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IISTCRICAL AND TRCHESIOCTCAL R4 CROROUED

The blest furnnce = stesl furnsce complex bnsed on coking
coaly iron ore and ferrous sorsp coniinues to be the principsl sieol
producing methede The electrio furnsce method based on acrap is of
comparatively minor overzll importoncs. However, where very chanp
power is plontiful and coking cozl not availadle, this is ofton the
chespest methed for supplylng a limitod or epecial market, or using
raw materials unsuited to the conventionsl procsss. Interest in
various direct reduction proceases has bosn at a higher level iz
rec-nt years, but in only s very fow speclal onpes have these proccsses
beon placed in commeroial operaticne

Regardless of the mothod uszed, iron ore is the Basic ziariing
point for production of mew ferrous msiorial. For a dasic snd opital
intonee indusiry such an siesl production, accsse %o a relatively
incxponsive, reliablo and long term supply of iron ore is essentiale
Host wloel industries have eatsdlished buses of supply for 20 to 50
yoars ahesd of actual requirezentis. .

By tho end of World %ar II 4the United States had bocors
concornod about the declining availability of traditional madius grede
dircet shipping ores in the Lake Superlor districd, 1a relation %o
projected roquiremsnts. As & result, many United Siantos firms ecmmenced
s world wide sexrch for hipgh grade orem, particlerly in Canzda, “ocuth
imorica and Afriocse In the United States, actlion was tsken to intennify
regesroh Into bensficiation of med!um grade oros and iren foraation
vhich would not be rogerded as ore withoud ooncentrations

Naw dlscoveries of bigh grade ore in Cansda, Venssuels snd
Liberia resulted, snd bty 1955 lerge tomnsgos woro Yelng produced from
trege ond obther doposiis from the first post-wsr wave of new constructions
The rate of exploration wae siepped wp during the fiftles bacause of the
incrensed demand for higher grede oros YWy Furope and Japane A seoond
wave of new comstruction im Afrienn, Awisn and Latin Agsrican countries
hes resulted in the sixties. - ; '

Regonrch in the United States led to the estzblishmont of
tenefliciation plants on rew materiels whick, beosuss of thelr physical
snd chemfcal cozposition, sere smensble to rrocessing inte unifors high
gr2de concentrates and pelleta.

Improvesents in Ylast furnacs prmotics leasding to increassd
produstivity wore a natursl consequence of post wir increases in tho cost
of 1atonr end supplies, rnd in tho coet of conmtruction of now plant. i
This trond to incrassed productivity introduced s ntrong biss in favoup
of higher grade ores and also in favour of Yiasst furnsce feed which had
beon proparsd 0 as present optimun physliesl conditions in the furnaca.

. As a firs$ step, run-of-uine ore had the fLines gereenod out and thess
vore sintered btefore feeding 40 Weast furances.

Concontrstos produced by the enrliex Yeneficiation plants
wore yelatively comrse, znd wors normslly blanded with fines at the
blaest furasce for sinteringe This patitarn was not sppliaoadls to the
later beneficistion procesces opernting on fins grainsd oresz in whiceh
fine grinding wis nocegsary for zeperation of lron winercls from gangude
To de=l with thece vary fine ooncentrates the process of pelletiming
wae devaloped for which fine zrinding of ths raw materisl wis an

-—osnéntial pre-requisite.

. The place of tho pellet on the imeric:n sceno wss firmly
egisblished Yy the ratificntion in November 1964 of pn smendsent to
the conatitudion of the Siate of Uinnenois, protecting mine operators
from discriminatory taxas for 25 yourse The improved finaecial climzte
resulting from this motien led to the prompt snncuncement cof decisions
Wy cowpanies 4o build slents in Minnesota with & coabined aonunl -
productien of 10.5 million tons of palletis, .
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Blast furnnce opersiors will continue to purchase iron ore
on a price-~quallty basis, but there is ne doubt thot demands will fovour
Ligh crade agglomerated matorials.

In Liurope, the pattern of supply of iron ore has receatly
tended nway from relisnce on the low~grnde, but often golf-fluxing ores
mined in relatively close proximity to bleret furhaces which was s
fe-ture of the industry up to 1960. There has been s decline in
production of this mnterial since then. 3weden has been an exporter of
high grade ore to Durcpe for a number of yesrs and vrofuction is
lnoreasing. Imports of lron ore by Lurope:n Cosl and Steel Community
countries incre=sed fyrom 16.9 million %tons in 1950 to 59 million tons in

1962,

Pellets have baen aveila¥le in :lurope only in limited
amounts and mogt oper tors have heen content to scroen out and sinter

" the fines from run~of-uine ore. Imports of pellets will become of

much grenter importconce in the later sixties as the demand for high
grade agylomerates inorsases. Another fuctor affecting Eurcopean
patteras of consumpiion is the improved tr nsport £rcilities, both
for handling larger shlps 2t seasports and for inoreased rnnge of
economic $ransport by ocanal barge from the seaports within ifurope
itselfs Indeed it 4s now possidble to take 1500 de.sdweight ton barges
4o Thionville, in the heart of the domestic Frenoch iron ore countxry
becauss of canalization of the llogelle Rivex. This more rendy
avallability of high quality blast furnzoe feed has no doubt further
stimulated research into beneficlating the Europesn low grade ores.
Conslderable improvements in productivity in French iron ore mining
have been made in recent years in a effort to maintsain the domestic
iron ore mining industry.

Another frotor influsncing the future acceptability of the
Yuropean ores {which are often high in phosphorus) is the shift in
emphasis from the Thomas steelmaking process (using the tzsic lined
Bessemer converter and high nhosphorus pig iron) to basio oxygen
processes for which low phosphorus pig iron is desirsbles Demand for
high phosphioyus imported ores from Sweden and wabana in Newfoundland
will be azffected by this trend.

One point worthy of mention is thot the broodening of
the bame of the United Stetes lron ore supply that took place during
the fifties was largely financed by the steel companies themrelves,
and consider-ble vertic:l integr2tion has resulted, partioulatrly in
mines and benefioclation plsants in the UsSe and Canadn, but also
oxtending to mines in South America and Africa.

In the case of Japsan, howev.r, the trcditional pattorn
hags been one of dependence on imports of ore from a variety of small
independent sources, and verticzl integration has been slower %o develop.
It is likely that even ot this time the proportion of Japanese cipii~l
invested in overseas iron ore miniung is relatively sm21l compared to
the United States, after making due allow:nce for the Aiffirence in
slze of the two stoel indusiries.

Huropean steel companies are showing s tendenoy to veriioal
integration in ehering the development of new deponits, chiefly in
Af:rioaa

iome interesting comparisons in trade patterns were made
by lver, 1964 - see his figures 2-5 atiaohed (2% end of paper).

tiith the inorenge in Japanese iron ore imporis the traditionsal
gouroces closer to Japan have been able to supply only a oroportion of
the inorensed demand and sources further afisld have been drawn upone
The averzge distance for resborne ore imported into Jopsn wes 2,170 miles
in 1950 and 5,110 miles in 1961. .est Gorman f£i:ures were 1,260 and
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3,030 miles respectively while the United States showed a deorease
from 3,480 miles to 2,080 milee with an inoroased proportion of
imports from Canada.

RECENT TECHNOLOGICAL DHVELOPMERTS

The use of pyrite or pyrrhotite cinder (a by product of
sulphurio acid manufacture) as a source of iron ia inoreasing with
the establishment of pellet planta based on this raw material. The
International Nickel Company is producing such pellsts, while at Trail,
B.Cs a steel 1ndustry has heen established on the by-products of the
non~ferrous smelter plant, »

In Burope and Japan also, this material hams been used in
the past for blending with other materials as sinter feed, and this
trend can be expected to continue wherever local circumstances are
favourable,

A second recent development is the introduction of fluxing
materials into the sinter plant feed sc as to reduce the amount of
metallurgical work to be oarried out in the blast furnaoce, and to securs
more intimate wmixing of raw materials in the feed. Celf fluxing pellets
oon also be produced with the s:zue advantages. '

Combination of direot reduction snd pelletising has led
to the introduction of the pre-reduced pellet, contsining 80-90% Fe.
Inoreased productivity from blast furnaces results from use of this
feed because the bulk of the metallurgiscal work has been carried out
during the pellet making process. OUne of the difficulties wiih direct
reduetion processes is that the products often require special treatment
to prevent re-oxidation. This appears to have besn satisfactorily
achieved by at least one of the pre~rsduced pellet processes. N.K.K.
(Japan) wss reported to be planning to producs such pellets from 1966
at an initisl rate of 170,000 tons/year, rising to 500,000 tons/year.
Cheap minter feed from Goa and Marocoma was proposed as the raw materisal,
to be converted by the Luligl-S'eloo process into a super concentrate-
vzlued at $30 per ton and contnining 85-90% Fe. Another process developed
" by Midland-Ross is to be tested at pllot plant mcale by the Hanna Mining
Co. &t Nashwauk, Minnesots. A ocombination of cheap natural gas and
beneficiating grade iron ore and absence of coking coal would favour
looal develeopment of this kind of proocess.

One of the disadvantages of pellets is that bentonlite or
nome other additive must usually be added to the iron ore oconcentrate
to aot as a binder for the unfired material although recently ferrous
sulphate has been used for this nurposs by one producer. The ususl
additives lower the grode of the pellet and require heating and fluxing
in the blast furmace. To overcome this disadvantage some reseuxrch has
been directed tow:rd hot briquetiing of iron oconcentrates, whioh
agglomerates the material without the need for inert additives. Trials
of such feed in the blast furnace are reported to have been oarried out
in South Wales recently with satigfictory results. It appesrs that up
to 25% of pellets oan be replaced by briquettes. Fine grinding is not
neceasary in preparation of material for the bBriquetiing process.

A racent reoport from Sweden indicites that a direot reduction
proces has been developed which is partioularly appropriate for high
grade high phosphorus ores. A rotating furnace somewhat simllor to that
used in the Kaldo steel making proocees is fed with fine ooke, unsintered
iron ooncentrntes and oxygens It is not necessary that the coke be of
metallurgical grodee The economics of the process or the scule on whioh
it is being used are not available.

These more recent technologloanl developments are likely
to further restrict the demand for direct shipping ores of medium te
low grade. Competition will be keen between the vsrious sources of
high grade direct shipping ore and benefioiated low grade in the form
of sinter, pellets, pre-reduced (metnllized) pellets and iron concentrate

briquettes.
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Looking quite = bit further into the future, the poussivility
of significant reductions in the cont of siecl production by technolozicenl
dzvelopment of unconventionsl steel mnking processes should not be forgzutten.
gach procenses may well result in e demand for roally high grade irom ors
concankrten, perhaps containing as 1little as 1% silics. Such mpore
concentrates might be produced from high-grade or lowegrade ore, the
icportant psrasmeters probably being the simplicity snd uniformity of
iron minerclogy end graln gize limits. These mre the very factors
eovernlng the sultadility of low grads iron ores for berneficiation
todaye The search for deposits of this nzturs may be expemsd to
ocontinue throughout the world.

THE JAPLEGORE ‘a‘f*\]"("? = GUNERAL CONDTDERITIONS

- As Elvar's Figure in&tmtem, Jeopanese iron ore imports
evew from 1.4 million tons in 1950 to 21.8 {22.4) million %ons in 1962,
25.3 million tons in 1963 mad 31.2 million tons in 1064. (Thowe figurcs
from Yinernl Trede Fotes, Jaonuary, 1956)e Before the wsre M¥rinland China
was the prinoipal sscurce of imporied ore. Pro-cminence im this fiecld
suboeguently changed to the Philippines, Halayn wnd other c untries in .-
south=snot 4oize HMolaya contlinues to be the principa) sourecs with Chilsz,
Cony Peru and India contridvuting large quantities., For peliticsl :
reagons it sorms anlikely that Japan would develop much tr:de with China N
and Rusais 0 as to become dependent om them to say great extent, though .. |
a 0all trsde exiats, and offors to supply more iron ore have boen made.

In contract with the United Clates, Jupaa's Blaat furnace 2
operatora have mot gone into the miping of iron ors to any grent extent,
nlthough st2bility of imports of raw materirls for the ateel iIndustry
haa been recognized by them as belng of prime imporitmnes. It is with
this in wind that Japsn has scupht new sources of iron ore in Indin,

Forth and South America end South Mrics. Contrscts with the traditicnal

nuppliem hed spparently bssn on 2 relutively short toxm brasis of 2-3 yesrs
——{many of theos producers sere relatively smsll operstions with limited

preved recerves). Ysdivm to long tsrm contracis concluded wlth mors

distant exporters for pericds runging from 7 to 15 years usre furither steps in

ptabilizing the irom oxe bone of the Japanece ateel indusizy.

Japan's lona-tarm Contrmota for Imoorts of Iron Ore
- (Prom ¥etal Bulletin 19/3/65)
Country Sonrce ) ¥rte Roservos Fort Contzaet famusl (1,000 |
oillion tons Pericd lelivery toms):
India  Rourkela 170 Vizsgspatam 10 yerras 2,000 ‘
. {¥iriduru) / from 1964
g _ Balladila . 680 : w 15 years 4,000
. ' ‘ from 1966
" *ﬁm‘?ﬂe e Marmagos 5 years 1,050
. {Coa from 1964
Ue o As . Knigor 200 Long Beroh 10 yenrs 1,000
{Eegle HKtn.) from 1562
Brazil Bio Ioce 600 Vitoria: & 15 yemrs 14000 -
] {Itabira) : Tubarae  £rom 1966 4,500
Chile Eants Fe B () Callers 10 yaors ©  sboud
| from 1951 1,000
Swsgiland Ngwonys 3o . Lourence 10 years 15200

Bargues  from 1964

Scme investiments in nsw iron ore mines in Africa and Pouth
America wore mnde. Finally, with the discovery of large deposiis of
bizh grade snd beneficiating ore in iustrilis, lonp-term ocatrhols wore
nads for cre and pellotse Thore wns limited Japsnome financial partielipation
in como of the operations dosigned to supply pellete to Japan.
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+hile these long term contracts were es ential to the
Australisn producers for the estnbllshment of mines, railways, ports
etoc, from the grass roots, they were also no doubt welcome to the
Japenese as providing a soundly based, long term, moderste cost supply
of high grade materials for the Japanese stcel industry. It is important
to note thnt flim agreement on prices over a number of yesrs was &
major departure from nommel practice by the Japunese - momst of their
long temm contricts mre subject o frequent (often annusl) negotiation
of prices.

The movement of large quantities of overseas ores to Japan
involves a considernble freight cost. In recent years efforts have
been made to reduce this cost by providing lmproved vwort facilities,
inoluding provision of row materials handling centres where it ias
impracticable to nrovide suit-ble deep water at blast furnnce plants.
Many of these are bullt on reclaimed land.

_ The perocentsge of raw materinls o rried in Japanese ships
is rising as more oarrier tonnage is conatructed. As improved port
fcilities are available, larger ships are being huilt, and prospective
exporters to Japan muat be able to provide facilities for loading
large ships.

O0f the ircn ore ilmvorted in 1)61 and 1962, about one quarter
was shipped in Japanese ore earrlers mosily from Malays and Boa. One
third was cnrried in foreign owned ¢ rriers, wainly from Chile, reru
'nd Consdas The remainder was corried in trmp ships, primarily from
inlays, Goa und the Philippines. It was expected (1963 - Snecial
Report of British Iron snd isteel Institute delegntion to Japan) that
by 1965 imports of iron ore would amount to 34.5 million tons of which
half would be conrried in Japnnese shipse It is to bPe expected that
thie tendency to bipgror ships and a greater proportion of Japanese
ow:ership of the tonnage used for raw material imports will centinue.
Yore contracte will be uritten f.o.be rnthor thm o & £« A degree of
flexibility im 7lso being iatroiuced by desi:ning these o rriers so
that they may carxry oil ns back londinge

As Japon must also import a substsntlial proportion of itas
coking comnl there 1s an ndded economiec incentive to use high grade
blast furnace feedes so as to reduce ocoke consumption as far as possible.



PRICE MOVENENTS IN BEOERT YFARS:

Elver, 1964, probebly using statisties to the end of

1962 ard inforuation to the end of 1563, revicwed price changesd
between 1950 and 1962+ See his Figure 6 attached. He recalled
that zmony old and new mines had operated at less than capacity
pince 1960, alihough new capacity contimued to be installed. The
result was desoribed as a dommward price reaction tempered by
long term contracts and a degres of corporate integration with
consuners. In North America the Lake Erie bagse price for
$raditional ores is the principal geide to market conditions. A
poak reached in 1957 heold for quoted prices until 1962, though
nomintegmted producers offored discounis which incrsased from
5 to 194 over the period 1960 to 1962. The decline in guoted
prices which took place in 19562 smcunted to about Th. The nominal
pasted price for high grade pelleis has not decreased, but as most
of the pellet producers sre intograted with consumers; the figures
quoted are probably not significant. Dase prices since Elver's
atudy remained constant in 1963 and feoll by 10 o {about 1) in

1964, remaining constant for 1965 and 1966. Taconite concentrate
and pellet prices remained comstant at 1962 figares, though this
is probably not signilficant, as pointed ocut aboves

In Europe, Flver regards Swodish coniracts with Vestern
Buxope as being the best indicator of prices. Desed on 1956 = 100
the price of Swedish ore had dropped to 67 by =id 1963, and
::ggﬁiations for 1964 indicated that a further drop would take place
Mc

The declining cost of iron ore imports is further
illustrated by the following table of c.2f. values of imports of

iron ore and concentrates, provided by the British Minister foz
Powar in mid 1964 in response to a question 1n the Fouse ¢f Comzons.

VYaluss gr wmta {Shillinss stexline pey tnn e.id.)
S -  Jg0 1961 196 196 3 1963_in £75
U.K. 4 g8 ‘93 91 ot . 12,74

Belgium-mxembmg 37 38 3T - 3 5418
CItaly } R - <87 8% 79 1117
France 93 & @ - 75 10.50
Vest Cormany . ~77 . 0T 9.94
Fetherlends . %2 88 8 66 9,24
Japen o 103 103 103 . 98 13.73

Vhen considering these figures, it s‘zmxm be mmemb@mcl
- that the bulk of Belglan imports consist of low quuliby lorraina
ores shipped overland. However, the U,K. srd Japancse figurcs ave
more comparable since they both apply to hig}: qu.,lity imports fronm
OVeISeas BOUrOGSs.

The following table ahowin@ Japzmese impmrtm snd average

prices for fiscal 1963-64 and 1964 ha.ve boca campilad frcm aata in
Hamersley Iron Briefs 5 and 17. Coe ‘ .

. Gt . o
. I . . et » N . . \



1963-4 1963 1964
Soursce Tonnage Av, price Tonnage ‘ Tornage Av. price

(*000 $U.8, (1000 metric (*000 metric $v.83.

metrio tons tons) tons)
Malaysia 6,704 12,19 6,697 6,725 12.16
Philippines 1,522 13.09 1417 1,501 11.39
Senth Koxea 611 11.65 593 664 11.32
Hong Keng 120 13.04 127 132 13.,0%
Chile 3,527 16,28 3,118 5,417 15.19
Peru 3,338 12,98 2,918 34494 13.03
Brasil 418 16,30 498 439 16,07
Goa 3,133 11.72 2,998 3,215 11.56
India 3,005 15.41 2,803 3s492 15.14
Canada 1,873 14.27 1,886 1,765 14.25
U8, 2,038 14.00 1,629 2,005 14.02
8, Africs 1,088 15.89 591 1,023 16.09
Rhodesia n7 15.82
Kiseellaneous %508 911
North Koxrea 26 10.31
China 23 10.12
Formosa 4 8.52
Thailand 7 12,09
S4ingapore 52 13.09
Europe 26 13.26

A downward trend in prices is olearly evident.

Japan Metal News foxr 1964 and 1965 was examined and
here there was little indication of any great change im prices. I¢
appeared that any changes made were definitely in the buyer's
favour, and it would seem that there is littie reason to expeot amy
change in this pattern in future,

Beoause they have been operating in a buyer's market,
Japanese operators have for some time adheved to a polisy of
maintaining only small stockpiles of ere. They have always beem
able to rely on spot shipments, ususlidy from Goa, to cover any
shortfall. However, sarly in 1965 the Japanese were experisnoing
great Aifficulsy in obtaining suffisient irom ore because of a
combination of

(a) Labour strikes at mines in Goa, India, Chile and Pexru.

(v) A shortfall on contracted deliveries from mines in
British Columbia, Malaya and the Philippines due to
exhaustion of reserves.

(¢) Construetion setbacks in India's iron ore develepmeat
programme, with ¢onsequent shortfall of eontracted
deliveries.



Spot purchases were made from B,H.P. in Australia,
LAMCO in Liberia and other sources, not normally used by the
Japanese, It would not be ressonable to cempare the price of spot
purchases such ae these with long tera contracts such as those with
suppliers in South America, Africa and Australia.

At this stage some exasmination of these long temm
contrasts may be of value. Details of seme recent centracts with
India, Brazil, Chile, the United States and South Afriea have bsen
listed adove, Seome other comtract details are ast out bdelow.

(a) State Trading Corporation of Imdia - 11 million Soms
bYotween 1963 and 1968. It is understood that under
this and other Indian agreements prices are sudjecs
to review each year.

(b) The price of Santa Fe ore from Chile was quoted as
U.3. $16.56 ¢. & f. for €5% Fe grade (25.3 cents per
unit) for 11 million tons of ore from 1961 to 1970.
This was reduced after megotiations im 1964 whioch led
to an extension of the sontract by 2.55 million tons
and %0 1971, with f.0.b. prices redused 86 ceats for
1964-65 and 21.04 for 1966-71.

(e) Another contract with Goa by Kawasaki provided for
supply of 2.5 million tons over 10 years from 1962, the
price of the 584 Fe grade ore was given as $U.S. 5,80
per ton f.o0.b,

(4) Contracts with Cia Vale do Rio Dooe of Brazil for 50
million tons between 1966 amd 1980 included a price
of $U.S. 15.84 (240 per unit) for 66% Fe grade run-eof-
mine ore when made im April, 1962, Betwsen that time
and May 1964, theoretiocal freight rates dropped from
$U.S. T.84 to $U.5. 5.50 per ton. A revised eontraot
was agreed at the end of September, 1964, which provided
for an increase in the propertion of the tonmage shipped
f.o0.bh, from 50 to 6%, the price being $U.S. 8$.00 pexr ten.
The o. and f. price on 2% of the total tomnage was cut
to $U.S. 14.52 (22¢ per unit) leaving only 19% of the
original tomnage to be bought at the 1962 price. The o.
and f. portion of the contract is to be carried in %0,000
d.w.t. ore carriers eonstructed in Braszil in a Japanese
owmned shipyard., Japanese mills which car only discharge
20,000 tons veasels will be provided for in the f.o.b,
portion of the contract. Later information suggests thad
freight rates of $U.S. 5.70 to §U.S. 6 will bde obtained
by Rio Doce for the c. amd f, tonnage, while a 71,000 ton
vessel is to be built to carry part of the f.o.b. tonmage
at a rate of $U.S. 4.75. This low freight rate gives an
equivalent to o. and f. price of 19.6 oemts (U.S.) per
unit. Formal contracts signed in December, 1965
covered shipment of 3 million tons only in the period
1966-67. Presumably prices for subsequent years remsin
liable to xrensgotiation.

(e) Revision of Swasiland prices megotiated in 1961 was
reported in 1964, Shippers wished to use larger vessels
and inorease the annual tomnage by 250,000 tons. The
original ceatract ocalled for 12 million tons of luap ore
delivered between 1964 amd 1973. A reductiom in the e.
and f, price fxom $U.S. 14.70 (22.6 eents U.S. per umit)
to §U.S. 14.12 (21.7 cents U.S. per unit) was agreed %o,
This represents an even more substamtial redustion on the
f.’ob..Prio. of $U.8. 9.680 pexr ‘on plul fr‘i&hﬁ $U.3, 6;30
squivalent %o 24.8 cemnts per unit ¢. and £, which was

initially agreed to.
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~The effect of the entry of Australisn iron oro and
pellets into the market was no doubb partly responsidle for theme
prico reductions, though = desire on tha pert of ¢. and f. sellers
to reduce their freight costs 40 o uinfmum by the cconcaics of scals

must also have pleyed a significant part,
Discussions between directors of raw matorisls departments

‘of the major Jupanese steel milla took plase in Septcaber, 1965. The

long tern supply oand demand of iron oxe up to 1979 was conzidersd st
thie moeting end the reported conclusion waz that o new long termm
contracta would be required wntil 1970 to 1975. Australien exports
to Jopan should at that time amomnt to about 17 million tons psr yoary
slmost one fhixd of the expected {total imports of that counixy.
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FRTIGHT RATES AWD AUSTRALIAN PRICTS

Sone recent contructs with Japan are set cut on the
attachad tables 1 to 3y propered Ly K. Pratt,. Dats on froight rates
culled from varlous sources have beon tabulnted by Re We Lo Eing,
and data on port capacities, sleo in tabuluted foxm, has been
culled from papers of the United Haotlioms Sindy.

Considering the long term contracts it is notable that
only the 50 milliom-ton contract over 15 years with Brazil is in
any way ccmperable with the fustrciisn conbracts, exd even in this
case, prices are not firm, but zubject to nogotiation at fresquent
intemls.' . . \i\

| Prices negotiated for pebbdle core from Brazil for 1966-\7
shipment azre t3.1 cenis (U.S.) unit: l.0.be &nd 24.4 cents/unit c. -
ond fo 605 of the tormage is to be shipped f.o0.be Reported freipht
ocharges for largest cerriers oyor the bulk of the contract are sround
3T «S. 4.804 giving an enuivalernt ¢, and f. price of $0.5. 8.50 +
$UeSe 4.80 = TS 130:30 o 20.2 ¢entks rar vnit.

For kustrelian lump ore bought f.0.be the equivalent ¢,
ard . price is ipmersley - *Tuls 3292 + £U.S5. 2.40 » £0.5. 12.32 or :
19.3 centz per vundt, Mt Fewman 1U.3. 9.37 + $U3. 2485 « §ULI. 12,22
or 19.1 cants per unit, F.o.bs prices are 15,5 and 14.6 cents per .
unit rospectively.

Comparison of the two shows that while the Hamersley
f.0.bs price is higher, the o. and . cquivalent price is aomewhat
lowar then thut for ore from Brazil. Actually 1% sppears that the
savings in freisht as compared with Brazil has been sharced batwoen the
Japanese and Austrnlien companles, with fueub, prices higher (by 2.4 ~
1.5 centsfunit) and overall cost of ore bought on feo.b. basis lower
(by about 1 cent/unit) than correspending ore from Brazil.

Sirmilarly in the case of pellets, the same differential
is apparerte F.debe prices appear slightly higher and ¢, and f.
emquivalents 8lightly lower than other Japanese conbtracts, which in
any case do not provids for such long terms at fixed prices,

]
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Between ’“R‘::r ton Date | Reforence Remarks
" Brasil-Japan 4.95 Report-Sept 1965 Jum 2678 Signul 011 Co.'s offer
. 8.00 " " {C.V.R.D.'s ¢,Af. freight costs
4.65 Rptd. offer 02t. *2609 By Vexrgesen of Norway
1965
4.88  Dec. 1965 2716  Signal 041 Centrast 1967-TT
4.80 " " "2T46 éllou-li.ppo Contract
<4.80 Negosiating 2716 ‘Caltex 011
S Dec. 1965
%$+.70 ‘Jan. 1966 - H.B. Xo. 25?Europm Shipping Cos.
6.00  quotations Japanese " "
Chile-~Japan ' 5,30-5.50 Sept. 1964 H.B. Fo. 9 Expeoted spot ehurter rates for
55,000 tenners, 1965-67
Australia~-Japan 2,40 Expested Rates H.B. No. 2 ‘Hamersley - 60,000 tormers
- 2.0% ‘Rp%d. in 1964 Mt., Newman - 40,000 tomners
3.00 Mt. Goldswerthy 30,000 temmers
' 3.30 ‘Savage River 60,000 tommers
2.10 Report Oct.'65  JMN 2668, Yamashita - 76,200 tea
2694 oarrier fyom Hamexsley
2.43 1964 H.B. No. 16 Pt, Hedland shipments - freight
_ . allowance - difference detween
. 8,4f. and f£.0.b. prices efferved
India-Japan 6.15 Fiseal 1964 H.B. No. 3 From Vizagapatam. Lower rate to
. apply when 30,000 ton earwiers
: . secommodated
3.%0 Shipments |
imr;;u - Fisoal 1965 I 2627 gJapaaoto Shipping Companies yequest
of 1 : ;
, uo;m n - JHN 2646 - Agreement - frem India
- of . :
inorsase " JUN 2644 Agreement - frem Goa
. - of 10 % :
India-Japam ) 7.00  curremt rate  H.B. Ko, 19!Rate for 1965-67 IMIC contraots
~ T(50/- stg) 1965 | with Japan
Liberia-Jdapan 6.50 : Shipment Jan.- = H.B. No. 15 Rate for spot purchases early 196%

veo/2
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Nafn on Pord Capacities

v
- .

!
2o de Janiez;o Brazil

ot Jsticn R i
| Tarvik Horsay 35,000 (all yeax)
“oxclosumd  Sweden | "
iulea n 35,000.'(5 months only)
¥irkenes Horways 27,000 {all yeex) ;
Vo~-I-Rans " 4 ;
i Bora fxlgéria 9 meiers é0,0GO 2;000
|12 Goulotte  Tunis 9 meters 20,000 2,600
velille Korocgo 30 metexs Ve lavge 19200 s
rost Eifemme  Wemsetanta | | 60,000 3,000
Con ba mrther developed o 100,000 6,000
Pepel . Eierra Leons _ 35,000
"I Corakry Suinea
Honzovia Liberis 35,000 Bane & Boai 2,500 conc
i 1,700 lump
Bong | 4,000
Puchensn Liberia 45,000 64000
Caz be developed to 60,000
Yekombo deposil « Gabon , §f},000 €,000
' Tort to be developed |
‘z Yocamedes Angola T 60-100,C00 b'e
F (after proposed developacnt) '
Lourenco Marques Hozambigue 3,700
Puorto Cpdnz  Venszuela | €0, 000 6, QOO
' 1limited 50,000 ton low water seasons
Pelua ' ® 60,000 buk limited 3,000
o 50,000 low water spason
: Vitoris Brazil 1=35,000 2,000
; 1-35,000 900
1 Tubaras Brazil 60,000 6,000 by 1956
| (veing developed moar Vitoria) 100,000 12,000 by 1970

{mly cepadle 2 =zillicn
tons per yoar
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Data on Port Capseities (eontinued)

Port Location Depth Curiz;'g:ﬁit: mng' ?;:“ )

Punta de Adoéfo Brasil 3

(0 be develeped - requirés railway line alwe) ' Capaeity 10m /year

San Juan Peru 50,000 | 4,000 ( lump)

San Ficelas " 100,000 4,000 (concemtrates
& pellets)

Cuayatan Chile 50,000 3,000

Huasoo . 50,000 2,500

Chanaral " 50,000 2,000

Caldera » 50,000 2,000




) : Generslly Bpeaking depoaits ﬁhioh night pﬂasibly be

_ eompebitive in Japan have been considered 1.es African deposits and

. éastern South American deposits are considered as well as thoss
vhose normal outlet would be %o the Pacific Ocean. OSome deposits

. ‘whose normal market would be Furope or the United States are alsc

mentioned as they may have a secondary effect in deflecting African '

or South Ameérican production toward Japan. All data is as quoted in

the sources consulted and the Buresu cannot acoept responsibility for.

rltﬂ reliability. ‘ , :

Alaska . A depomit 200 milee Bouth wést of Anchorage has beén
‘discovernd by & Standard 04l of Indisna subsidiary. The deposit is
estimated to contain 1,000 million tone of iron, ‘but is of low .

. grade {15-20% Fe) though readily concentrated. The deposit is close
‘40 ice free vater end within ecasy pipeline distance of natural gas
reserves, in the Cook Inlet area. A Japanese report states that
magnetic separation oan produce a 62% Fe concentrate which can be
further upgraded to 90% Fe by a natural gas based direct reduction
: .provesss . The distance from this area to Japan is about the same as
" from Malaya to Japan. Two Japanese companiea are interested in
future developments 4n -the area and 'are studying the project further.f
.- A recent report from the United States Geologiocml Survey extends the
area of iron minerslization 50 miles west ‘of .the deposits reported
above, and 1nﬁieates that abbut 1% %5tanium is also present.'

Alberta, Ganada Peaae River Hining and Smelting Linited has offered
-3 million tons per year of sponge iron $o-Japan, to be produced frOm'

35% Fe grede deposits in Northern Alberta using local natural ges,
cor ol A slurry pipeline has been propomed to move the sponge %0'

the Shipping port of Price Rupert, ayproximately 600 miles away.’ .

) Yukan, Canads Crest Exploration Ltd. is a suboidiary of Standard
041 of California formed %o explore and develop the Sneke River iron
- ore concession in the .Yukon Province of Canada. The ore ranges from
:+ 30% to 50% Fe and also conteins 0.3% to 0.4% phosphorus. A columm
 flotetion pruceus has _been developed which, it 1s claimed, will reduce
the phosphorus content and upgrade the iron. Study of a 400 nile :
. slurry pipeline frnm Bnake Rﬁver to Skagway As planned, .

MQxiog Exporte ‘of iron ore in recent years. hava varied fronm time
to timey but have been genérally smally ‘the United Gtates being*ths
- principel importer, FEstimated reserves of iron ore are ssid to be
- 5704 million tons with an average grade of 57% Fe. Production for
. 8omestic yequirements rums at.about 1.4 million tons per year amd - .
reserves sppear ample for the development of an export industrys.
- Proposals have been made %o develep the El Cleston deposit for export
.- %0 Jepan.. 2.1 million tons of lump nagnetite .in the range 63584 Fe
. was offered for delivery over the period 1964-67. A second lower
grade deposit, Pena:Colorado, was exsnined by the Jepanese but was
ruled out as uneconomic becaunse of the royalty of 25% of the f,o.by
fprice impoaeu by the ﬂexican Governm&nt._ . "

Mare Iron ore pro&uction in Peru increased from 6:0
‘million tons in 1963 to 6.9 million tons in 1964, larcona Mining | .
Company has a reserve of 400 million tons on the coastal plateau 220
miles south of Lima; A second pelletising plant capable of 2 million

l’tonﬁ of pellets per year is to be ereoted at the port of San Fioolas.
bosting an estimated $U.5. 23 million the new plant ie expested to =

_ commence operations in the first half of 1967. Due to Aepletion of
direct shipping ore, the expanded beneficietion facilities will not
lead to an increase-in exports beyond the present level of 5.5 nillion

W
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-?tona of ore and concantratea. Thé. average grade of i964 exports, -
" from Pern was 63,87 Fe, A total of 35 million tons of ore and. -
..pellets had been exported by Marcona by February, 1964. Pellet

wh

- shipments commended in August, 1963, and vere initially regarded by

E the Japanese ae unsatisfactory because of their tendency to orumble -
, and swell during transit. The type of kiln used for firing the

pellets appears to have been the. cause of this difficulty.

Chile’ Exports in 1964 (9.1 million- tcns) were higher then 1963, = -

in. spite of losses due to strikes, It wae raported that by 1970,

. 1961 produotion would have been inoreased by 6 million tons. (87%).
‘Phe capacity ‘of the Algarrobo mime.of Cia Acerro del Pacifico hag

been increased to 3.5 million tons per year. Bethbohen-Chile Iron:

"‘Mines (%1 Romeral and El Tofo !Mines) is increasing efficiency and

' gualify of product without inereasing prodnc%ion, vwhile Cie Hinsra

; 1,090 uillion tonﬂ.

-

. Sante e Mining Co., which -controls & mmber of msdium and small sized

mines, hae been ‘increasing capacity and intends improving quality over
,the next few years. Reserves of. iron ore in Chile are estimated 8t

| ' ) north
Exploration of the Chanar—ﬂoqueron deposit/of Vallenar

4

‘ was veported to be in progress in September, 1965. 4 preliminary

estimate of 70 million.tons of high grade ore had been made. Sevaral
overseas companies were. reported to be intsrested in obtuining the .

. mining rights to- this deposit. .

- Another operator, World Cammarce, which ships frOm Banta o
Barbara mine through Puasco hae successfully proposed exploitation of -
the Dandriss deposit. ,The lump ore is reported to average 60% Fe,

and proposed shipping rete 500,000 tons per year. A contract was .
. ‘£inally concluded for 62% Fe grade lump ore, 4 million tons to be .
-taken over o 5 year yeriod frcm September, 19565+ :

,‘.

'(’Balivia In this country technical atudies have been carried out
undsr United Nations audpices on the devclopment of the Mutun deposite = °
. .looated in eastern Bolivie near the Brazilian border: The study PRl

included transportation problems. end particularly the shipment of ore
down the Paraguawaarana River system. Depodits are reported to range
53-56% Fe and contain st least 49 thousand million tons of iron ore

_.ané 30 'million tons of manganess ore. ' A minimum investmént of $U. 3,

136 miliion would he roquired o bring them into production according
to the study. 'A mized corporation with the Government supplying 30%

" of the capital was suggested, Tranoport . will be a major problem--

Mrica. 'in Chilé im 600 miles awey, Buénos Aires on thﬁ Atlantic
. '000 milesu ;

ggntigg Tctal daposits of iron ore.in the recently examine& Sierra -
Grande region ete estimated at 20C million tons. The ares is located

.. about 15 miles from the coast of Northern Patagonia., Argentina is at -

' présent an importer of iron ore from Braszil end Chile for the San .
" Hicolas coaptal steel plant near Buenos Aires., Proposals for., T
- development of the Sierra Grande depcnita wers not reported o

1nclude expert of iron ore,

Brazil .= Vith 1964 pro&uction eatimated at 15 millicn tonsy Treai),
is one of 4he world's largest producers of iron ore. Further -

. expansion propbsed includes o second pellet plant. As well as baing

under a long term contrsot with Japan, Brazilian,producers are also

' k"reported to have arranged very, large contracts with European

comsumexs. An iron ore pellet plant has been proposed for the Casa
Podra mine of Cia Siderurgics Nationalj half the annual production .
of 1.5 million tons is expected to be aveilable for export.

i
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“Papua .- In mid 1965 a Sydney company was reported to be
" -examining the pessibility of exploiting black sand deposits in the

' Gulf of Papua, using natural gas to produce 500,000 tons -of iron ore
. pellets anmaally for export %o Japan.- Vie have. heard nothing recently
C of progress made by this company. Mignetite sands dredged from the

' péean form a smgnificant ypart of Japan*a admittedly small domestis -

1ron ore production. R , ‘

Philippines 1964 exports (1.52 willion tons) were a slight increaaa
. over 1963 figures; all exports were o Japan. .Philippine Iron Uines .
- atiLarap are constructing a pelletizing plant consisting of 3x250,000
ton per year capacity Kauasaki shaft furnaces. Pelleis are coarse
+ (20 mm) and average 65% Fe. In view of the low cost of the pellet
plant and the ghort distance from Japan, buyers were hoping for a -
¢+ and I, price somevhat below that being paid for ﬂarcona.pelletSa
It vas expected thet iron sand would form part of 1965 and
subsequent export ahipmonte from the Philippines., A shortage was v
being experienced of supplies of iton sand from Jepsanese scurces when .
this sale was negotiated in 1964. The exporter indicated willingness{
’ to aupply additianal tennage in fnture years if requirea. :

ndi ' Eational M1nerala Developmﬂnt Corporation 19 renortea t0 -
be examining a deposit said to comtain 4,000 million tons of magnetite
) orﬂ 25 miles from Hangalore, 39 miles of railvay would be required
. to connect the deposit with the port, and exports of ore fines - :
upgraded by soreéning to 65-67% Fe at the rate of 2 million tons per
- year were contemplated. The Corporation hoped %o secure Japamese
assistance for further exploration and feasibllity etn&ies; thooe -
were expected to begin in December, 1965. . :

o Iron ore production in India, exclusive of the 5.6 v
million tons produced by Goa, amounted to 14.9 million tons in 1964, .
‘ Expected output during the last year of the Third Plan (1965-66) vas
reported as 29 nillion tons and the Fourth Plan target for 1970-T1 -
-is 63 million  tonss of which 30 million toms is intended for export.
1964 axports amounted to 10,5 million tons (including Goa). :

_ Slx different ports are 1o be developed for iron ore.

e ahipment. Paradip is to be increased first to & copacity of 2

", million tons per yoar and later to 5 million tons., Madras is to be
increased to 3 million tons per year, accommodating ore carriers of
_up t0'30,000 tons. Marmagso is to b@ increased to 10 million tons

or year capacity and Haldia (nesr Calcutts) lMangalore and Kakinada
?aauth -of Visakhapatnam) are also to be expanded. Completion of 234 -
‘miles of broad gauvge railway to Hospet haes been proposed.for . v .
- development of iron ore reserves to supply 4 million tons per4year

for abipment through Marmagao.

’ Long term contracts were concluded with the Japanese
* gome years ago for the sale of ore from the Kiriburu deposit, but
implementation was delayed bocause of failures to adhere to the
- programme for rallway and port facility construction. However, 1966
is expected to. be the first full year of exports from this area,
using the 1mproved facllitiaa.

.t ) -~ Bailadila is being developed for a 1ong term contract )
- . of 4 million tons a year for 15 years. Construction is to be S
, completed in 1966. Studies are being carried out as to feasibility

of a 2 million ton per year pellet plant to utiliﬁe fines generated
. dn préparing the contract tommage.

’ .In Novembexz, 1964, Chowgule & Co. {Goa) commenced
oonstruction of & beneficiasting and pelletizing plant estimated %o
“ oot $U,8. 8.4 million, The Output of 500,000 tons of pellets per
. 'iyear vas to be sold to Japan. MNore rocent reports indicate that -
"' . shipments will not commence until Jamuary, 1967. .



o

18.

At the end of 1961, Indian reserves of irom ore‘wera

-ostimated at 21,336 million motric tons. It was reported that in

1964~65 the state owned Mineral and letals Trading Corporation of

India incurred a huge loss on the export of iron ore for the third
, succassive year.,“ ,

Barter trading is a.featura of iron ore exports to

Japan and Eastern Europe vhich makes Indien ore attractive in spite

of its relatively high price. - Provision for barter payment in oil
and capital goods was included in a- recent aale of 1 million tons
of ore to Rumania for 1966 deliVery.

Following'lndian'anuisition of former Portugese
colonies in India, the Indian Freight Tax on the earninge of non-
resident owners and charterers is being applied 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 will erode
the competitive advantage previously enqued by Goanese producers
over those from ather parts of India. ,

,uozambigue Interest in depoaits near Manapa has been shown by

companies from Germany, Japan, Britain and the United States. The
high grade deposits contain columbite, tantalite and tin as well as
iron oxides. It has been announced that a dam is to be constructed
on the lurio River about 6 miles away, from vhich hydro-electric
power would be available., A new bulk facility has recently been
opened near Lourenco Marques in lozambigue. Costing {U.S. 4.5 .
million the facility has a storage capacity of 800,000 tons and ocan
load at 3,700 motric tons per hour. Iron ore from Bomvu Ridgo
{Fgwenys) in Swagiland is. being loadod into 65,000 ton carriors for
shipment to Japan. o

la Production during 1964 was almost 1 million tons, an

* incresse of about 407% on 640,000 ton production in 1963, In June,

1965, it was announced that the Cassinga depooits were to be

developed by Companhia llineira de Lobito and Krupp. Investment of

8U.S. 62.5 million was expected ond as a result iron oré production
would be increased by 4.5 million tons per year. Reserves of 63%

Fo grade ore are said to exceed 100 million tons, vwhile reserves

of 35-53% Fe grade materiasl are mich 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 lMocamedes is
involved, Japanese Steel Mills were reported in June, 1965, to be
interested in an offer of 15 million tons of 64% Fe run of mine ore
from Lobito over 10 years to 1976, locamedes is capable of
handling largo ore carriers similar to those to be used for Western

Australia.

Gabon Investigation of the possibility of building a railway
t0 sBerve the Belinga iron depozit of Societe des Lines de Fer de
lMekambo (SOMIFER) was completed in 1965. Construction of the line
is to begin in 1968. Capacity will be 10 million tons of iron ore,
1 million tonse ‘of raw wood and 50,000 tons of agricultural and other
products annually. Testing has verified the existence of large
economically exploitable iron ore deposits near llinkebe 45 miles
north west of Belinga. The Republic has an estimated 2,000 million
tons of high grade iron ore; production is expected to begin in 1974. -

Liberia 1964 output of iron ore amcunted to 11.5 million tons,
Development of the llount Nimba deposit.by the Liberian American -
Swedish HMinerals Co. (LAUCO) was completed during 1964, 7.2

_ million tons were produced and 6.8 million tons exported. 1965

production was expected to reach 8 million tons. LAIXO has announced

" the construction of a pellet plant at the port of Lower Buchanan, with
- construction scheduled to be finished late in 1967. Vhen this is
completed production capaczty will be increased to 10'million tons

per year.
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: In ueptember, 1964, an announcemont was made that a new.
- iron ore concossion agreement had been concluded with the Government:
for development of the Ift. Kitoma deposits ssid to have reserves of
750 million tona in the range 40 to 607 Fe. g‘rade. ‘

oA . “The Bang Renge daposits, estimated to ¢0ntain BGO
million tons of 38-42% Fe grade materisl have been brought into
production. recently by a company in which the Liberian _Government

- "and a West Gérman consortium are shareholders., The ore ig .
congentrated to 65§ Fe grade before export to Germany and Italy ‘
through the port of Monrovia approximately TO miles away, - Exports
were gzpecte& to amount to 1 milliun tona in 1965 and 3 million tons

: ... Bbéut 25% of Liberian exports go to the United States,

_ the remainder to Furopes It is estimated that by 1967, 19.5
million tons of iron ore will be exported smmually through Monroviae
and Lowar Buchanan and 25 million,tons by 197@. S

Sieggg Lsane Exports far 1963 and 1964 were both alightly below
2,0 million tons. Sierra Leone Development Co. recently completed a
$U.S. 25 million expansion programme improving loading, rail $ransport,
mining snd milling facilitiea. Capacity has been inoremsed by 40% :
to 2.8 million tona of 6&%1?9 grade material per, year. o

_ _W= Expoxts fmm the principal cotipany (zﬂmu) anounted
to 4.6 million tons in 1964, the first full year of production, It
-wag expscted that 1965 produotion would be 6 million tons and 1966
. produdtion 8 million tons. New deposits are reported to have bewn
- discovered near the deposits presently being worked in the north near.
‘the Rio de Oro border. Size and quality ere said to be almeat ﬁhe
8qual of the deposita baing exploited. : =

Mbggaca : The traﬂitional markets for iron ore from Horoooc are
France end Germany Exports fell from 1.9 million tons in 1960 to
‘0.8 million.tons. in 1963 and rose to 1.1 million tons 4n 1964 One™
mine is plamning & programme of shaft sinking and underground: .
development to.increase gapacity to 1:2 million tons. per years

. Pyrrhotite cinders riah in copper ar¢ a by-product of )
the Safi chemicel fertiliger complex recéntly brought into produétion.
Purther processing of the annual production of about 380,000 tons of
this material is being considered. There is potential for production
~of 3,000:tons of copper and an unspecified guantity of iron oxide

pellets containing 66% iron.

Portupm] If the nawigability of the River Douro can be 1mproved,
- exports of 1 million tons of iron ore pellets may take place through -
Oports. The interested mining company states that exporte could
‘inoresse %0.2-3 million tons per year later: Iron ore shipments. from
Portugal have fallen over vecent years to 1e83 than 100;000 tone’ per

years

Baffin Islend Iiaffzmland Iron Mines md. holds a development 3.1<aence
.for the deposit which was recently discovered: Tonnage is reported
to be 135 million and grade 68 to 70% Fe with low silica and °
phosphorus’ content. The shipping sesson at this latitude (within 17°
- of the North Pole) is limited to two months because of ice, and this
will be a 8ignificant drawback to development of the deposit, The
explozation company has spent $1 million in the area and hopes to
start producing by 1970. - The Cansdian Government is contributing
toward the cost of company built airstrips and is to help build a
r511Way to Milne Inlet from the aapcsit ax Mary River.
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Port Devolopnent in Buro Any poonibility of sales of Australian
ore to Europe will depond on the availability of very largo ore
ocarrieres to roduce freight rates to a minimn. Uhilo facilities for
loading these carricrs will bo available, Puropoen consumors will

only be able to conoidor Australien orp if thoy have acdooo to porte ‘

capable of’ handling thooo large carriers.

, Laat July, propouals to dweiap portn in Bouth Vales
capable of handling more than 10 pillion tono of ore pow year wers
rovealed. Carrdors to 65,000 tons will bo handlod, and it will de
possible to dovolop these ports to take 100,000 d.w.t. ships, At
sbout the same time, John Browm & Co. (Cly@cbank) Ltd., put forvard

proposals for a nou wvot. dook at CGlasgow which could unload 100,000
‘ton carriers, in assooiation vith dovolopoent of throe now ohip-

building berthe capablo of constructing shipo up to 260,000 d.vw.t.

Ab preaenﬁ 28,000 ton cargoon only can bo handlcd in thin ores.

' _ Rottiorden in tho Dothorlands 1o boing connido:cod as tho.
pite for construotion of a pellet plant by o group of Buropoan steel

_companden. -Roportc indicato that to bo oconomically vorth vhile,

tho plant vould bave to havo an initial oapsoity of 5 milljon tons

riging to 20 million tons of pollets por year. In viow of tho
‘roquirenoent to hendlo 35-40 nillion tono of orc a yoéar, Rotterdan io

a logloal oite as tho port con be doveloped to handle phipe up to
130,000 tons and is connaﬂted by ouno.l to most of the potontial

sonsumers. _
Amﬂtﬁrdam vas expeoted %o be accaseiblo to 100,000 ton -

" carriers in 1965, following completion of drodging tho North Soa

Cansl., Proviously 40,000 ton carriors could reach tho port and bo
unloaded at 6,000 tons por ] hanr _, .

In Gcto‘ber. 1964, a Joint port vonture by the city of

- Bremen and the Klocokner company was opensd. The novw jotty wao \
‘capablé of berthing 2 =z 30,000 ton or t x 70, 000 ton carriors, and

- unloading at 2,000 tons per hour.

" L& Havro in Ii‘ramo could aosept 60,000 ton oarriara in

" 1964, dsohazging ab 2,000 tons por hour.

Drodging of tho Ghant-’l'emeuzen Canal fron 41 to 44

feot tma expeoted to bo complatod in 1966, Voessols of 50,000 d.w.t.
'will then be able to roach tho nev S84idnar steel plant whioh by
1968 15 oxpested to roquire 2 million tons of iron ore por year.

A dieoharging rate of 2,000 tons por hour is oxpected,

in 1964 it wap roportod that in Italy Comigliano
(Genoa) could diocharge 60,000 ton vessels, Piombino 45,000 ton

'VQBBE.'LB and Tarante 60,000 ton vensels by 1965.

- The port of nusel in Horthom Spain will be capable of
handling vessels of 80,000 d.w.t. vhen the rodornization programe io

. completed., Cosl and iron ore supplies for oteel works in the

Asturiass are bandled through this port.

Brazil:lan ora for Southarn Europe 4o to be handled
through the port of Bakar near Bijeka in Yugosclavia, vhich was.
reportod in 1964 as boing devoloped to take 100,000 ten carriers;

. & pelletizing plant 4o to be built at this port by the Brazilian

ore producer and Yugoalavian port intereotno,
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I At the present time, Dr. H. H. Fisher, Asaistant
. Director (Geology) of the Bureau is one of the Rapporteurs to the
Steel Committee of the E.C.E. and the Comnittee for Industrial -
Development of the United Nations Oxganization who are preparing
a report on the World Market for Ixon Ore with the co—op&ratton .
of the other regional committeea Qf the United Natzons.‘-v. _

S Eowevar, drafting has not yet prncee&ed beyonﬁ the o
 first sectiions of the report dealing with historical background and

~ supplies of iron ore to individual countries, " Sections still to ,
‘be drafted include¢such.topics as international trade in iron ore;-
'gevelopment of .iron.ore prices, future evolution of iron ore
_consumption- and produotion, probable patterns of trade 4in and’

conaumpﬁian of iron ora.
_ 1 :

' . . The: d&t& 80 far available 3exwe to. confirm the viewﬂ
expresaeé regarding %he ready availability. of high’ grade ore and/or
easily connentrated,i@y'grade ore in many parts of* the world, :
particularly Canads.f ¥he United States, South Ameriea and, to 8
1esaer extent. Afrf@a. : S . _

n:. .

. ‘It ia egpected that cempilatibn of the :eport will be o
completed by July, 5966. :
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S cm‘cmsxog m can AUSTRALIA ExPEcr FROM :m: WORLD mamr
S FOR IRON ORE IN m SUTUEE? '

r' v

e There, is no’ shortage of 1ron ore in’ the ﬁorld %adaar-

A ﬁeight mtes are tending lower as a recult of the use of la.rger

-+ ‘vhips specially cons tmcted 80 they can.-be used for:oil or bulk
;" ¢argoes such as iron ove.’ This méans that competition ‘im'the- iron
., ‘oré tradé will become more keen and widespread. The buyers market.
* which has existed in recent years will conbinue into the future. .‘
New resem:*ces. pwfﬁcuiaxly of low grade material easily ‘converted
o a high grade product of good atmohme for bla,at mma.ce uses win

4 -" *
. e *;

with Ja.pan ahaula be gonsidered satisfactory in view of thé nommal
Japanese practice of ‘short term contracts with frequent.revisions .
of price. Oongidering the large tonnages of -ore in the Anatra.lian

.© "t gontracts it would have been unressonable to expect m:iaes to remain

a’ceaay in what we.s ailready a. buyex's ma.rket i‘or ?mm ere. s
: : ’ With estabnsmm costs. adequataly covere& by the T
- reean‘t;ly Gmem&ed contracts with Japan, Australian praducem will
- be oble to maintain their share of the market in the futures ~
Expansicn into the European market may be possible, but even using’

I the very laxrge ore carriers that Eurapean ports are being developed. : -

¢ to handle, the.grester freight costs, as compéred with ore hauled
‘from ecountrics bordering the-Atlantic in similer sized ships, will
* require lower f.0.b. prices than the companies have been able o~
. nagotinte with Japan. One estimate suggests these may be of the
order of 2/3 of the Japanese sale prices. However, there is no

- ~réason why such contracts should not provide a useful proﬁt for - s

. the cbmpsnies e.bove their marginal produetion r:ostsv -

cmpeti.tion ;m the European maa:ket ma.y be intensified 'l

; éby develbpment of low grade ores in the United .States to supply:
. ‘pellets to domestic consumers. Some Canadisn productive oapa.city )

. may be taken-up less rapidly by -the United States consumers as a . .
‘ result, end cutlets may well be found for this material in Europs - .
st the expense of suppliers or potentia.l suppliers frcm i'urther afield

Prices o‘atained in vecent long tern fixed priqe eontracta 3

- *
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FIGURE 2 | .

WORLD IRON ORE PRODUCTION AND EXPORTS, 1950 AND 1962 .
(MILLIONS OF LONG TONS)
1950 - - 1962
L J i 4 ‘90 ’ slo 1 N 9 ' ‘Ao 4 ‘90 2 Iéo 'y
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RS ' TOTAL PRODUCTION:

1950 — 256.2 MILLION TONS
1962 — 505.1 MILLION TONS

S ' CHINA AND N.KOREA -~ *  TOTAL EXPORTS:
o ' 1950 —~ 43 KILLION TONS
i 1962 - 156 MILLION TONS
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UNITED STATES IRON ORE IMPORTS, 1950 AND 1962
(MILLIONS OF LONG TONS)

_, 1950 | 1962
20 15 10 5 0 5 10 15 20
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J SWEDEN

TOTAL IMPORTS:

1950 - 8.3 MILLION TONS
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' 1962 ~ 33.4 MILLION TONS
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_ECSC IRON ORE IMPORTS, 1950 AND 1962
o (MILLIONS OF LONG TONS) | |

L 1950 | . 1962 K
o s 00 0 5 0. 15 20 25 30 : -
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JAPANESE IRON ORE IMPORTS, 1950 AND 1962
SR L (MILLIONS OF LONG TONS) -

o 950 962 . . '
| | 5010 s 0 5 W15 - o

1 J

CANADA fom
{ " UNITED STATES - . ;
I'-‘ "4‘ -é . i It
o BRAZIL _.
| CHILE o
§ . ~ PERU '
el T souTH AFRICAH-

-
- -

B : . . A2
o ., INDIA mcn
¢ . B X

Tl T korea v

, ,; : ! B B MALAYAr . S
wo o pHILIPPINES | -

(24

TOTAL IMPORTS:

GOA jumm 1950 - 1.4 MILLION TONS
R r_ 1962 ~ 21.8 MILLION TONS

£ 4 i

RN

€

. 5 ' : .
" - N P
. w o b i ., : ¢
! . o 3 A Lo ) ¢
. §
i i i oy
| JRU SR R - o ey
o § .
Lo . - . .
v oL N
‘ A - -




. Lo
: o
-

=7 . - INDICES OF SELECTED IRON ORE PRICE
g . 4 1956 = 100 |
120

| T

-

g0} ‘ e . | e

5 S ——
o ’ ! .

-
s ! 1 ' S Gane em—

P A J R R e

- | cmsemcmm | AKE ERIE BASE PRICE.

A

iy, 1

;f -+ 40}~ emmwe=— WEST GERMAN IMPORT PRICE, C.I.F., FOR RICH ORES. -
y ' - owmee WEST GERMAN DOMESTIC PRICE FOR LEAN ORES. -

20— ‘ . L

. v 1956 1957 1958 1959 1960 1961 1962 . 1963

LI
- WS e
- "v"/ = {"‘x’"’ -
s . A,

St

Id

Tes =

-2% "



TABLE 1.

IRON ORE CONTRACTS
STEEL MILLS DURING

§ - ush

Contracted Company
or Flace of Origin

Product

Prices per Long
Ton (§f.0.b.)

Prices p
Fe unit
(US cents

JAPANESE

G AUSTRALIAK CONTRACTS)

The Indian Hetals and

Trading Corporation

Cuddalore

u

Vv.S. Dempo

Salgaoncar

itabira

|tabira

Jungun

Tuago
Jurak
JChore. m. M‘c.

Lenby
Dungun

Kedah
FENCO

Krivol Rog
Hainan

(verseas Central
taterprise

Co (Nevada)

Iron ore 657 Fe

Basis for bulk of

contract

High grade 67% Fe
" w657 Fe

62/60% Fe
Lump 58/56% Fe

Run of mine 66/647 Fe
Fine 64/62% Fe
Gravel 66/64% Fe
Tubarao-A 66/64% Fe
Tubarao-B 66/647 Fe
Pebble 66/64% Fe

Run of mine 657 Fe
Lunp 68.5% Fe
Pebble 66/67%

Lump 60/58% Fe

Sinter feed 58/56% Fe
60/57% Fe

Luap 62/607 Fe
60/58% Fe

58/56% Fe
Lump 60/587 Fe

Haematite Sinter
feed 60/38% Fe

58/567 Fe
Luap ore 62/587 Fe
Sinter feed 58/56% Fe

Sinter feed 607 Fe

8L F

58-60/56% Fe

58-60/567% Fe

year 1 10.08
year 2 10.01

10.85
10.6%
6.92
8.37

8.00
9.70
1.20
8.00
8.20
8.50

8.00
10.15
8.25

9.30
6.40
8.00
8.90
8.05

8.00
9.45

6.75, 6.25
8.00
8.70
5.60

4,32 est.
7.07

8.70

9.70

13,

Price per Price per A .
Long Ton 1% Fe unit Approximate Contract Delivery Contract
(8¢é ) (US cents c.&.f) ale of Agrescacn (E§1lion tons) Perlod Years
16.08 est. 26,7 est. June 1565 7.36 July 1865 3
16,07 est. 24,6 est. July 1968
16,85 est. 25.1 est. Hlay 1965 0,85 1655-66 Z
16,64 est. 25.6 est. LI 1.5 1965-67 3
12.82 est. 20,8 est. Hlay 1965 0.70 1965 --
11.37 est. 19.6 est. June 1965 0.05 1965 ==
15.3% 23.6 (a) 15.12.65 50.0 1966-67 15
13.08 20.8 (a) (Date of price agree-
14.54 22.4 (a) sent for 1966-67 shipnents)
15.34% 23.6 (a)
15.54 23.9 (a)
15,84 2.4 (a)
15.34 est. 23.0 est. llay 1965 1.0 1965-66 1
17.49 est. 25.5 est
15.59 est. 23.% est.
12.10 est. 20,2 est. Hov. 1965 0.25 Har-Oct. 1966
8.20 est, 15.9 est. 0.75 LI v
10.80 est. 18.0 est. Dec. 1965 0.0% 1966
11.70 est. 18.9 est. liay 1965 0.22 1865
10,85 est. 18.1 est. Dec. 1965 0.01 Jan-Feb. 1966 |
Spot basis !
10,80 est. 18.6 est. July 1865 0.40 1965-66 2 ’
12,25 est. 20,4 est. lfarch 1965 0.80 1065 | 1
\ |
9.55, 9.05 est. 15.9, 15.1 est. 0.61 ‘
10.80 est. 18.6 est. flay 1965 0.2% 1365
11.50 est. 18.5 est. Hay 1961 0.21 1965 1
8.40 est. 14,5 est. 0.03 1965 1
11.52 19.2 Dec, 1965 0.02 Feb. 1966
9.87 est. 17.9 est. 21.12.65 0.1 1966
14.20 est. 251 1965 and 0.43 1965
14,20 est. 241 end 1965 0.20 1965




Table 1. continued

—

Price per 1%

Price per 17
—— torting Contracted Company Price per Long . Price per Long .
soley or Place of Origin oaket Ton (3f.0.b.) £ At Ton (8¢ & ). Fo Unit
(US cents fo0.b.) (US cents ¢ & f)
{herla Liberian American 63% Fo 5.27 est. 8.4 est, 11.97 19,0
Suedish Co, Lump 207 637 Fo 5.27 est. 8.4 est. 11,97 19,0
Sinter feed 80% _ '

" 657 Fo 6,05 est. 8.3 est. 12.55 19.3
ngola Lebito 64/62% Fe ' 8,14 12,1 13,84 est, 21,3 ost.
il Algorrob o 65% Fe 9.00 13.8 1.5 est, 22.3 est.

Bandrias 62/60% Fe
14,50 23.8 (a)
7,98 13.1(a) 14,25 23.4 (a)
.69 12.9 (a) 14,04 23,0 (a)
7.86 12.9 (a) 13.92 22,8 (a)
wth Korea Yangyang Lunp 657 Fa 8.70-9,20 est, 13.4-14,2 est. 11.50-12.00 17.7-18.5
Sinter feed 607 ‘
M 11pines Sibuguey Luap 55/53% Fe 9.10 16.5 11,90 ost. 21,6 est.
Sinter feed 557 8.30 15.1 11,10 est. 20.2 est.

{a) As reported;

caleulafed at mid-point of grade range

Contract Delivery Contract
(631110 tons) Perlod Years
0,16 1965 1

0.13-0.23/yr  1966-68 3
0.12% Jan-tlar 19055 -

Spot basls

5al 1967-13 6
1.8 1865

Spot basis

A0 Sept-1965-71 6
0,25 1965

0.85 1966-67

1.60 1968

1.30 1969-70

0.06 1965 1
0,06

0.2% 1965 1
0.20



VABLE 2. RECENTLY CONHPLETED PELLET CONTRACTS (196%) witH

JAPANESE STEEL HILLS
f-usg

Exporting
Country

Contracted Conpan
or Place of Origl

Peru

Goa

U.S.A,

Prices per Long

riges por 1% fe Prices per [ong

Price per 1%

llarcona

Chougule & Co.,

Kaiser Steel Co

after 3 yrs,

Approxinate Date Contract Deliver

Unit (US cents Fe Unit y

Ton (§ f.0.b.) f.ofb‘) Ton (§ ¢ & f) (US cents ¢ 4 ) of Agrecnent (ETon tons)  Fertod o
pts 66.5/057 Fo 13.27 est, 20,0 ost, 17.42 26.2 liay 1964 1.05 195465 1

11,96 est, 18,0 est. 1671 26,2 5.00 1966-70
ets 667 Fo 10,45 est. 15.8 est. 16.45 24,92 Renewal lay 1964 3.30 195671 6
after 3 yrs.
ets 65/64% Fo 11.63 est. 17.9 est. 16,13 24,8 Reneyal January 1964 11.34 1356-71 6



e

3.erating Company

Product

Price per Long‘
Tons (§ f.0.b.)

EBRUARY, 1056

| A ERON ORE CONTRACTS WITH JAPANESE STEEL HILLS

testern Uinlng Joint Venture

{11 ffs testern Australian liining
(s, Ply. Ltd.

nawrsley iron rly. Lid,

81, Hezzan |ron Ore Co. Lid.

&ldsvorthy Bining Pty. Ltd.

francis Croek lron Hining
Corjoration Pty. Lid.

L:izgan Eining and Industrial
o, Fly. Ltd.

Zavege River Consortium

Luap ors 607 Fe

Pellets 647 Fe

lump ore 647 Fe

Low grade 53-60% Fe

Pellets 637 Fe

Luap 647 Fe

Lunp 647 Fe

Lump 627 Fe

Lump 637 Fe

Pellets 67.5% Fe

8.45 est.

12.22

9.92 30 x Com
9.66% 100 x Gum
1.68 Fines
4£,50-6.0
11.6555

9.37 30 x Gon
9.16 100 x Gun
1.48 Fines
9.856

8.90

9.10

50% at Production Cost

507 at World Price

13.50
12.83

12.48

197274

1% . r e
Price psr Eeigzsg r 12 Contract Delivery Contract
%.0.5.) Long Ton (3 ¢ & ) (US cents ¢ & 7) (ﬁ??]icn tons) Period Yoars
12.60 21.0 5.1 1966-73 8
14,624 est. 22.9 est. R 1968-8 21
12.16 est. 19.0 est. 85.5 1966-81 16
6.90-8.40 est. 13.0-14.0 est. 5.0 1967-79 2%
14,0555 est. 22.3 est. 16.0 1963-83 16
12.22 est, 19.1 est. 100.0 1969-80 22
12.856 est. 20.1 est. 18.5 1966-72 1
3.0 1966-73 8
1.4 1866-73 1
§5.0 1967-85 20
1650-€3
16.80 est. 24,9 est.
16,13 est. 23.8 est. 1063-71
15.79 est. 23.5 est.
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II. DISCUSSION PAPERS
RAW MATERIALS IN AFRICA FOR IRON AND STEEL MANUFACTURE
(Document ECA.I)!

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 ore 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 top 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 furmace charge. Refractories are needed for
the construction or lining of furnaces. Silica linings may
be employed with an acid steel-making process whilst
magnctic or dolomite refractorics are used with the more
common basic 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
5-10 cu. m, of added water to produce one ton of steel.
This represents 24-3 per cent of the total circulating load.

. 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

.- underground water resources were considered to be out-

side the scope of this study.

1 Paper prepared by the secretariat of the Economic Commission
for Alrica, Soo page 121 for discussion,

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:

NORTH 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
Cameroon, Chad, Central African Republic, Congo
(Brazzaville), Gabon, Congo (Leopoldville).

WEST AFRICA _
Niger, Nigeria, Dahomey, Togo, Ghana, Tvory Coast,
¢« Liberia, Sierra Leone, Guinea, Senegal Mauntama,
Mali, Upper Volta, WL
)

SOUTHERN AFRICA \
Madagascar, Mozambique, Bechuanaland, Basutoland
-Swaziland, South Africa, South West Africa,* Angola.

Summary of iron-ore production and reserves in Africa
(Million tons)

The mineral deposits have been divided into three groups:

(a) Recognized and in production;

n ( . s (b) Recognized deposits for which productxon plans have been or are being drawn up; : \
Coe (¢) Deposits where no extraction is env:saged at present and which are not necessarily of
. economic interest. N
a ci. - Rezerve tonnages
: N . 1962 production " (a) () ] o ©
I Stm-amxow S . o
SR North . . . . Cesee e " 443 . 237 o220 2.374 ,
cEast. ... .. 0.64 102 . 100 . 653
-Central & v 0 et 001 -- - = - 860 - - 370
West oo e e 6.73 1,539 1,404 1,283
) Southerm « « « « « 4 o ... 4.83 253 . 400 6,843
‘ ' ' 1661 2,131 2,984 .

11,523




. PR o . Summary of iron-ore production and reserves in Africa (continued)

; Reserve tonnages
" 1962 production (@ (2] (o)

‘ ' T ' BY SUD-REGIONS
! e North Africa

P MOTOGEO + « « & + v o o 1.15 . 50 20 149

Libya . ..
UAR (Egypt)

v T TotAL, North Africa  4.43 237

3: O RiodeOro. . . . . .. — — 20
! Lo " Algeria ... ... 2.06 140 995
e ) Tunisia . . . . 20

§ o
=3
-y
]

o East Africa

Co oL " .. Sudan .. Cea 0.02 12 —

: ’ . ; Ethiopia . . . . .. . . — R — 8

N S K Somalia . e e e — - — 100

i :" . N ' S . Kenya DI N A — —— -— 21

I SR e T T Uganda e e —_ —_ — 10

AT .-t ' - ‘Tanganyika. ...... - - — 121

) ' - +,77a'. e it Northern Rhodesia . . . - S — 300 {
4 , !+ i ..~ 2 Southern Rhodesia . . . 0.62 90 100 47

4 1} . . - amrm— av— av—— mrm—

;‘? y TorAL, East Africa 0.64 ©o102 1 . 653

S . 0y S - Central Africa

: Coo ' Cameroon . . . . . . . —_
e ) R Central African Republic . -
' C .~ 7 Congo (Brazzaville) . . . -
ki . P TP SRR ERIPIIY € 7:1. . SR -—
© . % e Congo (Leopoldville) . . 0.01

P D a D. a. 100?

;: ll;. —— —

B i TotAL, Central Africa 0.01 — 860 370

3 : . . ' : . '

L

o BN i il Niger ... ..., -_— — —_ 96

LS L T Nigerla . ... ... —_ — 0, 60 .

M o - e ... .. Dahomey ...... —_ — v 250

::. ‘- o Yepr gl v Togo v e e 0l —_ J— —_— . ‘.-;"’\’ 42

,3; v T : , SR IETE 7,'. 4 Ghana. . . . RPN —_— — — ‘;“ﬁ‘-f' 1

” L ; © IvoryCoast ...... . — —_ - 1 { 34

S o Liberia . . . ..... 360 289 a2 AV —

e : -, SierraLeons . . .. .. 1.90° 100 - + . 100

: S RO oo N ey o0 Guinea ... el L 0.45 1,000 - 950 20

N A TN P ON Senegal . . . ... .. -— —_— 5 —_ 125

Y W e T - Mauritania . . . . ... 0.78 150 — 185

Lo ST Mali....... e L= - . - 10

(’ 3;; ' UpperVolta e e e e e — o — — 50

G |E ToTAL, West Africa 613 - 1,539 1,404 1283
”i Southern Africa ‘ o . \

g T e Madagascar . . . .6 . — —_
Lo A Mozambique . . . . . . —_ - -
. N . © Swaziland . ... ... —_ : 43 —
S South Africa . . . . . . 433 200 . 400 6,000
B South West Africa . . . . — — -
et Angola . .......- 0. 10 . a. n. a.

i | — Y w

|‘ ToraL, Southern Africa . 4.83 253 . 400 6,843
g f.‘ cuy . N '
g Lo

[ g ‘

[ '
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Iron ore
NORTH AFRICA

Morocco

This country produced 1.15 million tons of i iron ore
in 1962,

The most important known dcposit is Uixan 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; thc 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. 4

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 1cmaining 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 Meknés 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 SiO, and a
high barytes content. Attempts to upgrade the ore have
met with partial success.

The following other deposits are also under study:

Tachilla-Ouarzemine . . . . . . . 10-20 million tons, 40-45%, Fe
Imi-N-Tourza . . . . . . . . .. 40 million tons, 50-52%, Fe
Keradid . . .. ..+ .. .. 2S5 million tons, 40% Fe
Ait-Ahmane . . ... ... .. 10 million tons, 46% Fe

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

: ~ principally magnetite which lends itself to dry magnetic .

of 130 million tons of hematite ore, assaying 54 per cent

Fe and 3 per cent SiO,. 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

.concentration; the first trials have indicated a possxble

shlppmg product of 60+ per cent Fe.

The phosphorus and titanium contents are faxrly high:
0.8 per cent P and 0.3 per cent TiO,.

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 silica
contents. A provisional estimate of tonnage and grade
is as follows:

From 700 million at 48% Fe, 0.26% P and 17%, SiO,;

To 1,400 million at 427, Fe, 0.35%, P and 27%; SiO;,.

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 SiO,; 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 somh-west of
Cairo. The estimated reserves are around 200 hu}hon tons
of goethite with an Fe content of 50 per cent And about
10 per cent of manganese.

Egypt’s iron ore production is schedulcd\ é reach
1.2 million tpy in 1966 and 3 million tpy by 1970.

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 rate of 100,000 tons per year.

Ethiopia

The Agametta deposit in Eritrea has been considered
a potential rhining 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 cerit Fe.

Somalla
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 50 per cent Fe have been
estimated.
Kenya _ .

Deposits of iron ore have been prospected but are
probably too small for production 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, .

A 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;. '

CENTRAL 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 ' of 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

of iron-bearing mountain ranges only three of whi¢
have been cxplored to date. The Boka-Boka’s reserve
are around 190 million tons of hematite, the Beling
tonnage is estimated at 570 million and the Batoual
at 100 million. The average over-all grade is reporte
as 62.24 per cent iron. A transportation study is beip
carried out at present by the Intcrnational Bank, ap
Mckambo is likely to become the biggest single iron o
producer in Africa 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 millic
tons averaging 40-45 per cent Fe but most of the o
does not lend itself to upgrading.

The Mebanga-N'Gama iron ore formations in northe
Gabon near Mitzic are being explored at present. T.
Mebaga mountain has an indicated tonnage of 20 milli
of ferruginous quartzite with an iron content arou
60 per cent. Similar conditions are found in the N'Gar
range, 15 km to the south, on which information is a
yet available.

Another deposit of titaniferous magnetite is at Hundi
in the eastern region. The possible reserves arc 8 milli
tons at about 40 per cent Fe and 6 per cent TiO,.

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 30
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, 2
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 arca near Lusaka."The total reserves are ab
25 million tons of hematite ore varying from 57 per ¢
to 69 per cent Fe, low in silica but with some phosphoi
Scdimentary ironstone formations occur around Lusa
The most important is Nag’aﬁ)wa with 27 million ton:
50-60 per cent iron and 15-20 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 avera;
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 o
of 100 million tons of high-grade oré. containing u
65 per cent Fe. Several substantial deposits are loc
between Salisbury and Que Que: amongst these are
Amyuma, Chikurubi and the Que Que deposit itself.

20
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The Mongula and Manyoka deposits near the Mozam-
bique border are estimated to contain 10 million tons at
+4-60 per cent Fe and a further 37 million at 30-45 per
cent Fe.

Iron ore production in Southern Rhodesia was
618,614 metric tons in 1962, most of which was used
for the production of iron and steel for the home market
and for export.

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 (Leopoldville)

Iron ore deposits are known at Ituri in the Oriental
Province, in South Katanga, in Maniema and in Kasai.
The 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 production 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

RS
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. with an average content of 40 per cent Fe, 0.2 per cent P,
.. 20 per cent SiO, and 0.8 per cent TiO,.

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
tons 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
Si0,.

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

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 scheduled to move on stream by 1970. :

2]

Dahomey

Oolitic ironstone outcrops occur along the Niger in
the 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 SiO,. The Kandi iron ore deposit contains workable

reserves of 250 million tons and may be considered an
oxtonslon of the Say-Tamou deposit located elghty miles

to the north in the Niger Republic.

Togo

The iron ore deposit at Banjeli in northern Togo was
prospected from 1954-1956. The reserves 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 cent.

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 cent 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 depositsi -,

(1) Bomi Hill. In 1962 the Liberia Mmmg Co.
produced the’ followmg types of ore: } I

Open-hearth . 697,000 tons 66.5% Fe, 0. xfy P, “¢.0% Sio,
Blast furnace. . . . 742,000 tons 62.6% Fe, 0.12; P, 4.77 SiO,
Fines . ... .. 331,000 tons 62.0% Fe, 0.12% P, 5.8% 5iO,
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: .

Crudeore. . . . . . . . 1,852,000 mt
Concentrates. . . . . . . 1,143,000 mt

(3) Nimba. Production is scheduléd for the second
half 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 are 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




project calls for concentration into a shipping product

~with 65.0 per cent Fe, 6.5 per cent 8iOq, 0.05 per cent P

and 0.02 per cent S.

SUMMARY OF LIBERIAN IRON ORE RESERVES IN MILLION METRIC TONS
As oF 1 ArriL 1963

Proven Probaoble Tolal
BomiHill. . . . .. 42 8 50
Mano River. . . . . 20 26 46
Nimba . . . . . . . 227 86 313
TONE . o e e e . 269 35 304
558 155 713

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 S and 12.1 per

cent H,O. 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 1,000 million

tons.

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

known.
The Yomboieli deposit is located 110 km 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

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 Saraya 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 Kédia
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 460 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 §.

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

The annual production target is 1.8 million tons for
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 magnetjte concentrates averaging

67-68 per cent as a by-product’ from the treatment of tht §.".

oxide and sulphide copper mmcrals

(b) The hematite deposit og' Leghexlat El Kader has
reserves of fifteen million tons dssaying 52-53 per cent Ft.
0.13 per cent P and 0.9 per cent Mp. The mineralized
surface lenses have a thickness of 10.to 20 m.

(¢) Quartz-magnetite outcrops form the crest of
100 km range south of Akjoujit. The ore in sight is
estimated at 160 million tons averaging 40 to 50 pe
cent Fe.

Mali

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

1

Upper Volta

The titaniferous magnetite deposit of Tin Edia ¥
located some 250 km north-east of the capital, Quag:
dougou. A possible tonnage of fifty million has bet
estimated, averaging 52-54 per cent Fe and 7-15 g
cent TiO,.
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SOUTHERN AFRICA . CastleBlock « . . . . . . 31.6 million tons at 62.6% Fe
( plus 450,000 tons float ore at 64.3%
. Madagascar LionBlock . . . . . . . 11.0 million tons at 61.1%
Scveral deposits have been studied in recent years with plus 100,000 tons float ore at 62.67,

a view to establishing an iron and steel industry on the

island Tho oro also contains 0.4 por cent manganess and 4.2 per

. . . cent silica.
Fasintsara is located in the eastern coastal range,

90 km west of the port of Mananjary. There is a substan-  Preparations for mining the deposit are well advanced:
tial tonnage of ferruginous quartzite ore 20-45 m thick, the initial production rate is set at 720,000 tpy and this
but the iron content is low and decreases in depth. Some g to be stepped up to 1.1 million tons for the subsequent
30 million tons of 36 per cent ore are at the surface and  pjne years.

a further 15 million of 34 per cent are from 100-200 m The Iron Hill deposit lies east of the Transvaal border.

* below the surface. This orebody also consists of hematite in banded iron-
A little further to the south and 120 km from Fiana- stone. The probable reserves are 4.5 million tons of
rantsoa is the deposit of Bekisopa. The mineralization  54.8 per cent Fe and nine million of 45.4 per cent.
consists of magnetite veins and lenses in a small mountain

indi a0 Three other iron formations are probably not of
) gﬁfiéeﬁgﬁczﬁt aségixol:ﬁlzggi;ih?o?’ngat?::s ;&g(s) p:: immediate interest to the iron and steel industry in spite
cent Fe ! ging P of substantial reserves:

The Moramanga deposit is favourably located 90 km (1) The Gege deposit has a prol')a'ble tonnage .°f
from Tananarive and close to the railroad leading to the 5> Million plus a prospective 50 million of limonite
coast. It is a lateritic deposit with an important content hich averages 40 per cent Fe, 6.5 per cent Mn and

- of nickel, chromium and titanium (1.5-2.1 per cent). 20 Per cent SiO;

The estimated reserves are 38 million tons averaging (2) The Maloma orebody contains 30 million probable

46 per cent Fe. tons of magnetite of 30 per cent Fe and 42 per cent SiO,,
Betioky is only 40 km from the Sakoa coalfield in and an additional possible tonnage of 45 million.
south-eastern Madagascar. The ore is a low grade mixture (3) The siderite deposit of Forbes Reef has a total of

of limonite and hematite. It is easily crushed and might 6 million tons of probable and prospective ore. A bore-
lend itself to electro magnetic concentration. The probable hole sample gave the following analysis: 38 per cent Fe,
reserves are estimated at 10 million tons of 28 per cent 2.9 per cent SiO,, 0.1 per cent TiO,.

Fe: an additional 20 to 30 million tous are considered.

possible. South Africa
Mozambique The 1962 production was 4,331,336 metric tons
hed b ) L. " averaging 60 per cent iron.
g,;hﬁ,tﬁa:t esou?nic;lriznoctign;n vlt-laee :;:feglls tigi;t::jsfet;gix: - The bulk of the production came from the Tha‘bazxmbx
' ma peme avera ;n 50 per .cent iron. 18 per cent TiO. deposit in the Transvaal which has proved and potentxal
andggj per ccntg\l'aﬁadiufn. » 18P 3 reserves of several hundred million tons of hematite ore

with an ir ntent of 57-60 per cent and iloyv in
A “recent aeromagnetic survey of the _Fingoe region p};osphonlxso:nc;: (;ulp?lur? P \ Y !
. confirmed some known magnetite deposits and led to . . .
the discovery of others. The total tonnage of the ore- , Another substantial deposit is located near Postmas-
bodies already discovered is estimated at 3 million tons. 0ur8 in the Cape Province. The mineral is hematite and.
the proved tonnage is about 200 million averaging 61 per
Bechuanaland cent Fe, 3.5 per cent SiO, and 0.05 per cent P.

- . . . A sedimentary deposit of oolitic chamosite occurs near
sogeh;ghkgaggul&lo_gag{ecg%%?zlvtvgﬁr: ;;p?sli(:‘ }223;?; Pretoria. The siliceous ore has an iron content ranging
of two low hills and is associated with limestone. The from 40 to 50 per cent and contains 0.1-0.3 per cent of
orebody is mainly massive hematite with a 64 per cent phosphorus. The indicated reserves are of the order of
iron content. The reserve tonnage has been provisionally several tl%ousand mxllxon. tons. )
estimated at 250,000 "tons but the extension of the The Minerals Bureau in Johannesburg has transmitted
orebody in depth is at present unknown. A similar iron the following figures on the estimated iron ore reserves
ore occurrence is located 80 km further south where a  of the Republic of South Africa:

layer of banded magnetite of 1.0 to 1.5 m thickness has ' Million metric tons
been traced for some 5 km. Highgrade (+55%Fe) - « v v v v v v v v v . 1,200
. Lowgrade (40-55%Fe) . . . . . . . . .. .. 5,400
Swaziland Titaniferousore. . . . . . . . . e . 2,000
The Ngwenya deposit, previously known as Bomvu T
Ridge, lies S0 km north-west of Mbabane. The ore is of ' South West Africa

iedimentary origin, hematite in' banded ironstone. The There are relatively large iron ore deposits in South
‘wo constituent orebodies have been closely explored West Africa, but reserve tonnage figures are not yet
tnd tho followmg probable reserves estabhshed ‘ 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 tons of iron ore were extracted.

Angola
" Practically no information on Angola’s iron ore

resources: is available. The most important knowy
deposit appears to be Cassinga in southern Angola which
is scheduted to produce at an annual rate of 2.5 milliog
tons. In central Angola the iron ore mines of Cuima are
the main deposit from which it is hoped to extrac
250,000 tons in 1963.

Summary of coal production and reserves in Africa

Coal and lignite
NORTH AFRICA
, Morocco
The Jerada 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 Houilléres 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 45 per cent C
content and 40 per cent volatile matter. ... ..

A4 .

(Million tons) .
: Reserve toanages
* 1962 production (a) [()] ()
v North Africa e

MOTOCCO + + o « « o s o W 0.370 100 —_ —_ .

: ' Algeria . . ... «ete 0.053 60 , - —_— :
Egypt . - . — — 70 —_ :
East Africa 3
o : Ethiopia . . . . . . e e Wt — — 10 L
- Tanganyika . . . . « 4 & . 0.001 20 280 43 2
Northern Rhodesia . ", . ci— — — 50 3

. Southern Rhodesia . . . . . 2826 - 800 —_ 15 &

wecrooo o Central Africa . '
i " Congo (Leopoldville) . . . . ' 0076 120 - - g
. , " West Africa ‘ ‘/,' ‘ . 2
baimi b N Nigeda L ow WL 0.634 40 190 72 _
AR SR : o -
PRI RN '1 e SoullxemAfrlca ‘
: © Madagascar v . .0 L4 o - o= —_ 60 -— y

" Mozambique . . . . . . . i 0.297 4 — 5

Bechuanaland . . . .. . — — — 500 "

o  Swaziland ... ... . — 250 — — -
i el South Afrieg . . 0 0 0. . - 41275 42,745 —_ — 4
Tl dedtt e TorAL 45.532 44,139 600 695 -
e 1 i ) C

.
of
A '.f‘&‘, T

Egypt
Two deposits are found ,‘oxi' the Sinai Peninsulz; - f:
coal seams outcrop at Maghara and are 500 m b
surface at Ayen Moussa. Exploration is taking plac §
present and indicates a total tonnage of 40 -100 mili:}
Although this coal is young, it has a low ash contentt
relatively high calorific value. Preliminary tests st ¥
that it has coking qualities, attributed to the presc¥- -
of resin.

A substantial deposit of carbonaceous shale is: ¥’
known on the Sinai peninsula. The iddicated resc§.
are several hundred million tons of material aver:}.
30 per cent carbon, 30 per cent ash content and %: |-
calorific value of 1,700-2,200 cals/kg. -

EAST AFRICA
" Ethiopia

The Nejo deposit in Wollega province is ®
prospected at present. The indicated reserves are I0-

lion tons of semi-coking coal.
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RAW MATERIALS FIO'R IRON AND STEEL MAKING IN THE ECAFE REGION

(Document ECAFE.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
studics, 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.

Iron 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. Coal productxon 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 (1962-1967)

“ 1 Prepared by the secretariat of the Economic Commission for .

Asia and the Far East. See page 121 for discussion.

* Mineral Resources Development Series —~ E/CN.11/568,
"United Nations-ECAFE publication.

? Survey of Progress, 1960 — Ministry of Mines and Industry,
Afghanistan. :

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

Power generation sources. The installed generating
capacity aggregated 59 MV 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, SiO, 1.55-15 per cent, P 0.04 per
cent and TiO, 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 390.9 MW,

.
b,
LI

CAMBODIA RO

Iron ore. Exploration of iron ore and coal deposits
has been given priority in the (1960-1964) 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-

4 Report No. 2, Geological Survey of Iron Ore Deposits, vol. 1,
1955 — Burma, Ehrenberg-Koch.

8 State Industrial Prajects, Bulletin 1, Dcvelopmcnt Division,
Ministry of Industries, 196
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“ tions of mincral 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 arcas in the country, from which charcoal could

bo produced for o small steol industry, Orghnized and
systematic reforestation and planting of rubber-wood

trecs 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 (TAIwWAN) &

Iron ore. 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
cast 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 ore. Deposits of manganese ores are also
limited in the country. Good grades of psilomelane
mangancse ores are found in the south-eastern part of
the Simaoshan area. Characteristics of the deposit
contain Mn 40 per cent, SiO, about 11 per cent, S about
0.03 per cent and P about 0.03 per cent. Production is
limited and the total ressrves 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./Ib, 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 modern
by-product oven was installed about two years ago.

¢ Mining Development in Asia and the Far East, 1960, Mineral
Resources Development, Series No. 16 — EJCN.11/565. The Indus-
trial and Mining Programme under Talwan's Third and Fourth-
| l}';sa:ir Pian; Industry of Free China — vol. XIX, No. 3 — March

r
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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
lirge source of natural gas was located recently in the
Chinshui area.

Limestone, Limeostono deposits of commercial impor-
tance have been found in the soi'th-western and north-

. eastern part of the country.

Power generation sources. The aggregaté installed
generating capacity in the country was 923.4 MW in
1961. -

INDIA

Iron ore 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 incrcase 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 'it“4s expected
to increase to one million tons in 1970. ; 7

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,
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.

Y The Third Five-Year Plan, Government of India Planning
Commission. Progress of Industrial Development of India, 1956«

- 1961, Government of In_dia Planning Commission.
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Mineral ofl 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
amounted to 5,183.3 MW in 1961,

INDONESIA

Iron ore® Large deposits of iron ores 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 are 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

. (scuth-east Kalimantan).

Coal. Bituminous and sub-bituminous coals abound in
several islands of the Archipelago, in south Sumatra,
cast 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 is 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 mincs 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 150 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
east Sumatra. Oil is available in south-east Sumatra in
_considerable quantities,

Power. The total installed generating capacity was
310.8 MW in 1961.

IRAN ®

Iron ore. Iran has substantial deposits of iron ores
occurring principally in three regions: (@) 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. Mineral

Resources Development Series No. I6.

¥ Mining Development in Asia and the Far East, 1959, Mineral
_ Resources Development Serfes No. 15, E/CN.11/565.. Information

"on Iraman Minerai Raoum Dr. T. Ziai, 28 Novembu' 1959. N
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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): magnctite ores with an
average Fe content of 55 per cent with shght impufritics
of phosphorus and titanium. This area is ncar the coal
mines. Rescrves are estimated at 30 million tons;
(c) Shams Abad-Arak: limonite and hematite dcposits
with average Fe content of 47 per cent and Cu of 0.217;
estimated reserves range from 30 million (possible) to
100 million tons (probablc), 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 inz

(a) The Elburz area with a reserve 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
100 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 ore 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 B

Iron ore® Japan's iron and manganese ore resources
are inadequate for its needs. The deposxts consist mainly
of magnetite, hematite, and limonite and iron §ands Most
of the ores 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
1 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 are about 37 million

1 Geology and Mineral Resources of Japanm, Second Edmon,
1960 by Geological Survey of Japan.
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tons and about 160 million tons of iron sand with an
average Fe content of 13.9 per cent. Because of the
paucity of domestic ores, the Japancse iron and steel
industry depends greatly on the importation 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),
Chile (13.6 per cent) nnd the balance from Canndn
(7.1 per cent), Philippines (6.7 per cent), United States

(3.9 per cent), South Africa (2.7 per cent), Brazil, Korea .

and others (4.2 per cent). Recent figures indicate a total
consumption of about 27 million tons of iron ore,
80 per ccnt of which werc imported. The Japan Iron and
Steel Federation cstimates an importation of 45 million
tons of iron in 1970 to meet the target output of crude
stecl of 48 million tons for that year.

Manganese ore and scrap. Estimates show a possible
reserve of about 5.6 million tons of metallurgical man-
ganese ore with an average 30 per cent Mn. Annual
production in' the country amounts to approximately
300,000 tons. Metallurgical manganese ores are imported
from India, the Philippines and from western countries.
Japan also 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 imported
from the United States (74.2 per cent), from the United
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) ! are
¢stimated at 20.8 million tons. The bitunious (high-
grade) coals are of coking quality, the anthracite and
lignite types are non-coking. The low-grade sub-bitumi-
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. In 1962,
imports of high grades of coal amounted to approximately
9.64 million tons. The projected crude steel output of
38 million tons in 1965 and the target output of 48 million
tons in 1970 will mean coal imports of 20 and 24.5 million
tons respectively. Estimated total workable reserves are
about 30,000 million tons.

Limestone. Limestone is available in abundance in'

Japan. About 400 mines are working at present. These
" mines are located in Saitama, Tokyo, Fukuoka, Oita,
Yamaguchi, Shiga, Shizuoka, Niigata and Tochigara
- prefectures. The characteristics of the limestone deposits
are generally as follows: CaO, 52 to 55%; MgO, 0.16 to
021%; SiO,, 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, « .-+,

1 Ibid, . ) ) AN :-‘..','\4‘;.': o
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RepusLiCc OF KOREA 12

Iron ore. The iron ore deposits in South Korea arc
relatively low grade in quality and with an average Fe
content of 30 per cent. Production increased from
261,000 tons in 1958 to about 500,000 tons in 1961.
Emphnsis is being given to further exploration for the
ores.

Coal. The great reserves of coals in South Korea are
anthracites and recent cstimates indicate a potential
reserve of about one thousand million tons. Accelerated
development of these coal deposits have been emphasized
in the new programme of mineral development. 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 Malaya
jungles, which geologists believe have large and undis-
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 lower Thailand
and Johore. These coals are non-coking and- tiot suitable
for metallurgical purposes, particularly in'blast furnace
operation. L

Power generation sources. The installed\‘;apacity in
1961 was 3152 MW. ERN

PAKISTAN 14

Iron ore. Iron ore deposits in quantities are known
near Chagai in north-west Baluchistan, at Damnar
Nissar in Chitral, and at Kalabagh and Chichali in north-
west Punjab. The deposits in Chagai and Damnar Nissar
are of relatively high-grade quality with an Fe content of
60 per cent. These areas are isolated and difficult of
access. The ores at Kalabagh and Chichali are of inferior
grade with an Fe content of 30-35 per cent. These deposits
are fairly accessible. The deposits are extensive in both

13 The Status of Progress of Industrialization in Korea, 1963, °

Ministry of Commerce and Industry, Republic of Korea.

18 Mining Development in Asia and the Far East, 1959, Mineral
Resources Development Series No. 15, C/EN.11/565 — E/CN.11/
I& NR/44.

14 The Second Five-Year

Plan, Pakistan, 19601965, Government
Planning Commission, . : - : . o
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these arcas and the potential reserves are believed to be
over 100 million tons. Emphasis has been:placed in the
second five-ycar plan for iron ore development for possible
use in the proposcd 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.

(central Philippines); and Mindanao (southern Philip-

pines). The largest and best developed mine in the Luzon .

arca is located at the south-cast portion of the island
at Larap, province of Camarine Norte. It has an estimated
ore rescerve of about 20 million tons and is operated by
the Philippine Iron Mines, the largest producer in the

" country. Present production for cxport is about one

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 are 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 sccond 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 Mincral 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 discovered 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 gascous
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.’® The Philippines has substantial deposits of
iron ore, which is being exported to Japan in ‘large
quantities. The mines are located in these areas: Luzon
(northern Philippines); Samar and Marinduque islands

% Annual Report, Bureau of Mines 1962 — E/CN.11/I&NR/44.
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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 bencficiation plant has been installed and
presently a concentration plant (magnctic scparation) 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 Sta. Inez area (Bulacan).
Estimated workable reserves in this arca are about
20 million tons. Ore content is about 1 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 ores with an
Fe content of 50 to 55 per cent, low in sulphur (less than
a per ccnt) 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
ores 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 [ 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 (llocos 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 Visayas. The coal
in the Malangas area (Mindanao) has bedn found to be
of coking quality when blended. A small.beehive oven
of small tonnage has been in operation since 1960 and
is being used by some electric fumac& operators.
Production of coal in Cebu and in Malangas is about
200,000 tons yearly. Extensive exploration is now 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, 509; volatile matter,
30-35%; ash, 9% (max.); moisture, 4%; sulphur, 0.6%;
and heating value, 10,000-12,000 B.T.U./Ib.

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® The destructive distillation of tpxl ipil,
bakawan woods and coconut shell which abound in the

4

18 Annual Report, Bureau of Mines, 1962,
38
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cour;try for possible metallurgical purposes have shown
the following results:

. Bakawan Ipip ipht Coconut shell
Product yield (%) dry
basis
Charcoal. . . . . . . 335 27.9 30.1
Liquor R I S ] 31.8 30-2 . 37-5
Tar « « « o o o o .. 10.8 10.2 9.6
Proximate analysis of
' charcoal (%)
Moisture . . . . .« . . 2.90 7.16 4.76
Ash . « o v v v v o 7.3} 6.03 2.50
Volatile matter . . . . 24.02 9.38 19.10
Fixedcarbon . . . . . 65.75 77.43 73.64
Heating value B.T.U./Ib. 12,474 12,515 12,164

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

Mineral oil and natural 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. _

Power 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
£reas. 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 arcas . of ores are. located in

39

Kanchanaburi and Kanburi. Estimated reserves are
6 million tons. Lateritic ores are widely. distributed in
the country in small quantitics. Magnetite pyrites exist
in a few arcas. Recent explorations show indications of
considerable ore deposits in north-eastern parts of the
country. :

Coal. Coal occurs in widely scattered areas 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 of 8,000 to 10,000 B.T.U./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 from 30 to 50 per cent;
ash from 8 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 V7

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 1961.

' Mining Development in Asla and the Far East, 1960, Minecral
Resources Development Series No. 16 — E/CN.11/5%6.

: ~ 5




- 108° . 90° 75 60° 45°

T | : 1 I ]
[
30°}— A -—{30°
MEXICO A ATLANTIC O CLZAN
-
O s14 R)
_ 7  GULF OF MEXICO 5 3
W AR
o A130 i
MINICAN REPUBLIC
A 360 mor @[’;;
< éS;Q =N 4
.50 BR. HONDURAS |, oocy  HATTI ~; .
15%— ‘ HONDURAS . 15
cuntema s T ncon CARIBBEAN SEA : -
EL SALVADOR  Sog 5 g % 2508
‘ PANAMA X = 4 TRINIDAD & TOBAGO
COSTA RICA 5 vengzuew > BR. GUIANA
: Sme ' SURINAM
' S <) 2,688 m. GUIANA
N7
ol PACIFIC > -
e gcunoor Vz 105A ' el
':' PERU _{
OCEAN B ® 767 BRAZIL
'5 100 -
2 53
..
15°f= ' : —1s°
A\
LATIN AMERICA BOLIVIA
g A 16
FOR THE STEEL INDUSTRY " c¢niLe
AR BUI ailp?’ ARGENTINA 5
kN et {Figures in million tons) . Y 30110 n'-.‘:; —ls0°
Ca / 6
N . v iron Ore < N p " -
x <7 {
Coal i URUGUAY \
A oil L
. Manganese ATLANTIC
450 Limestune available cvorywhero . s
. OCEAN
1 L[4
EQUATORIAL SCALE .
o w  wm  we i -
MILES el o 1 .
o w0 o i ‘s’ak g
KILOMETRES Ao 7 -
The boundarias shown on this map are not, in some insiances,
finally determined and their reproduction does not tmply offictal .
endorsement or acceptance by the United Nations, v .
! | - | - ] ]
105¢ 90* ' 75° 60° 45°

MAP NO, 1564 UNITED NATIONS

NOVEMBER 1964 ' } NECE H

" 0 T L i s



e . ks 2 e

Table 1. Latin America: Steel production ¢, imports and apparent consumption in 1962
(Thousands of metric tons of ingot steel)

Country Steel production

Steel imports Apparent consumption

(finished and

(ingot) " gemifinished steel) Total Per capita

i Argentina . .. . . 644 1,398 : 2,500 76
. Brazil . . . ... .. 2,587 370 2,957 39
Lol Chiled . . . . . ... 528 89 580 70
s Colombia . . . . . .. : 156 300 400 27
Mexico® . . . . . .. 1,712 207 1,890 53

! Peru . . ... . ... ) 120 190 16
‘ Uruguay . . . + . . . gd 110 - 120 44
; Venezuela . . . . . . 142 650 850 76
' Others . . . .. ... 3 400 500 -
TotaL 5,851 3,644 9,987 —_

Source: Scveral numbers of Revista Latinoamericana de Siderurgia, published by the Latin American
Iron and Steel Institute and statistical yearbooks of foreign trade of some of the countries.

2 Both from intcgrated and non integrated plants.

b Chile exports 63 thousand tons of steel.

¢ Mexico exports 40 thousand tons of pig iron.

d From imported billets,

of ten years ago, which may still be economic; (¢) 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
influencc 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 million metric tons of ore. Of these a

!
: S Table 2. Latin America: Iron. ore reserves and potential resources N

{Millions of metric tons) :":'._v.h
' Ore Yield iron Potential Yield iron . ‘i"i);‘
i , Country . reserves (per cent) resources (per cent) Total *’ A
. Argentina . . . .. ... i 32518 48 500  4b 751 ”1‘
A Bolivia . . ... ... .. — —_ 540 60 540 7y
Vo ‘ Brazit . . . . . v e e 15,421 58 28,059 35 43,480
P . Central America . . . . . . - 20 60 —_ — 20
o Chile . . . ... e e e 337 62 1,250 51 1,587
P : Colombia . . . ... ...~ 172¢ 48 380 325 552 .
SR : Cubd . . . .. oo — — 2,500¢ 45 2,500
R Dominican Republic . . . . 50 67 — — 50
o Bouador « « o v 4 v 0 4 v s 1 66 - — i
Lo Mexico . . . . . e e 574 62 —_ —_ 574 i
?, ~Peru ... ... 767 60 - = 767
Do Uruguay . « « « « « « « o & 28 40 72 48 100
. Venezuela . . . . . . . .. 2,908 62 1,225 45 4,133
P TOTALS 20,529 60 " 34,526 40 55,055

i . 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 Latino-
o americano de Siderurgia, published by the Latin American Iron and Steel Institute,

a Phosphoric ores with 0.8 to 1.0 per cent phosphorous.

b . b Ferriferous sands.

¢ Although 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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small fraction — some 420 million tons — consists of
48 to 50 per cent iron with a high phosphorous content
of between 0.8 and 1 per cent. The rest is, in gencral,
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.

Table 3, Lutin America: Goologleal Informntion and annlyses of iron oro reserves 8

) R Analysis, percentages .
Country and deposit Type of formation Type of mineral (mﬂl::’:; ‘;on.v) Fe Si04 P S
Argentina -
Sierra Grande . . . . . . Minctte Magnetite}? 145 56 6 1.5 0.5
Zapla . ... ... .+ Lake Superior Hem. & Lim. 106 40 35 0.3 0.1
Bra:il :
Minas Gerais . . . . . . " Lake Superior Hematite 2,096 66 0.5 0.03 0.01
Minas Gerais . . . . . . Lake Superior Hematite 3,000 50 6.0 0.14 0.01
Minas Gerais . . . . . ;. Lake Superior Itabirite 10,000 35 20.0 0.12 0.01
Urtcum . .+ & + o . Lake Superior “° Itabirite 300¢ 62 4.5 0.16 0.04
Parana . . . . . . ... Massive Magnetite 21.6 60 0.2 0.02 0.01
Chile ‘ !
Carmen . . . . .. .. Kiruna Magnetite 10 63 . 3.5 0.30 0.10
Las Adrianitos . . . . . Magnitnaya Mag. & Hem. 10 64 4.0 0.01 0.04
El Algarrobo . . . . . . Kiruna Mag. & Hem. 120 64 55 0.15 0.05
Cristales . . « . « . . . Kiruna Mag. & Hem. 15 64 4.0 0.02 . 0.40
Banduna . . . ..... . « Kiruna Hematite 50 60 6.0 0.02 0.01
FlPlaito . . + . .. . . » Kiruna Hem. & Mag. 10 60 3.5 0.17 0.02
ElRomerai . ... . . . . Kiruna Hem. & Mag. 80 63 7.0 0.25 0.12
Colombia
PasdelRio . . . . . « « Minette Hematite b . 130 - 48 10.0 1.00 0.07
Cerro Matoso ... . . « . Laterite Hem. & Mag.. 40 50 6.0 0.10 . 0.20
Dominican Republic o 2 ;
Hatillo . + « « o « + « . Bilbao Magnetite 50 . 67 1.5 0.03 0.09 :
. Mexico L y S
: . A -
Cerro El Marcado . . . .* Kiruna Hem. & Lim, 70 62 3.9 0'701':‘-':" -0.25 v
LaPerla .. ... ... Magnitnaya Hematite . 50 60 7.0 0.11 % 030 :
. SantaUrzula . . . ... Magnitnaya Hematite ™ 30 62 3.7 0.10% 0.20
ElMamey . ... ... Magnitnaya ~ , Hematite 131 65 12.6 010 * 020
ElEncino ... .. .. Magnitnaya ° =~ Hematite . 16.5 - 60 4.5 032 * , 013
Las Truchas . . . . . .. Magnitnaya Hematite 73" 59 1.5 0.04 - 114
Zaritza . . . . .. .'.'. Magnitnaya * Hematite - 30 65 1.7 0.03 0.37
Peru
Marcona . . . . . .. Magnitnaya . Hem. & Lim. 670 60 4.0 0.18 0.404d
Huacraviloa ... .. . Bilbao Hematite 64 60 4.0 0.10 0.60
- Tambo Grande . . . . . Bilbao Hematite 32 46 8.0 0.20 0.40
Venezuela
Cerro Bolivar . . . . . . Lake Superior Hematite 1,686 62 0.7 0.1 0.01 ’
ElPao . . . ... ... Lake Superior Hematite ’ 242 64 0.3 0.03 0.03
SanIsidro . .. .. . . Lake Superior Hematite 830 60 3.0 0.15 0.01
MariaLuisa ... ... Lake Superior Hematite 150 64 0.9 0.15 0.01

Source: United Nations Study of the Iron Ore Resources of the World,
1954 (ST/ECA/27); information received from the geological burcaus
of some countries of Latin America and data obtained from several

. numbers of the Revista Latinoamericana de Siderurgia of ILAFA, the

Latia American Institute for Iron and Steel.
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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.

¢ Urucum has, in addition, 10,000 tons of ore with 50 per cent grade
lw!n'ch are considerced as potential resources due to the unfavourabie
ocation. :

d Marcona has'alsq 1.5 per ceat copper or sdditional impunty.
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In addition to these rcserves, potcntial resources of
about 34,526 million tons have been located.? The
average yicld 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, becausc transport costs to consuming centres or
to tide water for export, would be too high at present.
Similarly, some high grade orcs which contain chromium
or nickel have been included as potential resources, due

. to the metallurgical difficultics 1n smelting such orcs.

Table 2 shows the currently known reserves and
potential resources of iron ore in Latin America, by
countrics, as well as their average iron content. In
addition to the deposits tabulated in table 2, there are
many 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 hcere at all. :

Comparing the 55,083 million tons of total reserves,
actual and potential, shown in table 2 with the corres-
ponding figurc for the whole of the Latin American
Region published in the 1954 Study of the Iron 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 orc 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 poteatial of 540 million tons, have been used in this

preparation of this study did not make it possible to
investigate in more dctail the latest developments .in
Cuba and Peru, countrics 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 rescrves.,
More detailed information for cach one of the deposits
is given in the annexes in which the data have been
compiled country by country.

Of the thirtcen Latin American countrics shown in
table 1, 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 stecl production. The destination
of the exports in 1962 is shown in table 5.

Table 4. Latin America: Exploitation of iron ore resources and use
of the ore in 1962

(Millions of metric tons)

Exports abroad or

Country Production Consumption within the Reglom
Argentina . . . . 0.13 0.65 —0.51
Brazil . . . . .. 10.50 3.00 +7.50
Chile . . . ... 8.09 0.60 +17.50
Colombia . . . . 0.42 0.42 —_
Mexico . . . . . 1.30 1.30 +0.15
Peru . .. ... 5.23 0.18 +35.00
Venezuela 13.20 0.80 +14.00

TortaL,
38.77 6.95 +33.64

Latin America

SOURCE: Statistical yearbooks of forcign trade of some countries and
several numbers of the Revista Latinoamericana de Siderurgia, published

paper. by the Latin American Iron and Steel lnstitutc.:;-l,u
o <
sl ‘: A Table 5. Latin America: Destination of iron ore exports in 1962 ";‘&-‘
e~y . { Millions of tons) '\ {
i Country of origin ; T
LAY
R Country of destination Brazil Chils Perw Venezuela Total . N
North America
B . v Camada. . . ... ... v 033 0.07 v — -_ 0.40
' “ic United States . .. . . .. 440 340 - 0.70 10.00 18.50
N " Europe )
Italy . . . . . v oo v 0.35 0.30 0.30 0.80 1.75 t
s ., United ngdom ..... 027 - 0.30 1.70 2.27 .
e " Federal Republic of Germany 1.10 | 058 " 030 1.50 3.48
“;f',r' """ Czechoslovakia . . . . . . 0.25 — . 035 — 0.60
Lo . L, Poland ... ... ... 030 - = - 0.30
: " Asia . .
e RERSRECINN F: 1. ¥ 0.50 2.95 - 275 —_ 6.20
Yo  Latin America
Argentina . . . . . . . . . - 0.20 030 - - 0.50
7.50 5.00 14.00 34.00

s ToraL  7.50

. Source: Some handbooks of foreign trade statistics from the countries and several numbers of
" Revista Latinoamericana de Siderurgia, published by the Latin American Iron and Steel Iastitute,
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As a matter of fact, exploitation of some of the very
rich iron deposits of Latin America was started at the
turn of the century by a few captive mincs belonging
to some of the large American stcel companies: Cuba
and Mexice were the first countries in which this type
of mining began, to be followed later by Chile and now
more particularly by Venczuela. From the outset, the
mining companics undertook to scll at cost to local
companics in the country concerned the amounts of iron
ore which they might need for internal steel production.
The organization of iron mining companies in Latin
America cxporting ore in the free market is a more
recent development and was probably started in Brazil
by the Companhia do Vale do Rio Doce, the biggest free

. exporter at present in the Region. Table 6 shows, as far

- ran

_as is known, the iron ore exports by free and by captive
mines in Latin America in 1962,

Table 6. Latin America: Iron ore exported in 1962
by captive and by free mines

(Millions of metric tons of iron ore)

Country Captive mines Free mines Total
Brazil . .+ . . . . . - 7.50¢ 7.50¢@
Chile. . « « v ¢ 4 2.20 5.30¢ 7.50a
Mexico . . . - — 0.15 0.15
Peru . . . . .. .. — 5.00a 5004
Venezuela. . . . . . 14.00 — 14.00
TotaL 1620 17.95a 34154

Source: Estimates by the ECLA secretariat,
a Coatains 0.51 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
1946. 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 ore, 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 made 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

developments of the latest years, particularly the use of
oxygen in the open-hcarth furnaces, arc changing these
‘conditions to the disadvantage of Latin Amecrican

* exporters. Progress in the knowledge of the blast furnace
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operations are now causing a change in cmphasis, froin
lump ore used in the open-hearth charge to well sized
and washed or otherwisc beneficiated ore for .the blast
furnace.

As a result of the tendency to use high grade ores for
blast furnace charge, thus permitting a considerable
increase in the output of the blast furnace with the
corresponding saving in the coke rate, the industry in
the industrialized countries is using more and more
beneficiated material in the charge; be it sinter, washed

and concentrated ore or pellets. This, together with the

reduction of available high grade iron ore reserves in
some of those countrics, has motivated considerable
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 1 inch for magnetites. Preference
is given to hematite on account of its greater reductibility
but, in most of the Latin Amecrican mines, there 1s 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 ores
(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 .{ype and
classification of their ore have been Marcona ‘MIning 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 the countries, low grade formations
are 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 ome 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
y¢ars: o e ,:'_; PR
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'fnblc 7. Latin America: iron ore production from 1950 to 1962

(Millions of metric tons)

Million tons

Year

1950 . e e e e e 5.6
1951 - . P T 7.2
1082 . .. e e e e e s 8.0
1983 . oo o0 ey e e e e 10.2
1954 . . v v v v e e e e e e 13.1
1955 .« v v v v v d i e e e e e e e e 16.6
1956 v« v v v e e e e e e e e e 21.0
1957 @ v o i e e e e e e e e e e e 274
1958 v & v v v e s e e e e e e e e e e 27.8
1959 v v 0 e e e e e e e e e e e e e e 30.5
1960 o v v e e e e e 334
3 36.8
1962 . . . . . L e e e e e e 389

SOURCE: Revista Latinoamericana de Siderurgia, published by the
Latin American Iron and Steel Institute.

Table 8. Latin America: manganese ore reserves and production

(Tons of manganese content in 45 per cent ore)

Country Reserves Production
Argentinga . .. . . . . . 900,000 7,000
Bolivia . ... .. ... a —
Brazil . . . .. .. ... 30,000,000 440,000
Chile . . . .. . 420,000 14,500
Cuba . ... ... ... 720,000 9,000
Mexico . . . v v . . 4,500,000 35,000
Peru . . ... ..... b 1,000

ToraLs 36,540,000 506,500

SOURCES : Minerals Yearbook, US Burcau of Mincs, 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 ore deposit, but the resource has not been
sufficiently studied.

b In Southern Peru therer 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, this may not always be the case.
It happens that the Chilean steel plant at Huachipate
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brings its limestone from an island in the far south of
the country with an occan haulage of somc 1,500 kilo-
metres. The deposits closer to the plant are 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
about 50 per cent grade. Whether better limestone ¢nn
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 closc 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 arc 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.

Availability 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, stcel 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, capifal being scarce
in Latin America, there is a tendency to ¢ontinue opera-
tions in existing installations long after théy*would have
been discarded in more industrialized couhtdes.

+ i

Nevertheless, the impression exists that i1t 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 which 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, which 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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ANNEX I

Argentina: iron ore resources and reserves

(In metric tons)

Percentages Reserves
Production Potentlal
Ore bodles Location Type Mineral Fe §i04 P S 1982 Proven Indicated Calculated Totd reserves
Sierra Grande. . . 30km from  Minette Magnetite .
the coast (oolythe) 56 6 1.5 0.5 —_ 20,000,000 60,000,000 65,000,000 145,000,000
Zapla . . ... Near Injuy Lake Superior Hematite
and Limonite 40 35 03 0.1 134,000 6,000,000 50,000,000 50,000,000 106,000,000
Ferriferous sands Coast Magnetite
and Limonite 4 0.5 de TiOg — — —_— - 500,000,000
Total estimated ore in 1961 @ 134,000 26,000,000 110,000,000 115,000,000 251,000,000 500,000,000
Imports of ore in 1962 515,000

a Sevoral other ore bodics are known, but with reserves of less than 1 million tons which would add up to about 4 million.

~
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ANNEX IO
) - : - . Iron ore resources and reserves
< (In metric tons)
( N Percentages : Reaserves
N . Production Potentlal
-1 A Ore bodlies Location Type Mincral Fe S§i0y P S 1962 Proven Indicated Calcwlated To=d resources
' |
o Uruguay )
B Valentines . . . . . 260 km N. of Lake Itabirite 40 2000 001 0.03 — 28,000,000 -—_ 72,000,000 100,000,000 —
- | Montevideo  Superior . .
3 Ecuador . . - :
S ) w Pascuales . . . . . 25 km N.E. of Stratified Magnetite 66 1000 001 0.08 - 200,000 300,000 500,000 1,600,000 —
SRR N : Guayaquil ' ' ' .
: RETE o e Bolivia . . ,
3‘ Mutum . . . . . . E. frontier Stratified Hematite 60 1700 001 0.01 — — —_ —_ — 500,000,000
» 5 Veneros . . . . . . E. frontier o0 o ,
' "Mutum . ... . Lodebed  Hematite 62 1500 001 001 — —_ - - — 40,000,000
Central America . ’ -
5 2 Guatemala ) . . . .
Various deposits . Ghiquimula ~ Magnitnaya Hematite 60 —_ 500,000 — 3,000,000 3,500,000 —
Honduras ) ’
K Agalteca . . . . 35kmN.of ’
e Tegucigalpa Magnitnaya Hematite 53 1000 004 0.02 — - 3,000,000 5,000,000 8,000,000 —
' ' E Nicaragua :
>t Moante Carmelo . 35 km N.E. .
,3 Managua Magnitnaya Hematite 60 7.00 0.02 0.02 — — — 8,500,000 8,500,000
. B ' ' 20,000,000
West Indies
Cuba .
Mayari . . . . . 20 km south Latherite Limonite @ 45 400 0.02 0.03 — -— —_ 530,000,000 530,000,000
Moa ... ... " N.E. region Latherite Limonite ¢ 45 400 0.02 0.06 — — —_ 1,570,000,000 1,570,000,000
Camaglicy . . . . Caribbean Latherite Limonitc @ 46 55 003 006 — . - - 400,000,000, 400,000,000
_ T .;,I' , . 2,500,000,000
Dominican Rep. . T e )
Duarte Hatillo . . Bilbao 'Magnctitc 67 1.5 003 006 — — 8,500,000 41,500,000 50,000,000

a Contalns 1.7 per cent Cr and 2.0 per cent Ni. ' - "

=
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ANNEX I
Cu T : Chile: fron ore resources and reserves
TS e e - - . ': ~ TTmTTEms e e (hl merrlc fUﬂJ)
- . " Percentages Reserves
) ‘ Production Potenstlal
. Ore bodies Location Type Mineral Fe S10, P S 1962 Froven Indicated Calculated Total resources
Ei Laco - : . : .
Cia. Minera Santa Fe 300km E. of Kiruna Magnetite and .
L. Antofagusta ) Hematite 63 1.50 035 0.10 -— —_ — —_ —_ 250,000,000
Cerro Indn e '
Soc. Minera Cerro Indn 79 km E. of Kiruna Hematite and .
: Caldera ’ Magnetite 62 3.50 0.01 0.01 740,000 630,000 2,500,000 2,500,000 5.530,000 —_
Carmen
Cia. Minera Santa Fe¢ S0 km E. of Kiruna Magnetite 63 3.50 030 0.10 1,000,000 3,000,000 2,000,000 5,000,000 10J00,000 —
’ . Chaiflaral .
Las Adrtantas .
Cia. Minera de Atacama . 50 kmE. of Magnitnaya Magnetite and
o * ' Caldera Hematite 64 400 001 "0.04 300,000 2,000,000 5,000,000 3,000,000 10,500,000 —
Los Colorados — etc. . ' '
Cia. de Pierre de Atacama . 52 km E. of Kiruna Hematite 62 900 006 005 180,000 1,000,000 2,500,000 3,500,000 7,880,000 —_
- : , Carrinal
Huantané h
Cia. Mincra Santa Bérbara 48 km E. of Magnitnaya Hematite and :
Co Huasco Magnetite 64 8.00 0.02 0.1 500,000 1,000,000 2,000,000 1,500,000 4,500,000 _
El Algarrobo ' : .
Cia. Acero del Pacifico . . 38 kmE. of Kiruna Magnetite and
. Guacolda Hematite 64 550 015 0.05 1,200,000 50,000,000 30,000,000 40,000,000 120,632,000 —_—
Cristales . . .. ... « « 69km N. of Kiruna Hematite and
. . Cruz Grande Magnetite 64 400 002 040 —_— 5,000,000 5,000,000 5,000,000  15,0m,000 —_—
Bandurria and others ' e
_ La Suerte, Hematita
‘CertoNegto . . .+ . . . 60kmE. of Kiruna Hematite 60 6.00 0.02 001 1,120,000 5,000,000 20,000,000 25,000,000 50,08,000 —
tide-water ’ :
El Cheftar
LI.G. (Government-owned) 60 km N. of Magnitnaya Magnetite and
Vallemar Hematite 60  6.00 001 — — — R - 200,000,000
ElPlefta . . . . .. ... 30km N.E. of Kiruna Hematite and .
Cruz Grande Magnetite 60 350 017 002 — 2,00,0000 3,000,000 5,000,000 10,033,000 —
El Tofo ' i T :._:':’
Bethlehem Chile Iron Mines 29 km E.of  Kiruna - =~ Hematlte and
Cruz Grande . Magnetite 60 10.00 0.06 0.06 250,000 4,000,000 —_ —_— 4,008,000 —
El Remoral o
Bethlehem Chile Iron Mines 36 km N. of Kiruna Magnetite and
Guayadan Hemuatite 63 7.00 025 0.12 1,260,000 40,000,000 20,000,000 20,000,000 80,003,000 —
4

i P T § A e et




- ANNEX I (continued)

Perceniages Reserves
A . . . Production Portential .
) B Ore bodies . Location Type Mineral Fe Si0,y P S 1962 Proven Indicated Calculated Total resources
El Dorado . ' , : ‘ h _
Cia. Minera Santa Fe . . 110km S.E. of Kiruna Hematite and B ' '
Coquinbo Magnetite 64 400 0.05 020 550,000 2,000,000 2,500,000 —_ © 4,500,000 —
A Infieraille (several) . . . . . 110kmS.BE.of Kiruna Hematite and : ’
N Coquinbo Magnetite 62 400 030 020 - — 2,000,000 2,500,000 — 4,500,000 -
j Various small ore bodies . . 80kmE. of Kiruna Hematite 60 450 001 0.02 1,000,000 3,000,000 2,000,000 2,000,000 7,000,000 —_
3 tide-water ' .
Fortuna ) _' . ’ ] o
5 Development Corporation 120 km E. of  Kiruna Magnetite 60 800 001 080 —_ — 1,400,000 3,600,000 5,000,000 —
B Talca : :
E Balin ) ) ‘ ‘ : o
? Cia. Mahuelbuta . . . . 80kmS. of Lake Taconite 40 35,00 0.02 003 —_ — — . - — 500,000,000
s Labu Superior : -
X FPree ferriferous sands . . . . San Antonio  Stratified  Magnetite 25 7000 002 O0.15 — —_ . —_ . —_ —_ 300,000,000
= - Chilco coast . _ : ~ '
A ; ' TOTAL ESTIMATED ORE IN 1962 8,100,000 120,630,000 100,400,000 116,000,000 337,130,000 1,250,000,000
’ o 7
3 - o ' : : ANNEX IV
¥ . oL ) Colombla: iron ore resources and reserves
(In metric tons)
Percentages Reserves
- Production Potentia!
Ors bodies Location Type Mineral Fe Si104 P S 1962 Proven Irdicated Calculated Total resources
PasdelRio . . . . . « + . Chicanocha Minette Hematite
N : . River Valley (oolythe) 48 10 1.00 0.07 420,000 50,000,000 50,000,000 30,000,000 130,000,000 —
Medellln . . . ... ... Aburrd River Latherite  Limonite 45 15 000 0.07 -— 2,000,000 s 2,000,000 —
» o Valley ’
: Medellin . . . ... ... Aburrd River  Latherite  Limonite, _ 25 20 0.10 0.07 — 380,000,000
.;\; Valley PR Y
: Cerro Matose . . . . . . . Uré River Latherite  Hematiteand .
Valley Magnctite 50 6 030 020 —_ 10,000,000 10,000,000 20,000,000 40,000,000 —_

TOTAL ESTIMATED ORE IN 1961 420,000 60,000,000 62,000,000 50,000,000 172,000,000 380,000,000
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s ' v eIty _© "~ Mexico: tron ore resources and reserves
: (In metric tons)
. Percentages Reserves .
Production Pocewiadd
"3 Ore bodies Location Type Minesal Fe Si0g P S 1962 Proven Indicated Calculated Total resoures
_“ Cerro de Mercado . . . . 3kmN. of Kiruna Hematite and . .
: © Durango ‘ Limonite 62 390 0.70 025 1,000,000 50,000,000 10,000,000, 10,000,000 70,000,000 - —
A LaPerla .. ...... 1kmS. of Magnitnaya Hematite 60 700 0.1 030 200,000 25,000,000 20,000,000 5,000,000 50,000,000 -
E : Tacubaya .
5 SantaUrsula . . .. .. N.S. Fernando — ' Hematite 62 370 0.10 0.20 —_ 10,000,000 3,000,000 17,000,000 30,000,000 —
X Various: Vokan, La Negra  Northern zone — Hematite 60 4.00 0.12 025 100,000 2,000,000 55,000,000 55,000,000 112,000,000 —_
% and Golondrina . . . . : '
u El Maney and others . . . Central zone Magnitnaya Hematite 65 12.60 0.10 0.20 —_ 62,000,000 35,000,000 34,000,000 131,000,000 —
# Flutén . . . . .. .« o . S0km from Magnitnaya Hematite 63 3.50 0.05 008 —_ 400,000 50,000 — 450,000 —
e : La Unijon : .
R . oo . Pihvano ... .. ... 40 km N. E. of Magnitnaya Hematite 61 300 020 0.10 —_ 680,000 — 280,000 950,000 —
T P " Colina :
s T . : ElEncino . . . .. ... 18 km S, of Magnitnaya Hematite 60 450 032 0.13 -_ 6,500,000 5,000,000 5,000,000 16,500,000 —_
e Pihuano » N
B Las Truchas group . . . . 9kmfrom Magnitnaya Hematite $9 750 0.04 114 —_ 66,000,000 7,000,000 — 73,000,000 -—
S ¢+ Playa Asul ) ) ’ ) T .
. )J Senitua . . . ... ... 30 km N.W. of Magnitnaya Hematite 65 170 003 037 - — 12,000,000 8,000,000 10,000,000 30,000,000 —
e a . Sola de vega h
Q Various: Sol y Luna, Aquita
A andChulla ... ... Central zone Magnitnaya Hematite 60 400 0.12 020 — 5,000,000 5,000,000 50,000,000 60,000,000 —
1 TOTAL ESTIMATED ORE EN 1961 1,300,000 239,580,000 148,050,000 186,280,000 573,910,000 —
){ NS
5 ANNEX VI
L Peru: iron ore resources and reserves
x
‘33 (In metric tons) _
Ry Percentages R Réserves - K s .. ’
’ ;z Production Potential
. ij Ore bodles Locatlon Type Mineral Fe 8i0g P S 1962 Proven Indicated Colculated Taal resources
7]
& Marcona . . . . . . .. 23 km from Magnitnaya Hematite and . ! :
i San Juan Limonite 60 4 018 0407 5230,000 40,000,000 170,000,000 460,000,000 670,000,000 —
g Jaurila . . . . . . ... 14 km S. E. of Magnitnaya Hematite and .
E Ica Magnetijs 50 6 050 0.10 — — 1,000,000 1,000,000 —
A Huaoravilea . . . . . . . 50 km from Bilbao |, J;ﬂ’Hv;;pa_f;xc' 60 4 010 0.60 — 32,000,000 32,000,000 64,000,000 —
A Huancayo e )
L Tambo Grande . . . .. 45 km from Bilbao . Hematite 46 8 020 040 — 12,000,000 20,000,009 32,000,000 —
TOTAL ESTIMATED ORE IN 1961 5,230,000 40,000,000 214,000,000 513,000,000 767,000,000 —
g a Also contalns 1.5 per cent copper. '
; -
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i ‘" ANNEX VI
4 . . . - 4 " Venezuela: fron ore resources and reserves
) 3 ‘ ) (In metric tons)
e ' »; ’ T Percentages Reserves
o . Production Potentlal
e Ore bodies Location Type Mineral Fe S10, P s 1962 Proven Indlcated Calculated Totad resources
L P .
T ,p" L C CerroBolivar . . ... 85kmS. of Lake Hematite 62 070 0.15 001 11,060,000 653,000,000 $33,000,000 500,000,000 1,686,000,000 —
SR B Bolivar Superior A _
° ! BlPao. .. ... ... 48 km S. of Lake Hematite - 64 030 003 0.03 2,140,000 92,000,000 150,000,000 — 242,000,000 —_
= . Palda Superior .
: Cuad. San Isidro (various) 90km S. B.of Lake Hematite 60 3.00 015 0.01 — 563,000,000 267,000,000 —_ 830,000,000 780,000,000
. % - =2 Bolivar Superior 3
- '} MarfaLuisa . . . . . . 65kmS.Eof Lake Hematite 64 090 0.15 0.01 - -— 150,000,000 — 150,000,000 —_
o . ' Bolivar Superior
Piacca . . . ... ... 30km S. of Lake Itabirite 45 5300 — —_ — — - — —_— 225,000,000
3 : Los Castillos  Superior
3 ElTrueno . . .. ... 140km S. of  Lake Hematite 55 090 0.15 0.01 —_ — L — - —_— 150,000,000
g U Bolivar Superior
A LasGrullas . ... .. 40 km E. of Lake Hematite 55 0.0 0.15 0.01 —_ —_ — — — 50,000,000
A El Pao Superior . .
E Los Castillos . . . . . . 30km N. of Lake Itabirite 45 50.00 -- — — -— — — — 20,000,000
Piacea Superior
TOTAL ESTIMATED ORE IN 1961 13,200,000 1,308,000,000 1,000,000,000 500,000,000 2,508,000,0600 1,225,000,000
a Contains 45 per cent Fe and 18 per cent SiO,.
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ANNEX VI

Brazil: fron ore resources and reserves

== (In metrie tons)

TOTAL ESTIMATED ORE IN 1961

_ Percentages Reserves
: - X Production Potential
Ore bodies Location Type Mineral Fe 510y P S 1962 Proven Indicated Calculated Total resources
Minas Geraes : . . .
(several) . . . 320 km N.W. of Lake Hematite 66 0.52 003 0.01 10,242,000 1,146,000,000 —_ 950,000,000  2,096,000,000 -
: . Rio de Janeiro  Superior S o -

. Minas Geraes . .

(several) . . . 320 km N.W. of Lake Hematite 50 6.00 0.14 0.1 — 500,000,000 1,500,000,000 1,000,000,000 3,000,000,000
Rio de J4neiro Superior ’ '
Minas Geraes . .
(several) . . . . 320km N.W.of Lake Itabirite 35 200 ? ? —_ 5,000,000,000 — 5,000,000,000 10,000,000,000 18,000,000,000
i cy Rio de Janeiro Superior
Urucum ..... Bolivian frontiecr Lake Itabirite @ $5 10.00 0.11 0.01 24,000¢ 300,000,000 — —_ 300,000,000 10,000,000,000
. Superior .
Amapa ..... Mouth of the Lake Itabirite 66 4.00 ? ? — — —_ —_ 9,000,000
Amazon Superior .
’ Bama (several) Santa Fe Lake Itabirite 60 6.00 0.03 001 6,000 —_ —_— —_— — 50,000,000
Superior -

Sao Paulo (several)  Joquia-Registro  Massive Magnetite 60 015 0.01 0.0! 2,000 500,000 3,000,000 — 3,500,000 —
Parana. . . .-. . Rio Branco Massive Magnetite 60 0.20 0.0z 0.01 172,000 11,600,009 — 10,000,000 21,600,000 —_

10,446,000  6,958,100,000 1,503,000,000

6,960,000,000 15,421,100,000 28,059,000,000

e Includes reserves of 62 per cent Fe, 4.5 per cent SiO, and 0.16 per cent P, plus 0.04 per cent S; and :esources containing 50 per cent Fe, 15 per cent SxOl and 0.02 per cent P, plus 0.04 per

cent S; and 45 per cent manganese beds, in production.
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