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JCHAPTER T

IHTRODUCTION

This repert is one of the sectoral studies necessary for
preparing a complete study on industrialization and economlc .
,co~0perat10n for the Nerth African” sub- reglon.

Ite aim is to gather the most 1mport&nt informatior on the .
actual situation of non~ferreus metal ore mining in this sub-region
and %o project the most de81rable uevelonent of the industry until

1980,

The wmining industry has a special feature that distingulshes:
it from other industries, It needs geological reserves of minerals
in such amounts, gqualities and conditions that they can be extracted
economically. The knowledge of thise factors is an essential pre-
liminary to a mining study. Geological Tesearciy of ten very -
expensive, is NECeSSATY .. ‘A.omine d¥s-usually a big industrial enter— . .
prise which needs a large investment for its establishment and takes
several years before it reachés full capacity. One needs detailed
geological, technical and economic studies.belore ene can décide on’
such an invesiment. Of coirse, similar studies are also negessary in
other 1ndustrles, but the degree of uncertainty there is much lower
than in mining. One must have this in mind when preparlné a mining
study. In the present.case..an additional dlfflculty was the lack of
vefyglmportant 1nformatlon especldlly concerning reserves, new projects
and costs of prodiction, Some governnents consider théze confidential
-and do not wish to make then avallanle. Alternative - 1nformatlon mist
then be obtalned by analegy and e@tlmatlon. :
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CHAPTER IT
INDUSTRY DR3CRIPTION

-

The following non-ferrous metal oresg are mined in the countries
of the North African sub-region:

Manganese . - "Morocco and United Arab Republic
Zinc and lead - Moroscco, Algeria, Tunisia '
Copper - - Morocco, and smali amounts in Algeria
Cobalt - HMordceo

Antimony - . . Morocco

Chrome | = . Sudan o

Tin N - In very small amounts in Moroceco and

wercury in Tunisia.

Th? folléWihg téble gives the amount of production in tons of';*
concentrates in 1964, : : e s

Table 1 P:o&uction in'tonéfof concentrates in 1964

EA]

Country

Mineral Hloroces Klgeria MuUrisiz U AT Tibya . Sudan Total
Manganese ore :~ 341,078 - L 482,497 < 1,200 524,775
Lead cre .- - 403,944 13,601 13,406 - - - . 125,545
Zine ore . 80,974 64,274 6,000 - - - 151,248
Antimony ore 3,282 - - - - - 3,282
Copper ore 6,504 3,900 - - - s - 10,404
Cobalt ore 15,253 - - - - -~ 15,253
Tin ore 20 - - - - - 20
Chrome ore - - - - - 30,G00 30,000

One can see from this table that the main mining activities are in
Moroccc. Its production is also the most diversified. In the second place
ig United Arab Republic with its manganese ore production; at third place

Algeria with its zinc and lead ores groduction. Sudan and Tunisia pro
small amcounts of ores and libya has no productiocn at all.

duce

The mines are usually very small. The smallest ones are ‘joined in

co—cperatives and use very simple production methods. Some of them
producing manganese, lead and zinc are of medium size,

The ores occur mainly in veins and lenses. They are reached from
the surface in pits or horizontal galleries (adits) when the deposits,
as often occurs, lie in mounvains. The ores are separated from 4he
criginal rock using drilling engines and explosives. The crushed ores
are roughly separated from the sterile rocks by workers and loaded
geparately in trucks. They may be also transported on conveyor belts.



jgkfrlca and Brazil., In ths North. African region 1t is produaed ln P
'EN:rocco and ‘in the United Arab Republlc. : Croa
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The ores, after being transported to the Surzace, have to be
enrlched by using more or less sophisticated mechanical .and’ phy51co—
chemloal methods. QCenerally speaking, the ores have to'be cld551flea
according to size and crushed and washed with water in spe01a1 machines.
These processes may be repeated several tlmes. In: thls way: the ores
can be geparated from useless rock. ‘They are kHOWn ther as’ concentrates
and may be transported and sold as the main raw materlals for the
metallurgical industry. The above operations are done in Washlng
plants which can treat ores ironm several small mines. It 1s ‘also
possible to separate thers mlnerals frem mzxed dep051ts, for 1nstance,

1ead ore from zinc Qre.

Almost all coancentrates of North Afrlcan countrles are exported
by sea outside Africa. Only in Morocco and Tunisia are there foundrles

Whlch produce lead as metal.

horld market smtuatlon

e

The World 9rouuct10n of all non—ferrous metal mlnerals produced in
Yorth Africa increased during the period of 1960-1965 with the 51ngle
exceptlon of cobalt. _ FL

The rate of increase! Was h15hest for manganese {31 per cent) and

', wine (28 per cent) medium- for COpPRL {1945 per cént) and antimony .
©1(18.1 per cent) and, lowest ‘for -chrome (14 per cerit) and. lead.: (12 3 per cent).
i i¥ge productlon of cobalt:ore decreased (~6.2 per cent)

Tables numbered 2 to 8 give the production, imporis. an& exports of
e ldrgest producing and importing countries in 1960, 1964 dnd’ 1965,
‘or manganeue, lea,dﬂ Zlnc, conper, dntlmony, c@oalt and dhrome.:

Manganese ore (Tdble 2) B IR ?*“ ;".?'; _ i?

‘L horld production of manganese ore increased r&pldly from 13 9
illion tens in 1060 to 18.2 million tons in 1965, that is by 31 per

fUCent.f

o Mangaﬂese is consumed mostly in steel maklng but is used also
~"‘nonwferrous allovs and in onemloals. , :

'

The main producing countrleb are: U.S3.3. R,, Indla, Chlna, Souﬁh

- The ahare of these counurles 1n world Droductlon was: 5 4 per cent
“1960 and 3 per cent in 19653 production fal llné durlng this perlod

H,frém T&T OOO tons teo: 549,000 tonsg' A1l producing” countrles except !

China and Japan export ores to the developed countrles. “The U. SN SR
expo*tg 13=16 per cé&nt of its productlon. The main. importers are. ﬁ¢
U.u.A.,‘Japang_FranPe, est Germany, Norway and Great Brlfaln.- ; E

| R
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New production or prejects are as follows:

In-Aus$ralia, shipments: started from® Groote ryla,nds operatlons
in the Gulf of Carpentaria, Northern terrluory in 1966. The capacity .
of the crushing- plant will be 400; 000 tons vearlyi although productzon
will probably be 200,000 tons yearly 1n the first stage._

In Ivory Coast the reserves of the Grande Lahon wine have, risen by
200,000 tons. In Chiley a driiling programme has been commenced to.
evaluate the: &mrral Qu@madc marbanese de9031ts in Coqulmoo Province.

In Me:ucos the Export—Import Bank has authorized a US%5 million
loan to.a Mexican firam to develop its manganese propertles at Malango -
in Hidalgo Btate. : New facilities are Scheduled to be in operatlon by

1968,
2. Lead ore:
World productlon of" 1ead ore rose PR 2 4 ‘nillion tons in 1960 hsr

to 2.7 million tons im 1965 in metal contént  (Table 3}. The main
producing countrles are: U.S.5.3.; Australia, U.B.A, - Mexicod: and ™

“Cakada. Morocco, with 76,000 tons 'of métal in 1965 belongs to -the - \
“medlum-51ze producers. Its share in world proauctlon ia about 3 per SR
.‘fcent _ : . _ ,

Almost all countries produce lead from the ores and export metal
but few export ore, The main exporters of ore are: Morocco, Canada,
Peru and Australia. banada and Peru. export 40 per cént of ‘produced ore,
Australia 20 per’ cent, Morocoo 10 per cent. . The main- lmporters ares -
Belgiu, Luxembouty , Qermany (Fed. Rep. )y Prance and U.B.4. It is
‘expgoted that mine output will rise by 9 ver cent in 1967 in comparison =
with 1966, :

3.*T-Zihc oke

World production of zinec ore rose from 3. 2 mllllon tons in 1960
to 4.1 million tons in 1965 in metal content (Table 4).

The main producing countries are: - U.S. Ay, Canada.9 Te3.13. Q'
Australia, Mexico, Peru and Japan. ‘The share of Horocco, Algerla and
Tunisia in world productlon was about 2 per ceant in 1965

The main exporters aree;.danada, Mexloo, Peru and ﬁustralla. C
Morocco, Algeria and. Tunisia, export their whole. productlon. The
1mport1ng countrles are the same. as for lead. - :

During 1966 mine output increased by 6 per ceat over 1965 The
increase came mainly from Canada where three new mines began to produce
and from Japan, Australia, Spain and Ireland. It is expected that the
dincreage in 196T w111 be about 11 per cent, that is 450,000 tons, mainly
from’ Can@da._ﬂ ; : C R

C U
T - ST DR AN R A
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4 Copper

World production of copper.ore ro8e from 4.1 million tong in 1960
to 4.9 million tons in 1965 in metal content (Table 5). The main & = -
producers aré: U.S.A., Zambid, Chile, U.S.5.2. and Canada. The
copper cre production of Morocco and Algeria is insignificant on a
world scale (about 0.6 per cent).

Almostvall producers of copper ore transform it into metal and -
export it in this forms; only the Philippines, which produces
about 60,000 tons of metal content ore exports it as such,

Carada, which is the biggest exporter of ofe, exports 20 per cent
of its output. 'The biggest importing countries are: Japan, Germany.
(Fed. Repy), Sweden and Norway. '

Mine output in 1966 was only 1 per cent higher than in. 1965,
The future development is uncertain depending to some extent on the
situation in Vietnams which could make a difference to the military
needs of the-U.S.A.'(about'350f400,000‘tons-yearlqu R

(Source: IEnginesring and Mining Journal, February 1967, Article: ”Copper?
page 122). The future production of the Congo is also not clear. Never-
theless, the copper industry has invested heavily in'finding and developing
new mines so that a large increase of capacity in coming years is possible.

5 Antimony

. World production of antimony ores is wvery small ih comparison. with
that of the above metals, but it has.alse shown a tendency to increase, ..
rising from 52,000 tons in 1960 0.61,000 tons in 1965, that is by 18 per
cent.. . . . 5o L : _ ' ' -

The main producing countries are: China (mainlangd), South Africa,
U.5.5.R., Bolivia and Mexico. Morocco's share is about 3 per cent. - The
main exporters are: South Africa; Bolivia and Mexico.-

€. Cobalt

World cobalt ore production is even smaller than that of antimony.
It was 16,000 tons in.1960 and dropped to 15,000 tons in 1985. -

The main producers are: Congo (55 per cent), Zambia, Canada and
Moroccoe. Moroceco's share is about 10 per cent. Morccco exports only
cobalt ore. - All other countries export cobalt as metal. The ore is.
exported mainly to ¥rance. The demand will probably be high in the
near future.

T.  Chrome

The world careme ore production increased from 4.3 million tons in
1960 to0 4.9 million tons in 1965, that is by 14 per cent. The main Lo~
ducers ares U.S.3.2., South Africa, the Philippines, Rhodeesia, Turkey
and Albania.
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The Maiﬁ exporters are: .U,SQSQB,, Souih Africa;'Rhodégia;
The Philippines, Turkey and Albania. Ore is' imported by:U.S.A.;

Germany (Fedaral Republic), Japan, Great Britainfand-?rance. E

The only producer of ‘chrome ore in Norih African region id Sudan ,
whose ore deposits have very difficult transport conditions ° :
Prices '

The world annual average market. prices of metals are taken from
the Engineéring'énd‘Mining Journal, February 1967, fT@bleﬂ9ﬂgi&és ‘the
prices since 1930 until 1960 for every fifth year andsince 1960 until
1965 for each year. Thers are ‘prices for lead, zinc and copper. Table
10 gives the trends of these pﬁipesp'taking as the bagic year$ 1950 and
1960, One can see from thes& tables that the prices ‘fose shatply for all
these metals. 'In. the period 1960-1965 the increase'wase S

lead - : 26.7 per cent :

zinc - i 12.0 per cent

¢opper - = Co

(inside WSA) " — - .- 16.0 per cent

Gopper D '
(rutside USA)Y - © €5.8 per cent - : P ;

One can generally say that this ‘tendency will co@tinue,_althogghﬁj
there may be years when the prices will decrease in gomparison With .-
previous years. ' In particular,: the prices of cépper”aﬁd antimony are .
very unstable. - : ' RS .
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i h sl OEARTER ITL eIl i i L et
SR MOROCCO

"The HBon- ferrous'ﬁétal'ores mines. dféAvery dispersedwih“fhé
country but they are mainly connected with the mnuntains of the
Middle, High and Anti-ftias. Tranuport donditions are difficudt

‘becatse the concentrate must be transported by road to the poris or

by road and rail, and the distance by road transport for some mines- ;
is between 200-370 kllometres. SRR

Manganese

TPREPE ETe tHe minedT IninLIn the westérk Part “of the High Atlas and
Bou Arfa in the High Plateau. region near the eastern border with Algeria.

Lead and zinc .. ..

These minerals are produced in the same mines, There are four
larger mines: . Tpulssit and Zellidja near Ouida by the eastern border,
Aoull—W1bladen in “the valley of Moulouya between Middle and Eigh Atlas,
and Acuam in Central Moroccon. Small mines in the southern province of
Tafilalet and in High Ouir are exploited as co-operatives.. ..

Cobalt
The only worklng mine is Bou Azzar 1n the souta of the ngh Atlas.

COEEGI‘ . . nl e g

There are twé more important mines: Bou Skour.in the gouth of the
High Atlas and Djibel Klakh in High Plateau Region near Bou Arfa.

Antimony is produqed‘ih very small mines in the region of Middle
Atlas. The price of antimony is very unstable. ' Production costs are
high and the mines can only make g profit during perlods of hlgh prices,

Tin

There is one small deposit at El Karit near Oulmes situated horth-
west of the Middle Atlas., The ore is smelted locally.

Geological reserves and researches

The geological rescrves of ores on 31 December 1966 1n tons of
minerals (concentrates) are given in Table i1i. '
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Table 11 : Geological reserves of minerals on 3% December 1966

(in tons)

Minerals Certain Probable :  Pes

Manganese .- . .. 1,600,000 . .~ 250,000 "
Lead: - - .. . .. . ... 239,000 . 425,000
Zine. .. . . . 121,000 260,000

Cobalt | © 33,0000 7 2,500
Copper 17,00C 21,200
Antimony » - - R
Tin ‘ - ‘ - . A

7 Sources  Ministry. of Industry of ‘the Kingdonm of MOFOCCO.

The reserves dlstrlbuted by mines are glven in years of . productloﬁ
as follOWS°

%nganese RO oo Years of production

Imlnl B LN o S 10

Bou Arfa- o et . 3

Research at Imini has noi given good results, but at Bou ArfaT"“z
the outliook for research is good taough the quality of the mlneral is
poor.: This makes it difficult to sell. : . : S

Lgad and zinc

Mlne‘f' ... .. . Years

Mouissit T 15 - 20
Bou Beker : 3 - 5 o
Aouli - Mibladen 5 - 10 TR
Anuan - L. .10 _

. Tafllalet reglon;“,fﬁ.'ﬁl. T
High Guir T 528

Cobalt

. Bou Azmzar N L 2 -
Arbat . “'  L o =

RN}

Copper

. Bou Skour , . h- 8
Djebel Xlakh o S5 8T
_ cha o eEde. LT T
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Antimony and tin

Reserves are not known.

Dep031ts hltherto unworked

Central Ko rotco (p"ov1nces Kenrtra9 JeKnes and Xdap Es—Souk)

r"he geological researches carried out by the Buréau des Recherches
et Participations Minidres has brought to llght an important deposit of
lead, zinc, pyrite,. and valuable metalstin’ the Ougnat Massxve. The
quantltles of ores are. not- known yet. R ENpe :

An important dep031t of lead ore ‘has besn found on the northsrn
slopes of the High Atlas- (hibelt and digh Moulouya), known as "Moulouya
lead". The reserves of rough lead ore are 10 million tong Jith o a lead.
content of 3 per cent. Studies are now belng made to examlne tﬂe
rentablllty of the exp101tat10n. L S

Anether ﬂep051t ‘of” lead and 21nc ores of a. strdtum.type dre: found
in the region of Missour - Bou Selham = Merija that 1s s1tuated to the
north of the ngh Atlas., - : ; >

 '¢x Research i cop;ev in the reglon of Antl—Atlas has been 1n1tlated
by signing contracts with Tugoslav and American companies., The dep051t
of Allous in the south of the bouss Valley will be 1nvest1gated

Geqloglcal research and. activities

Astivities in the domaln of geology nave been descrlbed in the
Threeﬁyear Plan 1965 1967 : ' : b

Overall activzty

Printiﬁg of geological maps

Several maps of scale 1/50,000, 1/1oc,doo and .1/200,000 have ‘to
be printed in order io complete the serles OI medlumwscale Jmaps .

Special maps like- geo»tecnnlcal maps, metallogenic maps, maps of
mineral deposits and general grav1metrlc maps are also progected

Aerial photographs will be prepared 59901ally in the Quarzazate,
Tafilalet, Al Jocelma and kador Teg 1ons.‘ T

Funds for these purposes are as follows: S
Geological maps 1/50,000, 1/100,000 and 1/20@ ooo . 1,810,000 DI

1/500,000 maps of : Tarfdya .o 504000 DHE
Special maps ‘- : oo oo 0. 480,000 DH
Geophysical maps = o ' 60,000 DH

Aerial photographs. 250,000 DH

2,650,000 DH
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"Publications

Various publications have +c be‘prepared_-5Mémcféhdé'dﬁ;ﬁfﬁéfélf:
deposits in the region of Oujhda, the High Atlas, the Anti-Atlas-and
the Djebilet are among them, - oo ' ' :

Punde for. this purpose ares

| Proposed undertakings. . - .. 660,000 DH'

Mines and geology = - 170,000 DE
L Totalii 780,000 DE'

T

Study of sedimgntary basins

During the last few years a Sedimehtafy Basin Research Office has
been formed. It deals withs The High Plateaux,. the Cuercit basin:_

and the -Houlouya; Bahira and Tadella.
Pfospecting in the Quarzazate basin, the Sousé;‘thé Gareb, provinces
of Nador, Al Hoceima‘and the Triffla Plain isﬁqovered.by‘theHThregﬁyear

Plan, .. o .

- Punds for this purpsse aves 2,800,000 D8
Geoghzsics S B EE AEP E

. General activity will deal with fﬁelpreﬁaration'of gf@#iﬁet%ﬁc”ﬁapé
and testing of methods. Some zZones with ancmalies will be specially

investigated to assist mining work in the Central Sebilety i thé: Behhimas
area, Central Morocco, etc,

Funds for these purposes are:

Gensral séophysios - " 210,000 DH
Geophysics ‘applied 4o mining work 500,000 DH

| Total . 710,000, DH
Frospecting of mineral depogits

The funds for prospecting are as follows:

Beryliiometer prospecting . oo . 60,000 DE .-
Alluvial prospecting = a 50,000 DH. -

~ Mining soundings 580,000 pH . .
Shafts and trenches 150,000 DH. . -

850,000 DH
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Laboratory work

Spectrography o . 50, OOO,ﬁH
Chemistry and mineralogy o 150 000 DH
Chemical laboratory : 50,060 IH

Total 250,000 oH

Consoiidation of the installation B g _
Supplementary test with lead 200,000 DH

New constructions

So0lid construction of the geocﬁféﬁé— ;
1og1cal 1aboratory . — arléQ,QQQ:DH

Geochemlcal Qrosnectlon

This is a new type of prospectlng

in Morocco that has ‘to be ‘developed.

Funds for deta;led geoﬁchemlstry

are . e =‘f.'Y“' o 70GC,000 IH
The total funds for &ll” typeu:of

geological act1v1t1es desorlbed .
above are : P 8,600,000 DH

These funds 4o hot’ intiude the funds for petroleum research and., .. .
detailed geological research on specific projects such as lead -

Moulouya, Bou Madine, Irherm and El Hammam. These funds will:be.... ...~
found by investments. : G e

Researéli on-mingrals

These researches are concentrated on: |

lead - zinc - silver
BODDET . o e e e e
potassium " S

s if Lead - zing ~ silver
N Eormatlons to be searched over are: limsstone backbone of the lef
“(Tntouan Prov1nceL Beni Maden deposits; Ante-Riff miocene (Pem)s '
<lmmouzer de Mampmoucha, Foum. Jerar deposits (Tafllalet)
Various lndlcatlons in the High Atlas. D SR
 311ver d99051ts at Zgounaer/Quarzazate ‘ : T
 Var1ous 1ndlcat10ns in the Dgebllet and tiae 115n Atlas (Marrakesh), 7
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Cogper

The indicatiqns for copper are in:

Tafilalet (Anti-Atlas) oo _
Quarzazate (Anti-Atlas)(Sirous nassive)
Marrakesh (Djebilet)

Agadir (Anti~At1as)~-w—-;;

Miscellansous

Following researcheés are in view:

Antimony in Meknes province

Manganese in Quida province

Manganese in Quarzazate province

Precious metals, beryllium and other in Quarzazate province,

Financial plan for researches in 19651967 iy

Lead, zinc, siiver : 4.4 million DH*
Copper, Anti-Atlas 2.9 willion DH -°
Copper, Djebilet . "~ 1.0 million DH
Miscellaneous 1.7 million DH
Potassium - 10.5 million DI
Total ) 20.5 miliion DH

Financed by the Bureau des. Recherches et Farticipations Minidres = " 7

9.9 million DHE.

Gross output in guantitieés and values (productibn)

Tables 12 and 13 give the quantities and values. of. ore production - - -

from 1960 to 1965. The quantities in tons are concentrates.

Table 12 : Production of ores in Morocco

Ores Tons of concentrate

1960 1961 1962 1963  19¢4 1965 1961565

langanese chemical 93,901 114,450 100,595 8,897 74,678 54,452  -413,076

Manganese metal-

iurgical 389,183 456,634 368,758 26Q}o51:266,400‘321,429*1,679,272
Lead 1355124 128,004 131,284 106,073 103,944 113,260 582,565
Zine 82,268 67,655 58,354 58,618 80,974 95,015 360,616
Antimony ~ T 719 - 819 866 1,742 3,282 4,586 11,295
Copper 5,020 5,623 7,696 6,119 6,504 6,278 32,220
Cobalt 12,712 12,899 14,364 13,707 155253 16,654 72,877
Tin 15 19 16 13 20 23 91

Source: Yearly Statistics of Horocco.
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Table 13 1 Production values cof ores in Moroccco

In TH

Ores 1960 1961 1964 : 1965,,‘?

Manganese chemical 37,600,000 45,780,000 - 12,710,329
Manganese metallurgical 58,350,000 68,495,000 - 18,399,877 .
Lead 67,500,000 64,002,000}13 0000 96,961,564
Zine 27,060,000 22,326,000} 241939000 35 875 910
Antimony 430,000  491,00C : 44,015,044
Copper 3,012,000 3,374,000 _ 6,820,301
Cobalt T : ,1101400,000 10,319,000 10 820 585
Tin . o © 100,000 167 000 ;' ;~_ L 70,976;2

Total t 204,452 000214 9)4 ooo 203 490&20180 674 586 -

Bourcess .Yearly Statistics of Moroeco, . 1061 S ' N
"L'Industrie et les Mines en 19649 Ministdre au Developpement

et du Plan. .

Informaticn from the Ministry- of. Industry and 1 ﬂlnlng. i s

The values of productlon are ﬂalculated wheh the concentrdtes 1eavn'
the - mlne.g“ .o : , , . o

The production of bigger mines and oo-Operatlves in 1965 was a8
follows: R T T VU S S S

Manganese - . : : _;- “;rm‘,wmf " ;i_j.

Tmisi o0 UR4L,000 bons o Lo .
s Bour Arfa T "108,500° tons A e e e s
'v@»mwwbouop.‘%uarzaz@te‘*"656LD tons S

Lead and zino . . Lead VZinGE- - Lead andmﬁincf

Zeliidja : : = _ E . 18,700 teas.
Touigsit = oo o e P i 15,000 tons -
Aouli el -~ 7. 18,500 %0ns | - o S
Mibladen .. @ ¢ 18,300 tone 7. g

Aousm " “"_,‘ “7 17,300 tons - - 1,600 tons
Beni Tadalt 5,000 "tons " 5,000 tons.... ..
Dait- = 0 To O R 11T M o

bO-Op. Tafllaletm;@f4} © 75500 tens - o o Ee
Ait Labbes _ _ 3 : . L 2,300 tons,

Cobalt

Bou Azzar 156,500 tons
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Djebel Klakh™ " 3 {5y tons

Bou Skour’ 3,500 tons

AntlmonJ

0

Benl Mezala S 915 téné._‘

One canh see from the productlon quantltles that since 1960 +the
productlon of manganese ores, both chemical and metdllurglcal, and v
of" ledd ore hag dlmlnlsned, and that of other ores 1ncreased The

- blggest 1norease is in antlmony anqﬁoobalt ores,

J“The total Walué of productlon dropped from. 204 452 OOO DH*

"“1960“#0'180?879;5DO'DH in 1965,

EXDCfféQﬁimgﬁiiéwaﬁdLﬁomestiﬁ;démahd“***“fT”'J

The total production of ores, ulta the exceutlon of lead and tln,
is exported. Table 14 gives the quantltles and-Table 15 the: values
.0, of  tHe exported ores. S

Table 14 i Ixports of gres from Morocco-

Tone of concentrates

Ores :
1960 1961 1962. r '1963» 1964 1965 1966

1a08amee 104,790 120,334 117,800 °'59,196 142,222 144,671 174,756

Manganese - .
metal- 282,472 329,821 316,210 290,459 191,612 176,267 159,999
lurgical, : P _ o

Lead ™ " "™416,188 98,342 93,451 137,583 95,785 145,205 88,896

Zing . . 10,627 755291 63,327 66,233 643369 98,148 90,326 ..

Antlmony o B35 1,147 1,013 1,349 1,868 3,027 - 2,739

Copper 4,814 4,427 5,458 6 5620 .. = 4,579 5,782 T:418

Cobalt 12,220 5,327 - 2,429 - 1@0;, 29 106 6,249 18,613

Source: 15601965 - Statistzques du uouvemen+ commer01al et marltlme du
Maroe.
1966 - Statistique interne du Mlnlstere du comuerce,’ de 1'1ndustrle
et dB Wines,
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Table 15 3 Bxports of ores from Moroaco - th. . h.. fo.elniiifolloellhol

Values fob in 1, DOO DH : B -

Ores g 9%&3/_.~L961;}. 19@34J, 19@5 1954“ TIgES T 1965

R £{2 977, 398 36 039§ 33 709 18,351 27,;74;‘ﬂé35941";]33;6?7

Manganese - " o , .
metal- 5,158,017 53,792 43,506 38,280 24,392 27,137, 16 453
lurgicsl : : o e

Lead = .. 5,544,803 45,700...38,762 .. 59,150 - 63,999 '126,079 71 392

Zine - 1,420,122 14,670 13,010 .15 398 19,819. 32,786 . 31,231

Antimony ... 7 34,904 . 05 e 845 e TOT 7138@8#-?r5$313f“””25644

Copper 296,680 25973 - 3,858 4 937 4,580 . 7,396 9,996

Cobalt . 732,593 3,343 1,288 - .4, 635 lﬁ:aﬁlgy 79301.214 21@;
e U ) FJ T a

Total -i5316455l715752%2 134 778' 1415548 1513613 224 562: 184 603

Sourcet Sane B for Table 5 TeT
a/The values for 1960 are in 1, OOO frﬁncs. '

One can see from the above tables that the amounts of exported ores
and their valuss have increased since 1960 with the excepiion.-of metallur—?
gical manganese wnlcn has aropped 51noe 1964

Imports

The quantities and velues of imporied ores arve given in Tables 16 and
i7. R T .

Table 16 + Imports of ores into Morocco -

Tons

Ores 1960 1961 1962 1963 1964 1965
Manganege dioxide 10 30 50 161 100 114
Alumini}?m R C 24475 s L e 1,236, :2,553 921, 2,502
Lead ’ ' - - TV ST R i?l,’:_B'ZS

Various metallic
minerals

236,056 253,840 156,121 333,915 264,678 295,697

Source: BSame as for Table 5.
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Table 17 : Imports of ores into Worosco

“Values 'in 1,000 TH -

Ores L ' i
e ' “<19605/ S1961 - 1962 1963 1964 1965 .
Harganese -dioxide 2,306 - 30 50 161 © 160 116 -
Auminium . 13,602 @ - 6715 . 146 . 53. 0 171 7
Lead L o - PR - ~ e TR e 19273
Various metalllc - SRR
mlnerals . 236)056 2,538 1,561 -39339f5-236474. 2,357

Total ff 251 964 2 568' 2,286' ‘3,646 "2,800‘ 4,517

Source Same as ior Table )a_‘
_g/ Values for' 1960 are-in 1,000 francse L
" The 1mported quart&txes uf masganese dioxide and aluminitm ore

“Laré very.small....The itemg-Rvarious metallic minerals" and lédd ore™ T

are not concentrates but rough ores which can be seen from the average.

value, i.e., 10 DH per ton. Thsy have probably been sent from Algerla S

to the ooncentratlon plants in Morocooor

Domestlc demdnd

The lead foundry of Cued-el Heiwmer takes 20-30,000 tons of local
concentrates yearly. It processed 32,700 tonz of these concentrates
in 1966. The whole tin concentrate is smelted Iocally. :

All other concentrates are exported.

The value of the nest demand is caleulated from the equationt — =

D= Veu demand

TP = Producticn
WI.z_ImpoEt.,_m
E = Bxport

The net demand so calculated includes also dif ferences in stocks
which may be important for mlnerals..n : ‘

“mitswyalue jia:

1964  « 50,000,000 DE
1965 - 10,831,000 DE

The minus value in 1965 is caused by exports being _greater than pro-—
duction, i.e., the ores produced in former years were exported in 1965.
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Bmployment

The employment data for the years 1960, 1964, 1965 ahd‘f966 are
given in Table 18, o ‘ ‘

Employment may be divided into thfeé groups%*‘

1. M&nagement, gsenior technicians and engineers, .
- 2. Junior technicians, sﬁperviéors_andiskilled workers -

3. Semi-skilled and unakilled Woékers.

The data for small mines are approximate.

Ore can sce from these data thaﬁ?employment at almost:all.mines

has fallen oWing to smallér production and higher efficiency,

Transport costs

The concentrates ars transportad ffom mines to the pqﬁts cr to
the plants by roads and then by railroads,. :Very few mides have
direct rail connexionsrand'therefore, trangport costs are important,
Table 19 gives the distances and transport costs for the larger: mines.

Tabla 19 : Transport costs

Distance

Mineral and nine: oy road éby railway ?ﬁaﬁséort costs
: km g EmLT Y =T DH/ton
Manganese é '
Imini 170 ??q&éTan ;o © 65,00
Bou Arfa . - 270 : 7§83
Lead, zinc : . ' . ; ' o
Zellidja - 127 L 20,127
Touissit 1 i8 - "-?.ELQTLH' ;2O{DO;U
Aculi : 345 R 42,01 .
Mibvladen ‘ 334 _ - L. 40,45 o
Djebel Aouam . 235 : T e 21,66
Copper
Bou Skour 285 267 . 100,94
Djebel Klakh : - - 270 :39.4C
Cobali _ ;
Bou Azer o232 : - ?3.65_5
Antimony E_ : Con
Beni Mesada ' & DU - C o 4.00
‘Me jma Salihine 230 - 42.00

M'Guedh 370 - 90.00




B/CN, 14/INR/161
Fage 27

Ore can see from this tab]e that tnm foilowxrg mines have the

-highest. Jtransport. costs:

The pqppa‘r;mme ‘,.Bou Skour . 100,94 pH
The antimony mine i'Guedh N 80,00
The cobalt wine Bru Azer 73.65
The. nanganess mi-n-e- Iminizy <+ o oo 65 .-OO‘

When one c¢mpares these costs w1tn the Value of tae ooncentrates .

the share of taese costs 15 as followss

Imini : Jd% .. Bou.Skour..  .10% - -~ -

" Bou"Amer T T 13% H'Guedh . 9%
Thuszthefhighést transpoft;dhdfges are fpr-lmini;u
‘”Investment

Investment from 1960 to 1966 is shown in- Table 20. ‘

Table :20 ;Jﬁ Tnvestment 1nn1,OOO DH

Winsrals 1960 1961 - 1962 - 1963 1964 - 1965

1966_1961-65

— e T HETE S
Manganege : .~ 4,520 5,250 11,150 3,890 4,030 4,640
Lead and zinc 16,530 15,370 11,880 6,650 13,500 12,840
Antimeny 300 200 200 350 300 930
Copper 1,540 3,210 2,080 1,020 1,200 1,240
Cobalt 1,220 860 940 650 2,100 1,000

45040 " 28,960
12,500 60,240

850 1,980
1,500 85750

1,160 5,550

Potal 94 110 24, 8@0 26 ?50 12,560 21,130 209650

20,050 105,480

The division of investmen’ into groups was only possible for 5= 6 mines

for the years 1964-~1966, The results are shown in Table 21,

Table 21 % investment groups shares . .

Average

Buildings 8. 4% 11.1% 14.1%

Materials 25 . 8% 23.3% 28.5%

S11.1
25.8
. 63.1

Bquipment ) 65,8%: 7 55-6%1_-‘4,.;57:4%. ”;f

CTotalte 200,04 0 100.0 - 100.0%

160.0°
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Investment in these mines represents 38-40% of the total invest—
ment. Investment in 1967 in the larger mines ‘is estimated from the

Three-year Plan at 19,700,000 DH. One-can'as$ume't@ét‘in°1967 this
investuwent will be 20-217million DHE, - T w0 fo oo

The averége Valué_éﬁAinvestment per ton of donéehtfateé:éufiﬁg the
pericd 1G61-1965 was as follows: ‘ ‘

Table 22 :  Investment values per ton of concentrates:

Production _

Quantities - Investment .- . Investment .

1961-1965 (tons) 1,000 DH - per tor in DH
Manganese 2,092,348 28,960 13.84
Lead, zinc . N 943,181 . 60,240 - .. 63.86
Antimony R 11,295 7 1,980 175429
Copper - 32,220 L 85750 o 271057
Cobalt 72,877 S BysR0 T T 76.15-

o This index has an.auxiliary value only because at least t%o indexes
aré necessary io estinate future investment, namely,” investment needed
o maintain production in existing mines and investment needed to incréase

-“LProdudﬁion-

-'-m_“§é§l§;23 giﬁaswtheﬂéiéésied futurewprodu¢f¥¢n in three variants.

, 'Aﬁﬁiliary_t@bles”givem$he~eorfesponding“réserﬁés'an&”in$é§¥ﬁéhﬁ'
reguired. . - pmen

Manganese

The Imini mine hes reserves for about 10 years of production, and
the other cne for only three years. It will be necessary to stop pro-
duction in 1975 unless new.reserves are found. Tt is expetted that new
‘reserves of from 4 to 7.5 million tons will be found which will produce _
| 200-400,000 tons per. annum.... - S B

Eead and zinc

) Tbemggiﬁjigééﬁigaﬁwmillmxeduee their production from 113,000 tons
"ot lead concentrate. and 95,000 tons of zinc goncentrate in 1965 to
8049Q,Qgpﬂtonsﬁ@iwiéadmand.6Oe655QOO-tons-uf”ziﬂc”ddﬁbentrates in 1980.

““Theré are new deposits at Moulouya and Bou Madine. The detailed projects

foresee a yearly production of 25,000 tons of lead concentrates from
Moulouya and 3.6~4,000 tons of lead concentrato and 19,000 tons of ainc
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concentrate from Bou Madine. It is expected to find deposits that
will: Enable - 16~39,000 “tons of lead concentrate and =~ 11-21,000 tons’
of zint concentrate to be produced in 1980. The new reserves needed
are . 2-3 million tons of lead concenhrats'.andii,7~2 million tons of
zine; cbncentr&te 0 be found by 1980. : o

_ }The total production in 1980 may be  125-160,000 tons of lead
concentrate and . §5~100,000 tong of 2zinc concentrate . ‘the higher
quantltles being probabke. ' L ) -

Antlmong :

~The productlon of this ore is ve“y caprlclous because prlces
fluctuate. It-is produced in small mines, and the reserves are unknown.

‘ It is expected that an average yearly pruduotlon of 2 OOO tons of
concen%rates may be reached ‘
Goggéfi

The existing two mines have reserves for 5—8 years of productlan.
But tnere are various, ¢ther indications of copper mentloned above. It
is expected that a future ‘production of 6.3-10,000 %ons Wlll be
reached but it is necessary to find new reserves of 125~i?0 0CO tons
of cdnqenurates for this purpose and to. establlsh new mlnes at’ the site
cf dep081ts,~.‘- o ‘

Cobalt

'5 There ‘is one mine for this mineral with reserves' for 2~3 years
on]y» -If new deposiis are not found, produotlon will: have to: ston. It is
expected that productlon will eltber cease or attain only & maxlmum of
183, 000 tons in 1980 ;- - L

The 31051ng down of the mine lq wors probable=

Investment

: The investment needed can: be estimated from 1nfonmatlon on ex1st1ng
pTOJects and indexes, one for keenlng the production on the sams level
and snother for production increases. The values of these 1ndexes are
taken from the investment quantities of the period 1960~1965 It must
be recognlzed that these values have an approximate 31gn1fzcance only.

|
; e J

Eetails of thess estimates are given in aux1llary}tables¢'

Mahgaﬂese

Tndex Ior ma1r+a nlng groduotlon 14 Dﬂ/t a.;;'

-
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The ihveétnent néedédg without the establlshment of a new mine,

iare therefore 19— 25 million DH for flve—year perlods for the lower

varlant and 26-28 million DH for the higher variant,

The cost of establlshlng & new mine w1th a capaclty of 100~15Q,OOO

‘tons is estimated at 20-30 mllllon DH.

it may be assumed for the hlgher variant that such a ﬁlne W111 be

Built during the period 1970*1980. o

Lead and zinec
f Index for malntalnlng pﬂoductlon 64 DH/tou..;f

Cost of constructlon of Moulouya mine 32,800, OOb TH

Cost of construction of Bou Madlne mine 31 500 OOO b
Cost of construction of & new mine with &
capacity of 25,000 tons. of concentrates 5 26 650 OOO DH

: From these assumptlons 1t can be seen that the 1ﬂvestment needed

1s 229 million DH for the lower variant and 320 million DH for the higher
one during the whole period 1966-1980. The construction of the Moulouya
mine and the beglnnlng of construction work at the Bou Madine mine during
the 1966-1970 perlod cause- '1nvestment in these years to be hlgher than
in 1ater periocds, > L :

Antlmogz 7 S oy
Maintaining index 175 DH/ton.

Irvestment needed -~ 1 750 OGO DH durlng Pive years.;f

éogger

| Malntalnlng index 271 DH/ton

New mine of 3*5 OOO tona capaclty - 10,000,000 DH,
Investment needed: 25 650—50 200,000 DH

The construction of 4wo mlnes is apsuimed for the hlgher varlant
Cobalt | I
Malntalnlng index 76 Dﬂ/ton.

: The construohlon of a new mlne with'a capacity Qf:‘ 15—@O,OQO;tonéP
may cnst 20—30 mllllon DH, ' . : S i :
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Investment needed: 11.4-47.8 million DH.
Lower variant is taken as more probable.

A reserve of 30-40 million DH is provided in case research is.
8o Tavourable that the construction of -ather-new mines: appears profltable.

Geological researches

15 5 17 5 mllllon DH are prov1ded for.khi=s.purpose. - -

i ThHe total amount op 1nvestment 19 egtimated at:

. 385.3% million DI for the lower variant
.-585.0 million DH for the higher variant, &nd
503.0 mllllon DE for the middle wvariant.

The proportion of investment to the valtue of nroductlon for these
three variants for the whole period 1966-198O is as follows: '

Value of production (in million- DH)

Pefio&fl:' Low variant ?Middle variant.. ngh varlant
196670 - .. 902.5 - 936.2 ;gf_ '946.2
197175 ' 869,0 9€6.4 - - . 1,010.1

1976-80 . . 828.7 T 989.7- “ﬁ_;"115Q83,7

.1966-80 .. < 2,600.2 : “ﬁ“2,892,3

The proportlon of investment to the value of productl@m 1s“g-u“'*

Low varlant 385.3 x 100 .- 14 82p S
. 2,600, 2 '
Middle'vdriant _ 503.0 x 100
e ;?%‘s? . 2,892.3 . -
High variaﬁt -585.0 x 100
The lowest one, as was to be expected, is for thc low variant and the

highest for the high variant but the highest variant has the pos31b111ty
of productidn 1ncreases in the more distant inture. : .

[

17;39%,. s

]

19 . 24% . .

A1l theselproportions are at & reasonable level. One must not forget

that the value of production is loco mine; at f.o.b. values the Propor-—
tions will be lower : e

Final statement v

The maln data ig gathered in Tables’ 26 and 27 ' The value of the
gross output. W111 not change very much during the period 1964- 198¢, and
neither Wlll the value added and employment: . Future douwestic demand’
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Table 25 : - Non-ferrous metal mingral mines
_Country: Morocco T o : L
Input structure of industry ISIC Fo. 1 EEE R ORI THE ST S E S
Tear 1964 L o : L

Absolute values _Input coefficients

Total =~ of which .. 2 as % of
' . dmported i oo .
sl — 2 3 i 4
O Agriculture, etc, ' o= . S
1 Wining and quarrying . -
20 Food menmufacturing industry - . LI
21 .Beverages1manuf50%uring'_ R e STl
industry - b = Lo . -

22  Tobacco industry ‘ o= S L e -
23 Textile industry ™ & - 40 _ .. 0.0002 .
24 Foo%weap,.wearing;@pp%rel;jik;4q eI - 0.0007 T T
25 ,“Nocd#iﬂ&aswry@“““fwm“”““”’,25820 L 0.0139
26 Furniture and fixrtures T - Lol -
27 Pulp and paper industry * .0 570 LB 0,0028
28 Prinbing and publishing <~ © U

—odfQustpg e e T - el - o
29 Leatheriindustry _ B0 e - 10,0003 T
30 Rubber-industry -7 v 790 o 0.0039- . .
31 Chemical industry = - 13,230 - 0.0650
32 Petrol and coal industry 7,430 T 0,0365 °

33  Non-metallic minersl
products 1,260 o 0.0062 = ipin
34  Basic metal industry 1,900 S R 0. 0093
35  Metal producss ) 17,170 - v 0.0844 -
36/37Machinery - : : 2 RS
38  Transpors aquipment- " 1,590
39 Miscellaneous indusiry -
4 Congtruction e -
5 ““Blectricity, ens, weter 5,560
61 'Wholesals “and retail Srade -
62/533anking, ingurance - B o - o
64 Real estate , 130 T T 0,0006 -
7 Transpb%tpand_communi-, Dot s S .
catichs =~ 9,900 0.0487
8/9 All other services 2,590 0.0127 = =
Total intermediate imputs 65,180 0.3204 7
Salaries and vages 635790 O L N ¥ -1
Rest PR T4 4700 o - o0 0,366

Tofalfg:pséfgutpuﬁ L 203,440 7 1.oooo

0.078

0.0273 - o
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Future domestic deman&man,

are as follows:

Manganese ore:
000 tons

for export

iﬁiaﬂiEVééfimgte~

Lead ore:
000 tons
o ~for export

middle variant

Zinc_.-.-1oﬁééz

Antimoﬁyfpre:

Lead &rd.zine

Yoar

for'fouﬁdry

Unit

for ferro-manganese

'000 tons .
<1000 TE

1000 tons
1000 DE

Coppgr, cobalt:

85

60

25150

All for foundry plus, if necessary,

all for export.

Production estimation

Lead

E/CN.14)iﬁR/161
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95
65 .
5 5gq.ﬁf

1mport from Algerla

{000 ~tons).

Zinc

Minimum -

Maximum

Minimum Maximum

1965 Total
1970

Moulouya 25%
Dotal 1970

1975 .
ex1st1ng mlnes
Moulouya -

Bou Madlne“v

Vg tal
1980
existing. mlnes
Moulouya: {;
Bou Madlnejf:
Wew mines *

Ex mine »

113
113
g

113
123
T

ﬁg;ﬂﬁ_z;,gaéBi
s0 95 .0 105

119 .

L)
N o o

130 .

105.6
24.8
3.6

95 - ifiog ?fﬁ,

0 14

120

80
25
3.6

l&t4“ﬂ?

L B

145

92
25

4
39

15

“60 Vg
_1'14,,-~M. :li{
11 S 21

125

160

: Newhmihgs have tu be consﬁfuctéd from'l971—l975._ N
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1. Manganese

Aux111ary materlals

" Investment estlmates o

Index for maintaining pfo&hbfiﬁﬂ g%“14 DH/fon

1966 ~.1970.
1,750,000 x 14
1,850,000 x 14

1971 ~ 1975
1,770,000 .2 14
1,950,000 x 14

Low variant

(7000 TH)
24,500

no new mine is erected.

24,800

‘erection of a new-mine < = F 4"

1976 - 1980

1,370,000 x 14
2,000,000 x 14
erection of a new mine

- Ta‘f,é‘]i-v--‘....‘.... S e R w mal e .

Sub;tbfal )

'i;91?09f.

Sub—totai

Inaex Tor malntalnlng prﬂduotlon at 64 Dq/ton

..1965 *-197@

(470 + 280 + 180) 1,000 = 64
{500 + 410 + 180) 1,000 x 64

Moulouya mine
Bou Madine mine

Sub-total L.

1971 ~:1975 -

(600 + 415) 1,000 x 64
(700 + 465) 1,000 x 64
Bou Madine mine
Néw mine (beglnnlng)

Sub—total o
1976 108 T

1,020,000 % 64 ° e

1,240, 000 x 64

= 65,900
R 32,800

5,000

85,000 .

New mine ccnt1nu1ng o

Sub—-total

Total

65,300

229,000

‘68§500 -.f.;;,

IHigh Variant

a0

.27 3oo-,
10 OOO

. m37,3OO S

a;28 y000 . ii.

13000

41,000

.6,9)1375@:.?----'E

32,800

9,500

112,050

74,550 ¢
22,000° " " .
5,450

102,000
79,3507
26,650
106,000

320,050

w?94;2QQ“.:ﬂi
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Auxiliary materials

Investment estimates

Antimony

Maintaining index 175 DH/ton
Investments

100,000 x 175 = 1,750,000 DH for 5 years _

Copper” T

Malntalnlng 1ndex 271 DH/ton

JgInvestments

**f_1966 iy70

,300 X 5'x 271

34, OOOXZ?l ‘:” }.';¥i;?; -

1971-1975 "
31,500 x 271
35, OOO x 271
New mzne

Sub—total

;1976-1980
b .;;31.’ 500 X 271

New mine
Sub-total

Tntal
Cobalt i .me“ww‘r, :
Malntalnlng 1ndex 76 Dd/ton_
ggstmentsx _ .

60 yC00 x 76
72,000 x 76

Sub=total . .. ol

1971-1975"
60,000 x 76
905000 X 76 e
New mlne

Sub-total

1976—1980
30,500 % 76

70, QOO‘x.Té,

Sub-total

Tofal

10W varlant

8,550

‘89550.

78,550

" 8,550

low variant

(1n'1 ooo'DH)

hlgh varlant

9,480

10,000 .

- (ln 1,000 DH)

4,550

Tin  (Investments are not known)

e 4 9550 T

hlbh varlant

5,500

6,850 "
30,000 -

35,856"'”

© 55300

5,300
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CHAPTER IV
ATGERTA

. General situation

There are five mines of non-ferrous metal ores in operation and
twounder constrwtion. All five produce lead and zine concentrates and

one of them, Ain Barbar, produces mainly copper concentrates.

They are situated in three provinces: ‘Alger, Constantine and Oran,
Ouar:Senis:ig dn.the Llger . fegion;-Sidi Kamber and Ain Barbar in the
Constantine region and Bl Abed and Oued Zounder in the Oran region near
the lMorocean frontier. Three mines, Kheret Youssef and Djebel Gustar
for lead and zinc and Mamnman ¥'Bails for antimony, situated‘ih_thén
Constantine region are in erection. The product is transported to
ports by the following means: o

- Mine Means of transport

" Port
Quar Senis trucks ' Tenes
Sich Kdnber trucks wet e Bkikdou
Ain- Barbar tirucks Annoubou
Hl Abed railroad ' Chagaouet

Oued Zounder railroad : $hazaouet
[V . RN .

Geological reserves and research

It was possible to get information on geclogical reserves of
existing mirés only. They are given in the following table: :

‘Mine ' Reserves in tons of mineral

L Certain . Probable Possible

'8idi Kamber 55,750 725000 < - o 0

Ain Barbar 25,000 67,000 . 500,000 e

Ouarsenis 325,000 U
- Bl Abed and Qued -

Zoundep 4,000,0GQ."‘ 1,500,000 .
Total 4,080,750 1,639,000 500,000
325,000 R

These reserves are not divided into metals. They are valid till the
end of 1965. . A s

The reserves of the mines under construction and in prqjééfibqt;
can be estimated from the figuree'of the capacities supposingjihgg'ﬁ
reserves will enable producticn of each mine to continue for ten years.
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- The reserves estimated are as follows: _ ,
) o (in tons) - - - . .. (in tons)
CoMine 0 e Lead U T Zinme oo R
B ‘ Concentrate
Djebel Gustar 11,000 - 142,000
Kheret Youssef . 36,000 . 334,000 .
Boudoukha -~ = 7 20,000 © 1 B6,000
. Oued Mesadjet s o 2450000 - o BLG000 e e e
"“DJebel I@hmqul £T7-ew5‘60 000 -
,:Guerrouma e 22,000 75,000 ,

f Total 173,000 . 736,000

. One must stress that these flgures are pure estlmatlons only
because-more detailed information is not: avallable. This has. been
promised by the Soclete ‘Nationdle de Recherches et 4! Exp101tatlan
Mlnlere en Algerle, but has not ‘been Sent_yet.;,ALL‘;; e e e

3 The data on. geologlcal resources 1n Algerla ar e also not knOWn.‘ .

Gross output in quantltles and values (productlcn)

Tables 20 and 29 give the quantities and values:of productlenug
of orss Trom 1960 to 1965

Table 28 Preductlon of ores dn Algerla S

Tons of concentrates

Ores - I960 RTS) 1982, - 1963 1064 -, 1005 . A0eT=eE

Ligad - ,82
Zinc ca,lamlne. LR B

13,072 12,917 11,763 . 13,601 14,922 :....66,275
195307 69,5687 55,863 58,887 573144 312,388
470 1, 660 .. 5,387 5773 14,290

Zino- total, i " €5,1787 70, 907 m70 057 571523 64,274 63, 917 . 326,678

Copper

 Antimony Wﬁffff;é,323-‘ﬁ2 224 500;; - D - 2,724

Source: Rapport Annuel sur 1'1ndUetr1e ﬂlnlere pour 1965, of the Dlrectlon'

des Mines et de 1& Geologle.“:

Table 29 2 Value of ore'productlon 1n Algerla o

Lead o mson etsa9 738,63
Zino S LTI 2,443,810 2,371.476°
Copper o e 202,230 . 210,600 197640

Total , . 2,685,651 - 3,327,659 3,307,755
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Vo information was avallable on production costs in Algerla. The
value of production Has been caioulated from the value of exports, that
is at fob prices. ‘ :

Prodﬁction of théflarger miheslin 1665 was as followé:

Tons of ccncentratas o

| Mine f"'i . Lead 7 Zinec Q_ Cb;ger
Ouarsenis U 1,920 0 11,655 .
Sidi Kamber S 3,432 2,960 L -
Ain Barbar IR (-1 S 1,470 3,660
El.Abed . :- - . . 2,424 - 11,414 0 -
Oued”ZQQQderTu' _G‘:ﬂ_,;”63731, ST 36,418 ‘ :'__fgw
Smotar’ 0 1a0e2 - 63;917f C 3,660

The production of lead and zinc orés in 1965 was at *the level of
1960.: The production of copper ore hdS 1ncreased and the productlcn of
antimony ocre decreased 31nce 1963 R -

Exports, 1mpbrts and domestic demand

All ore concentrates are exported. The differences between the
guantities of production and export may be explained” by differenceés in
stocks or lnaccuracies in statistics. = Table 30 glves the quantltles

_and Table 34 . the value of exported -ores.

HTéBiétgﬁ'“;?”ExportS”ofjprgs_from Algeria

“Tons of concentrates

" Ores R BETTS 196z 1053 1964 1965
Tead 5,461 5,088 2,205 312,141 12,796
CZANG 0 2004,253 69,372 - 67,769 - 525491 ‘67;673 ah
CQP}'G‘T" oL 1’558 MRS 454?9 PRI 3 673
Antlmony S TTTR,e36 0 Bo4 T e= j“ T
' LIS T P R AT
Table 31 - Value of export of oros frnm Algerla f
. ;iw;ﬁmnm” b s e - o ~in 10 Algerlan Dlnars)
ores 1961_. Qﬂ‘ﬂn%ﬁéam“_wq‘.“19§3___ 1964
Lead - 287,422 925,930 153,591 640,750
Zino © 2,115,293 1,654,352 2,020,200 2,178,466
Copper:” - © 78,907 = 242,042 -
Antlmony x 46346%_ 193255 - -

Total 2,528,084 1,899,537 2,415,833 2,819,224




Small amounts of ores are imported.
give the quantltles and value of them.

Table 32 fé Import of cres 1nto Algerla
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Tables 32 and 33w .

Ores

Tons 6f concentrates ..

1963 1964

Tead
AJuminium

Zinc -
Antimony -

Titanium

=

i 750 - oo _

",HBN;JﬁprJE;:3

.Mf%éﬁiétjjmwghm

Value «of import of .ores into Algeria

101 -

»dip 10: Algerian Dinars

Ores 19611 1962

SO

Slgsy !

1964

Lead. 89,885 27,874
Alumlnlum S 4,626 . z
Antlmuny o —_— - —-

_ Mitanium..

1,997
1,800 "=

1,135°°7
5,848 -

3%1?05878

RS0

15”347;L”T‘.2 4T

fuﬂ@t@l

The value of the net " demand together Wltn StOGK dlfferences are
calculated for the jears 1963 and 1964 as shown 1n the. follow1ng table.

Table 34

Net demand value of ores in Algeria
BRI R e - R : )

e

1963

1964.

JeEgdidt o ¢ e femerid
Zine e
Copper

.pother=7”

- 355 483
39 812

673,677

BT
265,344
210, 600
750 t

Total 285 165

‘511,1352;;

The minus value for zinec and copper in 1963 meaﬂsthat 1n thls year

the ores produced in former years were exported

SetE Tl



Workers

end of:-1964 and the nunber of establishments as 2 (page 8).

e
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Employment ;-

Emplayment data for the-yéaré%l§63, 1964.and_19§5_are‘given,in
Table 35, ..o oo or O RAT AAbe AMe ehven,

Employment may be divided into four gfoupss. . .-

1. " Management ahd senior technicians,
2. Junior technicians and sUpervisors. .
7 3¢ TAdministrative and clerical staff,

4. Wd?kers.

Table 35 %‘-Employment~at nines in Algeria

. ;;Junior ‘teqhni-cians . .- -
__Administrative and ..

S ) SO Y

350 a7 56
1,199 1,440 1,510

..:clericallstaff

Total .. | | 1,337 1,613 1,724

2 i
i s

ﬂ“w?r“f”ﬁmpiﬁymshf“ihcreased'&ﬁfihg these three years by 24 pér ceut

Cand the_production of concentrates by only 16 péTr ceni, showing

that the productivity of labour decreased. .. S B

-1 :Input requirements and valué added

= The information - on- these matters ir thé& document: IL'industrie

. Algerienne en 1964 concerning non-ferrous metal .mineral mines is— -
Snotesuplete. T ’ _ B

* The number of employees (page 18) is given there as 568 at -the

A more detailed ddéyméht'Bf the Directorate of Mines and Geblogy
gives the number of employses at the end of 1964 as 2,078 and the

©orumber of” establishments as five. Therefore all quantitiés:of the

earlisr. document concerning production. value, value-added and costs:

-are too small and were not taken into account in this study.

411 calculations and;estimates>have‘Eéén'prepared on the basis
of the Annual Report 1965 of the Directorate of Mining and Geology.

For the input requirements., informatiorn from Morocco was used,
P q 3

Table 36  gives the data for 1964 calculated in this marner.,




Table 36

[
@

Input structure of 1ndustry ISIC Moy

Ooﬁntry:

Algerla
Year'l964si o
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e (in 1,000 Dinars)

5 Absolute values

;.;ggutrégefficients '

. Total of which

imported

v 2as:% of 1

Agrlculture, etc, Lo

- Mining and quarrying

food manufacturmng 1nd._;.4
f;Bevexages 'ﬁdustry :
. Tobéeco ‘indlistry

23 Textile industry Y A

24 : Footwedr, wearing apparel 23
25 Wood industry 469
26 = Furniture and fixtures

27 Pulp and paper 94

28 Printing and publlshlng
29 Leather = 0 .

30 Rubber -
31 Chemigal 1ndustry

32 Petrol and coal

33 -Non—metalllc mlneral

B L
130

2,175

1,227

products ' F"L'267
34 Basic metal 1ndustrles 313

35  HMetal' products

Machinery.

Transport equipment 261

39' Miscellaneous. 1ndustrles

4 'Constructlon o R S

5 Electrloitj, gas9 Waterzg ; 915.: .

61 = Wholesale ahd retail .

trade

Banking, insurance .

Real estate 22

7 Transport and '
' communlcatlons

1,629

8/9 A1l otaer services .426

e ——— p———

. ,0,0028

" 0.0003

040002 ot
. ol 0007
o Qe0140. . s -

0:0039 . | i1 . ..
0. 0654

'6.b062 _
. 0.0093 . -
““Q;08§2ﬁ." :

TH.fi"CsO?{Sfﬁ'i'

Coowozps

0.0006 . ...

010490 I‘“

10,0127 - .-

Total ‘intermediate
outputs o
balarles and wages“
G Rest '
Total gross output

10,727

12,200 .. . .
10,350 i
33,277

03224
7 0.3666
003110

1,0000
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The main quantities.are as followgy. - |
Total gross. output 33,277,000 Dinars -  100%“*i”'
Intermediate inputs 10,?27,000‘Dina:s 32‘24%MW4‘”
., Salaries and wages - .125,200,000.Dinars - 36,66%
.; Velue added - . 223,550,000 Dinars 67,765

-'=Iﬁvestment

S WoTinforation 1s available on investment for the period 1960-1965. -

The investument in 1964 given in the document. L'industrie Algerienns =

an 1264 of the Ministry of Finance and Plan is very Small,;l5T,GOOuDihars;j

This year was exceptional for Algeria and one canﬁbf fake itqés'a
. basic year for futurs investment. : R T

Projections for ‘the future

Production. ' mable 37 gives the estimates of - future production: ..,
in three variants for the years 1970, 1975 and 19803 Table 38, the
same for the five-year periods; Table 39, production valuea -
caleulated at the fUb values of 1964. - oo L

 One can dividé the sstimates of the future prdﬂﬁction-intﬁrthrée
parts: ‘ B L

1. Existing mwines.
2, Mines under construction.
3. Mines in prejection.

The reserves of the five existing mines permit the conclusion
that their production can be at least maintained‘(lowrvafiant) or .can .
increase to the extént of 10-25 per cent by 1980, o .

The mines under construction are:

1. -Djebel Gustar with a capacity of 1,10C tons of lead
concentrate and 14,250 tons of zZinc.-

2. Kherset Youssef with a capacity of 3,6OQrtons_ofﬁlead,
concentrate and. 33,400 tons of zike concentrate,

Djebel Gustar has 4o reach this capacity in 1967, Kherset Youssef in
1972. One assumes that Djebel Custar will reach full capacity in 1970 in
all variants, and Kherset Youssef 50~75 per-cent in 1970, ahd 75-100. per.
cent in 1975, L ' [T
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The mines in production are:

Lead ' Zigc:

'éoncentrata; . concentrate
Boudoukha L 2,0000 ot BL600.0 b
Qued Mecadut S 2,400 S 5,100 .
Djebel Tehmoul 6,000, . e
Guerrouma e 2,200 0 L 1 1,500
Quergour o - Co LT, 800
Total - 12,600 . ¢ 26,000

It is proposed for the low variant, that only one .of these mines
will be erected, for the middle variant that two or three of them will -
be erected, and for the high variant that four will 'produce and the fifth
will De in erection. The quantities of production .are given in the ‘table.

Copper ore will be produced in the Ain Barbar wmine as now theré
being only small differences 1n the quantltles of productlon frou 3 700
tuns to 4,400 tcns yearly. :

The guantities of productlon for flveayear perlods have’ been%?
calculated on this basis. The values:of one ton-of- concentrate have
heen taken as follows: S P i . e

-3

Lead 49.5 Dlnars/ton
Zinc 41.5 Dlnaro/ton
Copper 54.0 Dlnarb/ton

Investment S ' . . ) . ;

As stated above, no 1nformatlon ch 1nvestment in. tme past or On
projects has been given, Nevertheless, an atfempt will be  made to give
a rough esiimate using the information from Moroceco, namely the index
of 64 Dlnars/ton for lsad and zinc {for maintaining productlon) and
2 million Dinars for the capacity of 1, OOO toriz of concentrates in pew
mines. .

The {maintaining) index for copper will be taken at‘271 Dinars%%on.

Using these indices, the estlmated 1ﬂ¢estment for the three varlants
are given in Table:4C, :

The total value for the whole period 1966ﬂ197o igs i : . ?:

Low variant. - 5220 miliion Dinars
Middle variant - 275 miliion Dinars L
High variant - 301 wiliien Dinars o i i
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aret

ores produced in Morocco.

The production values are:

Low variant —2 764.4 wmillion Qiﬁars
Middle variant 857.0 million Dinars
High variant -  915.0 million Dinars

r

. Low variant - 28.8 per cent
‘Middle variant—: - 32,1 per cent .

igh variant - . 32.9 per cent _?‘f

These Droportlons are hlgnnr than in Morocoo Nhlch may be
explalned by the hlgzer percentage of investment in new mings, and
a higher percentage of zinc ore with smaller unit value than the
The estimates should be revised after
recelv1ng 1n¢orm@310n bn real investment ¢osts from oroaeeté.

Tlnal statenent

i The main eoonom1c data are Gat1ered in Table 41, gzvzng
=gross output, value added, axports, 1MDO“tS, domestlc demand,

-employment and investments

Zine ore:for foundry 000 tons

for'exﬁoﬁt  ,HQOQ tons.

'000 Dinars | 22,000

All other ore for export. . S

‘The proportions.of investuent to the value of proﬁuc%i@n

i

1980

21,165
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CEAPTER V
TUNISIA

Generalfsituation a

It has not been pOSSlble to get any 1nformat10n from Tunlsla i
on its non-ferrous metal minerals wining., The respensible’ officials
of the Ministry of Trade and Industry and the Director General of
Mining Office promised to furnish this information before the middle
of Deceumber 1967. But by the end of February 1568, this 1nfurmat1an
had not- been sent to the expert preparing the study. i/

Therefore one can only describe the actual 31tuat10n ana progectlons
until 1970 using the statlmtlcs and the Pour=year Plan 1965ﬁ1968 of the
Republlc of Tunisia.

It‘ls impossible to make responsible projections for the Tuture;
witaout knowledge of geological reserves by deposits and of new projects.

Gross cutput in guantities and values

Thé quantities and values of production are as followss

Table 4é :. Ores production of Tunisia

Ores Unit 1960 1961 1962 7 1963 1964 1965
Lead -+ 1,000 tons 28 - 22 23.4 25.0) o7
Zinc - 1,000 tons T 6 8 8 ) c
Mercury 1 ton.. 6 - 2 - - 5 -
Total S L ﬁ
value 1,000" 1,182 817 173 830 2,059 1,432

mdilinars

Source:. Statistiqugs industrielles T.0.1.

;/ Now available.
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The quantltles and v&lues of. LijTtS are b1ven below. S

able 43 H uxports cf ores from Lunlsla

184 © 1965

Ores Unit 1960 1961 1962 1963

Zinc ‘tons 4,257 9,697 6,760 7,002 8 984 4,988

- Mercury tons - 3.0 0 B, T = - S, 1 6.2
Other ‘ '
metalliic .
minerals tons “ 14 3,434
Zinc dinars 77, 962 174,987 93 668 120,709 139,160 87,730
Mercury dinars 7, 391 13 332 - - 5,898 38,237
Other
zetallie. ., ... . .
minerals | dinars - - - - - 162,734@@
Total value  dinars 85,353 188, 319 93 668 120 709 145 058 288 701

Source: Forelgn Trade btatlmtlcs.'

Imgorts _ -P

Small uuantltles of ores are 1mported as, ¢ollows

'& =..A

"Table 44 :g,Imports of pres 1nto Tunisia’ a

. Qres

~Unit

o f 1960;—"1961 ffal962 1963

1964 1965 .. .

Ledi;
Mercury

Other matalllc
,_nmlnerals

Lezad
Mercury

Other metallic
minerals

Total wvalue

" tons

'i:tons

\ .

. -tOi’lS‘ [

dlnarSW'

dinars

dinars

dinars

T
0.2 0 0.3 0.7 .22

427 1,133 1,817 22,902

702 11,762 10,880 24,940
1,423 13,226 12,820 48,692

0.3 o0t

1 3
825 -
1,004 266

468 673
2,302 939

Source: Toreign Trade Statistics.
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Net demand

There are leazd- ¢@undrles i
Jlnc and mercury concentrates &

u.

=
JU

P - E + I

Tet Demand TR R R

":mProductlon
= Bxport
';fImport

n Tun1s1a Where all 1ead ore is used
re exported - ,

FL

- Calculatlon of values of the, net demand as a whole:

1960
1961
1962

1963 .
1967+

1965

1,018,000 dinars
642,000 dinars
632,000 dinars
7585000 dinars "

'1;916,900 dinars..
=1 14&‘00@ dinars

These quantities inclu.e local consumptlon and stock ohanges.:'_

Emplogment

. Employment ean—be dlvid
Their number and salaries ar

Table 45

:_ Hmployment in tas kon

ed 1nto dlrectlon personﬁel and others.
e as Tollows:

—ferrous metals 1ndustrv in Tunlsla

Persons

(1n l OOO dlnars)

SLOERS i S&iarles

Diraction ‘cherM_”Total,r Chargeﬁ-wS&l&riasf  TotaT
1960 @00 1924 1,954 200 Tisoy  go3
1961 = L 20 1,386 1, 406 g 398 7 526
g6z 22 1,782 . 1,804 * 153 - "'526 CAT9
1963 84 2,215 2,299 200  ...575 875
1964 w3l 2,659 2,690 182 719 .. 901
1965 23 1,846 1,869 133 475 612

L.l. de la Tunigie.

Sources: Statistiquesiindustriellas ¥
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Investment-.

The value of investment divided into groups and total was as follows:

Table 46 : _Investment

 Title of Umit 960 1961 1962 1963 1964

expenditure
Bulldlngs : 1,000 dinars - 60 34 - 1 ., 15
Machinery and - 1,000 dinars 58 1607 25 . 168 . 193 .-
équipment . —— J

Renovations and

There is no 1nformat10n avallable for 1965, but 1nvestment is
estimated as equal to 1964. - R

Input reqplrements ‘and value added

The total of 1nputs is taken from. the "Statistiques 1ndustr1elles
I.C.1, octobre 1966" Table 3. ©Some details are in Table 4 of - these _
statistios. The. other° were estimated. u81ng tne structure of Morocco -
mines. Table 4? gives the data. S : T -

The main quantltles are:

Total gross output 2,059,000 Tunisian dinars
Intermediate inputs 701,000 Tunisian dinars .. .°
Salaries and wages 901,000 Tunigian dinars
Rest PRI . 457,000 Tunisian. dinars- .

Progectlons for the future

The fourwyear Plan 1564~1568 foreoasts the follow1mg produotlon'
quantities for 1968: .

" Lead ., 30,000 toas iy -
Zinc 30,000 tonu and 40 OOO tons in 1971
Mercury - 100,000 kg

The investment necessary for this purpdse is as followss'
"lead 2,950,000 Tunisian dinars
Zinc: 2,150,000 Tunisian dinars
Mercury . 450,000 Tunisian dinars

Total - 5,550,000 Tunisian dinaré
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fable 47 : Tunigia s lnput structure of

1ndustry - 1964

N
nen~ferrous metal minersils

(1n 1, OGO Tunlslan

dlnars)

. Absolute values

Input CO@fflClentS

~Total ‘of which : 2'asﬂﬁ of 1
. ’ - ce , . Amported i s iaioe ke
L .,,‘:;‘-:»‘é-.‘-":‘ ‘e»-i-?«':!'i-ffi-f‘-'l‘":“f‘“ it e L 1 2 | : 3
Ofngrloulture, ‘ete, - -
1-'Mining gnd quarrylng = B S -
20 " Food manufacturlng ANAUSELI@S e e -
217 "Beverages industries L= -
22 ~ Tobacce . industries - -
23 Textile. industries SRR § C.0005
24"Footwear, wearing apparel 2 . 0.0C10 3
25 Wood. industries | 'uo R VR 0.0150 Lt
26 Purniture and fixtures - -
27 Pulp and paper 6 0.,0029 £
28 Printing and publlshlng - - B
29 Leather _ o 1 00,0005
30 Rubber ; SRR R ‘:f'S”' . 0.0039
31 Chenical" 1ndu5trles o ET. A 140 .0,0680
32 Petrol and coal " - T I L 0.05%44
33 Non-metsllio mlneral products 13 0.,0063
34 Basic metal indusiries 24 0.01156
35 MNetal products ). A
36/37 Hachinery )) - 164 RRARCS
38 Transport équipment . - - 17 0.0082. .. -
39 Miscellaneous 1ndustr1es‘- B -
4 Construction . .~ . - - -
5> Blectricity, gasy water 84 0.0408
61 Wholesale and retail trade = - ol
62/63 Banking, insurance - T :
64 Real estate - 1 .0.0005 ..
7 Transport.and communications 33 0.0160: - .
8/9 All other services 44 0.0214
Total 1ntermed1ate 1nputs 701 . 0.3404
Salaries and wages 901 “0.4376
Rest 457 O 2220
Total gross cutput T T RL059 1.0000




The investment for lead is divided into 10
are:'*ﬁ;'hﬁﬁf Foaao 0 o R ) - L

T.;ﬁéﬁ;mineySiQiJDriss\‘«_#*
..Mine in recemstruction’~ Djébsl
 Mine in reeonstructidn. < Hallouf 500,000
' Cenos 800,000

."Naﬁ_minegEouSﬁanal

o Mine in .reconstruction Bou Yabeur 400,000
- Mine in reconstruction - Ladjered
Mine in reconstructicn — Djebel

Sudne

Mine in reconstruction - Djalta

535,000

Tunisian.
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mines, -The. main- ones

dinars . . o

Tunisian dinars - G-
Tunisian dinars.. . .
Tunisian dinarg . -.°

175,000 Tunisien dinars
150,000 Tunisiah &iﬁéfé;j_“

The .investment for zinc isi

| New mine.~ Fedj Asmime
New mine .Boukhil . ...

‘Meroury

T@éikﬁQWn;resefve&ﬁcf'ﬁhé“de?dsit'DjsbeiJﬁﬁja-é?éii
1505000 tons With the content of ékg/ton, and

+ 2;000,000°
150,000

4505000 tons with the content of lkg/ton.

It makes together 750,000 kg
calculated at 150,000~450,000 Tunisian dinars.
be necessary if a distillation plant has to be buils.

of meroury.

‘nifian dinars .
Tunisian- dinars:

The investueat is
The larger sum will

Because there is no informationi/'on the capacities of mines,
on deposits and on new projects, the 1975, 1980 projections are taken

at the level of this plan.

The production in quantity and value for the middle variant will be:

The production of mercury will however -
be stopped before 1380, because reserves will be exhausted.- '

Ore Unit 1964 1970 1975 1980

Lead 1,000 tens ) 27 30 30 30

Zine 1,000 tons 3 30 40 40
Mercury 1,000 kgs 5 100 100 -
Lead 1,000 dinars) 2,628 24628 2,628
Zine 1,006 dinars) 2,059 981 1,308 1,308
Mercury 1,000 dinars 487 0 487 -
Total value 4,066 3,936

25059

4,423

l/Information now available gives lead prodﬁqtion in 1970 at 21,000

tons concentrate and mixtures of lead and zinc at 12,000 tons.

In

1975 however, with increased production from the Sidi Bon Aonani
wine these figures rose to 42,000 and 55,000 tons respectively.
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LT iproductien fﬁf‘fﬁe loﬁ'véfiaﬁtrmay‘ﬁéféétper cent.less_and;{‘r
for the high variant 10 per cent more. The investmentis for the five~

year periods‘197;7;935gandgl976—19BO fdr the-maihtaining“nfdﬁrqdﬁction
and research may 'be sstimated at about, one -million Tunisian dinars for .
each five years, The value of the §roduction-isicalculated'bn the
prices of 1964, that is for lead concentrate - 87i6'Tunisian‘dinars/ton,
zinczéoncehtf@%e‘4_32,7‘TQnigian dinars/ton, mereury - concentrate -
4.87 Tunisién'&iﬁérs/kg; FEFE A oo TTRTRAS

Lo
B

Final statement o
RO Pete oo

The main ‘data afé Zathered in Table 48. The gross output will .
increase fronm 2,059,000 Tunisian dinars inhlgmﬁltgﬁ4,096,000Lmuhi§ian
dinars in 1970 and 45,423,000 Tunisian dinaps in 1975, & decrease will
occur in 1980 tp'abqut_3,9OQ,QQO ?unisian_dinars?owing'to;ﬁh@’cessation
of mercury”@roﬂﬁdiibh;1”The:#glue'added is at the level of" 65.95 per
cent of the gross sutput, Employment will increase from 2,690Vper§9ns
in 1964 to 4,840 persons in 1970. Then it will decrease to 3,870 -
persons. Investment, after 4 big increase for. the period 1965-1970,
is estimated for the maintaining of production only: ‘It is possible
that if suitable deposits will ve found, production and investuments
will increase, A oL et . T

T - i
i R -
A
A
. P
.
- S
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CEAPTER VI

LIBYA

. Present knowledge of Lzbya s mineral resources is 8t111: very e
1ncomplete. One can jonly say that from the geological point i(of ; B
view, there is a chance that traces of non-Ferrous metal mlnerals

may exlst But it is also possidble tnat after lnvestlbatlon, noi i
traces will b»e found,or that they will not have any economic value. L

Several traces of mangansse have been found (Gﬁat Gulra Kufra il
and Nalut area), but ‘the quality and extent are inadequately knowp '
In tnls situation one, can only suggest that geological research
be carried on but no productlon or investment can be foreneen.fﬂ-%

f
i

Breparlng of an exten51ve geologlcal survey 1éfin01uded in t?e 3
Fivo-Year Plan 1968-1972 ot Libye. . i
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CEAPTIR VII w3

UNTITED ARAB REPUBLIC

General situation

- Mgnganese ora s the only ore produced in ‘the Unlted Arab
Republlc in the last years+from non—;errous metal mlnerals._ult.
~was-produced-in the Dlnal Penlnsuia.

Taeremare chromite dep931ts in the Red Sea desert but the.
guantities are not known and there is no production of them.

Lead nd Zlnc cre uep081ts are also known in this area. .- They
are esti ated on two.million tons.of. ore with -a content -of-8- ger v
cent of zinec and one per cent of lead, They are situated 55 km
from the port of Kosser. A prdjéct of the oroductlon 15 1n i
preparation. o

One deposit of copper at Om Seminki iH tne ied Sea dlstrlut is
discovered. The reserves are not known.

Titanium ove is known in two districts: ‘Blhek-Sards near -
Rosetta in the Nile Delta and the Abu Shalga in the Red bea d;strlct.
It 15 not produced because tnere have been dlfflcultles 1n arketlng{};

P

The known reserves are the following:

Manganese ore e BE LA en boRE
Black sands 50 million tons
- Ilmenite. of the.Bed... .. . . . PSR
.+ Sea district. C 9 mllllon tdns AN
"“__Lead and zing. ore e w2 Kllllon tons“@mv.wwm_m“m“mmm
Cross output 1n quantltles and valueu (productlon) e e s

Tables 49 and 50 glve the quantltles and values of ores productlon.
It wads spossible to gét Infornation on qudntltle& from 196O LQ 1965,
but on values for 1964 and 1955 only.

Table 49 : Production of ores in TaR

4 e

Tong of concentrates

1960 1961 . 1962 1963 1964é/ﬁ':‘196§ ¢

Manganese_ , . - .. 276,000 . 278,447 185,682 171,827 187,000 - 182,145
Lead = ' 400 175 2,528 1,855 - -
Chiromj $ . 300 1,390-% . - _ -
Tlmenite 12 000 43,069+ 44,643 5417 .. 21 -
Rutil 1,000 - ) A - -
Zirconium 370 95 171 36 41 -

Source: Industrial Statistics cf UAR o Minerals Yearbook, 1965J United
States Bureau of Mines.

ﬂ/ The production of 1964 is taken from the information of the Industrial
Organization.
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Table 50 : Production values of ores in UAR in LE

Coomes g;ff 1§64,ﬂ;o__gh' 1965
Manganose | Cwnos e
Tlwenite . . - .. - - .. Tgge e T
Zirconium : T PR e SO : S
Total ;“‘bc:ff-:?u  S : --8523487 }: B 5'“j731;859“}

The values of the produotlon of mangéﬁéﬁeAofes‘ofe;couhtedoﬁy o“
export prlces, that is: ' : .

4 5515E :Ln 1964 a‘r.“i _—

Hxperts, imports and doméStio demand,.

The whole- productlon of ores 1s exported .mhe dlfferences between
tho produced and exported quantltles are in stocks only. Table 51 gives
the quantities and values of exported ores. .. . :

Table 51 Hxports of‘ores from UAR

Ores 1961 1962 1963 1964“7V‘-1965“' 1666

Manganese (tons) 239 755 159 616 122,769 182,447 163,081 122,227
Manganese (&B) 1,076, 608, 1,006,506, 771, 023 830 3971 655,221 - 2487 ,978.

. No dimports of ores are mentloned 1n the bulletlns ofhﬁorolgn trade
for 1964 and 1965. : o .

The net demand of 1964 is in 5E. .

852,487 - 830, 391 = 22 096 and for 1965 731, 859 - 655,221

w'=-7 > 38
~~Emgl@1mentl.,
B The employment data of the‘maoéanese mires are as follows.‘"“”éif;}
960{6 ' u964{6§. ;,. 1965 /66 e
1,745 . 72583 o TZyem "
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Torkers

Thers is no information. available on other. kinds of employees.
Eatimatea are taken as for the employment structure in HMorocco:

zrf”uenlor technicians 55 i. Bp T8 T
- Junior tschnicians and ® : : SR T
other personnel 9.7%
Investments

No information cn investuents by minsrals are avallable. Values
of 11vestment for tae waole mlnlng ana quaxrylng 1ndustry Were obtalned
howevers: : : - L - MR

nF
1960/61 1,015,000
©oagerfe2t 2,220,000 -
SRR T~y % S T 249,000
196364 ¢+ T T 6,792,000
1964,/65 3,694,000 ° -
1965/66 2,753,000

Productlon qosts

The -cost of one.ton of manganese cleaned :in the mine was 310 01 in
1965/66 whieh-ds equal -t 4,}50§E. Thig. GOet was obtained from the
Induetrlellzetlon Qffice. : DL _

Projections for the future

“The productlen of ﬂan;anese for the futu;e can “be pregared on the
.level of 200,00C tons in 1970 & 300,600 -tons in 1980, ~ The values
will be counted by the orloe 4, 350 ﬂnZton. The results are given in the
follow1ng table., ST e S

Table 52: Preducticn of manganese.

j1965ﬁ7;§'-‘ 1970 1975 1980

uantities (tons) - - 162,145 70@ 000 . 750,000 300,000
Values {1,000 ¥L) 732,300 870 1,087 1,305
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The quantltles and valueD for ¢1ve—year perlods are as follows:

R TEG ,fv_“a-‘ 7'4-39,\
_ 1961 65 1966 ~70 1971-75 1976— - 1966-80
Quantities (in 1,000 tons) 1,005 95¢ . ., 1,125 .. 1,375 . 3,450

Values (ln 1,ooo Bk) - 44132 ... - A,894 ,:5 981 .© 15,007

'The production of other nonﬁléffous metal minerals cannot be
proposed now becauss ihe necebsarj'lnfoxmatlon is not dvallable, or -
the geologlcal situation is not Je¥ ¥Known. :

Investments

The 1nvestments of the manganese 1ndustry Wlll be estlmated
u81ng the maintaining index from Morouco, that 1s 14 dlrhams/l ton
or 1,230 F%/1 ton, :

The manganese mine has the capacity of 300,000 tons, because it
reached the producticn of 328,000 tons in 1964. Therefore the future
investment cosis may be estimated on this basis. 'The_rssults of +this.
estimation are as follows: S

1966-70 - 1971-75 1976-80  1966-80

Investments in ik 1,168,500 1,383,750 - 1,691,250 4,243,500 ..
Geolngical research , S _ _
in EE 'QJf' 300,000 400,000 - 500,000 1 200 GOO“
Total Bk 1,468,500 1,783,750 2,191,250 5,443,500
In round guantities o - e Lo
(Es) 7 1,5GC,000 1,800,0007"2;200;@00*“5;5005600“'-

. The proportlons of the value of the investments to the value of
the productlon is, for the perlod 196@—1980..l?' -

00,000 = 36 6% with g901051cal research, and
15,007,000

243 OO _ U/f . . R - :‘_ o w - A
i%*ﬁaifgag =  28.3% without geological research.

i v-a théré will be one - product only without erection of new mines;-
it séems not necessary to prepare three variants although it is under-
“8tood that the quantltles of tae producition and ‘investments glve ‘a
range of them only with a margin of 10% more or 1eSb-




.Table 53 g

Nen—ferrous metal mineral mines

iCbuntry° TAR

Tnput structure of 1ndustrj IBIC FWo. 1
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1Year 1964 s :
' (in 1,000 Dirhamg)
Absolute walues . Input coefficients
thal 9f.which > és % of 1
imperted : :
Bt 2 3 4
0 Agriculture, etc. - -
1 Mining and guarrying - -
20 Pood manufacturing
: industry
21 Beverages manufacturing
. industry - - -
22 Tobacco industry - S -
23 Textile industry - 0.2 0.0002
24 Fnotiear, wearing R
s “apparel 0.6 0. 0007
25 Weod industry 11.8 0.0139
26 Furniture and fixtures - -
27T, Pulp and paper industry 2.4 ©.0028
o8 Printing and publishing e :
: industry D - C
291 Leather industry 0.3 ¢.0003 -
30 Rubber industry 3.3 0.0039
31 Chemical industry 55.4 0:0650
32 Petrol and coal industry 31.1 0. 0365
3% Non-metallic mineral
- products’ 5.3 o. 0062
34 Basic metal industry 7.9 0.0093
35 Metal products ) 71.9 ) 0.0844
36/37 Machinery ) y oo
38 Trangport equlpment Ba6 0.0078
39 - Miscellaneous industry i e
4 Construction - -
5 Electricity, gas, Water 233 0.0273
61 Wholesale and retail : ;
trade - -
62/63 Banking, insurance - S -
64 Real estate : . 0.6 0.0006
T Transport and o :
.-t communications 41,5 - - 0,0487
8/9° " A1l other services 10.8 ¢.0127
: Total 1nterme&1ate N D
inputs - 27320 -C.3204
Salaries and wages 267.1 , 0.3135
Rest S 311.9. . 0.3661
Total gross output 852.0 1.0000
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CHAPTHER VITI

Sudan hag a very small production of manganese ore and chromite
only. Deposits of copper, lead and zinc, molybdenum.and columbium -
ores aré KAown but only the copper ore deposit of Hofrat en Nahas”
is well known.“ g0 geoloalcal reeedroh .at first is important. '

Manganese ore in quantltles vl 1~14 5 +Q00 yearly ls explelted in”
the Red Bea Hills near Halaib Port in Kasala Province. There is another
manganese deposit near blmhat by the- rall ~oad to Port Sudan but ;t is
not in use now,., .The reserves: of the- manganese ors are not known.u The s
existing mine is small and worked from the surface, Chromite is produced
from Ingessana Hills near Er cselres in Blue HNile Provxnoe.w The-yearly
production'iSAerm'8~BQJQDOQ¢QQS!dﬁlﬁhis:open¥éaet mlnlng. S

The copper deposit of Heofrat Hn Nahzs is very long knowno It“ﬂée““””'”“
“worked about the mlddle of the 19th century by natives.'. At the end
ofthis’ century the productlon ceased, because. it became unecvnomicali™
J‘Beginﬂlné 'since 1920 the deposits have been investigated several tlmesV R
'and proepeetlnc work is being dane.. L _ ceo

' The, depoelt 15 81tuated in eouth—weet Darrar at latltude 9 45 -
'and 1ong1tu&e 24 18 220 mlles from Nyala, the preeent railway termlnus.g;,
o The Geologlcal Survey Department of "fhe” “Sudan began 1ts own
lnvestloatlons in 1957. Bulistin No. 10 of 1961 glvee “the detalls and
results of this investigation. One hundred and- thlrty—twc auger bore-
holes with an average depth of six feet and 15 diamond drill holes
with an averabe depth of 375 feet per nole Were dug.. . e 2 T e D

From the resulis, it could be eoncluded that this dvaSlt is an
iron~copper-uranium mine with minor amcunts of gold and silver. The
mlnerallzatlon ocours. 1n taree lodee.ri‘¢.v I T A DS LR Ea

The proved quantltles are estimated ab 16 million tons With 8N e
_ average -content of 278 per centdopper. Tt is 280,000 tons of COPpers:
The depoelt As o how ! further 1ﬂveetlgated by means of a United Nations..
pro;ject. e [P S

. Thls prOJeot,Whmﬂisterted in Movember 1967,13 a mlneral 1nvest1gat10n
project. .Three selected areas are heing investigated: S

1.J Ameria on the easterr. border of uthiopia.
derat En Nahas copper distriche .o oo R ——
3 Mica “area in the no“th of Sudan on the wemtern bank of #he File,
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The economic wvalue of the above~mentloned mineral dep081ts and
of" others will be determined. ° The project, which value is %3 5.
mllllon will contlnue IOT three yeirs and nige months

Returnlng to tae Hofrat
of ore estimated by the Geolo

of ore Wlta 2, 5 per cent of copper.

Grose

output 1n quantltles and values

Mableé 55 O“:wes tbe quantltles and values of produced ‘ores.

En Nahas copper depos;t the reserves U
Zgical Depertment are now 5 mllllon tons

Phe s o

values are counted by export Prices cf 1)64 (chromlte) and‘1965,,19&6 fn
(manganeee) . L T Crini

Table 55 = Production of eres in.Sudah - quentities and values
* - H st S
Ores.. Unit. 1960 1961 1962 1963 1964 1965 . 1966
Manganese = . tons = .w v .. | 1,000 = 1,200 “g8op 1, 1500
Manganese 55 - - 5,686 -7 6,823 774,549 11 5 107
Chromite tons - - 8,000 17,000 30,000 11,000 17,391
Chromite R R0 74 120,428 2125520 77,924 123,319

Total valie * -~ . .

' 62,358 170,428 219,343 82,473 134,426

Sources: Mlnlstry of Indubtrg and Mi nlng of the erubllc of Sudany
Geologlcal Survey Department - ‘ .
Exports, importerahd damegtic demand -
Table 56 blveb tha qudntltlea anﬁ values of exported ores.
Takgle 56 : Exports of ores from Suddn —'Qaantltles and valuee -
. . L T : - o
0fés. - Unit 1960 1961 19620 1963 1964 1965 .+ 1966
Manganese tons - ~ - - - 1,000 1,150
_Mangar;ese _ ok - =t = m e b= =5 688. 8,516
Chromits - < tons  * T b Tl . . 11,000. -~ “ -
Chromite SL ‘ - Ve 77,920 - -
Total value SE moet = e 77,920 75,688 8,516
Source: Foreign Trade Statistics of the Aepublis df Sudan.
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Ohly a small part bf the produced ores is exported. As there is
no metallurgy. in Sudam,:the wn@le dlfference between the productlon and
export relidids in stodks.'"”' . :

The values of these stocks have increased as fql;pws;

1964 - 5.5 1495633
,;19ﬁ5,wﬁ,1, S5 TeEs

The. increase is_ malnly in chromite. There is no import of ores:
1nto Sudan. : :

Otner‘aspects

There is no 1nformatlon on employment, costs and 1nvestments by the
productlon of the above-mentioned ores. _ R .

Progectxon hifoxy the future

One ocannot propose any quantities of future production of ores in. ..
Sudan in actual conditions.

Exports of manganese is in very small amounts, the e¥port of
chromite ceased in 1964. So the actual production has anexperimental -
character only. BT

" The future producdiion of - copyer ore “in the Hofrat En Nahas dlstrlct
is very. probable but it is too early tc fix any . quntltles of productlon
and investments now. AN ; .

,Geological Tresearch is nédessary'ahd Justified., The funds for them
depend on the resulis in the near future. It seems not reasonable to
make” any suggestions dow, Theéy can be taken from a zeneral reserve that

R
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Table* 57 . Prodﬁuctlon9 demand, employment 1nd 1nvastments 1964 1980
Sudan i s i -
Units 1964 1965 ... 1970. 1975 1980
. Capacity ' _
. Oross sutput
a. value 1,000 8. 219.3 82.5 - - -
be guantity .
3.,Va1uel§gdgdﬁt JL49.2 5641 e - -
4. Bxports . P
a. value 77.9 5.7 - - -
b. quantity '” o
5. Imports”
a, value - -
b. quantlty _ i
6. Domestic demand:. g
( =2+ 5 - 4)
... a..valye 141.4 76.8 - - -
o b quantlty
T Employment total
of which H.A,  N.A - - -
8.'F1xed capltal  ; B B

formatlon {_
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CHAPTER IX

GENERAL OBSERVATICHNS AND SUMMARY

TALl main quantltles and values for countrles are gathered in.

'-?ables 58=69, ~Table 69 waich is Torm 1 of the terms of reference

Ff'glves the summary for tae Whole North African. sub*reﬂlon.J. s

One’cah ssge. from it tnat the Value of the production Wlll rlse

L from $53 454,000 in 1964 to &65,420 Q00 in 1980, that is 22 per: cent;

f':L,T.ra.lx.le added from $36,237,000 to $44,319,000 and employment. from, 16,888

o persons to 20, 860 persons. The 1nvestment is estimated on $201. T mllllon.

" The quantltles and values of export and domestic demand. oan be glven

' “when the stﬁdy of metallurgy is reaiyﬂ

Tables 70 74 Or:Lve the dlstrlbutlon of the total resoarces for o

‘countries. Table 75 gives supply/demand balance and trade matrix for

the sub-region. These quantities represent the middle variant. The
data for the low and high variants are given in the chapters describing
each country.

It is necessary to stress at the end of the study that the forecasts,
especially for the mining industry, which depends so much on natural, and
not exactly known conditions, may be erronecus. One must add to this
that a lot of necessary information was not available for the study.

Geological research, erection of new mines and reconstruction of
some old ones will be necessary to get the production on the level
foressen in the study. Governament support will be necessary in
this domain and in the domain of educatlon of engineers and technlclana.

Table 58 : Gross output of ores

(Value in 1,000 USH)

Country - 1964 1965 1970 1975 1980
Morooco © 40,200 35,701 38,293 38,093 40,137
Algeria 6,742 6,701 10,595 13,101 14,784
Tunisia 3,922 2,728 7,803 8,426 7,498
Maghreb 50,864 45,130 56,691 59,620 62,419
UAR 1,960 1,684 2,001 2,500 3,001
Sudan 630 237 - - -

Total | 53,454 47,051 59,692 62,120 65 ;420
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"Table 59 : Value added

. (an

1,000 USH)

CLountry

--;954

R

‘ﬁi97duth

f“i975

1980

Mordcpojf

Algérla*'%

- Tunisia: ' ‘ :
_“‘Waghreb Sab—tctal '
i UAR - L o

Sudan

27,320
47569

2,587

34,476
113320
429

-24,260;5

4,541

"19798ﬂ

130,699

1,145 -
161

26 025  _
7256
5,145

38,426

15362 1

125 891 .
‘8,908
5,557
40, 356"

,702 '

27,274

10,053
T 4,945
42,272

2,407

Total

365237

315905 ¢

139,788

1425658‘

44,319

LE
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Table 64 : BEmoloyment

_(in persons) ...

) Countzy TR | - 1964  i'%?éiwwnmm%ngr;é_Jﬁé]ﬁiv;; 198C._ .

:MO?OCCO Fs : . 95685 $3811 © 9,700 . 9,500 9,500
‘Algeria - s 1,613 1,724 2,580 3,200 3,600
Tunisia o S 2,690 - 14859 4,840 . 4,700, 3,830
-'Waghrebgsub totdl . 13,9886 137404 17,120 17,400 16,930
VAR FRE 2,900 24950 3,200 3,520 3,870
Sudan o j,, S PR Yo informatiqn;Lu,mawﬁwg_. .

Total 16,888 16,334 -.20,320.-20,920- 20,800

Table 65 : Employment - senior $echnictansg -~ T

Moroceco: ~ tolC L Le8 144 130 1130 130
Algeria- . 1934 50 65 75
Tunisia ' °””'.1 - '; . + » o« « « 0o information., W iyt W
Magatel ‘sub- tot¢l S - - - -
UAR - 38 38 40 45 50

Sudan’ - T T m
T e

Table 66 : Employment — Junior technicians

Country - ' 1564 1965 1970 . 1975 1980

Morocco Co9z1 962 930 520 920
Algeria 154 - 180 280 . 335 375
Tunisia ' e+ 2 e s v o 0o information v + « + 4 . .
Waghrebh sub-total — - - - : -

UAR - N 279 281 310 : 335 370

- Budan a e+« v » « » not available « ¢« 4 4 4 .«
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Table 67

Zmoloyment - wOrkers‘l;»_; .

'mf;i§é4A ”

1965

1975;

8,636
13440

Horpoao

Algeria

Tunisia

Maghreb sub total
UAR R
Sudan -

2,583

LT DU ]

4 LI ]

;8;705
1,510

2 631
« hot

89450' | ,450
2,800 '3, 150

8,640
2,250

=+ + % 4. nO 1nformat10n . .'.'._. ‘

2 850 L3, 140,'
avallable. .

g3;4§b

Tot§153~. L

Table 68

Fiié&-cdpifal formation

Ry

(1n 1,000 U3$)

'"1960/65f”"

1966/70

1971/75w?p 1976/80

Morecco-

Algeria

Tunigia

Haghreb subwtotal
UAR

Sudan

W.A.

'WQQ;843'WMM
24438 )

17,707
9,620
© 58,066

- 3,450

30,739

33,311 35,325 .
17,869 20,076 ..

© 1,905 1,905 .
53,085 . 57,308
4,140 5,060 ="

Total

. 23,281 . ..

61,516 -

57,225 B3 366

fo
1
1
{
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Table 70 : Morocco _Non-ferrous metal ores mlnlng dlstrlbutlon
of total resources of produots, 1964

?ﬁ- : ?& s -.Value l,OOO{diﬁhamsfw

Final destlnatlon, “total . 156,239

Consumptlon ,a. ‘private [ E;"—‘;E
by public f T -

Pixed capital Pormation S
Changes %niétooks‘(+ or -) _ -
Bxports : : :156,239 :_

Intermediate destination, total . 50,001°

Basic metal industries 50,001
Total resources . ' 206,240 ° .
Imports f-'. ' : 2,803.
Total gross;output 203,44Q ;'?

Table 71 s Algerla Non-ferrcus metal ores mlnlng dlstrlbutlon
of total IESOUTOSS of products, 1964

“Value 1,000 Algerlan
dlnars

Final destidation, total | 28,192 -

Consumption: a. : private ' : _i -
? b. public . o - : .- i

Fixed oapltal formatlon‘f " ;#_ 2? 'ii -

Changes 1n stocks (+ or w) :ﬁ' ': f  -

Exports | - s & S ega92
Intermediato destination, fotal' ;~ - - 5,112;'

Basic metal industries ‘ ) | 5,112
Total resources . iﬁ ;i ' 33,304é
Imports ©@ ' S | o7
Total gross'output : 33,777%

T

e g s e

L R
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Table 72 3 Punisia; Noa-ferrous metal ores mining i ﬂistribution :
of total resogrces of products of 1ndustry 1964 Value 1, 000 Tunisian

. Dilsﬁ!'ﬂ ‘ 1.

i Final destination, total

f
Consumptions "a. private - R é
~ b. public ' _ : AT T -
Fixed capital formation , o o -
Changes:in stocks (+ or -) : o -
Exports A : w Tonon f¥7;3f145;15

Intermedlate,destination, total f S .. 1,916

Basic metal industries - 315916.
Total resources o .. 2,061
Imports - _ B th R
Total gross output i:' ;ZQ_ﬁ. .;i: _2;959"

Table 73 3 UAR: Non-ferrous metal ores mlnlng dlstrlbutlon of
total resources of products of :mdustryg 1964

Value 1, OOO =, 5;

- Firal destination, total ©830

i j! _ Consumption: a. private - [
5 [ b. public Po-

Fiied capltai formation: - : SR - .F
'Changes in stocks (+ or —) , , B |
Exports Eo . [y ) S B30

éilntermedlate destlnatlon, total ' 22

' Basic metal.lndustrles_” : R f?égw

ﬁjTotal resources e ; : _ E ‘ . j: 852

.Imports (,‘.‘ o R o Lo E  %1;;

i#-f;Total gross output o .' - oo 85%ﬂhw

t ffTébie“?d K Sudan. Non*ferrous metal ores. mining dlstrlbutlon of
eﬂtqtal resources of products of industry, 1964

Value 1,000 Sudanese

" Final destination, total i L 219.3

' Consumptlon a. private S y . hoE
rlxed capltalrformatlon T S T

Changes id stocks (+ or -)3 L

_ Exports f~i -

Total resources

Total gross output o i , | ;. ‘?‘.f.'."919ﬁ3

L]
.yt

e Sl e S do il doe ot S e g S

e + 141 4 .1'_' :
iy  TFe9 i i
: 219 3

e R b e vl
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ANNEX I

COAL MINING: . PRELIMINARY: INPORMATION.. . - ww . «iiiiiis

b -ifﬁtfd&uctiOﬁl"“

: A Broduction of uoal is very small 1n the North Afrlcan countries.

‘ FRNEPR, e e 2 a1 ¢ Rt 1 R

¥ _ Only Morocco and Algeris produce anthracite and coal. A4 coal~

»} . .mine is in erection in the United Arab Republlc in the Sinai Penlnsula.'

ji L Imported amounts of coal are also ‘gmali so coal is not of great 1mpor—
" “fance 'in the economy of:Forth African countrles.\ Nevertheléss, it

| .deserves more. detailed study as the expert could only spand,a few days

! _"preparlng thls 1nformat10n.

N ol

i

l“jWor1d1situation-

Uorld productlon of coal and .export and import for the years ;,”
1771960, 1964 and 1965 is shown in Table 1. _It may be seen that world:
k productlon was L e L E

: , in 1960 2,590 willion' tons
! in 1964 2,710 million tons.
: in 1965 2,760 million tons

The main producing countries are: Unlted States of Amerlca, _
USSR, China (Mainland), Great Britain, Cermany (FR) and Poland. The -
main exporting countrles United States of America, USSRy Poland.and.
Germany (FR). Coal ik imported by all developed countries’ whlch do.
not prcduce snough for their purposes. o

S

AT, AT 1 s

. Coal is now in great competltlon w1tn,petrol and natural gas
but it keeps its posztlon as main - fuel and energy supplier.in. various:

_Tields; iron metallurgy and. alectroenergy Droduciion.ugs. big ameurts--
of coal.

Syt bR

e

. - The price of exported Moroccan anthraclte rose‘;rom US 14 41 in -
1961 o US$17 76 in 1964, i.e. by .23 per cent.__ S

: . ‘ "‘fprlce of 1mported uoal 1n TUBlSla was‘Ué$i7;§8‘iﬁﬁlééi;ahﬁ;ri
”USE16;46}1n 1964, i.2. 8.4 per cent lass, The - price of imported coal
‘in the UAR “was Ub% 15.52 in 19644

ThlS glves general 1nformatlon on prlces of coal in thls perlod
although differences in prices may also proceed from differences in
quality of the imported or exported product.
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Table 1 : Coal - -World productipn. and frade;;“ T W

Reglon : Productlon in mllllon: : .ﬁxports in mllllan
' : ‘ long tons long tons ‘

1960 . - 1964 1965h "1960_'_~1964 ,1965

.;World i ';;-V-f‘[zf'235§é sL”2571O”A,_f 2 760“*' _ '”T,T f;:? -,ﬂ: w.
SUBATTT S e R38R AT T T AR 3452 - :
“U88R T w369 40 420 12,1

N
[N

IS
=

2 4
| , 9 8

Mainland China (est1mate)413”“” ©290° 47 300 ' o
iGreat Britain = 1867 0 187 7 180 7 5.5 5.5 3.8
Germany (¥R) 140 140 1330 17.3 13.5  13.0
Poland 103 115 . 117 17.2 19.C . 20.7
France ' 55 52 : 51 1.4 0 709 0,7
India 52 61 66 1.1 1.2 0.7
Japan~ - 7 7+ B0 S B0 4 0.1 0.1
Belglum/iuxembourg SRR~ N 21 v 19 2.2 7 2.1 1.8
Czechoslovakia 26 28 27 2,27 2.5 T 2.3

Imports in.milliom:’ = - S
long tons - T SR |

France '
Italy
]Belg:Lum/'LLu:e"nbouI‘g;"’.',,"=
Japan RS T
Germany (uastern)l"”"'
Germany: (FR)
Denmark
Austria
Finiand -°
Czechoslovakia -

'.._I
| o
B
T et

IR TR T Y

N8 ~1N0 ORNO R RO -0

D R LY W ON— 00 (OO ND
.

‘e

PRI L ~INDTON Y D)
. . . .
TN S O G o

»

Geologlcal 81tuat10n and reserve

Coal dep081ts in North Africa are siili.: Th& réserves of the
south Cran Saharan dep081ts in Algerla are estlmated at one billion )
tong and those of- the -Jerada basih of” morocco ‘st 120 mllllon tons. The v
kabWwhn reserves in the Sinai Penlnsula ire estlmated at 40 mllllon tons.

They may be described according %o the Explanatory Note to the coal

map of Afrlca edlted by ASCA Parls 1966. o | L avis

LRy
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Morocco possesses one coal basin of economic 1mporténce. The
basin of Jerada in the eastern part of the couniry, on the edge of

. the high plateau, 50 km south, south-west of Oujda, at an altltude of
15100 metres. It compriseés five Workable geams 0.40-0. 75 metres.f
“'"thick. The fuel is anthraclte with an ash content of 4~ 5 per cent

and volatlles 5-6 per cente. : ,

Algerla possesses a medium-size coal basin in the southern Oran

.~ region along the northern edge of ‘the Saharan platform. The: ‘Sepms are
~ thin (less than one metre thick) but constant. - The coal has- ‘coking

properties -but: its exact characteristics are.not known to! the author.
Therefore one cannot state what metallurgical guality coke made, from
this coal will have and whether it will be necesgary to add certazn
amounts of good imported coking coal to get good metallurgical boke.

“There are- two parts of this basin:y ‘The Colomb-Bechar-Kenadsa ba31n
_.Wlth 30 mllllon tong. Its coal contalns 31 32 per cent volatlles.

The coal dep081ts in Slnal Penlnsula are estimated at 40 mllllon
tons of coal with coking properties. A mine Wlth at capaclty of 0.3
million tons yearly is in operation. } _ o S

' Theée are the main known coal deposits of Ndrthérn A@rica.j'

Output, import, export, domestic demand s ;

v Quantitiés for 1964 are shown in Table 2. It may be seen thai
the toial :production of coal and anthracite for the waole sub-reglon
was 446,000 tons. Morocco produced 400, OOO tons of anthra01te and
Algeria 46 OOO tong of coal. S Pt :

‘ Coke was produced in UAR only - to the extent of 35 OOO tons. v

Morocco exported 140,000 tons of anthracites 21 000 tons to
Algeria.

355, OOO tons of ceal and 247, OOO tons of coke were 1mportei,:
mainly by the UAR. : , S : : g

Total domestic demand was 682,000 tons of coal and 282 000 tons
of coke of which 43 per cent of coal and 89 per cent of ooke was. from
the UAR. . ; i
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‘Some' remarks on ‘the future development of the ooal 1nduetry
*1n North Afrloa R -

Coal reserves in North Africa ars very scarce in’ comparison 1o -
world reserves. On the contrary, the petrol ashd natural gas reserves .
are very high. The reserves and production of Algeria and Libya are
very important. Recently petroleum deposits have also been found and
investigations are also being made in the UAR and in other countries of
the Sub~region. As petrol . products and natural gas can take the place of
coal in many fields, one must be ‘very careful in making proposals for
‘development of the coal 1nduetry in this Sub—reglon. :

But there is however one 1mportant domain Where petrol and natural
gas cannot take the place of ooel for technological reasons, that is,
in production of iron. Metallurgical coke made from special kirds of
coal is indispensable for this purpose, although some amountsiof natural
gas or petrol products injected into the blast furneees can- d;mlnleh
the quantltles of coke required. :

The development of the productlon of good coking ocoal 1n order to
produce metallurgical coke would therefore be. profltable in. North Africa.
If the coal in Algeria has good coking properties, then one could consider
developing its production together with that of the iron' ores aleo e
available in Algeria in order to produce iron. The coal:for thls purpose
must be of the special quality called orthocoke or meta-coke coal in the
1nternat10nal claggification. -

The same remarks are also valid for the development of ooal pro-
duction in the Sinai Peninsula in the United Arab Republic. The '
erection of a coal mine with a oapa01ty of 0.3 miliion tons yearly Wlll
be- completed When _the general ‘situation allows it. It seems that the
production-of the very pure anthracite in Morocco, (small aeh content)
may stay &t the present level of 400 000 tens yearly '
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Table 3: Morocco — Input structure of industry ISIC, coal, 1964

bgolute valles

InpUt CoeTTicients

1 2 3 4 (2 as %eof 1)

0 Agriculture, ste,. _

1 Mining and quarrying 84 0.0150
20 Food manufacturing incd. :
21
22
2%

24

25 508 0.0907
26

27 24 0.0043
28

29 6 0.0011
30 4 0.0007
31 174 0.0311
32 50 0.0089
33 18 0.0032
34 60 0.0107
35 390 0.0696
36/37 4 0.0007
38

39

4 2 0.0004

5 460 0.0821
21

62/63 626 0.1118
64

7 511 0.0912
8/9 .
Total intermediate inputs 2,920 0.52i4
Salaries and wages 4,200 0.7500
Indirect taxes less subsidies 7O 0.0125
Rest -1,590 -0.2839
Total gross output 5,600 1. 0000
Employment 445526
Capital formaticn " B26
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ANNEX II
~ IRON ORE .

A, ﬁgfldréifuétion

The world situation is described fully in- the report by the
Economic Commisgion for Europe, World Market for Iron Ore, from

. Which the: follow1ng detalls are ext*acted. o I

“{in million tha)_.”.ﬂ

1950 ;f'i960g5ﬂﬁ'19§1}; 1962 1963 19¢

Aéélomef&ted

7591

 Western Europe fli;Z 8
80;9 9
1
1

?igastern Europe  11.3
g"North Amerlca 1404
© Asia~ : Q.
ccrdustralia v o,
._Worla R - 37

D b O

2
1

;Q- 12, 3-

5 ~2eH
9 - 238H5 2T

-
(ve s RN NUVIILN

Unagglomerated

[
T O
[
P O

Western BEarope
Bastern Hurope
North America
Latin America
South Afriea
Asia. g
Australla
World

.
13
»
*
*

.
.
-
-
»

SO LW Oy

o

O

l._l
Bk
FRUF R~

IR OO
]
[ ]
PR 1

-

»
o
A

e
©ND N oy OV O WD

[

O MNP O NV

& - L
oMWW O oD
RO B O H\D
CON O ~1 > O

B - - ¥ L IR
SO oA B s

i
O NI O\ B e

[

Y

[ ]
CHATES WO O

ny ihove
oo

O N N ol
)
Co N B O
L .
WO R~
Mo

F-‘J ' .
-
SR
V)

BT LT i s

Iron content ) Shl LT GH

Agglomerated 18.20 96+8 109.5 123-7,W;f14?18mew1§4m7 -
Unaéglomerateé<-~~94;63}+-~99¢?““”“:35;6” BT 4 87.1 97.4
+dn steel-making 2.7, [ Aedocon3eTes o 44 3.8 ‘4.-4

In terme "of iron content, world consumptlon of 1ron .oTe has 1nereased
by one—thlrd since 1960, i, .©., at an.anmial rate of about T.4 per- cent, "
thé Trdrease being entlrely in agglomerated ore, i. e., sintered and
pelletised.
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In comparison, the development of world iron ore productlon has

been a8 follows:

Productlon of .iron ore and reserves

7(1n mllllon tons Fe

content)

1950 1960

1361

1963

1964

Reserves

(2)

Western Europe
Dastern Europe - - e
North America
South America
Af'rica

Asia,

Australia

Worl&-

]
ok

o

o

L]

o o
ud;v1o«o\n}#qnw-

U?Fh#nunpﬁAﬁwcn

W

|-
[
[a"]
Lt

B o
NO W PO AD 2 N0 5 o

L]
O P oo oo HA
-
O
o

(V)

~48.0
7945
56t -

25.4
12.5
35:8
261.2

51,1 20
Ba.6 104_

66:2 53
29.5 ..:.50 .

18, 9+ 13;.

3.8 .8
3.8 8

289.9 256 |

5
14
93

Qﬁgi

14

29
7
205

(1) Measured, 1ndlcated and 1nferred

(2) Potential addition
+ of which Algeria 1.5
Morocco " 0.5
Tpn151a‘ 045

Wdridzﬁiada S

World trade is 1ncrea51ng 1n relatlon to productlon,also whien

1nter~trddlng between the European Coal and Steel: Community countrles,~

) Eastern Durope and North Amerlca is

excluded.

' Worl&-output and trade in iron ore B

(million tbné)"' i

195

5 1980

1964

Oufput “;f‘ e ,.243;6
Trade . S
EX 1nter—trad1ng

41.0 .. ...
25.6

513,65

1547

isT3ie

219804 - -
123.7 .

SR L
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The principal trading areas in 1964 were as follows:

Production, imports, exports of_irpg ore in 1%@4

o (in miilidﬁﬁtth)
T ‘ Pro&uéfion | Importé | Exports,
Western Burope +35.5 _ "9b:§“-mfwl" 1 51 3 B
Bastern Furope . = 156,40 . o0 26,06 - o9l .
North Amerlca':‘ R - 117.8 S 4BLE - © T 38, o
South Amerlca e 48.2. 140 39 L,
Africa o ' 31.8- T RIS -y b S
Asia _ 86.7 31.1 19 6 5
Australia 5.1 O o O 3~»»~ e

~Exoluding -inter+treding, ths maﬂn 1ncraabes in recent years have been in
supplies from- Africa, o

~Exports of ~iron ors €xcliding inter-trading
o ©1960 . ... 1964
T " 'per cent " per cent

Western Europe U e S T e

USSR i .. Oad .

Africa b - "13.30 ;

North America : : R ;

South America «-.-:' * S 36.0 ;.

Far Basgt .- & Lol N ‘}_‘6;,4'; .u

Australia © 0.3

Further: expansion is COnS1dered most llkely in Australla, Brazll and
West Africa. Hxports fronlNoruh Arica-aré nnder pressure from hlgher Py
grade ores available elsewl s whilc, .aoreover, extraction costs are above
average as are also port handling cbarées.. To. some extent, i may be:
possible:to obtaln new out‘ets in the { entra] and Lastern Medlterrane
where the shorr sea hau1 ma; bffset theqe factors._v

THE-

Prlces.

The frend in iron ore prices has been downwards, perhaps byth.per
cent, during the las® five years and a dewnward tendency is 11kely to
per31st in view of the increasing ava11ab111t¢esu_

-

 Price 1958 1960 1964 1965

Combined index of Mesabi, Kiruna,
Minette, Itabirs and Orincco ores

1960 100 101 100 89.4 88,2_'
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Future demand

ST

World production of pig iTOW 1§ Forecast ab 600 million ons in
1980 compared with 510 million in 1975 and 313.4 in 1964, i.6., an -
annual ingrease of 4.3 per.cent up.to.1975. and-3.3 peT cent afterward

Ofﬁtﬁévﬁorth African ‘countriss, onl
are in a-position to export iron ore an : A7
competition from more favourably placed countries so that their share.
of world production is falling. e RS

Production of iron ore ' .

R e i ]

(willion tons Fe coéntant)

. Average 7 . - Average *

Algeria R R

Morocco L 0.78 . . C0WES o

MnisiaT o ) 0.57 0.54
A1l developing countries - 18.5 64.7
World “~ - ' |

1953-55  1963-65

161.6 - [ e A 306.9 . ‘ e e e e s

- The tﬂréa countries now accoﬁntffor only 0.8 per cent of world
production &€ against 1.9 per cent ten years ago. At the same time,

their prices fall in line with -world prices, €.g., the f.o.b. price . - "
of Moroccan ore from $8.5 per ton in 1960 to $7.9 in 1964 and Tunisian

ore from $7.8 in 1962 %o $6.4 in 1965.

““T.Mope@verm%hewreﬁerveS'of”irdn'ofewiﬁ7thé‘Eﬁb—region aﬁailébiejfor ,
export are not large. ' Accepting the proposals for iron and stesl e
e t'pdﬁ?@i@ed”in=th¢ Basic Metals report,.the position is &s- e

developmey

Morocc. jﬁegé@q§§:aré nOW éétimated:a§-iny 25.ﬁiliionﬁtons-from‘1970ﬁ%:“

onwafﬁé;'”THé“ﬁfbpdséd'irogjand'steel works will-require 300,000 tons
in 1980 and assuming normal expansion 675,000 per annum by 1990. It
would not seem wise therefore to attempt to increase exports much.
above present levels of about L million tons per afinum even if that
were possitle. o : R P Ak pI

R Y L E SRR RO

T

T — TR T

G e
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'Proaected exports of iron ore (1980)
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Algeria. The position here is somewhat different in that there are
large reserves estimated at.765 million. tons at-Gars Bjeb1let'which,
although never likely to be competitive in the export trade, could

-msuppiy ardome st Ardustry ‘The proposed iron and steel developments

will take 1 milli'ch tons per annum of ‘iron ore by 1980 which will come

~-from-tue-deporite Et Tre&ent going to export, which have reserves of

about 130 million tons and a present annual output of about 3 millish
tons. ‘It would therefore be possible to export at.the rate of 2 million
tons per anpum in- 1980 and; to - maintain this subsequently, p*ov1ded the
Gara Dgebllet dep051ts are worked . . .

Tunisia. Regerves are estlmated at about 75 million. tons, current

output at about 1.2 million per annum and requireménts’ for the proaected
iron.and 8teél industry in-1980 at about half a mllllon tons per annui.
It would be reasotiable, tnerefore, to. COntlnue exports at .about the
present rate of 1 mllllon tons per annum.‘

1000 tonms " ;ﬁj@illion

Horocco 1, OOO - Te5
Algeria .2y 000 - 14.
)

(L U
or. T Tunisia - - 2 1,000 6.8
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'Téﬁié_i: :I?oﬁiqpeé'_Pfodﬁé%idﬁféﬁ&.deﬁanﬁﬁ ;

1964 1965 1966 1970 1975 1980
Mbtobcbﬂ : . B - R o |
Export Quantlty 'OOO R ;';:f ”=£.‘y”‘;ﬁ._¢'r;5
: Ctofisl e 9947 1957 790" 1,000 Boo T T00-
Value $ million 8.0. 7.7 6.5 7.5 6,07
Gross .outputs: . ‘ o '
Luantity ‘OOO Lo fue e IR I S
_tons . -89, 951 1 017 1,000 . 1,000 fl,OOO;
 Value §. mllllon T - N T O8 U - - R
(official estim— .- . .. . o
. ated ex-mlne) 2.7 2. 9 3.0 3.0 3.0 .
_ Domestic demands : | ik [RERR R
Quantlty *OOO
tons - P - - - s 200 300
Value ﬂ mllllon - :
(est. delivered :

By works) . - - - - 0.9 1.4
Bmplogmenty - v RLqgET T e
Algeria

Bxport: Quantity '0CO
tons 2,828 2,994 2,650 2,370 2,000
Value § million
(estimate) 19.8 21.0 18.5  16.6 - 14.0
Gross output:
Quantity '000
tons 2,739 3,222 3,000 3,006C 3,000
Value $ million
{nfficial) - 22.0 - - -
(edtimated .ex~mire) 8,1 9.6 2.0 9.0 9.0
Donestic demand: |
Quantity '0C0
tons - - 350 630 1,000.
"Value $§ million
(est, delivered : '
works ) - - 1.4 2.5 4.0
Employment: 4,567
Operatives 4,089
Foremen 199
Imployees 215
Engineers and admin. 55
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Table 1:

Iron ore: Prcduction and demand (continuedgmiiﬁﬁl
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1965

TI966

Tunlsla

Equrt Quantlty 'OOO

Quantity fooo

. tons '3939
be. Value '§ mllllon SRS

'*.:(estlmated ex—f‘
mlne) CT 2.8

Dbﬁesiic'demand- e

" Guantity '000

tons | -
Value § million
(est. delivered
works) -

United_Arab Republic

Guantity '000
tons -
Value § million -

Export:

Gross output:
-~ Guantity '000
tons 447
Value § mllllon _
(est. ex-mine) 1.4

Imporfé_ _ -

Domestic demands !
Quantity *000C
tons -
Value § million
(est. delivered
works) ' -

1964+ -

'~ fons "JL' 831:f“
i Value E mllllon 5 4

.:iGmmsouWuV'

1,117

507
1‘5

450

2'0. ‘

  §7§” i%E

1,287

70

C.3

442
1.3

t

1370 ,_';9?5“‘T;1980

1,500 - 1,500 ¢ 1,500

RICHE R R
130 320 500

0.6 1.6 2.5

1,030 1,930 3,400
3.1 5.8  10.2

1,030 1,930 3,400

4.6 8,7  15.3
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Note on Table l

Allnihe“lr@n RO prodaee& 1ﬂ“MDrUCGG, Algeria and Tunlsla was
Tfor export up to* 1966, When the ‘Menzel Bourgiba. works.in. Tunisia came
rinte” productlon,'whlle 21l the ore produced in the UAR is for homergﬁ~
use, Value figures are only occasionally published and these dre.
often not correct, for example, Algeria gives.an average-value of
%1y per ton for 1ron ore exported in 1963, which is about twice
7{the proper price;- Whlle Morocco gives 1n 1964 & highern average
““value ‘for iron: ore préduced than for iron ore: exported which is not
réagsonable.
correct and to estimate ex-mine prices when requ1red by subtractlng
‘transport and f.o.b. charges. yIn general, the costs of producing
iron ore by open cast are for all countries rouhd abcut %3 per ton
- to which may be added from $1 to $2 transport costite’ @ port and
- $3 for loading and f.o.b. charges for export. Most Géuntries have
"also an export tax, for example, in Morocco about $Q 8 per hona::

e S e aaie s e i et e A

It seems best to take f.o.Db. export prices as belng normaliy -

o
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