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General statement: - All previous investligations of mineral

cuvdrlies for an iron industry have, wita one excention, been

based upon blast furnasce reduction and consequently the scope of the
inguirlies was limited to sunnlies adjusted to the restricted capa-
oilitles of such furances. The excevtion was a British Columbia
Investigation thst wes vpurposely limited to the use of ores within
the province.

For the above reason and becauge interest in "far away"

Alezska has been confined to overators seeking high grade ores the
iron deposits have received mesger attention. The informstion
avalleble has been obtalned as parenthetical and inferential de-
ductions and from reports on other deposits. Nevertheless, 1t 1is
possible to present a statement, sufficlent for tne purpose of
the report, as follows.

It annears that devosits of iron ore are widegnread but so
situated as to be a long dlstance from possivle economlic transportat-
ion.

All the deposgits worthy of ilmmediate attentlon are on the
Prince of Wales Island. Hagnetlte has been found in three dlstricts

on Prince of Wales Island: on Kasaan Peninsula, on Hetta Inlet, and

Near Hunter zng Tep Baye



Kesaan Peninsule is z promontory on the east slde of Prince
of Weles Islend that lies between 132° 5' and 132° 25! W. longitude
end 55° 25! and 55° LO' N. latitude. It is gbout 20 to YO miles
northwest of Ketchikan, end has en areas of about 60 square miles.
The mines and prospects are at elevetions of 200 to 1400 feet. All
of Them zre within 3 miles of nevigable tidewster, and most of themn
are within one mile of the shore.

The Hetta Inlet or Copwmer Mountain mining district is situated
ori the West Coast of Prince of Weles Island 35 to 40 miles west of
Yetchikan, in about 5%° 10' to 55° 17' N. latitude and 132° 30%' to
132° 4o' W. longitude.

It 1l¢ near tlie heed and on theeast side of Hetta Inlet whilch Le
tributery To Cordovzs Bay. The mlnes and prospects are from 1000 to
3000 feet above tlée and are one to three miles from nevigable tide-
veler. ’

Hunter and Ten Baye are on the West Coast of Prince of Wales

Tsiend, near its scund end, zbout UL niles soutawvest of Ketenlixan.

)
Theyv are ehout 30 miles SSE. of Hettz Inlet. The prosnects are
from o ouverter to half 2 mile from tldeweter, and ere at eievetlions

or only a fevw nundred feet.

Ores - cunriferous mecnevites. - Ulost of the Lron ores of

Prince of Weles Islenc sre intimstely ascocicted with low grede

coyer oree. The mecneiite-bezrings ore baoliee of Prince of Weles

L

vitrdr, Tthe contect-

(o]

Island consist of lgrze lences that are foun
metznornhic zonec. The mnarnetite masces occur s ore ehicots within

vhe rocis .
® of the contact zone.



The magnetite lenses are irregulsr in sigze, shape, gnd dils-
tribution. The magnetlte ores occur in zssocleflon with cooner
minerals, chiefly chelcopyrite and its alteratlon products. Conse-
ouently the presence of copper zand sulvhur ls Lo be expented. Since
the codmer orees have been, or will be, mined separstely, only
small emounts of such minerals would be intermingled with the iron.
ocres. None of the covper ores were of high grade.

The ore should be, as fzr zs& the associzted non-metzllic
ninerels are cobncerned, self-fluxing.

The following are analyses thal are representetive as showing
the range of composition of the known magnetite ores. of Prince of

Wzles Island:

Mourt Andrew 60.8 ce 10.3. 0.54% ... . 0.90
Fount Anérew 65.¢ . 5.4 3.60 ... 3.36
Fount Andeew U6.2 .. 32.3 1.k1 ..., . 0.57
Kount Andrew U42.% . o 15.2 W.30 ..... Ce e e
Lemie 62.6 ... ... S.3 0.7% ..... 0.1 0.05  0.00
¥eamie 7.8 7.7 2.7 10.6 6.30 ..... ... ... C
Stevenstown LL.2 .. ... 18.3 2.50 0.056 0.00 0.00 0.12
Poor lan's b1 ..., 4.z &6 2.51 0.020 0.08

Poor Men's  65.0 0.5 4.9 0.81 0,00k 0.ob

Foor ien's 5.2 3.0 6.5 1.42 0.020 0.07 : .
Poor lzn's Gu.s . 5.7 4.4 Q.uE 0.G1% 0.96

Lorning Star 56.0 15.5 1.27 0.00¢ 0.k2 ..., .
Korning Ster 5S.4 11.5 0.77 0.006 0.50

Tne zbove anelyses were telen of ore bolles left zfter being
exnlored or mined for cooner. It is expmected thst Thz osremined for
iron will be mucn lower in both sulrhur andéd codoer.

The removsl of sulvnhur in either the blzst or the electric

-ty

dfnece offers no problem tlough it Goes increase the cost,
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Gou*er ouesvion - The prssence of conover in the srelved

iron 18 not detrimentel according to a large number of suithorities
whose opinions are gucted atv length in Aovendix F. In feev, in
late vesrs, it has been proven to be beneficlal to both cast iron
2né &teel. \

Before modern testing methols had been develoved, blsck-
smithe noted red shortness ir. iron, the csuse for which was ascribed
to the presence of covper. All writers agree thet couper increcses
the tensile strength.

The hardnessg tesvs show the high-conper steel in &1l tests
to be herder thzn the low-covner. The Charny shock tegts show the
algh-codner steel in egll cases To be superlor to the low-copner.

In =24dition to rendering mallesble iron sueceptible to in-
provenent by precinitetlion-herdening trestnents, comvwer hes another

potentislly useful effect 28 an sccelerator of grephitization.

The effect 1g roughly »rovortional So the amount 2»f conner

On

adled and 1 per cent of coonver results in g reduction of granhitlizae-

tion Time by about 50 ver cent, elthouzn this ls =ffected by the rete

o
[

£Ting and other Tz

I
oy o4

@

ors.

o

Y
The 2déition of 1 to 1.5 per cent of conver increases the
vield »oint of malleableized iron Vo the extent of zbout 10 000
nounGs per sguere lnch.
References to the usge 2 cooper in grey ané mallesvle cest

eTinlte

On

iron are becoming incre-sinsiy numerous. thus showino =z

imsetus Toward utilizing tile Aneymensive eleument for the purose of

Elioying L



In malleable iron, coovner speeds up the gravhitizaiion,
rzises the tensile and narticulerly the yleld strength, increzses
the hardness, modifies the galvanizing embrittlement effect, pro-
motes corrosion reslstance, and mzkes the iron amenaple to nrecipi~
tetion hardening. 8ince it reterds the rete of translormation, copper
agssiets in the heet-trectment of gray or malleable iron by retairn-
Ing certein structural features, obtained in unelloyed irons only
on renld cuenching, 2t mucn reduced rztes of ouenching.

¥illing - Concentrsting - Beceuse of the long heul and to rid

the ores of sulnhides, 1t may be deslrable to mill anc concentrate
them. W. H. Whittler, as & result of experimentel tests, states: -

Metallurgicel experiments indicate that the
nyritiferouve end gengue-besring magnetites are very
satisfgctorily treated by magnetic separaition and
thet wet separation will be best sulted to the finer
crystelllized oree of Frince of Wales Island, Aleska.

It 1e elso pnrobatle thst tThe coprer Yearing mezneltites
vwill best be trested by a2 combinatlion of flovetion end
wet meginetic seneretion, in which both the conper and
iron rmey be recoverced. It mizht be Tound noet dracticable
in eore ceses o envloy & comodlngtion orf mezhetic
gensretors end concentrating tebles. Roesting or sinter-
ing, and noculizing of Tlnes, pertlculzrly concentrztes,
will »robzbly be zdvisanle."

The coct of thie sh»suvld be less than one dollar.

Coste of
milling enc Sinter- Per ton
marnevic - ing. of ore.

sepexretion.

Stensfield, B.J.ovres 40% to 70% 0.7%0 1.30 1.80

=09 T Lot - - 0.67%

U0 L0 09 Y. 05
Digeeninsied conwuer ore - - O.RC - 1.0C
Celunet ané Arlzona - .31 -
wineville, ®, Y. - ~ D.2%%
1230 U. 8. 52.C7 to 95.27 ~ - 0.U437




Costs - The Mount Andrew, lMamie 2nl Stevenstown, Poor

\

¥en's, Rush & Brown, znd Jumdo »rovnerties all have large mingbtle

)

denosits of magnetite ore contzined in ore bodles tiizt have been
prosvected and developed in greeter or lese Jegree as low grzle
onver ores. The zmount of such probable ore in each of these
provertiece ls of the zenersl order of magnetite of at lesst several
hunired thousand tone and pernsps a few million tons, depending on

continuity of ores ouvvside the actual workings. These properties

-.

mlzh' also perneps e exwect to yleld, by specizl esearch, on or

-

beneeln the surflfece, a large amount of additionzl ore in ore bodies

N

thet 2re not now imown. Such =dditionsl ore mizht amount %Yo one
or moire milllion tone for esch provertiy.
It seeme evilent tnat there is sufflcient ore sun:ly for

geversl yeszrs, thet czn be obizinegd without much cepital expernse,

-

close To tide weter and of alul grade end suited to eleciric Turnsce

-

use. During the »eriod of tThelr extirustion - the other evireciive

wrosnactive aress could be exnlored.

Kining of the lesrger comper-besring magnetlie ore:bodies
Prince of Weles Islznd hes included open cubt mining, mining fron
¥
£CiTe that undercut Shie ore bodies a2t Genth, with "glory holss®

tentling VYo thie surlece, and deed wvoriings.

Thege dgnosits can be crouned and

-

r AP the orz ls milied to
separate vhe zangve Linerzlg =zud »erkzys the sulzshur end copver

ringrels,  Assuming 1500 %Tone of ore inined per dey and milled and

— P o
Concentrated to a 1,200 ton »roduct, Tne COBL ¥W.i- be:

4
——



Mining 1% tons of ore 2t £1.50 = & 2,25
Milling . . . e e e o 1.00
TransnorLation e e . i.72
Cost per ton 65 per cent ore . § 5.00 deliversd atb

Portlend.
r. L. H. Metzgar, Generel Superintencdent, Alaciz Juneau
Goll iining Co., Junzau, Alzsila, in 2 personsl comwunication, dsted
September 3, 1635, sald:-
"The Alaske Treadwell Gold Kining Company

shinpned concensrates from Treazlwell co the Taconmez

smelter. If shipments were to be mede in lovus of

5000 tons it would be more practlcal to siip in »prov-

erly designed and constructed freighters then to ship

in barges. The inlend waters of southeastern Aleske

are open the yveer round gnd witnh due precsution dur-

ing the stormy periods, shipments coulé be made the
yeay roung.'

The Pecific Coast Cement Co. are seid %o trans»ort lime-
stone from Dell Islend. Alzeks to Seettie at $£0.50 a ton. The

deposits are 211 close to Tide weler end good herdors.

IROR OF THZ YUKON

In the Nortliern pert of tie Terrisory on the wesitern
brunCery nesy Aleskz and west of Waitehorse eare denosits that may
ve lerge but ere so removed from vossible transvortetion thet they

ere mentioned only for purposes of comdlete tebulsition.

A Gevoelt of hemesite frur miles west of Wiitenorse could

- - .

be minsd chezply bdut vould involve rebullding a reilwey to Wnite-

-

norse and then 112 riles by reil and 1L00 miles LY water to Poritland.

~

Thne Cenoelte mey De larse but only szbout 277,000 tons of ore is in
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PRICE OF IRON ORE

e price of 1ron ore 1s zenerglly glven as st the mine.
The average for the years 1306-1933 nes been as follows: hematite,
£2.50, brown ore $2.41 magnetite. $2.98 and the general zverage for
all ores hes been $2.04. The year 1320 was the yesr of maximum
prices. Since 132l the prices have remsined fairly close to the
long time aversge.

The price at the mine includes 2ll capital, operating,
interest, depletion end depreclation end »roflt cherges. The Prices
2t Thne mines of vroperties neld by lerge corporaiions are z2lso subject
to artificiel fixetion in the interest of comvany policy.

The costv of the ore 2% tne furnace inciudes, in eddition.
the same 1lists of cost itieme for trensvortation. Thus the unit
prices estavlished June 7, 1933, for the four stznlard gredes of
Lake Superior ore sre tlhie same as those for 1929-32, as fo%lows:

2 cente; Mesebl Beegsemer, 9.029 centg; 0Old

N

Cld Range Bescemer, 3.
Renge non-Bescemer, 9.029 cente; and Mesabi non-Beceener, 8.73Z cents.
The »nrices per ton thast correenond to these »Hricees are regnectively,

0la

)|

SL.co, $4.65, gU.55, end &k.55. The boee of Besczemer ore,

annze and Keeghkbl, for 1925-3%3 1s & mevasllic-iron cortent of H1l.5 per

cert (naturzl), instead of 55 wer cent, ag for 1524 and many earlier

)
yeeTE. The base of non-seccemer ore, 0ld Range end Mesabl, remeins

7.



as heretofore at 51.6 per cent (natural). In 1S34 the costs 8%
tlie Gozetic range were $2.63, Merouette $2.19, Kenoninee $2.41 and

underground $2.39.
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(€)Y Iron ores sunnly. -

(a) The iron ores of the depvosits recommended by this
revort are of 2 higher grade then those used by the Nztlion as a
whole. They aversge over 60 per cent metallic iron. Hence, on
the sbove basis, there will be needed §60,000 tons of ore, which
for a 333-Gay year ls 2,882 tons a2 day. The figure of 1,000 ftons
e dsy regulrement is therefore a conservetive figure. The cost
figures in thle revort are vesed upon That guantity.

(b) There are many denosits of iron ore in the
wesvern part of the Americes. Xany of them ere large dut undevel-
oned. Some of thece denocits may become eveilstle g few years
2fter 2n Llron and stz2el industry 1s ectetlished. All such Gevosits
Neve ween loceted, considered, endg ere described in ths revort.

{(c) Proven &enosits within economic trensportstion range

=~

sre ine rollowing:

(1) Kesaan Peninsule, Alssks, msgnetite ore 50 ver
cenc metellic iron, Bessemer, semi-self fluxing, low sulphur eand
covmer, seversl million tone, 3 monthe te rnroduce, 1,000 miles

N

vater czrriare, coet celivered L.l to €5.07 o ton.

/0.



(2) Louise, Texada end Vancouver lslands, megnetite,
60-53 ner cent metellic iron, Bessemer, semi-self fluxing, rmoderste
sulphur and copper, sevVeral million tons, 3 months to produce 71D
to WO mile water haul, cost delivered 4.50 to §k.15 & ton.

(3) Iron Mountzin, Weskington County, Ideho,
hemgtite, magnetite, 57 per cent metallic iron, Bessemer, 3 milliion
tons, one yeer to produce, 420 miles rell haul, cost delivered §k.70
e ton.

(4) Dayton, Neveda, hematite and magnetite, 62 per
cent metegllic iron, Bessemer, 1,500,000 tons, 3 months to produce,
310 miles rail and 650 miles water carrlsge, cost delivered $4.75
con.

(5) Cave Canyon, San Bernardino County, Celifornia,
hempTite end meznetite, 60 per cent meteilic iron, Bessemer,
seni-self fluxing, 5-10 million tons, 225 miles reil, 9429 miles
weler cerviszze, cen be »ut into operetion oculckly, cost delivered
$4.32 2 ton.

(6) Ship Yountein. 3an 3ernardinc County, Czlifornie,
5% per cent metellic iron, Beesemer, neny milllon tons, 270 niles

945 milee water czrrisge, 3 monshe to nroduce, cost delivered

(7) El Tenustete, Bzje Cezlifornie, Mexico, hemetitve

and megnesite, 65 per cent mes

4™

211ic Lrowr, wartislly Bessemer, very

[
]

kdd

48]

e, 3 montas to nroduce, 1125 miles weter cerrispge, cost Gelivered

n)

O & Ton.

O

A |



(8) E1 Mamey, Colima, Mexico, magnetite and hemetite,
56 per cent metallic iron, Bessemer, 24,000,000 tors, 4 months te
produce, 2,180 miles water carriege, cost delivered $3.60 o ton.
(9) Las Truchas, Michoacan, Mexico, hematite and
magnetite, 6% per cent metalilc iron, Bessemer, 50,000,000 tons,
5 monthe to produce, 2,300 mlles water carrizge, cost delivered
£$3.60 a ton.

(10) Mercona, Peru, hematite, 63 per cent metallic
iron, Bessemer, 50,000,000 tons, 6 months to »roduce, 4 250 miles
water csrrliage, cost dslivered $4%.30 a ton.

(11) Taltsl, Chile, magnetite end hematite, 63 per
cent metalile iron, Bessemer, 50,000,000 tons, 6 months to produce,
5,28% miles water cerrisge, cost delivered $U4.05 a ton.

(12) Algerrobo, Chile, magnetite, hematite, 65 per
cent metzllic iron, Bessemer, 50,000,000 tons, L4 months to produce,
5,49L miles weter carriege, coet delivered §4.75 2 ton.

(13) Chensr Quensdo and Doredo magnetite, hemstite,

53 ner oenf metalllc iron, Bessemer, both severesl million tons,
£ monthe to produce, 5,500 miles water carriage, cost Geliversd
gL, 25, ’

(14) E1 Tofo, Chile, magnetite, hematite, 64 per cent
metalillic iron, Beasemer, 100,000,000 tons, 1 month to deliver (oper-
eting), 5,569 miles wsater carrisge, cost delivered &l.30.

(7) Reducing Agents.~ In the electric furnace carbonsceous

netverizls are not needed 25 fuelsg but only as reducing sgente. Hence

(X



there 1ls a reduction of two-ninths of the welght and one-third of the
volume of the load by using an eleciric furnsce insteed of a blest
furnece. Also the electric furnace can use & wide varliety of sub-

stances as long a8 they have good deoxidizing properties.
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QUANTITY OF ORE REQUIRED

Tne average z2nount of ore used during a thirteen year
period up to 191% was 1.746 and for 1931 it wes 1.700; for 1972
it was 1.542 and for 1933 it was 1.66%.

The Pennsylvanie sverage is 1.637, the Ohlo is 1.5#0,
the Alabamez is 2.457, and at Coloredo and Utah 1.850 tons of ore
are recguired.

From the sbove we lesrn thzat the ore used leg of 2 tenor
thet 1.75 tons of it make up 90 per cent of the nlg iron, or 3,820
pounds of ore eguals 2,016 pounde of iron, or 1.939 tons of ore
eguals 1 ton iron. Thls shows that the zveraze ore used in the
United States 1s 2 1ittle elow 50 per cent metellic iron. The West
Cosst of North Americe can obltein ores thet will everzge vetter thisn

¥ metelilie 1ron.

(S

o]

5 mner ce
Penneylvanias ané Ohilo, denendent uvon Cieteani sources, cre
forced to use only hiign c¢rade ores, ancg ligrylend under & greetler
henllcep immorts ores of only the hignest pgrade.
The averagze metzllilc iron content of fifteen loczlities that
ere vossitle sourceg of iron ore Tor Bonneville s¢ determined by
thig study is 6% per cent. If 211 ore is used, thern 1.57 tons of

ore woullk e reguired to nrroGuce one Tton of metsilic iron. If ore

w

’nd ~
°0rgp ere used in their usugl »ronortion, 2 to 1, then 1.05

Tong of ore will be recquired.

)47,
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(15) Costs - The estimated costs of raw mineral supnlies,

leid down 1n Portland, azre as follows:

Iron ore, 60 per cent metsllic iron,
Bessemer grade, a ton Do

Coke, 81 per cent fixed carbon, a ton
Limestone, 90 per cent CaOOB, g ton .
Dolonite, raw, o ton . . . . . . . ..
Dolomite, celcined, o ton

Keznesite, rew, a ton . . .

llegnesite, celcined, a ton

Silice YoCK, 2 TON . v + + wu « v« v v e
Chromite, U5 per cent CrQOB, 2. ton

¥Yenganese, 48-50 per cent Mn, e unit

$ U.50
6.50
2.50
3-75
7.50
7.00
9.00
6.00

10.00

0.17

If pig iron or hot metal is produced wholly from iron ore,

the »Drobable cost of raw meteriecls will be:-

1.56 ton 60 per cent iron ore at §4%.50 o ton

300 1lbs. coke, 81 per

o

1000 1bs. limestone, S& wner cent CaCos ot $2.50 2 ton

Dolorite or meznesite
Crromite

hiengenese . .

Total . .

ent fixed carbon st $5.50 a ton

$ 747
2.60
1.23
.20
0.06
0.0%

§ 11.67



