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REPORT
CONCERNING PROPOSED OPERATIONS
ON MINING PROPERTIES OF
MINES-METALLURGIES-KEBEC Inc
{No Personal Liability)
by _
ALTON CHARLES BRAY, M. Sec.

Consulting Geologlst

 INTRODUGTION

MINES-METALLURGIES-KEBEC Inc. own several mining
properties on. the north shore of the gulf of St. Lawrence

in the county of Duplessls, province of Quebec, having

‘a total area of about 1li% square miles.

They contaln large unconsolidated beach and terrace
deposits with whlch are assoclated such heavy minerals as

magnetlite, lilmenite, hematlite, garnet, zircon; monazite

" and rutile., The Company proposes to start mining and

produclng concentrates of these minersls In the near future,

The properties consist of large groups of claims in
the dlstricts of Sept Iles - Molsle, Natashquan - Kegashka
and Harrington as'well as a copper prospect on the upper
Natashquan river. Salient features.of the properties at
Molsle, Natashquan and Kegashka and of the copper prospect
are described in the following report especially those
related tb thelr early development.
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The writer was consulting geologiét for Aconic Mining
corporation from April 1952 until MarchﬂlQSQ, gerving also .
as their resident'managéf ét'Natashquan during 1955 and 1956.

Copies of his reports on'the the Nateshquan operztion, May 9,
| 1960 and on the properties of the presént company (including
Naﬁashquan), March 17, 1965 are on file at the Department of
- Natural Resources, Quebec. The necessity of spébe limitatiénﬁ

precludesmawfﬁii‘aiscussion here of the contents of the

previous reports.

LCCATION AND AREA

The Sept Iles - Moisie property is located 330 mile$' 
below the clty of Quebec in the townshlps of Letelller and
Moisie. It comprises 11,632 acres consisting of 1,632
acres of private beach lots and l0,000 acres acquired by
staking, The property lies on both sides of the Molisie
river at 1ts mouth and the beach lots extend for a dlstance
of more than twelve miles along the shore of the gulf of”

St. Lawrence (Plan B).

Tne Natashquan property , comprising 34,009 acres,

wgé acquired by purchase, October 25, 1962, Thé larger
part 1s held under Long Term Exploltation Permit No, 27249f
issued by the Department of Mines, Quebec under the date of
December 1, 1955. It has a surveyed area of 31,562,78
acres, embraclng the bed of the Natashquan river in its

lower'reaches as well as the Natashquan terrace lying

malinly north of the river. The famainder of the:prOperty




-3 -

consiéts of a patented Industrlal site of 46 acres in the
harbor area north of the vlllage of Natashquan and six
patented mining lots oniﬁhe‘gulf 6f S5t. Lawrence comprising
nearly 2,400 acres. I; is located in the. townships of
Natashquan and Dufal approximately 630 miles below the

city of Quebec (Plan C).

The Xegashka property comprises a total area.of

42,200 acres of which 2,200 acres'are patented and 38,000
acres were acqulred by staking. It is sitﬁaéed in the
townshiﬁsvof Duval, Kegashke and Musquarro and 1its
location iS'immedﬁately to the east of the Natashquan
group.

The copper prospect conslsts of ten claims comprising

400 acreas in townships 1380 and 1381 and are situated on
the east bank of the Natashquan river approximately 45

miles north from its mouth. (Plan A)

APPENDICES

" Attached please find the following plans: A, Main
Mining Developments North of S50th Parallel, Showing Location
of Company's Properties; B, Sept Iles -~ Moisie group;

C, Natashquan-Kegashka Consolidated Properties; D, Copper
Prospect. o : .

REFERENCES

The basle government publications, most of which have
been long out of print, dealing with the magnetlec, or black,
sands of the North Shore may be found listed in the second
reference below., The followlng reports by the present writer
are mentioned because they are on file at Quebec with the
Department of Natural Resources:

1, Report on the Natashquan Property of Aconic Mining .
f Corporation, May 9, 1960
2, Report on Certasin Properties Belonging to Mines-
Metallurgles~Kebec Inc., March 17, 1965
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SUMMARY AND CONCLUSIONS

Three properties with large deposits -of sediments
containing magnetlte and other heavy minerals and one copper
prospect, all belonging to MINES-METALLURGIES-XEBEC Inc.,
are the subjects of the présent repori.

| The Company plans to start operations at thelr Kegashka
property in the near future with the object of producing

magnetlte and bulk heavy-minerals concentrates- for use as

heavy-medie and heavy aggregates. The initlal operation will

be on a limited scale and co-ordinated with further testing,
research, exploration and drilling for the purposé-of
providing an adequate reserve for a concentration plant of
larger capacity. A similar program 1is planned for Molsle:
to start at a later date.

The origin of the heavy-minerals on these propertles
isvthe mineral-rich interlor of northeastern Quebec. The
geologlical history of the North Shore‘ﬁay be summarized as
follows: 1, Glaclation‘of the region of the gulf of St.

Lawrence; 2, Subsidence of the area under the weight of the

lce; 3, Melting and retroat of the glacler to the north;

&, Flooding, southward-flowing rivers carrying detritus

" resulting from the disintegration of the rocks of the interior

vy glaclatlon and other agents of erosion; 5, Deposition of

detritus and concentration of heavy minerals by wave and

‘current action at exlisting shore lines; 6, Successive

uplifts of the land surface to form new shore lines and

i
i
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beaches 10 the south and parallel lines of terraces; and
7, Erosion of the older terraées with dlspersion and sub-
sequent local re-concentration of heavy.minerals. )

‘The heavy minerals reported from these deﬁosits include
magnetite,,ilmenite, hematite, garnet, ziréon, monazite and

rutlle. Ample markets exist for concentrates of all of

{Ese ninerals, Research to date, espécially at Natesshguan,

=

has reached the stage where i1t may be said that nearly all
of the theoretical technlcal problems related: to the effécpive
concentration of the héavy minerals have been solved,

The Company propertles of Molsle, Natashguan and
Kegashks shafe a common physlcal geology and geoldgic history
and the deposlts exhibit similar mineraloglc associations and
structure., It may be inferred that other ﬁhysical relation-
ships not yet established and the metallurglcal treatment
best adepted to the crude sands will likewlse, from property
to property, have much in common.

The three propertles are now at different stages in their

development. Natashquan has an established mine reserve of

1,500,000,000 metric tons averaging 3.73 per cent Fe and
pernaps 6 per cent héavy minerals, including the marketable:
lron minerals, in am area of 13.7 square miles to an average
depth of 88.4 feet, It could be made ready for large scale
production of magnetite concentrate within a few montns.
Xegzasghka has nb esteblished mine reserve that can as yet be

expressed in terms of tonnage and average grade, but the
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slze, grade and accessiblllity of*the principal showings 1s
such as to warrant a limlted sgale operation for the pro-
duction of magnetite and heavy-minerals concentrates to

start as soon as the mlning and concentration equipment

" can be set up. Molsie 1s a potentlal producer but requires

extensive development to bring it to the present stage of

- Kegashka,

The Company's plans provide for the use of a floating

nining and concentraetion plant to deal with tlHe more accessw

ible and higher grade deposits 1n the inltlal operation at

Xegashka and t0 carry on researcn connected with the utile-
lzation and marketing of heavy ninerals and heavy-minerals'g
products.

Recommendations by the writer include limlted drilling
and exploratlon to establish a three to five year mine
reserve, based on the initlal production; further testing
and researgh to determine optimunm dailyw;roduction and tenor,
and standardizatién of equlpment and procedures for maximum
economy and efficlency.

Waen considered as a group, the present holdings of the
Cqmpany'are seen to be of great potentlal value. The surface_
deposlts so far tested at Kegashka and Molsle indicate that
some sections of‘the beach and terrace deposits are of higher
tenpr than those at Natashquan and volume for volume may well
be richer. 1In the opinion of the writer, MINES-METALLURGIES=-
KEBEC Inc. are fully Justified in their decision to commence

active Operations in the near future.
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GEOLOGY

At several places 1in the Interlor of_northern.Quebec,
rocks rich in magnetite.aﬁd‘ilmenite occur which also contain
other heavy minerals 1n smeller amounts. ' In comparatively
recent geologlcel time, the surfaces of these rocks were
disintegrated by verious agents of eroslon énd the resulting
detritus was carrled southwérd by rivers to be lalid down
eventually as beach and ﬁffshore deposits. Thelr heavy
minerals were subsequently concentrated by thé sorting action
of waves and currents 1n the region of ihe present North
Shore: Iﬁ the following section, an attemptfis made to-

explain how the mineral deposlits reached their present state.

GEOLOGICAL HISTORY OF THE NORTH SHORE

Since very early in geologlcal tlme, the St. Lawrence
valley has exlsted as a depression extending from the Atlantic
far into the interlor of the contlinent., During the Pleistocene
period, the.North Shore was covered by the 12,000 foot thick
Labrador glacler whose welght csused the land surface to sink
at least 700 fest.

Melting and withdrawal northward of the ice opened the
St. Lawrence depression to the sea and a great marine inlet |
formed czlled the Champlein sea, At about“the saeme time,
the land surface began to0 rise in successive stages toward its
former level.. As the glaclated surfacatcontinued 10 rise,
the Champlain sea slowly drained awa& into the Atlahtic~and
its place was taken by the St. Lewrence river which gradually.

became adapted to i1ts present riﬁer channel.




The early post-Glzcial rivers were greatly swollen by‘
floods dfmffééhwﬁ;;grrfrom the melting icerand éarrigd
southward snormous quantiﬁieé of debrls from the eroded
interior, This was deposited at the shore line and offshore
in the Champlain sea &nd, later, in the St. Lawrence river,
whére wave and curreﬁt action effected partiél segregation
of heavy mlnerals. Coﬁcéntration by these means was always
most effective on the beaches although weaker concentrates
were also formed in deeper water. .

After eécﬁ uplift, coéstal terraces resulted overlooking
new beacheé each of which was further south than its predecessor,
As they were composed of unconsolidated materials, meny of the
older terraces were soon obliterated by erosion and their
materlals dispersed to form localbconcentrates elsewhere;

- others, protected from erosion by vegetation or in other

ways, have survlived at least in part.

CHARACTERISTICS OF DEPOSITS

The seaward edges of terrace areas were likewisé so eroded
that they are now smaller 1n area than they were at the tize
of the last uplift and in some placés like Aquanish, which is
west of Natashquan, they haove almost entirely disappeared
except in.sheltered rocky béys. In & few places on the
North Shdre. substantlal remnents stlll remaln, as at Sept Iles - -
Molsle and Natashqusn - Kegeshka. In the latter district,
the terrace area is still over 6 miles wide at its widest

@

pointlsouth of the village of Natashquan.
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Three classes of natural heavy-minerals concentrates
have been recognized: 1, High grade, stratified black sands
of current beaches and most recent terraces (coastai terraces);
2, Lower grade magnetite~bearing deposlts resulting from the
erosion of the older terraces and containing local con-
centrations of richer material (usuaslly unstratified or
weakly stratified), and 3, The weak concentrations of heavy
minerals characterlstic of past or présent offshore deposits
of well-stratified beds of Chémplain'or recent age., The
last type 1s invarlably composed of finé-grained sand witn
assoclated thin seams of clay, whereas the others are medium-
gralned, clay-free and sometlme§ assoclated wilith 5eds of
fine4grave1. |
| The rolling sand plains, peat and dune areas lying
inland from present coastal areas, as at Natashquan,
..undoubtedly contaln large amounts of heavy minerals, some
deposits of which ray be mineable. The same appllies to
local concentrations in the beds of exlsting and past river

channels,

MINERALOGY - -~ - —-

The principal minerals so far reported as occurring in-
the unconsolidated depocsits on the Company's properties are

as follows: A, Heavv minerals, having speclflc gravity in

excess of 4,0: Hematite (5.26), Sphene (5.00 = 5.50),
Magnetite (5.18), Monazite (5.00 - 5,30), Ilmenite (4.70),
Zircon (4.68), Garnet (4.25), and Rutile (4.18 - 4,25);
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B, Light minerals, having speclfic gravity less than 4.0

and con_slidered as waste: Spilnel (3.60 - 4,00), Pyroxene
(3,40 - 3,50), Hornblende -(3.20), Feldépap (2.54 - 5.761,
and Quartz (2.65).

The metallic element Vanadlum has also been detected
by chemlical and spectrographlc means but its mlneral

occurrence hes not yet been 1dentified.

ECONCMIC TMPORTANCE OF HEAVY MINERALS

- MINES=-METALLURGIES~XEBEC Inc. plans to deVelop its
properties‘so a8 to produce all heavy minerals over 4.0
specifice gfavity indluding magnetite for a broad market
rather than to serve as sources of supply for the steel

industry. This 1s an entirely new approach to the problem

of what to do wlith the megnetite~boaring, unconsolldated

deposits oceurring at a few favored localities on the

North Shore. The Company plans not only to produce heavy-

minerals concentrates but aléd, through the medla of
subsidiaries, to manufacture mineral products as desired.

During the past twenty-fivé years, tpere have been
great lmprovements in minerals technologj énd an increasing
use of minerals and mineral products. Since 1948, the
accelerating demands for certaln heavy minerals lncluding
nigh quality magnetite and ilmenite, rutile,_éircon and -
monazlte have exceeded avallable supplies.

The properties of MINES-METALLURGIES~XEBEC contein

large esteblished and potential reserves of heavy minerals




that have boen rising in price. They expect soon to be in
& position t0 supply a considersble part of the demand for
heaﬁy-media and heavy aggregates as well as concentrates of

certain Strategic minerals,

MAGNETIT=
Besides 1ts value as a high gquality iron ore, magnetite
concentrated from the Company's North Shore deposits has been
shown by researchito possess guallties which meke 1t especlally

- desirable for use as & "high denslty suspension medium", or

heavy-media, In this field, it cen command a premium of

3 3,00 to % 4,00 per ton over that of magnetite shipped for

use as iron ore,.

Presént merkets for magnetlte heavy-media are in coal
preparation, 1ron‘0re beneficiation, the concentration byxﬂ
cyclone of ores of 1lmenite, spodumene, tin and many others.,
It 1s used extensively for floating such light minerals as
bfucite,'chrysocolla, graphlte, gypsum and sulphur, and has
also been used in the treatment of corunduﬁ and industrial
diamonds. It is most commonly used alone but mey sometimes
be mixed with ferrosilicon,

It possesses certain qualities desirable for heavy-
media to & superior degree Including hardness, resistance
t0 abraslon, corrosion and chemlcal action, excellent

recoverabllity and moderate cost.

e
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Increasing use 1is being made today of magpetite and
other high gravity wlnerals as heavy aggregatesl 'One such
use is as a filne aggregafé feplacihg sand in the manufacture
of heavywelght concrete slabs used as shlields to absorb radlatlion

from nuclear resctors and other sources of atomic radiation,

PITANIUM MINERALS (Ilmenite, Rutile and Sohene)

Ilmenite, rutile and sphene dre all present in the
Combany's uncbnsolidated.deposits but onlj the: first occuré
in really significant quantity.

The demand for titanium as metal, alloy and oxide has
" rlsen s0 sherply during the past decade that both.ilmenite
and rutile have assumed great 1mpdrtance.

A major use of this element is:in the form of the oxlde:
used in the menufacture of white plguent which is preferred
for 1ts extreme whiteness, high refractive index, chemical
5tability and relative cheapness, However; 1ts use as titanlunm
metal and tltanium alloys threatens to surpass that of the
pigment use of the oxide. Its light welght as compared with
steel, high strength and resistance to high temperaturss an&
corrosion have caused it to be usedlextensively in such
industries as aviation; shlp-bullding, chemical and military
supply. |

Ruiile:is less abundant and, because of its high T102
content, 1ts price per ton is several times that of ilmenite,
A process has been reported which qpnverts’ilmenite into N
artificiéiwfaiiiérgﬁléh,‘if applled to the Company's con-

centrates of the former mineral, may add materilally to 1its

earnlings, ‘ >
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On the North Shore, llmenite most commonly occurs in

—

close association with hematite so that the concentrate
contains a large amount of hematlte. A4s the combine tion
has a speciflc gravity very sligﬁﬂyless than t»2t of high
density magnetite, 1t is egqually sultable for use both as
heavy-mediaiand as heavy aggregate,

Magnetizing roasting of North Shore llmenlie-hematite

concentrate, followed by low intensity magnetlc separation,

~will produce an ilmenlite concentrate contalning 46 per cent

Ti0,, which 1s competitive with other North American llmenltes

used in the manufacture of white pigment.

HEMATITE

See remarks under "Ilmenite", above.

GLRNET
The chlef use of garnet 1s as an abrasive but increas-
ing quantities are‘being used 1n sandblasting marble, slate
and other soft rocks; for cleanling spark plugs; and for
polishing and marking piate glass, Other possible markets
Include its use as granules for the protective coating of
asphalt roofing and siding and for hardfacing concrete

floors. C |

ZIRCON

Zirconia, or ZrOp, 1s one of the most refractory sub-

stances known and 1s relatively inert to molten silicate -

slags and other corrosive agents. Its principal uses,

therefore, are in filelds where these qualities are most

" desired.
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At Xegashka, the zircon content (Zr§;04) of beach and
terrace deposits at two separate locations‘(Oyster bay &and
Iron bay) was found to be 1.2 to 1.7 per cent (0.8 to 1.2
per éent ZrOQ). One bulk sample of natural coOncenirate
from Natashquan also ylelded 0.8 per cent Zr0, on analysis.

Elsewhere at Xegashka, Moisie and Natashguan, 1t runs

between 0.2 and 0.4 per cent Zr02. A little hafnium was

detected in zircon concentrates produced from the Natashquan

“Upper Bed" deposit.

MONAZITE

Although this is the least abundant of the heavy minerals

_reported, it 1s worth mentioning because thore 1s a ready

markzet for all that can be produced.

Monazite 1s the source of the rars eartn elements and

thorium, all of which are of grezt ilmportance in numerous

industrial and scientific applications., For many years, it

was kept on the "eritical 1ist" of the U.S. government., It 1is

& very scarce mlneral and present productlion comes almost

: entirely from placer deposits.

VANAD ITUM MINERAL.(Unidentified)

Vanadium has been detected in semi-quantitative spectro-
grapnlc analyses of samples from Natashquan and Kegasﬁk&«as
a trace element., Chemical aralyses of concentr;tes from
Kegesghlkta showed the followiné percehtages of the oxide, V2053
&, magnetlte concentrate, O.B;bilmenite concentrate, 0.27;
¢, heavy-minerals residus (i.e., less magnetlite and ilmenite),
0.02 per cent. It is evidently assoclated with monazite

although its mineral affillaticn has not as yet been determined.
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L VY-MINERALS RECOVERY
Numefous date are avallable to show tbe relative proportions
of the various heavy minéralé present 1n crude sznds at
Xeteshquan and Kegashka. In general, mineralographic and
Other laboratory studies tend ©O show that the megnetic
porition of the beach and terracé deposits, consisiing
meinly of megnetite, amounts to somewhat less than halfl
of the heavy mineral fracﬁion (including magnetite) by
welght. .

One large scale investigation was made for the express
purposs oflestablishing the releative proportions of recover-
2ble newvy minerals in a medlun~-grade Netashquan terrace
deposit. A mill run of several days' duratlion ylelded a
magnetite concentrate of tenor, 65 per cent Fe and 3.5 per cent
Ti0p, and représenting 4 per cent of the mill feed. The

tallings, containing all of the gangue and the residue of

tne heavy minerals, were treated for the recovery of llmenite,

)

hematlite, garnet and zircon as concentrates. The proportioans

of recoverable minerals for this particular type of samplie

were found 10 be: Magnetite, 10; Ilmenite, 4; Hematite, 4;

Garnet, 2; Zircon, 0.2 . In other words, 4 per cent of the

2ill feed emerged as magnetite and & per cent, after further

treatment Of the tallings, was recovered es ilmenlie, hematite,

gernet and zircon, giving a total of 8 per cent recoverable

heavy minerals.




PROPERTIES CONTAINING DEPOSITS OF HEAVY MINERALS

In Part I (Introduction), the writer described the
location and areas of the Company propertles that are

discussed in the pages that follow.

SEPT ILES -« MOISIE

Tnls property is noteworthy for being the site of a
successiul mining and smelilng operation between 1867 and
1875. The Moisle Iron Coumpany operated 8 furnaces here
producing plg iron that was shiﬁped to the United States
where 1t wasiesteemedwfor its high quality. In the latter
year, this market was lost due to a change 1in American

tariff regulations which increased the duty from $ 7.00

ES

-

L0 3 33,60 per ton, thus rendering Molsie iron noh-competitive,
and ‘the company was.forced to shut down.

The Molsle black sands are well exposed along the
bezches OF the gull of St. Lawrence for four to flve miles
eastward from the mouth of the Moisie'and also for about two
miles from a point three miles west of 1te There 1s also &
band several hundred feet long following the concave {west)
side of the estuary. Overlooking the beach, there are terraces
composcl of magnetite-bearing sand which extend east and west
for unknown distances.

E. Dulieux examined part of this property in 1911 on
tehalf of Hines Branc?, Quebec Department of Colonization,
for the purpose.of esﬁablishing the 1lron ore potentlal of

the prlnclipal showlings.

\
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He soumpled two mlles of the besch east of the Moisle
river and & one-nile length of the terrace back of the beach,
and estimated that the two sections would yleld a totel of
97,000 tons of magnetlte concentrate grading 65 to 67 per
cent Fe. V‘A.ir--‘;omposi'be of 29 beach sami)les yiclded 36.42
per cent Fe and 7.48 per cent Ti0,. Recent sampling in tae sane
bezch area for MINES-METALLURGIZS~KEBEC Inc. ylelded slightly
nigher results, Bulk sampling for the Company at Woclves
cove wesy of the river returned on analysis 51.77 per cent Fe
andlé.29pgr ceny T10,.

kr, Dulieux sampled ounly 1 per cent of the present

property. EKHe falled to semple areazs that he described in his
report such as the west beach, the remalnder of the ierrace
and of the east beach, and the showing inslde the mouth of
the estuary. His samﬁles have novreal depth to then and take
no account o0 the assoclated lower grade‘magnetite-bearing
beds wnich &t Natashguan constltute an importent part of the
nine reserve. Finally, the heavy mineral concentrates in the
areas.he édid sample can be expected Lo reach‘at least 200,000
tons, ueing his figures for magnetite and lthe experlence at
Natashqﬁan in thelr research on heavy-minerals recovery as a

guide,
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RECOMMENDATIONS

Followlng is a synopsis .of recommendations submitted to

the Directors, March 17, 1965. They are applicable to Kegashie

in particular, to the other Company properties 1n genersal.

1) Establish a 3 10 5 year mine reserve by exploration '

and drilling to be based on first year's operatlion.

2) Establish minimum acceptable grade consistent with

‘scale and area of operation for guldance in selective nining

operation. N
3) Standardize and select equipmené<on the basis of
eventual 1n£egration into a large scale oﬁération.l
| 4) Prebare for eventual exploration of property by
wash=boring and other methods.

5) Arrange for research for new uses for heavy mlnerals,

‘also new products that can be processed by subsidiaries.

6) Establish small shore-based lsboratory for analytical

work and minor testing.

7). Arrange for early prospecting trip to copper prospect.

CONCLUSIONS

in the present state of knowledge of fhe Ceposits at
Nateshquan, Kegashka and Molsle, 1t 1s concluded that: 1)
Natashquan'can support a large scale operation; 2, Xegashka
can support a limited scale opération, and 3, an opersation
at Moisie should be postPoned until further informetion is
obtained,: For reasons glven elsewhere in the repor:i, the

Xegashka operation should have precedence.

Réspecﬁfully subnltted,

I4
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CERTIFICATE

I, Alton Charles Bray,'do hereby certify as follows:

1‘)

2)

)

4)

Dated this

‘Thet I am 2 COnsulting'Geblogist, currantly
residing at Montreal in the Province of
Quebec;

That I em a grsduate of MeGlll Unlver 1ty in
dining Engineering wlth the degree of ..
Bachelor of Sclence and of the School of
Graduate Studles and Research at MeGill
Universlity with the degrco of Master of
Sclence in Geology and Mlnerelogy;

‘That I have practised my profession of Geologist
and Consulting Geologist for more than
twenty~flve years;

That because of extenslve prilor experlence
with the magnetite and heavy-minerals deposits
at Natashquan, Quebec, I heve been retalned
by MINZES-METALLURGIES~KEBEC Inc, for the
purpose of writing thls report;

That I have no personal interest, elther
airectly or indirectly, in any propertiy of
INES-METALLURGIES~XEBEC Inc. and do not expect
to recelve, elther directly or indirectly,

any Iinterest in the securitles of tnat
Company.

31st day of March, 1965, at Monireal.
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[ —— : ‘Alton C. Bray
. Consulting Geologlst




