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Duncan Range Iron Mines Limited,
Suite 415,

18 Toronto Street,

TORONTO, Ontarlo.

Gentlemen:

It {0 the primary purpose of this report to
describe the results of an extensive ground magnetomoter
survey carried out in February and March, 1958, on your Mineral
Exploration License (Mining Concession) in the Ungava District,
Quebec. For details regarding previous exploration, sampling,
motallurgical testing and airborne magnetometer survey, the
reader is referred to a report by the writer, dated Septgmber,
1957; and printed in the Company Prospectus. From the ground
magnetometer surveys, and very limited surface geological
observations, it is inferred that a potential of 4,009, 000 tons per
vertical foot of magnetite iron ore occurs within the boundaries
of the Mineral Concession of Duncan Range Iron Mines Limited.
Preliminary assaying and concentration tests héve yielded highly
satisfactory results. An average profit potential, subject to
more detailed investigation, of about $4. 00 per ton of concentrate

i provisionally indicated.

PROPERTY

The property of Duncan Range Iron Mines
: , ‘t} . ,: L
is held under a Mineral Exploration License, Number 335, 2 aia"""u

I' | granted to the Company by the Quebec Department of Mines,
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August 22, 1957, This Mineral Exploration License, loosely called
a "Mining Cohceuion", covers an arca of 85,5 square miles, and
is centred at Latitude 53° 32!, Longitudq 77° 44'. The M. E. L.

is 17.5 miles long ina N, E.-S. W. direction, and averages about

5 miles wide.

LOCATION AND ACCESS

The property is in the southwestern section
of the Ungava District of Northern Quebec. It covers t‘he castern
end of Duncan lake, a body of water some 17 miles loﬁg and 3
miles wide. Tl}e centre of the M. E. L. is 52 miles e.a.st of
James Bay, at a point on the shore that is 22 miles south of
Fort George. Fort Geofge. at the mouth of the mile-wide Fort
George River, is thevnégrest settlement in the aieé. Great Whale
River, on the shore of Hudson Bay, where a major Radar installa- |
tion and Airport for largé planes are located, is 110 miles north
of the property. |

Duncan Lake is 360 air miles north of the
float éla.ﬁe air base at Senneterre, Quebec. This is a ‘small town
on the main northern line of the Canadian National Railway, 350
miles northwest of Montreal, duebec. Chibougamau is 300 miles‘
southeast of the propex"t;r." The Northern terminus of the Ontario
No‘xthl'amd Railwa.y at Moosonee, Ontario, at th‘e south end of

Jaxheé Bay, is 180 miles by wa'ter from Fort George.
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The M. E. L. liesnﬁ a Iow‘ jaenaplain extending
eastward for 60 miles inland from James Bay., The terrain is
mostly muskeg covered and flat, except' for a few low, rocky hills.
Uhconaolidated glacial deposite are widespread, with numerous

eskers of sand and gravel. Duncan Lake is 475 feet above se: level.

PROPERTY GEOLOGY

Little is known of the geology or structure of
the iron deposits and their environment. Observations of a few
outcrops,' an a.irborne magnetometer survey, and the ground‘
magnetometer surveys ix;xdicate that two ma.z;.u bands of iron
formation occur. The bands atLe roughly parallel with a northeast
strike, and about 1 mile apart. The north band is indicated for a
length of 14.5 miles, except for a short section north of bezaulniers
Lake. The south band extends for some 9 miles. The\re may be a
gap in the centinuity for a length of 1 mile southeast of Maloney
Lake. The structure of the two bands becomes complicated a
mile west of Desaulniers Lake. The north and s‘ou‘th bands may
form a southweét plunging syncline with the nose at this location.
It is possible that the nose of another syncline also occurs at
- this location; ‘but it plunges northeast. The two structures close
"in fhis area because of cross-folding or fa.~11ting. The south limb

: bf the northeast syncline appears to be iragfolded towards the
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iouﬁhweat Just south of the western end of Desaulniers Lake. Such
| a structural ihterpretation at the present stage of information is
largely hypothetical, and subject to confirmation ¢r change when
geological mapping provides badding sirikes, dips, and top
direction determinations.

Granitic rocks appeaf to form part of a sill
extending northeast along ;he southern m;r gin of the iron formation
from Esl:}irit lake to Maloney Lake. Granite or syenite has been
observed interlayered with the iron body at the southwest end of
Desaulniers Lake.

Chloritic ""greenstone'' cut by quartz veinlets
and mineralized with pyrite occurs immediately north of the
large iron ore deposit north of Desaulniers Lake. Chalcopyrite
has been noted with pyrite,a short distance northeast of this Lake.

o Gcologica.l Survey of Canada, Map No. 23-1957,
publish‘e‘d. at a scale of 1 inch to 8 miles, in March 1958, showa the .
kgeology of a large area along the east coast of Southern Huds,dn Bay

| and No ;tthern James Bay, between the East Main River on the
south and the Little Whale River on the north. This réconna.iasa.nce
mapping shows a belt of volcanic and sedimentary rocks extending
northeast'aﬁd east for 30 miles from Duncan Lake. Iron formation
is noted.witlhinl'the band. The rocks are the oldest of the Early

Precambrian (Archean) group, and are surrounded by Early




5,

Precambrian granitic intrusives. A few miles to the east, on line
of strike, an area 25 miles long, of Late Precambrian (Proterozoic)

sedimentary formations, is mapped.

IRON FORMATION

Nature and Distribution -
Tﬁe izon deposits on the M. E. L. of Duncan
Range Iron Mines are a typical example of Early Precambrian,
scdimentary, iron formation. They consist of alternate silica-
rich and magnetite-rich layers, compressed into a relatively
fine-grained rock with a distinct thinly-bedded or banded structure.
An outcrop aiea c? the north iron band, at a location near the
western end of Maloney Lake is described by J. C. Honsberger,
Mining Erngineer and Geologist, as follows:-
"Here a width of about 200 feet of finé-
grained magnetite was observed and w#s traced about
1, 000 feet in length. The i:re consists of ﬁne-gfained | '
banded magnetite with tiny bands of white silica inter-
calated. The silica bands range in thickness from one-
sixteenth of an inch down to a knife edge. No hematite
is known to occur in the deposits. Several quartz’
ve;.nlets up toc one foot in width were observé{l ‘intrudi‘ng

the ore parallel to the‘ba.nding,.' Locally, "dykele‘t;sl_of,‘ :













';l:;.iGra»:de’ and Concentration Tests -

A cth sample of Lhe "A" iron zone taken across 3 |
‘ 360 feet by: .I . C Honsberger, Mmmg Engxneer, and ,.,; B Almondv
".Geologlst, assaYed as followa' BECHEE
iron : Fe . * 31‘;95%»_
thca 5102" ' 45 20% ’. -
E 'Sul'p‘h'u:%" ﬂ _ S . .. .i. res e ‘.'V,".' .‘:'v‘ B | 0. 510% i

PhOSPhOPC‘uS Paoo “c . n; ' ... ov- . oo‘ 0’ 0‘ 11% |

‘ ".iﬁ:'Ma.zvlganese CMIieieeesirenieeenes 0.20% 3

‘. y Tltanlm . Tio o‘c‘o * e’ a c‘o e v e v a0 Qo Oc 10%

Among tn_e 1nd1v1dual 10-£oot ehip samplesx .~ ‘,"“i'.‘ o

:11 collected by Honsberger a.nd Almond across th1s 360 feet, the

ol hlghest 1ron was 38% and the lowest 22% At th1s locatmn the v, TR

magm‘txc data 1ndzcates the 11;011 forima.non is 1, 490 feet wxde,
‘but 1ac1« of exp0ﬁure p;.'evented samphng the lel W1dthv. .
A 45-pound sa.mple of pxeces oi ore ta.ken axt

vaneﬁs .ntervﬁls, wbere outcrop could be found across 400 feet

e —vio_f;t.:he‘ no:rthern part of the "I" iron zZone, a.ssayed 34 lZ%a_rlon, o

: very sma;ll anix'n:iﬁte.of phas?heroﬁe and ﬁ;ilphlil;j. _e‘ﬁd-onllytr'a.eee{_ﬂ

: (_,iof mange.nese anr‘ txta.mum. Hexe the iron for.mat‘onkhas‘a |

i magnet:cally-mdmated wxdth of 1 600 fee.t, so tha.t agam’ fulI‘

; wulth :.ould not be sampled because of shallow overburden cover.
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A gfab sarﬁple of 11 pounés Jfrom an exposure at
"‘the north edge-of the "G"‘iron zone, was found to assay 34.60% iron. -
| ‘Concentra.tion teéts have been- car‘r‘ied out on .
'thre;é of the main iron ore b@dies. ‘ ‘These are the "A';, the "I";‘ a_n_d
 the e N ’

o H. U. Ross.,. Professor of Métarllu::gy-at the
e Un;vellsrcy of 'i‘oronto, yanc'i vConsu'}.ting Me‘tallurgist, Vh‘a.s prepa.;'éd

"a‘ report dated June 13; 1957, on Iron Ore Concentration Tests oﬁ

“‘ore froi'n the depéeit§ at Duncan Léke, whicfx Qo%i are held under

'} é. 1Qi1;bec' Mineré.’l Exploration License by Du.t‘;-’can Ra#ge I;l;'on Mines ;
:.Li\mitéd. 'I"he test inatg#ial used by Ross consisted of 5 poundé of‘:

. material from the "A" iron body assaying 32.76% iron, which

o amount of sample can be regafqed as only very roughli,ri indicative

6£\é;11' the‘POtential ore. His :work resulted in the conclusion t'nat'.-;
by f%n‘e Igriﬁding ail the b.'rex to minus ZOO-mes‘i, and proper a.djxixjst-z
' ment of the m_agneti‘trz' interisity of the magnetic separators, a |
~‘concentrate can be pbroduced containing 64 06% iron a,nti 9.83%
} éi_lic# with an iron recovery of 90.7%. It is stated that "This result
: ‘;‘f’x,ay;"be céﬁsiderecli. ;highly éaiisfactory. " The ratic of concentration
is ‘2; 194’5111:’9;115 of gréx vn‘eeded to pi‘qduce 1 tonbof eoncentrate.

In aw repé:_t dated November_‘wz& 1957, Ross o

summarizes the results of a concentration test on a 5-pound sample -
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from the "I'" ore body as follows:
Grade of Ore 34.41% Iron, 46.64% Silica
Grade of Concaentrate 68.80% Iron, 3.28% Silica, 0.024% Phoephorus
Ratio of Concentration 2,083 to 1
Percentage Iron Recovery 94.8%
Magnetic Iron Assay 33, 02%

These results may be consider 1to be extremely
g’ood. The grade of the concentrate is such as tc make it a product
of premium quality highly acceptable to the Iron and Steel Industry
of North Amaerica.

Metallurgical testing by Ross of the 11-pound
sample collected in March, 1958, by the writer from the nortk
edge of the "G" ore body, gave excellent results. Two tests were

made on the sample. One test showed that the ore can be concen-

trated to a product conf;aining 58.03% iron and 10.42% silica _

after grinding to only 65-mesh. The other test showed that the
same ore, at 200-mesh grinding, j’ielded a concenffate con&irﬁng
66. 41% iron and 4.46% silica. Iron recoverea in the concentrates
averaged 71.7%. This is not high, becuase of‘10.49% ﬁon-magnetic
iron in the sample; which ié in the form of shiny specks of ;pecular
"hematite. Assay of the concenﬁrai;e gave negligible amounts of

" éhoséhorous, sulphur,l manganesé and titanium. -

 MAGNETOMETER SURVEYS

. General Information -

A grodnd magnetometer su:vey of the No. 1 L

"(A-B -C), and No. 2 (D-E), ore zones was ca.i'r‘ied out by .I_; C.
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Honsberger in 1953, This work outlined the northern band of iren
oro for a length of 7 miles. The present magnetometer survey work
continued from the above nur&rcy. following the north iron formation
castward through ore bodies 3(F), and 4(G), for a length of 7.5 miles.
The prosunt survey also delineated the south band of iron formation
for a length of 9 miles castward from ore body 5(H) to ore body
6(1-J), except for a gap of 1.5 miles between H and F,

The results of the 1953 and the 1958 surveys are
gathered together on five map-sheets accompanying this report.
One map~sheet is a general plan of the entire Mineral Exploration
License area at a scale of 1 inch to ;)ne-quartcr mile. It shows
the gene‘ral geology and the distribution of the six main iron ore
bodies. The four other map-sheets, drawn at a scale of 1 inch =
400 feet, give the details of the magn;.atic values and concise
information as to the size and shape of the iron zones. The western
map-sheet shows the No. 1 ore body. The west-central map~sheet
shows the No. 2, and the No. 5 ore bodies. The east-central map-
sheet shows the No. 3 and No. 6 ore bodies. The eastern map-sheet
shows the No. 4 ore body. ’

Lines were spaced at 660-foot intervals, and
readings were taken at 100-foot intervals. A series of base lines
were set up, yvith a transit forming the control for each of the

three 1958 survey blocks. The blocks are tied together and tied to
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the 1953 survey. A check magnetic measuremont taken during
the prasent survey at the base control station of the 1953 survey
indicatos that the former set of magnetic values are all only |

191 gamimnas higher, Electromagnatic profiles were carried

out on Line 2-E,, Block F-1-J, and on Line 0, Block G. Three
conducting zones found on Line 0, Blbck G, north of the main
iron ore body, may indicate sulphide m‘xheralizntion Or NATrow
bands of lean ifon formation. The E. M. survey work amounted
to 2.51 miles. The magnetometer surveyed lines add up to a
total of 84,63 miles. Iﬂ addition, 15,7 miles of base lines

and tie lines were established. The surveys were performed

by the four experienced operators shown in Figure 4.7.Work

was under the technical direction of Dr. S. S. Szetu, Geologisf
"and Geophysicist for Geo-Technical Development Company,

Dr. W. N. Ingham, independent Consulting Geoiogiat, and

J. C. Honsberger, Mining Engineer and Geologist, .Vice-Preaident |
Duncan Range Iron Mines Limited. These individuals are shown

in Figure 5, at the base carop at Desaulniers Lake.
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Interpretation =

The surveys have provided wall-defined outlines
of the various highly-magnetic ore bodies lying along the two bands
of quartz-magnetite iron formation. In the case of the 1953 survey,
shown on the maps of No. 1 and No. 2 ore bodies, the maximum
reading the instrument could register was 23, 000 gammas, and where

’this‘vnlu'e is plotted the rﬁagnetic intensity is 23, 000 gammas or higher,
In the case of the 1958 survey, shown on the maps of No. 3, No. 4,
No. 5 and No. 6 ore bodies, the instruments used were cilibrated to
read up to 30, 000 gammas, and where this value is plotted, the
magne..ic intensity is 30, 000 gammas or higher. In both cases, had
compensating magnet systems been employed in the instruments,
readings would rise up to 50 or 60,000 gammas.

Magnetic readings of 23,000 gammas or higher
are intefpreted to represent iron ore containing at least 32% iron,
in the No.v 1-No. 2 ore area; and readings of 25,000 gammas or
higher are assumed to be caused by this grade of ore in the No. 3,
No. 4, No, 5, and No. 6 ore areas. Actual assay values from the
various ore bodies over which such magnetic readings occur range
up to 38"79 iron. It is probable that all magnetic readings over
20,000 gammas are caused by ore-grade iron-rich rock. However,
in measuring the areal extent of the ore bodies, 23, 000 gammas

is used as the cut-off for the No. 1 and No. 2 ore bodies, and.
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25,000 {8 uped for the No. 3 to No. b inclusive. On this basis, the

following tabulation has been compiled:

Ore Length Maximum Average Sp. Gr. Short Tons Per

Body Feet Width Width Factor Vertical Foot
No. 1 18,000 1,350 600 9.2 1,174, 000 4-8-¢
No. .l ‘

Area 4,900 200 100 9.2 53,200 DL-&
No. 2 12,000 300 175 9.2 228,200 O-~F
No. 3 14,500 1,050 | 500 9.2 788,000 £
No. 3

Area 2,000 100 50 9.2 10, 900
No. 4 6,200 1,450 900 9.2 606,500 Z—/
No. 4

Area 5,200 200 100 9.2 56, 500 -
No. 5 13,500 300 150 9.2 . 230,900 A
No. 6 8,800 2,200 - 900 9.2 860,800 &

TOTAL POTENTIAL TONS PER
VERTICAL FOOT 4, 009,000 )

The above total of 4,:009, 000 tons per vertical
foot, as pr»eviously stated, includes only iron ore areas‘with a
magnetic intensity of over 23,000 gammas. The arithmetical
average width of the six main ore bodies is 530 feet. I open pit
mining is carried out to only this average depth, the tonnage

obtainable is 2,124,770, 000, In ore bodies such as No. 6, which b
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has a maximum indicated width of 2,200 feot, open=~pit mining
could be reasonably done to a depth of at least 1,000 foet. It is
alsc quite probable, that zones with a magnetic intensity of over
15,000 gammas, which are extensions of the length and width of the
6 main deposits, may prove to be sufficiently rich in iron to
zonatitute lower grade, but still concentrateable ore. If this is

the case, then the ore potential is increased to three or four
billion tons.

Cost Analysis -

1t is beyond the scope of tkis report to '
calculate the cost of transportation facilities, power, concentrating-
pelletizing plant and preparation of the ore deposits for production.
However, based on open-pit mining of 10, 000, 000 tons of ore to
yield about 5, 000,000 tons of concentrate annually, J. C. Honsberger
est{imates the following costs:- |

Per Long Ton

Concentrate
Open Pit Miningecooeceoneicinnnenenncecsen 1.40
Concentrating.c.cesecsccescosssnsensssocas 1.46
Agglomeration (Pelletizing)eceecccecaanans, 1.37
Rail Faul to Fort Georgescsceccacsscscecsses 0.74
Stockpiling and loading at Fort George... ... 0.20
General - Head Office, Water, Repairs...... 0.40
Ocean Freight - Fort George, Baltimore ,
(3, 100 miies).. 4.50
Total cost of shiprail at Baltimore.......... 10.03
Amortization based on a capital cost of
$100, 000, 000. 00 to be paid back in
20 years...... Ceseenaann F L P N 1.00

Tomlcostlo“couototcobaoooooooo‘.u..‘o“cl $11503 ‘
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CONC LUSIONS AND RECOMMENDATIONS

1. The ground magnetomeater surveys have indicated
gix main iron ore deposits with an aggregate potential tﬁnnage
;;er Qertical foot of 4,009,000, on the Quebec Mineral
Eﬁcploration License held by Duncan Range Iron Mines Limited.

2. v The magnetic results have been substantiated by -
examination of a few outcrops of four of the 8ix main ore bodies,.
and by preliminary sampling of three of the ore bodies.

3. The tonnage estimates stated are provisional, remain-
ing to be definitely established by a program of geological mapping
and diamond drilling. However, since all the ore >bodies appear
to have nearly vertical dips, it is reasonable to a.ssume‘ that
their despth extensions will be persistent. | Because of tkhe nearly
ve'rtical dips, the magnetic values obtained represent nearly the
true width of each deposit.

4, The grade and the grain size of each deposit may vary,
and this points to the need for detailed examination of all
exposures, and systematic sampling of full widths wherever
possible. .

5. ’ A small amount of diamond drilling is warranted at

| - the present time, but only to obtain material for sa;mpling and

concentration tests at places where o surface exposures exist.
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6. Pelletiied magnetite iron ore,grading about 65%
jron and containing less than 10% silica,is worth at least
$15,00 per gross ton at lower Great Lakes Forts. If the
quoted $11.03 cost estimate to produce and deliver a ton
of such an iron ore concentrate from the Duncan Range
Deposits is correct, then the profit potential is $4. 00 pé_i
ton of concentrate. |

7. | Evidently, should the limited amount of exploration.
yet to be done on the deposits definitely prove the present
inferred potential of at least a billion tons of concentrate,
net operating profit from 5, 000, 000 tons of concentrate might

be $20, 000, 000. 00 per year.

Submitted by,

W. N. Ingham, Ph. D.,
- Consulting Geologist.

WNIL:rap.

Tororto, Ontario,

April 17, 1958,
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Toronto. Onmrio. ﬁ

April 17, 1958,

1617 Ha}vlew Ave,
Torouto, Ontarto

W, N. INGHAM, PhD.
Consulting Geologist ‘ | 20.

CERTIFICATE

I am Walter Norman Ingham, with office at 24 Wellington Stroet
West, Toronto, and office and residence at 1617 Bayview Aveaue,
Willowdale, Ontario.

I graduated with the degree of B. A. in Geology from McMaster
University, in 1938; I have the degree M. A. in Geology from

~ the University of Toronto, in 1941; and I received the degree

Ph. D, in Eccnomic Geology from the Univerlity of Toronto,
in 1944.

I am a member of the Canadian Institute of Mining and
Metallurgy since 1947; and 2 Charter Fellow of the Geological
Association of Canada.

I hold no interest in the property of Duncan Range Iron Mines
Limited,

I hold no shares of Duncan Range Iron Minas Limited, but I
may purchase shares at a later date.

The information in this report is based mainly on magnetometer
surveys carried out in 1953 by J. C. Honsberger, and in
February-Mar<hk, 1958, under the direction of the writer. Five
of the persomnel =1 8ix that péxformed the field work are
university graduatea., Certain data has been copied from the
writer's previous report dated September 11, 1957, on this
Mineral Exploration License of Duncan Range Iron Mines Limited.
General geological information has been taken from the Geological
Survey of Canada, Map No. 23-1957. The writer obtained con-

. siderable knowledge of the type of iron deposits described from

mapping and property examinations in Northwest Quebec during

16 years while employed by the Quebec Department of Mines.

o WON xngham, Ph. D.,
.+ Consulting Geologist.




