the community
affairs of the Yukon through her association with numerous civic

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

ood/}



Larry A, Patnode, Director

Mr. Patnode is a mining executive who is associated with several
active exploration companies and was one of the original organizers
of Pacific Giant Steel. He has resided in the Yukon for some 15

years and is well acquainted with mining and exploration in the Yukon.

Mr. Patnode is a resident of Whitehorse, Yukon.

Egon Krueger, Director, Senior Financing, North America

Mr. Krueger is the Company's representative for senior financing in
North America and devotes his full time to conducting negotiations
with major financial firms and with mining and oil companies in the
United States and Canada, He has participated in arranging financing
for several exploration projects in Northern British Columbia and

in the Yukon for over 10 years. Mr. Krueger is a resident of

whitehorse, Yukon.

Kurt Grundmann, Manager, Senior Financing, Europe

Mr. Grundmann represents the Company in Europe on senior financing.
He has done an excellent job of acquainting European senior financial
groups with the industrial opportunities in the Yukon. He has
extensive knowledge of the Yukon Territory, acquired as a businessman
and as a director of music of the Whitehorse High School. Through
his teaching experience, he has developed acquaintance with civic
leaders in the Territorye. Mr. Grundmann is a resident of Whitehorse,

Yukoii.

Daryl Hepple, Assistant to Management

Mr. Hepple is Assistant to the Management and has developed a sound
background in both field and office work with the Companye. His
work includes assistance with report compilations, production of
maps, and assistance with office and field administration. He is
personally acquainted with most of the companies engaged in the
business of servicing the mining and exploration industry in the
Territory and is thus of considerable aid in the Company's field
programs. He has also had experience in business and commerce.

Mr. Hepple is a resident of Whitehorse, Yukon.
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Dave H. Robertson, Manager of Technical Communications

Mr. Robertson conducts the Company's research from technical pub-
lications, compiles reports and conducts various administrative
dutiess. After graduation from College Militaire Royal de Ste. Jean,
where he studied engineering, he rose to the position of a Staff
Officer with the Canadian Army. He has also owned and managed a
general contracting firm and was partner in the local daily newspapera

Mr. Robertson is a resident of Whitehorse, Yukona

Noreen QOsborne (Mrs.), Secretary and Bookkeeper

Mrs. Osborne is the Company's secretary and bookkeeper., Her duties
also include searching technical papers and journals for current
information for the Company's technical research files. She has
previously been associated with a large investment firm in Vancouver
and has considerable experience in work related to the mineral

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

Solicitors for the Company

Nielsen and Hudson, Barristers and Solicitors

Solicitor for the Company in the Yukon is the firm of Nielsen and
Hudson, Barristers and Solicitors, of Whitehorse. Mr. Ralph E,
Hudson is the Company's attorney in the Yukon., Mr. Eric Nielsen,
senior partner of the firm, is the Member of Parliament for the
Yukone

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

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

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

member of the firm, is well known in British Columbia as one of the
foremost organizers of mining corporations and has been instrumantal
in bringing several mines into production, such as the largest

molybdenum mine in British Columbia, Endako Mines.

Auditors for the Company

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

Company's books and recordss The firm is widely known in Canada and has

000/5
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offices in a number of cities, including Whitehorse., Associate firms
include Collins and Hames (Calgary, Alberta), W.D. Love and Company
(Winnipeg, Manitoba), Eddis and Associates (Toronto, Ontario) and

Anderson and Valiquette (Montreal, Quebec).

Technical Consultants for the Company

The Company's consultant for the Bear River iron ore project is the
Colorado School of Mines Research Foundation, Inc., of Golden, Colorado,
The firm presently has a Senior Project Engineer on the property who is

supervising the initial drilling program.

In addition, the Company has utilized a number of research organizations
to conduct various studies, such as milling, metallurgy and transportation,
Among these have been the Ontario Research Foundation, The Mines Branch

in Ottawa, LeTourneau-Westinghouse Company, and otherse.

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

also been employed from time to time.

Shareholders of the Company

The Company has aimed for the longer-term investors rather than the
shorter-term speculators as shareholders., All working personnel of the
Company are shareholders, and the incentive of the working group is
greater than is found in many organizations. Shareholders of the Company
include senior government officials, prominent local businessmen and
firms, professional men, prospectors, long-term investors, publishers,
mininrg executives, and a general cross-section of people in various trades,
businesses and professions., Most of the shareholders reside in, or

formerly resided in, the Yukon,

Reseurch Facilities

The Company is developing an extensive research department that will
collect, compile and maintain up-to-date the most recent technological
advances in the field of mining exploration and development. Planned
for the department is an extension of the Company's existing research
file system, which already incorporates a wide selection of pertinent
information. The present department relates particularly to iron ore

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

.../6
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Most trade journals are received by the Company and information in
them is either extracted or catalogued into a reference file. Publications,

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

The purpose of the research department is to provide the Company
with current information on most phases of mining and exploration with
which to be able efficiently and accurately to assess the potential of any
project the Company may wish to cousider for development. This system
will permit Pacific Giant Steel to retain a leading position in mining

development in Northwestern Canada.
.General

The Company maintains liaison by personal contact with other firms
and individuals in the mining industry, and with pertinent government
departments. As a member of the mineral industry, the Company has strived

to be a gocd corporate citizen,

The Company's management, as well as a number of its shareholders,
have devoted considerable time and effort to matters commonly affecting
the mineral industry through a number of organizations such as the Yukon
Chamber of Mines. Many of the members of the Company are actively
involved in community public affairs that serve the interests of the

Territory as a whole.
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