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Julian Lake QOre Body
Summary Geological Report

INTRCDUCTION

This report is a consolidation of the geological reports on Canadian

Javelin s Julian iron ore deposit. It combines the information in explora-

s A = el ey e - g R kel e w - e o Sl

tion and diamond drilling reports for the years 1956, 1957 and 1958, pre-

pared by the Canadian Javelin staff and Pickands Mather & Co., with the

el mm m R o B -— bl mik kL - W

results of a detailed geological and mineralogical study of the property,
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undertaken by Canadian Javelin in 1959-60. It also pres=ats the geblogy of

the deposit in a form for use in evaluation of the deposit and estimation of

its ore reserve tonnage.

The presence of quartz-specular hematite rocks on the Julian Penin-

sula was first noted in 1953. It was not until 1956, after a thorough exam-

du O WP N el T

ination of the occurrence, that the importance of the deposit was realized.

The 1956 exploration program indicated a synclinal shaped body of concen-
l traiing iron ore extending some 6, 000 feet across the Julian Peninsula, and

| having widths of from 1, 800 to 3, 400 feet. Sampling of 28 svutcrop areas

gave an indicated grade of about 37% iron, with very low sulphur, phosphor-

us and manganese.
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In 1957, 1,904 feet cf diamond drilling, in four holes, was complated.

- The results were favorable and in 1958 an additional 1,573 feet of drilling,

- ey el

in five holes, was completed, a total of 3,477 feet in nine holes.
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In 1959 and 1960, a detailed mineralogical and geological study of the

deposit was made by Javelin geologists and correlation of this work, with the

previous information, has given a clear undersianding of the geology of the

' deposit.

-

The original reports are available in Canadian Javelin's files for i1he

detailed information used in this consolidated report.

LOCATION

The Julian Lake deposit is situated in Labrador-Newioundland at the

i —

north end of Wabush Lake, about twelve miles north of the Wabush-Carol

area, where concentrating placts are being built by Wabush Iron Co. and

-I-‘-.H#

Iron Ore Company of Canada. (Location Map - Exhibit A - attached)

Jr—

The deposit consists of a hill of concentrating-type iron ore, forming

i the body of 2 peninsula surrounded on three sides by the shallow waters of
Wabusgh and Julienne L.akes. The iron ore deposit trends northeasterly
through this peninsula for some 6, 080 feet, from shore-to-shore, and has a

width of from 1, 800 to 3, 400 feet.

REGIONAL GEOLOGY

The iron ore deposits in the Wabush-Julian Lake area of Labrador-

|
MNewifoundland lie within the Canadian Yprecambrian shield" and are associa-

ted with a belt of metamorphosed rocks of sedimentary origin, known as the

""Labrador Trough'. This lithological unit has been traced for a distance of

over 700 miles from Ungava Bay, in the north, through the Knob Lake-

-l -
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Wabush Lake-Mount Wriglht and Mount Reed areas, to Lac Jeannine and be-

yond in southeastern Cuebec.

The "Jl.abrador Trough' group of younger precambrian rocks lies un-

conformably upon an older "Archean' gneiss complex; however, metamor-
phism has changed the shales of the younger sediments to the extent that they

are indistinguishable from the underlying gneiss complex, south of latitude

. g R —, —— il W oy = e gl —S—— ——

' 53 20" north.

The "iron formation'', consisting of quartz-silicate or iron oxide rock,

- nam mm ol rwew ok -—_—— - - L

t ' . . . .
th “quartzite' and the ""marble", comsisting of calcium-mzgnesium carbon-

™ -

ate vrock, are the only remaining recognizable units of the original sediment-

ary tormations of the ""Labrador Trough''. The known iron ore deposits in

e sl e SR e

this area of Cuebec and Labrador are found within the iron formation. The

geological relation between the iron formation, ''"quartzite'l and marble has
;been established and these three, readily recognizable, rock units have be-
corme the "markers" used in exploration for iron ore deposits in the area.

Within the length of the YLabrador Trough'', the '"iron formation'" shows
' a wide variation in physical and mineralogical characteristics; these varia-

|

tions are the result of variations in original composition, degree of meta-

morphism and extent and complexity of the folding or deformation to which
i

i the original sedimentary beds have been subjected. There is evidence that

'the ircn formation has been subjected to a very low degree of metamorphism

Fin the Knob l.ake area where secondary hematite and goethite are the ore

rmicerals. Tke degree of metamorphism increases to the north, where mag-

netite is the irhportant ore mineral, and to the south specular hematite is the

|
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principal iron ore mireral.

The bulk of the widespread iron formation is a quartz-silicate rock of

| little commercial interest, containing oaly small percentages of oxide ore

' minerals. Under these conditions, it is of little interest.

|

:

| oxide iron conceniration, metamorphism and folding have combined to produce

At irreguiar intervals, within the formation, a favorable combination of

large bodies of iron formation, containing iron oxide ore minerals suitable for

commercial vtilization.

The Julian deposit, at the north end of Wabush Lake, is the only exposed
ipart of that beit of iron formation which runs under Wabush Lake frcm Wabush

Mountain to Julian and continues on into Shabogamo Lake. The characteristic

association in the Wabush Lake area of quartzite and iron formation, contain-

:Eing predominately iron oxide minerais, is found in the deposit.
[ The primary synclinal fold controls the shape and depth of the deposit

and is related to the regional overturned isoclinal folding characteristic of

the Wapussakatoo Mountains to the west.

DETAILED GEOLOGY

Julian Lake Ore Body
(Geologic Plan and Cross-Sections, Exhibit B, Attached)

A. INTRODUCTION

Over 270 outcrops have been opened and rmapped on the deposit. Each
of these has been carefully studied for mineralogical, structurzl and strati~
|

graphic information. In addition, the core from 3,477 of diamond drilling in

mnine drill holes has been similarly studied.

-4 .
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This work has resulted in recognition of certain mineralogicai features
which have been correlated within the ore body, and in the recognition of the
seven stratigraphic sub-members within the ore body, as shown on the at-
tached geclogic map and cross-sectiocs. This, and other data, led to the

identification of the cross-folded synclinal form of the deposit.

5. MINERALOGY

The mineralogy of the deposit is essentially simple, the ore being a
iriable, coarsely-crystalline mixture of quartz and iron oxide ore minerals.
The iror. oxide minerals occur in the five recognizable forms below:

Coarsely-crystalline platey, specular hematite,shiney

Mecium-grained granular (non-specular) hematite

granular martite (oxidized magnetite)

Fine-grainsd granular magnetite
Fine-grained goetnite
Earthy limonite

Although the iron oxide mineral content of the ore body is relatively
uniform throughout, the combination of crystalline quartz, with variations in
cne or more of these types of iron oxide minerzls, plus other observable
physical and mineralcgical variations, has led to the recognition of seven
varieties of iron formatior, as listed below:

i} Coarse-graired, generally friable, quartz-specular hematite, well

foliated, massive to banded.

i~
—?

Coarse to medium-grained, quartz-granular hematite, massive o

banded, often hard, probably contains martite.
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3) Coarse to mecium-grained, quartz-specular hematite with cream-

colored leached, bladed o. lath-like vugs which have the appearance of
{ a lcached amphibole mineral, often strongly foliated. This distinctive

material is calied ""leached silicate" in this report as a manner of

identification oaly, because the actual presence of any silicate minerals

has yet tc be determined.

4) ¥ine grained, hard, chert-blue colored hematite.

5) Brown sponge-like material, a mixture of quartz and granular hematite

with additional gcethite and limonite, porous.

o) Yellow-brown, ccmpletely altered, chert and mixed goethite-limonite.

7) Mettled quartzite containing variable amounts of granular hematite and

liimonitic stain.

Geuzrelly, only one of the above varieties of the iron formation will be

found at an outcrop area cr drill hole interval. The distribution of these

varieties within the deposit led to the reccgnition of seven stratigraphic sub-

members within the deposit, each sub-member characterized by a particular
appearance as determined by the various proportions of the mineralogic varie-
ties within the stratigraphic sub-member.

Details regarding the occurrence of the varieties of iron formation in

various parts of the deposit are given in the discussion of stratigraphy and

the logs of the diamond drill holes, which follow.

|
! C. DIAMOND DRILLING AND SURFACE SAMPLING

Diamond drilling has been laid cut on a grid system and has been de-

driliing pattern.

-b -

‘ signed to give a cross-section of the deposit, as well as to {it into a planned
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Hole

No. J-1

F ootage
i Interval

J-3

!3-60
!

60-93

 93-132

132-166

166 -298

298-596

“ Fe

34.41

et i syl

37,87

35.58

27.82

Rl

3819

34.01

CANADIAN JAVELIN LIMITED
Summary of Diamond Drill Hole Log

JULIAN DEPOSIT

Depth 596 ft. rLucation
Inclination vZitical |N 10500
Direction L E 10000 L _
Sub - I
Member Description
Overburden
E Wezakly-banded, fine-medium grained quartz-
granular hematite, fractured vertically, goethite
cement, some specular hematite after 28, some
! blue variety at 20-%42, manganese oxides at 15-21.
F Quartz martite variety (60-65) followed by quartz-
l specular with leached silicates.
:
E Quartz-specular (93-100) fallowed by fine-grained
quart. ~granular hematite, manganese oxides pre-
sent 104-111, blue variety 114.
F ‘ Cuartz-specular hematite, friable, some leached
' si1licates.
E * Cuartz-specular sections mixed with quartz-
granular hematite sections, considerable goethite,
| fine to medium-grained, locally manganiferous,
{ blue variety at 1%5.
F Quartz-specular and quartz-granular hematite

intervals, leached silicates common, considerable
goethite -limonite in places, limouitic quartz and
sericite mud (410-423), fairly aniform quartz-
granular hematite with silicates below 423,

Remarks: No core 28Q0' - 290' - Average sludge analysis, 15-310, 34.82% Ie.

Average core analysis, 3-596, 35.33% Fe.

7

% i’n% / (ﬁ. o,




SCANNED IMAGE

CANADIAN JAVELIN LIMITED
Sammary of Diamond Drill Hole Log
JULIAN DEPOSIT

. Hole | Depth 705° Location
No. J<2 | Inclination vertical N 9500
‘ B | Direction E 1000 e
Footage Sub-

1

Interval % Fe Member

Description

Overburden

18-€1 43.28 B ] Disseminated, quartz-granular hematite {martite),
leached arnd limonitic, considerable goethite and

introduced specular hematite (sponge-like variety),
b brecciated.

|
1 61-118 21.28 A | Quartzite with little iron except 69-84, which is

goethitic gquartz-martite.

118-160)
)

B | Quartz-martite with introduced hematite, leached
and oxidized, considerabie goethite-limonite.

34.47

!
C | Medium-grained, quartz-specular hematite, some

seams of so:id specular hematite, occasional mar-
 tite.

i
)
160-177) |
177-245 39. 40 D Disseminated, fine-medium grained, quartz-
and recemented with specular hematite, specular

l

specular and quartz-graaular hematite, brecciated
hematite rich after 215.

245-277 32.45

E i Disseminated, quartz-gracular hematite, banded,
. leached and goethitic, specular hematite zone 258-
 2€3, lean zone 247-252, blue variety 260.

1'

| 277-327 42.67 E-F¥ | Disseminated and banded, fine to mediun:i-graired,

quartz~granular hematite, locally limonitic,
" locally specular hematite bearing.

327-705 34.81 1) \ I “ermixed sections of quartz-specular hematite

and quartz-granular hematite, occasional leached
' silicates toward top, more below 645, locally
limonitic ana leached.

l

!

Remarks: Average core analysis 20-705, 33.37% Fe.
| Average sludge analysis 20-360, 37.50% Fe.
-8 -
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CANADIAN JAVELIN LIMITED

Summary of Diamond Drill Hole Log
JULIAN DEPOSIT

e ——
. . Hole Depth 313° Loc‘_altsigg
‘\] . .]-"'"3 ' 1 B t - 1 N 1
INO I?.Clna'.ll_ vartica E 10000
. Footage T  Sub- |
Interval % Fe Member Description
| 0-42 Overburden
i
42-3C0 34.65% l 3 | Medium to coarse grained, quartz-specular hema-

| tite with ieached silicates, banded and foliated,
| quartz martite and granular homatite 113-129,

‘ mixed varieties 129~-169, occasional linionitic
bearing secticns.

300-305 4.71 G Cuartzite with red hematite mud.

305-318 Sericite mud, altered mica schist.

I | |
' }

I

|

| Remarks: Average core nnalysis 47-301, 34.65% Fe.

k Average siudge analysis 30-300, 4°.13% Fe.
-3 -
I
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CANADIAN JAVELIN LIMITED
Summary of Diamond Drill Hole Log

JULIAN DEPOSIT

Hole | Depth 328" Location
ia. Inclination vertical N 8500

| Direction E 1000
{. Footage i Sub - ﬁ
l Interval s Fe Member Description
: N
)
; 0-16 ' Overburden
|
; 16-125 33.52 F Medium grained, quartz-specular hematite with
f, some granular hematite intervals; locally leached
; and limonitic, also some sponge-like variety.
i 125-163 35.71 G Fine grained, learcuaed and limonitic, guartz mar-
% tite and goethite.
 via s
- 163-255 29.22 19 Intermixed quartz-specular and quartz-granular
| ’ hematite varieties, disseminated and banded,
: bedding vertical at 165 and 183, considerable
‘ i limonite in leached zones locally, lean zone 238-
255.
i
S |
- ¢55-302 27.92 G Goethitic quartzite, quartz martite 255-270, con-
i siderable limonite, some sericite.
|
‘ 302-328 White quartzite with some micaceous irtervals.
'i
|
| :’
|
| f
; ! ;
| ?
E 5
1 ;'
| Remarks: Average core analysis 16-302, 31.10% Fe.

Average 20-255, 37.49% Fe. (sludge analysis)

-10-
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| CANADIAN JAVELIN LIMITED

* Summary of Diamond Drill Hole Log

| JULIAN DEPOSIT

Hole Depth 203' Location

No. J-5 Inclination 50° N 10161

Direction N B 000

Footage Sub -~

Intexval | % Fe Member Description

10-12 Overburden

| |
112-50 54.29 | X - Quartz-specular hematite and granular hematite
I | ' intermixed, hard blue variety hematite (13-25;,
| mostly iriable, weakly banded, occasional sericite
| seams.

50-144 33. 35 13 Schistose quartz-specular hematite with leached
silicates, medium to coarse-grained, banded, only
siightly altered.

144-152 35.17 G Red mud and quartz seams.

1152-196 Muscovite and sericite mud, altered schist.

|
l

196-203 ' Quartzite, white, muscovite-bearing.

! I |

’ l

e T

IRema‘rks: Average core analysis 12-154, 39.34% Fe; 12-37, 63% Fe.
Below 37' normal range of assays.

-1]-
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CANADIAN JAVELIN LIMITED

Summary of Diamond Drill Hole Log

. JULIAN DEPOSIT

. . Hole Depth 330° | Location

No. J-6 Inclination vertical | N 9500

Diraecticn | E 8000
Sub- |

Member

= e e Mgl

Footage i
| Interval

% Fe

Descrigtion

.

299 -330

il i gy xSyl L E-—— e Sy A

aemarks.:

36.54

’

|
l
;
S R N S

Overburden

Iutermixed quartz-specular and quartz-granular
hematite varieties, limonitic down to 100, gen -

erally medium-grained, banded and disseminated.

Quartz-specular hematite, coarse-grained,
banded, friable, blue variety at 266.

Cuartz-specular hematite, leached silicates 316-
319 frlc..ble

No core: 295'~308'-Averapge core analysis 10-323!, 35.58% Fe.

12~
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CANADIAN JAVELIN LIMITED
| Summary of Diamond Drill Hole Log
JULIAN DEPOSIT

Coarse, medium-grained, quartz-specular hema-
tite with leached silicates, sericite mud at 308,
some limonite in leached intervals.

| e e e -
| Hole Depth 385! i l.ocation
| No. J-7 Inclination vertical N 11000
| Dizecction E 11500
I
Footage Sub- !
-nterval % Fe Member | Description
‘ 0-12 Overburden
l
12--35 38.8¢ C Coarse grained, quartz-specular hematite, bandea,
B few leached silicates.
| 35-175 | 30.79 D Mostly quartz-granular hematite, disseminated
l and banded, iine to medium-grained, both hard and
; | - friable sections, occasional seams of quartz-
| specular hematite, sericite mud (41-43), badly
i leached zcne 47-108 showing considerable red
| | hematite stain.
175-261 | 42.41 | E Quartz-granular hematite, fine to medium-grained,
| some quartz-specular sections, blue variety in thin
| ‘ ; i seams {193-199), generally banded, hard, fine-
| | | grained disserninated quartz hematite (247-261).
|
- 261-385 38.63 | E 1
;

A

__—-——,—.—h———-h-'w—-—_'il—-ww

i 4

i
i i
| - ! "

— — S — e a0 . S i L

LI B e N e S

— o __-__.__.-.—_-—-_—_._.—ﬂ__-_—_ el =

Remarks: No core:245'-257%, 278'-297, 321'-342'. i
| Average core analysis 12-379, 35.58% Fe. !
-13a
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CANADIAN JAVELIN LIMITED
Surmmmary of Diamond Drill Hole Log

JULIAN DEPOSIT

Hole
No. J-8

S

¥ootage |
Interval | % Fe

| 0-26

‘ 26-113 34.57

113-145 | 21,18

|
:
145273 30.96

T i — — s

27:-356 34,76

g
L

T

|2

1
!
|

i
l
5
!
|
|

| tional change.

e - —— Ny el —

Rernarks: No core: 26'-46', 66'-105*, 125'-165", 185'.2251, 245'.265', 285'-
| 322' - Average core analysis 26-356', 30.65% Fe.

~-14 .

I L.ocation

Depth 356
ncClination verticaj N 10000
Direction E 11500 -
Sub -
Member Description
Overburden
B (Quartz-granular hematite, very little specular,
medium to fine-grained, banded and disseminated,
l sericite seam (78-80} occasionally limenitic.
A ‘ Cuartzite, contains 2 little granular hematite,
' lamonitic.

B Quartz-granular hematite, occasional quartz-
specular hematite, disserminated and banded,
friable and semi~friable sections, some limoaite-
goethite below 164, sericite seam (150-151, 272-
273), breccia zone 205.218.

C Coarse to medium-grained quartz-specular,

t slightly limonitic, some
D Quartz-granular hematite after about 320, grada-

— s el S = v -
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Remarks: Average core analysis, 138-261, 36.67% Fe.

D

micrval

[
&%
(@
$-

i’

{a)
)
L
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CANADIAN JAVELIN LIMITED
Summary of Diamond Drill Hole Log

Depth 261!
Inclination

Direction

JULIS,N DEPOSIT

Location
vertical N 11000
B I E 13000
Description
Overburden

Quartz-granular hematite, banded and dissemi-
nated fine to medium-grained, quartz-specular

occurs (145-168), i1imonitic and hematitic stain
common.

Coarse grained, quartz-specular hematite, dis-

serninated and banded, some quartz-granular hema-
tite intervals.

——r e gl —
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A total of 3,477 feet of diamond drilling has been done on the deposit in

nine holes. Locations for these hoics were carefully chusen to obtain a maxi-

mum of information from limited drilling footage. {See map Exhibit B)
The first four holes were drilled on 2 cross-section of the ore body, to

confirm the internal structure. The remaining five holes were located to pro-

e sl e

vide information on the grade and structure on either side of this central cross-

I section.

Core samples were analyzed for iron, manganese, sulphur, phosphorus

and silica. Iron analysis only is shown on the summary drill logs, on the fol-

— il S S e Sy it By L 2 wmdems B SR . g i W BAR- — W= A

lowingz pages, as manganese, sulphur and phosphorus content of the ore were

below significant values.

In addition tc this chemical analysis, a Jetailed mineralogical examina-

tion and classification was made of the drill core samples, followed by bench

e e ey =

scale metallurgical tests to determine the concentrating characteristics of the

cre. These tests gave a recovery of 4% by weight, as a 63% iron concentrate.
Metallurgical studies on the ore are discussed in detail in 2 separate re-

port.

. Extensive surface ouicrOp sampling was undertaken in 1956 in connection

with detailed geological mapping, covering 28 areas of outcropping iron ore.

The average analysis of these samples was:

Iron 37. 15%

| Manganese 0. 18%
Phosphorus 0.012%
Sulphur 0.004%

Details of these samples are given ir 1957 geoclogical reports.

-16-
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A 40 ron bulk sample, believed to be representative of the ore bOle'

was taken from five test pits in 1960 for use in metallurgical tests. The

average analysis of this sample was:

e . o N i e—— p—, " -

1 Iron 36.75%
Manganese 0.09%

| Silica 46. 16%

{' Sulphur Trace

E Phosphorus 0.009%
‘ Titania 0.21%

Details of this sampling are given in the 1960 Bulk Sample Report.

D. STRATIGRAPHY

hegls

Three formations, associated with the Labrador Trough sequence,
have been identified on the Julian Peninsula. These are in sequence of age:

1} The Underlying Quartzite Formation

1 -t e e —— el by W Py S ey g ek w R =R

The underlying ""Wapussakatoo quartzite' is found in outcrop in sev-

er 2] places south of the deposit and as rubble north of hole 5 (see Geologic

R N e e, s e Ll

Plan, fig. 1). I*s micaceous phase (transitional into the overlying schist)

was cut in hole 4 (302-328), hcle 5 at 196 and possibly at the bottom of hole

. W P ——

3 (see Geologic Cross-Sections, fig. 2). The typical material is white
coarsely crystalline quartz with occasional muscovite {lakes.

2) The Mica Schist Formation

[ TR E——— R eep———— - Sgres—— S R W ey T

The mica schist lies immediately above the quartzite, but cdoes not out-

T ima

crop. Material from this formation is found in hole 3 below 305, hole 5

e — g oS -

- (152-196) and hole 4 around 300 feet. The recovered material is micaceous,
l sericitic and talcose clay and quartzose schist.

o 3} The Iron ¥ormation

I This formation forms the ore body and consists of the seven recogniz-
|

17
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able sub-members, described below:

Sub-Member G

Unit G is the lowest unit of the iron formation and has been found in
six outcrops,in hole 3 (around 300), hole 4 (125-163, 255-302), hole 5 (144-
152); it appears to have a thickness of around 50 feet.

The most descriptive term for this unit is siliceous goethite. It con-
sists of remnants of quartz-martite in a2 matrix of brown, cherty goethite
with many vuss and other alteration features. This unit is commonly found
as the basal unit of the iron formation in the Wabush Lake area and repre-
sents the leached and altered silicate-carbonate iron formation member.

Sub-Member F

Unit F is the most readily recognizable unit in the deposit because of
the presence o1 altered silicate-like vugs in the quartz-specular hematite
rock. Only a few silicate casts are found in the south limb iu a seam about
a ioot thick, but on the north limb the zone or zones are much thicker (tens
of feet) and contain enough leached silicate casts such that the rock is quite
schistose and distinctively cream-colored. No identification of the leached
mineral 15 possible on the altered remains, but it was not grunerite. It
probably was an aluminous amphibole, either edenite or anthophyllite, both
ot which have been petrographically identified in the specular hematite mem-
bers of the iron formation at other places.

Below the silicate zone, which is near the top of Unit £, the material
is predominately quartz-specular hematite. The unit is found in numerous

outcrops on both the north and south limbs, and in holes 7 (261-EQOH), 3 (42-

~18«
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300), 1(60-93, 132-166, 298-EOH), 2 (277-EOH), 5 (50-144), hole 6 (299-
ECH), and 4 (16-125, 163-255). It is in the order of 100 feet thick.
Sub-Member E

This unit is characterized by quartz-granular hematite, probably in
part martite derived from oxidized magnetite. There is very little specular
hematite and the rock is generally massive. It grades upward into the mixed
martite -specular material of Unit D, such that its identification is sometimes
diffic.it.

There is one characteristic feature which marks a thin zone within the
unit's 50-100 foot thickness. This is a zone, or perhaps indivifdaal lenses,
a few feet thick consisting of a fine-grained blue hematite matrix which may

Or may not exhibit 1/4 - 1/2 inch plates of crystalline hematite. Quartz is

| rarely seen in these zones, but secondary manganese is observed.
The seam is found in outcrep in both limbs and in holes 7 (175-2561,

blue hematite at 200 and 235), 1 (3-60, 93-132, 166-298, blue at 20, 42, 114,

 198), 2 (245-277, blue 260), 5(12-50, blue 13-25), 6 (247-299, blue 266).
Sub-Member D

There are ao cistinctive features about this unit. It consists of both
quartz-specular hematite and quartz-granular hematite materials, but there
aprpears to be more specular hematite towards Unit E. The identification of
the unit in most instances is made by the recogrition of Units E and C on
either side. On the south limb, in the area of intense folding between holes
| 1 and 2, this unit exhibits 2 considerable amount of the sponge -like texture

. variety, consisting of a mixture of coarse-grained quart. and granular

~-19-
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hematite shot through with veinlets of quartz and hematite, all coasiderably

altered to goethite-limonite. The origin of this material is not understood,

but it appears to be related to the folding of the body.
The indicated thickness of Unit D is somewhere around 100-200 feet

and 1t 1s found in holes 7 {35-175), 2 {(177-245), 6 (10-247), and in outcrops

on beth limbs.
Sub-Member C
1h1s unit is quite distinctive because it consists almost wholly of bril-

liant, ccarse grained, quartz-specular hematite, usually schistose. I is,

unfortunately, aiso so friable that outcrops are net plentiful and it also has

sufiered the most deformation, such that its continuity through the deposit is

-

scmewheat in doubt.

Ihe uuit appears to be 30-50 feet thick. In addition to ocutcroos, it has

peen found in holes 7 (12-35), 8 (273 to about 320) and 2 (160-177).

Sub-Member B

| This unit is similar to Unit D, consisting of a mixture of quartz-

granular hematite and quartz-specular hematite. However, there is a dis-

e, kil

tinct gradaticn from essentially 2ll quartz-granular hematite near Unit A to

all quartz-specular hematite near Unit C. This unit locally contains thin

A

seams of the blue hematite variety and occasicnally leached silicate casts.
The unit 1s between 100 and 175 feet thick and in addition to outcrops
is found in holes 8 (26-113, 145-272) and 2 (18-61, 118-160).

Sub-Member A

This unit 15 easily recognrized because it is a very quartzose material,

20~
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consisting of white quartz with irregularly distributed patches of darker fer-
ruginous materials, granular hematite and goethite.

It forms the central unit in the deposit and marks the axial plane of the
syncline. Indicuted thickvesses are in the order of 50 feet and it has been
szeu in cutcrop and in holes 2 (61-118) and 8 (113-~145).

The indicated 'total stratigraph thickness' of the iron formation sub-
members is beiween 50C and 600 feet. This thickness of iron formation has
been iclded back against itself to form the Julian ore body. The surface ex-
pression, as mapped, is between 2, 000 ana 3, 400 feet in width.

The primary structure in the Wabush Lake area is large scale folding,
which is characteristically nearly iscclinal and is overturned towards the
northwest. ZIXoliation is essentially parallel with the beddiag on the limbs
wher. the limbs are nearly parallel to the axial plane, but in the nose of the
folds the fecliation is across the bedding and nearly parallel to the axial plane.

The nortn limb of the svucline dips on an average 20-30 degrees south.
The south limb, on the basis of magnetic and structural evidence, stands |
nearly vertical near the surface even though the foliation dips to the south-
east. The synclinal axial plane, as represented by Unit A, dips about 50 de-
grees Sk on the western end 2nd about 30 degrees SE or the eastern end of the

deposit., The axis of the syncline 1s nearly horizontal on both ends of the de-

- posit, but plunges towards the central area. In the ceutral part of the de-

pcsit, intense cross-folding has modified the synclinal form of the deposit,
Cther than the over-ali synclinal shape of the body, as shown by the

sub-members, on.y a few small-scale folds have been found which can be
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identiiiea with the syncline. One of these is {rom outcrop where the speci-
men 1llustrates the near horizontal axis, the overturned axial plane and the
low dipping norih limb and peas vertical dipping south limb ~haracteristic of
the major folding.

The relation between the attitudes within the ore body structure and
the regionai structure has been carefully studied and found to be essentially
similar. Tae reiationships between the two primary preferred attitudes of
fcliaticn, the limbs and axial plane of the syncline, and secondary folding,
have been identizied in areas of minor cross folding. These relationships
are still recrcgnizable in the area of iniense cross folding across the center
ci the deposit.

Cross-sections AA, £B, DD and EE illustrate the shape of the syn-
cline. 2s deterinined from <.ratigraphic and structural evidence which indi-
cates that the body on these sections has not been appreciably affected by
cross folding, other than to develep a lineation on the foliation surface.
These sections are essentially at right angles to the axis of the ore becdy
etructure.

~ross-section CL, and the area near hole 5 on Section BB, illustrates
the effect of cross-folding on the deposit where ine primary syncline has
been I_ighly modified by the secondary cross-folding. The sections are nearly
parallel to tre axis of cross-fclcding, such that Section CC cuts the deposit
nearly parzllel to the trend of the stratigraphic sub-members. As a result
cf this cross-folding, sub-members E and F stand nearly vertical north of

hole 2, and a more representative cross-section of the deposit, in this area,

2l -
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1s given «m Section FF.

The effects of the cross~folding are alsoc seen on the geologic plan,
where the sinuous pattern of the sub-members in the central part of the de-
- posit of iiron formation is the resuit cf t} - cross-folding.

The structural interpretation of the ore body in this center area of the
ore body is complicatad by the cress-folding, However, the cver-all shape
of the ore bedy has been projected to depth through 2 cerrelation of surface
| magnetic and geclogical infcrmation with a2 detailed study of the relation be-
. tween bedding, cross-folding and attitude of foliation.

Bernding and foliaticn are found to be essentially parallel con the north
limb, such that the north contact may be taken to depth at dips of about 30

degrees cn the west and prcbably 20 degrees on the east. The south limb 1s

near vertical to steeply north dipping, which when projected down, and al-
lowing for expected curvature, would intersect the synclinal axial plane and
the north limb at elevaticons ranging frcm 1,000 to 1, 200 feet. This results
in an indicated minimum depth to the bottom of around 700 feet. The area
under the cress fold zcne appears toc go even deeper. A projection of the

northern footwell frem around hole 3 tc the center of the body, using the in-

dicated 40 degree p'unge cf the crocss fold, suggests depths exceeding a

thousand feet. A case very similar tc this occurs at the Wabush Lake de-

e e ey "y Wi

nosit, wkere a drill stopped in the iron formation at z depth of over 900 feet.

| SUMMARY AND CONCLUSIONS

The ore body, as such, consists of seven identitiable sub-members, of

essentially similar mineralogical composition, which vary in thickness within
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the deposit. These sub-members have been folded together to form a mas-

. sive- body of ore; however, the cxtent and type of folding varies greatly with-

| in the deposit.

When considered in relation to commercial utilizaticn of the ore 1n a

recovery plant, the slight variaticns within these seven sub-members are of

- e e —— ey, W o e Sy S— S ——
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|
a minor nature, being mu.inly in physical appearance. Mineralogical studies
and concentration tests have indicated that sub-members B, C, D, E and t,

which make up over 30% of the bulk of the cre body, are essentially alike in-

| sofar as their iron ore miner:z'ogy and concentration characteristics are con-
cerned.

The average iron content of the whole ore body is somewhat over 34%,
of which 85% is in the form of coarse-grained crystalline specular hematite

which, in concentration tests, has been shown to be recoverable by simple

gravity concentration methcds. The remaining 15% of the iron is in the form

methods.

Using the infoermation summarized in this report, the reasonably in-
dicated tonnage and grade of the ore body has been estimated as 500, 000, 00C

F
i ot gocthite and linionite and fine iron ore minerals, not recoverable by these
! tons, having an average analysis of 34.2% iron. This calculation is shown

in a separate repert on ore reserve tonnage.
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JULIA™ IRON CORPORATION
Julian Lake Ore 3ody

Ore Resarve Tonnage

Working under the policy laid down by Management, ewxpioration of the
Julian ore body has been carried oaly to the point where the presence of a
major ore body has been cornfirmed.

It was decided that, insvfar as possible, detailed work was to be de-
ferred until after devzlupment and production plans were completed, at which
time it would be undertaken in cooperation with financial and consumer groups
interested in the ore body.

Geological and magnetometer surveys and mineralogical studies of sur-
face outcrop and diamond drill and core from Julian, combined with the ex-
perience and knowledge of the Canadian Javelin staff in the Wabush-Julian
area, have been used to arvive at the estimate of the ore tonnage in the Julian
deposit, summarized on the following page, Table 1 Summary of Potential
Ore Reserves, Julian Lake Ore Body.

The following gqualifications are prescated, covering preparation of this
estimate:

1} The surface outline of the ore body has been arrived at by interpre-
tation from magnetic and geological susveys of the deposit. This interpre-
tation has beer confirmed along the south contact by o Lrops and by Hole J5,
drilled to check the position of the north contact.

Experience, under almost identical cenditions, on the Wabush deposit

has shown that this method of locating the surface ore waste contact is accur-

~1-
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TABLE I

Summary of Potential Ore Reserves
Julian L.ake Ore Body

Indicated ore {a) 416, 663, 000 tons.
Potent:zal ore(b) 83, 371, 000 tons.
Total 500, 0C1, 000 tons.

s.werage grade indicated ore:

iron 34, 2%

Manganese 0.32%
Sulphur - less than 0.05%
Phosphorus "' ¥ 0.05%

Strippiug (waste rock and overburden) to be removed in recovery of
indicated ore by cpen pit mining (45 degree wall slopes).

Stripping -

Waste rock - 10, 170, 000 tons

Overburden - 12,935,000 tons (1 ton = 1 cu.yd.)
23, 105, 003 tons

Ore/waste ratio = 1.0:0, 05 that is mining of one ton of ore requires
removal of 1/20 tons of stripping and waste rock, using open pit
mining methods. The 90, 000, 000 tons of ore above elevation 1,775
can be recovered without appreciavble stripping, other than removal of

a few feet of overburden between outcrops.

{a) Indicated ore - ore recoverable by open pit mining with pit limits

witizin property boundary - bettom of pit at elevation 1, 200.
(b) Potential ore - ore recoverable by open pit min.ng - pit limits ex-

tended beyona property boundary and ore below elevation 1, 200.

-l -
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2) It was desirabile to obtain the most information from a strictly limit-
cd expenditure; therefore, drill holes were spaced to give the most necessary
information while still using lecations which fitted into the ove:r-all pattern of
drilling, laid out for the completed drilling program.

3) The sub-surface outline of the ore body, used in the ore reserve cai-
culaticon, was arrived at by interpretation of the internal stratigraphy of the
deposit. This interpretation has been checked in holes J-3 and J-4, which
penetrated through the ore body into the underlying quartzite.

4) Diamond drill core sample analysis, weighted on the basis of footage
length drilled and sampled, has been used to calculate the average grade of
the body for ore reserve purposes.

Calculations, reflecting a weighted average of samples on the basis of
sub-member distribution,have been made which indicate a grade about 2%
higher than the average grade based on diamond drill samples. This calcu-
latica, together with the average of surface sampling and analysis of the bulk
sample, indicates that the average analysis can bz e¢./pected to be somewhat
higher than the 34.2% iron, calculated froimm diamond drilling.

5} Metallurgical tests have established that the ore is readily amenable
to concentration. On the samples tested, better than 40% by weight was re-
covercd as a high-grade iron concentrate containing over 65% iron, using

simple gravity concentration methods now in commercial use.

Large scale metallurgical tests, on carefully chosen representative
bulk saraples, will be required for detailed plant design. These tests would

have the most value when done i cooperation with interested financial and

ik
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consumer groups and have been planned to coincide with the initial stages of
discussion with these groups.

6} The quantity of stripping aand waste rock, to be removed, has been
estimated on the basis of 45 degree pit wall slope and 8% road grades.

7) The classification of ore, as ''indicated ore' and '"probable ore', is
made on the following basis:

A. Indicated Ore - ore which may be recovered by open pit mining
methods with pit limits entirely within the property limits, which is the
shore line of the lake. Pit slopes were taken at 45 degrees in rock, 30
degrees in overburden material.

Conservative open pit outlines were used to demounstrate clearly
that the ore body, as presently outlined, can readily be mined, using
low cost open pit mining methods without moving excessive quantities of
waste.

B, Probable Ore -

1) Ore which lies betweenr the pit limit, as set for indicated ore,
and the property boundary. The extraction of this ore coi2ld be under-
taken by construction of shallow dame using stripping material and
extension of the pit limits into the sh-.iiow sections of the lake, when-
ever its recovery is desired.

2) Ail . re below elevaticn 1, 200.

8) The factor of 12 cubic fzet per ton used in thz conversion of volume
to long tons, is based on experience at the Wabuvsh v re hody where, in limited

mining for pilot plant tests, volumes and tonnage have been checked for an

4
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cssentially similar ore at an average of about 11.5 cubic feet per tcop of ore
in place.

Details of the ore and waste calculation are given in Tables 2 to 5 on
pages 6 to 9 cf this report.

The ore reserve plan and sections (reduced in scale to 400' to the inch)

used in calculatior of these quantities are attached as Exhibit A to this re-

port.
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Ore Tonnage x 1000 (2)

Indicated Potential
5,208 ‘
24, 332
2€, 166
23,516
40,415
75, 580 5,333
72,116 10,033
59, 533 2,999
44,033 10,833
25,999 21,899
10, 399 18, 799
6,333 6,475
416,630 83, 371

_ __I[____ . I —_ — —— .
JULIAN IRON CORPORATION
Julian L.ake Ore Body
Ore Reserve Tonnage
| Interve.l Section Area Sq.In. (1)
Section Feet Indicatec _Fotenrtial
‘ 7500 25 7 6.25
; 8000 500 14.60
850C 500 15.70
9000 500 14.11
{ 3500 500 24.25
‘ 10000 500 45.35 3.20
‘ 10500 500 45.07 b.02
@ 11000 500 35.72 6.00
11500 500 26.42 6.50
& 12000 500 15.60 13. 14
! 125C9O 500 6.24 11.28
| 13000 250 - 7.60 7.77
|
TOTAL - -
For details, see reduced plans and sections attached {(1''=400")
R (1) £Lrea on 200 scale plan.
3 {<) Indicated ore - within 45° slope from lake shore boundary.
Qf;\ Potential ore - between 45 slope and lake shore boundary.
§\: Factor ~ 12 cu.ft. = 1 long ton ore.
\

]
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TABLE 2

Total

5,208

24,332

26, 166
23,516
40,415
80,913
85, 149
69,532
54, 866
47,898
29, 198

12, 808

500, 001
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Section Area Sq. In. (1)
Overburden

Interval
Eﬂcctiﬂn Fect Rock
7500 250 0. 30
8000 500 0.80
8500 500 0.85
9000 500 0.50
9500 500 0,72
10000 500 0.60
10500 500 0.90
11G20 500 1.30
11500 500 1.30
12000 500
12500 50C
130C0 250
TCTAL
(1) Areas on 200 scale sections.

(2) Fcor recovery of 416, 000, 000 tons of indicated ore by open pit mining methods.
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JULIAN IRON CORPORATION

Julian Lake Ore Body
Summary Overburdern and Waste Remoaoval Calculation

»

w s RN OO0 OO OO0
WNOOO BN D
MO NN UNOO U O RN

Tons Rock {2)
Stripping

214, 600
1, 143, 000
1,214, 000

714, 000
1, 028, 0G0

857, 000
1, 286, 000
1,857,000
1,857,G00

10, 170, CCO

TABLE 3

Cu. Yds. (2)

Overburden

352,000
593, 000
482, 000
482, 000
667, 0090
667,000
333, 000
459, 000
1,482,000
3,013,000
3,164, 000

1,241,000

12,935,000

For details, see reduced ore reserve sections attached (400 scale)
Factor -~ Rock 14 cu.ft. = 1 ton.
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Drill
Hole No.

J1
J2
J3
J4
J5
J6
J7
"8
J9

TOTAL

{1)
(2)

3
20
47
16
12
1C
12
26

138

Fouotage
¥ rom

™ S ————

To

596
705
301
302
154
323
379
356
261

+ i aleeslepl——

JULIAN IRON CORPORATION

Julian Lake Ore Body

l‘-wm m—-

Average Grade Calculation (1)

Ore Length
I cet

593
685
254
286
142
3i3
367
330

123

3093

Analysis (2)

Iron

35. 33
33. 37
34. 65
31.10
39. 34
35.58
35.58
30.65

36.67

34.2

3ased on diamond drill core sample analysis.

Sample interval 10 feet arithmetic average.

TABLE 4
Feet x %
Manganese Iron Manganese
1_. 03 {t' 20- 950169 64‘0-44
0. 14 72, 858,45 $5.90
0.10 8,801.10 25.40
G.07 8, 894.6( 20.Ga
0. 37 5,586.28 52.54
0.16 11, 136.54 50.08
0.16 13, 057.86 58.72
0.12 10, 114.50 39,60
0. 10 4,510.41 12.30
0.32 105,910.43 935.00
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Elevation

11900
1800

1700 -
1600 -
150C -

14GO
1300

120C -

1900
1800
1700
1600
1554
123U
1300

100! Interval

Tl e e e e e wilianile-

—

JULIAN IRON CORPORATION

Julian Lake Ore Body

Distributicn of Indicated Reserves by Elevation

Tonnage in

13, 13C, 000
39, 904, 000
70,482, 000
83,638, 000
72,961, 000
58,541, 00C
43,032, 000
29, 153, 000

Indicated ore recoverable by open pit mining to elevations shown.

NOTE

Cumulative

Tonnage

13,130,000

53, 034, 000
123,516, 000
207, 154, 000
280, 115, GOO
338, 656, 000
381, 688, 000
410, 481, 800

TABLE 5

Remarks

{ Abcve
{ lake
( level

- o e 4B @ ww E G EP g i o =

(
( Below

: lake

{ level

90, 00Q, 000 tons of ore above elevation 1775 can be recovered by open pit mining without
removal cf appreciable overburden, other than vegetation and a few feet of soil between
and on slopes of outcrops.
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JULIAN IRON CORPORATION

EXHIBIT A
To
Julian l.ace Ore Body

Ore Reserve Tonnage

ORE RESERVE PLAN

ORE RESERVE SECTIONS

May, 1962
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JULIAN IRON COCXPORATION
Julian LLake Ore Body
Pilot Plant Grinding and Concentration Tests

Approximately 38 tons of Julian ore were sent to Lakefield Labora-
tories in December, 1960, to be used in a pilot plaat test involving grinding
in a Hardinge ""Cascade'’ mill and concentration by means of Humphreys
spirals.

This ore sample was obtained from 5 test pits located to give a repre-
sentalive sample of the ore body. Details of test pit location, sampling pro-
cedure and analyses are given in Exhibit A to this report, "Julian Test Pit
Sample''.

1The purposes of the investigation were:

1) To demonstrate the suitability of Julian ore for treatment in a com-
mercial plant, using autogenous wet grinding, followed by gravity concentra-
tion using two stages of Humphreys spirals.

2) To obtain data for preliminary concentrating plant lavout ard cost
estimates.

3) To produce about 10 long tons of high-grade iron concentrate.

4) To produce about 4 tons of ground ore 25 a reserve for further con-
centration tests by Humpkreys Engineering.

5) To produce ore or two tons of spiral tailings for possible testing for

recovery of iron.

The grinding and concentration tests were commenced on January bth

and completed on January 11th, 1961. Those present during part or all of this

pc riod included: ,

o ___-MWM%M
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Mr. W. H. Roxburgh, Vice President Engineering, Canadian Javelin
Limited;

Mr. B. 5. Crocker, Vice Yresident, Kilboru Engineering Limited;

Messrs. H. Snedden and D. Eunnis, of Humphreys Engineering Com-
pany,

Mr. W, J. Mix, of the Hardinge Company, Incorporated.

The helpful advice and assistance given by Messrs. Mix, Snedden and
IE'nnis is grateiully ackrowledged in setting up and cperating the Hardinge m:!ll
ana the spiral concentrators,

Five pilot plant runs were made. The final (no. 6) run with the ""Cas-
cade' mill was made to preduce ground ore only. This ore was sent to
Humphrevs Engineering, Denver, Colorado, for testing in their spiral pilot
plant.

The Hdumphreys Engineering test results, on their pilot plant testing
of this ore, is attached as Exhibit B to this report.

PILOT PLANT FLOW SHEET AND EQUIPMENT

A simplified flow sheet of the pilot plant is shown on the following page.
The same circuit was usead i1n all test runs, with some variations in feed rate
and pulp densities.

~n2 choice of equipment for the pilot plant test was based or {1} the f2-
vorable resulis of bench scale gravity concentration tests on diamond drill
core samples, made in the Pickands Mather Research Laboratory, and sum-
marized in Exhibit C to this report; and (2} the results of concentration tests
on Wabush ore, using similar equipment in large-scale pilot plant operations,

summarized in Exhibit D to this report.

-l -

e
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TEST PIT NO.

AN L A A A - | BAGGED ORE
(5 LOTS)
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g 5
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<. <. | (5 TURN)
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CLEANER
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| <
A R s
NG, . —|DEWATERING FILTER
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CLEANER
CONCENTRATE

LAKEFIELD RESEARCH
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FLOW SHEET

i
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The physical characteristics of the ore clearly wnake autogenous grind-

ing the logical choice for preparation of the ore before gravity concentration.
The ore i1s a friavie. Coarsely-crystalline mixture of quartz and specular
hematite, in which the bond between the quartz and specular hematite coystals
is relatively weak. The desired product is a ''‘grain size'" separation of quartz
from specular hematite along the grain boundaries. The typical grinding ac-

tion of the autcgenous grinding mills in which rock grinds rock without addi-

tion of metallic grinding elements tends to produce such a product. .

D_SCRIPTION OF GRINDING CIRCUIT

Ore, as received, was sorted into test pit batches and fed without fur-
ther crushing to the grinding circuit, by means of a belt conveyor, at a pre-

determined feed rate.

The mill used in the test was a 6' x 2' Hardinge ""Cascade' mill ar-
ranged for wet grinding and operated in closed circuit with a double deck
' screen. Raw ore was fed to the inill by belt conveyor and screen oversize
was returned to the mill by a2 second conveyor.

The mill was equipped with grates mounted on top of filler plate cast-
| ings on the discharge head of the mill in such a way that the product passing
through the grates was scocoped upwards and then discharged by gravity
through the trunnion. There were two rows of grate liners, and each row has
five 3/4" slots arranged circumferentially.

The mill drive consisted of a 25 h.p. electric motor, three C-section

V -belts and two vari-pitch sheaves, a speed reducer and a single chain drive

‘ lReference-Rock on Rock Grinding, Engineering and Mining Journal, April, 1962.

_4 -
 Yonodian favaln Loonitar
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to the mill. Power consumci by the mill drive motor was measured with a
power-demand kilowatt-hour meter which included a ratemeter as well as a
cumulative meter. The ratemeter is useful in regulating the feed to the il
while the cumulative meter recadings are taken to determine the total power
consumption for each test.

Product discharges from the mill by gravity to a 30" diameter double
deck Sweco screen. For these tests a 1/4" scalping screen was used on the
top deck, and a screen with 2 square opening of 0.0445" (Tyler standard 14
mesn opening is 0..46"%) ou the lower deck. Oversize from both screens was
combined and returned by conveyor to the feed belt. Undersize from the fin-
1shing screen was discharged to the rougher spirals feed pump.

Water was added to the mill circuit at 2 constant rate adjusted to main-
tain the required pulp density in the mill, which ope=ated at about 70% soclids.

The undersize irom the screen was discharged to the rougher spirzl
feed pump. Wash water on the screen lowered the pulp density of the screen
unde rsize *o about 50% solids, which is further diluted by recirculating load
and additional water a2t the pump to give a2 vougher spiral feced containing about
25% =olids.

Tne two-stage Humpnreys concentrating spiral circuit consisted of two
5-turn rougher spirals in parallel, feeding a '"'rougher concentrate' to 2 single
5-turn clecgner spiral.

Rougher middlings and cleaner tailings were recirculated through the
rougher spiral feed pump and cleoner middling was recirculated to the cleaner

spiral.




SCANNED IMAGE

—

The fced to the rougher spiral was equally split in a dividing head and
a constant head device madc from a 4’ pipe ''"Cross' and standard pipe fittings,
designed by Humphreys Engincering for use in spiral circuits.

The rougher feed pump was a 2'x 2" S. R. L. pump; recirculating pumps
were Denver Horizontal Sand Pamps. These pumps were all driven by con-
stant speed motors and it was necessary to regulate flow rates by using re-
strictions in the discharge lines. This caused a surging in the spiral circuit
which was never completely eliminated.

Rougher spiral tailings were discharged to waste.

Cleaner concentrates were dewatered in a pan filter and barreled for

shipment and storage.

TEST PROCEDURE

The test procedures used, following the flow sheet on page 3, are out-
lined belew. There was some variation in feed rates and auxiliary equipment
between runs in an attempt to improve recovery, as noted in the discussion of
individual runs.

The bagged ore wa: weighed 1n batches and fed to the mill continuously
over predetermined intervals. 710 ensure mixing of the ore and also to main-
tain the correct proportion of ore from the various pits, the batchees were fed
a5 tollows:

1) Ten batches of 5 bags, each batch including 1 bag from each of the

5 pits.

2) Cne batch of 3 bags, including one bag frcm each of pits 2, 3 and 4.

This sequence was maintained throughout the tests, except for the

-6 -
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gixth run, when ore from pits 1 and 5 were depleted about 1/2 hour before the

end of the run.

Water was added to the "Cascade' mill to give a mill pulp density of

about 70% solids.

5) The mill was filled with about 1, 200 lbs. of raw ore. over a short
period with limited water addition, and then at predetermined feed rates.
Auvcut one-azlf hour at the beginning of each run was allowed for the circuit to
come to equilibrium before sampling was started.

4) The cbjective was Lo attain six two-hour runs, which was substant -
12lly achievecd. However, mechanical difficulties in pump operation caused a
shut-down at the end of runs 3, 4 and 5, which accounts for the irregular ton-
nage and timing shown for the various runs,

5; Powes calculations were made according to methods used by the
Hardinge Company. Total cower consumption is that registered by the San-
gameu kilowatt-ncur meter. Gross mill input is the calculated power imparted
to the mill, which is equal to the total power multiplied by the efficiency of
tne motor -=d drive. {This includes the drive motor, sheaves, reducer and
chain drive. The chain drive efficiency is assumed to be 90%). Net no-load
power was determined by making a 3 hour rur with no load on November 16th,
1960.

0) The calculated weight of ore milled for each run was based on the
teed to the mill plus or minus the change in load in the mill during the run.
Volumes of the mili load at various levels were taken from a graph prepared

by Mr. V. 5. Mix and the bulk density of the load was taken as 156 1b. /cu. ft.

-7 -
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This figure was determined by weighing the load in the mill after the final run.
Excluding the first run, the mill load varied from 18" below centerline {8 cu.
ft. or 17% of the mill volume) to 14" below centerline (11 cu. ft. or 24% of
mill volume). Total mill volume is 45 cu. ft.

SAMPLING

The fcllowing sampliang procedure was used. Regular sampling com-
menced with the second run. The following samples were taken from the
grinding circuit:

Mill discharge - exactly one litre taken at 1 hr. intervals for density
determination.

Screen oversize (recycle) - 30 seccnd cut taken at 3) minute intervals
fcr tonnage rate. Returned to circuit after weighing.

Screen oversize (reczcle) - 5 second cut taken at 30 minute intervals.
Composited for each run for screen analysis.

Screen undersize {see below]).

In the spiral circuit all samples were taken for 10 seconds from the
whole stream in each case. Samples from the two rougher spirals were com-
bined. The following were sampled at 20 minute intervals on each run:

Head sample (screen undersize)
Rougher coocentrate
Rougher tailing
Cleaner concentrate
Cleaner tailing
The following werc sampled at hourly irtervals:
Rougher feed
Rougher middling

Cleaner feed
Cleaner middling

e - r— e —
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Spiral samples were composited for each run and the volume of pulp,
weight of pulp and weight of dry solids were determined (see table 11).

Each dried sample was broken up, mixed and riffled to obtain one sam-
plc of approximately 500 grams and one sample of 400 grams. The remainder
of each was bagged and retained.

Fach 500 gram sample was riffled into two portions (A and B). Each
porticn was wet screaned on a 325 mesh screen and the oversize was screened
on ths Ioliovring sieves: 20, 35, 48, 55, 100, 150, 200, 270 and 325 mesh.
(The +15C was combined with the +200 and the +270 with the +325). All screen
fractions ware weighed and retained.

The 400 sram samrles were each split by riffling once. Tne-half was
retainza vwhile the cecond half was ground in a Braun pulverizer, mixed and

sambled for assay. OUne-half of the pulverized material was also retained.

DESCRIPTION GF TEST RUNS

General

Sorne surging occurred in all runs in the spiral circuit. This was
czused by the fluctuation in flow rates produced by sampling. The tailings
sand pump a«iso caused sorne difficulties and was the cause cif premature stop-
pages (which shcw in the results as the irregular test periods).

=or the first runs the dividing head over the rougher spirals did not
sniiz thz feed evenly. This was improved considerably after the third run by
~eplaciag the original 4° length of vertical feed line with a 6' length and by

leveling th2e cross carefully. Some changes were made at the same time in

the water distribution lines to increase the amount ¢of water available at the

-9 .
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cleaner spiral.

During the first run an attempt was made to {filter the concentrate on
a Dorrco filter, but difficulty was encountered due to cx = failing to adhere
to the cloth. Whether this was due to the inherent nature of the material it-
self or to some fault in the filter was never established due to the limited
amount of ore available for initial experimentation. A pan filter was substi-

tuted although it did not have sufficient capacity to yield a dry cake.

Run No. 1

The first run was a 2 hour preliminary test. Ore was fed to the mill
at a rate of 3.6 long tons per hour for the first hour and 2.8 long tons per
hour for the sr:cond hour. During this run the load level in the mill built up
tc 17% of the mill volume (18" below center line) and it appeared that there
would be no difficulty in maintaining a grinding rate of at least 3 tons per
hour. Adjustments were made to the spirals during this run. The concentrate
from the first part of the run was pumped to tailings. The balance was re-
served and was run through the spirals a second tima. Several mecharnical .
improvements were made following this run, and the finishing screen was

changed from a 20 mesh to a 14 mesh screen.

Satisfactory operation was only attzined a2t the end of this run and all

concentrate obtained was recleaned after Run 6, before use in smelting tests.

_I_l_l_ms 2 and 3

Runs 2 and 3 were made tv cbtain concentrate and obtain operating in -

formatioa. The '"Cascade' mill was fed at the rate of 3.0 long tons per hour

for both runs and the coperation was continuous except for a brief shut-down

-10 -
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a few minutes after starting up. The total operating time of 3,95 hours was

split evenly into the two runs for sampling purposes only. Mechanical trouble

in the tailing pump terminated the third run.

Runs 4 and 5

The fourth and {fifth runs were made under similar conditions to the twc

previous runs except that the grinding rate was reduced tc 2.7 long tons per

hour and some minor changes were made in the spiral circuit. Beth runs were

terminated by mechanical trouble with the tailing pump after 1.77 hours and

¢.25 hours for ruuns 4 and 5 respectively.

Run 6

The sixth run was made to produce ground ore only. No change was
made in the feed rate. The production rate was tco high to handle the product
with the pan iilter sc the pulp was run into drums and allowed to settle for
about 1/2 hour. The water which was relatively clear was decanted frora each
drum and the solids were transferred intc fewer Jdrums. Additional water was
drained oii by placing the clcsed drums on their sides. Rougher tailings were
collected during Runs 2 to 5 inclusive in the same manner. In each case, a
small lcss of slime occurred.

Several interruptions resulted from air locking of the SRL pump during
the sixth run. For this reason, and since the run was very short, the power
consumption was not recorded.

Two tons of ground cre from Run No. 6 was sent to Humphreys Engi-

neering for concentration tests in their spiral test plant.

~11-
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LAKEFIELD GRINDING & CONCENTRATING TEST RESULTS

o

Results from Runs 2 to 5 are summarized in Tabls 1 to 5 on the fol-

lowing pages.

Table 1 Hardinge Mill Grinding Data

Table 2 Metallurgical Results

Table 3 }Feed and Product Analyses

Table & Screen Analysis - Spiral Feed, Concentrate and Tailing
Table 5 Spiral Circuit Tonnages, Flow Rates and Densities

Run 1 is not included as it was a ''start-up run'. Run 6 was a grind-
ing test only, to produce ore for concentration tests at the Humphreys Engi-

neering spiral test plant. The original test data is available from Javelin

files.
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JULIAN JIRON CORPORATION

Julian Lake Ore Bcedy
Lakefield Pilot Plant Test

i 2 + 3

i Product screen, mesh size 16 *
Duration of run, hr. 3.95
Feed tc mill, 1b. 26, 599

| Mill lcad level, 1an. below C. L., start 18

1 1! it t! i 11 finiSh 14

Change in mill lcad, 1b. +46 8

i Calc. weight of rnaterial ground, 1b. 26, 131

| Calc. milling rate, long tons/hr. 2.97

t Circulating load, long tons/hr. 1. 86

1 " 4 %, 63
Calc. pulp density, % sclids *¥ 71
Total power ccnsumed, k.w.hr. 54.0

| : ! " H.P. 18.3

{ Mctor and drive efficiency, % 72.5
Grcess mill power input, H. P. 13.3
Net no lcad power, H.P. 4.6

J Net power input, H.P. 8.7

" ' a H.P. -hr. /long ton 2.93
| & ' ' kw, hr./long ton 2.19

critical speed.

Jaouary, 1961

Necte: Run No. 1 - Start-up conditions unstable.

Run No. & - Data incomplete.

Hardinge Mill Grinding Data
Table 1

Run No.

42 + 5

16 *
4.02
24, 444
14
16
-234
24,678
2.74
1.78
65
71
53.0
17.7
72.5
12.8
4.6
8.2
2.99
.23

* Equivalent tc Tyler standard 14 mesh opening.

&

For all runs Full grate discharge used. Mill speed 23.0 r.p.m. = 71.5% of

e Calculated density of mill discharge, excluding recycle portion.

77 - s N
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Run

INO.

JULIAN IRON CORPORATION

Julian L.ake Ore Body
Lakefield Pilot Plant Test

Tounage Long Weight

Product tons/hr. %o
Cleaner concentrate 1.30 47.8
Rougher tailing 1.42 52.2
Head (calc.) .72 100.0

Head (screen undersize) 2.54

Calc. milling rate * 2.97

Cieaner concentrate 1.49 51. %
Rougher tailing 1.39 48. 3
Head (calc.) 2.88 100. 0

Head (screen undersize} <2.70

Calc. milling rate * 2.97
Cleaner concentrate 1.42 48.5
Rougher tailing 1.51 51.5
Head (calc.]} 2.93 160.0
Head (screen undersize) 2.68
Calc. milling rate * 2.74
(leaner concentrate 1. 16 44.4
Rougher tailing 1.45 55.6
Head (calc.) 2.61 100.0

Head {(screen undersize}) 2.71
Calc. milling rate * 2.74

Asgay
% Sol. Fe.

63.55
15. 82
36.68
39. 64
63. 46
16. 36
40.73
39.10
64.55
17.64
40. 37
39,28
64.55
16.55

37.88

39.20

Recovery

% Iron
78.5
21.5

100.0

100, 0

“rom corrected feed rate to Hardinge mill; runs 2 to 3 combined and

r'ns 4 and 5 combined.

Metallurgical Results
Table 2

_14.
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Miil dischavgpe
Cleaner conc.
Rougher tailing
Rougher feed
Rougher middling
Rougher conc.
Cleanzr feed
Cleaner middling

Cleancr tailing

Note :

A i ——

Kun Nco.
Sol.Fe.

:
39.64
63.55
15,82
36,00
23,37
56, 10
59, 10
50,82

24,18

2

Insol.

Yo
44.04

9.22
7.88
17.02
66. 84
19. 16
21.38
28.4.7

64.74

Julian Lake Ore Body
Lakefield Pilot Plant Test

Run I ..
Sol. Fe.

%o
39.10

63.46
16. 36
37.32
25.82
57.55
55.90
45,28

25.99

Two stage spiral ccaceatration circuit.

3

-

Insol.

%o
43.

42

.04

75.

48.

62.

17.

20,

33.

61.

Final products - cleaner concentrate - rougher
tailings to waste.
Run No. & ~ mill discharge 38.86% F-.

38

82

68

52

00

84

54

JULIAN IRON CORPORATION

Run No.
Sol. Fe.

Yo

39.28

1,7._64
38.00
35._3?
58. 19
58. 45
61. 35

30. 16

Fead and Product Analyses
Table 5

4
Insol.

%o
42.48
6.94
74.78
44.92
48.88
16. 86
16. 10

11.94

56.20

KRun No. 5
Sol. Fe., Insol.

% %
39.20 43,22
64.55 7. 36
16.55 74.90
40.13 42.08
36.91 46.68
57.94 17.38
58.79 15. 84
61.18 13. 88
29. 14 58. 44

— e E———_—— . — O EBE . A —y—= — = -
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JULIAN IRON CORPORATION
Julian Lake Ore Body
: Lakefield Pilot Plant Test
- ‘Weight % Retained -

| Tvler Feed Concentrate Tailing

Mesh Run 2 Run 3 Run 4 Run 5 Ryn 2 Run 3 Rumn4 Run b Rund Run3 Run4 Runs5
| (U/S)
; + 20 0.4 0.4 0.5 0.5 0.6 0.5 0.6 0.4 0.2 0.3 0.2 0.3
|
’ 35 10.9 10. 3 11.4 11.2 17.7 17.4 19.1 17.6 7.1 6.2 6,1 6.4
|
1
48 14.2 13.5 14, 7 14.2 17.0 17.2 18.7 17.8 12.7  11.3 11.5 11.3
- 55 18.7  18.2  18.7  18.3  18.6  19.0 19.7  19.3  18.6 17.6 18.2  17.9
- . _
) 109 18, 4 18.6 18.2 18. 3 21.6 21.9  20.8 21.4 15.4 15.1 16,1 16.0
|
i 200 16. 4 19.2 18.0 18. 4 1.5 19.1 17.3 19.1 16.6 17.3 17.3 17.8
| 325 8.6 8.9 8. 1 8.6 4.3 4.1 3.3 3.8 10.7 12.0 1l.4  11.6

325 10.4 10.° 10, 4 10.5 0.7 0.8 0.5 0.6 18.7 20.2 15.2 18.7

Feed = mill discharge (""Sweco' screen undersize)

Screen Analysis

Spiral Feed, Concentrate aad Tailing
Table %

e a3
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Froduct
New f22d {Screen U.S,) 1)
Cleancr concentrate {2)
Rougher tailing ¢ 3)
Rougher fced { %)
Rougher middling v 5)
Roughker conceztrate {6}
Cleaner teed 1)
Clearver middling [ 8)
Cleaner tails (9}

Calculated new feed (2+3)

Calculated rougher feed{1+5+9)

Calculated cleaner feed {648)

New feed {Screen U.S.} (1)
Cleaner concenirate (2}
Rougher tailing {3)
Rougher feed (4)
rRougher middling (5)
Rougher councentrate (0}
Cleaner feed (7)
Cleaner middling (3)
Cleaner tails (9)

Calculated new feed (2+3)

Calculated rougher feed(1+5+9)3.29

Calculated cleaner feed {618}

Spiral Circuit Tonnages, Flow Rates and Densities
Table 5

JULIAN IRON CORPORATION
Julian Lake Ore Body

Lakefield Pilot Plant Test

Dry Solids Pulp
Lorng Tons/hr. I.ong Tons/hr.
Run 2 Run 3 Run 2 Run 3
S 2.54 2.70  4.95 4,58

1. 30 1.49 Z2.04 2. 34

1,42 1.39 11,35 12.43

3.353 3.56 14. 34 13.26

0.17 0.25 0. 37 0. 49

2.065 1.47 3.92 2 .34

1.62 1.61 3. 74 3.74

0.08 0.12 0.11 0.19

0.28 0.33 .92 5.71

.72 2.88

2 .99 3.28 10.24 10.78

2.73 1.59 4,03 2.63
Run 4 Run 5 Run 4 Run 5

2,68 2.71 5. 33 4.60

1.42 1,16 2.13 1.98

.51 1.45 13.16 12.67

3.54 3. 36 14,26 1 4. 06

0.2 0.17 0.46 0. 30

i.59 1.56 2.59 2.52

1. 80 1.37 6.27 3.50

C.07 0,08 0.1C 0.13

0.35 0.32 6.87 6.59

2.93 2.0

3.20 12.66 11.49

1.60 1.04% 2.69 2.65

N e SN o -l e e S —

Run 2

11.33

3.86
44.00
43.50
0.93
7.19
.97

0.21
18.78

31.04
7.40

Run 4

11.50
4.14
46 . 44
43.41
1.02
5.87
19. 32
0.15
24.80

37.32
6.02

Pulp Flow Rate

Imv.Gals. [Min.

_Run 3
9.85

¢, 37
43.88
40.05

1.20

4,97

9.33

0.33
20.72

31.87
5.30

Run 5

9.64
3.67
&4 .27
44 .49
0.66
5.35
.78
0.24
23.44

33.74
5.59

Pulp Density

% Solids
Run 2 Rua 3
51.3 59.0
63.9 63.8
12.5 11.2
23.2 26.9
46. 0 49 .6
67.6 60.3
43,2 43.3
65.7 67.1

5.7 5.8
29.2 30.5
67.6 60.5
Run 4 Run 5
50. 3 5.0
66.6 58.5
11.5 11.4
24.8 23.9
56.4 58.1
61.2 61.8
28. 7 32.1
5.0 62.6

5.0 4.9
25,0 27.9
61.7 61.9
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DISCUSSION

An examination of the test results shows that recovery and grade of
cencentrate, comparable to that expected from a commercial plant, were
achieved. These results are remarkable when it is considered that this was
the first continuous pilot plant test on Julian ore.

l. Grinding

I'nc test showed that a2uteogencus grinding techniques are applicable to
the Julian ore for production of a ground product feed focr 2 spiral concen-
trating piant.

The mill used was a standard Hardinge test mill and the data obtained
was takern according to standard procedures used by Hardinge in test work.

This information can be used within reascnable limits in estimating
capaciiy and power requirements for grinding in plant design studies.

Power consumption, of :bout 2.2 k,w. per ton of cre ground, is com-
parable to results obtained on Wabush ore in their large pilot plant.

T'here appeared to be some overgrinding of cre minerals in the mill
reflected by the 20% of -200 material in the product. Heavy media separa-
tion, screen sizing, chemical analysis and microscopic examination of the
ground cre indicate some locked particles in the coarser screen sizes. These
locked particles explain the 64.5% iron grade in the concentrates, which was
somewnat lower than expected. A finer screen {-20 mesh) in the mill cir-

cuit and a higher circulating load have been suggested to improve grade and

recovery.

-18-
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2. Concentration

The spiral results at Lakefield were confirmed by the Humphreys

1 test results. as below:

| (2) Ia the Lakefield spiral circuit 48% by weight cf the ground

. ore was recovered as a 64.5% iron concentrate, representing 76.6%
of the ircn in the feed in runs number 4 and 5.

(b} in the Humphreys spiral test plant 48% by weight cf the
ground core (from run number 6-Lakefield) was recovered as a 63.95%
| iron concenirate representing 78.5% of the iron in the feed. (Exhibit 3)

Sink {lcat tests by Humphreys Engineering and microscopic examina-
tion of feed and products oi the spiral circuits by Javelin's staff indicate that

imprcvements in grinding will, if achieved, result in greater recovery of ircn

| and higher grade ccncentrate through better liheration and reduction of '"over -

grinding' of cre minerals.
The Wabush pilot plant has produced concentrates containing over 66%

| iron in a ccntinucas semi-commercial test and similar improvements in

| grade might be expected in respect tc Julian concentrate in a longer test prc-

gram.

3. Comparison - Julian and Wabush Pilot Plant Test Results

The essential similarity between Wabush and Julian ores is again de-
monstrated by the similarity between pilot plant test results on Wabush and

Julian cre, when using similar grinding and ccncentration equipment. A com-

’ parison of test results is given in the table below:

_ S — ________ﬁmmﬁ,&,&fmw__




SCANNED IMAGE

l

.-_-____-_-_'_—_—— e —__________—__ﬁmdﬂﬂﬁiﬂgw__

Mesh Size Julian Test Wazbush Test *
+20 0.5 T 0.1
+200 95. 4 92.6
-200 4. 1 1.3
Raw ore % iron 39.2 38.0
Ceoncentrate % iron 64.5 64.0

' % silica 7.15 5.5
Weight recovery % 46.4 44.0

This simzilarity in metallurgical results, from comparable tests,
ccmbined with the geological and mineralogical similarity between the ores,
justifies the general acceptance of Wabush pilot plant test data as applicable

to Julian ore.

CONCLUSIONS

1. Julian ore is readily amenable to treatment to produce high-grade

1ron ore concentrate.

2. Preparation of Julian vre for concentrating, using wet autogenous
grinding mills (Hardinge Cascade Mill), gives satisfactory liberation of the
iron ore minerals from the quartz gangue.

3. Twe stages cf gravity concentraticn, using Humphreys spiral con-
centrators; will produce a high-grade iron ore concentrate with good re-
covery from Julian core ground in an autogencus grinding mill.

4., There are nc apparent difficulties in making improvements in grade
and recovery, which will give a premium-grade ircn ore concentrate product
* Exhibit D

~20 -
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trom such a commercial installation, similar to the 65 to 66% iron product

from the Wabush pilot plant.
5. Continuation of the exploration development program, for the Jul-

1an Lake deposit with a view tu commercial production and marketing of ircn

Orc concentrates, 1¢ warranted by test results.

6. That data obtained frcm these tests, combined with rmanufacturers
recommendations, based on experience with similar ores, can be used to pre -
pare preliminary estimates focr a ccmmercial treatment plant to concentrate

the Julian ore by wet grinding in Hardinge Cascade Mills, followed by concen-

traticn in Humphreys spirals.

7. A series of pilot plant runs will be required for final plant design
and cost estimates. They would be designed to determine, in detail, the oper -

ating conditions tc be expected in 2 commercial plant for treatment of Julian

orae,

-21-
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EXHIBIT A
To

Julian Lake Ore Body
Pilot Plant Grinding and Concentration Tests

Julian Test Pit Sample
December, 1960
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JULIENNE LAKE

BULK SAMPLING PROJECT

_INTRODUCTION

In the period between November 17th and December 10, 1960, 38.5
tons of crude iron ore was shipped from the Julienne Lake Deposit.
This shipment of ore from the Julienne property was as nearly as

pcssible a representative sample to be used in concentrating tests at Lake-

field Research and to produce concentrates for metallurgical tests in a

small scale electric smelting dencnstration required for further study of

the suitability of this process for use in the production of metallic iron in

l.abrador.

A crew of six men was employed on the project. Living accommoda-
tions were provided at Wabush Lake -y the Wabush Iron Company. Trans-

port to and from the Julienne property was by helicopter.

LOCATION OF THE SAMPLE

Five areas designated as pits 1 to 5 were chosen from which to ob-
tain (as shown on the enclosed map)} the sample. Location, weight and
number of bags from each pit is shown in Table No. l. Results of analysis

of composite samples, from each pit, are shown in Table No. 2.
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Test Pit
No.

TOTAL

NOTE:

JULIAN IRON CCRPORATION

Julian LLake Ore Body

lLLocation

135125N
135900N
136375N
136615N

136660N

116700E

116400E

116175 E

116025E

115600E

Bulk Samgle Data

No. of
Bags

146
166
166
166

148

792

Estimated Weight

Pounds

15165

16040

17175

16655

12180

77215

Tons

7.50
8.02
8.50
8. 30

6.09

38.41

One bag of “'composite sample' was made up for each pit for analysis (see Table 2).

TABLE 1

Avg. Wt.
Per Bag

103

96
103
100

82
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Test Pit No,
Sample Wt. (1bs)

Lab Reference

Analysis %
Iron -- Fe
Silica -~ S5i05
M:angauese - Mn
Sulphur - S
Phosphorus - P

Titania - 'I‘iO2

15165

1076¢1

34,56

50.07

0.02

0.003

0. 30

JULIAN IRON CORPORATION

Julian Lake Ore Body
Bulk Sample - Composite Analysis

2 3 4 5
16040 17175 16655 12180
107622 107623 107624 107625
27.54 45.02 42 .86 31.r61
58.97 35.-09 36.47 53.33

0.08 0.16 0.14 0.02

Trace Only

0.008 0.016 0.012 0.005

0.15 G.15 0.30 0.15

TABLE 2

Weighted Average
77215

36.75

46. 16 |

0.09

0.009

0.21
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The pits were chosen so as to give a representative cross-section of
the orzc body. They are located in an almost continuous belit of outcrop
which crosses the strike of the ore body in a NW direction. This outcrop
belt not only provides an excellent location for a representative sample,
but is extremely helpful in geological correlations, as all sub-members of

the iron formation are exposed here.

METHOD OF OBTAINING THE SAMPLE

The pits were located from the baseline cut in 1959, which was used
for detailed geologic mapping.

A lightweight Copco Cobra drill was used for drilling blast holes, and
electric caps were used for setting off the charges.

Due to an almost continual fall of snow each day, the drilling, blasting
and bagging was carried out at the same time, that is, ore to fill 40 to 50
bags would be blasted then bagged; this kept the sample relatively free of
snow and dirt.

A representative portion of each section blasted was kept as the bagging
was done, as a sample of each pit. The number of bags taken from each pit
and their weight is shown in Table No. 1 "Composite Sample'.

Each bag was securely fastened with wire. A tag with the pit no. on it

was placed inside each bag and a duplicate tag was placed on the outside.

MAKEUP OF THE SAMPLE

The sample wae taken to give a weighted average from the geological

-5
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sub-menbers of the iron formation. However, it should be remembered
that these sub-members are classed into only two varieties of iron forma-
tion, which make up nearly all the denosit. These are quartz-specular
hematite and quartz-granular hematite. Sub-members within these varic-
ties represent recognizable variations in quantity and size of minerals.

Following is a description of the pits and the sub-member in which they

are located:

Pit No. !

Is 15' x 3' x 2' deep, the 15.0" length is across the strike of con-
tinuous outcrop.

This pit is located in sub-member "C" which is a friable, coarse
grained, strongly foliated quarts-specular hematite with a sparkly black
and rich appearance. The ore when blasted looked quite similar to the sili-
cate "F' member. Irregular milky white quartzose material is seen within
the foliation planes, as was considerable minute folding. .Almost all of the
bulk sample obtained here was in the form of fines.

Pit No. 2

23,0 x 4'.0" x 2'.0" deep across the strike of continuous out-
crnop ledges.

The pit is located in sub-member "3' which is predominately
quartz-granular hematite. Here, the material was quite fragmental and
haed. f

Pit No. 3

127.0" x 4'. 0" x 3°.0" deep. ' |

—— —.--—.L.—.
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Pit No. 3 is located in the central portion of sub-member "DV
which is a massive hard quartz-granular hematite rock. The material ob-
tained hiere was the same as Pit 2 in form.

Pit No. 4

23'.0" x 3' 0" x 3'.0" deep. This pit was blasted across a ledge
which rzn at right angles to the strike. Pit No. 4 was also located in the
"D" sub-member; however, in this particular portion of "D'" there is a
slight increase in specular bPematite content, where it nears the contact,
with the "E' sub-member.

It should be noted that both Pit 3 and 4 are from the same sub-
member; however, as a difference exists within the sub-member and also
due to ite wider occurrence in relation to the other sub-members, it was

telt that two pits in this sub-member was necessary.

Pit No. 5

10 to 12 feet across strike over an area of 80 square feet, depth
approximately 2-3 feet.

This pit was blasted across a ledge protruding from the side of
a hill.

The pit was located in the "F' member which is 2 cream colored

'"'silicate' variety of the quartz-specular hematite member. The material

here was in the form of slabby fragments due to breakage along shear planes.

TRANSPORTING THE SAMPLE

The sample was flown out from the Julienne property to the Wabush air-

iy g
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strip by a Sikorsky S-55 helicopter using = net; it was loaded aboard a box-
car at the Wabush siding for transport to Seven Islands. Transportation
from Seven Islands to Lakefield Ontario was by trailer truck.

It was necessary for the helicopter to hover about 2-3 feet from the
ground as the net was being hooked up and then take off on almost a flat
flight pattern. Large areas had to be cleared at each pit for this type of
takeoif.

It was at first planned to take 1500 lbs. {14 to 15 bags) straight from the
pit to the airstrip. However, the helicoptcr was only able to take 800 to 900
lbs. out of the pit areas. To save time and total flying hours, it was de-
cide4 to fly 800 1b. loads to a small island just north of the Julienne Camp,
and stockpile it there. These short trips between the islands and pits took
approximately two minutes each. The bags were then flown from the islands
where the helicopter could take a longer run with a 1500 1b. load. However,
conditions had to be near perfect as to wind and temperature before a full
1500 lbs. could be taken in one loza. Thus, 12-1300 1b. loads were often

flown to the airstrip.

Faotographs of the uperation are available in Javelin files.
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EXHIBIT B
To

Julian Lake Ore Body
Pilot Plant Grinding and Concentration Tests

Humphreys Engineering Test Data
Julian Lake Ore Sample
Run No. 6
Lakefield Pilot Plant Test
June, 1961
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CARLE ALDREAYL

HUsPHAREYS EnoiNEgRInNG COMPANY
o B0 AMERICAR MATIONAL BANK BUILDING

DENVER 2 COLORADO .
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Mr. W. H. Roxburgh i JUND 19
Canadian Javelin Ltd., \;\\ /~/
680 ~ 5th Avenue : N
Nevw York City, H. Y. %Kégr“”
Dear Bill: o

I enclose tables summarizing the results of apiral tests
made on the sample of Javelin ore ground at Lakefield when we
were there last January, Our tests consisted of a 2-sztage spiral
test nade on 2 emall gample without cleaner tailing recirculation;
a Z-gtage spiral-siger test also made on & small sample without
cleaner tailing recirculation, and, a 3-stage continuvous test in
which the bulk of the sample was trested and all giddling products
were recirculated, :

In the Z-stage spiral test we recovered 78.5% of the iron
in a concentrate asseying 63.95% Fe and .21% Mn. In the spirale
sizer test we recovered 79.5% of the iron in & concenirate assay-~
ing 62.87% ¥e and .29% ¥n. In the 3-stage spiral test we recovered
85.4% of the iron in & concentrate nesaying 62.76% iron and .30%

Mo.

We believe that the higher Fe recovery for the 3-stage test is
in part due to the fact that middlings could be recirculated during
the test run, and, in part due to the relatively low concentrate
grade. 'This test is gomewhat comparable to the tests made at Lake-
field in which Fe recovery was approximately 80% in a concentrate
asgeying between 63-64% Fe -~ the better recovery for our test being
largely attributable to use of three stages of concentration,

Use of the Humphreys counterflow sizer spparently offers
no advantage in the treataent of thie ore.




W, i,  Roxburgh - Page 2~ 6/2/61

The fact that +65% Fe concentrates were difficult to
obtain « both at Lakefield and in our Denver tests - is quite
largely explained if you examine our Table 4, which gives
serean and sink-float data on the head sample as received. These
data indicate that over 50% of the iron in the ore reports as
sink product which is lowser in grade than 64% Fe, and nearly 40%
lower in grade than 60% Fe. Failure to make a higher grade is
largely a matter of incomplete liberation at the grind which
was a8 shown by Table § - esgseatislly 100% through 20 mesh

(Tyler;.
' I am expecting to leave town next week but will arrange
Zor Tom to forward tables giving complete test data including feed
rateg and water flow rates.
Esul personzl regards.
Very truly yours,
HUMPHREYS ENGINEERING COMPANY

4 - el -
%»7 okt 4_44/-.‘- .

Hetallurgical Engineer
ha/g

encls - 8 tables
co-Lab

Bractir, frsalon Lonit
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Table Koo L.
:.:' HUMPHREYS LABORATORY TEST
Date:  o/LY/631 Lot Nou: 1508 _ TemNou H-J-X

Caunadian Javelin Limited

Julian iron ove wet ground to -20 mesh in a Hardinge Cascade ill at

LAXETIs I, TOHEaTiox T

Object of Test: A pilot plant run aade to detemiine nrobable iron recovery and
conceniraie groge for turee siages of concentration.

Customaer:

Te

PISTHIBOTION | ¥e 1]
% - s - ‘
= mOUREEELIeanGY spiral | : v i -
K-2 & conct. . 54.8 62.7¢ ©85.4 0,30 :
e TR O TR LTAT ; , -t - . , t
H-4 tail , ©45.% 13,02 14,6
Calaulated Head '100.0 40.28 100.0 ? " :
¥-1  Assay Head 41,50 : i ‘ f
#%x3-1 - Assay Head 41,25 :
- i .
; i
- - - e - - o 1
v A 1 . - :. {
. fme : e SRS Y PR—
. ! : 3
— . s f
: : i ; ; i i
H : . ‘ 5 H H {
i e ; [ S : !

Remarks: *Il-1.head was a sample taken off the foed belt at intervals during the

Test Tan, T
¥#A-1 head was split out of the sample when received. uring this test
A Touulier widdling, vand both cieaner and recleaner tailings were
recirceulated,
Tougher feed rateé - new ore - 3030 #/Hr.
Cleanerx o v . po.Conc.only ~ 2514 #/Hr,

Recleaner * K ci, ¢ " - 2256 #/Hr.

Test Engineent 7. Snedden
T. J. Ferree

¥ ‘fﬂ,/%‘..é, :




Labn §ogns Sl i4e-B PP O

Cuglomer: Canadian Javelin Limited

Orer Juliasn izon ore wet ground to -20 mesh in g ﬁaréingg Cascade Mill at

LaFeTiald, Gatario
Cibioct of Tec To dotermine if the Humphreys counterfiow sizer offers an advantaga

in conconirhtion of this oré av this grind,

f G WHGHT ‘ K
; i bmveeTen Yo . Composite : Mn
sAas PRODUCES k ! Aesay Biaiintos § Amry Siestbutlan Boaecy Brstsates
b : w0 ! i f
’ L% D% | Fe  wgt | ¥e | %
. { i |
F~2 fSizer U'flow | 22,00 64.6 | | 34.81) ' | .22
; ' ‘ : 6d. 87 Bl.B 79.3;
G-2 {CL.Sp.Conct. | 20.6 61.86 44,7 5
| i ! f
Gdd l“ WOl i 13,15 25,548 &.24 25,55 13,1 8.2
o Hp. ' i i
D-4.k Sand Tail 24,7 9,85 6.0} i
!}Ri)‘f;{}a :: H 3“ 14#1‘; 35i3 1.29
p-4.% Slime Tail 10.8 24,15 L 8.3
Caledlated liead, 100.¢ 40,78 100,07 40.73 100,80 100,
i l , ; | i !
A-1 ‘Agsay Head i 4l.28 1 41.26 X
; : ; ! ‘ )
i 5 : ; » i i
B | i 5 }
SR IS SO S N —
| . ; i
i ? ! - 4 : ] oo
" . ' : ; i o g ;
I } i 'f : f [
i E - - B S I i 3 !
* ‘ | : ; " r
i | | i | i N ; -

noughey fusd rate {nsw ore) 3508 9/ ¥x.

Homarha

CreanoreiTersgpiretend vt TSI e

1% -4, the cleaner spiral tailing, could have been racirculated the

VBT I T e ITE T ISR T TS O VETY WOU LY HAYE DESR TINSYEEBREY YO ADouT Bo%,

H. D. Zneddoen
Tout Englasog T. J. Ferres

Lo Bovelon Lo
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Table No..>...
— HUMPHREYS LEBORATORY TEST
Date: 4/18/61 LotNou 1508 ToatNo: hH.y

" Customer; Canadian JavelinALimited

COre: Julian iron ore wet ground to -20 mesh in a Haxdinge Cascada mill at.
Likelield, Onterio.

Object of Test  To permit estimation of iron recovery and canceniration grade

to be expected from two stages of spiral concentration.

ff L. Fe | Composites Mo
”ﬁg""‘ ii PRODUCTS ) Resay li Dietibuticn G T Sistribason Bsaay Disutbtion
i - “ ) . :
% | | Fe wgt | Fe %
] o ;
1~2 | Cl.Sp.Cpnet. | 48,9/ 63.95 78.5 | 63,95 48.9| 78,5 31
J i I
E-4 | c1.8p.Tail 15,8/ 22,70 | 9.0122.,7¢ 15,8, 9.0
T ROLSD.
Pp-t.1 4 Sand Tail 24.7) 9.85] 6.1
D-4.21 Slime Tail | 10.6124.15 6.4)
. ; g
Calculated Head ? 100,00 39,85 100.0 | 39,85100.0/100.,0
: : |
A~1 !l Assay Head 141,25 : 41,28
!
{
| i
: !
d ! 1
i ! j
: i i
i 4 ‘
| ! |
: e o e e i n U S '
‘ i b | ¢
‘ l NJ: % e - tea f M,M_.‘.....!_...........,...
R i i 1 | i
SESEEETIRTLL L LR T LTI U AR "::::‘.(i::;:'.:.:':ﬂ:rt..-:t:‘-::,.';-:r_:.x:'.:;u,:.:' mmaarhn ek ” j | st Remnameit
Remarks:  ougher faed rate (new ore) 3307 #/Hr,
Tlganer W W 1849 #7RF.

If £~4, the cleaner spiral tail, could have bsen recirculasted the overall
spiral iron recovery would have been increased to about 85%.

: H. 8nedden
Tost Enginaomt 7 1 parres

L. 42;”4;'%5 4 
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Lo, Form 4 18- 354 R FF 0.

Toble No. ...
HUMPHREYS LABORATOQRY TEST
103 : 3/3L/61 LotHo: 1508 Tost No: B
Customen | Canadian Javelin Limited
Gt Julian ore wet ground in a Hardinge Cuascade Mill at Lalcgfigr},g, ontario

Obiom of Toeb Heavy licuid separation with screen  analysis op fhe sinlk to perait

eptinntion of mineral liberation.

? 3&%;%;;:34 2 Couposite
BREZES PRGNTCTS ’ Renzy | - Disvlbsten | Reswy Platribution Rasay | Ditributies g
* <, | a, % Fe| Wgt ? Fe
P-2.3l-14450 pink 0.9 56.75 4 . | |
allezpeas v 2.7 58.75 4*‘2§ | f |
sl.sgass o 6.7) 62.00 10.4 ) o E
Gll-gtsas @ 10.4] 60,60 15.? ? ? ? E
g NPTV N 11.2) 53,25 z7,% > ; |
: &,al 54,85 14,0 ) Composite] sink 62,87 60.6 96.0
6.0 65,45 1.4 ) g | ;
5,20 66,18 awa,iﬂ | 1 ; ‘
3 — | |
4,2 €5.20 7.9 3 L
3,81 56,45 5.4 % - ; ‘
39,4 3,98 4.0 | Float | 3,98 39.4 4,0
il 1100, 39,67 100,46 % . i 39‘67'100.é 100,¢C
| | | 4125 i . | ;

s

Toed Poleram T, J, Ferres
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Table No.5 ..
HUMPHREYS LABORATORY TEST

Dot 3/31/61 Lot Hous 1508 Test Ho:

wey

Custemens  Canadian Javelin Limited

Lo Canadiar Javelin's Julian ore recei vepd from Lakefield Regearch

Object of Tes  S¢reen analysisz of a split of the head sanple, made by wet screcaing
en—-385-neshfoltowed by UTy SO FUn g LT TY IS ROTAS —

i J WEIORT =
' ’ 1 owremvTon | .
e ff] BRODUCTE i [ Aaoy |  Disvibeses | Assay ‘ Blewhation | Resoy ( Plaerbation
o | S ;
i p— ) N J,' i L { !
: d it 4 {
A—-l.i% +10 wmesh - ; ! | f
i : i e
A-1.2] ~10414 -k I ;
A-1.3] -14420 0.2 § | g
A-1.4] -20428 2.5 i g ‘
i - ; ! : :
A=~1,81 ~28435 8.4 , ;
: ! : : , : ,
A-1.81 -35+48 15,4; ‘ i ; t
A-1.7 | ~48+65 20,1 | | | :
/ i ; R T
A-1.87 -65+100 17.04 ; | i
' i ; i ; R
A-1.9 | ~100+150 12,3 g | 4
o A & : : - z
A-1,1¢ ~150+200 8.9l : : | ]
; i z
a-1.11 -2004325 7.3 @ !
A-1.14 -325 mesh 7.9 ; ’ |
i ! : i ; : , ; e e e
i ! i B : : i ( ; ;
o Hend 1100.0y N R R L
Remoarks: None of these screen prcduqtfs xfzeremgza‘;a‘ayed for iren.

Test Eungineen T. J. Ferrese

Coonactars Boveliow Loniet




HUMPHREYS ENGINEERING COMPANY
SUITE $10-818 SEVENTEENTH STREET
DENVER 2, COLORADO

CABLE ADDRERS June 27, 19465 : . _auebc-._(}*804l~HE(
UM P HRETYH™ . Toum agr 'Lot 1503
J“:j“'
. 4 -~
<
“ur
L3 4 S
Lo
ur. W. H., Roxburgh S i

Vice President, Zngineering
Canadian Javelin Limited
6&0 Fifth Avenue

New York 19, N. Y.

Dear Bill:

Please refer to our letter of June 2, 18061, which includes
a sunmary of a contiaucus three stoge soiral test made in our
iaboratory. Comnlete data from that test has been coupiled
and is listed in the encliosed tables, ‘

411 samples taken were tined veizht-voluue szmnles, and
flow rates were caxculated directly froa the indiviaual saanles,
Therefore, slight differcuces in accumulated figures exist,

&S you w111 note when checking the wanterizl balance sheets.
That is, the sum of the weignts of products goiag into a feed
sump does not necessarily checlt the Iced rate listed at the top
of the sniral where the feed rates were neasured.

we listed all rates as they vere caiculated. Due to th
small amount of material available for the test, the diifcre:
could either be from an error in tiaiag, or lack of sufficie
time for the circuit to get in balauce

e
aces

c
nt

Samples of all »nroductis were shinned to you via Railway
Express. The specific sanmpies nay be idexn 1tified by the saunie
numbers listed in the enclosed tables. If there is any question
concerning the identification of the samnles or procedure of
sampling, please let us know.

Very truly yours,

ﬁﬁf?H?"Y@ &\GIYEE&I 1G COLPANY

vetallurgical ZEngineer

tjif/g
encls -~ Tables
2 cys this ltr

Qf,/./f/_%./
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_HUMPHREYS SPIRAL CONCENTRATOR YEST

e N T S LA R AR L S L LI

e . ' 2 Terore i
Dotes  5/11/61 Lot Nou L1508  Test Ko, H Stage: Rougher  Modelr 24A5 MEL 124 ‘

) Canadian Javeiin Limited

Crind
COre:  Julian Ore : _Used: g5 rec'd. (-20) .

_wOHaﬁoiT«w __ Continuous test - rougher spiral adjusted to pull 85% gﬁwgngmwA__;

p reed welight To ¢ondentrate assaying about 50% Fe.

Cone. - o Midd. wWidd, | Ratle of W
Oudors: 2,3,4,5,6,8,11,12,14  Oulletss _ 15 Dey Pounda/hrs 221 Conoemttion: 1,61

Wosh Water Volume GPM: Foed Bulp  Feed Puip Feod Rate por Spiral
Total 5 Excoss: 0.5 Volume GFM: 21,0 % Sollde 29,5 Dry Pounds/hes 3330

WEIGEE I
DIBTHITTION Fe !
o oo e :
Dry % Agerey i mwmﬁw. Rusey Dlateibuaibo
Lbs/ ! A o

4
ssgr |
B0, }

% L %
H-2 {Concenirate 2510 63.4 1 46,57 86,1

H-3 . iMiddling 221 11,90

#-4 lTailing i»ié&is 36.6]13.02 ] 13,9 ¢

Calcdlated Feed ‘ L4179 00,0 | 34.20 1106.0 0 {

H-5 [Rougher Feed 3849 { 33.46 i

H~1 liNew Feed 3330 “41.51 :

JROVHBRUPRORRNS A J— R -

S jow— e : SO : -1

Hew Fead

e
!
i
i
i
I
»
i
1
;

)
; T
iCleaner Tall

B s e s - s i .E,.. .

| 34.59 ;Cazcu;%ted)

- ,‘.ﬂ,wi_...,k...w.,-m,..TW.,.,._._.. & e e
' § i
e | e

i

fougher Mids)

Sanchaskiad Jw SRR - ""““““"“".;;‘::rﬂ‘:- ST e o __,_._; |
B 4 Rougher Concentrate = 4.9 GPd @ 64,7% solid

¥ Tailing = 21,1 % v 12,49 "

" Middling - U8 v " 50,29 it

W

Raughef stage feed was composed of vew feed, plus cleaner tailing and
recirculated rougher middiing. Difference in weights is the result af
‘calgulaﬁians af time-weight samples of all products,

Ww?mfm : ; Yeost Enginson ; ?uidﬂen
. eryrae

% ; az;uz;:g;¢?¢.____;
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HUMPHEEYS SPUAL CONCENTIRTOR Tagt
Pats: 5/11/61 Lot Bea L508 Tost s, J  fage Cleaner ﬁ 24A5 MBI 124
Customuss Canadian Javelin Limited :
Claind
CQoas Rougher_ spiral_mc’:qncentrate H-2 Voads oo

Obbéld'!aet: Pump fed cleaner stage, to mgke a £57% Fe concentrate which
will be gravily 1ed {o 2 recleaner spiral stage.

mz 3,4,5,86, 8 14 l" m “Y‘mé % - Cano:j:w 1.4:1
Wb Waler Volume GFM:  Fesd Felp sed Pulp Food Uale par Spiral
Yot 4.5 — Becoss: 0.5 Vebuso 896 20,1 e Btk 25.3 Doy Pomsda/brs 3266
e o [~ S : =
susz i PRODACTS 'I | sy | Didbuden  Rasy | SusBums | eey | Datoke
pry LbsM T ! ; T
R N
Ery Conceutrate 2346 71 8 x 55.82 - 90,5, !
J 4 Talling 920 zs 2 14.98 9.5
Calcu;mted Feed 2266 |100.0 44,30 | 100.0

J-5 ,C.Leauer Feed 3074 45,63

L
o
th

H-2 Rougher Conc. t
§ 5488 —fmw ¥
K-4’ JRecleaner Tal | ; f

—— - i ;

e oo s e .. ; ‘

b i

= T Cleaner cancantrate = 3.9 GPM at 61,1% Solids
Besscaine " tailing = 2%.2 GPM &t 7.5%

Snghnosn B, 8nedden
Tost T. Ferree

Lrnctiors Bovadlon Loy '




b

 Dales  5/11/61

Lot Hos 1508 ‘l‘idib. E Shngue

. Custosnsnt Canndian Javelin Limited

Cuos geaner stage concentrate J-3

Oblect of Tesk Gravity fed re-ele

Coets . ca“%::ﬁ:::l Rade of Wt
Cutlotn 1,2,3,4,5,6,9 Culidts  None Dey Cencentonfoms L.88:1
WthdemsnGﬂﬁ: Feed Pulp Pood Pulp Feed Bate par Spbed
Totl: 8 Excosst 1,4 Vobome GFME: 11.8 % Solide: 29,7+ Doy Pounds, Bag 2201
i wnany LR
i WM* Fe
praix - i S Sosey I Diotatbetion Bsey | Cowete - i
a2 FRODUCTS ey % | ] | ‘ CAeey | Buerbueo
Lbs/ @ * | f ; ( | | ‘
Z__::Iil:_ s e, _',:}t _.;..ii:: : RN BT 4 R
E-2 | Concentrate | 1756 | 79,8/62.76 88.0 i ; §
K-4 | Tailding 445 | 20.233.66 12.0 i :
caleullited Feed 2201 100.0)56.88 100,0 ’
J-2 || Cleaner Conc.) 2346 55.82 1
‘Peed)
il |
‘ i :
. ., :
- 1
DU - J” t
‘ t
. | } i
= Recleaner concentrate e 2.7 GO @ 65,57 Solids
" tailing = 15.8 ¢ 5.3% "
Dilution water - 7.5 oo

% 9 solide of feed was calculated on basis of eieanér concentnie- plug

dilutiop water.

Test Tngineer

%

H. Snedden & 7. Ferree




SCANNED IMAGE

1 FEED - 2.0 GA~PM FEED-2/.7 GPAy
29.5 7 SOL/DS 25.3 S0L/DS
i WASH WASH
WATER L WATER |
] 5.0 GPM , 4.5 GPM_/
! 4‘ ROUGHER
. ! =
; ' < -
i l rc:gss }
| i;.'; 4 6 L =
| VA r£/e RO.CONCG. |- JEXCESS
{ O.5 GPAS 9 GPM | WASH WATER
| 64..7 7 SOLIDS 0.5 GPM
N
| ! l
ROUGHER] )
TAIL | '
[ RO. MID CL.TAlL CL. CONC.
0.6 GELI 22.2 GPM 3.9 GLPAM
5027 SOL/DS /’?.52 SOL/IDS (@11 ZX SOL/AS
y !
2/ ] CAA WASH L DELUTION
/2.7 |SCL/IDS WATER WATER
8.0 G~ ._ 2.5 GPrAY
l _ >
| RECLEANER
‘ _
‘ |
| : EXCESS =
: l WA‘SH -
\ DRY WATER
' . EE? 7 l [. 4 GPM
i oy |
| K RECL. TAIL FINISHED
g 15.8 GPAM CONC.
\,. 5.3% 80L/D0S 2.72GPM
[ G557, S0L/DS
L~ '
e e —;7 -a
ROUGHER FEED CLEANER FEED .
| SUMP SUMP
PULP BALANCE

HUMPHREYS ENGINEERINCG CO.
Pitot Test=Lol 15C3 Far Confavelin L.

A o e— —




SCANNED IMAGE

|

r——‘_-] DRY POUNDS FER HOUR I“‘“.

FEED 447/ FEED 3286
&- é“\h
r
| < <
\ >
' =< | ROUGHER <} CLEANER
‘ <_| ]
| = 1=
| <
‘ O.CONC
i RO.CONC.
f - 2510 _ ;
| ROUGHER 1 ?
[ MID. CL. TAIL ?
CL. CONC.
221 920 5346

P L e — .

RECLEAKRER
NEW / ~ 5
33[30 RECL. TAIL FINISHED
_ AR5 CONC. 1
‘ \ /725G
c N— ' .__.__...__..__.._.___.__.___._.____..___ Sy l
ROUGHER FLED CLEANER FEED
SUMP SUMP ;
MATERIAL BALANGE | %

HUMPHREYS ENGINEERING CO.
Pital Zsl- Lot /1508 For Car.favelin LK.

i
. : 28 |
— ‘_%?WMM_S{WM— —



SCANNED IMAGE

EXHIBIT C
To

Julian Lake Ore Body
Pilot Plant Griading and Concentration Tests

L.aboratory Concentration Tests
Diamond Drill Core Samples
Julian Lake Ore Body
January, 1958

O~

Lrntan fovaln Limitad




SCANNED IMAGE

JULIAN IRON CORPORATION

* Julian Lake Ore Body

Summary of
Metallurgical Tests
Diamond Drill Samples
Holes J-1, J-2, J-3, J-4
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CONTENTS

Page Number

] INTRODUCTION 1
: TESTING PROCEDURE 2
CONCLUSIONS 4
i L2ABORATORY RESULTS - D.D.H. J-1 5
% LLABORATORY RESULTS - D.D.H. J-2 6
j I.LABCRATORY RESULTS - D.D.H. J-3 and J-4 7
I DIAMOND DRILL CORE CONCENTRATION TEST HOLE J-1 8

DIAMOND DRILL CORE CONCENTRATION TEST HOLE J-2 9

MANGANESE - HOLE J-1

MANGANESE - HOLE J-2

MANGANESE - HOLES J-3 & 4

TESTS - HOLES J-1 - J-4

DIAMOND DRILL CORE CONCENTRATION TEST HOLE J-3 &4 10

TABLE CONCENTRATES OF SILICA, PHOSPHOROUS AND 11

TABLE CONCENTRATES OF SILICA, PHOSPHOROUS AND 12
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SUMMARY OF DIAMOND DRILL CORE CONCENTRATION 14
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JULIAN IRON CORPORATION

| Julian Lake Deposit

Summary of Laboratory Metallurgical Test,
Diamond Drill Core Sample

1957 Drilling Program

INTRODUCTION

The Julian ore has physical characteristics and mineralogical com-
| positior essentially similar to the Wabush ore. The bench scale tests,
described herein, were conducted on Julian diamond drill core to demon-

strate the feasibility of employing the same gravity type concentration

methods for treating the ore to produce a salable iron ore concenirate, as

had been developed for the treatment of the Wabush ore.
Under the terms of the Canadian Javelin-}ickands Mather explora-

|  tion agreement, bench scale concentratior tests were conducted on diamond

drill core samples irom drill holes J-1, J-2, J-3 and J--4, by Pickands
Mather in their Hibbing, Minnesota laboratories.
These tests had been developed and correlated with pilot plant opera-

tions in a long series of tests on Wabush ore.

As the core provides a representative sample ol the ore, in place, it

has been considered to be a reliable source of test material for evaluation of

| the ore body metallurgy.

Although tests were run on the sludge, for comparison, the results of

tests periormed on the sludge samples were not considered in this report

e e ————— _ . o Sé /- agut{w(in ot




SCANNED IMAGE

tor the following reasons:

1) Due to the iriability of the quartz specular hematite members of
the ore body, the specular grains terd to wasn down the drill hole at a
greater rate than the grains of the less friable members, thus introducing
the possibility of "salting' certain intervals of the sludge sample.

2) Due to inconsistency of water return, there is a strong possibility
of losing sludge and not recovering a representative sample of a given in-

terval of the hole.

3) There is a strong possibility of contaminating the siudge with

grease, and other extraneous material, during the cou'se of the drilling.
In the test procedure, a magnetic separation preceded the gravity
corcentration to determine whether or not a combination magnetic-gravity

method should be used.

The gravity type of concentrating process was found to be the most
efficient, as the weight recovery for this process averaged 42.2%, whereas

the weight recovery for the magnetic separation averaged less than 1%.

TESTING PROCEDURE

The core samples representing 20 feet of drilling were crushed to
1/4" and head samples were cut and assayed for iron, silica, manganese and

phosphorous by Lerch Brothers, a laboratory in Hibbing, specializing in

i iron ore analyses.
Upon receipt cf the assay results, the samples were examined uander

a microscope and cc:nposites, representing up to fifty feet of drill hole
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iength, were made up based on chemical analysis and mineralegical descrip-
tion.

A 1500 gram sample of the core composite was crushed to 35 mesh
and run over a two-stage, drum type wet magnetic separator. If recovery
was satisfactory, the magnetics were re-ground to 100 mesh ia a wet labora-
tory ball mill and recencentrated on the magnetic separator.

The tails from both stages of the magnetic separator were mixed and
run over a wet laboratory scale concentrating table, as a gravity concentrat-
ing test. The first stage concentrztes were cleaned by means of a second
pass over the tables. These two stages of table concentrating represent the
two stages of Humphreys spirals, which might be used for the treatment of
the ore in 2 commercial beneficiation plant.

As stated above, the average weight recovery obtained during the
laboratory tests on the concentrating tables was 42.2% for the core samples
from the four holes, J-1to J-4. The average analysis of the concentrates
recovered during the tables tests on these core samples was 63.45% Fe.

The weight recovery and concentrate anzalyses for each hole are presented in

the 1ncluded tables.
The percentages of silica, phosphorous and manganese in the table
scncentrates of samples from each of the drill holes have been calculated and

presented in the included tables. A weighted average analysis calculated for

the four holes is presented below:

Iron - Fe 64.549- Silica 6.86%

Phosphorous .0.2%  Mang:znese . 25%

Sulphur Trace Wt. Recovery 43.28%
3
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Ihe high manganese recovery for three short segments of hole J-1
(100'-120', 179'-200', 200'-213') has increased the manganese percentage
for the sample of that hole and the average for the four holes.

These three high manganese contents are also indicated it the crude
ore, but are u—doubtedly isolated lenses as all of the other samples ran less

than 1% manganese. This is aiso indicated by surface and additional drilt

hole information.

CONCLUSION

The results of these tests were comparable to similar tests performed
oo Wabushk ore and clearly indicate that this ore body is suitable for the pro-
duction of high-grade iron ore concentrates.

On the basis of these tests, and detailed getlogical studies, the con-

tinuation of the exploration and development of this cr< pbody is recommended,

with the view cf bringing it into production.

.ﬁﬂﬂd‘h‘! Jg: sl ...S_M
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80
100
120
136
157
179
200
213
248
280
290
311
329
377
418
47
497
516
546

Note; Recovery of magnetics less than 1% by weight.

136
157
179
2090
213
248
280
290
311
329
377
418
479
497
516
546
596

‘__l_——— /»ﬁu%- fu?o?/) uv}:mn% -

o Crude

Tron Silica Phos. Mang.
38. 19 41.75 . 025 .37
35.45 41. 35 . 020 . 79
36.80 45, 35 .J10 . 10
30.13 56.02 . 006 .12
31.52 54.08 010 . 15
40.23 41. Q06 VS . 14
36.41 31.00 .03 7.31
31.75 53.30 . 037 .25
27.82 58.65 . 004 20
30.95 54,96 Q7 .08
46.25 27.26 . 067 2.20
41.07 23.01 021 11.290
39.16 42.94 021 . 20
35.40 48.26 . 025 14
No Sample

36. 36 45.80 <006 . 15
31.00 54,45 . 007 .08
30. .6 56.73 . 006 .12
31.05 51.88 008 .10
31,81 51,27 . 008 17
43,08 37.87 . 024 . 14
36.21 56,00 022 .26
40.03 39.66 . 086 .35
34, 75 49.00 . 014 . 15

Laboratorz Results
D.D.H. No.J-1

% Wt.

43.80
39.9%
45.07
36.76
38.71
49, 10C
4C .98
37.23
15,73
39. 36
49 .37
63.09
49 .55
47.03

42. 00
36.26
38.75
32.97
37.83
56. 35
37.43
51.50
45.68

JULIAN IRON CORPORATION

Iron

64.78
67.19
£5.91
63.23
66.78
©£8.64
58. 84
66.94
6€.29
66.40
64.69
57. 14
67.10

59.91

66.89
65.90
60. 39
60.63
63.47
60.92
61.03
60. 38
62.17

Table Conc.
Silica

6.25
3.14
5.05
8.25
4.05
2.02
3.68
2.80
4,88
5.76
5.80
5.67
3.33
13..19

3.84
5.50
12.23
11.09
9.00
12.51
12.15
11.70
10.40

Fhos.

. 024
. 021
.013
. 009
. 008
.012
.017
. 037
. 0N6
.031
. 039G
.011
017
. 019

. 005
. 008
.008
. 009
.011
. 025
. 030
. 034
. 025

hdang._

.27
- 34
.06
. 17
. 10
. 12
7.19
.43
. 20
. 10
1.26
7.23
.23
.27

.12
.21
. 15
.12
.12
.11
.06
. 14

.07

— e ) E——— Y A T . m
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JULIAN IRON CORPORATION

e N2p106 (7;}- f:‘?w;g 9.ygfpmff%~ )

Laboratory Results

D- D-Hr NOr J-Z

Note: Recovery of magnetics less than 1% by weight.

CORE
Crude Table Counc.
From To Iron Silica Phos. Mang. % Wt. Iron Silica Phos. Mang.
20 40 42.36 37.84 . 006 .25 57.94 65.99 5.20 .008 .08
40 61 24,21 35.25 . 006 ~ 15 59.13 65.26 5.05 . 008 - 15
| 61 69 14.28 718.74 . 006 . 10 20.28 58.95 12.77 .021 .14
69 84 42.82 38.78 . 017 . 20 62.85 62.42 Q.27 . 024 A |
84 Q4 22.77 66.94 017 . 10 30.83 61.93 Q.25 . 034 .18
j 94 102 11.94 T4.04 011 . 12 17.70 50.88 21.67 . 055 .25
; 102 118 14.61 68,00 . 011 . 06 12.69 64.23 6.70 .028 . 12
118 180 34,47 48,21 . C08 .09 42.71 65.42 5.79 . 008 .08
180 242 39.40 +3.40 . 007 .09 49.31 65.43 5.98 . 007 .08
I 242 291 32.45 17.97 012 .13 37.45 65.33 5.60 .C1l3 . 16
l 291 300 49.18 26.58 . 099 . 20 50.40 67.27 2.70 . 045 . 14
300 343 36.20 17,89 013 .11 49, 80C 62.11 10.21 011 . 17
343 379 34.60 50.01 . 014 .10 46.22 63.57 8.68 010 . 14
379 409 42 .40 38.68 . 020 .12 52.96 65.33 6.10 .019 . 15
409 455 36.50 47.16 .010 . 15 45,55 66.53 3.75 . 008 . 15
455 474 31.64 53.51 .010 .32 39.76 65.62 5.40 . 005 . 16
474 477 30.91 55.33 L0111 .12
477 489 32.12 53.49 . 007 .10 42.83 62.40 8.06 . 005 . 14
489 505 37.53 45,54 011 .13 48.78 64.068 8.45 .C08 .12
505 510 17.20 74,68 . 008 .13 20. 30 59.24 14.55 . 014 .08
510 566 45,33 35. 30 . 008 . 15 62.85 66.06 5.30 . 008 .06
566 625 35.03 48,51 . 007 . 17 46.84 64.28 7.55 . 007 . 05
625 705 39,06 44 .45 . 009 . 15 53.57 64.11 7.87 . 009 .06

- ———— . W e

- T -



SCANNED IMAGE
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CORE

From

477
50
108
190
301

190
256
281

IMote: Recovery of magnetics less than 1% by weight.

JULIAN IRON CORPORATION

Laboratory Results

D.D.H. No. J-3
Crude

To Iron Silig_:.z._ Phos. Mang. 7% Wt. Iron
650 38. 74 44,32 . 008 . 13 52. 34 65.63
108 31.67 53.95 . 008 .12 42 .57 66.11
190 35.43 49, 05 . 007 . 10 48.95 65. 30
301 32.79 52.68 .012 .08 40.C8 65. 31
318 4,71 82.51 .038 .07

D.D.H. No. J-4
69  30.19  56.66 .010 . 06 34.70  65.97
09 36. 85 16.77 012 . 05 45.48 67.‘03
190 35.71 48.58 .0ull , 06 46 .46 66.27
256 29,22 £7.71 .016 .09 25.25 65. 10
281 27,92 59.64 . 020 . 10 17.16 67.27
285 5.52 83.65 . 030 .05

Table Conc.

Silica

5.53
5.13
6.16
6.34

5.37
3.62
5.02
5.97
2.95

Phos.

.009
. 006
. 009
.010

. 006
. 005
. 007
.011
.011

Maung.

. 14
.08
.07
.08

.06
12
.08
.08
.10

— A nlllls. sy
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¥ rom

3
15

25

45

60

80
100
120
136
157
179
200
213
248
290
311
329
377
418
479
497
56
546

Total

Average

To

15
25

45

60

80
100
120
136
157
179
200
213
248
280
311
329
377
413
479
497
51¢
540
596

I't.

L T Y

12
10
20
15
20
20
20
16
. 1
22
21
13
35
32
21
lo
48
4]
61
18
19
30
50

583

Summary - Hole J-1

Table Wt.
Ee covery

43,80
39.96
45.07
36.76
38.71
49. 10
49.93
37.23
15.73
39. 36
49 .37
63.09
49.55
47.03
42.06
35.26
38.75
32.97
37.83
56. 35
37.43
51.50
45.68

£1.5

1G36.

Ft.x %

525.0
399.6
901.4
551.4
774,
982.
998.
595.
330.
865.

W =) OND NV

N WO

8§20

1734. 3
1505.0

8831L 3
652.7

1860.0
1022.1
2307.6
1014, 3

711.2

1545.0
2284.0

24201, 2

JULIAN IRON CORPORATION

Conc.

Analzsis

64.78
67.19
65.91
63,23
66.78
68.64
58.84
66.94
66. 29
66. 10
64,69
57. 14
67.10
59.91
66. 89
65.90
60. 39
60.63
63,47
60.92
61.03
60. 38
62.17

Diamond Drill Core - Concentration Test -

Ft.x % x %

34048
26849
59411
34865
51701
67404
58757
39876
21895
57496
67070
46866
116372
90164
59084
43013
112325
61969
146463
61791
43404
33287
141996

1536106

Magnetic recovery under 1% weight - average grade {(core samples) 35.33%

1TOn.

Beemadtian, Luveler, Lomitas — .
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From

20

40

61

L9

84

94
102
118
180
242
291
300
343
279
408
455
474
477
489
505
510
566
625

Total

Average

To

10

61

69

84

94
102
118
18C
242
291
3C0
343
379
409
455
474
477
489
505
510
566
625
705

Feet

20
21

8
15
10

8
16
62
62
49

9
43
36
30
36

19

12
16

5
56
59

8¢

682

Summarz - Hole J -2

Table Wt.
.Recoverx

57.94
59.13
20.28
62.85
30.85
17.70
12.69
42.71
49.31
37.45
50.40
49.30
46,22
52.96
45.55
39.70

42.93
48.78
20.30
62.85
46,84
53.57

47,4

JULIAN IRON CORPORATION

Ft.x %

1158.8

1241.7
162,72
Q42.7
308.3
141.6
203.0
2648.0
3057.2
1835.0
453.6
2141.4
1653.9
15886. 8
2095. 3
755.4

515.
780.
101,
3519.
2763.

crn Ut NV

4285.6

32362.9

Diamond Drill Core- Concentration Test -

Conc.
Analysis

65.99
65.26

58.95
62.42
61.93
50.88
64.23
65.42
65.43
65.33
67.27
62.11
63.57
65.33
66.58
65.62

62.40
64.68
59.24
66.06
64.28
64.11

64.7

Ft. x %

x‘%

16469

81033
9562
58843
19093
71205
13039
173232
200032
119880
30514
133002
105774
103796
139505
49569

32148
50483
6013
232505
177644

274750

2094091

iﬁmmﬁm%j;uﬁh.'
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108
v 190

|  Total

From

| 16

i 69
99
190

256

Total

Average

Average

JULIAN JRON CORPORATION

Diamond Drili Core -~ Concentration Test -

To
69

99

190

256

281

Lt.
53
30
91
66
25

265

Summarz - Hole J-3

Tabhle Wt.

el “--—-—__“-_—-

44.

Summart:r - Hole J -4

Table Wt.

Recovery
34.76C
45.48
46. 46
25.25

17.16

35.9

680. 4

2040.0

4013.9

4448.9

11183.2

Ft.x %

1839.1

1364.4

4227.9

1666.5

129.0

9526.9

~10-

Conc. Feet x %
Analysis x %
65.63 44655
66.11 134864
65. 30 262 .08
65. 31 290558
732185
65.5
Conc. Feet x %
Analysis x %
65.97 121325
67.03 91456
66.27 280183
65. 16 108589
67.27 28859
630412
66.2
— Lonadian, fovellrs Loitad -
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e,

o )

From

3

15
25
45
60
80
100
120
136
157
179
200
213
248
280
230
311
329
377
218
479
457
516
546

T otal

Average

_To

15

25

45

60

80
100
120
136
157
179
200
213
248
280
290
311
329
377
418
479
397
516
546
596

JULIAN IRON CORPORATION

Hole J-1
Table Conc., Silica, Phos., and Manganese

% Si05 % Phos.

Feet % Si02 By Ft. % Phos. x Ft.
12 6.25 75.0 .024 .288
10 3. 14 31.4 .021 .210
20 5.05 101.0 .013 .260
15 8.25 123.7 , 009 . 135
20 4,05 81.0 . 008 . 160
20 2.02 40.4 012 . 240
20 3.68 73.6 .017 . 340
16 2.86 45,8 037 .59
21 4,88 102.5 . 006 . 126
22 5.76 126.7 .031 .682
21 5.80 121.8 .039 .819
13 5. 76 74.9 .011 143
35 3.33 116.5 .017 . 595
32 13.19 422.1 .019 .608
No Core - - -
21 3.84 80.6 .005 . 105
18 5.50 99,0 .008 . 144
48 12.23 587.0 .008 . 384
41 11. 09 454 .7 . 009 . 369
61 9.00 549 .0 011 .671
18 12.51 225.2 . 025 . 450
19 12. 15 230.9 .030 .570
30 11.70 351.0 .034 1.020
50 10. 4C 520.0 .025 1.250

583 4633.8 15,161

7.95 017

% jb{ﬂ- .

A
. 34
. 06
. 17
. 10
. 12

7.19

V43
.10
.10

1.26
1.23

.23
2T
. 12
.21
. 15
.12
. 12
. 11
. 06
. 14
.07

.665

% Mn.
By Frt.

Jomantt
(S EaY
W O NNV OO VYDV W

O

.40
.20
.55
. 00
. &0
.38
.88
. 10

Ft. Remarks
24

——
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JULIAN IRCN CORPORATION
!
Hole J-2
_Taole Conc., Silica, Phos., and Manganese
Yo Si0, Y% Phos. % Mn.
rrom To Feet % S$i02 x Ft. % Phos. By Ft. % Mn. Sy Ft. Remarks
20 40 20 5.2C 104.0 . 008 . 160 .08 1.60
40 61 21 6.05 127.0 . 008 . 16L .15 3.15
| 61 69 8 12.77 102.2 021 . 108 . 14 1.12
69 84 15 Q.27 139.0 024 . 360 27 4.05
84 93 10 9.25 92.5 . 034 . 340 .18 1.80
94 102 8 21.67 173.4 . 055 . 440 25 2.00
102 118 16 6.70 121.6 ., 028 . 348 .12 1.92
118 180 62 5.79 359.0 . 008 .496 . 08 4.96
1, 180 242 62 5.98 370.8 . 007 434 .08 4.96
v 242 291 49 5.60 274. 4 .013 . 637 . 16 7.84
291 30¢C 9 2.70 2.3 . 045 . 405 . 14 1.26
300 343 a3 10.21 439.0 011 . 473 . 17 7.31
| 343 379 36 8.68 312.5 010 . 360 .-14 5. 04
379 409 30 €.10 133.0 . 019 . 570 .15 T.50
409 455 46 3.75 172.5 . 008 . 368 . 15 6.90
455 474 19 5.40 102.6 . 005 . 095 . 16 3.04
| 474 41T NO Core - - - - -~
477 489 12 8.06 96 .7 . 005 . 060 . 14 1.68
) 189 505 16 8.45 135.2 . 008 .128 .12 1.2
3 505 510 5 14.55 72.7 014 .070 .08 0.40
3 510 566 56 5. 30 296. 8 .008 .448 .06 3. 36
5o b 625 59 7.55 445.4% . 007 413 .05 2.95
Qt 625 705 80 7.87 629.6 . 009 . 120 . 06 4.80
§ Total 682 4774.2 7.761 78.56
;{ Average 7.00 .011 . 110
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From

47
60
108
190

Total

Average

16
69
99
130
256

Total

Average

TO

60
108

19C
301

99
160
256
2381

¢
e IR PTUS T VTN 28 OTOLIM Dy
VRS TS T -

53
3C

91
25

265

Hole J-3
Table Conc., Silica, Phos., aad Manganese
E?ﬂ SiOZ % Phos.
o Si0> By Ft. % Phos. x Ft.
5.53 71.9 . 009 117
5.13 246, 2 . 006 . 288
6. 16 505. 1 . 009 . 138
6. 34 703.7 010 1,110
1526.9 2,253
6.01 . 009
Hole J =4
5037 284.6 . 006 . 318
3.62 108.6 . 005 . 150
5.02 456. 8 . 007 .637
5.97 3@4.0 .011 . 726
2.95 73.7 011 L2175
1317.7 2.106
.97 . 008

JULIAN IRON CORPORATION

% Mn.

. 14
.08

.07
.03

.08

. 12
.08
. 08
. 10

.08

% Mn.
ByFt.
1.82
3.84
5.74
8.88

20.28

3.18
3.60
7.28
5.28

2,50

21.84

Remarks
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- prpniss= el wopmevey

Hole
NO.

J-l

AVERAGE:

¥ ootage
Sam Eled

583
682

254

265

1734

JULIAN IRON CORPORATION

Surnrnarx of

Diamond Drill Core Concentration Tests

% Fe.

63.4
64.7
65.5

66,2

64.54%

Holes J-1 - J-4

Concentrates
Y% Si0- % Phos.
7.95 017
7.00 .011
6.01 . 009
4.97 .008
6.86% .012%

% Mn.

.665
. 116

. 080

. 080

. 29%

% Wt.

Recov.

41.5
47 .4
44.0

35.9

43, 28%
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