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PURPOSE

The object of this report is to discuss what 1is
known concerning the Peace River iron ore deposit ‘et this
date; to discuss what has been done; whet 1s being done;
and finelly, the commerciel esspects of the deposit are
discussed,

ORIGINAL BASIS FOR EXPLORATION

Iron ore was originelly encountered in four bore
holes drilled for oll and netural gss in the Peace River
country, These wells are Phil Can #1, in 1lsd 12, section
29, township 89, range 4; Phil B #1, in 1lsd 2, section 15,
township 91, renge 5; Phil C #1, in 1lsd 8, section 23,
township 90, renge 5; and Phil Brench #l, in 1lsd 13, section
9, township 90, range 4, 211 west of the 6th meridien.
From the catch samples from these wells there eppeared
to be & substantial thickness of an iron~bearing mineral
which wes suspected as being an iron carboneate %siderite),
The ore occurred under variable overburden but reeslizing
the amount of topographic relief in the erea, 1t wes hoped
the deposit would occur close enough to the surface so a
strip mining operation would be possible,

With this as & basis, negotistions were entered
into with the government of Alberta. Mine steking
regulations permitted clelms of 160 acres to be staked but
these regulations presupposed the fact that most minersl
deposits occur over reletively small arees end have e large
vertical component, while this deposit occurred in a
relatively thin horizontal bed extending over a large eree,
For this reason the government of Alberte granted a permit
entitling the holder to explore and prospect over an area
covering 100,000 ecres, '

LOCATION

The deposit i1s epproximately 60 miles northwest
of the town of Peece River which in turn is approximately
250 miles northwest of Edmonton, Alberta, The erea 1s
30 miles north of the town of Hines Creek which 1is on
the Northern Alberta Railwey, The deposit lies on the
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east flank of the Clear Hllls where the terrain 1s rolling
and cut by deep creek valleys, The entire eres 1s covered
with trees, some of timber quality. Little or no muskeg
is present, :

Natural gas occurs on the permlt ares. Two wells
each having a potential of about 1.5 million cublc feet
per day have been capped pending a merket, It 1s known
there is good quelity coking coal to the west at varlous
locations along the foothills, Limestone, send and any
other substance needed for satlsfactory smelting operations
is within reasonable distance from the deposit, It 1s .
possible to drive by cer into the prospect area over a well-
graded roed built by the Phillips Petroleum Company north
from Eureka River. Eureka River, in turn; 1s connected to
Hines Creek by a good government road. '

MARKETS

I would like to refer to two publications,
1, UYThe Past, Present and Future of the Canadlan Steel
Industry", by John Convey and S, L. Gertsman, publlished
Jenuery, 1952, and
2, "Basic Industry for Albertes, A Study of Factors
Affecting the Future of en Iron and Steel Industry 1in
the Prairie Reglons", by W. M, Goodwin,
Both papers are published by the Department of Mines and
Technicel Surveys, in Ottawe., These papers are optimistic
sbout the possibilities of an iron and steel industry located
in Alberte, It is their conclusion that en iron and steel
industry at the present time is economically feaslble and even,
they imply, 1f ore has to be brought all the way from the
Steep Rock mine in Ontario, The demend of e growing
population and economy should not be lgnored. The construc-
tion of oil and natural ges pipe lines are pending in the
immediete future. This focuses the need for steel 1in the
west at the present time, It is rumored that more than one
company is currently investigeting the possibllitles of
erecting a steel rolling mill in Edmonton,

CORE_DRILL REPORT

1. General
The object of this prellminary core drill progrem
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was to obtain cores of the iron deposit, to find some ides
of the probable thickness of the deposit; to determine to
some extent the amount of glaclal overburden, and to obtain
some ides how much the overburden varies, but the program
was not specifically designed to delineate the horizontel
extent of the deposit or to find the minimum amount of
overburden, The progrem of necessity was of short duration
due to the pending spring bresk up period., Work began
March 5, 1954 and lasted one month, A model 1500 Feiling
rig wes contracted from Art Fast, drilling contresctor in
Edmonton, W, D, Glenn was hired as supervisor of the
operation, In addition to the drill, two water trucks, a
personnel cerrier, a one-ton supply truck, a party chief's
unit, end sleeping quarters, were provided, A totel of
elght men was employed on the job, A D4 trector was
contracted for the clearing out of bulldozed trails,

The main drilling problem encountered was that of
lost circulation. On hole No,3, for instance, there appeared
to be a cavity at the top of the iron formetion., When the
tools reached the top of the formetion they dropped about
6 inches, An immedieste loss of water resulted znd it was
impossible to regein circuletion although sawdust, bentonite,
cement, etc, were sdded., This loss of circulation proved
to be a common occurrence in most of the holes drilled,

Some suspicion exists as to the accurascy of the
surveying done in conjunction with the core hole program,
The lnaccuracy if it does exist will not exceed 20 feet .
in vertical elevation and will not appreciebly change
any of the structure meps submitted, and of course will
have no effect on the isopach (thickness) mep. This
possible error will be checked es soon as possible,

Upper Cretsceous Plant Spore Horizon (Sheftesbury)

This mep is submitted to show the regionsl strike
end dip of the Upper Cretaceous sediments in the locale of
the deposit, The date is from the seven bore holes drilled
by the Phillips Petroleum Company. As noted, the regional
dip 1s west—southwest and the gradient is about 8 feet per
mile,



Top of Iron Bed

This horizon 1ndicates the regionsl strike and dip
of the ore bed which probebly lies stratigrephicelly within
the Kaskepau formstion, Only date from the core holes =zre
used in contouring but the data from the bore holes are also
printed on the map, The elevations as calculated from the
bore holes drilled by the Phillins Petroleum Company are
not considered relisble due to lag of drill catch samples
end in one or two cases probably improper sempling (Phil
Cen #1 and—Phil Brench #l). Core hole E6 has & bracketted
elevation as well, =2s the ore was present only in the baese
of the glacial till and in ell probebility is slump and
glacially transported down the hill,

The dip on the iron bed is to the west-southwest
at about 10 feet per mile, Smell flexures are cpparent
és on the Plant Spore Horizon, The lines of cross-sections,
A - A' and B - B!, are 2lso shown,

The chief significance of this mep is to show the
conformehility of the iron bed with regionel sedimentation,
& fect which further proves that the iron 1s & product of
direct sedimentetion,

The location of the two gss wells (Phil Cen #1 end
Pnil Branch #1) should be noted, Each well has 2 potentiesl
of about 1.5 million cublc feet per dsy and ere cepped
prending e merket, This cheap natural ges will be invelueble
in any preliminery concentration of the ore( see chemical
enalysis),

Isovech of Iron Bed

This map shows the thicknesses of the better srede
iron ore as found in the verious core holes, Nc thickness
of the ore wes calculated from the Phillips' bore holes eas
it was found to be inaccurste,

It is noted the avproximete line of pinch-out of
the ore to the west has been found by the survey, A
northern "limit" is indiceted by the erosion limit,
Deposition undoubtedly continued some distence to the
north but subsequent erosion hes removed the ore from this
limit northwerd, :
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No limit to the south znd east has been found but
egein erosion will be the controlling fector,

The deposit before erosion wes likely ellipsoidal
in shepe with the long exis trending south-southeast end
lying east of the Phil B well,

In estimeting the tonnage reserves which mey be
considered proven, the following calculztions were used:

Proven erea - 13 miles long
= 3,3 miles wide 6
= 42,9 squere miles = 1,072.,5 x 10
squere feet

.Averege proven thickness of ore - 10 feet

Weight = approximstely 11 cubic feet per ton

Totel tonnage - 1,072,5 X lO6 x 10 x 1 = 975 x lO6 tons
11

This estimete of sbout one billion tons is con-
sidered & minimum tonnage, As no limit to the south is
indiceted and further extention (end thickening) to the
east is probable, reserves grea*tly in excess of this will
likely be proven upon further investigetion,

It should be noted the minimum thickness of over-
burden under which the ore has been found is 75 feet, The
maximum thickness found of good grade ore is 20 feet,
Undoubtedly esress with less overburden can be found to the
south and east and greater thicknesses of the ore may be
expected to the east of where the preliminary work wes
done, : :

Cross Section A - A

The cross-section shows the lithology (from the
catch samples) of the section penetrated by the core
drill, It illustrstes the smount of topogrephic relief
~in the aree end the veriesble amount of glaclel till
deposited, The iron bed 1s overleld by shele end under-
laid by & shele which is often silty, These sediments
are soft and not indursted,

This section illustrates again that the iron
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deposit 1s & continuous sedimentary unit,

-7 <

No other

stratigrephic correlestions ere epperent,

Cross Section;@ew B!

This section agailn illustretes the varistions in
topographic relief and thicknesses of glacisl meterieal,
The pinchout of the iron bed to the west is apparent, No
other correlations ere made,

Log of Cores

The following is a detailed log of the cores from

180°-185"

185-189°

1891-199

240024210
2U20.246"

246'-250"

' the various holes:

Rec, 2'9%

Rec, 5°

Rec,
about 2°

Rec,1t2"
Rec, Full

Rec, Full

‘Shale as above,

Oolitic iron ore, consisting of
oolites (0,5 = l mm, )} in metrix of
dark brown - black sideritic
material, possibly some chamositic
mud, Oolites consist of concentric
layers of light brown limonitic(?)
meteriel, frequently heving &
quartz fragment as a core.

1' as-above
2'8% as above but oolites changing
to pale green, chamnsitic, with

incresse of quertz grains (becoming

quite sandy), Some fossil remeins
and scattered pieces of what appeers
to be half rotten wood, 1'4% mainly
shele, quite sandy, some scattered
oolites Some porous spots bleeding
heavy oil slightly.

Meinly fine shaley, friable sand-
stone tight, some patches of
porosity in upper piece with heevy
0il stein,

Shele, light grey9 plant remains
streaked silty

Grey sheale




#E = 2

E - 34

#E = b

2781.282% !

282412864 !
28641..288"

2881..2931

2931-298"
298%.3031
93t~ 98%
981103

103'-108"

108!=110"

2200223

2231.228"

228%1-2321

2321-233"
2331-238"

Rec,

Rec,

Rec,

‘Rec,

Rec,
Rec,
Rec,

Rec,

Rec,

Rec,

Reec,

Rec.,

Rec,

Rec,

Rec,

409%

nry

I

50
LioW
5n

Solid ore with scattered quartsz
(not too high in quartz %)

as above
as egbove, little quartz

(probably core is upside down)
about 2! pyritic grey shale,
remainder is quite sandy with
scattered altered oolites, some oil
bleeding in bottom few inches,

Grey shale
Grey shale
Solid-ore with very little quartz

Solid-ore with negligible quertz
as above

Approximately 2! of ore with dark
oolites and considerable quartz,

3% as above, oolites becoming
scattered and few and much quartz,
Rounded fragments of white calcarecus
materiel (essentislly 2 sandy shale),

1'5% g00d ore
1'7% sandy shale

Oolites and matrix dark
8p.Go

Solid ore,
brown, very little quartz.
higher than in other holes,

3'9% ore as sgbove,
8% gsandy shale,

Some ceaved gravel,

Solid heavy ore as above, (derk)
possibly some oil stain, One large
fragment of petrified wood (or coall,
Fragments of above

Dark crumbly ore
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%E =4 238"-2#5?744&éeg~5“ ' 'Derk _crumbly ore, =ltered.eppearance,
Cont, ) ' quité heevy "increesed quartz.

#E = 9

24302481 Rec, 1'8% Sendy oolitic shele

248%..253%  Rec, 5 Sendy shale with scattered pebbles
138%=141! Rec, 2! 1 fragments ore with some greenish
altersation of colites
1! derk ore as in E-4
141 %1448  Rec, 3! Heavy dark ore, very little quartz
14401460 Rec, 1° as above |

1461-149%! Rec., 2'11% 9" ore =s above |
1!7% goft shale (cavings in plugged
barrel?) 7% ore as above

1493 '=154% ¢ Rec, 51 Oolites becoming yellow=brown, Very
: little quertz.

15449157 Rec, 2'6% shele, sandy with green altered

oolites,
1577-161" Rec, 4! Shele as above
828. 84" Rec, 0'6% Dark brown ore, quartz rere

A totel of 15 semples were submitted to the
University of Alberta for chemicel enalysis, Eesch sample
was over an approximste 5 foot interval., For this purpose
the core was chipped at epproximetely 3 inch intervels for
the making of a sample, Each sample was prefixed with
the letter "E" denoting Eureka River, the second symbol
indicates the number of the hole, and the third symbol
refers to the footage intervesl of the core measured beli.
the surface of the ground, as follows:

E 14 - from 180 feet to 185 feet

E 1B - from 185 feet to 188 feet

E 2A - from 278 feet to 282% feet
E 2B - 282% feet to 288 feet
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93 feet to 98 feet
98 feet to 103 feet
103 feet to 110 feet
220 feet to 2253 feet
225 feet to 232 feet
232 feet to 238 feet
238 feet to 2103 feet
135 feet to 141 feet
from 141 feet to 145% feet

146 feet to 151 feet
151 feet to 154% feet

HEEHEHEEHDEEER
o & EFwww
UaQwpuQwrawr
g+ 000 08 00080

The following are lettérs thet we received from
the University of Alberta reporting on the chemical
anglyses: :

Universlity of Alberts
Department of Chemistry

April 26, 1954

Mr, D, B, McDougsll
2, 901 - 8th Avenue West
Calgary,Alberta

Deer Mr, McDougall:
The following are the chemical snslyses of

"~ the samples which you sent to me, The sanples
were dried et 1109C before analysis:

Sample Number E 1A E 3B E 3C E 4C E 4D
Loss on ignition 13,64% 12.57% 12,52% 12.98% 12.63%
810 27.49 27,34 48,46 34,05 37,89
Fe253 50,10 50,58 28,02 41,55 35.47
03~ 6,11 5,95 6,00 6,55 7.70
ugh 2.62 2.3k 2,68 2.3  3.30
CaO o 0,19 0 0 0
Semple Number E 1B E 24 E 2B E 34 E 4A
Loss on ignition 16.32% 12.80% 16.37% 15.35% 1h4.56%
510 23,18 31,68 19,93 21,52 23,80
Fe28 4648  B3.84  52.9L  51.98 52,46

7025 7,40 6.55 6,30 5,80
5 % CaO* 4,68 2,53 . 2,87 1.31 1,60
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Sample Number
Loss on ignition

S8i0»
Fes0
Algog
MgO 2

- 38%
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E 4B E 54 E58B  E 5C E 5D
13.75% 12,93% 16.37% 15.24% 13.76%
27,3k 26,1L 25,57 2L, 70 27,36
L9 L7 48,88 48,88 B6,67 45,98
6. 50 7. 40 6,50 8,05 7.45
CeO% 2,06 2,64 1,66 3,32 2,95

# Calculeted as MgQ

If the percentage of iron (rather than iron
oxide) 1s celculzted on the ignited meterial the
following results are obtained:

Sample Number Percent Iron

E 1A 40,5
E 1B 38,8
E 24 35.1
E 2B i3
E 3A 42,9
E 3B ' Lo, 4
E 3C 22.4
E 44 L2.9
E 4B 40,1
i 4¢C 33.4
o 4D 28. 4
E 54 -39.2
E 5B 40,8
E 5C 38,4
E 5D 37.3

It would eppear from the epprecleble los

on 1gn1tlon that part of the iron in the vdrlouo
samples is present as iron cerboneste., Pure iron
carbonate ignited to ferrous oxide would lose about
of its weight, Pure iron oarbonate ignited to
ferric oxide would lose about 31% of its welght,

A sample of material containing 60% iron carbonete
and ignited to ferric oxide would lose about 18 or
19% of its weight,

All of the samples heve been examined
spectroscopicelly by Dr. K, B. Newbound of the
Physics Department, His findings indicate that
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there are no other metallic constlituents present in

-apprecieble amount, He will be sending you a report

on this shortly, It should be noted that spectros.
coplc examination cannot reveel anything about the
non-metallic components of the sample,

I trust that the gbove information 1is of the
sort that you desire in connection wlth these samples,

Yours truly,
W, E, Harris
Universlty of Alberta
Depertment of Physics

Edmonton, Alberta
April 259 1954

TROGRAPHICEXAMINATION OF 15 SAMPLES

The samples were sparked using aluminium
electrodes, potential of about 2000 volts (peak)
and an L=C circult with a reletively long time
constant to enhance the arc-like phase of the
spark, Since aluminium electrodes were used,
this work does not glve any indication es to the
presence or absence of aluminium,

Due to difficulty in dissolving the materlels
in common acids and .beses, the powdered samples were
placed in depressions drilled in sheet aluminium,

 Exposures of two minutes and 10 minutes were taken
“on Kodaek "Super Ortho Press" Plates using a Hllger

"medium® quartz spectrograph.

The presence of such a large amount of iron
and other materials which give rise to band spectira
renders the examination for trace constituents of
the samples difficult end uncerteln with equipment

- availeble,

The following elements were found 1n all
samples:
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iron = mejor constituent

megnesium - less then 10%

silicon = lines week, element difficult
to excite

sodium - less than 1%

calcium - less than 1%

chromium = presence not definitely

estaeblished, but possible

Sample E 5D contained tin (minor
constituent).

XK. B, Newbound

Assoc, Prof, of Physics

The minerslogy of the deposit is extremely
interesting., A fresh core hes the appearance of Jet
black cavier, After exposure to the air there is a
discernible chenge in colorestion, with & yellowish
tint becoming apperent, This change progresses over
& period of deys and even months until the westhered
core has the appeerance of a dark golden send, JIt 1is
believed, although not confirmed, thet the deposit is
lergely an eamorphous iron cerbonste which partly
oxidizes on exposure to the air to limonite. Minor
eamounts of pyrite ere a2lso found in the basel part
of the deposit, :

Approximetely 3 inches of core teken from
the No.3 hole was sent to the University of Alberte for
- mineralogical anelysis, The following is & letter
received in reply stating whet their minerelogical
enelysis wes:
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University of Alberta
Department of Geology

Edmonton, Alberte
April 22, 1954

Mr, D, B, McDougell
2, 901 - 8th Avenue VWest
Calgery, Alberte

Dear Mr, McDougell:

Thank you for sending the sample of iron
ore from the Peace River aree, I found it quite
interesting,

We hed two thin sections prepared snd
insoluble residues were calculeted on the mseteriesl,

In thin section the ore appears similer
‘ to the Clinton iron ores of the esstern U, S, A,
and =zizht pronerly be cslled an oolitic iron ore.
However there are two mejor differences in the
Peace River ore end the Clinton ore, The mejor
minerelogy of the Clinton cre is hemstite (FepOs3)
wheress the msjor minereclogy of the Peace River
ore asnpears to be en amormhous iron cerbonete
(possibly siderite - FeCOB)g Also the Pezce River
ore eppsrently conteins & higher percentsge of
silica in the form of quertz, There 1s enother
carbonste present in the sample you sent wiich
hes e dusty evwneerence and may be & calcilum
carbonate containing some iron and meznesium,
The followiiy 1s a drewing to show the dispegition
of the veriosus minerals:

Quar*- nueclene

#——— Oolite ... .-

Amorphous
Fe Carbonate
(siderite?)

Dusty cerbonzate?
(plus some silice)

Fragment of silice
(quertz)

[ SIS S

‘ Rock Fregment
containing some

Fe (as oxide?)
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For comperison purposes I should like
to see & complete chemicel anealysis of the ore
(including a cerbonzte, phosphate, Titanium,
~ sulphur snd silice analysis), This anelysis
would be necessary in order to meke a more
cccurate appraisal of the minerslogy as the
meterisl wes too dense for optical determinations,

Furthermore I should like to see other
sections of the core to see if there is any
ma jor chenge in the minerslogy which would meke
the ore more veluable, All informaetion will be
kept in confidence.

There is e cherge of $3,00 for the
preparation of the thin sections which should be
made paysble to C, E, Moffat, lDep’t of Geology,
University of Alberte, Mr, Moffat hed considerable
difficulty in prepering the thin sections due to
their crumbly neture, However 1f you send more
meterial he 1s willing to attempt a plastic
impregnation technigue, '

Thenk you agein for the sample and I hope
that the informstion 1s of someé use to you,

Yours very truly,

C., P. Gravenor

ORIGIN OF THE DEPOSIT

Whet is the origin of the Peace River Iron Ore?
Where did the iron come from? Why &nd how was 1t
deposited in such & fashion?

The deposit lies on the east flank of the
Alberta geosyncline, The surface is covered to a
verisble depth by a layer of gleciel till, The
consolidated-sediments underlying this are of Upper
Cretaceous Age., These beds gently dip to the west-
southwest &t about eight feet per mile. The totel
sedimentery section is in the order of 8,500 feet
thick, The area generslly has been relatively gulet
since Pre-Cambrian times, Tectonic movement has been
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on a very minor scele and lergely confined to the
Paleozoics, It 1s inconceiveble therefore that the
ore bears any direct relationship or has 1its origin
from the Pre-Cembriasn as the possibilities of the
circulating weters bringing up the iron in solution
from the Pre-Cambrien elong any hypothesised fracture
plane can be ruled out, The deposit must heve been
formed as a function of the natural sedimentery
process,

Iron is the second most abundent metal in
the earth., The aversge content of iron in the earth's
crust 1s 5,05%., It hes been calculated that the
portion of the earth's crust beneath the United States
elone to a depth of 1,000 feet contains 275,000
billion tons of iron of which only ebout O,1% has been
concentrated into commercial deposits, Cleerly,
therefore, one need not loock beyond the ordinary
rocks for an edequate source of iron in deposlts,
The iron ceme from iron-bearing minerals in the
surrounding sedimentary rocks and from the red
coloring matter of the surrounding sedimentary rocks,

It is belleved that the ore 1s a marine
shallow water deposit, The oolltic cheracter of
the ore is consldered to be diagnostic of marine
conditions and to have been formed by colloidal
processes. Such deposits give rise to the largest
iron ore deposits in the world, The deposit 1s
similar to the Jurassic Iron ores of England, the
Clinton Beds of Alabame and the Luxemburg-Minette
Iron Measures,

This area, =t the time of depositlon, wes
at the edge of a shallow sea., Slow moving,
meendering streams with very little gradient passing
over the land mass to the east and dissolving iron
in thelr weters found their way to the sea where
organic matter wes abundant. Gradients of the
streems were too low to permit much suspended metter
to be transported and consequently little
sedimentation accumulated with the ore except for
very fine grained sand, These slugglsh streeams
introduced the iron to the sea, the iron being
carried in solution. Colloidal iron would be
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precipiteted almost instanteneously upon contact
with oppositely charged electrolytes of the sea
water. The iron was deposited as an oolite
usually around a grain of sand, Free oxygen was
ebsent or limonite instead of ‘iron cerbonate would
have been deposited, The oolitic structure 1s
believed to be formed by successive layers of iron
carbonste gel being deposited around a sand grain,

This theory of the origin of the deposition
is supported by all known facts.

PRESENT OSTAT

US _OF DEVELOPMENT

1.4 bulk sample of spproximstely 50 pounds
has been sent to the Division of Mineral Dressing
end Process Metallurgy, Depertment of Mines end
Technical Surveys, Ottawa., They will attempt to
. carry out concentration tests.

2. Topogrephic meps sliowing elevations ere
being compiled from seriel photos, '

3, A surfece geological perty will be in
the erees as soon &s the weether permits, They will
~ treverse the area trying to find if and where the
ore outcrops, From a visuel examination of the eree
while the snow was on the ground the impression was
geined thet there will be insufficlient outcrop to
satisfactorily map the aree by surface geology.

SUMMARY OF RESULTS

: The following conclusions cen be drawn at
this time: ’

1, There appears at first glance to be e sufficlent
market in western Canade at the present time to
werrent esteblishing en iron and steel industry in
Alberte,

2., There are large tonnages in the Peace River iron
ore deposit., A minimum estimste 1s one billion tons,
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3. The ore occurs under sufficiently little over-
burden so a strip mining operation should be fessible,
The deposit is loczted 30 miles from & rellway,

iy, The enalyses of the samples indicetes the deposit
can be preperly celled a commercial iron ore,

5. The presence of natural gas on the permit area
will meke the beneficiation of the ore (to & minimum

grade of 41% iron) very cheap, The large amounts of
gooa coking coel in Alberts is a further considerestion
for a cheep smelting opersation,

Respectfully submitted,

D, B, McDougall
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