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The blast f'urnaoe - $teol furnace c~lex 'based on coldns 
coal, iron ore and forrous scrap oontinues to 'bo the Pl"lne1'P81 stool 
produoing mat1'.tod. The electrio furnnne method 'basad e11 eCl"ap is of 
ccmparative17 minor ovenll im?Ort-.'J109. 1ioVJ&Ver, where "lory chQ!1p 
power 18 plontitul and ook1.ng ooal not aVailable, this is often the 
cheapest me'hod tor supplying a limited or epea!al =nrket, or usinS 
ra .. matel'b.la unsuited to the conventional procass. Interest ill 
~riou. direct :reduction p1"OCCIttG.tea has 'boon at. a hieher levol :1n 
reo<nt lears, bu1 1n on17 a vezy few. epecUl cnees bay. these proao806s 
beeu placed 1n CQmI7lero181 opent1on. 

Ilegardlen of the method u:wd, iron ON is the 'bBs1c startine 
point tor produotloA .of new ferrous matorial. For a ba~io nad Ol'rpital 
intense 1.ndustr.1 ouch a8 ateel produotlOllt ftCCGl;I& to a ~lative17 
inexpenclvG, r&liablG a.nd long term CUPPl.l' of UooD. Oft· 18 essent1al.. 
I!oat atoel 1ndWJt-~es have eat.~'bl1ah9d blSQ8 of SllP'P17 for 20 to 50 
leara abed. of aot'lal requ1.remonts. 0 

];y 'he end of '\'.'01'14 ~ar II the Uo1 tsd States had. oocon:e 
concerned about the deollning avaUabU1t1 of' traditional msdlwa £,r&c!G 
41ro01l ru:s.ipp1..Cg oras 1J:l1he Lske Superior d1strlot, in X'GlaUon to 
projeoted nqu1r&.nsnta. AD a X'Elsult" mal'l,7 UnltGd Statos firms commenced 
a world wide se,,>l"ch for high (!mde orea, part1cul.er17 in Camd.at routh 
Amer1ca and J~rlca. In the United States. nction was t~ken to lntenoif1 
research into ~netlciatlon of mG<Hum trrada oros and iron tOr.l1l'1tiorl 
.. Moh would not 'be regarded 8S ON without coA~ntratlon. 

Jlaw discoveries of high erae. O~ in Camda. Ve1ll!)zu.ala nnd 
Liberia resulted, and 'by 1955 lsrge tonl1!.g0.G ~ro 'being l'rodt;.oGd f'ro.:a 
these nnd other ~p()sl ta tromtbe :f'1.ret -post--.rm.r waft of 001( oooot:ruotion. 
'l'b.G raw 01' 8~loratlon ns cteppGd up during the tlttlQS bJea\lsa of tha 
InoNlloed demand for higher ersde oro. b7 EaropG and Js:pan. A seoond 
wave of mw construction in .Afrlo.'ln. Asian and Latin }.mencan 'OCIuntriG'S 
hae %'(tau]. ted 1A the o1nlaa. . 

Resonrch 1n the United 5tnte. led to the e'sta'bllah.wc.t or 
benet'1clo'UoJl plants 011 %'8\1 lnl3.t;:!!rlda whiCh, be08t:me of t~elr -pb;talca1 
and ch0-mlcal composition, w~re &meMb18 to ?rooeaa1ne 1111;0 unifor.D hl@. 
end. coD.oentratea and pellets. 

Imp~nts in blast furnace p:rt.lctla. leading to 1nc:r6r.issd 
productlvlV 'fEIre a ~'lt~l eon~qllGneG ot pori V~r 1ncraaaos in th~ oost 
of 18botU" and. t3Uppl1es. ElM in tho coat of conntruc.t1on of cow plttnt. 
This trona to 1ncrGttssd productlv1t1 1ntroduee-d a otl'Q.ng hIss lJ:l favotm 
of higher grnde orea rmd also' 1ft favotU' of bloat furnace teed wbich had 
been p~pal"6d 80 as pnBCntopt11l1lum pby91ciU oond.!:Uons 1n 'the ft'\::,n~eo. 

, All • first ,~tep. run--ot-mlne 0X'0 had the f1n$oscreenod oat and the_ 
\'Jew sd.nteJl*(1' wtO%8 feeding to blaat furnnces. 

Co~ntntea J)rodl\c&d 'by the earlier benefiointion plP.late 
we1"$ rGlattvelr colltHS. and .re nomnll1 bllSud.od with fint.ls at the 
'blast fumaoe tor' s1nterlcg_ This pattem was not ewl1Q.1.ble to tl-..e 
l$ter beneticiation pl"Oec.~es operating OD tina €X"i1ned Ol't;1S i,u ~hi~ 
fIne €l'ind1ng "1'1-8 mOtlse;.sl'Zf for ~eparatlon of iron e1narnle from Ba.~. 
To dea.l .ith 't-heGG ver:T fine OO!lcentntoa the pl"C)CeQO ot -peI!lati~ing 
wae devGIOl)ml_t~~:;~hiinQ ~intlH ng of the nw IUterlal. 1fl:'.HJ ~n 

-- -.aalint{alp~ro<tu1a1 te. 

The 1)lace ot tho pellot on the menCiiA scenG 11'133 £Um1y 
ostsbll1!lhod 'by thlJ rat1flcnt1on 1n Ncver.aber 1964 or an lilmendQ"nt to 
the const.itution ot the S';iltc of t1inneao'ta. protecting mine op.er'"tora 
froll 'd1sO%"1aln.!~tory tano fo~ 25 "o~Z'9. 'rho improved financial clim~t& 
resulting from this aot1~n lea to the vrompt announcement of deQic1oco 
W e<epnnl.s _ build ?lsnta in Ulun&sota with. ocmbf.M4 anew" 
PZ'Od.ao"l~A ot 10., m11110u ",ena of pallets.-

, '. 
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:Blast fu:m'~,ca opcr:;tol'u w111 continue to purohp.ee iron ora 
on s pl'1a8-quali ty basis. but thel'e is ,nq doubt thut dem~md.s will :f;"vour 
~:igh tr~,d8 agglomerated mateI':l.als. 

In ~,;urope, the pattern of' supply of iron ore haa rec~ntly 
tended fWi$Y from reltsnce on the low-gr,:da, cut often salf-flurlng ores 
m1ned in relatively oloFlo proxim1 'by to blf!st f.urn~oes whiah WIlS ,"" 

fe',ture of the industry up to 1900. There haa been a decline tn 
produotion of this mntar1al ~1noa then. 3wed.en has been tln uxportel' of 
hipft gr::tde oro to DUroi!8 for a. number of ye~rs and produotion 1s 
InOre!lSing. Imports of iroll ore by ]_:urop(3~ln Co,')l and ~teel Community 
oountries inoro'::sed frQm 16.A mUllon tans in 1950 to 59 million tons in 
1962. 

Pellets have been aVl1ilable in : :urope only in limited 
amounts and most oper'tora hC1va been oontent to SCI\)an ou' and ainter 
the fines from t-W'l-of-m1.ne ore. Imports of pellets wUl beoome ot 
muoh gre~,tar import,~noe in the If'lter ::ixtiee as the demand tor high 
grade agelomeratee inoreases. Another factor affeoting European 
patterns of oonsumption is the improved tr::nsDOrl f'pon1tles, both 
for mmdling lar~r shipe at senport. and tor inoreased r~nge of 
eoonomio transport by annal ba~ea from the seflports wi thln Fnropa 
itself. Indeed it 1s now possible to take 1500 <le'~dwelght ton b'lrges 
to Th1onvUle, 11'1 the heart of the domestio Frenoh iron ore country 
boonuse of aanalization of the Moselle :Rival'. This more rendy 
aV"lllnbll:1ty of higb quality blast f'ltrn~oe feed has no doubt further 
stimulated reeenrch into benefioiating the European low grnde ores. 
Cona1derable 1mprovemento in produotivity in Frenoh iron ore mining 
have been made in recent years 10 a effort to maintnin the domestic 
iron ore m1n:1.np, 1nduetry. 

Another f'notor 1nfluenoing the future ~ooeptab1l1ty of the 
guropean ores 'Whioh are otten high in Phosphorus' :ts the shift in 
emphasis from the Thomas steelm:1king process (uslng the bte10 lined 
)3essemer conV'ertt~r und high phosphorus pig 1ron) to basic o:qgen 
prooesses tor whioh low phosphorus pig i:L'On 1s t1efli:r:~ble. Demand for 
high phoepho1'UB imported oree from [-{weden and '\lRbann in Nawf'oundlmtd, 
will be affeoted by this trend. 

a,ne point wortb3 of me.otton is tho,t the broadening ot 
the base ot the United ~3tr'tes iron ore supply thst took p1noe during 
the fU'tios wa.s largely finanoed by the stael oompanies themselves, . 
and oorudder'!ble vertic'll 1ntegr,,',tion hal! resal ted., partioulat-17 in 
mines and benefioiatJon pltmts in the tJ. -::. and CAM.d~t, but also 
extending to m1nes in South Amerioa ~nd Africa. 

In the caee of Japrul, howGv,;r, thG t~,d1t:1onal pattorn 
has been one of dependence on imports of ore :from a vn.r1ety of small 
independent eotU'oee. nnd vertical integration has been alower to develop. 
It ls likely tha.t even at this time the propox-tion of Japanese o·Jpit~~l 
invested in overseas iron ore mining is relatlvely sm~ll compared to 
the United States. after ma.k1n~ dua allow~:nce for the di.ffi.ranoe in 
Rize of the two stoal induatr1es. 

European steel coropan1a18 are showing a tendenoy to va:rtiolll 
integration .1n ehar1ne the development of new depoaits~ chiefly in 
A-erioa~ 

Uome interesting ootnplU'isona in trade patterns were mnde 
by :::;lve1', 1964 - see his figures 2-5 a,ttaohed (:::I: t,md of Im:oer) • 

tilth the inoraflse in Ja:ganese iron ore imports the trndit10nRl 
oourcea oloser to J flPrul huvs been able to supply only a '!,)roportion ot 
the inorensed demand ~nd sources further nfield have been drRwn upon. 
The nver,?:~ d1stnnca for rsr,corne ort" imported, into Jnp~)n Wf;:S 2,170 miles 
in 1950 and 5, 110 ml1s:~ 1n 1961. . eDt Go:t'!n:~n :fit pros 'Nure 1,260 a .. od 
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3,030 miles respeotively while the United Statea &howed a deorease 
from 3,480 miles to 2.080 m1l~s with an inoreased proportion of 
1tIports t'l"ODl Canada. 

RECENT TBCHNOLOGICI4 DJ.iVELOPKEm'S 

The use ot pyrite or pyrrhotite oindor (a bl produot of 
aulphuriC) aold !nanui'aoture) all a source of iron ia increasing with 
the e.,tabllehme.nt of pellet plant3ba.ed on this raw msterial. The 
Inte~national Niokel Oompa~ 1. produo1~ such pellets, while at Trail, 
B.C. a ateel industry has been established on the bl-Produots ot the 
non-terroua amelterplant. 

IA Europe and Japan Ill., this mat~rial haa b.en used in 
the paat for blending with other material. a. sinter te.d, and this 
trend OJlrt be expeoted to oontinue wherever local oircUlllstanaee aM 
favourable. 

A second recent developaent 1s the introduotion of fluxing 
materials 1nto the sinter plant feed ao as to reduoe the amount ot 
metallurgioAl work to be o?rried out in the blast furnace, and to seoure 
more int1mate mixing at raw materials in the feed. Selt tluxing.pellets 
onn alAo be prodnoed ",ith the sawe advantages. 

Combination of direot reduotion snd palleti.inB haa lad 
to tho introduotion of the pre-reduced pellet, 'oontDlning 80-90% Fe. 
Inore~BeQ. produotivity from blast furnace. reaul ts fro. UP of thi. 
teed beoause the bulk ot the metallurgioal work haa been oarried out 
during the pellet making prooess. One of the difficulties with dlreo1 
reduction prooee •• a 18 thut the produots often require speoial treatment 
to prevent re-oxidat1on. Thls appear. to have been satiataotorily 
achieved bl at leaet oae ot the pre-reduoed pellet processese N.K.K. 
(Japan) waa reported to be planning to produce suoh pellets from 1966' 
Rt an initial r~te at 170,000 tons/,ear, r1airtg to 500,000 tons/7ear. 
Che~p sinter feed tram Goa and Maroons was proposed sa the raw material, 
to be converted bl the Luigi-5 f,aloo process into a super ooncentrate· 
yp.lued at $30 per ton and oont~inin8 85-90~ Fe. Another prooess developed 
b1' Midland-Roes 1s to be te.'hed at pilot plant soale bl' the Hanna Mining 
Co. FJ,t Naab.wauk, Minnesota. A oomblrtdion ot oheap natural gas And 
'benefioiat1ng gTl'tde iron ore and absenoe of ooking ood would tt3vour 
looal development of this kind ot process. 

One ot the diladvantages ot pellets is th~t benton1te or 
qdme other ~ddl1ive must usualll be added to the iron ore oonoentrate 
to 801 88 8 binder for the unfired ~aterial although recently ferroua 
sulphate has been used for this ~urpose by one producer. The uaual 
additives lower the gr8de ot the pellet and require heating and tluxla, 
in the blast !urnaoe. To overoome this disadvantage some researoh baa 
been direoted t01f({rd hot briquetting of ~.ron concentrates, whioh 
8gl10 .. r8tes the material wltho~t the need tor inert additive.. Trials 
ot such teed in the blast furnace sre reported to have baen carrled out 
in South Wdes r'!toenU,. with satiot:lot017 reeul1oa. It app8'irs that up 
to 25% of pellet ill oan 00 :replaoed by briquettes. Fine grinding ls not 
neoessar,y in prepRratlon of material tor the brlquetting procesa. 

A recent roport from Sweden lndic:ltea that a diraot reduotion 
pro08B has been developed whioh is partioularly appropriate for high 
grade high phosphorua o~s. A rotating furnaoe somewhnt simll(Jr to thr{t 
used in the Kaldo steel making process is ted with tine ooke, unsinterad 
iron oonoantrRtas nnd oxy~~n. It 1s not neo.saar" that the ooke be of 
metallurgical gr'''.de. ~Iha economios of the process or the soale on whioh 
it is being uaed p.~ not avail~ble. 

l~ea. more recent technological developments are likely 
to further restriot the demand tor direct shipping ores of medium to 
low erad.. Comp~tlt1on will be keen betw.~n the vnr10ua souroea ot 
high grade diraot sh1pping ore and benefioiated low grilde in the fom 
ot sll\ter, pellets, pre-reduced (met~llized) pellets and iron ooncentl'r-lte 

briquette •• 
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Looking quite a bIt tur~her 1nto the future, the pO:!lsl'bUlty 
of 81gc1f'iea.nt reductions ill the oo~t ot steel ~l'Odtlotl()n by technologio!)l 
d ... ."elcpment of' uncomentlonnl .gtoel IJ'}o,king proooo90$ should not be forg;)tten. 
SUch procG1!IS88 may 'r.-ell result 1n e. demnnd tor %'0ally hiBh gr:tdQ' iron ON 
conG$otr:,wa. perh..~ps cont~d.tllng n!) little em 1:' .silica. Suoh 2Ui)\,jX­

oonoentra1:Q miGht 'be producod from hlgh-grado or low-gradG oro,. the 
Important parameters probably being the simpliolt3' 9nd unifol'l'l.llty ot 
!.ron ndneraloi!3' end er~ln si2G I1m1 tm. These:are the wry l1Jotors 
gnvernlng the su1tnbUlty of low grade iron OrBS for bcmei"icifltlon 
today. The Ma:rC.'l for d$poslts ot this Q8~ur& may beexpectl!id to 
continue tbroll€hout the ~rld. 

Ae Elvar1
• Flgo-ll'e 5 indicates.; J'1.;:panese iron ore imports 

€l'9W from 1.4 mUlton tons in 1950 to 21.8 (22.4) million tor13 il'1 1962t 
2S.) mUlioD tons in 1963 and :)1.2 mUl10rl tons in 1064. (Those i'igU'1"OS 
from lt1neru Trade Notes, ~Tanu~, 1966). Ilsfore tho wart' Mainland china 
W'r.!.8 the l)rtno1pal BOureQ of 1l:!port$d ore. Pre-eminance in this fiold 
euooequeJ'lt17 ab.~~a. to the P'hUlppilWS, tWayn and other 0- ,WltrlEle in - .. 
sottt~ot At!la. Ma1~a oont1nues to be the prinelpBl oource with Ch11$" -
Goa, Peru tlnd India contrIbut1ng llill'£& quantities. For 'Po11t1o~1 . 
1'6350118 it _(.1I3S Unlikely that Japan would <3.evelop muoh t~'~d& with China " . 
and Rus3ia 80 as to becctnQ nel'endent on them to 6.P-Y gr0~t ext.ent, thoueh.,,·· \ 
a r:nall t1"3de uists, ruld ott4'b1'8 to wpply more iron ore hR.VO been m.~d0. 

In contnst with tha United States, It!rpac's bls9t i'umaoo ~" 
oper(1tora haft not gone into the mining ot iron ON to 'fJ.TlY g.r"&!1.t (~xtont. 
although st!'1l.b1.l1tl' of importa of raw m'.lter1r.ls fer the tfteel lndul~tr.y 
h:'1.8 beon recognised by thsm as being of prime importt'/c.noe. It is ", .. Uh 
this 1n ~1Dd th..'lt J apa has scua;;ht' new SO\U"09S ot iron 0I'6 in IndiQ, 
North and Sou,th ~!rlca endtouth /I..fr1ca. Cont~ota u1th the traditional 
suppl1em bd 8Pparentl; baeD, on ~ nl!1tivel;rahort tom b~sia or 2-3 Y01)ra 

----{m71!l1' or- ·tb.3~&- producers WN :relatively sm.all operv;.ttons with limioted 
proved l:'e!!iervas). !ifedita to long tEtI'm contracts concluded with. meN 
distt'tllt a:poriers tor periods r;.rlt.~ from 7 to 15 YSfl:rB 'llJiBN :tur-~hi!tl" atape in 
etabUlzing "he UoD Oft bat18 of the J'apmneGo ateel l.nduat17. 

i;:~?lnta LoM:t~u:,:,n Contl"".otg °f'sr Imporlfjj of !ronOra 

(hom metal Bulletin 19/3/65) 

.. 
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.. 

10 
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10 ye;,,,1'o 
fl'o.'7I 1964 

1t OOO -
4,500 
aoout 
1.000 

'
t 2OO 

Some ittV'ostments in f3QW iron oro mUles in 1\£'1'103 nncl f!-c-uth 
America W9ft mode. lrlnsl17f ~lth the discovery of' lu~ de~os1ts ot 
high ~ade and bGJnet1019,t1ng ore1n ~\ustrjli8t lonc-tem o .. "'nt~ats W;)l'9 
made t~,~ ow and pollets. "l'hore owns 11m! ted JapllllkC88 financial p~let?l!ition 
1tl uome of thecparatio1'le designed to supp17 pellets to J ~an. 
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"'.hile these long tem contrRota were as'entiR1 to the 
Attstrn.lian produoers for the aatnbl1shm:mt of. raines, rnilwRYs, ports 
ato. from the grans roots, they were also no doubt weloome to the 
Japanese as providing 8 soundly based, long tenn, modertite cost Buppll 
of high grade materials for the Japanese steal induatr.r. It i8 important 
to note thnt tim. agreement on prices over a number ot years WBS a 
major departure from normal praotioe bl the Japanese - most of their 
long te~ oontr1cts are subjeot to frequent (often annual) negotiation 
of prices. 

The movement of l~rB8 quantities at overseas ores to Japan 
involves a oonsiderable freight oost. In recent ye~rs etforts have 
baen ml'lda to reduoe thie oost bl providing improved ,?ort facillties, 
inoluding provision of rnw materials h,Uld1ing oentres where it is 
impraoticable to ;.1rovide suitr'ble deep water at blast fllrnnoe pl~mts. 
!'!l1.ny of these lire bull t on reolaimed land. 

The peroent,igE! of raw m~tf;'lri1'118 0 'rr1ed in Japanese ships 
1s rising 8.S more oArl'ler tonnage is oonstruoted. As improved pon 
f :oil1ti8& Are awdlable, hlrger ships are being buUt, and prospeotive 
exporters to Japan must be able to provide faoilities for loaning 
large shipe. 

Of the iron ore imnorted. in n61 and. 1962, about one quarter 
Wtl.S shipped in Jap:tnese ora o:trriers mostly from MalSYJ:! Rnd Boa. One 
third wae ortrried in foreign owned 0 rriers, t!ainly :f.'rom ChUe, J:'eru 

nd Cnnada. The remainder was c:lrried in tr'tmp shipe, prlm~ri1y from 
:!i(llaya, Goa Hnd the Philippines. It WAS expeoted (1963 - ;,n80ia1 
Heport of British Iron and ~teel Institute delegation to Japan) that 
by 1965 :imports of iron are would amount to 34 .. 5 mUlion tons ot which 
half would be oqrried in Japnnase ships. It is to be expeoted that 
this tendenoy to blgCnr ships !lnd a gI'e:1.ter proportion of Jnpnnese 
ow,:ership ot the tonnage used for raw mnta:riRl imports will oontinue. 
More oontr"lota will be '!.ritten f.o. b. r:lth;)r th·!U o. &. f. .A a.egroe of 
flexibility 1s .'llso being introCuced by de<d;~ningthe8e orriers so 
that they mAY oarry oil .'1S .'bA.ck 10f1d1ng. 

As JI!J.p.'in must Illso import a 8ubat;'nti~1 proportion of 1 ts 
cokint: coal there is an Rdded eoc'nomic inoe.ntlve to use high grl'lde 
blast furnnoe feede eo as to red.uoe coke consumption as ta.r SIS possible. 
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PRICE MDVE?illwrS IN RECENT TrAnS, 
J I 

Elver, 1964, probably ueing statistics to the end ot 
1962 nnd Wor.nation to too end of 1963. reviowod price cl\arlees. 
betwoen 1950 and. 1962. See his Figure 6 attachGcl. nO' rocallad 
t~.at ~ old and new mines had operated at leas t~~ capacity 
since 1960, al thou.gh new callao! ty continued to be installed. The 
reault was deaaribGd as a downt:ard prioa reaotion tempGrod by 
lons tem contracts and a deG1'OQ of oorpora.to int0~,ticn tdth 
COllSll1nOX'S. In North America. the Lake Erio baso price for 
trad1t1onal ores is the principal suide to market eond.1tlozw. A 
PGak ~ached in 1957 hold. tor- quoted. prices until 1962. though 
non-integrated producors offored d1~COW'lta wh1Qh inoreased. from 
5 to 1'~ owr the period 1960 to 1962. The deolinein ~uoted 
prioes which tock place in 1%2 amounted to about 1;'. Tho nond.ml 
posted. price for high t;rade "pollots baa r..o't deorea.sed. but as most 
ot the pellet produoers 4re integrated with consumerst the figures 
quoted are p~bab11 not significant. Ease prices sinco Elvar's 
et.ud¥ remained constant in 196) lllld feU by 10 0 (nbout 1%) in 
1964, remaining constant for 1965 and 1966. TtlConit$ concentrate 
and. pellet prices remained constant at 1%2 figures, thoU&h this 
is probablr not aign1£1cant. s.& pointed. out ab¢Vf" 

In Euxope .. FJ.var regards Swodish contracts nth western 
Eux-ope as belll8 the best indioator or prices. Based. 0111956 - 100 
the price of Swedish ore l"..ad dropped. to 67 by' mid 1$163. and 
negotiations f~ 1964 iildicated that a furthel: drop would take place 
in tuture. 

~he declining cost of iron ore imports is further 
Uluatmted by the following table of c.~4. values or imports of 
iron ore end. ooooentratss f provided bY' the British lian1stor for 
Pow&%' in mid 1964 in response to a ,question in the lIouGe ot COmtllOnS .. 

Values of" Ir:motH (Shi11intm sterl!M per: ton Cot!4.) 

196.2 J.2.€1. ~962 ~ .1263 in ~us 

U.K. , 
98 98 97 91 12.74 " 

13el8iUlll-Luxemb~s • 37 38 31 31 5.18 
.J! 

Italy 89 ,81 as 79 11.11 

France 93 e6 , G2 15 10.50 
Went GC1'i1UUl1' '-77 79 74 71 9.94 
NetheX'l~, 92 sa 00 66 9.24 

_;.J.: 

Japan 10) '103 10) 98 13.73 

When eonsic1orlng these figl.'lNs, it should be remembored 
that the bulk or Belgian imports consist of low qlU!.lit:r torru.ina 
ores shipped. oV0~lond. Rowaver, the U ,X. l'.nd. Japan0se figures ara 
=oro <lom:p&rable since they both' lll>Ply to high (lW'.lity imlx>rts tro:l 
overseas aouroOG.. . 

The following toble showing Jap~eso imports ~~ average 
pr1coa tor f1Bcal 1963-64 end 1964 have boGll oompUed from data. in 
lIac1ersle7 Iron l3riets 5 and 17, . 

.",'. 
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Be ..... 'her haft ~._ open.ting 111 a IN¥eZ''1 _rut, 
J.pane •• 0p.1"&",orl bave toZ' 10 •• t1M a4he.re4 to • 1»01107 et . 
ma1D"\a1ning onl7 .ull Itookpil •• of on. The, haft al'hl'8 llo •• 
able to 1"011 OD spot ebl,-.nte. u8aall7 t~. Goa, to ooftr .., 
a:aorifal1. Ho ...... r, lUll' 1n 1965 'he .lap ..... e were 8zperienol .. 
peat 41fti0111"\7 1a obtablS.aa lurrul0.' iroD ore beoau. of a 
oOllb1Dation of 

(a) Labour .':dkel a", min •• in Goa, India. Chil. &D4 P.m. 

(b) A .hortrall em c..'ract ... _liveri •• from aiD .. 1Jl 
British Col_bia, Ka1qa .... ~_ PhilippiDu ... 'to 
.xhatletiOD of :rea.rne. 

Co) COM'mo",1on l.tHeD iD IMla t • iroll 01"8 clevel.paat 
PJ:OIftIIJIl8, .ith .... qu .. t .horVa11 of eontraote4 
d.1iftrle •• 
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spo~ purobaa •• nre .te tZ'OJl B.B.P. 1a Aua~ralia, 
LAlEO in Liberia and o~he.r IIOU'OU, ao~ Demal17 u .... b7 ,_ 
J.p .. ". It .. ould Dot be rea.oDabl. to c •• pare 'l1a prioe of .po' 
pu1'Ollau.. aok &8 these wi im lone "en ooa~rao'. ...h .. ~ho.e w1'1l 
Map,11e. 1Jl South AIlerica, Atrica aD!!. Au'raUa. 

At thls .t_ soae exa.tM~ion ot ~he.e 10DS 'a. 
oe'raet. MT be ot ",&1'"e, »etaU .. o.t ._ reo_t GeDtrac'. with 
IDA1&, Jr.sll, Chl1a, the Unite. State. and S .. th AIrs... hay. __ 
11 •• ' aM'n, 8 ... ott.r _.traoi; d.tails are •• t nt·bel .... 

(a) 

(b) 

(0) 

(e) 

S'ate !ra41D1 COZ'peatloD ot lalla - 11 all110a \ou _t .. e. 1~3 uul 1~8. I~ 1. adaatoot ,bat D4ft 
th1a aa4 o'h.~ Indlaa ...... sat. priose are .. b~ .. t 
to nYla.. each Teu. 

'!'he pr1ce of Santa Pe an troll Chil. .. quoted as 
11.S. ,'6.51) c. " f. tor '''' F ...... (25.3 o_ta pe~ 
un1 t) fo~ 11 111111.. to.. of ore tna 1 ,61 ~o 1970. 
This was reG'" att.r .. ptl.tlo.. 111 196. whloh le' 
to an ext •• toa ot tha .on~raot b7 2.55 1l1l110n '0_ 
an' to 1971, with t .o.b. prloe. red1lea' 86 c_~s tor 
1964-65 and '1.04 tor 1966-71. 

.bother oon~ftDt w1 th Goa b7 Ia ... ati pronded. tor 
n"l¥ ot 2.5 .1111oa to .. c:rnr 10 ,.an tm. 19'2, ~he 
priae of the 58% Fe «racl. ore ... I1ft1l as Stl.s. 5.80 
per ioa r .0. b. 

Contracts with Cla Tal. do Rio :Do.oe or Bazl1 tor 50 
&111ion tons "twean 1966 aa4 1980 inol\1'H a prioe 
ot $U.S. 15.84 (240 per udt) f_ 66}t, Fe BJ,'8.4e n.a-.t .. 
-mine ore when 1164. 1a April, 1962. Be .... '1I.&t t1ae 
an4 Mq 1964, theoretioal trei.t _118. Uoppet troa 
Su.s. 7.84 to 'u.s. 5.50 per ton. A reTiee4 .oa"rao" 
... agreed. at 1Ihe on4 of S.pt_ber, 19~. alell prorlcl .. 
for an inorea.8 in the propertion of the to. ..... eh1ppe4 
t .o.lt. froa 50 to 60%, the pd..e "lag av.s. 1.00 per teD. 
'l'he o. an4 r. price on 2'" ot tbe -'~al. tonnap watt ou." 
to sU.S. 14.52 (22. per ua1") 1.aTiDB olllT 1'" ot ,be 
crig1aal tCJUUl4le to be Hucht at the 1962 prioe. !he o. 
aII4 f. portlon of the oontract 18 to he oarried 1n 50,000 
d.w.t. ore oarr1en oout::u.cte4 b Bruil in a Japaa ... 
owned .hipyard. Japaae.e ailla whleh oar. oDlT 41 •• barse 
20,000 tona ••••• 1. wll1 be proT14a' tor in the t.c.lt. 
portlon at the oontrut. Later ll1fomatioD ...... ,. 11M. 
freight rate. of SV.s. 5.70 to. Su.S. 6 will be olt\a1Det 
b1' Rio Doce for the c. .... t. tOlllJ.ale. whll. a 71,000 toa 
Te8s8l is to be 'bv.1It to oarr.r part of the f.e.b. t ..... 
at a rate of tU.S. 4.15. 'l'his low tre1cht rate Bin. aD 
equiYaleD' to o. aDd t. prica of 19.6 oeai. (U.s.) por 
unit. Formal eo_trao'. 81pe4 in Decem.ber, 1965 
cenred .h1paent of 3 II1l110a "ODS onl¥ in the period. 
1966-67- Preewaab17 prices tor .ub •• quent Teare re-.1n 
lia~le to renegotlatio •• 

ReT1.1oD ot S .. asiland prlce. MsotiatH ill 1961 .... 
reponed in 1964. Shippe. wisheel to u •• lar .. r ye ... l. 
and ino1'8aee the &IUlUal to~ bT 250,000 tem.. '!'be 
original o .. tract oall'" tor 12 &1111eD tea ot luap ore 
deliy.reel betn_ 1964 .. 4 1'73. A re4uot1oB in the o. 
aDd f. price t1'O. $V.S. 1 •• 70 (22,' aenu U.S. per UBit) 
to. $U.S. 14.12 (21.7 oent. u.s. p.r .ait) was acree' '0. 
Thia repreND.t. an eYen 80ft nb.taJltlal re4uet10n OIl the 
f.o.b •. prioe ot IU.S. ,.80 ,.r 1Ion plus tze1gh' tu.s. '.30 
.q\11valent \0 24.8 oeat. per un1t o. and t. whioh .... 
1D1tlallT agrM4 to. 
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",The effeot of the entry of Auatra11t~ irono!'G and 
pol10ts into the tlarl::.et waG no doubt pmly ~eSJ?onaible for thane 
prlco red.uctions, though eo desire on th~Fart or c. and f. 1w.llers 
to :reduoe thdr freieht ()OQtu to n minimuc: by thli cconoadcs o£ 00, .. 1& 
must also have pb.yed a. si(3l1ificant part. 

DiscUBsions bet'W'emn direotOr-l of raw nmtorials deyartm.(mts 
. or the major JapunesQ steel mills took place in Septcml>er. 1965. The 
long term supplY' and demnnd "or iron O:t'e up to 1975 WollS comsidered at 
thie m.tIet~ t'.nd tha reported conolMion wa:r tha.t no %lew lons tlllm. 
contracts would be l'Oquired until 1970 to 1915. Auatm11an eXports 
to Ja.pan should at thz.t time s.z:<ount to «bout 17 lr.illion tons 'psr lear, 
alma&t one third of the upected total il!lports ot thttt oountr.r. 
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FR"'ICHT Rf.TF:S Am> AUSTRAtIAN PR!CBS 

Sago recant eontr~ots with J~prun are sot out on tho 
atta.ched. tables 1 to 3, p:r9parod by R. Pratt. Data or, freight rates 
culled. from V:l...-ious soUrces have bacn tabulated by R. W. L .. Xi1'lg, 
and data on port ca.paci ties. alao in tabulutol..'l .t'orLil,. 1"..a.s been 
culled rro~ papero of the United }J(J.t1on-s St-,;uly. 

CO!1$idorlng the lona' ter.: oontro.cta it is notable th$.t 
only thG 50 million-ton oontract over 15 yea.rs with :Brazil 10, :i,n 
any way oompa.~ble ~~th the ~ustroli~ contract~t end even in this 
C~B0. prices are not fil:m, bu.t :nibj~t to nCl,;'Qtiation at frsqu~t. 
intorvsls .. · , 

'Prices n~£Otiated for pebble ere !rOSl nr~il for 1966-,W 
shipment are 13.1 cents (U.s.) unit>, f.o.b. and .24.4 cento/unit o .... 
.end f. 6~;f, of the tom':.nCe. is to be .Jh11?lXld r .o.b. Repol."ten f'rei~t 
ohargee for l~r~at eer£icra over the bulk of tho contract are erourJt 
~1J.S •. 4.ao. siVir-g~.n o'1uivnlcnt c. aDd. i. prioo Qr SU.s. a.;o T 
su.s. 4.60 r.~U.S. 13-30 or 20.2 CcntG per unit. 

Far 1.\lstral1£l.n lump ore boue;ht r .0'. b. tho equivallSIlt c. \ . 
and. f. pl."ie~ is H/.l..onersle7 - ru.s. ~h92 f. t!'U.S. 2.40 ... SUeS. 12.32 or 
19.3 cents per unit. Mt. newwan ~U.3. 9.37 + ~U.S. 2.85 - ~U.S. 12.22 
or 19.1 oent.s per un!t. F.o.b. pr1ce~ Qre 15.5 end 14.6 cents ;per 
unit respectively. 

Comparioon of the t~o anoW's that while the Ha!!l0rsley 
f.o.b. prioe. is biener. the c. and f. cquivnlent pl.'ice iz somewhat 
lower than that for ore from Brazil. Actually it appears that thG 
oavings in frei~t as oompared with Brazil has b~en shared b0tuoen the 
Jnpaneslil and Austrillian companies, with f .o.'!;). prices hi$her (l);r 2.4 -
1.5 ctlnta/un1t) and. cwercJ.l. cost or ora bought on f .o.b. basis lower 
(by about. 1 cent/unit) thm corresponding ore trolA Drazil. 

S1T"1ila.r:t,' in the ca!le of pallets, the sam& differential 
is appare~t. Floo.'b. prices appear slightly higher (Uld. c.and. i. 
eqUivalents slig.."lt17 lower than other Japanese Gont.raotSt which 1n 
&:lJ'J" caso do not provide for such lC)ng te.ru at fixed prices. 

'. "J 
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4." aOfOri-S.P' 1'" ... 26.,8 ;S1pal Oil Co.t. ottor 

,.. 

1a41 ... J., ... 

8.00 

4.10 

).00 

).)0 

2.10 

'.

15

1 
).50 

it 

Rptd. ott.~ Oot. 
1,65 

" .. 
•• p'1at1Dc 

Dee. 1965 

1 ... 19" -

. Q.uo,.ti,eM 

Sopt. 1964 

lxp .. te41&' .. 

Rp'4. "11 1964 

Fi.o.l 1"4 

1D.ore.... . Fl.oal 19" 
.t 1. 
hare... ~ 

• t J'Ic 
tDonaae " 
of 10 ~ 

> 7.00 ~t ra'. 
. (50/- .'a) . 1965 

L1\er1&-1a,_: 6.50 Sh1paent lan.­
Mar. 1965 

" 

"271' . 81pa1 OU Co.'not 19&7-n 
-2116 ...... 1',0 Oen'raet 

"2716 :Caltn: OU 

I.B. .0. 25 Europ .... S1alppiq Co •• 

.. • 

H.B. '0. , : Expeot., .po. Ual'\e~ .M. t •• 
. 55,000 ' ... n. 1,65-61 

)It ••• naa - 40,000 tOaM. 

.,. Oelcla .. ri. )0,000 , .... . 

Sll:f'~ RiTor 60,000 _ ..... n 

Yaaaah1t. - 76,200 , .. 
oarrtor t.lO • .... al.,. 

B.B. I •• 16.pt. Be4lad .Ja1paeat. - £ .. 1 .. " 
: 011 .. &1'100 - tiltOreaM ", .... 
; o.lat. ara4 t.o.lt. ,nM' .tt •• 

J.B. 10. 1 : Froll Visapp.'''. Lower ft'. t. 
app17 whea )0,000 '0Il .~.n 
aocomaodate4 

'Japuao.o Shippin. Coapaai .. "q ••• ' 

: Ape ... , - taa 1n4i • 

'1.11'8--' - t .. ... 
1 

H.B. Ho. 19: Rat_ tor 1965-67 1Ol'l'C 001l'r .. '. 
I nth .rap. 
i 
I 

B.:8. 10. 151 Rat. tor .po' parella ••• • 11217 1"5 
! 
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P.rt Looati •• Dep\h 

! 
I 

Puta u 'Wfo Brasil I I 
(to " 4neapM. .. ftq1l1~ •• Uwar 11M al~.) 
Sa Juu. 

Su J'iee1M 

C)aaanl. 

Cald .. 

• 

Chil. 

iii 

" 

! i , , 
j 1 

! i , I I . 
: ! 

, 

CarrieI' Capaoit7 
(D.W.!.) 

50.000 

100,000 

50,000 

50.000 

50.000 

50,000 

Cap.tv '011 /.,.." 

4.000 ( lUl3) 

4,000 ( .. no.t.te. 
A pelle.> 

ltOOO 

2,500 

2.000 

2,000 
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m 'DmPUEltTS Wl!IC~ !tAt AFF]l;CT ~. JAP~E,~ Aim t~ 
FOR 'AUS!W:1All IROn pRE' " . . , 

'. 
" Generplly spea.ld.ng deposits ''ahiah might ptlBs1b1l be 

eompet:i,tive in Japan have been QOllsldeNd :t.e~- 'Afrioan depos1ts and 
ea~tern Sout~ American deposits are considered' as Tlell as those 

, , ' 

.~ ,i 

whoa6 normal outlet .ould bo ~o the Paoific Ooean. . Some deposits 
,,;hoe~, ;norma,! . market would be Europe or the United Ztates are also 
mentl~ned as'ihey may have a seoondary effeot in deflecting African 

. , 

. , or Soutb.Amerioan production towa.rd Japan. All de.ta is as quotod :tn 
the ·souroes consul ted and the' Bureau. .cermot acoept responsibility for·, 

·its reH.a.bl1'.ty,. ' ", " 
I • 

· ',Alaska.. : .1 deposit .200 miles south 1"Ie8tot~ohorage has been 
disooverP.d by 6 Standard Oil of Indiana subsidia.r,y.The deposit is 
estimated to' oontain 1 ,OOOmi1l1on tons of :f.ron, ':but is of lOTI . 

: grade (1 ""2~ Fe) though readily oonoentrated. '& The deposit ill olose 
f to ioe .free water and \71 thin' easY' pipeline d1s~anoe of natural SaB 
i."e8erteJ~, in the Cook-Inlet area.. A Ja.panese report sta.te~, that " 
~etio Boparation oan produoe a '6~ Fe oonoen~ra.te whioh can' be 
:further ':1pg:ri.ded to 9q% Fe by a nf);tural gas based direct ~duetion 

,prooess •. Thedistanoe from this area to Japan is abo-ut the same atJ 
. . f'rOm Ual.aya to ,Japan" Two Japanese· oompardos are interest~d in.. , 

, .' futu1"$ developments in ·the az::ea Rnd iart:lstudTing the projeot 1'~her~ 
· Areoent report i.rom the United states Geologioal Survey extends the 

area of iron miri~talizatiori50 ~tles vest 'of. the depos~t8 reported 
. above, end indt.tlatea that a.bOut 1% tUanium 18 alE;Jo present •. 

..t ~ ~ ~ 

",:A.l~erte.i Canada FeMe River llining and Smolt.ing Licited bas {)ffe"d ,". 
- 3 mil,l;i.Oll tone per year of sponge iron 1;o·J apan, to be prod;ttced f:l!'Om 
~;5t Pegrade deposita in Northern Alberta .. using lOCal M~al gas .. 
or oil. Aelurl:Y p,1pelin& has been p:ropooed to ,move' the 6POngo to . 

. the shipping port ot Prioe Rupert, approX1mate17 600 miles lJ.'ffrq, , , 
, . ' . 

" , 

~w,Con,'CAnada V.rest Exploration Ltd,." is a SubO!dlf\q. of Stand$.rd 
.,'Oil of California formed to explore '$1"l.d develop the $np.ke Rtver iron 

, . ore conoe-ssion 111 the ,Yukon Prodnce of, Canada. The or~ rnnges from 
;:' 30%' to 5P» Fe and also oontains 0.3% to 0.4% phosphorus. A column 
'. flotati9n PrOoess hS.s ~ been developed 1Jhieh,' it, is ola~.medt .will redUCe 

the phosphorus eontAnt and upgrade the iron,. Btudy' of a 400 mile ' 
I • sl~~:.pipeline from Snake, Rtver to Skagwa.y.is planned." " . 

, ' 

Menop Exports of iron ore in re~ent. yeilrs havG' varied frQl!l ti,me 
to timet' but,havebeon generally ,small, the United sta.tes being~the 
principal importer. Est:umted reserves of iron ore' are etd.d· to be 
510,;4 million tons with an average grade'of 57% Fe.'Production fox: 

· domestio~AqUirements. rul'lB "at. about 1;4 m.11liontonsper1ear and': , 
rese~es appear ample for the development of an export industry;. 

,. P.~opoat\18· have been made to develop the EICleston de».oatt tor e~rt 
, . to Jepen •. '2.1 f!rl.l1ion tons of lump magnetite .in ,the range ·,63 .... 58% Fe 
.tia.a .ofter&d for'delivery over .tbe period 1964-67~· A seoond lower 

srade, deposit, Pena ",Colorado , 118." ~xEi.miD.ed by the Japanese but vas 
ruled 'out as uneoonomi9 because of the royalty ot ·25~Qr the' f.'o.bi 

"'p:r1ee impoe'ec1 by .the llex1oan·:'G,oyernnt~mt. . 

UtU:';.Q8AAJ Pen, IrQn ore pr~auct1on ·1n'Peru inoreased' from, 6,0 ',f 

, million tons itt 1963 to 6.5 .million tons in 1964. l.1$rcona :Mining . 
COmp/m7'MS a reserve of 400 million tone on the ooastal plateau 220 
miles south of L1ma. A second pellat1:ains plant capable of 2~illion 

'tons of pellets per year is- to be erectod at· the' port of San Nicolas. 
·Go~~i.na an estimated SU.S. 23 million the n~ pl~t is. eXpeoted to . 

oommence operationS in the,first half ,of 1967,- Due to depletion ot. 
direct shipp1ilg ore. the expanded benefioiation I.'aoilitiet!· will not 
lead to an increase-in exports beyond the present level of ,.5 million 

, ~' 

.. 

. 
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tOM of'ore and concentratea.TM, avera~ grade of 1964exporto.' 
from 'Pew 17M 63.&;$ Fe" ).. total (If' 35 million ~ tons 'of ore gnd, ' 

. '~. pe~l~ts 'had, ber"n ~xPotted b1 Marcone. b,. FO'brwu:y f 1964., Peliet 
shlpme~t8 comm.en~ed in August. 1963 t and were 1n! tial17' t'Ogsrdet\ 'by 
thfl' Japaneoe as ~eatisfaotory beca.uEle of t1.Wlr tcndenoytooro.mble ' 

.i and swell during 'transit. The type of kiln ueed tor :tiring the 
p~llets appears to have been the, ~ause of this'difficultl. 

C!lil.·~ :.' ".Expo;ta 1~ 1964 '(;.1 million . tons) 11ere hil¢ler than 196)" 
, 1n,spite'ot 'lOSSII!S due 'to otrikl&s., It was reported that' by 191Z. " 

· 1961 . produotion .would have boon inoreaoed by 6 mlllion tons, (S77'J). 
, The 9apaoit3 ';of 'the Algarrobo milie ,oJ Cia Acerro del Pacifico has ., 

,been lnoreaeed to 3.5 millit:>n tons pel" 7ear" netli$hem-.Chl1e IrOn 
- . Mine$ (El :Romeral andEl Tof'oltines) 1:6.il'lorGilSint; effioiency' and 
· qua.li;,.otpx>oduot .. rl thout inoreasing p:rodu,ot'-on,whiJ.o Cia lJ:;lnorn 
.. Santa Fe Miniug CO~, whioh'oontrols a nnm~Qr ot mediuaand small sized 

mines, has been '1n9reaSing".cnpacity and intends lm.proVina qUal:l.t)'~o'Ve;r 
,the ,next telt Yf!m.~s.ReservGs ()r,iro~ ore in Chile nre estimated at. 
'.1,000 million tone. , " ," 

" ' , .' .... north' 

ElI:plo!t'ation ot the, Chanar ... Do.queron depos1 t/ of Vallenal' . 
, was ;repor'~ed to be in progress 'in SepteIllber, 1905. A preli.nd,nary 

ee'U.mate of 70 Inillion .tons of high. l¢a.de ore had been made. Se'VoreJ: 
over$easoom.po.n:te~ ,were,. i:-eported to be interest,ad in o,htuilling the. 

· mining' rights to: thi$ ~ depo~it. , 
'.. "4 

. Mother operator, World'Commerce, tlniah ships from, santa 
i3arbnra mine thro.ugh Huasoo hae SUQoeasfully proposed exploitat1on. of 
the Dandriao depoe! t. ,'rhe lump ore 1s reporte~ to average 60% Fe, 
'.and 'propo~ed shipping r~tQ 500,000 ·tons per year. 1\ contract was 
'finally oQZ).cluded for 62,5& Fe grade lump ~re, 4 million tons to be ' 
·taken ~:'er a. 5 year perl'od_ f:ro.m3eptembcJ:, 1965., 

, < ',:Bol1v1a ' In this "'eo~try technical stud.i~a have beencarrted out .-
under United Nations auspices on thed.evolopment of the Mutundeposita . 

. ,:l~oated in eastern BoliVia near tb$ Brazilian border. The study , , 
1nclud.ed trtmsportationp;robl.,1l1B, and particularly ~ho sh1p'l1ientor ore 
doWn the l'at'ague.y ... Psra.na Rivo% a78tem~ DepOSits are r~porte4 to t"a,na&. 
53-551' Fe 'and contain at leaat 49 thousand' million tonso! iron o1'El 

· ,and 30 ~million ionn or' 'mimgallese ore.' ~\ n1inimum. inv"stm~nt ot SU .3" 
136 mili10n l'Iould be raquiredto bring themlnto p~'Oduet1on according' 
to thE?studt·. '.Ii, ~ixed oorporation w;tth~he G!?yernment supplying ~' 

" of tho capt tal -.raa sugg$atedl' Tranaport. nlll?e a major problem": .. 
~Ar.fca~ 'ihCh1l19 is 600 milesawuYt "Bll&nos Ail.'6S 011 the Atlant10 
1,000 milQs. " , 

Aranti!,¥!' ~otaldeposits 9£i%01'1 ore.in the recently e~ed Bierl:'&' 
Grande region ate ~stimated at 20C million tons" The area: iDlooat¢d 
abo~t 1S 'Illil(!p ttomtheooaet of: lonharn Patagonia.. Argont~aiS8t < 

, . p~esen.t an j,mporter of iron QJ:e f:t-cm: Brazil and Chile for ,the San ' 
· Nicolas ooasta.lsteel plant near Buenos, Aires. Proposals tor·, 

development of the Sierra Grande depoo1ts were not reported to : 
lncl.ude export, ot iron ore. .~ < '. 

• • ~ , -.4- t!' ..; 

pr!Z11 ,'.' \7~tb. 1964 prod.uction eat1aated at 1!fmillion tousf.Brasil ", 
ia cmeo! ·the worltl's la.rgest produoers ot iron ore. F'urthoX' 

· expansion prop'osed ~oludel3 0.' second pellet, plant. As ve;n as belng .' 
under a long texm contraot with Japan, :Brazilian ,prodncGl:'S are alao 
'reported to haVE) a.rranged verr~}a:rge contraots i11 th European 
ocm.swners.An iron ore ~llet. plant ~ beenp~po8od Cor tho CaBS 
l>ed;ra mineai C1aSiderilrgioa National, half the annual produotion , 
Of 1.5 million tons ;a $xpeeted to be Available for export. 

" 
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. PeiRAA ,,' ·In mid 1965 a Sydney company vas reported to_ b,a 

" 'exam1n~g the possibil1't1 ot exploiting blaok nand deposits in t~ 
'. ' Gulf of 'PapUa, using natural gas to produoe 500,000 tOn$ -ttt iz'On ore 

pellets,annuall, for export to Japan.' We navo,heard nQtbing recently 
. . of prog1'ess' made by tp.is company. ' Magnet! to 'san~s dr&dged trom t~e 

. oc~an form a .sign1f1oant part of Japan t s admi ttedl1 small domestio l .' 

iron ore produotion • 
• t _:Ii -:. ~ .~ _ • •• ' ' ~ j 

Phj.lipp~es 1964 expo, rts ( 1. 52 million tons) vere a slight inorease 
over 19, 1 flgu:resJ all experts flere to Japan ... Ph1l1pp~e Iron Uines 
a'lL~ap are oonstructing So pelletizing plant oonsistlngot 3x:250.000 
ton per year capaoity Kawasaki shaft furnaces. Pellets are coarse 

'. • (20 m) and a.verage 65% Fe. In view 'of the lOTI cos:1i of the pellet ' 
plant and the short distanoe trom Japan. bU3"ers 1rere hoping for a .' 
c. ,and., r. price somewhat belofl that being pa.id for Maroons. pellets. 
It W68 eXp~'ed th.s.t iron sand mruld torm part ot 1965 end . 
subsequent exponsh,"pmonts, from the Phil~ppines. A Shortage was 
being experienced of supplies of itonsand tromJapanese sources wh~ 
this sale flas negotiated in 1964. The exporter indioated tr111ill8lless,. 

~ to' supply· additional tonnage in future years it required. , ' -, 

'ndia National Mine1:&ls Development Corporation ie rellortedto 
" 'be1;lxa.m1ning a deposit said to conta1n 4.000 mllU.o1'l tons of magnetite 

ore 2; miles i'romUangalore. 39 miles or railllsy 17ou14 be 'reqUired 
to connect the deposit with the port, and exports of ore fines ' 
upgraded by soreening to 65~6~ Fe at the rate of 2 million tOns per 
year were contemplated. The Corporation hoped to seoure Japanese 
Qssistance tor furthor exploration and feasibility studies;' these­
WS1:8 expected to,beg1n in December, 1965. 

. Iron ore pi-oduction in India.; exclUsive of the 5.6'· . 
million'tons produced by Goa,,' amounted to 14.9, xdll'-on tons in 1964. , 

. Expected output during the lMt year : of' th. 'hird Plan (1965-66)11(£8 
reportod as 29 m$.llion tons and the Fourth Plan target for 1910 ... 71 

,it,; 6)' milliQn'tons. of ',hich ,30 million tons :is intended for export. 
_ 1964 e~orts amounted to 10,,5m1111cm: tons (including Goa). 

~ .~ 

. six different ports are to be developed tor 1~n ore . 
. , shipment. Faradip is to be increased .first to B Co.Pa.cit1 of 2 
"" 'mUlion to~ pery()ar a.nd la.ter to 5 milllon tons. l!adrOS ls, to be 
, ,increased to 3 million tons per year, acoommodating orecarrlero ot 
. " up to "~OfOOO tons,. Marmaiao ie'to be inoreased to 10 million tons 

~er ytJ~ capacity and Ilaldia (near Calcutta) Mangalor& and Kakinada 
'. . (.outho.f Viaakhapatilam): are also to be expanded. Completion of 234 

, ,m~les or broad gauge milT/q to Hoopet has. been proposed. tor , 
development ,ot iron ore reserves to suppll 4 million tons per year 
'for sb1pmrmt througJ11!a..tm.a.ga.o. ' , ' 

'. 
Long term contraots flereconcluded. with the Japanese 

, . some' years ago tor'the sale of oro tr()li\ the Kiribul.'ll deposit, but' 
implementation l1&S delqed because ot to.11ures to adhel'eto the 

, programme forlraill'1q 'and port taci1ity construotion. HOl'levet, ',1966 
is expected to, be the ti'rst full year ot exports from this area, 

,'tising ~he ,1mpr~ve.d fa.eilities.· . 

Ba1ladila is being 4evelopedtor a long term oontract 
.. , ot 4 million tons a year for 15 years. Construction is to be ' 

."completed in 19~6. studies are beipg 'c~ed out as to .feasibility 
of a2 million ton'per rear ~ellet plant to utilize fines generated 

" ,.:tn .prdparingthe contraot tonnage. . 

,In NO"fllllbet-. 1964,. Cbowgule' &: Co: (Goa) commenced 
, construction of a benefiCiating and pelletizing plant estimated to 

, . ,:,coot- .$lJ."fh 8.4 million. The Output of 500,000 tons of pellets per 
'-year ~as to be aold tQ Ja.pan. Hare recent reporto1ndioate that 

.. , . shipmonts will not commence until January t 1967 .. 
'1i 

• ,I, ... "' ... 

.' 

., 

, " 
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At the end. of 1961, Indian reserves of iron ore were 
ostimated at 21,336 million motrlo tons. It· \'Tas reported that in 
1964-65 the sto.te owed ll1neral end l1etalsTradill8 Corporation of 
India incurred S' huge loss on the export of iron ore for the third 
suooessive year •. ,-' 

Barter tradinG is a£eature of iron ore exports to 
Japan and Eastern Europe ~hioh makes Indian ore attractive in spite 
of its .relatively high price., PrOVision for barter payment in oil 
and capital goode was included ina recent sale of 1 million tons 
of of,'9to Ru.m8.nia for 1966 de.!i very. . 

Following Indian acquisition of former Portugose 
colonies in Indi{)t,th& Indian Freight Tax on the earnings of non ... 
resident owners and ohtirterers i6 beinga.pplied to these former 
colonies in stages ranging' from 55~ of full rates in 1964-65 
financial year to full rates .in 1969-70. This soheme Tlill erode 
thecompet1t1ve advantQge previous~ enjoyed by Goanese producers 
over those from other parts of India:. 

.110zalnbigU:e . Interest in deposits near llanapa has been shown by 
companies'from Ge~. Japan. Britain and the Unitod States. The 
hi8hgrade,deposit~ contain 90lumbite. tantnlite and tin as Tlell as 
iron oxides. It has been announoed thnt a dam is to be constructed 
on the Lurio River about 6 miles a~ay, from ~hich ~dro-electric 
power wQuld be ava.ilable. A nov bulkfao~lity has recently been 
opened .near Lourenco'lJarQues in t!ozambique. Costing {lU.S. 4.5 . 
million the faCility haa aatorago capacityot 800,000 tons and oan 
load at 3,100 metric tons per hour. Iron ore from Eomvu Ridge 
(Nswe~a) in STl~land is being loaded tnto 65,000 ton carriers for 
shipment to Japan. . 

Angola ·Produotion during 1964 \mS almost 1 million tons, an 
increase of about 4Cft~ on 640,000 tonproduotion in 1963. In June, 
1965. it ~aeannounced that the Cass1nga depoo1ts uere to be 
developed by Companhia LIineire. de Lobito and Krupp_ Investment of 
(lU.S.62.5 million t7aa expected and as a. rosult iron oro production 
Tlouldbe increased by 4.5 million tons per year. Roservos of 63% 
Fe grade ore are said to exceed 100 million tons, t7hile reserves 
of 35-53% Fe grade ma.terial are much greater still. A 5 year contract 
covers shipment of 800,000 tons per year to blast furnace plants in 
the Ruhr. A rail haUl of 400 .miles to the port of Mocamedes 10 
involved. Japanese Steel milo pere reported in June, 1965. to be ' 
intarestedin an offer of 15 million tons oi 64% Fe run ,of mine ore 
from LobUo over 10 years'to 1976. llocamedea is capable' of 
handling lllrgooro carriers similar to those to be used tor Western 
Australia. 

Gabon Investigation of the possibility of build1n8a railt7ay 
to serve the 13elinga iron deposit of Societe des .uinas de Fer de 
I1ekambo (SOlUFER) 'J1aO oomplo.ted in 1965. Construction of the line 
is to be Bin in 1968. Capaoity will be 10 million tons of iron oro, 
1 million tone 'of r~w ~ood and 50,000 tons of agricultural and other 
productsannullily. Testing has verified the existence of large 
,economioally exploitable iron ore deposits near Uinkebe 45 miles 
north vest of Eelinga. The Republic has an estimated 2,000 million 
tons of high grade iron ore J production io expeoted to boB1n in 1914. 

Liberia 1964 output of iron ore amounted to 11.5 million tons. 
Development of the l10unt l1imba deposit ,by the Liberian .American -
Swedish tu.nerals Co. (LAllCO) t7as complete.d during 1964. 7.2 
million tons ~ere produced and~.8 million tons exported. 1965 
produotion waS expected to rOaoh 8 million tons. LAt..XO has announoed 
the construction of a pellet plant at the port of Lo~er Buohanan, with 
oonstruction scheduled to be finished late in 1961. Uhen thio is 
completed production oapacity \7il1 be increased to 10 million tone 
per year .. 
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, In, S.ptember:. 1964~: an ~oun'Oemont l'ICS mad.e that a new ,.' 
_ i iron. oreoonocssiOh 8.ereement' had' 'been concluded with the GovG1'nJnont' 

tor d;evelopment of' the mt. Xi toms deposi tssa1d to haTe rasen-esot 
150.m1111<Tn tO,ne 'in thera.ng() 40 to .60% Fe. grade.- ' , 

,,'-' •. i 

. . .' 
" ,''1!he Bong' Range deposits, estimated to contain 300 

Gillion tons or 36-42% Fe grade material have 'been brought into 
.pi'oductl~n,reoentlyby a company 1nflhiohthe L1berial) .. Government 
and a We.st, GermancotlSortium are shareholders. '!he are is ' 
conoentrated to 65% Fe grade beforee:x;port to Germany andltaly 
through the port of Monrov:S.a, approxima:~ely 10 miles aYlay. 'Eltports 
were eXpected to amount to 1 million tons in 1965 a.nd 3mil11Qn tons 
in 1966~ , 

~ I,. 

, . AbOut 25% of Liberian eXports ,go to the Unit.ed States, 
the·:remaind.er to Europe. It is estimated tha.t by 1967, 19.,5 
ml11~an tons of iron O~e will be exported annually through Monrovia 
ana t01fer Buchanan and., 25 million" tons "by 1970. . '. 

~ ; .'" ,.' , . 
]31em Leone" ,ExP~rls" fOr 1963 ~d.' 1964 were both slightly below ' 

Y, .. ;' . - ' 

2 •. 0 m111~on ton.s.. Sierra Leone Development Co.reoentlycomplete4a 
8U.S~ 25 million expan$ion programme 'improving loadir..g, rail transport, 
m1n1ng,~ m~111ng faoilities. Capaoity has been increased by 40% " 
to ~.8 'm,il110n "tons of 64% Fe grade m.ateriaJ: per, year. ", " 

, ' 

,.M~Um~~ ,Export~ fr~mthe prbei;pa.l'oom.P~ (ltIFERMA) amounted 
to 4.6 mil11ontona .~ 1964, the first fUll year of pI.'oduot1on. It 

,11M exp~tod that 1965 produotion wouldbe6 million tone and. 1966 
prodllot1on' 8 million tonS., NoW' deposits are reported to haTe peen 
disoovored, neat' ;the depoSits presently ,being worked 1n the north nea~. 
the'Rio de Om border. Size and quality are said to be elmost the 

. Qqualo( the deposits ·b~illg eXploited. ' . .' '. ,' .. ' 

Morpooo' Th~ trad1ttonal markets for iron ore fZ'om liloroooo are 
Franoe and Ge1'tl'lan¥. E7q;orte fell trom 1.9 million tons in 1960 to 
:O.E3 m111ion.tono .. ln 1963 and rose to 1.1 million tons in 1964.0ne:',"-, 
mine 1s planning a. programt:,\& of shaft Sinking and underg»oUrid' 
development to . increase ~apaeity to 1'.2 million t(>ns ~ per year. 

Pprhot1te cinders rioh in copper ,are a by ... produet or , 
the Safichem1caltert11izer compl.ex Moently brought into production. 
Furtherpr<;>c&esirJ8 of the annua.l produetion ·of about 380.000 tons of 
th1s me,te1'ial 1s· being considered. There 'ls potential for pxoltuot'ion 
,of 3,OOOttons ot copper and en unspecified quantity of i:rQn oxide 
pelleto oonta1n1ng 66% iron.' , " ' 

P.e~ . If. the navigability of the River DO~o can be 1tnproved. 
eXpOrt-sot f million.- tons ·of iron oro pellets may take place th1"OU8h . 
Oporto. The interested mininG company states that exports could, ' 
inorease to ,2 .. 3 mlilion tons per ;yea.%.' later, Iron oro shipments. from 
'Portugal haw fallen over recent ;years to less than 100,000 tomfper 
'1ea.r~ 

}laftln'ISland;BaffinlanC1 Iron lU,neoLtd. holds a dfrlelopment lioa,no& 
.tor the deposit which was ;reoently discovered. 'Tonnage 1s reported 
to be 13' million tuldgrade 68 to 70% Fe with low silica ·Nld , . 
phosphorus content. The shipping season at this latitude (w1th:1n 11°' 

:, ot, the .North Pole) is limited to t\fO months because of .i08,· and this 
. will be a, fJign1.f1oant drawback to development ot the deposit. The 

exploration company has spent $1 million ,in the area. ondhopee to 
start produoing by 1'970. -The Canadian GQvemment is contributing 
toward tbf> cost of COIllPaIl.Y built 'airstrips and is to help bulld a. 
railway to Milne Inlet from thedepos1t a~ Mary River. 

',. 
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Port Dovo1omeptln Euro;eo An:( pooDibllity ot cales or Australie 
ore to Europe t1il1' ,dopond on tho avoJ.labi111i7 of von larao oro 
oarriere to 1'Oduoe treight mten to a. miniS!lW!h' l7h11o to.o111tlcs tor 
load1ng these carriors tli1l be available, Europoan (lOnlJUJjloro aill 
only be able toeono1dor Auctralian oro if thoy 'have 000000 to ports 
capable of' hend11Jl8 thoDe lnrao carriero. 

Last July, propoanlG to develop porto in South t7a.loo 
oapable ot handling more than 10 million tone otoro pOl' YOOl:' \1oro 
rt'1Vf3alod. Carriere to 65,000 tono \1111 bo handled, and It 1'1111 be 
possible ,to develop those porte to tal«) 100,000 d.ri.t. ohips. At . 
about the same t1me. John Broun & Co. (Clydobank) Ltd., put torrmrd 
propooals '£'or a nOtt tTOt.doolt at GlaBg'Ot1 t1bich could unload 100,000 
ton oarriO~. in assooiation nith dovolopnont of throe non Dhip­
building betthscapablo or OOnDtruct1ri8 ob1po up to 260,000 d.n.t. 
At pro sent 28,000 ton o~60eo only can bo bandIed in th1O,orea. 

,Rottordam in the Dothorlands 1,0 boingcono14orod as tho'~ 
01 te tor oonotmotion 'Of e. pollet plant b1' L\ GrOU}) of Europoa.n titeol . 

. companien.. 'Roporto 1nd1catct tbatto bel ooonomiOAll,· t:'Orthtthllo, 
tho plant tOuld ha.veto. M1To an initial oapacity ot 5 mill:l.on tonD 

. rising to 20 million tons of pellots POl'7Gar. In Viw ot tho 
:r0tlUi.1'Omtmt to handle _ 35-40 ailllon tone. of orca )Tear, Rotterd.at1 10 
a logioal oi t. as tho port CM bedovelopod -to handle ahip., up to 
130,000 tons and 1s conJ100tedbT oono.l to most of _tho potontlt\l 
oonsumeX'{J • 

Amsto.rdem 'ltd oxpected to be acoossiblo to 1.00,000 ton 
camers in 1965, tollOt71n8 complotion ot drodaill8 tho north Soa 
Canal. Prov10UD17 40,000 ton oamoro oould t'each tho port and. bo 
unloadod at 6,000 tolw POl' ~. 

In October, 1964, a joint portvcnturo b7 tho oity ot 
, Brem&n and the noooknor oompany \'1aS oponod. '1he ncO' 10tty traO 
'capable ,ot berthing 2 % 30,000 ton or 1 It 70,000 ton curiers, anel 
unloading at ',2,000 tom per hour • 

. . ~ Bavro 1nFrtmCO could accept 60,000 ton oarriers in 
1964. disoharging at 2,000 tons p~r hour. ' 

Drod.gI.nG ot tho Ghont-Ternou»en Canal tl':OJn 41 to 44 
teot traa eltpeotod to be ooaplatod U1 1966. Vessolt)ol 50.000 4.".t. 
trill then be oble to roaeh the n0\7 S1<1oar oteel plant 17hioh b7 
19681s o%peoted to require 2 million tons ot lron ore por 7Oar. 
A disoharging rate ot 2,000 tOnD p~r hour :I.e expeoted. 

, In 1964 ~11 -ttes reported that in Itel7 Cor.nigl1ano 
(Genoa) oould dioohareo 60,000 ton vanoels, Piombino 45,000 ton 
vessels and ~aranto ,60,000 ten vODGelo by 1965. 

'nIo port olnusel in northern SpaJ.n 1rl.ll be oapable ot 
bandl1ngvosselo of 80,000 d.t7.t. vhOn the modornizCLt10n prOgremtl.o 10 

, ,completod.Coal and. 'iron oro oupp11eo for ouel t1orko in the 
Asturias are handled throush this port • 

.. Brazilian ora fo)! South~rn Europe 10 to bo handled 
tm,.oughthe po~ or Dakar- near llijeka :1n YU80olnv1a.. nhich t7OB· 
reportod. in 1964 GO bo1ng d(WGloped tot8ke 100,000 ton oru:r1ers; 
il pelletizing plant 10 to be bu.1lt at this port by the Brazilian 
ore producer and Y\l8Oo1aV'1an port ~tereoto. 

\ 
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UN:I'2ED NATIONs· STUDY 
1 . J ,", 

" 't' 

.;' ~ .. 
. , At tho present t1llle" Dr.,·N. H. 'Fishelf, Aauiatant: . 

',D1reciol1 (Geology) of thQ :Surea~ia 'Qn~ of the Rapporteurstotha 
Steel Committee of the E.C.E.andtheCommittee for Industrial' ' .. 
DQV'elopment 01' the Unit'ed NatioIlB Ol'sanization who'are prep~ing ." 
a report on the World Market tor Iron· Ore' .with the CG-oP&:r:a.t:ton: . .' . .' . _. ~, . 
of the ot;herreg1~>nal oo~t:~e~a .of: the United Nations. " . !', . 

1" ,', "\0 ~ ( 

~ 
l • . , 

" ','. 

.', . However, ch'aftirig'has not, yet proceeded beyond' th~ 
~irstse~tiona of· :the nport deal~·~thh:istorioal baokground. an.~ 
supplies of" iron ore to individual c01.U1tries.·' Sect1.ons atill to' 
·be drafted inolt;delOiauch topios as intern~tionci~ .. trade in iron ore;'·' 
'development 'of .1.ron;:·ore prioea~ 'future evolution. of irono~ , 

. cOl18UJl1ption- and produotion, probable pattarr..s of tradeln and 
,ooneumption of irone,ore .. 

. ', . .·r· .,' 
'1 . '. ..' : 

,.... The dat4 80 far ava11a.bj;~ J~el'iye ·to c:olli'1m the vieWB 
. ~xpressed re~rdil1g 'ttihe ready ava11abilit1,ot high' grade ore and/or: 
eaa1ly conoentrat~d {"i',r grade ore in JU8l'l1' pa.rts of-' the world, . 
particularly Cana.d~~I'ih~ United States, South AmoJ,'ioa. and., to a 

, .le-saer extent. ·Afr1\Qa. "., ' . 
,:. ' \' . ·;""·.f. .' , .. 

.. It is eJj:peoted that· oom:pi lat ion: of the report will "'»e 
completed by ,July, ~966.· .. - ". . " .... ,' ." ,.': . 
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" '·CONOLUSIO!' ~. ~'<iAN AUSTRALIA~EXPEcrr, FRW: lHEWootn tu.Rm 
• . - 4. • t. . -. - " ~.. '" 

," ''': . FOR IRON ORE IN m FIJ'fO'RE? 
'h... ~,.1 '! . ~ ,. . ~ "': ~ 

,,' 

, ' " 

t ..,-.. . . -9' • . ' "I ~. :. ~ 7; ,'... ..... .... "<If ' 

" ,_.' ,.' 'i,.~ ';. ,There, it:t no',~hor~age o£'1roh ore in'thEJ'world ~oday.r . ..;. " 
.. : .... i'reightra.tes are tending .lower a.s l:t result o£ the use of large;' "..' 

" . .' '.·shipe, speoia.lly' constructed so they, oan ,be. used for ,oil or pulk' . '" ", '. ~,:,'~ '. . ' 
, , I" 'cargoes :such' ~a iron ore ..Th1smeans tha.t 'competi tion'1ft \tJ:ie ·.t7!on, ~. , 

.. " ~ ,'ore trade 'wl11 ''beeome more ltoen end widespreo,d. ' The ~ers tllfirket. ' ," 
.. ,. l1b~oh has, existed in 'recent y$ar~ 'd.ll oon'binueinto -~he~l1t\)J:e. . 

. New ;t.'eaO'l1t'Ce~t,'pa.tt1iOillarly of low grade material' euilyoonverted . .:,.~,' ".... ~ .. 

~' , ' 

, 
.... ., .. 

.!' ••• 

,_.. ~ 

•. i 

" -;-'.\. 

. .:J 

.< 

'" >- • , . 

" 

· . 
... ". :to a. h1ghg:rade pr,oduot. 1:()£good8t~oture £orblast :farri~e use., -¢.1+ 

- • i' 'oontinue, to ;be dEnteloped. -, ' , I ~,' " , " 

. .. " / , "' j ~ J ... : <p~ -.' ,~ ,J' , •. f: t' ~.. p t ~ ,. , .,.,.. ,,1!1' 

,.' ··.~ces obtained in 'recent long term tixed prigs c,ontraots . r 

'r'lth, Ja.pan should be ,pon'sidered: sa.tisfa.otory in 'vieW of. the normal. " " . 
'-' , 

" 
Japane'!'le practioe ot shol'.'t tam oontracts ·with frequent .rev:tfj1o-nb . 

. ' ,; .. o~ pr1~e. "Oonsidering tbe large tOnna.ges of ·ore in ,th~,AUstral:tatl . ' 
'contracts it 'woul.dh-a.vebeen unreasonable to expect' prices. to remain . .' ,­

. • • . :. I ~teadyin wha.t wa.s tilrea.d¥ e. bu,yers me.rket for itronore.' :, ' "', .' . " 
.. ~... .t, {,.,. .. , 1 '.. /t.:_ " . - ", ~ ~ , " ~ ~. - ~ 

, , '~. .' 'W:l~h t1lstablishlnent ooat~ adequa.tal.y co~e~m( 'bY the, 
,.' . reoentlyoonoluded o()ptr~c's nth J apSllf Australiah- prQd\l,oel.'Sr Tiill 

;,' . "" be able :to malnta.i.1l the1r sh.a.:r:'e of the market in t~ future •. 

" 

""" 

, , ': • I " "ExpanSion, into ~be ~Ope£¢ ma.rlc:Gt mq be poa'aible,bUt even usUtg' 
· . ",' ,; the ve:t7:1arge ~e 'o,arrlers .that ii1ropean;P9rts 'ant being developed, . .' ", 
': !,:' .... : !: to ~d.le., the·~eater£retght costs. as QQmpaz.~d w1th'orebauled , , 

>':._, ,/tr~,.0cnm:tr1e$ bor<ieriQg the 'Atl~tl0 In s1mil.~siz~, ~pa, will, ',1" " 

_ J, i ;tcq\lj.l:el.-er £.o.b.prlo-es than th6 companies have been able ,to-- ', .. 
":' .... :ne,lto'loiate with Ja.pan. iOne estimate suggasts thesema.y be ot tli(p", 

"''''" ': ord~rOf'2/3 .ot the ,.Japanese sole prices., noweVer, there is no 
M:," :-;' ',reasoh 'Phy sucl1 oontroots should not provide a. useful. .p~oti t for ' '. 

, ,,' . the companies above their marginal ~uot1on. cos.ts., , . ' ,,:; 
t r •• .: • ." ..... "- '" •• • .~ •• _ " ' ~ f:' ~' . . I ' • :'~. _: • " ... ~ ••• ~ \<- • 

',~ . " . ,,' ~ Compet1 t16n in t~ European marbt may be intensified' , , " 
,by'dev~lopl1le~tC?r. l,ow e;r~e ~res in the Uni t~d ,Stateo to supply:, ' 

. ~ pelle.ts to dOllleriie ~onSUmel:'s. Some Canad:1a?l' product1veoapa.oi ty 
" '. ~'-, " 'mq~e taken-up ·lessl;'apid.ly by ·the United States .. oonsumer.s as a 
, " 'remilt; . and. O'qtle-ts 'ma.ywel1 be found ,for this 'material ~ Europe .-: 

t· • 

. . ','" 

a.t the expenae!)! sUppliers ,or potential, ~ppliera' from further a.£ield, 
·'suoh-·8.s Austrtl11B.~, . '. ' . .' .. . '. '. " . . 
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Pllver, , ,li. B., 1964. Eoono~6 Aspects of Iron Ore ~. a 'Cha.ng1ng: 
~ Market ~ . \Minera1,Iilto~t1~, Bulle~in, MR74, Depqrtlllent ~ Qf. ~es 
.and Techtdo~ :S~eYSJ Ottawa.. ., ' . I.. \', ',_ """ .' . , ... 

,,' 

• ,'\:. ;.~ ~ '1 • "._~ ," ~ 

, ,.' ~~ .Q1;he~ ;nf()rme.~ion, hfis' b~ o'ollect(ld tronLJapen Metal. 
News,., ~ ltamersl&1 Iron 9ra .;artois, M3..ne:t.'IU. Trad~, Notes,. Report ot 

',theBrit1sh'Iron and Steel Iristitutf,l·'s Vj.sit' to Japan; World M:1riing, 
1tin11tg Qongress. Journal. •. No1"thern Miner, Steel Times, etc. ' . 

, t' ;, '. ~ ~ ~~' . ...- '1 ., .. ••. ~ 
,~ .. , 

~ ~ .' .. 

• ':'. '.., .: ... IQ.:ro~a.tion on 4:ron ore ~reserv~s in the 1lPpendixwill 
':, be superseded by irU'omatlon' in the . United ,Nations Study' when thiEr' 
.. is completed. . . ..', :' . 0" " • ., .: ~'. • 
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FIGURE 2 
WORLD IRON ORE PRODUCTION AND EXPORTS, 1950 AND 1962 

(MILLIONS OF LONG TONS) 

1950 1962 

~~ __ -4 __ ~1~90~~ __ ~~~~~_ri. __ ~ __ ~~ _______ 'Y~O _____ '~O 
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UNITED STATES 

t?~:'=:f:::2:::] 
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LATI~ 

ECSC(1) 

.. r.:':~: · .. '=:J 
OTHER WESTERN EUROPE(2) 

f'~::'Zl 
EASTERN EUROPE AND USSR( I) 

mn:~t\::'::==~J 

AFRICA 

" FAR EAST(I) 

r 
CHINA AND N.KOREA ' 

.' ' .• 1 '';"', • F
"'l!"" 

OCEANIA 

~ 

TOTAL PRODUCTION: 
1950 - 256.2 MILLION TONS 
1962 - 505.1 MILLION TONS 

TOTAL EXPORTS: 
1950 - 43 MILLION TONS 
1962 - 156 MILLION TONS 

:.: c'~ I 

, (1) EXPORTS PRIMARILY,TO COUNTRIES WITHIN THE GROUP. 
'!:: ~ '(2) EXPORTS PRIM,ARILY TO ECSC AND COUNTRIES WITHIN THE GROUP. 
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UNITED STATES IRON ORE IMPORTS, 1950 AND 1962 
(MILLIONS OF LONG TONS) 

,', 
: . 

1950 I 1962 
10 ~ 0 5 10 lS 20 

CANADA-r-------

-. BRAZIL 

CHILE-I---
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.. SWEDEN 

TOT AL IMPORTS: 
, LIBERIA ~ 

1950 - 8.3 MILUON TONS 
1962 - 33.4 MIL,LION TONS 
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, ecsc IRON ORE IMPORTS, 1950 ANO'1962 
(MILLIONS OF LONG TONS) 

20 
1950 0 1962 
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Figure. ' 
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JAPANESE IRON ORE IMPORTS, 1950 AND 1962 
(MILLIONS OF LONG TONS) 
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INDICES OF SELECTED IRON ORE PRICES 
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, , ll. DISCUSSION PAPERS 
RAW MATERIALS IN AFRICA FOR IRON AND STEEL MANUFACTURE 

(DOCUMENT ECA.1) 1 

Introduction 

The primary raw material for the manufacture of all 
iron and steel products is pig iron, which is produced 
from iron ore, coke and limestone flux. Iron orc may 
be partly replaced by scrap iron which in turn is ultimately 
derived from iron ore. It may be stated in rough figures 

'that every ton of iron requires one ton of coal and half 
a ton of limestone. More than half the coal can be 
eliminated by electric smelting methods which use 
approximately 2,000-2,500 kWh per ton of pig-iron 
produced. Coal can occasionally be replaced by other 
forms of carbon e.g., natural gas or charcoal. Pig-iron 
for steel production requires varying quantities of 
manganese and the corresponding amount of ore is 

'. added to the furnace charge. Refractories are needed for 
the construction or lining of furnaces. Silica linings may 
be employed with an acid steel-making process whilst 
mngnetic or dolomite refractories nre used with the more 
common bnsic process. 

This study intentionally omits two important consti­
tuents of iron and steel manufacture: water and 
electricity. 

Water is admittedly a vital raw material since it takes 

Electricity is not usually named a natural resource 
unless it derives from water power. While an iron and 
steel industry would benefit from cheap hydroelectric 
power, this is not an essential condition. Some of the 
leading steel industries in the world, e.g., the United 
States, Great Britain and Germany, were developed 
without hydroelectric power. It was therefore decided to 
exclude actual and potential supplies of electric water 
power from the present study. 

This report represents an up-to-date inventory for 
Africa of the mineral substances mentioned above. Each 
material has been treated under a separate heading. For 
purposes of presentation the countries have been listed 
under the following sub-regional groupings: 

~ORTH AFRICA 

Morocco, Rio de Oro, Algeria, Tunisia, Libya, UAR 
(Egypt). 

EAST AFRICA 

Sudan, Ethiopia, Somalia, Kenya, Uganda, Rwanda, 
Burundi, Tanganyika, Nyasaland, Northern Rho-

. desia, Southern Rhodesia. 

CENTRAL AFRICA 
! 5-10 cu. m. of added water to produce one ton of steel. 

. t ,. This represents 2!-3 per cent of the total circulating load. 
Cameroon, Chad, Central Mrican Republic, Congo 

(Brazzaville), Gabon, Congo (Leopoldville). 

." 
.. i " 

" 

: . 

WEST AFRICA 
_ Any of the other raw materials can be transported over 

long distances from foreign sources to a viable steel 
industry as is the case in Italy, but water has to be in 
plentiful supply at the site. Inventories of surface and 

Niger, Nigeria, Dahomey, Togo, Ghana/lvory Coast, 
, Liberia, Sierra Leone, Guinea, Senegal,. M.auritania, 

Mali, Upper Volta. ' .. ~:{> _ - underground water resources were considered to be out­
side the scope of this study. 

SOUTHERN AFRICA \, \ 

• PIIl'Cr p~pami by the secret:\rint or tho Economic ec;mmisSion 
for AI'rIca. SIlo paao 121 r(lr 1I1s1:u.,,\lon. 

Madagascar, Mozambique, Bethuanaland, Basutoland, 
. Swaziland, South Africa, South West Africa,' A;.ngola. 

1'"" " " 

. ', 
', .. 

.: :." ., 

, 

; 

':,' . 

Summary or lron-ore production and resenes III Af'rlca 
(Million IOIU) 

The mineraI deposits have been divided into three groups: 
(0) Recognized and III production~ 
(b) Recognized deposits ror which production plans have been or are being drawn up; 
«(') Deposits whcto no extraction is envisaged at present and which aro Dot ncoessarily or 

: economic interest. . .... 

; ".:. 1U8~, I01VtlJ6U 

1962 product'llfl . (II) (b) (c) 

SUB-REGION: 
NcJrlll · · I .,' ~, •.. · . 4.43 237 220 2.374 

. wt • · · · . . · . . 0.64 102 100 653 
. Centrtll · • . " ' ..... -.- ." -.. 0,01 860 370 

WIJt · · 6.73 1.539 1,404 . 1,283 
Soll,II,,,, '. · • . · ' .. 4.83 253 400 6,843 

. 16.61 2,131 '2,984 11,523 

17 

. .' . 

- ',>-.: ', ... :: ,' .... ~ 
r'o. , '. 

h ••••• : •• , ';,. , .... " 

. , 

\ , 

, " 



.:~' , . 
d U: ~ .;,." "'est, .,." 't t~ tid r . 1 

, :, 
, 
" 

i' 

, 
'! 

:;' 

'" 
" . 

'" 

I' 

" 
" ;.; . 
., 

I 

~ i ' 
~ ,~ , . 

, . . , 
, , 

I, 
!" · " 
" 

". ,.' 
I! ,;' 
• !: 
1·1, 
:·i 
l,!\ 

.J T" 
I" ", II, 

ii:· I" 
J ~ .' Ii, 

I. 

. ' 

'.. ~ 
... _ .1 

.,' .,' 

'/ \ . 
,'. 

, i,,',' :':1, "',:1:' 
.i ,".,' 

. , 

t'Dt 2ft n 'h&)m tHe. t 't' 57 

SUIDDW)' ollroD-GI'e productloD and ftSe"CS In AfrIca (contlnwd) 

BY It1D-REOIONS 

North Africa 

Morocco. 
Rio de Oro ••• 
Algeria 
Tunl~la 
Libya. 
UAR (Egypt) • 

TOTAL, North Africa 

EAst Africa 

Sudan . 
Ethiopia 
Somalia 
Kenya. 

'. 

Uganda 
Tanganyika • 
Northern Rhodesia 
Southern Rhodesia 

TOTAL, East Africa 

. CAntral Africa 

Cameroon ••••••• 
Central African Republic. 
Congo (Brazzaville) • 
Gabon .•••.•• 
Congo (Leopoldville) 

TOTAL, Central Africa 

196J ;rodueIltIII 

1.1S 

2.06 
0.76 

0.46 

4.43 

0.02 

0.62 

0.64 

0.01 

0.01 

50 

140 
27 

237 

12 

90 

102 

D. a. 

20 

200 

100 

100 

860 
Do a. 

860 

30 

Cd 

149 
20 
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30 

1,100 
80 

2,374 

39 
8 

100 
27 
10 

121 
300 
47 

653 

120 

150 
1007 

96 
~. 60 

I,' .. ··11' ; it;' M ,~, " : .;" r ;:[4':," 

West Africa 
Niger •• 
Nigeria 
Dahomey 
Togo 
Ghana •• 

I' (:. 250 
~.~\ 42 , .,,~ .. 

'!i 

.1 

\. 

!: 
I:' 
", 
!: 
: : 
i': 

, 
'. , 

1\ 

I:: 
. !i! 

,1;1, 
· ,. 
i'l 
::i. " 
1,1 

J 
'f 

, , 
I' , 

i ..... ~ 

; J , I f,,;' ... I ,'. ~ ." 

" ~ 

'., 

Ivory Coast 
Liberia 
Sierra Leone 
Guinea 
Senegal 
Mauritania 
Mali .•. 
Upper Volta 

TOTAL, West Mrica 

Southern Africa 

Madagascar ,"'''' .,~ 
Mozambique 
Swaziland 
South Africa 
South West Africa . 
Angola ..... 

TOTAL, Soutbcm Africa 

. ! 

3.60 
1.~ 
0.4S 

0.78 

6.73 

4.33 

0.50 

4.83 

18 

289 
100 

1,000 

150 

'1,539 

43 
200 

10 

253 
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1,404 

400 
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"'20 
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Iron ore 

NORm AFRICA 

Morocco 

This country produced 1.15 million tons of iron ore 
in 1962. 

The most important known deposit is Uixnn in 
northern Morocco, which accounts for two-thirds of the 
current- output. The ore is. hematite averaging 62 per 
cent iron with a low content of phosphorus and silica. 
The Setolazar deposit is in the immediate vicinity of· 
Uixan; the ore is pyritic hematite and magnetite of 
51 per cent Fe, and is mined by underground methods. 
The ore reserves of the Uixan-Setolazar deposit are 
50 million tons. 

The Ait Amar mine is Morocco's third producer. The 
deposit is 150 km west of Casablanca and contains 
siliceous low grade ore with a fairly high phosphorus 
content. The l~maining reserves of 30 million tons will 
have to be extracted by underground workings. 

Several known deposits have been studied with a view 
to future exploitation. The most promising is Khenifra 

. between Meknes and Marrakech: proved underground 
reserves are 27 million tons and an additional 32 million 
may be considered as potential. 'The ore is goethite 
averaging 43 per cent Fe with 10 per cent SiOa and a 
high barytes content. Attempts to upgrade the ore have 
met with partial success. 

The following other deposits are also under study: 

Tachilla-<>uanemino • 
Imi·N·Tourza • 
Keradid •• 
Ait·Ahmano 

10-20 million tons, 40-45% Fc 
40 million tons, 50-52% Fc 
25 million tons, 40"/0 Fe 
10 million tODS, 46% Fo 

Rio de Oro (Spanish Sahara) 

A titaniferous iron ore occurrence has recently been 
discovered at Agracha. The orebody has been drilled and 
sampled, and the tonnage is estimated at 20 million 
with a 54 per cent iron content. 

Algeria 

Algeria has been a substantial iron ore producer for 
many years. 

The 1962 production was just over 2 million tons, all 
of which was exported. The various mines have an annual 
capacity of 4 million tons but the actual output is 
governed by sales outlets. The most important deposits 
are those of Quenza-Boukhadra with a proven reserve 
of 130 million tons of hematite ore, assaying 54 per cent. 
Fe and 3 per cent Si02• Five other deposits have a total 
of about 10 million tons of ore reserves. 

A substantial deposit of oolitic' iron ore has been 
studied at Gara Djebilet near Tindouf in south-west Alge­
ria. The probed tonnage established in 1961 represents 
765 million of 57.5-58.3 per cent Fe. The probable and 
possible reserves total an additional 230 million tons 
with on avarage Fe content of 57 + per cent. The ore is 
principally magnetite which lends itself to dry magnetic , 

~ . ~ ,concentration; the first trials have indicated a possible 

i' 
i: 
j 

, shipping product of 60+ per cent Fe.· , , ,.; , 
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The phosphorus and titanium contents are fairly high: 
0.8 per cent P and 0.3 per cent TiOa. 

Libya 

The only known deposit is the oolitic ironstone of the 
Shatti Valley in Fezzan Province. It is a mixture of 
hematite and goethite with high phosphorus and lIiliclL 
contents. A provisional estimate of tonnage and grade 
is as follows: 

From 700 million at 48% Fe, 0.26% P and 17% SiOa; 
To 1,400 miIJion at 42% Fc, 0.35% P and 27% SiOa• 

Tunisia 

The main deposit is Djerissa which accounted for over 
700,000 tons of the total of 760,000 tons of iron ore 
produced in 1962. The ore is hematite of 54 per cent Fe 
with a low silica and phosphorus content. The reserves 
are estimated at 15 million tons. The other producer is 
Tamera with reserves of 12 million tons assaying 49-52 per 
cent Fe and a little arsenic. 

The oolitic ironstone of Djebel Ank is being explored, 
at present. It is believed to represent 30 million tons at 
53 per cent Fe . 

UAR (Egypt) 
. Up to the present, the entire Egyptian production, 

which in 1962 amounted to 459,500 tons, has come from 
the Aswan deposit in Upper Egypt. The ore is oolitic 
hematite of 44 per cent Fe and 14 per cent SiOa; the 
reserves are 20 million tons. 

Another known deposit is located in the Eastern 
Desert. The ore is of the Lake Superior type, highly 
siliceous and assaying 43 per cent Fe; the total available 
tonnage is estimated at eighty million tons. 

Present planning calls for the Baharya project to go 
into production in 1966. The deposit is located in the 
oasis of the same name, some 300 km sobth-west of 
Cairo. The estimated reserves are around 200 ~il1.ion tons 
of goethite with an Fe content of 50 per cent A'ntf about 
10 per cent of manganese. \ :'r 

Egypt's iron ore production is scheduled \Id reach 
1.2 million tpy in 1966 and 3 million tpy by 1970. '.' 

I" .. 
EAST AFRICA 

Sudan 

The most important iron ore deposits are those of 
Sofia and of Abu Tulu. The first produced 20,000 tons 
in 1962 from a deposit' containing 12 million tons of 
magnetite with a 60 per cent Fe content and is scheduled 
to produce 100,000 tons of ore per year in the near future. 
The reserves at Abu Tulu are estimated at thirty-six 
million tons of magnetite with a grade of 61 per cent Fe. 

Three smaller deposits have a total tonnage of 3 million 
of hematite with a +60 per cent iron content: amongst 
these is the Fodikwan deposit near the Red Sea which 
is to be exploited at the rat~ of 100,000 tons per year. 

Ethiopia 
The Agametta deposit in Eritrea has been considered 

a potential rilin.ing project for many years. The ore is 
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magnetite of 60 per cent Fe and the probable reserves 
are around 3 million tons. 

Another small deposit is being explored at present: it 
is at Yubdo in western Ethiopia. The tonnage has not yet 
been determined, but appears to be of the order of 
5 million tons of magnetite assaying 60 per Cel"lt Fe. 

Somalia 
An ironstone occurrence to the west of Mogadiscio 

has not been explored to date as it is of doubtful value. 
A possible 100 million tons at SO per cent Fe have been 
estimated. 

Kenya 
Deposits of iron ore have been prospected but are 

probably too small for productiori. purposes. A pyritic 
lode at Bukara is estimated to contain 17 million tons. 
The hematite orebody at Homa mountain has an estimated 
tonnage of 10 million to a depth of thirty metres. 

Uganda 

The Tororo magnetite deposit has 10 million tons of 
proved reserves averaging 65 per cent Fe and 1 per 
cent P. 

Tanganyika 

The Liganga titaniferous magnetite deposits in southern 
Tanganyika were drilled .in 1956-1957. The indicated 
tonnage is 45 million averaging 49 per cent Fe and 13 per 
cent TiO.. . 

CI!NrIW. AFRICA 

Cameroon 
The deposit known as Les Mamelles is located in the 

/·coastal area, 40 km south of Kribi. The deposit forms 
part of a small mountain range, 7 to 8 km long and 
200-300 m above the surroundings. The ore is a ferru­
ginous quartzite. The reserve tonnage is estimated at 
120 million of 33 per cent Fe. 

Central African Republic 

The Damara deposit is the only known occurrence of 
possible economic interest; it is a mixture of magnetite 
and hematite which was studied in detail in 1962. Iron 
ore formations have been reported in other parts of the 
country, e.g., in the M'Bari river basin and near Roandui, 
and might be prospected at a later date. 

Congo (Brazzaville) 

Iron ore outcrops in the north-west indicate possible 
extentions into Congolese territory·.pf the Mekambo 
deposit in Gabon territory. There is also a good chance 
of the Tchibanga deposit in south-east Gabon extending 
across the border into the Mayombe district and this is 
being investigated. The Zamaga ironstone outcrop which 
was given much publicity recently is unlikely to be of 
real economic importance. 

Gabon 

The Mekambo deposit in eastern Gabon ranks amongst 
. the most important in the world. It consists of a number 
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of iron-bearing mountain ranges only three of whic: 
have been explored to date. The Boka-Boka's reserve 
are around 190 million tons of hematite; the lleling 
tonnage is estimated at 570 million and the Batoual 
at 100m illion. The average over-all grade is rcporte 
as 62.24 per cent iron. A transportation study is bein 
carried out at present by the International Bank, an 
Mckambo is likely to become the biggest single iron 01 
producer in A~rica in a few years' time. 

The Tchibanga deposit has been known for mar 
years since it is located only 80 km from the coast: 
southern Gabon. The proved reserves are 126 millie 
tons averaging 40-45 per cent Fe but most of the 0 

does not lend itself to upgrading. 
The Mebanga-N'Gama iron ore formations in nortbe 

Gabon near Mitzic are being explored at pre~ent. t 
Mebaga mountain has an indicated tonnage of 20 millil 
of ferruginous quartzite with· an iron content arOUI 
60 per cent. Similar conditions are found in the N'Gar. 
range, 15 km to the south, on which informati.on is D 

yet available. 
Another deposit of titaniferous magnetite is at Huridl 

in the eastern region. The possible reserves arc 8 milIi 
tons at about 40 per cent Fe and 6 per cent 1i02• 

The banded ironstone deposit at Manyoro on La 
Tanganyika has not yet been closely examined. Estima' 
speak of a possible tonnage of 68 million at about 301 
cent Fe. 

Northern Rhodesia 

The total possible reserves are of the order 
300 million tons. The most important deposit is 
Nambala, west of Lusaka. A conservative estim 
indicated about 180 million tons of breccia type, 
averaging 57 per cent iron and 18 per cent silica, a 
10 to 50 million tons of shale replacement ore with 62 : 
cent iron and 9 per cent silica. 

Several smaller replacement deposits are known in 
Sanje area near Lusaka/The total reserves are ab 
25 million tons of hematHe' Qre varying from 57 per c 
to 69 per cent Fe, low in silica but with some phosphol 
Sedimentary ironstone fo~atioDs occur around Lusa 
The most important is Nagafbwa with 27 million toO! 
50-60 per cent iron and 15-io per cent silica: the depo 
at Pamba and Chongwe total 20 million tons of magne 
and specular hematite ore with a 60 per cent iron cont, 

The Kambumba orebody near Broken Hill cont 
hematite, magnetite and manganese. It is 'of the repli . 
ment type and has a tonnage of 33 million averal 
40 per cent iron and 18 per cent manganese. 

\ 
Southern'Rhodesia 

The total proved and possible reserves of iron 
(mainly hematite) exceeding 55 per cent Fe are aro 
90 million metric tons. These are located in the Salist· 
area and to the south of it. . 

The Bukwa area in the Bulawayo district has t 
partly drilled and the possible reserves are of the 0 

of 100 million tons. of high-grade ore. containing UJ 
65 per cent Fe. Several substantial deposits are loco 
between Salisbury and Que Que: amongst these are 
Amyuma, Chikurubi and the Que Que deposit itself . 

: ': .. 
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The Mongula and Manyoka deposits near the Mozam­
bique border are estimated to contain 10 million tons at 
+60 per cent Fe and a further 37 million at 30-45 per 
ccnt Fe. 

Dahomey 

I:' , 

Iron ore production in Southern Rhodesia was 
618,614 metric tons in 1962, most of which was used 
for tho production of iron Bnd steel for tho homo mnrkoC 
and for export. 

Oolitic ironstone outcrops occur along the Niger in 
tlie north of the country. The mineral is goethite and 
assays around 50 per cent Fe, 0.8 per cent P and 7.25 per 
cent Si02• The I<.andi iron ore deposit contains workable 
reserves of 250 million tons and may be considered an 
CI,,'ollsJon or tho Sl1y.1'11n10U deposIt located eIghty miles 
to the north in the Niger Republic. 
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The Monts Bilan range is located 40 km north-east of 
Kango and also forms part of the present prospecting 
campaign in this area. The ore has a very high silica 
content with'an average of 33 per cent. The iron content 
is estimated at 45 per cent Fe. Several million tons of 
ore are indicated. 

Congo (Leopo/dvil/e) 

Iron orc deposits are known at Huri in the .Oriental 
Province, in South Katanga, in Maniema and in Kasai. 
Thc Ituri orebody is hematite ore with a 65 per cent Fe 
content. The other deposits average from 50 to 69 per cent 
iron. The orebodies have not yet been closely examined 
since their geographical location made them unlikely 
producers for export. The reserve tonnages are estimated 
at 10-50 million per deposit. 

A small prodiiction is being maintained in South Kasai 
to serve the copper industry: the output in, 1962 was 
5,947 tons averaging 55 per cent Fe. 

WEST AFRICA 

Niger 

The ironstone formation in the Niger basin south of 
Niamey has been studied in recent years. It is an oolitic' 
goethite deposit which outcrops on the river banks. The 

.'ore is siliceous, high in phosphorus, with an iron content 
varying from 42-50 per cent. It does not lend itself to 
upgrading. The workable reserves are estimated at 
16 million tons of 49 per cent Fe around Say and 80 million 
ions of 42 per cent Fe on the adjacent Kolo plateau. 

Nigeria 

Two main deposits are known and have been explored: 
Agbaja near Lokoja in the Northern Region is an oolitic 
deposit of twenty-four-feet thickness with an overburden 
of twenty feet of cemented laterite. The proved reserves 
of a portion of the deposit amount to about 30 million 
tons with 48 per cent Fe, 0.8 per cent P and 7 per cent 
Si02• 

Enugu in the Eastern Region is a laterite deposit with 
a low grade iron content. The reserve of unscreened ore 
amounts to about 60 million tons of 32 per cent Fe. 
The ore can be upgraded by screening off fractions 
below 1/8" but this decreases the reserves to 20 million 

, with an average content of 40 per cent Fe, 0.2 per cent P, 
20 per cent SiCa and 0.8 per cent TiOl!' 

There is no iron ore production in Nigeria at present 
but the Federal Government is planning an integrated 
iron and steel plant to utilize local raw materials. The 
mill is sch~ulcd to move on stream by 1970. 

Togo 

The iron ore deposit at Banjeli in northern Togo was 
prospected from 1954-1956. The r<:,serves are estimated 
at 42 million tons of highly siliceous ore of which 
12 million average 48 per cent Fe whilst the other 
30 million tons have an iron content of only 35 per ccnt. 

Ghana 

The only known occurrence is near Sheine in the 
northern region: about one million tons are available 
with an iron content averaging 46-51 per cent. 

Ivory Coast 

Iron ore mineralization has been prospected near 
the western border. A substantial low-grade deposit of 
itabirite is located on the eastern slopes of the Nimba 
range. In the vicinity of Guiglio, the Gao mountain is 
believed to contain some 150 million tons of magnetite 
ore averaging 42 per coot Fe. 

A sedimentary ironstone deposit is known at Sassandra 
on the coast, west of Abidjan. The oolitic type ore forms 
a layer of 2 to 6 m thickness below an overburden of 
clay, 1-2 m deep. The reserves are estimated at 194 million 
tons averaging 40 per cent Fe. 

Liberia ... 
There are four principal iron-ore deposits i ,~;; 
(1) Borni Hill. In 1962 the Liberia Mining Co. 

produced the following types of ore: "I'! 
Open-hearth. • 697,000 tons 66.5% Fe, 0.1% P, \4,Oo/. SiO • 
Blast furnace. • 742,000 tons 62.6% Fe, 0.12% P, 4.'?/p SiO. 
Fines 331,000 tons 62.0% Fe, 0.12% P, 5.8% SiO. 
Concentrates' . . 1,376,000 tons 64.0% Fe, 0.08% P, 0.2% SiO. 

3,146,000 metric tons 

(2) . Mano River. The deposits contain two types of 
ore, siliceous and aluminiferous, both with an· average 
Fe content of 56 per cent. Extraction started in December 
1961: the following tonnages were produced up to 
31 March 1963: 
", 

Crude ore. . . . . . . . 1,852,000 mt 
Concentrates. . . . . .. 1,143,000 mt 

(3) Nimba. Production is scheduled for the second 
haIf of 1963 at an initial rate of six million tpy. The ore 

, is a mixture of martite and goethite with an average Fe 
content of 65 per cent. 

(4) Bong. Production and export arc due to start in 
1965. The mineral is itabirite and the run of mine ore 
averages 37.5 per cent Fe and 42.0 per cent SiO •• The 
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project calls for concentration into a shipping product 
with 65.0 per cent Fe, 6.5 per cent SiOa, 0.05 per cent P 
and 0.02 per cent S. 

SUMMARY Of l.rJnauAN mON ORE IU!S1!AVES IN M1WON WlmUC TONS 

AJJ Of 1 APlU1. 1963 

Pro •• " Pro/HJbt. '1'01111 

Bomi Hill .. 42 8 SO 
Mano River. 20 26 46 
Nimba 227 86 313 
:-:on8· •.• 269 35 304 

SS8 ISS 713 

The Liberian authorities expect an annual production 
rate of 19-21 million tons when all the mines are in full 
operation. 

Sierra Leone 

The Marampa deposit has an estimated tonnage of 
100 million. The ore is hematite averaging 48 per cent Fe 
which can be upgraded to 65 per cent. The annual 

, production for 1962 was 1.9 million tons of concentrates. 
The Tonkolili deposit is also substantial but unlikely 

to be developed in the near future. Its estimated reserves 
are in excess of 100 million tons of' magnetite and 
hematite with an Fe content of 56 per cent. 

Guinea 

The Conakry deposit has been worked since 1953. It 
covers practically the entire peninsula of Kaloum which 
extends over 35 km with a width of 1 to 6 km between 
Conakry and the mainland. The lateritic ore is divided 
into two layers: the upper is 8 to 10 m deep and consists 
of hard, compact mineral which averages 51.5 per 
cent Fe, 0.06 per cent P, 0.10 per cent Sand 12.1 per 
cent H20. This ore is divided into two types depending 
on whether the chromium content is below or above 

, 1.2 per cent. The bottom layer is 8 to 25 m deep and 
consists of soft light ore containing 56 per cent Fe, 
0.5-0.6 per cent Cr and 0.3-0.4 per' cent Ni. Present 
production is confined to the hard ore at an annual rate 
of around 500,000 tons. Because of its chromium content 
the demand for this type of ore is limited. 

To date only one-third of the deposit adjoining 
Conakry has been fully explored. The total reserves of 
the Kaloum peninsula are' of the order of ,I ,000 million, 
tons. 

The Kade deposit in north-western Guinea is a fine­
grained sedimentary orebody with indicatct,d reserves of 
fifteen to twenty million tons. The Fe content is not 
known. ' 

The Yomboieli deposit is located 110 Jan east of 
Conakry in the Marampa formation which is adjoining 
Sierre Leone and encloses the deposit of the same name. 
The reserves at Yomboieli are estimated at 4.5 million 
tons with an average Fe content of 46 per cent. 

The Nimba-Simandou deposits near the Liberian 
border contain a considerable tonnage of high grade 
ore. Reserves of 250 million tons have been reported at 
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Nimba and 700 million tons at Simandou. In both 
locations the ore is hematite containing more than 65 per 
cent Fe. A 200-million-dollar project has been drawn up 
and initial production is scheduled for 1966. 

Senegal 

The only known deposit is at Sa.ra.ya. on the western 
bank of the Faleme River, some 800 km from the coast. 
The reserves are estimated at eighty million tons of 
martite and magnetite averaging 60 per cent Fe. There 
are an additional forty-five million tons of lower grade 
material of 53-54 per cent Fe which can be upgraded 
to 58-59 per cent . 

Mauritania 

Port Gouraud occupies a leading place amongst the 
high-grade iron' ore producers of the world. The Kedia • 
Idjil mountain range is 25 km long and 10 km wide. 
Massive quartzite outcrops on the eastern and northern 
flanks of the range and some ten major concentrations 
of hematite of +60 per cent Fe occur along this outcrop, 
It is estimated that 150 million tons can be extracted by 
open pit methods. Two of the deposits, Tazadit and 
Fderik, are being exploited at present. Their reserves 
are 90 million and 27 million tons respectively, averaging 
65.5 per cent Fe, 0.04 per cent P and 0.0025 per cent S. 

In 1962 785,000 tons were extracted and stock-piled 
at the mine. The first shipment to Port Etienne on the 
650 km railroad occurred in June 1963. 

The annual 'production target is 1.8 million tons (or 
1963 and 4.5 million tons as from 1964. A production 
rate of 6 million tpy is scheduled after 1966. 

Three possible sources of iron ore are known in the 
region of Akjoujit: 

(a) The copper project of Guelb Moghein could yield 
some 10 million tons of magn~tjte concentrates averaging \ 
67-68 per cent as a by-produot: from the treatment of the 
oxide and sulphide copper minera,!s. 

(b) The hematite deposit o~ I;egheilat El Kader has 
reserves of fifteen million tons assaying 52-53 per cent Fe, :,. 
0.l3 per cent P and 0.9 per cent Mn. The minc;"lized ~, 
surface lenses have a thickness of 10..10 20 m. ~' 

(e) Quartz-magnetite outcrops form the ~rest of a 
100 km range south of Akjoujit. The ore in sight is \': 
estimated at 160 million tons averaging 40 to SO per r; 

cent Fe. ' 
" 

Mali 
\ 

'A limestone replacement deposit has been prospected 
at Nioro in western Mali. The total tonnage is estimat" 
at 10 million tons of magnetite with an iron content of 
63 per cent Fe. 

,~ . 

Upper Volta 

The titaniferous magnetite deposit of Tin Edia is 
located some 250 km north-east of the capital, Ouap'! 
dougou. A possible tonnage of fifty million has bee: 
estimated, averaging 52-54 per cent Fe and 7-15 pc 
cent TiOI • 
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SOtl1llERN AFRICA 

Madagascar 

Several deposits have been studied in recent years with 
a view to establishing an iron and steel industry on tho 
l~lQnd, 

Fasintsara is located in the eastern coastal range, 
90 km west of the port of Mananjary. There is a substan­
tial tonnage of ferruginous quartzite ore 20-45 m thick, 
'but the iron content is low and decreases in depth. Some 
30 million tons of 36 per cent ore are at the surface and 

- a further 15 million of 34 per cent are from 100-200 m 
. , below the surface. 

A little further to the south and 120 km from Fiana­
rantsoa is the deposit of Bekisopa. The mineralization 
consists of magnetite veins and lenses in a small mountain 
range. A recent study indicates 10 million tons of 60 per 
cent Fe and an additional 60 million averaging 30-35 per 
cent Fe. 

The Moramanga deposit is favourably located 90 km 
from Tananarive and close to the railroad leading to the 
coast. It is a lateritic deposit with an important content 
of nickel, chromium and titanium (1.5-2.1 per cent). 
The estimated reserves are 38 million tOllS averaging 
46 per cent Fe. 

Betioky is only 40 km from the Sakoa coalfield in 
south-eastern Madagascar. The ore is a low grade mixture 
of limonite and hematite. It is easily crushed and might 
lend itself to electro magnetic concentration. The probable 
reserves are estimated at 10 million tons of 28 per cent 
Fe: an additional 20 to 30 million tons are considered 
possible. 

Mozambique 

. ' The Machedua orebody in the Tete district has been 
computed at 50 million tons. The mineral is titaniferous 
magnetite averaging 50 per cent iron, 18 per cent TiOa 
and 0.7 per cent vanadium. 

A -recent aeromagnetic survey of the Fingoe region 
. confirmed some known magnetite deposits and led to 

the discovery of others. The total tonnage of the ore­
bodies already discovered is estimated at 3 million tons. 

Bechuanaland 

A high-grade iron ore deposit occurs at Bikukunuru, 
some 30 km south-east of Serowe. The deposit consists 
of two low hills and is associated with limestone. The 
ore body is mainly massive hematite with a 64 per cent 
iron content. The reserve tonnage has been provisionally 
estimated at 250,000 - tons but the extension of the 
orebody in depth is at present unknown. A similar iron 
ore occurrence is located 80 km further south where a 
layer of banded magnetite of 1.0 to 1.5 m thickness has 
been traced for some 5 lan. 

Swaziland 

The Ngwenya deposit, previously known as Bomvu 
Ridge, lies 50 km north-west of Mbabane. The ore is of 
ledimentary origin, hematite in' banded ironstone. The 
:wo constituent orebodies have been closely explored 
Lnd the following probable reserves established: 

'"'.' ... . ',. ',:',.-, .... '.... ::", ' ..... : .. , ..... 
~ .' . 

23 

. Castle Block • , • 31.6 million tons at 62.6% Fe 
plus 450,000 tons float ore at 64.3y' 

Lion Block • • 11.0 million tons at 61.1% 
plus 100,000 tons float ore at 62.6y' 

The oro AIIiO cont"lnll 0.4 par cont manganese and 4.2 per 
cent silica. 

Preparations for mining the deposit are weIl advanced: 
the initial production rate is set at 720,000 tpy and this 
is to be stepped up to 1.1 million tons for the subsequent 
nine years. 

The Iron Hill deposit lies east of th~ Transvaal border. 
This orebody also consists of hematite in banded iron­
stone. The probable reserves are 4.5 million tons of 
54.8" per cent Fe and nine million of 45.4 per cent. 

Three other iron formations are probably not of 
immediate interest to the iron and steel industry in spite 
of substantial reserves: 

(I) The Gege deposit has a probable tonnage of 
55 million plus a prospective 90 million of limonite 
which averages 40 per cent Fe, 6.5 per cent Mn and 
20 per cent Si02• 

(2) . The Maloma orebody contains 30 million probable 
tons of magnetite of 30 per cent Fe and 42 per cent Si02, 

and an additional possible tonnage of 45 million. 

(3) The siderite deposit of Forbes "Reef has a total of 
6 million tons of probable and prospective ore. A bore­
hole sample gave the foIlowing analysis: 38 per cent Fe, 
2.9 per cent SiOa, 0.1 per cent Ti02• 

South Africa 

The 1962 production was 4,331,336 metric tons 
averaging 60 per cent iron . 

The bulk of the production came from the Tha'bazimbi 
deposit in the Transvaal which has proved and .'P9"t~ntial 
reserves of several hundred million tons of hematite ore 
with an iron content of 57-60 per cent and i,lor in 
phosphorus and sulphur. '-. 

Another substantial deposit is located near Post mas­
burg in the Cape Province. The mineral is hematite and. 
the proved tonnage is about 200 million averaging 61 per 
cent Fe, 3.5 per cent SiOa and 0.05 per cent P. 

A sedimentary deposit of oolitic chamosite occurs near 
Pretoria. The siliceous ore has an iron content ranging 
from 40 to 50 per cent and contains 0.1-0.3 per cent of 
phosphorus. The indicated reserves are of the order of 
several thousand million tons. 

The Minerals Bureau in Johannesburg has transmitted 
the following figures on the estimated iron ore reserves 
of the Republic of South Africa: 

High grade (+55% Fe) 
Low grade (40-55% Fe) 
TitaniCerous ore • 

South West Africa 

M/OJOIt nulrlc '0lIl 

1,200 
5,400 
2,000 

There are relatively large iron ore deposits in South 
West Africa, but reserve tonnage figures are not yet 
available. The Windhoek deposit has been estimated to 
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, 
contain 300 million tons of potential ore with a high 
silica content. No production is reported since 1958 when 
some 8,000 toIlS of iron ore were extracted. 

Angola 

Practically no information on Angola's iron ore 

resources' is available. The most important known 
deposit appears to be Cassinga in southern Angola which 
is scheduled to produce at an annual rare of 2.5 million 
tons. In central Angola the iron ore mines of Cuima arc 
the main deposit from which it is hoped to extract 
250,000 tons in 1963. 

SUJIUD8J'T of ~I prod action and resenes ID AfrIca 
(Mil/ion tolU) 

1116Z procAlalOll (4) (c) 

'i--------------------------------------------------~----------
, , ' North Africa . ., 

,I. 

f , 

Morocco • 
Algeria • 
Egypt •. 

. ' .. 0.370 
0.053 

100 .1 

60 
.. ... - ": 

.. : .. . : . " .. 

East Africa 

Ethiopia. 
Tanganyika ••• 
Northern Rhodesia 
Southern Rhodesia 

'/ . ': . ,. : ; C<nlrai Africa 

• I.: • 

. ' 

':"", ,~) Congo (Leopoldville) " • 

',.l ,:'1;~' '!:,:q ;::, &uthemA/rlca 
Madagascar .. 

, Mozambique • 
. ' , Bcchuanaland 

Swaziland • 
.. ~!, ,j ',,; :'.'i'; :.:: South Africa 

..... 

TOTAL 

":,, 

0,001 

. 2.826 

, 0.076 

0.634 

,0.297 

41.275 

45.532 

r' 
20 

800 
;. 

120 

40 

4 

250 
42,74S 

44,139 

70 

280 

J90 

60 

600 

10 
43 
50 
IS 

72 

5 
SOO 

695 

tJ 
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Coal and lignite 

NORTII AFRICA 

Morocco 

, The lerada coalfield is at present the most important 
producer in North Africa. In 1962 370,000 tons of 
anthracite were extracted: the acual productive capacity 
is double this figure. The reserves are estimated at around 
100 million tons. ' 

Algeria ", 
Considerable reserves are reported at Colomb Bechar, 

. site of the Houilleres du Sud-Oranais. The coal is of 
poor quality with an 18-25 per cent ash content. Narrow 
seams render the extraction uneconomic. 

Tunisia 

No coal deposits are known, but.a lignite deposit on 
the Cap Bon peninsula has been prospected. The reserves 
are estimated at 20 million tons with a 4S per cent C 
content and 40 per cent volatile matter. .' /. .,;! .. : .; 
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Two deposits are found '01\ the Sinai Peninsula;:' . 
coal seams outcrop at Maghara and are 500 m be> ., 
surface at Ayen Moussa. Explor~tion is taking plac: .­
present and indicates a total tonnage of 40 -100 mili;: ,; 
Although this coal is young, it has a low ash content. ;' 
relatively high calorific value. Preliminary tests st,': 
that it has coking qualities, attributed to the preS( ,', 
of resin. :, 

A substantial deposit of carbonaceous shale is , ,~ 
known on the Sinai peninsula. The ixidicated (CS(.': 

are several hundred million tons of material avera; : 
30 per cent carbon, 30 per cent ash content and \I;: ;::.. 
calorific value of 1,700-2,200 cals/kg. 

-

EAsT AFRICA 

. Ethiopia 

The' Nejo deposit in Wollega province is h ,­
prospected at present. The indicated reserves are 10· 
lion toIlS, of semi-coking coal. 
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RAW MATERIALS FOR IRON,AND STEEL MAKING IN THE ECAFE REGION 

(DOCUMENT ECAFE.l) 1 

General 

It is becoming clear to the countries of the ECAFE 
region that the development and the maximum utilization 
of their mineral resources are essential for their industrial 
growth. An assessment, however, at this stage of the 
availability of raw materials (particularly iron ore and 
coal) for the production of iron and steel in these 
countries should be considered incomplete. Many of the 
countries of the region, especially the less developed 
areas, have not been covered by detailed geological 
studies, mapping or exploration. This work is being 
vigorously continued in some of these countries, under 
contracts with independent foreign consulting firms 
and/or with the assistance of the agencies of the United 
Nations in collaboration with their respective Govern-. 
ments. The results of past explorations and the recent 
mineral surveys have generally indicated the existence of 
potential reserves of iron ore and coal deposits of varying 
characteristics and magnitude which could perhaps be 
used as raw materials for the production of iron and 
steel, with the use of either the conventional methods 
and/or by the latest techniques in iron and steel technology 
which are now being practised in some of the highly 
industrialized countries. 

Countries of the region 2 

AFGHANISTAN 3 

Afghanistan is endowed with rich mineral resources, 
particularly iron ore and coal deposits. Absence of 
adequate capital, transport facilities and dearth of 
technical personnel have deterred exploitation of these 
resources in the past. 

Iton ore. Substantial deposits of high grade (Fe 64 per 
cent) hematite and magnetite ores were recently located 
in the Khakrez Kandahar area and also in Jabelseraj, 
Herat and other parts of the country. Potential reserves 
are estimated at over 20 million tons. 

Coal. Coal deposits, of coking quality, of approximately 
60 million tons exist at the Karkar and Ishpushta mining 
areas and the Daraa-il Suf deposit. CO,al production has 
reached about 50 thousand tons yearly with the improve­
ment of facilities. The programme of mineral resources 
development under the second five-year plan (1962-1961) 

has two objectives: (a) establishment of raw material 
basis for ·the construction of the first iron and steel 
plant; (b) development of mineral resources for export 
to improve the foreign exchange position. 

Power generation sources. The installed generating 
capacity aggregated 59 MY in 1961. 

BURMA 

Iron ore.' Exploratory work in northern part of Burma 
(Tavoy and Taunggyi areas) by German experts indicated 
deposits of hematite and limonite ores, estimated at 
6.5 million tons with an average Fe content of 47 per 
cent, Mn 0.8 per cent, Si02 1.55-15 per cent, P 0.04 per 
cent and TiOz 0.5 per cent. Magnetite ores were also 
found in the area with a Fe content of 60 per cent and 
low in P and S. 

Coal. Coals of bituminous non-coking quality have 
been found in Kalewa. They has low ash and sulphur 
contents. The mines are not accessible by good roads. 
Transport by water is possible. Reserves were estimated 
at about 6 million tons. 

Scrap. Present scrap resources are inadequate for the 
electric smelting furnace. Imports of billets or scrap will 
be necessary to maintain continuous operation. 

Power generation sources. The installed generating. 
capacity in Burma in 1961 aggregated 190.9 MW. 

,' .. 
I I. I ~ 

CAMBODIA . Co::',> .. 
I. ,,~. :. 

Iron ore. Exploration of iron ore and coal deposits 
has been given priority in the (1960-1~ development 
plan. The Phnom Deck region contains iron ore deposits. 
Limestone deposits in the Kampot province have also 
been explored. 

Power generation sources. In 1961, the over-all installed 
generating capacity amounted to 26.7 MW.· 

CEYLoN 

Iron ore.& Recent explorations for iron· ores in ceylon 
have revealed good grade deposits of limonite of Fe 
50 per cent in the south-west area of the country. The 
estimated quantity is about 5 to 6 million tons. In the 
Chilaw, Tambakanda area, magnetite ores have been 
located with an estimated quantity of not less than 

. 3.5 million tons. Further geological surveys and explora-
1 Prepared by the secretariat of the Economic Commission for " . 

Asia and the Far East. See page 121 for discussion. ----
I Mineral Resources Development Serlu - B/CN.1l/565, • Report No.2, Geological SlITVey o/Iron 0,.. DeposlU, voL X. 

. United Nations-ECAFE publication. 1955 - Burma, Ehrenberg-Koch. 
I SlITVey 0/ ProgrU3, /960 - Ministry of Mines and Industry, I State Industrial Projecl$, Bulletin 1, Devdopmcnt Division, 

Afghanistan. Ministry of Industries, 1961. 
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tions of mineral resources are being undertaken in the 
'country. Limestone deposits are also found in various 
places. 

Coal. There is no coal in Ceylon. All coal used for 
industrial purposes is imported. There are, however, 
wooded areas in the country, from which charcoal could 
bo f'rultYc:acJ ror l\ omnll &1001 induBt!')'. OrStlnizod And 
systematic reforestation and planting of rubber-wood 
trees will have to be introduced in order to provide 
continuity of charcoal supply. 

Power generation sources. The installed capacity in 
Ceylon was about 94.2 MW in 1961. 

CHINA (T AIW AN) 8 

Iroll are. China (Taiwan) has no significant iron ore 
deposits. However, limited supply of magnetic beach 
placers occur on the shores, north of the Tatum Volcanic 
Group between Tanshui and Keelung, along the coast 
east of the Taitung coastal range. The northern iron 
sands contain an average of about 80 per cent magnetite 
and about 15 per cent of ilmenite. In the concentrated 
form, the Fe contents average about 55 per cent and Ti 
about 3.5 per cent. The beach sands in the Tanshui coast 
contain a high percentage of ilmenite, ranging from 50 
to 70 per cent and magnetite from 4 to 20 per cent. 

Manganese are. Deposits of manganese ores are also 
limited in the country. Good grades of psilomelane 
manganese ores are found in the south-eastern part of 
the Simaoshan area. Characteristics of the deposit 
contain Mn 40 per cent, Si02 about 11 per cent, S about 
0.03 per cent and P about 0.03 per cent. Production is 
limited and the total reserves are estimated at less than 
500,000 tons. 

Scrap. The scrap used in the electric arc furnaces is 
imported. In 1960, imported scrap amounted to about 
144,558 metric tons and in 1961 import was 108,841 metric 
tons. 

Coal. There are deposits of coal in the northern part 
of the country estimated at about 200 million tons of 
workable reserves. Existing reserves have been estimated 
at about 415 million tons. The coal areas are mostly 
located in the northern part of the country and are 
divided into four regions: Keelung, Taipeh, Hsinchu and 
Chunan. Coals found in these regions range from good 

,coking quality to non-coking or weak coking. These 
coals have the following general characteristics: fixed 
carbon, 41 to 55%; ash, 6 to 10%; moisture, 3 to 7%; 
volatile matter, 36 to 40%; sulphur, 0.6 to 3 %; phos­
phorus, 0.02%; and B.T.U.flb, 13,000. 

Production of coal reached 3.7 million tons in 1960 .... 
The target output for 1964 has been set at 4.9 million 
tons. Coke is produced by numerous small beehive ovens 
and by about 22 by-product coke ovens. A new modem 
~y-product oven was, installed about two years ago. 

. • Mlnlng Development in Asia and tire Far East, 1960, Mineral 
Resources Development, Serles No. 16 - E/CN.ll/S6S. The Indus­
trial and Mining Programme under Taiwan's 17zird and Fourth-

, Year Plan; Industry of Free China - voL XIX, No.3 - March 
1963. . , ' .. ' , ,: , 

In 1962, about 32,000 tons of good quality coal was 
exported to Japan. 

Mineral oil and natural gas. Petroleum and natural gas 
have been produced in the past in the country. A new 
large source of natural gas was located recently in the 
Chinshui area. 

LlmCllloNo. t.imeotono deposits of oommercial Impor­
tance have been found in the sOi'th-western and north-

, eastern part of the country. , 
, Power generation sources. The aggregate installed 
generating capacity in the country was 923.4 MW in 
1961. 

INDIA 

Iron ore.7 India has large iron ore deposits. Deposits 
of high grade hematite ores are found in Bihar, Orissa, 
Madya Pradesh, Bombay, Madras, Andra and Mysore. 
Reserve potentials are estimated at about 21,000 million 
tons of high grade ores, 60-65 per cent Fe content. New 
ore deposits are being developed to meet additional 
future requirements of the steel industries in the country 
and also for export. 

The consumption of iron ore in the iron and steel 
industry is about 7 to 8 million tons yearly. This 
consumption is expected to double in the third plan and 
export is also predicted to increase to 10 million tons 
for the same period. The Kiriburu iron deposits in Bihar­
Orissa; Bailadila in Madya Pradesh and Radi in 
Marashtra are being intensively developed to meet these 
additional requirements. The production of iron ore rose 
from 2.97 million tons in 1950 to about 10.5 million tons 
in 1960. About 3.2 million tons of high grade ores ranging 
from 62 to 65 per cent Fe content were exported in 1961. 

Manganese ore. Manganese ores exist in considerable 
quantities in the country to support the present and future 
domestic demands and for exports. About one million 
tons are exported annually. It is estimated that the 
present rate of consumption of manganese ',;ores for all 
purposes amounts to 400,000 tons and '~r,·#. expected 
to increase to one million tons in 1970. i'f 

Coal. The total workable coal reserves are". estimated 
at about 50,000 million tons and about 2,000 million 
tons of lignite deposits. The coal deposits are 'located 
in Bihar and West Bengal with small outlying fields in 
Assam, Madya Pradesh, Maharashtra, Orissa and Andra 
Pradesh. Lignite deposits are found in parts of Madras, 
Rajasthan, Gujarat and Jamnu and Kashmir. The 
reserves of good quality coal for metallurgical purposes 
are limited. Coking coal reserves are mainly found in I 
Jharia, Ranigary and Bokaro coal fields. The Indian 
coals are generally high in ash content and need beneficia­
tion. Coal from some of the other coal fields in central 
India can be used, after washing and blending with 
Jharia coals, for the manufacture of metallurgical coke. 

The production of coal in India was 38.2 million tons 
in 1955 and 54.62 million tons in 1961. The target for 
the third plan is 97 million tons. 

, The Third Five-Year Plan, Government of India Planning 
Commission. Progress 0/ Industrial Development 0/ India, J9S6-

,1961, Government of India Plannini Commission. 
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Minerai oil and natural gas. The oil and natural gas 
commission of the Indian Government undertook 
intensive geological and geophysical surveys in parts of 
Punjab, Ganga valley and other areas. Natural gas was 
also found in the country. 

Power. The total installed capacity in the country 
nmounted to 5,183.3 MW in 1961. 

INDONESIA 

Iron ore.s Large deposits of iron orcs have been found 
in the Archipelago, but most of these are complex ores 
with nickel and chromium contents. These deposits located 
in central Celebes and Borneo are estimated to exceed 
500 million tons. The deposits in central Java arc about 
35 million tons with a Fe content of 60 per cent but 
adulterated by a 10 per cent titanium content. The only 
workable ores are found in Lampong (Sumatra), about 
2 million tons, and about 2 million tons in Pleihari 
('louth-east Kalimantan). 

Coal. Bituminous and sub-bituminous coals abound in 
several islands of the Archipelago, in south Sumatra, 
east Borneo and a few areas in Java. These are of the 
non-coking quality. It is estimated that the coal reserves 
amount to 500 million metric tons. Indonesia is also 
rich in lignite deposits. In the Bukit Azam area, the 
amount of lignite ;s estimated at 2,000 million tons. 

Pre-war production of coal in the Ombilin (central 
Sumatra), Bukit Asam (south Sumatra), Paropattan 
(north-eastern Borneo), east Borneo and three other 
private mines reached about 2 million tons. Investigation 
of the coal resources and large-scale coking tests with 
samples from Ombilin and east Bukit Asam showed: 
(a) that the Ombilin coal is suitable for producing a 
metallurgical coke in the vertical oven; the tumbler 
strength of the coke produced makes it suitable for use 

• in a blast furnace with an output of ISO tons of pig iron 
per day; (b) preliminary investigation of the Bukit Asam 
coal showed that the coal had no coking properties and 

• the double coking process was tried for producing 
metallurgical coke from the coal. The results showed that 
double coke could be produced when high temperature 
coke was used as a primary product. 

Charcoal and oil. Sufficient' quantities of charcoal can 
be produced to maintain a charcoal blast furnace in 
cast Sumatra. Oil is available in south-east Sumatra in 

, considerable quantities. 
Power. The total installed generating capacity was 

3'10.8 MW in 1961. 

IRAN 9 

Iron are. Iran has substantial deposits of iron ores 
occurring principally in three regions: (a) the north-east 
near Simnan: magnetite ores with an average Fe content 
of 60 per cent and low in P and S; no estimate of reserves 

• Mining Development In Asia and the Far East, 1960, Minerai 
Resources Development Series No. 16. 

• Mining DevelopmenJ in Asia and the Far East, 1959, Mineral 
Rdources Development Series No. IS. E/CN;llIS6S., In(ormation 

, on Iranian Minc.ral Resources. Dr. T. Ziai, 28 Novanbcr lSlS9~ : \ 
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has been made; the deposits arc close to the Trans­
Iranian Railways; (b) Kerman Province in various places 
(Bafgh Narikaw and Zirkan): magnetite orcs with an 
average Fe content of 55 per cent with slight impurities 
of phosphorus and titanium. This area is near the coal 
mines. Reserves are estimated at 30 million tonSj 
(c) Shams Abad-Arak: limonite and h9mntitc deposits 
with average Fe content of 47 per cent and Cu of 0.217; 
estimated reserves range from 30 million (possible) to 
100 million tons (probable); the southern railway passes 
through this region. Other iron deposits are in Ghasr, 
Fironzeh, near Tehram and southern isles of the Persian 
Gulf (Foroor island and Amoy). 

Coal. Coal deposits are found in-: 
(a) The Elburz area with a res~rve of about 10 million 

(possible) to 40 million tons (probable). Many of the 
'coals are of the coking quality. The "Zirab" coals (slightly 
inferior) when blended with the Eleca and Gelandrood 
high-grade coals produce a coke suitable for blast fur­
nace operation. 

(b) The Kerman area with a probable reserve of about 
J 00 million tons. The most promising is at the Hodjedt 
mines, with large deposits of coking coals suitable for 
metallurgical purposes; proven reserves are estimated 
at 25 million tons and probable reserves at 48 million 
tons. In the Badamuyeh area, the coking quality coal 
reserve is estimated to be about 44 million tons. Coal 
production is about 200,000 tons per year. 

Manganese are and petroleum gas. Manganese deposits 
are found in two areas: Ardestan and the province of 
Tehran. The ores in Ardestan contain about 54 per cent 
manganese. In the Tehran region, the manganese contents 
average about 30 per cent and by concentration, the purity 
can be increased to about 44 per cent. Total reserve is 
estimated to be about 500,000 tons. 

JAPAN ... , . 
,: j', 

Iron ore. IO Japan's iron and manganese<',~r~ resources 
are inadequate for its needs. The deposits'~6nsist mainly 
of magnetite, hematite, and limonite and irofl ~nds. Most 
of the orcs are found in the north-eastern part of Japan 
(Hokkaido) and northern Honshu. The Fe contents range 
from 28 to 53 per cent Fe. The average Fe content of 
ores, however, is 37 per cent. The iron sand deposits 
(placer) are distributed along the seashores and in the 
foothills of the coastal ranges located also in Hokkaido 
and in various areas in Honshu (Aomori, Chinba). The 
Fe content of these placer deposits generally runs from 
12 to 30 per cent Fe, and in concentrate form the average 
Fe content is about 57 per cent. . 

In 1958, about 1 million tons of iron ore and about 
I million tons of iron sand concentrates were produced. 
Pyrite and phrrhotite cinders are rapidly being used in 
the iron and steel industry in the country. Production 
reached a total of approximately 4.67 million tons in 1962. 

The estimates of iron ore reserves in Japan including 
areas with 25 per cent Fe content ar~ about 37 million 

It Geology and A/Wra/ Resources Qf Japan. Second Edition, 
1960, by Geological Survey of Japan. 
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tons and about ]60 million tons of iron sand with an 
average Fe content of 13.9 per cent. ~ecause of the 
paucity of domestic ores, the ~apanese .Iron ~nd steel 
indu5try depends greatly ~n the Importatlo~ of Iron ore. 
The principal sources of Iron ore Imports In 1962 were 
from Malaya (29.2 per cent), India-Goa (21.3 per cent), 
Chilo (13.6 pcr I:ont) nnd tho balanco frof!' Cnnrlul\ 
(7.1 per cent), Philippines (6.7 per cent), Umt~d States 
(3.9 per cent), South Africa (2.7 per cent)! B~azll, Korea 
and others (4.2 per cent). Rece.nt. figures mdlca.te a total 
consumption of about 27 million tons of Iron ore, 
80 per cent of which were imp~rted. Th.e Japan Iro~ ~nd 
Steel Federation estimates an ImportatIOn of 45 million 
tons of iron in 1970 to meet the target output of crude 
steel of 48 million tons for that year. 

Manganese ore and scrap. Estimates show ~ possible 
reserve of about 5.6 million tons of metallurgIcal man­
ganese ore with an average 30 per cent Mn. ~nnual 
production in the country amounts to approxImately 
300,000 tons. Metallurgical manganese ores are impor~ed 
from India the Philippines and from western countnes. 
Japan als; imports scrap from various countries to 
supplement the great quantities of home scrap generated 
in the country. About 20 to 30 per cent of the total scrap 
consumption in 1962 (13.3 million tons) was impo:ted 
from the United States (74.2 per cent), from the Umted 
Kingdom (7.1 per cent), and the balance from India, 
Canada, Australia and Hong Kong (18.7 per cent); . 

Coal. In Japan, there is almost no production of metal­
lurgical coal except for a small quantity in northern 
Kyushu. All the metallurgical coals are imported from 
foreign couni.ies. The coal types in the country percentage 
wise are mostly bituminous and sub-bituminous (94.5 
per cent), anthracite (2.7 per cent) and low-rank lignite 
(2.8 per cent) located in Hokkaido and Kyushu. The 
total theoretical recoverable coal reserves (1958) 11 are 
e"stimated at 20.8 million tons. The bitunious (high­
grade) coals are of coking quality, the anthracit~ an~ 
lignite types are non-coking. The low-grade sub-bltumt­
nous types however are either weak coking or non-coking. 
Local production in Japan, excepting lignite, amounted 
to 52.6 million tons in 1960 and 60 million tons in 1962. 
The scarcity of metallurgical coals in Japan makes it 
indispensable to import this raw material. I~ 1962, 
imports of high grades of coal amounted to approximately 

REpUBLIC OF KOREA 11 

Iron ore. The iron ore deposits in South Korea are 
relatively low grade in quality and with an average Fe 
content of 30 per cent. Production increased from 
261000 tons in 1958 to about 500,000 tons in 1961. 
Empha6is is being given to further cxplorntion for tho 
orcs. 

. Coal. The great reserves of coals. in . South Korea ~re ' 
anthracites and recent estimates mdlcate a potentIal 
reserve of about one thousand million tons. Accelerated 
development of these coal deposits have been emphasized 
in the new programme of mineral d~vel~pment. Produc­
tion of coal increased from 867,000 tons In 1953 to about 
5,900,000 tons in 1961 and to about 6,886,000 tons in 
1962. 

Power generation sources. The total installed capacity 
is about 367.3 MW in 1961. 

FEDERATION OF MALAYA 13 

Iron ore. The Federation of Malaya has large high­
grade iron ore deposits with an Fe content ranging from 
50 to 60 per cent. The possible reserves of known areas 
are estimated at 50 million tons. No extensive geological 
surveys has been made particularly in the east Mala~a 
jungles, which geologists believe have large and u~dls­
closed deposits of ore. Most of the good grades of Iron 
ore are exported to Japan and small quantities to Europe 
and China (Taiwan). Production in the mining areas 
has reached about 6 million tons yearly against about 
3 million tons in 1957 and about 500,000 tons in 1950. 

Coal. There is no coal production at present. Coals 
found in the various areas in the Federation are lignites 
and low-grade sub-bituminous types. The good quality 
coal field area is located at the Batu-Arang field. Other 
coal areas of lower grades are known in .Selangor near 
Engger, Perak on the border of Porlis. and lo~~r Th~iIand 
and Johore. These coals are non-cokmg and .. pqt SUItable 
for metallurgical purposes, particularly in 'blast furnace 
operation. '\ \ 

Power generation sources. The installed ~pacity in 
1961 was 315.2 MW. ".:; 

PAKISTAN 14 

9.64 million tons. The projected crude steel output of Iron ore. Iron ore deposits in quantities are known 
38 million tons in 1965 and the target output of 48 million near Chagai in north-west Baluchistan, at Damnar 
tons in 1970 will mean coal imports of 20 and 24.5 million Nissar in Chitral, and at Kalabagh and Chichali in north­
tons respectively. Estimated total workable reserves are west Punjab. The deposits in Chagai and Damnar Nissar ' 
about 30,000 million tons. are of relatively high-grade quality with an Fe content of 

Limestone. Limestone is available in abundance in' '. 60 per cent. These areas are isola~ed ~nd diffi.cult. of 
Japan. About 400 mines are working at present. These access. The ores at Kalabagh and Chichah are of mfen?r 
mines are located in Saitama, Tokyo,. Fukuoka, Oita, grade with an Fe content of 30-3? per cent. Th~se ~eposlts 
Yamaguchi, Shiga, Shizuoka, Niigata and Tochigara are fairly accessible. The depOSIts are extensive m both 
prefectures. The characteristics of the limestone deposits 
are generally as follows: Cao, 52 to 55%; MgO, 0.16 to 
0.21%; SiOs, 0.25 to 0.18%; and ignition loss, 42 to 44%. 

Power generation sources. The total installed generating 
capacity in Japan was 22,755 MW·in 1961 .. ·, ,.' ;, ,.' , . 

.. , .... 

37 

11 The Status 0/ Progress 0/ Industrialization in Korea, 196], . 
Ministry of Commerce and rDdustry, Republic of Korea. 

II Mining Development in Asia rind the Far East, 19$9, Mineral 
Resources Development Series No. IS, C/EN.11/565 - E/CN.l1/ 
I&NR/44. 

1& The Second Five-Year Plan, Pa!dJlan, 1960-196$, Government 
~ Commission. . 
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these areas and the potential reserves arc b,elieved to be 
over 100 million tons. Emphasis has been placed in the 
second five-year plan for iron ore development for possible 
use in the proposed integrated stcel mill in the country. 

Coal. Large coal reserves are found in several areas 
in Pakistan, but no accurate estimate can be made, , 
owing to the lack of detailed mapping and prospecting. 
Sizable deposits exist at Makerwal and in the western ' 
Salt Range; at Sharing Deghari and in the Sor Ranges, 
south and east of Quetta; and in the vicinity of Jhimpir 
in the Hyderbal Division. Local mines at present in the 
Makerwal and Quetta areas ate predominantly narrow 
scams and mechanization of the operation presents a 
problem. The coal is friable and high in sulphur and ash 
content and thus unsuitable as metallurgical coke for 
blast furnace operation. By subjecting this coal to low 
carbonization. a coke briquette can be produced for use 
in foundries, lime kilns, brick kilns and as boiler fuel. In 
east Pakistan, a deposit of coal has been reported from 
Bogra and Rajshabi. 

Local production in 1959 reached a total of 723,000 tons 
and the second plan proposed to increase this to 
1,500,000 tons annually to reduce substantially imports 
of coal which amounted to 1.34 million tons in 1958. 
There is a plan also to consolidate small mining units 

. to achieve more efficient operation. Government assis­
tance will be extended to this small group in the form 
of financing new equipment purchases through the 
Pakistan Industrial Investment Credit Corporation and 
the Bureau of Mineral Resources for securing the foreign 
exchange requirements. 

Crude oil and natural gas. Crude oil is produced in 
small scale in the area near the Potwar Basin. Oil was 
struck in 1959 near Balkasar, south-west of Rawalpindi, 
but reserves are small. The search for oil uncovered 
valuable fields of natural gas. The most important fields 

-were .discover.ed at Sui, where reserves of high quality 
gas WIth calorIfic value of 930 B.T.U./cu.ft. and estimated 
at 6,000,000 million cubic feet. The recently discovered 
field at Mari is estimated at 3,500,000 million cubic feet. 
Both of these fields will supply West Pakistan with gaseous 
fuel (and petrochemical materials) for many decades. 
In east Pakistan, the most important fields of natural 
gas were found near Chattak of about 20,000 million 
cubic feet. Projected combined output of these two fields 
will reach 7,500 million cubic feet in 1965. There are 
prospects for the discovery of new fields in east Pakistan. 

Scrap. There is no 'significant scrap generation in 
Pakistan to maintain a stable operation of the electric 
furnaces and scrap is imported. 

Power generation. The installed capacity was 687.7 MW 
in 1961. ' 

PHILIPPINES 

. Iron ore.I5 !he .Philippines has substantial deposits of 
Iron ~~e, which 1.S bemg exported to Japan in 'large 
quantItles. The mmes are located in these areas: Luzon 
(northern Philippines); Samar and Marinduque islands 

, U AnnUQ/ Report, Bureau of Mines 1962 -,- E/CN.ll/I&NR/44. 
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(central Philippines); and Mindanao (southern Philip­
pines). The largest and best developed mine in the Luzon 
area is located at the south-cast portion of the island 
at Larap, province of Camarine Norte. It has an estimated 
ore reserve of about 20 million tons and is operated by 
the Philippine Iron Mines, the largest producer in the 
country. Present production for export is about one 
million tons of magnetite ores with an Fe content of 42 per 
cent, sulphur content from 0.6 to 2 per cent and low in 
phosphorus. A beneficiation plant has been installed and 
presently a concentration plant (magnetic separation) is 
under construction. A new source of iron ore of high Fe 
content (57-62 per cent) has been explored and is being 
developed in central Luzon in the Stn. Inez area (Bulacan). 
Estimated workable reserves in this area are about 
20 million tons. Ore content is about I to 4.6 per cent in 
sulphur and low in phosphorus. In the northern tip of 
this island (Luzon), recent explorations show a good 
grade of magnetite-hematite ore with Fe content of 50 to 
70 per cent. The iron ore deposits in Mindanao are 
estimated at 20 million tons of good grade orcs with an 
Fe content of 50 to 55 per cent, low in sulphur (less than 
a per cent) and traces of P. Most of the ores are located 
at the Sibuguey range. In the north-eastern tip (Surigao 
province) if this island are extensive deposits of lateritic 
()res with an average Fe content of 45 per cent and 
estimated at about 232 million tons. The ore, however, is 
of the complex type with nickel content of about 0.8 to 
1.70 per cent and chrome content of about I to 3 per cent. 

Manganese ore. Manganese abounds in various parts 
of the country with manganese contents from 37 to 
48 per cent. The most prominent areas are located in 
the northern tip of Luzon (Hocos provinces), Siqujor 
island (central Visayas) and in Busuanga island (Palawan 
group). Present production is about 15,000 to 19,000 tons 
yearly for export to Japan. 

Coal. Coals are found in some parts of the Philippines 
in Luzon, Mindanao and in the central V~ayas. The coal 
in the Malangas area (Mindanao) has been found to be 
of coking quality when blended. A small. beehive oven 
of small tonnage has been in operation 'Sinc'e 1960 and 
is being used by some electric furn~cer. operators. 
Production of coal in Cebu and in Mala1tg'as is about 
200,000 tons yearly. Extensive exploration is nQw being 
made to determine the potential and workable "reserves 
in the Malangas area, for possible utilization by the 
proposed integrated steel plant. Malangas coal has the 
following analysis: fixed carbon, 50%; volatile matter, 
30-35%; ash, 9% (max.); moisture, 4%; sulphur, 0.6%; 
and heating value, 10,000-12,000 B.T.U./lb. 

The present estimate of reserves is about 10 million 
tons. All the coals found in the Philippines excluding 
Malangas are of non-coking quality. The biggest lignite 
'deposit is located at Batan island in the southern tip of 
Luzon island. Sulphur content ranges from 0.8 to 2 per 
cent. 

Limestone. Limestone is abundant in the Philippines. 
Charcoal.l6 The destructive distillation of ipi/ ipil, 

bakawan woods and coconut shell which abound in the 

11 .Annual Report. Bureau of Mines, 1962. 
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cou~try for possible metallurgical purposes have shown 
the following results: 

B"ka""" Jpip IplJ CotonullUU 

Pro4l1el yield rYoJ dry 
basis 

Charcoal. 33.5 27.9 30.1 
Liquor . 31.S 30.2 . 37.S 
Tar ... 10.8 10.2 9.6 

Proximale ana~vsLs 0/ 
charcoal (%) 

Moisture ... 2.90 7.16 4.76 
Ash ••... 7.33 6.03 2.50 
Volatile matter 24.02 9.38 19.10 
Fixed carbon . 65.75 77.43 73.64 
Heating value B.T.U.flb. 12,474 12,515 12,164 

Scrap. The generation of scrap is very inadequate and 
the scrap shortage bas reached serious proportions. It 
might be necessary to import scrap or billets from 
foreign sources during the next few years until the 
integrated steel project is completed. 

Mineral oil alld nalural gas. Extensive explorations for 
oil in some areas have been in progress for the past 
few years. Indications of natural gas sources have been 
associated with these explorations. 

Po ..... er generation sources. The installed plant capacity 
in the Philippines was 652.6 MW in 1961. 

THAILAND 

Iron ore. Thailand has deposits of iron ore in various 
.treaS. The largest deposit was discovered in Changwat 
Lopburi. The primary ore is hematite with an Fe content 
of 66.4 per cent, S of 0.08 per cent and Mn of 3.6 per 
cent. Other promising. areas . of orcs arc. located in 
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Kanchanaburi and Kanburi. Estimated reserves are 
6 million tons. Lateritic ores are widely_ distributed in 
the country in small quantities. Magnetite pyrites exist 
in a few areas. Recent explorations show indications of 
considerable ore deposits in north-eastern parts of the 
country. 

Coal. Coal occurs in widely scattered nrcas in the coun­
try. The deposits in northern Thailand are lignites with low 
calorific value. The coals in southern Thailand are rather 
dense and black with an HV ofS,OOO to 10,000 B.T.V./lb. 
This could be considered as sub-bituminous in rank. 
The fixed carbon content on the average is between 40 
and 49 per cent; volatile matter froIl) 30 to 50 per cent; 
ash from S to 30 per cent; sulphur from 3 to 6 per cent 
and moisture content 8 to 30 per cent. Production is 
low and whatever is available is used by the thermal 
stations. 

Power. The installed capacity was 264.5 MW in 1961. 

VIET-NAM, REPUBLIC OF 17 

Mining activity during the last few years was concen­
trated on the improvement of the existing coal mines and 
on the investigation and assessment of other mineral 
resources. 

Coal. Coal reserves in the Nong Son coal mine was 
estimated at 10 million tons. Other coal outcrops were 
discovered in this general area. Coal production in 1960 
was about 27,300 tons. 

Power. The installed generating capacity was 102.1 MW 
in J961. 

If Mining Development in Asia and the Far EAst, 1960, Mineral 
Ruourr.:u DevelopmvtJ Series No. J6 - E/CN.llIS96. 
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Table 1. Latin America: Steel productlOD a, Imports and apparent consumption In J962 

(Thousands 0/ melrlc Ions 0/ ingol sleel) 

St.tli mporll Appartnt con.umptlon 
(/inlshed and Countr, 51«' production 

(lnllot) ,em/finished .ttd) TMol Per capita 

Argentina 644 1,398 2,500 76 
Brazil 2,587 370 2,957 39 
Chile b • 528 89 580 70 
Colombia. 156 300 400 27 
Mexico C 1,712 207 1,890 53 
Peru . 71 120 190 16 
,Uruguay 8 d 110 120 44 
Venezuela 142 650 850 ,76 
Others .. 3 400 500 

TOTAL 5,851 3,644 9,987 

SOURce: Several numbers of Revista lAlinoamericana de Siderurgia, published by the Latin American 
Iron and Steel Institute and statistical yearbookso'of foreign trade of some of the countries. 

q Both from integrated and non integrated plants. 
b Chile exports 63 thousand tons of steel. 
c Mexico exports 40 thousand tons of pig iron. 
d From imported billets. 

of ten years ago, which may still be economic; (c) if,. 
instead of considering steel production and demand as a 
definite product-mix, the many types of finished steel 
products are taken individually, one finds that the 
influence of economies of scale for individual products 
is so large that there is room for specialisation within 
Latin America in spite of high transport costs, and 
especially if trade within the Region is based on barter 
exchange of one type of steel product for others rather 
,than foreign hard currency settlement; (d) it might well 

be that as soon as the above is appreciated by Latin 
American Governments and the steel industry itself, 
negotiations to facilitate such specialization may receive 
a strong impetus. 

Latin American resources of iron ore 

As a whole, Latin America is richly endowed with iron 
ore resources. The latest information available shows 
reserves of 20,529 miIIioD metric tons of ore. Of these a 
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Table 1. Latin America: Iron. ore reserves and potential resources 

(Millioru 0/ melrlc toru) 

Or. Yield Iron Potential Yleldlroll 
COII1IIr, r"en~s (JHr celli) '~IOU'C~I (pn em) 

Argentina .. 251 a 48 500 4 11 
Bolivia 540 60 
Brazil . 15,421 58 28,059 3S 
Central America 20 60 
Chile 337 62 1,250 51 
Colombia 172 a 48 380 325 
Cuba 2,500 e 45 
Dominican Republic 50 67 
Ecuador. 1 66 
Mexico 574 62 
Peru 767 60 
Uruguay. 2g. 40 72 48 
Venezuela 2,908 62 1,225 45 

TOTALS 20,529 60 34,526 40 

751 
540 

43,480 
20 

1,587 
552 

2,500 
50 

1 
574 
767 
100 

4,133 

55,055 

SOURCE: United Nations Study of the Iron Ore Resources of the World, 1954 (ST/ECA/27), data 
submitted by the geological bureaus of various of the countries and several numbers of Revista lAtlM­
americano de Siderurgia, publisbed by the Latin American Iron and Steel Institute. 

a Phosphoric ores with 0.8 to 1.0 per cent phospborous. 
b Fcrriferous sands. 
c Altbough there is plenty of high grade ore in well known deposits, these resources are considered 

to be only potential on account of varying contents of other ferrous metals. like chromium and nickel 
which complicate the production of iron and steeL 
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SJ11all fraction - some 420 million tons - consists of 
48 to 50 per ccnt iron with a high phosphorous content 
of between 0.8 and 1 per cent. The rest is, in general, 
very rich ore. ranging from 58 to 68 per cent iron content 
and with low percentages of phosphorous and sulphur. 

These ores arc generally of hematites at the surface. 
blended with magnetite, the Fe content of which usually 
increases with the depth at which the sample is taken. 
Other ferrous minerals, like limonite and others, are also 
frequently present, but in smaller proportions. 

Tllble 3. Llltln America I (icolllalCAI Inrormation and IInI!Jy&eS or Iron oro rcseI"Ye.<J II 

Cownl,y and ikposil 

Arcentina 

Sierra Grande 
Zapla 

Bra:iI 

Minas Gerais 
Minas Gerais 
Minas Gerais 
Urucum 
Parana 

Chile 

Carmen • • • 
Las Adrianitos 
EI Aigarrobo 
Cristalcs 
Banduna 
EI Plaito 
EI Romerai 

Colombia 

Pas del Rio 
Cerro Matoso- . _ 

Dominica!, Republic 
Hatillo ••••• 

Mexico 

.. 

Type o//ormalloll 

Minette 
Lake Superior 

Lake Superior 
Lake Superior 
Lake Superior 
Lake Superior 
Massive 

Kiruna 
Magnitnaya 
Kiruna 
Kiruna 
Kiruna 
Kiruna 
Kiruna 

Minette 
Laterite 

Bilbao 

Typ. 0/ mlrwraJ 

Magnetite~b 
Hem. & Lim. 

Hematite 
Hematite 
ltabirite 
Itabirite 
Magnetite 

Magnetite 
Mag. & Hem. 
Mag. & Hem. 
Mag. & Hem. 
Hematite 
Hem. & Mag. 
Hem. & Mag. 

Hematite b 

Hem. & Mag. 

Magnetite 

Hem. & Lim. 

Reserv«s 
(miUlOIU 0/10111) 

145 
106 

2,096 
3,000 

10,000 
300 e 

21.6 

10 
10 

120 
15 
50 
10 
80 

130 
40 

50 

F. 

56 
40 

66 
50 
35 
62 
60 

63 
64 
64 
64 
60 
60 
63 

48 
50 

67 

SID. 

6 
35 

0.5 
6.0 

20.0 
4.5 
0.2 

3.5 
4.0 
5.5 
4.0 
6.0 
3.5 
7.0 

10,0 
6.0 

1.5 

p 

l.S 
0.3 

0.03 
0.14 
0.12 
0.16 
0.02 

0.30 
0.01 
0,15 
0.02 
0.Q2 
0.17 
0.25 

1.00 
0.10 

0.Q3 . -. 
I i\ 

0.76··~;;:. 
... t,. I-

S 

0.5 
0.1 

om 
om 
0.01 
0.04 
0.01 

0.10 
0.04 
0.05 

-0040 
0.01 
0.02 
0.12 

0.07 
0.20 

0.09 

Cerro I;J Marcado 
La Perla .• 
Santa Urzula 

Kiruna 
Magnitnaya 
Magnitnaya 
Magnitnaya 
Magnitnaya 
Magnitnaya 
Magnitnaya 

Hematite 
Hematite 
Hematite 
Hematite 
Hematite 
Hematite: 

-I ~: • 

70 
50 
30 

62 
60 
62 
65 
60 
59 
65 

3.9 
7.0 
3.7 

O.lt, -:.,' 
0.10'. \ 
0.10 \ 
0.32 
0,04 
0.03 

,0.25 
0.30 
0.20 
0.20 
0.13 
1.14 
0.37 

EI Mamey 
EI Encino 
Las Truehas 
Zaritza . 

Peru 
Marcona 
Huacraviloa 

- Tambo Grande 

Venezuela 
Cerro Bolivar 
EI Pao . 
San Isidro 
Maria Luisa 

I , 

Magnitnaya 
Bilbao 
Bilbao 

Lake Superior 
Lake Superior 
Lake Superior 
Lake Superior 

Hem. & Lim; 
Hematite 
Hematite 

Hematite 
Hematite 
Hematite 
Hematite 

SoURCE: United Nations Study of the Iron Ore Resources of the World, 
1954 (ST/ECA/21); information received from the geological bureaus 
ot some countries of Latin America and data obtained from several 
numbers of the Reyista Latinoamerlcana de Silkrllrg/4 of lLAFA. tho 
Latin American Institute for Iron and Steel., ' 
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131 
16.5 
73 
30 

670 
64 
32 

1,686 
242 
830 
150 

60 
60 
46 

62 
64 
60 
64 

12.6 
4.5 
7.5 
1.7 

4.0 
4,0 
8.0 

0.7 
0.3 
3.0 
0.9 

0.18 
0.10 
0.20 

0.15 
0.03 
0.15 
_0.15 

O.40 d 

0.60 
0.40 

om 
0.Q3 
0.01 
0.01 

a In the table only the countries with known "reserves" are mentioned 
and only deposits with 10 million tons or more. 

b Magnetite and colythic hematite. 
e Urucum has, in addition, 10,000 tons of ore with SO per cent grade 

which are considered as potential resources duo to the unfavourable 
location . 

. d Marcona has-also 1.5 per cent copper or additional impurity. 
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In addition to these reserves, potential resources of 
about 34,526 million tons have, been located.' The 
average yield in iron ore of these potential resources is 
relatively low, about 40 per cent. Some high grade ore 
deposits have been tabulated as potential resources, like 
the Mutun formation in Bolivia and the Laco deposit in 
Chile, because tranSi)ort costs to consuming centres or 
to tide water for export, would be too high at present. 
Similarly, some high grade orcs which contain chromium 
M nickcl have been included as potential resources, due 
to the metallurgical difficulties In smelting such orcs. 

Table 2 shows the currently known reserves and 
potential resources of iron ore in Latin America, by 
countries, as well as their average iron content. In 
addition to the deposits tabulated in table 2, there arc 
m:lny countries and sites with outcrops and indications 
of possible existence of iron orcs, that would justify 
exploration work. Unless such work and studies have 
been carried out, the possible formations have not been 
considered here at all. ' 

Comparing the 55,083 million tons of total reserves, 
actual and potential, shown in table 2 with the corres­
ponding figure for the whole of the Latin American 
Region published in the 1954 Study of the froll Ore 
Resources of the World, one finds that the latter was 
only'49,775 million tons. The increase of some 5,000 mil­
lion tons is the consequence of considerable study and' 
exploration work carried out in several Latin American 
countries, especially Venezuela, Chile and Mexico, in 
that order. While making this comparison it must be 
regretted that the limitation of time available for the 

, • After this paper was written, United Nations experts arrived 
at the conclusion that the deposit at Mutun, Bolivia, to a depth 
of 200 metres, is a potential resource containing 45,000 million 

. tons of ore of 54 per cent iron, 20 per cent silica, 0.13 per cent 
phosphorous and 0.15 per cent sulphur. The older data, which gave 
Mutun a potential of 540 million tons, have been used in this 
paper. 

.... 
': .1 

preparation of this study did not make it possible to 
investigate in more detail the latest developments, in 
Cuba and Peru, countries regarding which no new 
information was received. ' 

Table 3 gives an indication of the geological data and 
the analysis of the impurities contained in the main 
formations comprising the deposits included as reserves. 
More detailed information for each one of the deposits 
is given in the annexes in which the data have been 
compiled country by country. 

Of the thirteen Latin American countries shown in 
table I, in which iron ore deposits have been identified, 
those resources are being exploited in only seven of them. 
Table 4 shows the iron ore production and its destination 
in 1962. The figures of table 4 show that less than 20 per 
cent of the iron ore mined in Latin America is used 
within the region for steel production. The destination 
of the exports in 1962 is shown in table'S. 

Table 4. Latin America: Exploiflltion of iron ore resources and use 
or the ore In 1962 

(Mlllions of metric tons) 

Export, abroad Of' 

COUlltr1 ProductitNI Coruumptlofl wftltJfI tM Rr,tOfl 

Argentina 0.13 0.65 -0.51 
Brazil 10.50 3.00 +7.50 
Chile 8.09 0.60 +7.50 
Colombia 0.42 0.42 
Mexico 1.30 1.30 +0.15 
Peru 5.23 0.18 +5.00 
Venezuela 13.20 0.80 +14.00 

TOTAL, 
Latin America 38.77 6.95 +33.64 

SOURCE: Statistical yearbooks of foreign trade of some countries and 
several numbers of the Rev/sla IAllnoamerlcana d{ Siderurgia, published 
by the Latin American Iron and Steellnstitute.
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t' ''I Table 5. L5ltiD America: Destination of Iron ore exports In 1962 
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(Millions of tons) '\ 
-----------------:-:-------\ 

COUIIlfY of orl,tR 

Coant,y 0/ dutl1lllll0ll B,olll 

North AmeriCQ 
Canada. .. 0.33 
Ul1ited States 4.40 

Europe 
Italy. 0.35 
United Kingdom 0.27 
Federal Republic of Germany I.10 .. 
Czechoslovakia 0.25 

, , 

Poland 0.30 

Asia 
Japan 0.50 

CItJt. PmI 

0,07 
3.40 0.70 

0.30 0.30 
0.30 

0.58 
", 

0.30 
0.35 

' : 

2.95 2.75 

J'nu;:u,14 

10.00 

0.80 
1.70 
1.50 

Total 

0.40 
18.50 

1.75 
2.27 
3.48 
0.60 
0.30 

6.20 

: .' Latin America 

, I"~ 

Argentina .. 0.20 

TOTAL 7.50 7.50 

0.30 

5.00 14.00 

0.50 

34.00 

SoURCE: Some handbooks of foreign trade statistics from the countries and several n,umbers of 
R~vllla Lalinoamuleana d~ Siduurgla. published by tho Latin American Iron and Steel Institute. 
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As a matter of fact. exploitation of some of the very devclopmems of the latest year~. particularly the 1J~e of 
rich iron deposit~ of L.1tin America was sta.rted at the oxygen in the open-hearth furnaces. are changing these 
turn of the century by a few captive mines bclongingconditions to the disadvantage of Latin American 
to some of the large American steel companies: Cuba' exporters. Progress in the knowledge of the blast furnace 
and Mexic(" were the first countries in which this type operations are now causing a change in emphasis. from 
of mining began, to be followed later by Chile and now lump ore used in the open-hearth charge to well sized 
more particularly by Venezuela. From the outset, the and wnshed or otherwise beneficiated ore for, the blast 
mining companies undertook to sell at cost ('0 l?cal furnace. 
companies in the country concerned the amounts of Iron As a result of the tendency to use high grade ores for 
ore which they might need for internal steel production. blast furnace charge, thus permitting a considerable 
The organization of iron mining companies in Latin increase in the output of the blast furnace with the 
America exporting ore in the free market is a more corresponding saving in the coke rate, the industry in 
recent deVelopment and was probably started in Brazil the industrialized countries is using more and more 
by the Companhia do Vale do Rio Doce, the biggest free beneficiated material in the charge; be it sinter. washed 

. exporter at present in the Region. Table 6 shows, as far and concentrated ore or pellets. This, together with the 
.:.. .. _.1I.s.is known, the iron. ore. exports by free and by captive reduction of available high grade iron ore, reserves in 

mines in Latin Amenca In 1962. some of those countries, has motivated considerable 

Table 6. LatiD America: Iron ore exported In 1962 
by captive and by free mines 

(MillloIU 0/ metric loIU 0/ iron ore) 

CD'Ultry CaptlFe mlnu Fre, miMI Total 

Brazil 7.50 0 7.50 0 

Chile. 2.20 5.30 0 7.50 0 

Mexico. 0.15 0.15 
Peru 5.00 0 5.00 0 

Venezuela. 14.00 14.00 

TOTAL 16.20 17.95 0 34.15 0 

SoURCE: Estimates by the ECLA secretariat. 
" Contains O.SI million tons exported to Argentina jointly by Brazil. 

Chile and Peru. 

" Although steel production in Latin America began 
-in Monterrey, Mexico, in the first years of this century, 
the real landmark of the growth of the industry is the 
beginning of operations at Volta Redonda, Brazil, in 
)946. This, in spite of the fact that there had been earlier 
some developments at Monlevada in Brazil, Corral in 
Chile and Monclova in Mexico. Since 1946 the growth 
of the Latin American steel industry has been both 
sustained and impressive, with new plants starting pro­
duction almost every year. Even so, the region is still a 
net importer of finished steel and will probably remain 
so for many years to come. .' , 

Concerning exports of are, the organization of new 
mining ventures and the growth of the existing ones has 
been the result of the expansion of steel production in 
the industrialized countries, as a consequence of which 
ore prices have stayed relatively high and stable for the 
last five years. Only in 1962 was there a general drop in 
export prices of some 0.50 dollars per ton. Originally, 
these exports were due to the high iron content of the 
corresponding Latin American iron ores and their very 
low content of impurities, such as sulphur and phospho­
rus, which ~de lumps of Latin American ore an ideal 

, material for addition to the open hearth furnaces for 
cooling of the bath, assisting in the refining process 
through the liberation of oxygen to oxydize some of the 
impurities contained in the molten bath., Technological 

research in relation to the beneficiation and concentration 
of iron ore deposits of lower grades. 

In the blast furnace, at present, there is a tendency to 
use the natural high grade ore sized from 3/8" to 2 inches 
for hematites and 3/8" to I inch for magnetites. Preference 
is given to hematite on account of its greater reductibility 
but, in most of the Latin American mines, there IS a 
tendency for the ore to get richer in magnetite as the 
depth increases. With the development of the technique 
called pelletization (grinding, magnetic concentration and 
semi-fusion through calcination in rotary kilns to form 
pellets) and of sintering, a charge of some 68 per cent 
of iron can be obtained even from rather low grade orcs 
(30 to 40 per cent). These events are responsible for the 
fact that several of the Latin American iron ore exporters 
are either producing pellets, or are planning to do so, 
or wash the ore to eliminate most of the clay contained 
as impurity or, at least, to classify their product carefully. 
It is noteworthy that Japan is still importing lump ore 
which is crushed and beneficiated in Japan t~.obtain very 
high grade ore. ': ': . ... ':. 

Leading in this tendency to improve the' .type and 
classification of their ore have been Marcona ;Mrning Co. 
of Peru and Vale do Rio Doce in Brazil, followed later 
by Algarrobo in Chile. In spite of the fact that'the above 
trends have been noticeable in recent years, Latin 
American iron ore production has grown steadily, as can 
be seen from the figures shown in table 7. It is expected 
that exports will continue to rise and may reach some 
45 million tons in a few years time. 

Manganese ore resources of Latin America 

In addition to the high grade manganese ores, that are 
'known in some of t,he countries, low grade formations 
arc abundant in Latin America but as concentration to 
raise the area from 42 per cent manganese content to 
the 48 per cent required for export presents serious 
technological problems on the one hand, and with 
instability of world manganese prices on the other, the 
studies and exploration of manganese deposits are very 
far from being exhausted. Table 8 presents the latest 
known figures about manganese reserves in Latin America 
and the average annual production of the last, few 
years:,. .: ',c; 
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Tobie 7. LaUn Ameri('a: Iron orc production from 1950· to 1961 

(Millions 0/ metric Ions) 

Y.ar Mi//lon 10fU 

1950 5.6 
1951 7,1, 
I ')~:! 8.0 
\95.\ 10.2 

1954 13.1 
1955 16.6 
1956 21.0 
1957 27.4 

1958 27.8 
1959 30.5 
1960 33.4 
1961 36.8 

1962 38.9 

SOURCE: R~ .. isra LArinoamulcana de Siduurgia, published by the 
Latin American Iron and Steel Institute. 

Table 8. Latin America: manganese ore reserves and production 

(Tons 0/ manganese content In 45 per cent ore) 

Counlry Rts~"t~ Product/oIl 

Argentina 900,000 7,000 
Bolivia a 

Brazil, 30,000,000 440,000 
Chile 420,000 14,500 
Cuba 720,000 9,000 
Mexico 4,500,000 35,000 
Peru b ],000 

TOTALS 36,540,000 506,500 

SOURCES: Minerals Yearbook, US Bureau of Mines, information 
received from several Latin American Geological Institutes and Foreign 
Trade Yearbooks of the Governments, 

a It is known that manganese ore exists, probably in considerable 
quantities, at the Mutun iron orc deposit, but the resource has not been 
sufficiently studied. 

b In Southern Peru there· are several manganese ore formations but 
little is known about their size and they are not being regularly 
exploited. 

With the iron and steel-making processes currently 
employed there is a consumption of from 6 to 7 kg of 
metallurgical grade of manganese ore per ton of steel. 
Of the steel producing countries: Brazil, Chile and Mexico 
meet their own requirements and have a surplus for 
export; Argentina covers its internal demand while 
Colombia, Peru and Venezuela import their manganese 
ore of the corresponding ferro-alloy, ... 

Fluxes for the Latin American steel industry 

As almost everywhere in the world, lime deposits are 
abundant in Latin America and may be found in close 
vicinity to almost any plant location. For this reason 
when speaking of resources for'producing iron and steel 
in the region, one may omit the problem of the provision 
of lime aside, Or course, when coming to the actual 
planning of a steel plant, thls may not always be the case. 
It happens that the Chllean steel plant at Huachlpate 

S8 

'.': . 

brings its limestone from an island in the far south of 
the country with an ocean haulage of some 1.500 kilo­
metres. The deposits closer to the plant arc of unsatis­
factory grade. In the same way, in relation to the possi­
bility of erecting a steel plant at Mutun, in Bolivia, one 
finds that the limestone deposits in the vicinity are only 
nbout SO per tent gfnclc:, Whether better Iimc~tonlol enn 
be brought from other more distant places in the country, 
or from large deposits of very high grade limestone in 
the South of Paraguay on river barges, or if it has to be 
obtained through flotation of the limestone close by, is 
a problem which has to be solved in due time but its 
importance is ·very great during. the preliminary studies. 

Concerning dolomite, there are large deposits of high 
quality in Brazil, Guatemala, Mexico and Uruguay. In 
most of the Latin American steel producing countries 
- Argentina, Chile, Colombia, Peru and Venezuela­
there are usually some known deposits but the quality is 
not satisfactory for the steel industry and, therefore, the 
needs of the countries are supplied by imports. 

AYailability of scrap in Latin America 

As no thorough survey has been made on the availabi­
lity and production of scrap in Latin America, little is 
known about the possibilities and prospects of this 
important raw material for the steel industry. At least 
two factors would tend to restrict the present availability 
of scrap: on the one hand, steel consumption was rather 
small in most of the Latin American countries twenty 
or thirty years ago, so that the investments then made· 
might now be ready for discard. The only exception to 
this general rule is Chile, where a considerable number 
of nitrate plants installed between the end of the last 
century and the great Depression, are being scrapped 
either because, a tightening market has made them 
uneconomical or because their nitrate ore reserves have 
been exhausted. On the other hand, caRICal being scarce 
in Latin America, there is a tendency to c:\intinue opera­
tions in existing installations long aner ~hey··would have 
been discarded in more industrialized coubt6es. 

, 'j 

Nevertheless, the impression exists thai. it would be 
possible to collect much greater amounts of "Scrap than 
is being done at present, provided that the proper 
organizations were created, and fair prices paid for'such 
material. In general, scrap prices range at present 
between 18 and 28 dollars per metric ton, depending on 
the country, the location and the quality of the material. 
In spite of thiS low scrap price, most of the integrated 
Latin American steel plants use a considerably higher 
proportion of hot metal and much less scrap in their 
open hearth furnaces than is customary in more advanced 
countries although the cost of hot pig iron ranges between 
45 and 60 dollars per metric ton. 

Another factor whlch makes it difficult for the large 
integrated steel plants to increase their supply of scrap is 
the fact that they are usually located at a considerable 
distance from the centres in 'which the metal working 
industries are located, whlch makes necessary long 
haulages to the plants. An exception here is Argentina, 
where the Somisa plant at San Nicolas has been located 
at a very short distance from Buenos Aires and Rosario, 
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Onbodlu LDcatlo" 

Sierra Grande. 30km from 
the coast 

Zapla Near Injuy 

Ferriferous sands Coast 
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ANNEX I 

Argentina: Iron ore resources and reserves 

(In metric tOllJ) 

Typ~ MI"eral 

Minette Magnetite 
(oolythe) 

Lake Superior Hematito 
and Limonite 

Magnetite 
and Limonite 

Total estimated ore in 1961 a 

Imports of ore in 1962 

Fe 

56 

40 

4 

SI08 P s 

6 l.S 0.5 

35 0.3 0.1 

0.5 de TiOa 

Productlofl 
1962 

134,000 

134,000 

515,000 

Pro,." Indlcaltd 

20,000,000 60,000,000 

6,000,000 50,000,000 

CaJadated Told 

65,000,000 145,000,000 

50,000,000 106,000,000 

Pou",lal 
'U~rY~' 

500,000,000 

26,000,000 110,000,000 115,000,000 251,000,000 500,000,000 

a Sevoral other oro bodies are known, but with reserves of less than I million tons which would add up to about 4 million. 
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Uruguay 
Valentines . 

Ecuador 
Pascuales 

Bolivia 
Mutum 
Veneros . 
Mutum 

Central America 

Guatemala 
Various deposits 

Honduras 
Agalteca 

Nicaragua 
Monte Carmelo 

Wesl Indies 

Cuba 
Mayari 

Moa 
Camaglicy. 

Dominican Rep. 

Duarte Hatillo 

LccatiOil 

260 km N. of Lake 
Montevideo Superior 

25 km N.E. of Stratified 
Guayaquil 

E. frontier 
E. frontier 

" 

Stratified 

Lode bed 

MIIl~aI 

Itabirite 

Magnetite 

Hematite 

Hematite 

Ghiquimula Magnitnaya Hematite 

35 km N. of 
Tegucigalpa Magnitnaya Hematite 

35 km N.E. 
Managua 

20 km south 

N.E. region 
Caribbean 

Magn!tnaya Hematite 

Latherite 

Latherite 
Lathcrite 

Limonite a 

Limonite a 
Limonite a 

ANNEX U 

Iron ore resourtts and reserves 

(In metric Ions) 

Ft! SIO. P s 

40 20.00 0.01 0.03 

66 10.00 0,01 0.08 

60 17.00 0.01 0.01 

62 15.00 0,01 0.01 

60 

53 10.00 0.04 0.02 

60 

45 

45 
46 

7.00 0.02 0.02 

4.00 0.02 o.oJ 

4.00 0.02 0.06 
5.5 O.QJ 0.06 

Product/OIl 
1961 

-:: ,~:_~S.::7 
Bilbao Magnetite 61 1.5 O.oJ 0.06 

a Contains 1.7 per cent Cr and 2.0 per cent Ni. 

Proren 

28,000,000 

200,000 

- ~ 

500,000 

- -
-- - :-,.- '. -.---" •• , ,--- .0 ... - ! -:-- -'--- '," --,'-'" --.-----·-'-------1 

Rese,res 

Calculated 

72,000,000 

300,000 500,000 

3,000,000 

3,000,000 5,000,000 

8,500,000 

530,000,000 

1,570,000,000 
400,000,000, 

8,500,000 41,500,000 

T=I 

l00,<m,OOO 

1,000,000 

3,500,000 

8,000,000 

8,500,000 

20,000,000 

530,000,000 

1,570,000,000 
4OO,OrO.OOO 

2,500,000,000 

50,000,000 

Potential 
,uou,ces 

500,000,000 

40,000,000 

540,000,000 
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ANNEX m 

--~­, 

" C' ' .. '. -'. CbDe: I.rou ore resources and reserves 

fin metric tons) 

t',l 

EI Laco· 
Cia. Minera Santa Fe 

Cerro Inan 
Soc. Minera Cerro loao 

Carmell 
Cia. Minera Santa Fe 

La3 Adrfatltas 
Cia. Minera de Atacama 

Los ColoraOOs - etc. 
Cia. de Pierre de Atacama. 

~ Huontanl 

, 

LoctztfOif MlnnaJ 

300 kIn E. of Kiruna Magnetite and 
Antofagusta 

79 km E. of 
Caldera 

SOlan E. of 
Chanaral 

50 kInE. of 
Caldera 

52 km E. of 
Carrinal 

Hematite 63 
I", 

Kiruna Hematite and 
Magnetite 62 

Kiruna Magnetite 63 

Magnitnaya Magnetite and 
Hematite 64 

Kiruna Hematite 62 

Cia. Minera Sant~ Barbara 48 km E. of 
Huasco 

Magnitnaya Hematite and 
Magnetite 64 

EI Algarrobo 
Cia. Acero del Pacl1ico 

CrLsiales 

Batulurria and others 
La Suerte, Hematita 
Cerro Negro 

EI Chel1ar 
I.I.G. (Government-owned) 

EI Ple/la 

EI Tala 
Bethlehem Chile Iron Mines 

EI Remoral 
Bethlehem Chile Iron Mines 

38 kIn E. of 
Guacolda 

69 kIn N. of 
Cruz Grande 

60km E. of 
tido-water 

60 kIn N. of 
Vallemar 

30km N.E. of 
Cruz Grande 

Kiruna 

Kiruna 

Kiruna 

Magnetite and 
Hematite 

Hematite and 
Magnetito 

Hematite 

Magnitnaya Magnetite and 
Hematite 

Kiruna Hematite and 
Magnetite 

__ .~.:~::~:r 
29 kill E. of Kiruna· .... )!CIp~trre and 

Cruz Grande Magnetite 

36 kill N. of 
Guayadan 

,. ..... 
Kiruna 

---~.--"-'- -

Magnetite and 
Hematite 

64 

64 

60 

60 

60 

60 

63 

s 

1.50 0.35 0.10 

3.50 0.01 0.01 

P,odJIct/ on 
1961 

740,000 

170"'" 

630,000 

3.50 0.30 0.10 1,000,000 3,000,000 

4.00 0.01 '0.04 300,000 2,000,000 

9.00 0.06 0.05 180,000 1,000,000 

8.00 0.02 0.01 500,000 1,000,000 

5.50 0.15 0.05 1,200,000 50,000,000 

4.00 0.02 0.40 5,000,000 

lnd1caud Calculated btaJ 

2,500,000 2,500,000 5~O,ooo 

2,000,000 5,000,000 10JlOO,ooo 

5,000,000 3,000,000 10,mo,ooo 

2,500,000 3,500,000 7,mo,ooo 

2,000,000 1,500,000 4,sro,OOO 

30,000,000 40,000,000 120,cm,ooo 

5,000,000 5,000,000 15,00),000 

6.00 0.Q2 0.01 1,120,000 5,000,000 20,000,000 25,000,000 50,001,000 

6.00 0.01 

3.50 0.17 0.02 2,00,0000 3,000,000 5,000,000 10, <:xe.ooo 

10.00 0.06 0.06 250,000 4,000,000 4,O<D;.ooo 

7.00 0.25 0.12 1,260,000 40,000,000 20,000,000 20,000,000 80,()(}l)"OOO 

'\ .-.... _------

PoU",faJ 
'UOu.rC~J 

250,000,000 

200,000,000 

I 
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ElDorado-· 
Cia. Minera Santa Fe 

InfiemilIe (several) 

Yarious small ore bodies 

Fortuna 
Development Corporation 

BalUn 
Cia. Mahuelbuta 

Free ferriferous sands • 

O,..bodiu 

Pas del RIo 

Medel11n 

Medellfn 

Cerro Matose 

110 km S.E. of Kiruna 
Coquinbo 

110 Ian s.E. of Kiruna 
Coquinbo 

80 Ian E. of 
tide>water 

Kiruna 

120 Ian E. of Kiruna 
Talca 

MIMTai 

Hematite and 
Magnetite 

Hematite and 
Magnetite 

Hematite 

Magnetite 

80 km S. of 
Labu 

Lake Taconite 

San Antonio 
Chilco coast 

,. _,:0 •• 

Superior 
Stratified Magnetite 

TotAL ESTIMATED ORE IN 1962 

ANNEX m (ronJ/nued) 

SIO. P S 

64 4.00 0.05 0.20 

0.20 

P,ocbJctlo" 
1961 Pro.en 

550,000 2,000,000 

Indicated Calculated 

2,500,000 

Total 

4,500,000 

Potmtlal 
rtJO,,'c~J 

62 

60 

4.00 0.30 

4.50 0.01 0.02 1,000,000 

2,000,000 

3,000,000 

2,500,000 

2,000,000 2,000,000 

4,500,000 

7,000,000 

60 8.00 0.01 0.80 1,400,000 3,600,000 5,000,000 

40 35.00 0.02 0.Q3 500,000,000 

25 70.00 0.02 0.15 300.000.000 

8,100,000 120,630,000 100,400,000 116,000,000 337,130,000 1,250,000,000 

ANNEX IV 

Colombia: Iron ore resources and reserves 

(In metric tons) 

Chicanocha Minette 
River Valley 

Aburn1 River Latherite 
Valley 

Aburn1 River 
Valley 

Ure River 
Valley 

Latherite 

Latherite 

MltltTai 

Hematite 
(oolythe) 

Limonite 

Limonite. 
............ :'~.~ :.;r 

;lcmntiti·~~d 
Magnetite 

TotAL ESTIMATED ORE IN 1961 

48 

45 

25 

50 

ProcbJctf 0/1 

SIO. P S 1961 Proven 

10 1.00 0.07 420,000 50,000,000 

15 0.00 am 

20 0.10 am 

6 0.30 0.20 10,000,000 

Ir.dJcat.d Calculated Total 

50,000,000 30,000,000 130,000,000 

2,000,000 2,000,000 

10,000,000 20,000,000 40,000.000 

Potential 
reJources 

380,000,000 

420,000 60,000,000 62,000,000 50,000,000 172,000,000 380,000,000 
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Onbodiu 

Cerro de Mercado 

La Perla 

Santa Ursula 
Various: Volcan, La Negra 

and Golondrina . 
El Maney and others 
Fluten 

Pihuano 

El Encino 

Las Truchas group , 
Senitua 

Various: Sol y Luna, Aquita 
and Chulla 

0'6 bocIJu 

Marcona 

Jaurilla . 

Huaocavilca 

Tambo Grande 

L«aliOR 

3 km N. of 
Durango 

1 km S. of 
Tacubaya 

N.S. Fernando 
Northern zone 

Cen1ral zone 
SOkm from 

La Union 
40km N. E. of 

Colina 
18 km S. of 

Pihuano 
9 km from 

PlayaAsul 
30km N.W.of 

Sola de vega 

Central zone 

L«at/on 

23 km from 
San Juan 

14 km S. E. of 
lea 

50 km from 
Huancayo 

45 km from 
Pima 

a Also contaIns I.S per cent copper. 
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ANNEX V 

~:-.. : . Mexico: Iroa ore resourte1 and reserves 

(In me/ric /OIU) 

Type MIIf6Q/ 

Kiruna Hematite and 
Limonite 

Magnitnaya Hematite 

Hematite 
Hematite 

Magnitnaya Hematite 
Magnitnaya Hematite 

Magnitnaya Hematite 

Magnitnaya Hematite 

Magnitnaya Hematite 

Magnitnaya Hematite 

Magnitnaya Hematite 

TOTAL ESTIMATED OR!! IN 1961 

F6 

62 
60 

P,odJJdlon 
S 1961 

3.90 0.70 0.25 1,000,000 
7.00 0.11 0.30 200,000 

62 3.70 0.10 0.20 
60 4.00 o.h 0.25 100,000 

65 12.60 0.10 0.20 
63 3.50 0.05 0.08 

61 3.00 0.20 0.10 

60 4.S0 0.32 0.13 

59 7.50 0.04 1.14 

65 1.70 0.03 0.37 

60 4.00 0.12 0.20 

1,300,000 

ANNEX Vl 

Pem: iron ore resources and resenes 

(In me/ric Ions) 

PtrCenlageJ 
Product/Oil 

Type Mlnnlll F6 SIO. P S 1961 

Magnitnaya Hematite and 
Limonite 60 4 0.18 0.40'l 5,230,000 

Magnitnaya Hematite and 
¥agnetiJe 50 6 0.50 0.10 

Bilbao ,,;..-'Item:ttue • 60 4 0.10 0.60 
-'"'"'" .; ~'. \ ..... 

Bilbao .- Hematite 46 8 0.20 0.40 •... 

TOTAL ESTIMATED ORE IN 1961 5,230,000 

., 

Proren 

50,000,000 
25,000,000 

10,000,000 
2,000,000 

62,000,000 
400,000 

680,000 

6,500,000 

66,000,000 

12,000,000 

S,OOO,OOO 

239,580,000 

PraY'1I 

40,000,000 

40,000,000 

IndJalI.d Calculattd 

10,000,000, 10,000,000 
20,000,000 5,000,000 

3,000,000 17,000,000 
55,000,000 55,000,000 

70,000,000 
50,000,000 

30,000,000 
112,000,000 

35,000,000 34,000,000 131,000,000 
50,000 4SO,OOO 

280,000 %0,000 

5,000,000 5,000,000 16,500,000 

7,000,000 73,000,000 

8,000,000 10,000,000 30,000,000 

5,000,000 50,000,000 60,OOJ,ooo 

148,050,000 186,280,000 573,910,000 

..... --

.. :. '. 

'~'''-
Re.s~r"~1 

Indlcattd Co/culoud T<IlIJl 

170,000,000 460,000,000 670,OOJ,ooo 

1,000,000 1,000,000 
32,000,000 32,000,000 64,ro'J,ooo 

12,000,000 20,000, ()(\') 32,000,000 

214,000,000 5IJ,OOO,ooo 767,000,000 

Potent/al 
'csour'~J 



~ ':,,:, . . 
, ~. .-' . 
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~ 

-----------_ .. ~ ,-~---.----------. 
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.. ,-... 

.. 

Local/OIl Minerai 

Cerro Bolivar 85 \an S. of Lake Hematite 
Bolivar Superior 

EI Pao .•.. 48 Ian S. of Lake Hematite 
Palua Superior 

Cuad. San Isidro (various) 9(7 km S. E.of Lake Hematite 
-...l ·Bolivar Superior - Marla Luisa 65 km S. E.of Lake Hematite 

Bolivar Superior 
Piacca •• 30 km S. of Lake ltabirite 

Los Castillos Superior 
EI Trueno 140 \an S. of Lake Hematite 

Bolivar Superior 
Las Orullas 40 km E. of Lake Hematite 

EI Pao Superior 
Los Castillos 30km N. of Lake Itabirite 

Piacea Superior 

TOTAL ESTIMATED ORE IN 1961 

a Contains 4S per cent Fe and 18 per cent SiO •. 

, . -----... _ ........ -...... '. --_.-- -,-".,..-, -_ .. -,.. --_ .. _ .. _-_ .. - .'~ iii -'~- .......... 
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ANNEX vn 
Venezuela: Iron ore resOurteS and reserves 

62 

'.64 

60 

64 

45 

55 

55 

4S 

(In m.etric 10fU) 

PnCen/aIlU 

P 

0.70 0.15 

0.30 0.03 

3.00 0.15 

0.90 0.15 

53.00 

0.90 0.15 

0.90 0.15 

50.00 

s 

0.01 

0.Q3 

0.01 

0.01 

0.01 

0.01 

ProductlOll 
1962 

1~,O6O,OOO 

2,140,000 

Proren 

653,000,000 

92,<ioo,OOO 

563,000,000 

Indicated CGlcuJated TotGl 

533,000,000 500,000,000 1,686,000,000 

150,000,000 242,000,000 

267,000,000 830,000,000 a 

150,000,000 150,000,000 

PoW,t/a( 
resources 

780,000,000 

225,000,000 

150,000,000 

50,000,000 

20,000,000 

13,200,000 1,308,000,000 1,000,000,000 500,000,000 2,908,000,000 1,225,000,000 
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OrebodJu 

Minas Geraes 
(several) , . 

. Minas Geraes 
. _ (several) . . 

LoCDllon 

320 km N.W. of Lake 
Rio de Janeiro Superior 

320 kIn N.W. of Lake 
Rio de J.tneiro Superior 

. . " . 

ANNEX VIII 

BtazD: Iron ore resources and r~'es 
. -- .. ~ ...... - -- -........... - . (In metric tons) 

Percenlaie' 

MIMTal Ft! SIO. P 

Hematite 66 0.52 0.03 

Hematite 50 6,00 0.14 

s 

0.01 

0.01 

ProdJJcllOR 
1962 

10,242,000 

Proven 

1,146,000,000 

500,000,000 

-----.-. . 

lndJcaud Caladaud TOlal 

950,000,000 
'. 

2,096,000,000 . 

1,500,000,000 1,000,000,000 3,000,000,000 

Pole"lfal 
rtJOlircu 

320 kIn N.W, of Lake ltabirite 35 2.00 ? '1 5,000,000,000 5,000,000,000 10,000,000,000 18,000,000,000 
Minas Geraes 

t:J (several) 
Rio de Janeiro Superior 

Urucum Bolivian frontiet: Lako Itabirite a 5S 10.00 0.11 0.01 24,000 a 300,000,000 300,000,000 10,000,000,000 
Superior 

Amapa Mouth of the Lake Itabirite 66 4.00 '1 '1 9,000,000 
Amazon Superior 

. Bahia (several) Santa Fe Lake Itabirite 60 6.00 0.03 0.01 6,000 50,000,000 
Superior 

Sao Paulo (several) Joquia·Registro Massive Magnetite 60 0.15 0.01 0.01 2,000 500,000 3,000,000 3,500,000 

Parana., . ,', , Rio Branco Massive Magnetite 60 0.20 0.02 0.01 172,000 11,600,000 10,000,000 21,600,000 

TOTAL ESTIMATED OR!! IN 1961 10,446,000 6,958,100,000 1,503,000,000 6,960,000,000 15,421,100,000 28,059,000,000 

a Include5 reserves of 62 per cent Fe, 4.5 per cent SiO. and 0.16 per cent P, plus 0.04 per cent S; and :esourccs containing SO per cent Fe, 15 per cent SiO. and 0.02 per ~t P, plus 0.04 per 
cent S; and 45 per cent manganese beds, in production. I 

--_._--_. 
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