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/N
.CHAPTER I

INTRODUCTION' •

This report is one of the sectoral studies necessary for

preparing a complete study on industrialisation and economic

co-operation for the North African" sub-region.

Its aim is to'gather the most important information on the ,

actual situation of non-ferrous metal ore mining in this sub-region ■

and to project the most desirable development of the industry until' .
1980. . ■ . ... '

The mining industry has a special feature1 that distinguishes.,

it from other industries. It needs geological reserves of minerals

in such amounts, qualities and conditions that they can "be extracted

economically. The knowledge of .thes-e factors is- an essential pre

liminary to a mining study. Geological research, often very. -

expensive, is necessary..; A. mine is-usually a "big industrial enter- '• :

prise which needs a large investment for its establishment and" takes

several years before it reaches full capacity. One needs de-t^iled

geological, technical and economic. studies...before o-ne can decide' on1

such an investment. Of course, similar studies are also necessary in

other industries^ but the degree of uncertainty there is much lower ' '

than in mining.' One"must have this in mind when preparing a mining

stH^.' .. ln.Ahe. Present case--an additional difficulty was the lack of
vei*y> important information especially .concerning reserves, new projects
and costs of production. Some governments consider these confidential

■and do not wish to make them available. Alternative information must

then be obtained by analogy and estimation. ■;
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CHAPTER'II

INDUSTRY DESCRIPTION

<*

Manganese

Sine1and.lead

Copper

Cobalt

Antimony

Chrome

Tin ■ '■

concenWs'if

Morocco and United Arab Republic
Morocco, Algeria, Tunisia

Morocco, and small amounts in Algeria
Morocco

Morocco . ,

Sudan . ■ .. . ' . ■ ■■' \

In very small amounts in Morocco and
cercury in Tunisia.

** of-" production in tons

Production in tons of concentrate in 1964

Manganese, ore ':
Lead ore ■ ■

2'inc ore

Antimony ore

Copper ore

Cobalt ore

Tin ore

Chrome ore

.-■341,078

: 103,-944
80,974

3,282

6*504
15,253

20

13,601

64,274

3,900

13,400
182,497

. .budan

1,200

—

-

-

—

-

30,GOO

Total'

524

125-

151

3
10

15

30

,775

5 545
,248

,282

,404

,253

20

,000

The mines are usually very small

trucks. may te also transported o^ conveyo" Llts.
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The ores, after being transported to the surface, have -to-be

enriched "by using more or less sophisticated mechanical .;and;physico-

chemical methods. Generally speaking, the ores have to :be classified

according to size and crushed and washed with water in special machines.
These' processes may be repeated several .time.3.-. In this :way ;the ores

can bje separated from useless rock. They are known..theri as ^concentrates

and m^y be transported and sold as the main raw materials ftp .the

metallurgical industry. The above operations are done i;n washing

pla-nts which can treat ores from several small mines. It isLralso

possible to separate thers minerals from mixed deposits,* for;; instance,

lead: ore from zinc ore, ■ ■. - - -. .. . "' "■■ ..'.,'", ■ :' I ■

Almost all concentrates of Ubrth African countries are exported

by sea outside Africa. Only in Morocco and Tunisia are .there foundries

which;produce lead as metal. ■

World'market situation *.. .-, o ;.---;/; ;■.; -. ■■

ihe world;production °f all non-ferrous metal, .minerals produced in

North'Africa increased during the period of I96O-I965 with the Single

exception of cobalt. .:■■ , ;

The rate of increase :.was highest, for-manganese (3.1 per cent) and

zinc (-28 per cent) medium for c£p$e,T ;(:;l:9r5Pei> cent)., and antimony -
:(,l8.1'per cent) and. lowest if.or chrome (14 per cefit) and lead,.(lg.3 per cent)
.^he production of cobalt; ore decreased (-6.2 per cent)., , ;' . : i '■

\-'.\--- Tables numbered 2 to 8 give the production, imports .and.;exports of

Jtfae largest producing and importing countries in I960, I964 3,h(T 196^;,

■ f:or manganese, lead3 ainc, copper.',, antimony, cobalt :and. dhrorne. ; ;;

.;.; Manganese' ore (Tabl§. 2) ■ ■' ' ; \ -\-

;. World production of manganese ore increased rapidly :from 13*9 }.[_

\ million tons in i960 to 18.2 million tons in 19^5? that is by 31 pe£

I cent, j ;■-."■

!■/■,■ Manganese is consumed mostly in steel making but is used also

•;.i]ji. non-ferrous alloys and in chemicals. : ■ ■ ;.;:

.irM!1- The main producing countries ares U,S.S.R;,:-India, China, South

rAfricai and Brazil. In the North. African region it is profiucfed in ■■ '■-■

■Morocco and1-in the United Arab Republic. " ■■■ ; :"-\ ■ j. ';

!■;..!,. The share of these countries .in world production was; 5.4 per pejnt

1i^;;i96p arjd:3 per oe-nt in 1965 5 -production falling! during! this periqd
!frbm 7^7,000" tons to" 549 >000. tons. All producing ""countries excep-fc

China and iJapan export ores to the developed countries,. :-The TJ.S(OS.Ri

exports 13-16 per ce!ht:"of.■ its production. . The main importers arb

U.S.A., JapanV France,. West Germany, Norway .and. Grleat'Britain. \
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!Mew production or projects are as follows: ..■.£.-■,.•.,:■./.

: In- Australia; . shipments> started from Groote glands" operations ..
in the Gulf, of Carpentaria, Northern /territory in 1966. The capacity. .
of the crushing,plant will be' 4OOsOo6- tofts yearly, although production
will probably. be.200,000 tons yearly in' the first stage.. ' -. , "

In Ivory Coast the reserves of the Grande Lahon mine have risen "by
200,000 tons. In^hile,- a drilling programme has 'been commence.d to,
evaluate tha*.. Corral t&uaifiadc manganese deposits in Coquimbo Province. . "

In Mexico, the Export-Import Bank has authorised a US$5 million

loan^ to. .a, Mexican firav to1 develop its manganese properties at Malango ■■. -
in Hidalgo.State.■ -. Few facilities are'scheduled to be in operation bv -
1968. • ■■*■.. - j ■ ■ ■

2- Lead ore ;.■■■:■.:■' ■ ■ ■

World production of lead ore rose fro'ti':.2.4: million tons in i960
to 2.7 million tons in 1965 in metal content (Table 3}.' The main '
producing .countries, ares U.S.S.a., Australia, U.S.A. j Mexico, and--' ■ "

■■Canada. Morocco t with 76,000 tons :0F' m&MI-'-'in I965 belongs to -the ' -■
-medium-size !prdducers> Its. share-in world production .is about 3 per ^:

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.: Canada ,and Peru export 40 per cent of produced ore,
Australia -2O per1 cent's Morocco' 7.0 per cent. ..The main^ importers ares ■'■-:
Belgium,; Luxembourg ,' Germany (PedV iiep.)', France;; and U.S. A-.- It is ' ' r
■expected-that mine output will' rise by 9 per cent in 1967 in comparison
with 1966. r

3 •: ][ Zinc ore ' ;' " . ' ' ' ' " , - ■ ■■...;.

World production of'zinc ore rose from 3-2 million tons in i960
to 4.1 million tons in 1965 in metal content (Table 4). :...■.;.:.I.

The main producing countries ares. ■ U,,aoA., Canada, U^S.S.V, "'
Australia, Mexico,. Peru, and Japan.- The. share of Morocco, Algeria and '
Tunisia in world production was about 2 per cent in 1965.

The main exporters ares, . Canada,. Mexico., Peru and Australia. ■ - "
Morocco, Algeria and_Tunisia, export their whole.production. The:;
importing countries are the. .same: as for lead. ■ ■

During 1966 mine output increased by 6 per cent over 1965= The
increase came mainly from Canada where three new mines began tcTpr.oduce
and from Japan, Australia, Spain and Ireland. It is expected that the
increase in 1967.will be about 11. per cent, that is 450,000 tons, mainly
from Canada. ' '' ' ....
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4* Copper . ■ , ■

World production of copper ore rose from 4.1 million tons in i960
to 4-9 million tons in 1965 in metal content (Table 5.). The main
producers are: U. S.A.-, -Zambia, Chile, IT.S. S.,1. and Canada. The
copper ore production of Morocco and Algeria is insignificant on a . .
world scale (about 0.6 per cent).

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

Canada, which is the biggest exporter of ore, exports 20 per cent .
?i ^S °u^ut' ^iie'biggest importing countries are: Japan, Germany,
(.bed. Rep.), 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 m Vietnam; which could, make a difference to the military
needs of the U.S.A. (about-350-400,000 .tons yearly).,. . , ..-, :

(Sources Engineering and Mining Journal. February-19,67, Articles "Copper"
page 122}. The future production of the Congo is also not" clear. ' Kever-'
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 ■ . .■"..-

^■4. V°rlf-.Productio" of antimony ores is very small ih comparison with
that of the. above metals,-but it:has.also shown a tendency to increase, ■
rising from 52,000 tons in i960 to.61,000 tons in 1965, that is by lg.per
cent.. : . -. . ■■■.■.

main Produoine countries ares China (mainland), South Africa,
U.b.b.R., Bolivia and Mexico. Morocco's share is about 3 per cent-. The
main exporters ares 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 1965. '"

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

7» Chrome . . .

The world chrome ore production increased from 4.3 million tons in
I960 to 4-9 million tons in 1965, that is by 14 per cent. The main pro
ducers ares U.5.S.*., South Africa, the Philippines, Rhodesia, Turkey
and Albania. ' *
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The niain exporters ares U.S.S.H.j South Africa/Rhodetia, '■- ■
T&a Philippines, Turkey and Albania. Ore is: imported "by :U.S.A."
Germany (Federal Republic)., Japan, Great Britain! and France. . ■■

The only producer of chrome ore* in North African region is Sudan,
whose ore deposits have very difficult transport: conditions--. :

Prices ! ! . . ■■'■ !

The world annual average market., prices of metals" are taken fr|om
the Engineering and. MininR Journal, February 1967. ■ T^ble^ -gives 'the
prices since 1930 until i960 for every fifth year ancfsince'i960 until
19&5 for each year. There are'prices for lead, zinc 'and copper. Table

in^'1^ thS trendS °f th6Se ,^^ices^ taking- as the basic years 1950 and
iyo<J. One can .see .from thebe' tables that the prices .rose sharply for all
these metals.' In the period' 1960-1965 the increase was; - "

lead

copper -

(insi.d'e tTSA)
copper

(outside USA)

26.7 per cent
12.0 per cent

16.0 per cent

65.8 per cent

One can generally .say that this 'tendency will continue, although
there may be years-when the;prices will decrease in comparison, with
previous years.' In particular, i-the prices of copper and antimony are'
very unstable. ' . -. ■ 1;:-:'
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■■'■'■■■ ■ ::: MOROCCO

-General

The-.non^feErouS"-metal.-<M?es..mineB..-ars-..very.-disper.sed..in the

country,but they are mainly connected with the mountains of the

Middle," High and Anti-Atlas. Transport .conditions are difficult ; ■'"

"because the concentrate must he transported by road to the ports or ■

by. ro"ad and rail, and'the distance "by road transport for some mines'-1-

is'between 200-370,kilometres. . ■"• : ■ ':

Manganese ' "''■.

There"are"" two ' mines: Imih'i" in""the' western 'part "of the "High" Atlas

Bou Arfa in the. High Plateau region. near the; eastern border with Algeria.

Lea.d-.an.-&- zinc .. . .. _.,.... ..■.•■■■.". :. ■ . ■.. ■ ■ -■.-,-■ . ■ :'

These minerals are produced in the same mines. There are four

larger mines: . .Tpu^ssit and Zellidja near Ouida by the eastern...border,

Aouli-Mibladen"in'~the valley of'Moulouya between Middle and High"Atlas,

and Aouam in Central Morocco. Small mines in the southern province of

Tafilalet and in High Guir are exploited as co-operatives•-.■ ,-.,■

Cobalt. ; .. ■ ■■■ .-.■. .:." . .,:■• ■.. ..: . :•-.= ■...-.. •.:-,' ■ . ■■:■• ■ ■

The only working mine is Bou. Azzar. in; the. ©puth- of: the High Atlas.

Copper ■■;,.:; .- ..• <.;.,;_

There are two more. Important miness Bou Skour.in the south of the

High Atlas and Djibel KlaklTin High Plateau Region"hear Bou Arfa,

Antimony . ■ .. " : ' "

Antimony is produced in 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 a profit during peridds of high prices.

Tin - -

There is one small deposit at El Karit near Oulmes situated north

west of the Middle Atlas. The ore is smelted locally.

Geological reserves and researches ■•■

The geological reserves of ores on 31 December.1966 in tons of

minerals (concentrates) are given in Table 11.
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Table 11 ; Geological reserves..of minerals on 31 December 1966

. , . (in tons)

Minerals Certain Probable : Possible

Manganese'" '..- ■"'■ -,. "'..'"" :[[%. i,6Q:b.,O6O " . ' ' 250,000'' : . :'Yfb9QpD'
Lead; :'■■'■' . " '."[, ■', ■- - .*'.." ..,239,000. . ,425,000'■ ," ' \'■,_ 'y^
Zinc. :.' . .. ■" ,;■." . " 121,(500 '■■ "266,000 ".'■ " . """ '■ '-!''"''
Cobalt ' " ■'■ 33,000 ' ' 2?5OO . ' '2,800;
Copper 17?000 21,200 ' 11,900

Antimony ■ - - -

Tin . - ;.~-\..— :-!-

Sources-' MiniB'try''of Industry of'-'the-Kingdom of Morocco. ■ ■ ,;.■"::'::..■■. i::

The reserves distributed by mines are given in years -of

as followss

■''' ''^''Manganese- "' ' ■■■'■- ■ ■■ ' -!'-.- Tears of production • ■ ■ ■ . \iv ■

'■■• Tmini". ' L' " ■ '- ■•■' ■' ■:.:-.ui- ' -..■■10 ' ...■•-'■ il:.-..

Bou Arfa- ■ ■■■■- ■ ■ '■■■■:■ '' - 3 " ■■■■

Research, at Imini has not given good results, but at Bou Arfa .;..■-.

the outlook for research is good though the quality of the mineral is

poor. This makes it difficult to sell. ■ .- ;.. v .■

and zinc '.;..>■■.--.

Cobalt

Copper

" ■'' ■ ■' ■' Min'e ■ ■ ....... . Years

Touissit' '"'"': ' 15 - 20
Bou Beker 3 - 5

Aouli - Mibladen 5 - 10

Aouan , . . ...-;:. ■ ■ . . 10

T,afilale,.t region,■.., ..... .. 5 " 8

High Guir ■..-.. . 5 ~ 8

Bou Azzar . 2 - 3

Arbat ' ' : . ' 2-3

Bou Skour 5 ~

Djebel Klakh ' ~ 5'--
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Antimony and tin

Reserves are not known. .---■■ '■-■■■■ :'-■.■-■■/^■-■■-■■

Deposits, hitherto unworked ■ -.._.:■■-.. ; - " ' ■:■. - "■■;■"■.

Central'Morocco (provinces Kenitra, Meknes a,nd-Ksar'Es-Souk). "

The geological researches carried out by tiie Bureau des Recherches
et Participations Minieres has brought to light an important deposit of
lead, zinc, pyrite,. and -valuable metals>in -"the Ougnat Massive. The
quantities of ores are not known yet. :. ;V / . . •■■'•'■-■

An important deposit.,of .lead ore .'has. been found on the northern

slopes of the High Atlas-(-Mi-belt and Jigh Moulouya), known as "Moulouya
lead". The reserves of rough lead ore are 10. million, tons with:/..a...lead,
content of 3 per cent. Studies are now being made"to'examine the
rentability of the exploitation.. .... .. ... -. '. . • " ■

and -zinc, d'p&a of' a, istratura. type "are-found
in the region of Missour - Bou Selhain'"- Merija that is'situated to the
north of the High Atlas.. . .. . ...-':'■■■■: .■ ■

■■■•■ ■.■v-ResSarcH--in"-1copper.!in 'thg "region of Anti-Atlas has "been initiated1
hy signing contracts with Yugoslav and American companies. The deposit
of Allous in the south of the Souss Valley will be investigated.,:..

Geological research and activities ■ . ..-. =

Activities in the domain of geology have been described;, in the
rPhree.-year Flan;■1965-.I967V ;: ' /. '•*'.'•' ':' ' " '' : ","■■ ' :;.■;.. ■■ :; ■-..

Overall

Printing of geological maps . ...

Several maps of scale 1/50,000, l/l00,G00 and.1/200,000 have to
be printed in order to complete the. .serie.s of medium-scaleomaps. -

Special maps like -gob-technical maps, metallogenic maps, maps of
mineral deposits and general gravimetric maps are also projected.

Aerial photographs will be prepared specially-in"the" Quarzazate?'
Tafilalet, Al Hoeeima and Liador; regions. . : : ..... . - ■

Funds for these purposes are as follows s\i ■ ■ , .- -.■.■..-....■ :■

Geological maps-1/50,000, 1/100,000 and 1/20.0,000 ■ -I.^IO.OOO DH
1/500,000 maps"., of 'Tarfaya .", ".."".-■,■■.. 50J-00.0 DH
Special maps ■■' ". :; . . ■".., 48o;O0O DH
Geophysical maps .■ 6O5OOO DH

Aerial photograph's. 250 000 DH

2,650,000 DH
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Publications

s.

^ for- this purpose ares ■■■■•■■

. Proposed, undertakings-. :. -.- • - 660,000 DH
Mines and geology ■■, . XfQ,000 DH

.. _,. , - .. ,■ ■■/ - Total:." 780,000 DH

Study of sedimentary "basins ' ■ - " ..■■.-.

Plan.

Funds-^for -"this purpose are. " "' ' 2,800,000 DH

Geophysics .-. .-.:. .■-■..■...: .. ■ ■ ■ - :- ■

andana

Some zones with anomalies will

Funds for these purposes ares ":- ' "'■ "■■■'■■

■General geophysics ; - . ■ 210,O0ODH '■ . ' ""
Geophysics'applied to mining work 500,000 DH

' ■ ; ;; ■ ■ Total;.; " 710,000. m -. .

Prospecting of mineral deposits

The funds for prospecting are as follows;

Berylliometer prospecting. "" , ... 6o 000 m
Alluvial prospecting- - ' ' " 6o 000 ^

Mining soundings <58O 000 m
Shafts and trenches SS^

850,000 DH
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Laboratory work

Spectrography . 5,Q:,GOO- DH

Chemistry and mineralogy 150,000 .BE.

Chemical laboratory 50,000 UH

Total 250,000 DH

Consolidation of the installation . . .._•■'.

Supplementary test with lead 200,000 DH

New constructions . .: -.■ . .-..-.. ,.

Solid construction of the geochrorio-

logical laboratory . .... . ..160,00(3, DH . .-..- ....--

Qeoohemical prospection . ,. . ..

This is a new type of prospecting . t

in Morocco that has to be developed. . ■■ .. . . -r . ■ .

Funds for detailed geo-cherriistry ■ ; ■

are . '■'■'".'.:'.. : ■ 700,000 DH " ' ' ... ■ ■ ■■ ..'

The total funds for 'all' types' of

geological activities, described

above are ' ■ ';' 8,600,000 DH

These funds ;do -not'include the funds for petroleum research and..

detailed geological research on specific projects such as9lead -

Moulouya5 Bou Madine , Irherin and El, Hararaam. .These . funds, will:be,,1

found bj investments. ;' ' ' •■.-■■■■

Resear-ch-: 'oft ■mihe'rals ' '".' .."'■.' " -. ■ ' . ' -

These researches are concentrated on% . . . ■ ■ .

lead - zinc - silver

copp.e.r. , , -■■■--

potassium .. ;■ .

Lead - zinc - silver

formations to 'be searched- over are.; limestone backbone' of the Riff

(Tetouan Province), Beni Maden deposits\ Ante-Riff miocene (Fez)$ ■ ■■ ■

.Immouzer de ^|ar,'moucha3 Foum...Jerar deposits' (Tafiiale-.t)'

Various indicaitio,ns in th-e- High A'tl-as; - . ■■ ■-' ■'■' ■- '■ ■

Silver deposits at. Zgounder/Quarz.azate ... ' -

■Various indications in the. Ejebilet and the High Atlas (larrakesh). '■ " "."
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Copper

The indications for copper are in: -■■■-

Tafilalet (Anti-Atlas)

Quarzazate (Anti-Atlas.)(Sirous massive) "
Marrakesh (DjeMlet)
Agadir (Anti-Atlas) .........

Miscellaneous

Following researches are in views : ' ■ ' . ■ ■■

Antimony in Meknes province :..:.
Manganese in Ouida province
Manganese in Quarzazate province ■■ ■-■ >;

Precious metals, beryllium and other in Quar.azate province

Financial plan for researches in 1965-1967 iss

Lead, zinc, silver

Copper, Anti-Atlas

Copper, Ejebilet

Miscellaneous
Potassium

4-4 million DH;
2.9 million DH

1.0 million DH.

1-7 million DH
10.5 million- DH;

Total ; 20.5 million DH

Abb. Reckercheset Participations Minieres;

Gross output in' quantities
(production)

from WeoVirom lyoo to

Tat>le 12—: Production of ores in Mo-monn

^?^ -^ values^.-ore,
quantities in tons are concentrates.

Ores Tons ox concentrate

J:~:::™rr93'901 U4i45° wo^^^v iT^r^T^™
lurgioal 389,183 456>634 368,758 266,051 266,400' 321 A2Q■ 1 fnc p7o

Zinc "5-124 128,004 131,284 1D6,OP: 103-944 U3^6O ' 1% ?
52 ^268 67^655 58,354 5856l8 80,9.74 31

Antimony

Copper

Cobalt

Tin

S 020 s ^p? 7 I6!? ^742 3?282 4^865,020 55623 7,696 6,119 6,504 6,278
12,712 12,899 14,364 13?7O7 I5j253 16 654

19 16 13 20 23

360,616

11,295
32,220

72,877
91
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Manganese

Manganese

Lead

Zinc

Antimony

Copper

Cobalt

Tin

Sources: .

s Production ^

Ores

chemical

metallurgical

Total

values of ores

I960

37,600,000

58,350,000

67,500,000

27,060,000

430,000

3,012,000

. -10*400,000

100 s 00.0

.2043452S000

Yearly Statistics .of Morocco

L'Industrie et

et du Plan,

les Mines en '.

in

45,
68,

64,
22,

3,

10,

234,

Morocco

1961

780-5 000,

495sOOO

002,000)..
326,000) J4
491 j'GOO

374,000

319,000

167,000

954,000 203

,.1961. ■ : ,

1964 5 Ministere

E/CN.14/INR/16I
Page. 21......

In VB

1964

12,

18,
96,

! ' 30,

4",
6S

■ 10,

,490,000186",

V ." . ..

1965.. ,

710,329::
399.877
9&L-V5&T
875.910

015,044
820,301

8.2O;.585

; 70,976.,

674,586' ■

du Developpement

Information from the Ministxy pf-jn^us.try. .and Uiti-iagV;r—:"-i~™" "■"■'

The values of production ar,e calculated when the- concentrates leave

the 'mine, V" " .•..■.,' . '. : ■ • ■■' ' . ■' ■■ - ; ; ■ ■ ".

The production of

follows?

bigger mines and co-operatives in 19^5 was .as

Manganese

Imini =■" ■'■.'_ ' ' ::241,000 tons

■Bou'-Arfar; ■; --■. 10.8",506" Was

■■Gb-bpvi^tiarzaaate""'" "6 s Out) tons

Lead and zinc

Zellidja

Aouli-:, :",

Mihladen ..

Aouam " '.

Beni Tadjit'

Co-op. Tafilalet.

Ait Labbes

■ Various ' :

Lead

18,500-tons

18,300' tons

17,300 tons

5,000' :tons

2?500" tons

7.,'5OO tons

- 6,000-4ons

Zinc

.1,600 .tons

.5.S..Q00. to'n.a

.2,.300 ,J:ons

Lead and-gjno.

■1.8,700 tc.ia-

15j000 tons ■

Cobalt

Bou Aaaar 16?500 tons
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Copper

Antimony

Beni-Mezala

of:-leaa ore: has

3,500

and

Exports of ores from wnT.

metallurgical, and

inoreased-

Ores Tons of concentrates

1261 1962

Manganese
dioxide

Manganese
120,334 117,8<xf. -59,198 142,222.. l4,671 174 756

176,267 159)999

^,342 93,451137,583 95,T85 145,205 ' 88,896
7^ ^^ ^f?! 6^ 98'148 9° 326

Mar0Ct ~^gH^^^H^g^VQ|aen^_^g.oercial et maritime du

^|^^^^ Minist|J:e du commerce, delM^^.
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Table 15 Exports of ores from.:M6.roc-oo

Ores

Manganese

dioxide

Manganese

metal

lurgical

Lead

Zinc

Antimony

Copper

Cobalt

..,.;J175O^=:
Values fo'b in 1,000

2,977,398 36 33,709 18,351 27,174-^ '"'■

.5,544,803 45^700' 38,762 .59.jl.50
1,420,122 14,670 13,010 . 15,398

■ '34*904 7-05 645 79-7
296968O 2,973 3,858 4,937

732,593 3,343 1,28.8, , ,4,635-

63*999-;126,079
19^819-- 32,786

■-1,80$,-; 3-^313
. 4,580 .-: . 7,396

i-,3,930

Total i&,a64,5l7157s 222 l34;,77S"l4X
;,-.UIJ

1966

38,677

5,158,017 53,792 43,506 38,280 24,392 27,117/ 16,453

71,392

. 31,231

. ,9,996-
14,21.0-

:l84,603

Saurce-r- ■ Same' 'W- f:or Table" 3 • :"" ' ■'■■■■'■ -. ■ ' .. v '- '■ "; '"r"';

a/The values for i960 are in 1,000 frands. ' ; ""■■■" " ■ .' ' ' • ; V

One can see from the above tables that the amounts of exported .ores

and their values have increased since i960 with the exception-of ,metailu>--

gioal manganese which has dropped since 1964.

Imports :'-i:-'' ■ " ■■ ., ;: ■ ■ ■ ■ ■ '■ ■■'■' ' ■ . ■ :■'■:■"

17.

The quantities and values of imported ores are given in Tables 16 and

Table 16 -;-■'imports :o;f ores into" Morocco-

Tons

Ores
I960 1961 1962 1963 1964 1965

Manganese dioxide

Aluminium ■■..

Lead

Various metallic

minerals

10 30 50 161 100 114

■ .-■■■ 1,23.6... -2,553 ■ .■9.21.. 2?5O2

..-.. .. : - ■ . ■ ■ -:.-, 121,378

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

Sources Same as for Table 5*
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Table 17 ; Imports of ores into Morocco

Values"Jin l,600 DH

50

675

161 ■■

146

; -.■■■■(.

160

, ,53",
.,. - ■ "l,

116

171

273

• :- -■■'"- " "'•i960-' 1961 1962 1963 1964 1965

Manganese -dioxide 2,306 ' 30

Aluminium , 13,602 -

Lead <','',"■, " ~'■ : ~ ■ -' ■:".
Various metallic . . : ■■ ■

minerals-.,. 236,056 2,538 .1,561 .3,33-9 . .2;, 647. 2,357

,:V\ Total..' 251,964 2,568 2S286 3,646. 2,800 -4,517

Source: Same .as for Ta~ble 5«. ' !

§J Values....for .I960., are in 1,000 francs,
.- ." The iffipo^ied quantities,;of maaganep.e dioxide and aluminium ore1

.are. very -..small „ -T-ke dteiBS-^various- metallic ■minerals"' a'nd1 lead ore "~.

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

value, i.e., 10 DH per ton. They have probably been sent from Algeria

to the concentration plants in Morocco/

Domestic 'demand }■-■'■■■■■" ■ ' . ", .

The lead foundry of Cued-el Heiiner takes 20-30,000 tons of local

concentrates yearly. It processed 32,700 tons of these concentrates

in I966. The whole tin concentrate is smelted locally. : .

All other concentrates are exported*

The value of the net dema,nd is calculat'ad from the" equation:

D « P.H-..I..-.E.- ■■ ■ "

D = Het demand

■:■ p- _ production

■...X .= .Import ■■ ~

E = Export ...; ■ ■■■•■ ■ ■ "■

4ne.t; demand so calculated includes also differences in stocks

which may be important for minerals. ... :

.lts-...v.alue is;

1964 -.- 50,000,000 DH

1965 - 10,831,000 DH

The minus value in 1965 is caused "by exports being greater than pro

ductions i.e., the ores produced in former years were exported in
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Employment ...- .

The employment data for the years I960 1Q6a
given in Table 18. . y J b 4>

Employment may be divided into three groups^;'.

1. Management, senior technicians and engineers, .

2. Junior technicians, supervisors. and-.skilled workers

3. Semi-skilled and unskilled workers. :

The data for small mines are approximate. \

are

has f^Lr !r°m th6Se data ^employment at almost all mines
has fallen owing to smaller production and higher efficiency.

Transport costs : . ' ..... .... .,

co^entrates are transported from mines to the ports or to

^ r°a^ "^ th8n ^ -^-ads^^ery f-ew rninlltav"
connexions -and'therefore, transport costs are important

9 gxves the distances and transport costs fo.r the largerfmi^

Table 19 i Transport costs ■ ■ ■

Mineral and mine

Manganese

Imini

Bou Arfa

Lead, zinc

Zellidja

Touissit

Aouli

Mibladen

Sjebel Aouam

Copper

Bou Skour

Djebel Klakh

Cobalt

Bou Azer

Antimony

Beni Mesada

Mejma Salihine

M'Guedh

Distance

r road

km

170

18

345

334

235

285

232

6

230

370

;Dy railway"

h -. .:;km.:: : r-.

270

127

267

270

Trlaftsp'crt costs

"* 'hi/ton

65.OO

7.83

20.12

20.00

42,01

40,45
21,66

IOO.94

39,40

73.65

■ 4

42

90

.00

.00

.00
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One can see from this table that the following mines .have the

highest.-,transport .costs; ;■■■• '■ '.*.,. '■"■ . ■ ' ■"■■ "' ■ ' ' ■■■ """"'.

copper _imine ..Bou;,Skour ■ : ■ ■-■ 100;94 DH ■■..■■'

The antimony mine M'Guedh . ■-' 90^.00 '

The cobalt mine Sou Azer 73.65

. The manganese, mine- Iminii ' ■ ■:*■■ . " ■ " 65.00 : '

When one compares these costs with, the value of the concentrates

the share of these co.st.s is, as\ follows s. ; ■;.■;:. ..... ■■■.■.:..' " '. . .. *. ■ '■

Imini ... ... 34^ ■-. ■ Bou.Skour
'* "Bou'Azer ' lyfo ' M'Guedh .-

Thus the"highest transport charges are for Imini,-,

"Investment '■ ' ' . ■ :

Investment from i960 'to I966 is shown in-Table 2Q.

Table 20 {'■ Investment in,;l,000 DH

.3.960;- ■ I96I ■■■: 1P.62 I963 '''-1964 '. 1965 1966. 1961-65

Manganese; ■ 435.2Q 5 r^50 ■ 11,150 3?.S9O :4,030 :4,640 4,040 "■■"i28,96O
Lead and zinc 16,530 15?37O 11388O 6,650 13,500 12,840 12,500 6O',24O
Antimony 300 200 200 350 300 930 85O. 1,980

Copper 1554O 3s210 25O8O 1,020 1,200 1,240 l?500' :"--&V75O
Cobalt 1,220 860 940 650 251OO 1,000 l5l6O 5

Total 24,110 24;89O 26,250 12,560 21,130 _ 2O365O 20,050 105,480

The division of investment into groups was only possible for 5-6 mines
for the years" 1964-1966, The results are shewn in Table 21. -. ■. ■ .

Table 21 : Investment groups shares . - . . .... . ■ .,..-.■■■ ....."

1964' ' 1965" \\ ■ 1966 ' ." Average

Buildings 8.4$ 11,1$ 14,1$ 11,1

Materials 25.8^ 23.3^ 28-5>o :-: ■ ■"-'■" 25;8
Equipment 6508% 65.6% . .57.4^ . 63!l

Total <;.v.... 100.0^ 100,0^ 10.0*

■£-'■
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Investment m these mines represents 38-4698 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 assume that in I967 thi*
investment will be 2O-2r; million IE. ' "■ ■'■■ ' : ■" '■■

period I96I-1965 was as follows:

Table 22 : Investment values per ton of concentrates

per ton of concentrates'during the

Manganese

Leadj zinc

Antimony

Copper

Cobalt

Production

Quantities .

I96I-I965 (tons)

2,092,348

943,181

11,295
32,220

72,877

Investment

1,000 DH
— I II II .■ ■!

28,960

60,240.

1,980

.. 8,750
5,550

Investment ■

per tor-, in DH

13-84'
63*86

175*29

271.57
76.15

are

Tais index has an ..auxiliary .value only because at least two indexes
necessary .to estimate.- futere ■ investment,» namely," investment needed

p-roduction^ pr°duCtlon in e*ist^g .mines/an-d investment nee.ded to increase

..Production / .. ■. : ■ ■ \ . .

-■-■ - 5>b-^e- 23 givas_,the...e.xpected future"production In^three/ variants.

■-■:■ ~. -4-u^ilia^y .t.ables. ,give..tne-- -G-or-responding-r6serves and" ■■investment''"
required.

Manganese . ■ ,,-,/r :,..■ :" — :" -.■■■■ ■ . ■ ■ -. -; - * - - -s- -

The Imini mine has reserves for about 10 years' of production ]\l± "
the other one for only three years. It will be necessary to stop pro-

*. 1n.i975.j4nJ.ess new reserves-are found;- It is expected "that' n^ ""

3~4?OjtPQP..$ons. per., annum. . . ■ -

Lead and sine

their production from 113,000 tons

£n ^ concent^.fe, 3-nd 95.3OO0 tons of sine-concentrate in 1965 to
yO-90,000_.tons_.0f;iead....and .60-65,000 -tons of- -^itrc-concentrates In Wo^ '
There 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 concentrate and 19,000 tons 0* 0lno
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concentrate from Bou Madine. It is expected to find ."deposits that

will; enable' 16-39 yOOO-tons of lead concentrate and1 ■ 11-21,000 tons'

of zinc concentrate bo be produced in 198O. The new reserves needed

are . .,2-3 million tons oi lead concentrate' and;.l,7-2 million tons of

zinc| concentrate to be found by 1980* ■■ i

: The total production in I98O may be 125-160,000 tons of lead

concentrate and . 8p~10O300O tons of zinc concentrate the higher

quantities being probable , ' i

Antimo.ny

. The production of this ore is very capricious, because prices

fluctuate. ,.It::is produced in small mines, and the reserves are unknown.

It is expected that an average yearly production of .2,000 tons of

concentrates may be reached, . ■ ■ ■"■

Copper'

";The existing two mines have reserves for 5-8 years .'.of production.

But thfe-re are- various, other indications of copper mentioned ab'ove. It
is eip&cted that a future production of 6.3-103000 tons wilp. be

readied but it is necessary to find new reserves of ' 125~i7O;?0O0 tons

of ccinpentrates. for this purpose and to establish newimintes at the site

of deposits, :.-',.: ' !■..'.;

Cobalt ■■"■ " i. ' l:

■'-" : There is one mine for this mineral with reserves :f or; 2-3!-years

only.1 -If new d^posi^s are not foundj production will :-havtp to;;stop. It is

expected that production will either'cease'or attain only;a maximum of

18,000 -tons in ,1985, . r. ; M

The closing down of the mine is more probable« ;

Inyelstment . ■ ' ■ : .' ■ ;
■' 1 !■ ■ '■■■:!'

I E - ' I ■

! The investment needed can:! be estimated from information on existing

projects and indexes, one for keeping the production dn the same level

an..d another for production increases. The values of tjiese indexes are

taken: from the investment quantities of the period 196P-I965. ''It must

be recognized that these values have an approximate significance only.

Retails of these estimates are given in auxiliary; tables.; ■

Manganese . ., ' ■'. !,. .■ ■ ,; ; ! :

Index.-fox .maintaining :production;14;:I1H/t.->.n. :', :' : i
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:are therefZTlTf,
Wiant and 26 ?8^.variant and 26-28

jton.

Si ? ^ ,^odS
ion BH for the higher variant.

of a new.ine,

for the lower

Lead and zinc

Index for maintaining production 64 DH/ton.

Cost of construction of Moulpuya mine " ' '
Cost of construction of Bou ^ladine mine
Cost of construction of..a new mine with a
capacity of 25,000 tons, of, concentrates'

32,800,600 DH
31,500,000. EH

26,650,000 DH

Erin
Antimony

Maintaining index 175 DH/ton.

Investment needed - 1,750,000 DH during five years.

Copper

fnp^^ ^ ^ ^ ^ that the -vestment
for the lower variant and 320 million DH for

?3S?
needed

the

: HI

Maintaining index 271 TM/%op.

SFew mine of 3-5,000 tons' 'Capacity - 10,000,000 DH.

Investment needed: 25,650-50,200,000 DH ' .

The construction of two mines is assumed for the higher

Cobalt

Maintaining index 76 DH/ton.

may

The construction of a new mine with'.a capacity of
cost 20-30 million DH, . .. \ ]; ■

IS-

variant.

20,000
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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.,

so favourable that the construction ." of ..athex^new- mines'

Geological researches . .. ..-l ■.'■.■.■

15.5-17.5 million DH_ are provided for...,,.thi.s.purpose-, -

-total..amount., of investment- is: estimated at:

. 385.3 million DH for the lower variant
: 585-0 million -DH- for the higher'variant*, and" ' ■ .

503.0 million DH for the middle variant. .'[

The proportion of investment to the value-"pf-'production for these
three variants for the whole period I966-I98O is as follows; ' . .-

Value of production (in million DH] '.' ' .

Period' Low variant :.Middle variant., ,. High variant

1966-70. :v, 902.5 936.2 .; " 946.2 '
1971-75 869.0 966.4 ■"■■■ "■■-1,010.1 ■:
1976-80 , 828.7 ■■. 989.7- ■"".. ""■■ i"

1966-80 2,600.2 _./2,892.3 h$MS

The proportion of investment to the'value of production, isi :■;■■'

Low variant 385.3 x 100 ; ■ ■' ' . =■■'" -14.82%" ' : "' / "
2,600.2 ■■" '■ '■■ ■ ' ; ' ■'"

Middle-variant 503.0 x 100 , ,,' ' = if

■ ■ ■ :'--'-: '■■■ 2,892.3 .■■.-"y:-

High variant 585*0 x 100 = l?-24# ' v:
:■■■:■. 3,040.0 '■ ■ ■■ ■ ! ■ ' ■!"'"-..: \

The lowest one, as was to be expected, is for the low variant arid the

highest for the high variant but the highest variant has the. possibility
of production increases in the more distant future.-

All these proportions are at a reasonable level. One must not forget

that the value of production is loco mine; at f Oo..b.. values the propor
tions will be lower, ..; ,

Final st-atement < .., ': ....,,

The main.data is gathered in Tables 26'and 27. The value of the

gross outputj;wi,ll not change very much during the period I964-I98O, and

neither will the value added and employment.- . Future domestic demand^ ■'
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Morocco
mines

Input structure of industry ISIC
Tear I964 .

Absolute

Total

0

1

20

21

22

23
24

25
26

27

28

Agriculture; etc.

Mining and quarrying

Food manufacturing industry
.Beverages 'manufacturing
industry ' ■■'>■

Tobacco industry

Textile industry:r;-; ■■■■' '
Footwearj. wearing .-appa^e,! ■ ■;: ■

40

29

3°
31

32

34
35

13,

7?

l

1

17

Furniture and fixtures '
Pulp.,and paper industry/
Printing and publishing' '

.... industry ■-— ~

LeatherMndustry
• Subber—industry ""
Chemicalrindustry

Petrol and coal industry
Non-metallic mineral'
products

Basic metal industry.
_ Metal products * )
36/37Machinery ■ )
3^ Transport equipment
39 Miscellaneous industry
4 Construction , . .- ,

^ " "_.^ec'*:-ricity^_.fg;as,. water 5,
t /*: >&olle^al® '"aiid retail' trade
o2/63Banking? insurance
64 Real estate.

7 ; Transport, .and communi- ■ :.
cations ' n

All other services 2,
Total intermediate inputs 655

Salaries and wages 63
Rest \I. ■,

570

Q

790

230

43O

260

900

170

1,590

8/9

130

900

590

180

Total "gross ..output

'74,470.

203^40

values

of which

imported

". 2."

Input .obeffioients

0.0002,

0V0007

0,0139

0.0028

O.OOOJ

O.OO39.

O.O65O

0,0365

0.QQ62

6.00$3

O.O844

O.O78

0,0.273.

0.000^

O.O487

0.0127

0.3204

0.3125

O.3661

1.0000

A
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are ^T^0 ^^M»^>aBed °° ^

Manganese ores for ferro-manganese
'000 tons .:.:•■■-. '. ■;■■■- "" "■ . ■ ■ ■ -'■•■

100

for export '000 ton? . 200

^middle-estimate", -000 jj_f ^■■---■•- ^^

Lead ore; for foundry ■'-: - ': "~ ■ ' v':

■ ■.„ .. 85 95
for export '000 tons' ' 60 fc

middle variant '000 DE 5,150 5 5.80

^ All for foundry plus, if necessary,, import

: Copper, cobalt: all for export.

Production estimation > '■
Lead and-zinc ■:

.->>■.;-:,— ■■■■■■■- . • (

UDit Minimum ■ Maximum Minimum

Total irj 777 s
1970 Ex mine . I13 ^ ^ " ' 93
Moulouya 25^ ^V".-; g .', 12.3-...:.,.: .h-^95- ' 105-

Totall97° ^ 1
l975 ,. ...
existing, mines .
Moulouya .■- / - Iq6 ; )
Bou Madinev n , HA "

^;<'• 3.6 10 14

"Total -ipo ". ' t /c ' " ~"

1980 .. .. . '/.. . ;:.";■ ^
existing, .mines g0 Q9 ., . ....T'. ..
Moulouya; -:; 25 9q ' " ° -; 65'
Bou Madzne;J-: 3^ ^ ' -"-■•'.v. ~>:
Ifew mine's" ;; 1^-*y1 ^^ ' 1:4 "14"

. -.; -■ - . __1W-;•;:■ 39 11 . 21

125 160 85 ' ."100"

Few. mines have tu De constructed from 1971-1975* ! ~
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Auxiliary-materials

''■' -■:'1 ■■•' ' '■ ■ ' Investment estimates

Manganese -•■■ - . ,,,,..-,

Index for maintaining production at 14 DH/ton

Low variant

1966 -,1970/

1,750,000 z 14

1,850,000 x 14

1971 ~ 1975
1,770,000.z 14

1,950,000 z 14

erection of a .new-mine

1976 - 1980

1,370,000 z 14

2,000,000 z 14

ejection of a new mine

('000 'DH)

High variant

24,500 ■

no new mine is.erected

24,800

■25,

•27z3QO.j...

10,000

19 j.200;.

Sub-total 37,300

■■,,.2;8.,QQO

"13,606"

Sub-total

'Total ; "'""''^ '. ,

"2. Lead and zinc

68*500

41,000

104,200

Index for maintaining production at; '64 DH/ton

97

(470 +.380 + 180) 1,000 x 64
(500 + 410 + 180) 1,000 s 64
Moulouya mine

Bou Madine mine ;. ■

Sub-total '"" ,

65-900'

32,800

98,760-

1971 -:975
(600 + 415) 1,000 x 64
(700 +.465) 1,000 z 64
Bou Madine mine

lew mine (beginning)

Sub-total .■.-'

1976 - 'I960

1,020,000 x 64

lj'240,000 z 64 '

New mine continuing

Sub-total

Total

65-,

229,

300

300

000

69,750:
32,800

9,500

112,050

'74,550;:

22,000s"

51450"'

102,000

26,650

106,000

32O5O50



Auxiliary material^

Investment estimates

3. Antimony

Maintaining index 175 DH/ton
Investments

100,000 x 175 = 1,750,000 DH for 5 years
| without change., . ..,, . ..,., " . ■.. ■ ■ ■ . ". . ".

4- Copper' ..,..'...

Maintaining index 271 DH/ton
Invett " :

271

1971-1975 ■
31,500 x 271

35?000 x 271

x

Sub-total

271

271

mine

Sub-total

Total '■<■;,"

5. Cobalt

Maintaining index 76
Investments
1966-197G' ■;
60,000.x 76

72?OCO x 76

60,000 x 76

90,000 x 76

Ifew mine

Sub-total

I976-I98O

30,500'I""76
70,000 x 76 ...

Sub-total

Total

low variant

(in .1,000

8,550-

8,550

8,550

■25JS56

low variant

Page 39

b&gh :variant

9,210

10,000,

11,520

v 10 ,.000.

21,520

50,210

high variant
[in l?00u

4,550

Sub-total ■ '...-■4..55Q

1971-1975'-- '■■'. % ■ ■■'■■■ ■

4,550

4,550

.2,300

2,300

6'

11^400

(investments are not known)

5,500

6,850

■30,000

36,850

" 5,300

5,300

47,650
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CHAPTER IV ,

ALGERIA ;

General situation

There are five mines of non-ferrous metal ores in operation, and
twousde* construction. All five produce lead and zinc concentrates.;and

one of them, Ain Barbar, produces mainly copper conoentrates."--'-'^'-'

■ The^'.are situated ±a> three .provinces: ''Alger, Constantine and Oran,
:iSsalsJ4.fiU:i1iL,.t±i;©^AiL^e^-.-i?egi-on^ Sidi Kamber and Ain Barbar in the

Constantine region and SI Abed and Oued Sounder in the Oran ..region near
the Moroccan frontier. Three mines, Kheret Youssef and Djebel Gustar
for lead and zinc and Mamman JfBails for antimony, situated .in the
Constantine region are in erection. The product is transported to"'"'
ports by the following meanss - " ■ '

■ Mine Means of transport '■ ' "* Port '

Ouar Senis trucks Tenes

Sich-Zamber trucks :.,: . . Skikdou

Ain- Barbar trucks Annoubou

21 AlDed railroad ■Ghazaouet
Oued Zounder railroad . Qhaaaouet

Geological reserves and research

It was- 'po-ssible to get information on geological reserves of

existing mines'only. They are given in the following tables ■

"Mifle Reserves in tons.of mineral ■ ■

Certain ■. Probable Possible ■'-■■■"

Sidi Kamber ■ 55;750 72jOOO' : :: - ' ""':

Ain Barbar 25,000 67,000 500,000 '. '-^'"
Ouarsenis 325,000

SI Abed and Oued

Zounder 4,000,000-. . 1,500,000 , .. ■ '

Total 4,080,750 1,639,000 500,000 ■ . '

325,000

These reserves are not divided into metals. They are valid till the*
end of 1965. ■" r. . .... .

The reserves of the mines under construction and in projection

can be estimated from the figures of the capacities supposing ;thatj V
reserves will enable production of each mine to continue for ten years.
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The reserves estimated are as follows0.

... (in tons) ■ ■ . ..(in tons)
■ /.Mine , "...'■; ■ : Lead" ;; " ■'. ', Zinc -,■■■•■■ : ." ' -.-.

■"■ ■ ■"' .■■■■■■■ ■ -■'■ Concentrate" ■ -;.■ . .... .....

Djebel Gustar 11,000 142,000

Eheret Youssef ' . 36,000. . 334,000 ,. - ....
Boudoukha ' ' 20,:000 '" ' 56,000 '" l "
Oued Mesadjet .. 24,000. ._ _..5.13.000 _._... ....-

TTje^eXV^fllfni^i'-V-'/v--.' :i.:'"-" -k^■ "66,000 "* -
Guerrouma , . 22,000 75,000 ■ ■ ± ■
Guergpur. . .■ ■ ■ :...; - J

Total .... 173,000 . 736,000 ,■ ,

One must stress that^these figures are pure estimationsy

"because-more detailed information is hot• available. This has'"been'

promised:"by the -Sb"Giete;Fatioriale de' Recherohes et d1 Exploitation
Miniere en Algerie, but'-has not "been senV.fet.

....The data on .geological resources.in Algeria.are also not"'-Icndwn.

Gross output in quantities and values (production)- ■'■ ■ ''^': ■■-''■'"■■

Tables 28 and 29 give the quantities" and value?-; Qf-
of ores from i960 to 1965.

Ta"bl,e .gg'. ;..:..Production. ;of .ores .in .Algeria " . ■■■■.-..■ ■ "

Ores _„_: Tons of concentrates

1960 19^1 T9?2r~;l963 1P

Lead 14,821 13,072 12,917. 11J6.3 13,601.- 14,9.22... .6.6., 275
Zino-blend- ^110 7'0s9.0"T "'WS&j" " 55,863 58,887 57,144 312,388
Zxnc calamine .■---.-...sg- - . . " 470 1,660 5,387 6S773 14,290

Zino-to-tai;,;-:. ^if^- YO,9Q7-" TO,^?: 57,523^^:64,274 63,917 326,678
Copper., . ..; ..,,.43,5 2.^184 ' 2,900 3-)745 ■■ ■3y900-"- -yy666—'- "1673-89
Antimony -_," ..-2,323 .-25224 ■■■ 500" '. ..- .' .. - - ■-2^724

Source: Rapport■Annuel sur l'industrie Miniere pour 1965, of the Direction^
des Mines et de la Geologie^ ' T~~ ~ " . :' .''

Table 29 : Value of ore, production in /ilgeria . ■ ; .■ . :,... ■

>/. .- _/ ' , _ .--,;. ■ ... ' '.I A ■■■■■■■ :- ■■■ ■- ■■■ --■•«■•■■ (in 10; Aigerian"Dinars)

Ores . . 1963 ."■.-■ 1964 1965

Lead ,. ■ : ■ ,818,704 . '. 673,249 738,63? ■

Zinc './•'.:■ ■■.■-.■ 1,$645717. . ."2j443V8lO 2,371 S47'6"
c°PPer . ■ . : ; 202?230 : . 210,600 197y64O
Total ■ • 2,685,651 : 3,327,659 3,307,755-
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No information was available on production costs in Algeria. The
value of production has been-..calculated from the value of exports, that
is at fob prices. ■■.,'. ■

Production of the larger minesin 1965 was as followss .

'- " . . Toes of concentrates .' ' ■

Mine ■' ■' ■ Lead' 2inc ; ' Copper

Ouarsenis "" " "\\ 1,940 " . 11,655

Sidi Kamber 3S432 2,960
Ain Bar^ar / 395 1^470 3,660

ELAbed .. v . ■■■ ., ... ,2,424 - 11,414 - - ■
Oued Zounder ■ , ,. - .. . ..; .6,731 , ■' 36.418

- Total , 14j922 ■ ■ 63,917 .' , 3566O : ;

■The production of lead and zinc ores in I965 was at the level of

I960. The production of copper ore has increased and the production of
antimony ore decreased, sine;© 1-963.- '■ " -'- —'.■ ■■-■"■ ■ -" .■ '■ ■■'■■•

Exports-, imports and domestic demand ; ' '".''','■.

All ore concentrates are exported. The differences.between the , -

quantities of production and export may be explained by differences'in '
stocks or inaccuracies in statistics. ' Table 30 gives the quantities

.a-.n.d._r%ble .31 the value-.of exported -ores.- - -.- ■ ■■

30 i- .Exportsvo'f; ores from Algeria'

\, _■ ■"' ;. . . 'Tens of concentrates :' ■

Ores . '■ .1961 ~~T962™~~"l963'" 1964 : 1965

■ 5,461 5,088" 2,205'" 12,941 12,796 ■■■■'.'
-2inc _ 209-^53 69,372 ■ 67,-769 -52,491 "67V673 '

Copper.,,;. .-. -. . ./..1,55s. -.. ^..-, - : 4.iM9. ■ '. ■ .;-....-.:-!:?.■ 3>673- .■■- r- '
Antimony 2,636 : 804

^rjc-r-.i^ !XA.t «■> ■■■■'-■■■■-■_"£;■;_ '■[ i; ;:..;.- .. . ;...■..-.

Table 31 :,,. Value of export of ores'Trom''AlA'eria '"" '

— ■-■ - - — - - ; (±n""10"Alge'riafa Dinars}

Ores 1961 ■■-1962 1963 19.64 ',.

Lead .■■ 2875422 -.2251,930. 153,591 640,750
ZinG £,115,293 l-,654»352- 2,020,200 2,178,466
Copper-. ■ 7.85907 ". ■'- 242s042
Antimony . ■ 46-462 ■ " 19";255 _

Total 2,528,084 1,899,537 2,415,833 2,819,224
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Small amounts of ores are imported. Tables 32

give the quantities and value of them.

Table'32 .: Import of ores into Algeria

Ores ......... .. Tons of concentrates .

Lead

Aluminium

Zinc

Antimony

Titanium

Table-33 ;

. ■ .- . ■.I96I, ■

■ 1,502-

2,500

432

461

: Vdlue,--o£ import of ■ ores

;.: Ores ' , 19 61"

Lead.

Aluminium

Zinc

Antimony

Titanium-..

,,.Tpta;L.

■.:■ 89,885
--..,.>, 4,626

v: ,,- ,.,,-• .^120s878. :

1962'

326

-

into Algeria

1962

27,874

76

■27,950" -

1963 " 1964

... -55- ,.-. ■ 14

.■-■-■ 5 -■'■•'-'■ ----- 3
101

, ■ in. 10: Algerian Dinars

8,564" '""':* £,997
1,800 ■ ^■■■'■- :

1?135':'"? ' : 750
"'3,848

15,3-47 : -2,747

The value of the net'demand together with stock differences are

calculated for the jears 1963 and 1964 a,s .-show, in,the..following table.

Table £4 s Net demand value of 01-00 in a.v^-p-j H ■ .

Lead" ■• ""

Zinc

Copper

■., Other ■■■■'■■'

• Total

■-:■:::':."'. ' -'■'■.' ,^--'■■■..: -

Ores

. : ■ ■ .-.- ._■

1963

■673,677 ■
■ 355,483
■..■3.9,83,2 _,,,

.; 285:; 165

■ -" in - -10 ■■■■Ai-ger-ian-- Dinars

' 1964-

■■ 34,488 .-.*

265,344
- ■■::-. 210,600

75-0

.- . 511,182-■:■:.■

The minus value for zinc and copper in I963 means that in .this year
the..ores,produced in former years were exjported;''■ ■ ■ ■■ ■ L-
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Employment;,; - ^ .... . . ■ ■,.-.... ■■■,"■ ■■*,■:■

Employment data for the years 1963, I964 and 1965 are given in
Table 35* . ..- .-..■■ ■ ■■„,,■ ..-...•....:-■-■■ . ■.-.:.-::..-

Employment may be :divided into four groups!

1. ;lkriageiient and senior technicians, . ■

2. Junior technicians and supervisors.

3. "'Administrative ;'and clerical staff, ;.■. ■ i;

4. Workers, ... " ■■■■.;..

Table 35 ; ■ Employment at mines in Algeria

19 64

.Seniors/technicians .. ■ - -25 ■ ■■- "19 '" \a
■■Junior technicians ,.:„,.;...: ..^ "(Q- '' 107 '"■' : 124
^Administrative and.-- .. ™-v ■. •— ■ !i ■ - "

..clerical staff ■< . ■ 35 ■ ...--, aj eg

#0-rkers ■■"'■ ; " 1,199- ; 1,440 -i',510

Total, ■■■•.,;l?337 1,613

>.ypf increased during these-three years by 24 per'oe-it
;.an.d.Jhe_.produ.ct.io.n of concentrates by only 16'per' cent," showing"
that the productivity of labour decreased. ..... ; . r._ ;

■■Input requirements and value added

The information-on- these ■matters "ih^the'Uocument: l/'industrie
Algerie:nne:ien. qg64 concerning non-ferr.ou.s me.tal -mineral- mines- ±& -

■ -nb-t-"c6ffip-TeTe V" "'

/The number of empXoyee^Xpage 18) is given there as 568 at -the
end 6f-1964 and the number; of establishments as 2 (page 8). '> ■.;:

-=A? more detailed document of the Directorate of Mines and Seology
gives the number of employees at the end of 1964 as 2,078 and the
number- of/establishments.as five. Therefore all quantities; of the
earlier-document concerning production., value,, value-add-ed-and costs'
are-too small" and were not taken into account in this study.

All calculations and estimates -have, been prepared on the "basis'"
of the Annual Report 1965 of the Directorate of Mining and Geology.

For the input requirementsv information from Morocco was used.

Table 36 gives the data for I964 calculated in this manner.



Table 36 s In-put structure of industry. ISXC ~}h

Country* Algeria
Tear 1964, . ■ :..■... . ■". ■ ,.';"■-...
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0

1

20

21.-

2-2-
23

24

25
26

27

28

29

30

31

32

33

35

36/37
38

39
4

5
61

62/63
64 "
.7

8/9

1?COO: Dinars)

Absolute values Input coefficients

Total

Agrioulture3 etc, ..

.Mining an'd quarrying

Food manufacturing

■Tobacco: 'industry

Textile industry

Footwear," wearing" apparel
"Wood industry

Furniture and fixtures
Pulp and paper

Printing and publishing
Leather1 '..'■■:

■-7
23

469

94

Chemitial Iri'dust'ry'

Petrol and coal

2fon-metallic mineral
products :"

Basic metal industries
Metal products )

Machinery. )

Transport equipment

Miscellaneous industries
Construction

_ , gass .wai

■Wholesale, ahd retail

trade

Banking, insurance
Real estate

Transport and

communications

All other services

Total intermediate
outputs

.. Salaries1' and wages
■ ■'Rest ■ [i-./'; ''-'' '■" ■

Total gross" output "

.. 10.

3,30

2,175
1,222

207

313

2,824

261

: 9,15.-

22

1,629
426

10,727

12,200

1O,,35O

33,277

of which

imported

2

,0.0275

0.0006

O.O49O

0.0127

0.3224

0.3666

0.3110

1#0000

of 1

.0

"6
0.

. ,o.

: o,

0.

■6.

.0002, ,,... ■ \f:f,.

.0007

,0140- ,_:- ;.t.-{v,.;;

.0028 _ -,-; ;;...,-■; ■,-.:

.0003 .."' '. *■■"".■■'*':.
•0039 ■ . ■:!=■. : ■ :'
.O654

:O367 ,_.._. ,.Ht.

0062

0093 , ■■ ■
0852.. . - . -.

0078



Page 46

The main quantities are as follows:.. ... .:,■.-.-..:',7

Total gross.output -i-i 977 nnn -n-

. Intermediate inputs 1^72^000^
: . Salaries: and wages l^Ioo'ooo v ^

. ■■ Rest ■":.■:■,..,.,:,:. -..=-■■ - ■■■■■v™^ ■;D^ars ■■"■ $6*
V; ^ ^e added , ■ . . \ • / "' ' ' ?inars " 31.10^

-■-.-- ;•■ ; ■ ■ "j55O,OOO Dinars ■"67.7656

Investment ' ""':" "' :

available on investment for the' period' 196O-1965^

nt.e d ment. L<^.trl,-.AJ^<mH.
and irlan is very small, 157,000- Dinars

Pro.jeotions for ;th-e future ■-■ ■ "

Production. ^ :^^1& 37 gives the estimates f future

calculated at t4e|ot values of 1964 . 9> :. produotlon

?"parts?" °an diVi* thS estima^s 0^ the future production into three

1. Existing "mines. ; .

2. Mines Under construction. ■
3. Mines in projection. .: ■ ■ '.«' . - .. - ' ■ :

The mines under construction are; '

1. Djebel Gustar with a capacity of 1,100 tons of lead-
concentrate and 14,250 tons of zinc.

2. Kherset'YouBsef with a capacity of 3,600 tons of lead
c^°entrate and..33-.4OO-.tons- of■ zinc 'concentrate.7." ",

DJe^el Gustar,has to reach this camH'+vin -\a£*7 71. x
1972. One assume, that DJebel Qu^0^^ ful 'oSa=it>
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The mines in production are

Lead

concentrate

2,000 ■■ ■

2,400 : .'

6,000., "

2,200

- ■ ■

12,600

Zinc■ ■

. concentrate

1 5,600.

■ , .' — :

■: 7,5co

, ; 7,800

V 26,000

Boudoukha

Oued Mecadut

Djebel Tehmoul

Guerrouma

Guergour

Total

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 th;em will

be erected, and for the high variant ..that four- will'."produce and the fifth

will "be in erection. The quantities of production are given in- the -.'table,

Copper ore will "be produced in the Ain Barbar mine as now ther:e

"being only small differences in the quantities of production from 3*700

tons to 4?4OO tens yearly, . '■_■'.'

The quantities of production for- five—year ■..periods! have been j?

calculated on this basis. The values-of one ton;-of ■concentrate; have-

been taken as follows: ; ....-■ -v- ■ _ : ;■■

Lead

2inc

Copper

Investment

49-5 Dinars/ton
41»5 Dinars/ton
54»O Dinars/ton

As stated above, no information on investment in/the past'or pn

projects has been given, Nevertheless, -an attempt will- be-made"to give

a rough estimate -using the information from Morocco, namely1 ithe index
of 64 Dinars/ton for lead and zinc (for maintaining production) and

2 million Dinars for the capacity of 1,000 tons of concentrates in new

mines. '

The (maintaining) index for copper will be taken at'271 Binars/ton.

Using these indices, the estimated'.investment for the three variants

are given in Table-40.

The total value for the whole period I966-197O is 2

Low variant -

Middle variant -

High variant -

;220 million Dinars

;275 million Dinars

;301 million Dinars
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The production values are:

Low variant

Middle variant

High, variant

764.4 million Dinars

857"0 million Dinars

915"0 million Dinars

are:

The proportions-of investment to the value of production

28.8 per oent

32,1 per' cent

32.9 per cent

; Low variant -;

Middle' 'variant- :■

. ". High variant ' -

These proportions are higher than in Morocco which may:

explained by the higher percentage of investment in new mines, ":and

a higher percentage of zinc ore with smaller unit value than the

ones produced in Morocco. The estiaiates should be revised, after

receiving information on real investment costs from prcgec";tb«. -,

Final statement

I The main economic data are gathered

gross output, value added, exports, i.mpd

employment and investments

; Zinc oresfor foundry !0G0 tons

... I ;' . "■ for export '000 tons.

'000 Dinars

All other ore for export

in Table 41, giving

'ts, .domestic demand?

1975

70

53

22,000

1980

.85

51

21,165
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CHAPTER V

TUNISIA

General situation

It i has not "been possible to get any information from [Tunisia'
on its non-ferrous metal minerals mining. The responsible: officials

of the Ministry of Trade and Industry and the Director General of

Mining Office promised to furnish this information "before the .middle

of December 1967. But "by the end of February 1968, this ihfurmation.
had not been sent to the expert preparing the study.1/

Therefore.one can only describe the actual .situation and projections

until 1970 using the statistics and the Four-year Plan 1965^1^68 of the

Republic of Tunisia. ' : i :-

It.is impossible to make responsible projections for ifche future

without knowledge of geological reserves l^y deposits and of new projects.

Gross output in quantities and values

The quantities and values of production are as follows;

Ores

Lead :

Zinc

Mercury

*

1

1

." 1

Unit

,000

,000

ton.

tons

tons

I960

28 •

7
6

1961

22

6

2

i

1962

23.4
8

: 1963

25.0)

1964 1965

27

5

Total

value
1,000 ■

dinars
■1,182 817 773 830 2,059

Source:; Statistiquas industrielles I.G.I.

1/ low available.
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Exports

The quantities and, values, of. exports are given below:''

Table 43 s Exports of ores from Tunisia

Ores

Zinc

. Mercury

Other

metallic

minerals

Zinc

Mercury

Other

r^etallic.- , .. .

minerals

Total value

Source i-'' Toreig

Imports

Unit

tons

tons, .-

tons

dinars

dinars

dinars

dinars

I960

4,257

■ ■■■= -3.

77,962

7539l

85,353

1961

9,697

.0 ■ ' 5.

174,987-

13,332

188,319

h Trade1 Statistics,

Small quantities of

Table 44 1, ..Imports of

Ores

Lead"

Mercury

Other metallic

minerals

Lead

Mercury

Other metallic

minerals

Total value

. Unit . .

. tons

■ ..tons

■■ tons -■

dinars-':

dinars

dinars

dinars

1962

6,760

• 7 -

93,668

93,668

ores are imported as fc

ores into Tunisia' '

. i960

■..■ 3

0.

- " -3-

427

. 702

1,423

-. -1961

1 "' ■ l

?■".'■ °-

r6-

'■"331

1,133

11,762

13,226

.--'■:'.:■'

■ -1962

1

3 ■ 0.

" 22

"114

1,817

10,880

12,820

1965

7", 002

-

120,709

-

120,709

jIIowss ,

1963

": 8

7 :. 22

30

85O'

22,902

34,940

48,692

1964

8,984

' 2,

■■"■■ 4

139,160

5,698

145,058

1964

6

0.

.. ,1.

825

1,004

468

2,302

: 1965

■ 4,988.

.1 6.2

3,434

87,730

38,237

,162,734.

288,701

■-- '■'':, ...

- -

i t

1965 ■■ = ' ■

3 0 ;f" "■''■;

■ . .3 ■ -,

-

266

673

939

Sources Foreign Trade Statistics.
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let demand

D = P - E + I

.D = Met Demand

F~=TProduc"t ion

'"I1 =» Import

Calculation of values of the, net demand as a whole:

I960

1961

1962

1963

1964-
1965

1,018,000 dinars
642,000 dinars
632,000 dinars
758,000;dinars:

1,916,000 dinars.
1,144,000 dinars

These quantities inoluue local consumption and stock.changes

Employment

Employment in the
industry in Tunisia

in 1,000 dinars)

Diraotion Other
.Charges--.--Salaries

■2.0...,. - 1,386

1963

1964
1963"

22

84
31

23

1,782

2,215

2,659'
1,846

1,954
l-,4O6-

1,804
2,299

2,690'

1,869

200

153
200

182

133

5
398

526

.703
526

679

719

479
901-

'612
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The value of invest-

Taljle .46 : Investment

■; TrtTe 6f

expenditure

Total— -:.- -

Buildings

Machinery and
equipment

Renovations and ■ ■

repairs

T

1

1

1

ment divided

Unit

,000 dinars

,000 dinars

,000 dinars

,000 dinars

into groi

■'"'■■j196O

143

■ 60

-■ 25

jps and

1961

98

34 -
1.6; "

48 '-

total

1962

.25:,

was as

1963

.. I69

■'.' 1 '
;_ 168

■ ..-v_ ■

follows

1964

■ 2.95

15

'. ■ 193 ■ ■■

■; -87 ;":

There is no information available.for 1965; "but investment is ■ .

estimated as equal to 1964* - ■ : ■ -'

Input requirements and value added - . ■ .'.- ■ ■ ■ ■■ ' ■ : ■

The total of inputs is taken from the "Statistiques industrielles

I.C.I, octohre 1966", Table }>, Some details are in Table -4-'of the's©^;l "■"

statistics. The, others were estimated using the structure of Morocco

mines. Table 47\o-lves the data. ; ■ . " ■■■ .. ;■ ■'■ - ■• ■ ''

The main quantities

Total gross output

Intermediate inputs

Salaries and wages

Rest r. , .

Projections for the future

2,O59;,OOO Tunisian dinars

701,-000 Tunisian dinars

901,000 Tunisian dinars

457,000 Tunisian-, dinars-

The J'our-year-Pian 1964-1968 forecasts..;:the following production
quantities for

Lead .•; 30,000 tons x.-j\. ■ . " —

2inc : 30,000 tone and 4O?.OOO tons in 1971

Mercury - 100,000 kg ■[[- ' ' ' ;

The investment necessary for this purpase is as follows:'

Lead 2,950,000 Tunisian dinars

Zinc 2,150,000 Tunisian dinars

Mercury ■ . 450)^00 Tunisian dinars

Total 5,550.,000 Tunisian dinars



0

1

20

21"'

22

23

24"

25
26

27

28

29

30

31

32

33

34

35

36/37
38

39
4

5
61

62/63
64
7

8/9

(in 1,000-
"dinars'

...Absolute values Input

■Total

.'Agriculture, etc.
.'Mining and quarrying

Beverages industries
-Tobacco industries °-'
Textile^industries
Footwear, wearing apparel
Wood.industries ■ r-o : -v
Furniture and fixtures
Pulp and paper

Printing and publishing
Leather

Rubber •■ .-■■. - : ;. .-.:■ U: -i-'.

Chemic-al '.Industries ■" ■■ -■ ■' -
Pe.troland' coal'.' ■ '■.

2

31

6

1

mineral products 13
Basic metal industries 24
Metal products )
"" ■ I84

p )
Machinery )

Transport equipment' : - -
Miscellaneous -industries -
Construction - ' :■■:■ ' ' ■'

Slectricity, ga-s-y water' '
Wholesale and retail trade
Banking, insurance
Real estate

Transport-and communications
All other services

17

84

1

33

44

Total intermediate inputs

Salaries and wages
Rest

Total gross output ■■"■ ' ■■

701

901

457

2,059

of which

imported
2

0.0005

0.0010

0.0150

0.0029

0.0005

0.00.39

..0..0680

.O.O544

0,0063

0.0116

0.O894

O.O4O8

0.

0.

0.

.'. 0.

■ 0.

0.

,0005

0160

0214

3404

4376

2220

1.0000
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The investment for lead is divided into 10 mines. , main*, ones
ares

.:.New;..p4ne,-:8i<ii;Driss ..-...

..Mine .in reconstruction---

M^ne; in re,eQ:a's.truetidn^ --Hallouf

Ife.w mine, Pousaana, ■- ■■-•.■■■

Mine in -..reconstruction"- Sou Yabeur

Mine in reconstruction - Ladjered

Mine in reconstruction - Djebel

Sffi§ne

Mine in reconstruction - Djalta

535*000 Tunisian...dinars

:500,000 Tunisian 'dinars
800,060 Tunisian .dinars
400,000 Tunisian, .dinars

175)000 Tunisian dinars

150,000 Tunisian dinars'

160,000 Tunisian, dinars..

The investment for zinc.is:

Sew mine..*- Eedj Assine" " ■■

$ew mine, .Boukhil .. ■; : ■: -"■

Mercury ., . :.....• :. ..-.

2iOOO,000 ■funis^ian ■ dinars
l5O.jOOO Tunisian dinars

u

The. ;known .reserves :o# the""deposit Djebel "irja%re.':. " , ■ .

150y000 tons vrith 'the content of 2kg/ton, and .:■:'.■■:■.■-■•
450?OO0 tons with the content of Ikg/ton.

It makes together 750,000 kg of mercury. The investment is

calculated at 150,000-450,000 Tunisian dinars. The larger sura will

"be necessary if a distillation plant has to be built.

Because there is no information-/ 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 of mercury will however
be stopped before 198O, because reserves w!21 be exhausted.

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

Ore

Lead

Zinc

Mercury

Lead

Zinc

Mercury

Total value

1/

Unit 1964

1,000 t*ns )

1,000 tons )

1,000 kgs

1,000 dinars)

1,000 dinars)
1,000 dinars)

2,059

2,059

1970

30

30

100

2,628

981

487
4,096

1975

30

40

100

2,-628

1,308

487
4,423

1980

30

40

2,628

1,308

3,936

Information now available gives lead production 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 4onani
mine these figures rose to 42,000 and 55,000 tons respectively.
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year periods I971-W.75 and lQT^iq^ f ^ lnvestme^ for the five-
and research/ may^e' estimated at Tn f *' maintaia^g- •* production
each five years! Th 1* tf1hf a!" ™illio° ^i=i« 4ln«B forach five years! Th 1 tf1hf a! ^i=i« 4ln«B
prices of 1964, that is for' lead Inl ? l°U "-°al°»lated on the
^inc'conoentfale- 32^7 Tunisian diL /f**8 ~ 87-6 ^nisian dinars^on,
4.87 Tunisian ■ dinafs/ig ?" dlnars/ton' Berou^ concentrate- '

Final statement

The main :data al»4 fathered"'in Table" A8 to,=
increase from 2,059,000 Tunisian dinars i^JJ /TL^1™* Wil1

oc^rifi^°tr^fj-g ™« "^^ss^rL.
.-.-p .^~_ ■■ ■■■- ' : ■< . .-y ?/uy juvu Tunisian dini'i^Rrmjiin™ +„ j_i ;" ■

ol mercury production "'The val ''r\' A uu'Ijaib owing to the cessation

cent of the-gross:'butPut. Employmentwil1!8 fl*** leJel ^'^S^S per
« 1964 to 4,840 persons in J7o! ?hen it wilTT rOm 2'69° per^ns
persons. Investment, after a big increase Z-l\t ^ to 3,«7d:^
is estimated for the maintainin/of S^^ri only-'lfi'963"19^'
that if suitable deposits sill L -p™ ^ :n only, it is possible
will increase. eposxts ^ ^ found, pxipduction ;and.inTeetments
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:;;; ■ CHAPTER VI

: ' LIBYA " ' .

■, , Present knowledge of Libya's minQral resources is still
incomplete. _One can jonly say that from the geological point
vrew,|there is a chance that traces of non-ferrous metal min.
may exist. But it is also possible that after investigation,
traces W111 be found |or that they will not iiave any economic

of.

minerals'

vslite

Several traces ot manganese have been found (Ghat, Guira,
and Nalut area) , .but 'the quality and extent are inadequately
, ■ ! ^-^^ ^ii^-j au^^abQ baa,x geological research

be caijried on but no production or investment oan be foreseen! r

Preparing of an extensive geological survey is included in
y-°- Plan 1968-1^72.bf;Libya. ,. :

the



CK£PTI]R VII

tWITBD ARAB REPUBLIC

General situation

..„„:, .-.—Manganese" dre'"is"'"tlie only"ore"'produced' in the United Arab

Republic^ in the last years^from non-ferrous metal minerals, It

■■W€ts-produceid"*in the 'Sinai "Peninsula"."

There are chromite deposits in the Red Sea desert "but the

quantities are not known and there is no production of them. ■

Lead, and zino ore deposits..are also known in this area. -.They

are . estiniat^ii'.on. two., million, tons-of- ore- with, a-content -of-6~per '"
cent of zinc and one per cent of lead. They are situated 55...2n?

from-thesisopt of" Kosser.1 A' project1 of the production is "in"' ',.. „.

preparation. " " """ ■■■■■-■■

One deposit of copper at Om Seminki 'in the Red_

discovered. The reserves are not known.

.'district is

Titanium ore is known in two districts$'"■ -Bliaek-'-Sands ne':ar "* ■': ::''1

Rosetta in the Nile Delta and the Abu Shalga in the Red Sea. district.

I-t*-is hot; produced^ "because"1 there have, "been difficulties" in' 'marketing.

The known reserves are the following

Manganese ore

Black sands

Ilmenite... o£,. the.., Red

Sea .district..,.; ;

Lead' aad^zinc. ore.

' 4- rniilien tons

50 million tons

9. millions tons

tons

Gross, output in quantities, and values (production)

Tables 49 and 50 give the quantities and values of ores .production.

It1 was i-poB-si!'ble':;t6i" gd1? -in'f ornation on quahtities " fi?oip 19.60 to 19 65 j --

but on values for 19^4 and 1965 only.

Table 49 Production of ores in 'tf&R

Manganese.

Lead .

Cha?qmiJ>4
IlmenTte
Rutil

Zirconium

Tons of concentrates

I960 1961 1962 1963 1964- .1965.

2.76,00.0 , 2r]B,UT 185?682. 171,.827 187,000
400 175 2,528 1,855

300 ls39Or- •• , " . - - :..'• ■. -.'■■ -

1.2,000 43,069 ' ' 44?643 541r.:/:;\'T ' 21

182,145

1,000

370 95

91

171

4

36 41

Sources Industrial Statistics of TJAR» Minerals Yearbook, 1965, United

States Bureau of Mines.

a

The production of 1964 is taken from the information of the Industrial

Organization.



Table 50 : Production values of ores in UAH. in £E

19.64. ^ \ ", 12.65

Manganese 351,037 ' 731,859
Ilmenite ...... ■ ■ ...., ; ■ ■ $aq.-. -. ■ ■ ■ L

Zirconium "= : . .■ • ■

852,467 - ■- ■ ■ 731,859

The values of the production' o'f7',manganese ores are counted ."by -
export prices^ tlaat iss ' ■ ■■" .

4?551 iS in I964 and . .
■ -4>O18 SE in 1965. ' ' ;;;.;; " " ' ■ 'V

gxpc-rts, imports and domestic demand . ■ . .

-; ;THe:whole production, of - ores is exported. The differenoes between
the .-produced and exported quantities are in stocks only. Table 51 gives
the quantities and values of exported ores,

ff.able 51 : Exports of ores from UAR

Ores 1961 1962 1963 1964- 1965 196.6

Manganese (tons) 239,755 159,616 122,769 182?447 163,081 122,227
Manganese (feB) 1,076,608;,.^006,506. _J71,qg3 .830,3.91',: 655.,221 .,.487,97.8:..". -

,■■>.-:.. ffo::iinpdrts of ores are menti'ohea in the bulletins of foreign trade
for I964: and 1965. '- ": . ■ . , . - • ■ ■■■ b

The net demand of 1964 is in £E.

852,487 - 830,391 = 22,0965 and for I965: 731,859 - 633 221

EmgXeyment ■..'.. '.-■:■ '." :K; r,^pi.

The-employment data.Of. the manganese mines are as follows

1-960/61 - 1964/65 1965/66
1j744-..: . -2,583 ■ 2,631
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Workers

There is no■information,available on other, kinds of employees,

Eettaatea are taken as for the employment structure in Morocco:

... ;;;■ "Workers / — ' ■■--■-'• ay.070

■ ■■ . ;-''-Senior technicians \: 1.3?°

■Junior tsch'riicians and "

other personnel 9*T/°

... ;\;; V"V "";-" ■ [ . i. 100.0^

Investments

" No information on investments lay minerals are available. Values

of investment for the- whole mining -and quarrying industry ;were obtained,

however-, " ■■■■■-- ■ ■■■ ^j . .. *;■'"..

1960/61 1,015,000

■:: ■-■■■■■--- a^i/e?"'1' - ■ ■ 2y22o,oo;o - - ■<

■'■!-*■:■'■■• -'■• ■•'1962/63 ■ "' ' ■'■■ ' ■'3»'-249''fO<56/- : ■■■ " ■ : ■ : '.
■ 1":~" l --■ : 1963/64 : : ;: v 6:,792"f"ooa ' ■ . -J-'V

1964/65 3,694,000 ■ ■ ■ ■ - -

1965/66 2,753,000

Production .qoffts . •.■'..■. "".■". ' . \':. ■■..". - ..: " ■

The cast of one. ton of .manganese cleaned'in the mine was $10.0,1 in
1965/66K-whi-eh-is --e^ual-to-.4f3-5O^,-Tiii-s...G,ost.-,was obtained from the

Industrialization Office.. ..:; ■■{':■_ . '■_. . ... ■■•"■-' "■

Projections for the fu.ture_ .... ...... ^ -

Production'" -"Manganese

■'The'production^of'manganese 'for the future can be'prepared'on the

level of 200,000 tons in 1970 to" "300,000 tons in 198O; ' The values
will be counted by the price 4,350 Mil/ton. The results are given in the

following table." " ' ■ * "v:".'""" ]'r"

Table 52 ; Prcduoticn of manganese... ,, . ■■ .

1965-. ..■( 1^70 .. . 1975 . 19.80

Quantities (tons) ■ .- 182,145" " - .r70Q,000 ,750,000 . 300,000
Values (1,000 3fe) 732,300 870 1,08? l3O5
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The qtranfities "an;d; values ,;for':fiye-year-periods are as follows:
J '■"■■■-■V: ■■ " ■■"■■■■;■■■ •' '".■:...■■'■'■:.:;■ ..-■■■ , •■ .. j --,;. ...aU^tteZ

1961-65 11966-70 1971-75 19T6-8O ' .1966-80

Quantities (in 1,000 tons) 1,005' 950 ■ ... ... 1,125 '.1,375 ■ 3>45Q
Values (in 1,000 m,) - " 4,132.,,,": -4?8.94 . ",5,98l - 15,007

The production of other non-ferrous metal minerals cannot "be

proposed now because the necessary information is not available, or

the geological situation is not "yeif known.

Investments

. ■■-. ■-_: The investments, of the, mariganes.e industry will, "be .estimated .. . :

using the maintaining index from Morocco, that is 14 dirhams/l ton"..".
or 1,230 13b/l ton. '^ " ■-■.-■

The manganese mine has the. capacity of 300,000 tons, because it

reached the production of 328,000 tons in I964. Therefore the future

investment costs may be estimated on this basis. The-'results of this
estimation are as follows! ■ ■■., . :- . ..'. '■

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

Investments in }& 1,168,500 1,383,750 1,691,250::'. .
Geological research

in Mi * - ;*■" ' 300,000 400,000'- 500,000' rs200j000
-is-

Total EL 1,468,500 1,783,750 -2,191,250 ' 5

In round quantities

(*&) 1,500,000 1,800,000 '■2,20O,-06O': 5,500,600

,,;:; The proportions of the value of the. investments to the yalu.e of

the production is, for the period 1966-7l£80t . ■'..>[' '"" V =

5,500,000 = 36,6% with geological research, am£' ■

15,007,000 " •' '

15 007 000 = 28.3% without geological research. - -r- -■■

'_' '■."""Xs there "will be one ' product only without erection of new

it seems not necessary to prep'are three variants although it is. under

stob'd 'that"TjEe" Quantities' of t.ae production and "ifirastments give a -

range of them only witn a margin of 10% more or less, • ": ■ ■
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Ta"ble 53 g Bon-ferrous metal mineral mines

:Country? TJAR

Input structure of industry ISIG Ho. 1
Year I964 ;' '.

(in 1,000 Sirhams)

Absolute values Input Coefficients

Total of which

imported

■ 1 2

0 Agriculture 5 etc. -

1 Mining and quarrying

20 Food manufacturing
■: industry

23. Beverages manufacturing
;' industry , _

22 Tobacco industry

23 Textile industry 0,2

24 Footwear, .wearing

: ■ apparel ' 0.6

25 Wood industry 11.8

26 Furniture and fixtures
27j Pulp and paper industry 2.4

28. Printing and publishing

I industry

29|' Leather industry 0.3

30-j- Rubber industry 3,3

31i Chemical industry 55-4
32' Petrol and coal industry 31,1

33; Non-metallic mineral

I products' 5,3

34 Basic metal industry 7,9
35' ■ Metal products ) 71^9
36/37 Machinery )

38 ■ Transport equipment ;6*6
39 Miscellaneous industry ■ -

4 Construction . —

5 Electricity, gas, water 23.3
61 Wholesale and retail

trade _

62/63 Banking, insurance -
64 = Real estate 0.6

7 . ■ Transport and

: . . communications 41.5

8/9 All other, services. 10.8
; Total intermediate

inputs ■• . 273-.O

Salaries and wages 267.1

Rest 311,9'.

Total fcToss output 852.0

0.0002

0,0007

0.0139

0.0028

0.0003

.0.0039

p.0365

O..OO62

D.0093

0,0844
! ' "1
O.OO78

0.0273

0.0006

0,0487

0.0127

0.3204

0.3135
0.3661

1.0000

2 as /o of 1

4
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CHAPTER VIII

'". * ■■ ■ ''" ' ' " ■ . ..■■'.-■■.: .,'' ■ " i " ' ■ - ■ ■ ■

Sudan has a very^'small production of manganese ore and chromite

only. Deposits of copper, lead and zinc, molybdenum.and columMum

ores are known ;"but" .only the copper ore qteppsit of Hofrat en Hahas

is well 'known.' So geological research,at first is important.

Manganese ore in quantities of 1-1.^5^000-yearly :is exploited^ in

the Red Sea Hills near Halaib Port in Kasala Province. There is another

manganese deposit near 3imb,at by the-'railroad .to Port .Suda^,.b^.t ...it is.,.;;,,

not in.use.now. .The reserves; of the ■■■'manganese ore 'are1 not'Icnown..,, Tjie ..-..
existing mine is small and worked from the surface. Chromite is produced

from Ingessana Hills near Er Roseires in Blue Hile Province.,,l The yearly

production is ■ £r.om 8-30 j-OOOi. t-ons.. ,;.X:t: -±e.. .apen--:cas--t--"minirigv: '■-'--• ~ '

The copper deposit of Hofrat _J]n .Hahas is- very- long- kncwnT" Iir'Was"

about' t'he middle of the 19th century by" natives.:.: At the end

'of this dentury tke production c.eased, .because-it -beoame -uneccnomica:!.

"Beginning"' since 1920 the deposits, have been investigated several times

and ^prospecting work is being done. . .■■■ :

;1- :.!.-. ■ -The deposit "is, situatedVin south-west. Darfar- at latitude 9 45 ' "'^

.arid:longitude 24°l8J", '220 ■ miles from Kyala, the present railway terminus;.

.. . ......The.-.Geological Survey-■ department of ■"the'^Sudan began i.ts own. . .,-.

investigations in 1:957- -Bulletin No. id'of i9'6l gives the detail's and

results of this investigation. One hundred and thirty-twc auger bore

holes with an average depth of six feet and 15 diamond drill holes

with an average depth of 375 feet per hole were;.,dug*....' ..;._:. .j.,".1.-'.1.'. ■.-../.. .::.-:..■'-'-■

From the results.s it could be concluded.that: this: deposit is: an

iron-copper-Uranium mine with minor amounts of gold and silver. The

mineralization, occurs in three lodes, _■ . ; ■. . ' ■ -1',-..-;■.-.". - - ■Z?~.~~-- ■■■

The proved quantities are estimated at 10 million tons with. .an. — -■■

average - eo-n-te-H't of ^^jS'-peT1-o"ent""6opper;"""TY is 280,000 tons of copper^

The deposit is now further-investig-ated bymeans of a United Rations.... -. -

project. ■■■ ■■ - . :..-.;,; ...■.

This pro ject,whicii started in ■■November I967? is a mineral investigation

pr.oject. -Three selected areas are1- "he-ing..ia-vestigatad; 'J

1. . Ameria on the eastern border of Ethiopia. ■'- -■ ■ ■ ":-

2< '"'■Hbl'Tat Sn Mahas oppper district*....-. -.- - -~ -

" " 3« "'"lica""area in the aorth of Sudan- on the: western bank of ifhe Nile.
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Million wil! continue for tHree

of ore with 2.5pZ cent
gross output in quantities and vain*s

Table
of ores in Sudan - quantities and val

1965 - .1966

1,000-- -■ - ■ ; 1,200 ■ "800
5,686 - -■- 6,823 " '4,549
8,000 17,000 30,000. 11,000

Total

7,

56,672^120,429 77*,,924

11,107

■17,391
123,319

■ 625358 170,428 219,343 82,473' 134,426
Source, Ministry of Industry and Mining of the Republic of

Geological Survey Department.,. ... . ..:■■■

Exports, imports and domestic demand ■' - - ■■■- ■

56-.gives- the. quantities and-Values- of exported ores.

■ Exports of

0'r'es ."■'■

Manganese

Manganese

Chrcimite'■.'■. -'■ '■ '■ ■

Chromite

Total value

■■■ IJnit

tons

tons; ~:

SL

S1-

' I960

■Si .-.

19.61

_.

. 1962 .

- ■

1-963

■ ~ ■

■ 1964

11^000.

77.920

-- 1965.

15OOO.

-■5,688.

:■-■ 19§6

1,150

8,516

77,920 -. 5,-688

Source.. ■ ,Fo-reign Trade .Statistics of the Republic Jr Sudan.
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Only a small part of the produced ores is exported. As there is

no .metallurgy, in Sudas, ;:the whole difference "between the^,production- and

export'remains in stocks"!.' y:"l' ""::: '

The values of these stocks have increased as follows*

■•' ' 1964 - '■■ ■ s.i

■""-■ ■-s;£-1 76,785 '.'_

The increase is, mainly in chromite. There is no import of ores
into Sudan,

Other, aspects ■■ ■'- ■' ■ *

There is no information on employment, costs and investments by the

production of the above-mentioned ores, ■■■:• .-■ ■■

Projection for the future '' * ': :- '

One cannot propose any quantities of future production of ores in*-1
Sudan in actual conditions.

Exports of manganese is in very small amounts, the export of '

chromite ceased in 1964. So the actual production has an^experiinental -■
character only. ■ . ..;;..

:■ The future production of 'copper oreL:"'in the Hofrat En ¥ahas district
is very probable. "but it is too early to fix any quantities of production
and investments now. . -,.; ■■ .,■.■.

Geological research is necessary and justified. The. funds for them

depend on the results in the near future. It seems not reasonable to "'

make"" any suggestions now. They can be taken from a general reserve that
has to be provided in the perspective plan.
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:-• 'Production, demand-,"':employment and investments 196'4:-l'98O

Sudan. .■>... ' ■"- ■ ■ .;, ■■"-■:■

Units 1964 1965; ,,, I97O- ,1975. . I98O

1, Capacity " -

2. Gross output' :■■ '■ '■ ■ ■' ' :-: ' ■ "•' '■'■■ ■■' ■ :-'- -■•■ °":-';'"' '-

a. value 13OOO SeL 219.3 82.5

b. quantity ;. .■,;,.;.

3.. Value, acided. , . _ 14^.2, 56.1

4« Exports .'-■■:■ -.'

a. value . 77.9 5,7

b. quantity

5< Imports' ■ . ■ -■■ -:- ■ ■ ■■.

a. value - -

t>. quantity. . . .... , . . . ^

6. -Domestic demand' -' ■ ■ -=":: "": ■. -■■ ■■ •

( = 2 + 5 - 4)

.. . a. : value t. . : ... 141.4 .76.8

." .b. quantity -. ■ :. ... ,

7< Employment, total

of which ¥.A. K.A.

8. Fixed ,capi/t;a.!L , ,. . ,....,. .

..formation ■ ,. - . , . - . ■..■-*■■/
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OEETERAL OBSERVATIONS A¥D SUMMARY

All main' 'quantities and values for countries are gathe.red. in.

which is form 1 of the terms of reference

gives th& summary, for the whole. North African, sub-r'egion. . .. ,. ,,,,. -

One:,cah see. from it that the value of the production will rise.1

from $5:3;:-V454,000 in I964 to $65,420,000 in 198O, that is 22 pei"
value adJLed from $36,237 3000 to $.44,319,000 and employment, from,..16.

persons to ^Oj&CQ1 persons. • The investment is estimated' on $201,7 million,

The quantities and values of export, and domestic demand can ...l?e,r.-.given

the"StT3dy "pf metallurgy is""ready.

" Tables" 70-74" give the" distribution of the total resources for

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 erroneous. 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

foreseen in the study. Government support will be necessary in

this domain and in the domain of education of engineers and technicians.

Table 58. % Gross output of ores

(Value in .1,000 US$)

Country

Morocco

Algeria

Tunisia

Maghreb

UAR

Sudan

Total

1964

40s200

6,742
3,922

50,864

1 j 9 60

630

53,454

35
6

2

45
1

47

1965

,701

,701

,728

,130

,684

237

5O51

38

10

7
56

2

58

1970

,293

,595
,803

,691

,001

-

,692

1975

38?O93

13,101
8,426

59,620

2,500

62,120

1980.

40s137

14,784
7,498

62,419
3,001

-

65,420
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Table 59 ; Value added

'" ■ ■ ;'■'' ■ -Country "': ■

Morocco' ■

Algeria1 ■ ;. ■ '"' ■' ■ '-'■■■ ; ' ;.■

Tunisia ■ ■■■- ..

■ Maghreb'Sub-total
Uiffi ■■;.'■.. . ■ ■

Sudan

Total

:■ - 1964

- 27,320

4V5-69;

" ?429

36y23T-

: -1965" ■

24,-260| ;

3O,S699- :
: 1,145 ■'

161

:' 31,905■■

(in

./::i97O. ■

26,025 .

5! 145 "■"

' ■ --i*362

■ 39,788 :

.;1,000

"1975

25.5891

■■-8,908

5,557
40,356

1,702

42,05'8'

US|)

27

10

: '■ 4
42

■■■'2

; "44

198O

5274

^945
,272

,407

,319
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Table 64 ? Employment

-,■. .- Country ;. ■■ :

. Morocco .--\: -

.'Algeria ■

Tunisia

Maghreb,, sub-t.otal

■UARv "'■■■-.■■..■■■
Sudan

Total

Table 65 : Employment

Country ■■ ;

Morocco--'' "' '; '

Algeria- ..;;.' "

Tuni'sia ■ ■ " ' '■■

l€agiireb> -sub-total

tjah" ■

Sudan

Table 66 s Employment

Country

Morocco

Algeria

Tunisia

Maghreb; sub-total

UAR'

Sudan

1964

:9S685

1,613
2,690.

13,988

2,900

.16,888.

1965

9:, 811
l-,724

• 1,-869

13T404
■2r950

', ■•••■■ no

. 16.5334 -

- senior technicians

:..; 1964 .

."■:.' 128

• ■ ; ■19

'■.:.■ ^

.. ..19.65—

144
. 3.4

' -'.38

- junior technicians

1964

921

154

279-

1965

962

180

281

1970

E/CN, 14

?age 77

/l^R/161

(in persons), _..

1975;'/.

9,700 9,500

2,580 3,200

4,840 . 4,700 ...

17 ,120 ■■17,40*0 '
3,200 3,520

information . . .

.20,320

-"■■-■• -■- — -'■■

1-9-70

2-0-,920-

■"-■: ■ ':- : '-

. ...:i975-. ■

130 130

50 63

40

1970

45"

1975

930 920

280 . 335

310 335

.:. 19-6.CL

.9,500.

3»600

.3,830

16,930

3,870 .

....• •_■»..-

20,;800"

■19^80 "

130

■" 75 ■

50 < '

1980

920

375

370
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- Workers.

Morocco ■

Algeria

Tunisia

Maghreb sub-total

Sudan1 ■ ■

Total

3)636

1*440
05 8,640 8,450

2,250 2,800

no information . .■

2,583 ; 2,631 2,650 3,140.
' * • =• • • - not available.' . .

8,450

3,150

Table 68 s Fixed capital formation

G ountry

Morocco-

Algeria

Tunisia

Maghreb .sub-total
UAR

Sudan

Total

(in 1,000 US$)

T96O/65-- 1966/70 1971/75'^." 1976/80

30,739■20,843
H.A.

2,438

23,281.

9,620

5&,066

■ 3,450

33,311

17.869

1,905

53,085,
4? 140

"57,225

35,325
20 ,.07 6

1,9.05
57,308

5?O6O
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Table 70 : Morocco; gon-ferrous metal ores mining distribution
of total resources of products, 1964

Value 1,000? dirhams

Final destination,'total

Consumption: . a... private

b.'public

Fixed capital formation

Changes in :.stocks (+ or -)

Exports \ :

Intermediate destinations total

Basic metal industries

Total resources

Imports ■

Total gross output

:156,2^9

156,239

5O,ooi

206,240

2,800

203,44Q

Table 71

of total

; . Algeria:

resources of

¥on-ferrous metal

products, 1964

ores mini ng clistributi on '■■■■

Final destination, total

Value 1,000 Algerian

dinars

28,192

Consumptions a.^private

b. public ,;■■,

Fixed capital formation;

Changes in stocks (+ or'-)

Bxp ort s

Intermediate destination, total1

Basic metal industries

Total resources

Imports ■

Total gross output

5,112

5,112

33,304

27

33,777

P, b:

\ ,



£&=z£=!0&"^

■-.: ' }■> . E/CN.14/INR/161
, Page -81

Table 72 s . Tunisia; Non-ferrous metal ores. mining distribution :

gf total resources, of products of industry -,.1964 Tr ' . rt__ _ . .
" !—; e '■ ~—/. . Value 1,000 Tunxsian

Final destination, total

Consumption; a. private

b. public

Fixed capital formation

Changes;in stocks (+ or -)

Exports; ' . .

Intermediate, destination, total

Basic metal industries

Total resources

Imports

Total gross output

1,91.6-

2,061.

2

2,059

Table 73 i UAR°. Non-ferrous metal ores mining; distribution of

total resources of products of industry9 I964

' .- ;. . ■■■.■■- /;: ;f . . ..' ' ; Value 1,000 E.t':

Final, destination, total

Consumption: a. private

b. public

.. Fixed capital .formation :

' Changes in stocks (+ or -)

:. - Exports : . ; . ■ ■■"..;;

Intermediate destination, total

Basic metal industries

■ ■ Total resources

830

830

22

Imports

: Total gross output

Table .74 .:■ Sudans Non-ferrous

total resources of products of

Final destination, total '■■/

Consumption: a. private ;:

■ :: .v: ■ lv "b. public -■ -• .

Fixed capital:, formation ■ ■

Changes in stocks (+ ,or -.) ■■■ .

Exports ' ■" - ., - ■■■ .; . . ■ '

Total resources... ■..-.-; .,.- - .'" -■ ■■

-

:: 85.2

metal .■ores, mining distribution' of

industry, I964

Value 1,000 Sudanese1

'21.9:. 3

'. ' • .' " ' ■■' **'
"-..;■;. ;; -

:. ■'■ .''■'■■:/■ ■ ■*■■■ -•+•141-4

: -. .■: "'. :■ ■- ■■■ .■■; 77.9
. ■■;; :; ■•. ' r :..-r--^. , -:■ -.219.3 "■

i

-

. imports . ■■ :. :- ::

Total gross output ■ 219.3
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AMTEX I

COAL

'intrbduction.' ' ""1

; Production of coal is very small in the North African countries.

Only Morocco and Algeria produce anthracite and coal. A coal>.--

..mine is,.in erection in. the United .Arab Republic in the Sinai Peninsula,

'imported amounts of coal are also small so coal is not of great impor

tance 'in the economy of :North African countries. ,- Nevertheless,^ dt.i;^.

..deserves more, detailed study as the expert could only spend a'-f.ew

^preparing this information. ■ ■■'■.,.; , ,■:'

"World situation ■ .■. ,' . ,,-;

World production of coal and. export and import for the years:

■;i96Oj -i9'64 and 1965 is shown in T;a"ble 1. .^I.t may "be seen. that.
/production was ■ ■ ■ ;. • . ;-:.u.:-.-, .,;.,-■:.;.

in I960 2,59O: millionrtons-. ::
in 1964 2,710 million tons

in 1965 -2,760 million :tons / ..u........ ,

The main producing'countries ares .United States...of Am.e.ric:a,;,,. .

USSH, China (Mainland) ,.■ Great Britain5 Germany (FR) and Poland. The '
main, exporting countries! United States -of America, USSR, P.oXand.and.

Germany (FR). Coal .is imported }py all developed countries which :.do;..:.
not produce enough for. their purposes. . '" ■-.-■l.--:.

Coal is now in great competition with., petrol and natural gas.;..-; :.../■

but it keeps its position as main fuel and energy supplier,;i$i-. ir;3.r_iou&'■

of coal.

. The price of exported Moroccan anthracite rose~Trb"m UB'$14V41 "in"

1961; to US$17,76. in Ig64^i.e.. "by.23.. per cent. ; ,.;.;.--..-...■ ..,,.■

Al The '."price. of. imported coal in Tunisia was .U.S$17 .98 in .1961. and,-. .
l6r^Vin 1^64, i.e. .§.4 per. cent .less. The-price of imported coal

'in 1ihe"ttAR"was:"US& 15-52'in I964.

This gives general information, .on prices of-coal-in this '.period,,

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-production, and trade

Region

. ■ ■ ■ ...... ■ . '• '■ -•■■-

.World1 , ■ .' ■ ■■ 2

USA"-'- ' > ' - ■ ■ : ■■"'■ ■■■■:
USSR ■■ ■■■-■ ' . ■ -' -■■

Mainland China (estimate

Great Britain ■ ■' ;-;'

Germany (FR)

Poland

France

India

Japan" ■ '-1-' ' ■ : "■■

Belgium/Luxembourg "■■' :-
Czechoslovakia

France

Italy

Belgium/Luxembourg '.

Jap'a-n ■'- ■ ■ ■ ■■ '

Germany7 {Eastern) ■i;' ■ :- ■

Germany (FR) ■ "■'■-' ' '

Denmark

Austria

Finland1 ■ ■ '::' " -]'-" -■

Czechoslovakia ■ ■- _ '■■■■

Geological situation and

Production in million .

-

I960

,590 :
■385'
.369 -

}4i3:;;"'
186"

140

103

55
52

50

24 ■
26

Lung uontj

1964

2",7ib" . ;:
. 447 '

'■ 402' " ■■ '"

■-■ I87 ' '
140

115

52

61

' ■. 50" . -

■ 21 ■i-- ■

28

1965

'2,760

■ 468

420

300

180

- 133

117

51
66

■ 49
■ 19

27

Imports .in, million:.

9.9

9.7
8.2

■-■■■ 8.2

. 7-9
■■■■ 6.6-

3.9

3.7
■ 2.9'

long tons;

13.9

9.9.

. 11-4: '
'■13.0 .-■'

" 10.2 ' '"

■■''. 6.9 ■''

"'■'■■ 3.7"" '
3.-7 ..

1 . '.'2.4/

■■;■" .5>p:

reserve

' 11

10

■" 11

16
■ ;;cj

. ..3.

- ^4-

• 7
.1

• l'
.8:

-3

.0

• 4

• 5

• 5

.5

. Exports;.

.long

.I960 :

34.
12.

5.

17-

17-
1.

1.

2,

2,

-

,2

.1 '.

.5"

.3
,2

■4

-1.

,2''"' "
,2'"' :

- ■;-

- -

•

in

'tot

milli'bn

1964

45-
.22.

5.

13-

19.
■0.

1.
.0.

' 2.

"2".

2

.9 .

5

5
0 .

9
2

1

1

5'

. 1965

'■-'44
■ -21

3

13
20

■0

0

0

. 1

2

-. .,

v X. i.

.4

.8

.8

.0

■ 7

.7

• 7
.1

.8

.3

Coal deposits in North-Africa' areJsmall.:: The reserves' of the

south Oran Saharan deposits in Algeria are estimated at pn@, billion

tons'and those of ■ the Jerada'basih of'"M6rocco"'at 120 million, tons. The

known reserves in the Sinai Peninsula" 'are '.'estimated at 40' million tons.

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

map of Africa edited'by ASCA^Paris' I966; '' '' ' "' "' ' ;
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Morocco possesses one coal basin of economic importance. ;The

basin of Jerada in the eastern part of the country,, on the edge of

the high plateau y 50 km south, south-west of Oujda, at ;an altitude of

.i.slOO metres,. It comprises five workable, seams O.40-O.75i metrejs

thick. The fuel is anthracite with'an ash content of 4-5; per dent
and volatiles 5*6 per cento ■.: j - ! '

Algeria possesses a medium-size coal basin in the southern Gran

..region along, the northern edge of the Saharan platform. The? ^sejamsj are

thin (less than, one metre thick) but const-ant. The coal jias-pojc:
properties .;but-:its exact characteristics are.not known toj the author
Therefore one cannot state what metallurgical quality coke made.', from

this coal will have and whether it will be necessary to add certain

amounts of good imported coking coal, to get goo..d metallurgical boke.

There are;;tw6 .parts, of this basins, The Colomb-Bechar-Kenadsa bksin
with 30 million tons. Its coal contains 31-32 per cent volatiles.

The coal deposits in Sinai Peninsula are estimated at

tons of coal with coking properties. A mine with a'-"capacity .of
million tons yearly is in operation. ' '■■'■'■■

These are the main known coal deposits of Northern

Output, import, export, domestic demand

Africa,

; , Quantities for 1964 are shown in Table 2. It may be seen

the total production of coal and anthracite for -the whole sub-regipn
was 446,000 tons. Morocco produced 400,000 tons of anthracite and'
Algeria 46,000- tons of coal. ■ ".; v\

Coke was produced in UAR only.to the extent, of 35?OOO

Morocco exported 14O5OOO tons of anthracite 5 21,000
Algeria.

355 ,000 tons of coal and 247,000 tons:' of coke were

main;ly by-,tlie UAR. ■ . : ■ .. :

Total domestic demand was 682?00O tons of coal and

of coke of which 43 per cent of coal and 89 per cent of
the UAR.

40 million

0.

tons.' ■

tons io

imported),

282

coke

,000 tons

was from
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Some remarks on the future development of the coal industry

in Ifrorth Africa ■ ,

Coal reserves in North Africa are very scarce in comparison to

world reserves. Onthe -contrary, the petrol and 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 UAH and in other countries of

the Sub-region. As petrol .products and natural gas oan take the place cf

ooal in many fields, one must be;very careful in making proposals for

development of the coal industry, in this Sub-region.

But there is however one important domain where petrol and natural

gas cannot take the place of coal for technological reasons, that is,

in production of iron. Metallurgical coke made from special kirids of

coal is indispensable for this purpose, although some amourttsj. o£ natural

gas or petrol products injected into the blast furnaces can; djiminish
the quantities of coke required. ;

The development of the production of good coking coal in'.order to

produce metallurgical coke would therefore be profitable;: in Njoirtjh Africa,

If the coal in Algeria has good coking properties, then one.' cjoul'd consider

developing its production together with that of the iron' ores; also
available in Algeria in order to produce iron. The coalfor this purpose

must be of the special quality called orthocoke or meta-coke coal in the

international classification.

The same remarks are also valid for the development of coal pro

duction in the Sinai Peninsula in the United Arab Republic. £he;

erection of a coal mine with a capacity of 0.3 million tons yearly will

be- completed when the general situation allows it. It seems that the .

production of the very pure anthracite in Morocco (small ash content)
may stay at the present level of:t4Q0,0Q0 tons yearly.. \ ..'... :
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Table 3: Morocco - Input structure of industry ISIC, coal, 1964

Absolute values

Agriculture., etc.

Mining and quarrying

Pood manufacturing inc*.

0

1

20

21

22

23

24

25
26

27
28

29

30

31
32

33

34

35

36/37
38

39

4

5
31

62/63
64
7

8/9

Total intermediate inputs

Salaries and wages

Indirect taxes less subsidies

Rest

Total gross output

Employment

Capital formation

84

508

24

input coefficients

4 (2 as l)

0.0150

0.0907

O.OO43

6

4

174

50

60

390

4

2

46O

626

511

2,920

4,200

70

ls59O

5r6oo

4,526

526

0.0011

0.0007

0.0311

O.OO89

0*0032

0.0107

O.O696

0 * 0007

0.0004

0.0821

0.1118

0,0912

O.5214

0.7500

0,0125

-0.2839
1.0000
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A. World situation

The world situation is described fully.... in-the--report by the

Economic Commission for Europe, World Market for Iron Ore, from

which the folTbwing

Consumption of-iron

Agglomerated ■ ..

■■Western Europe

■Eastern Europe

■ ¥orth" America

■ Asia-

- Australia

" "'World'

Unagglomerated

Western Europe

Eastern Europe

North America

Latin America

South Africa

Asia....-. .--, .-,.■-;.; .-_::

Australia.. . ,; ,. r

World

Iron content

Agglomerated.-.: .. ..

.IJnagglome.a?at-e.(i—

+ in steel-making

details

ore

.1950

.11.2

11.3

14.4
■'6.6
0.7

37.7

65.O

35.5
92.2

0.2

1.1

:■: 4.6 ■
-.-.■:■ 2.2 -

200.7

,18.2 ,

-94-.-6-V.--

2-7

are extracted.

. ■ i960 ■

"' 59.4."
.67.3 -

" 56-7-
. " 4.-.9. ".
1 *.,Q

189.9

109-9
32.1

50.0

5.4

2.. 7.

'15-9 ■'■
■■'", 2.7 ■■

2i8i6- :

96,-8

:.-- ■59-7-2 -

" 4,1

:."■ 19*

66.

77.

57.

■.-■" 9;
, — 2.

21L.

103.

30.

45-
6.

■ ■ ■ 3.

■18.

-.. 2:

■■■ 209.

■ 109.

""■■" .95.;

•—;:.*:

2

1.

1

-,Q- .
J}. -. ■

9 ■

7
8

2

2

1

7 ■-
1

8- "-

5
6"

7

(in 1

1962

75.1

80*9
61.8

Is2.3-

■: 2*5- ■-

238.5

&8.1" '
'29-1 : : '

40.7

6.7
3.3.

■■ -^f> -O -i ■ - ■
XO • J.

■■• 2-: 6 ■■■ -
168.5 ■■■ ■

123.7
■87.4

■ 4-4

ail lion

I963...

83.3
96.3

74.3
14.8

■■ ^;0''"

272.I

74.4
26.4

44.5

7-5

3.3.
20'. I1

2.5;

178.8

142.8

87.I
3.8

- --,-

tons)

.. ;-■ 1.964>'=-•■■'

■.;.;;;; irj:';.;;

96«:&"'::
107.2.-'

■■' -83;-8'; j

16.9- ■
3,6

' ■3O9-,5-:-:

■■■■"■' •■" ■■:

72.1

24.0 ■ .

■-..55-O-. -

. 3.8

. 24.4- :■

."■■ 2:.5- ■
190.1

.■.v..! . •--'■■' ■....-"

164...7
97.4

■ 4-4

In terms' Of iron content', world consumption of iron-ore has increased

"by one-third since 1960^ _l.e., at..,.an annual .rate of about 7.4 per~cent, '

the""increase being entirely in agglomerated ore, i.e., sintered, and

pelletised*
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In comparison, the development of wprld iron ore production has
been,as follows; " . .. ' .:■:.,

Production of iron ore and reserves

(in, million .tons
content) .

1950 I960 1961 ' 1962 ■1963 1964 , Reserves:

Western":Europe
Eastern -Surop-e-

America/

28-3

/

South America"

Africa

Asia, .

Australia .

World .

5

H5.6

51-3

■■■■-6'0.2;

. ,58,,G

25.7
9.0

33.0

2.9
240 „• 2

52.5 50.9
.6

.-49.7
23.8

9.8

32.8

3-4-
239.0

54.5
24-3
10.4

■'■30-0

; 3.2

246.5

48.0

' 79.; 5'

25.4

12.5
35.8

■■'3.6

261.2

5.1.1 ,
84.6

66.2

29.5 .
18.9+

35-8
3.8

289.9

..: 20;.

164
53

13

6

8
256

■-5.

14

--93

■M±
14

29

7
205

(1) .Measured, indica-ted and inferred ■■ - ■ . '■' - - - ' "■'-
(2) .Potential addition ■■■■'■■ .'-• ■■' ■~'r
+ of which Algeria 1.5

Morocco; .0.5 " ":;.-*.:l-:... •

Tunisia .- 0.5 - . - .

World '.'trade ;.V , !\" " . ■ ' ". "' .

1 Vbrld trade is increasing in- relation to production, also when
inter-trading, between the European Coal and Steel=Community countries,
Eastern Europe .and North America is excluded. ... , ..

World' output and trade' in iron ore

(million tons)

1950 .I960 1964

Output :i .'f

Trade

Ex inter-trading

243.6

41.0

25.6

513.6

154*7-

97.6
..198.4

123.7
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'/, Tne principal trading areas in 1964 were as followss . . .- --■ ;-

Production, imports, exports of iron ore in 1964 .

'. >:r- ,.■;.,:..-■■ .:. ■ ■■'■'■ ■■'■'■ '■'■• ■'■ (in million;tons)

' Production Imports Exports

Western Europe j-33*5 ' 96.9 " " 51.3
Eastern Europe . .15.6,4 ... . ,. 26,6 " 22*6
HortH:.lmeric.a ' "■ . 117..-8 , ^g ■ • , - ■- - 3g,"o
Soutii ■Imerica, .' . 48,,2 ■ ■ ' -i -o ■ 39*6
Africa ! ■■-' ' " ' - ' 31,8 ■ ' ■ ■ I. ■ " " ":: 27 5

fSi* ,. 86'7 31.1 19:.6
Australia 6.1 0.3 • -: & 3-'

!i ■Exoludin-g-in-t-er^rra;arngs' the■'main ■'increases in recent years have been in
fj supplies frota-A-frica, ' '■■ ■■ ■ ■

■Exports -erf•-iron"1 &^9"e£olu'ainff' inter-trading

I960 . :...... . . .1964..

."' per cent ' per cent

.' . C- v/ * J_ ^Z *i * [ }

..... . . .,- t ,,.0-4 ■■ . ,....-. - -.. 0.7
■■■■;■ ': ■"'r: --'.""'..' i.^3.1. ,. '!; ■ .21.6 ■,

America ■■":.■- ■■ ■ • ■ ■ ■ ■ ;. ■■ ' 1 a^ '■ ■' ' '■ -66

South America ■--:••"' ;:- ''" ■ ' . ■ : ■■.■■■:"' ': 35J0 "' '" .'-"Ll'- ■ ^l"q
K"n yi TTd Cl.1^' ■ " " ] 1 1 * ' ' ■ . '■ '' ■. ' '■ '-% f~- ■ ' '' \ ■;.-'.. ■ S ''-

Australia ■■ ■ h ^ ' :' *"'" ' ^ 'V '"

tt . ^rthei";e^^nsion is-considered iho^t1 likely in.! Australia?- Brazil-and
West Africa-. Exports fronr JTorth Mri^a-.are 'under pressure from higher ■
grade ores available elsewL...-s while, moreover, extraction costs are above
average as are also port handling charges. .To . some exten*.,. d± may be-. ■ ■■«

possible -to obtain-new outlets in" the'Central and"Eastern Mediterranean^"
wnere the short sea haul' may' offset. these 'facibrs. " ' '"'■'., ■:■:■

Prices.

The trend m iron ore prices .has been downwards, perhaps by 10 per
cent, during the last five years and a downward tendency is likely to
persist m view of the increasing availabilities.

Price 1958 i960 1964 1965

Combined index of Mesabir Kiruna,

Minette, Itabira and Orinoco ores

= 100 1O1 100 89.4
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Future demand

_■ World production of pig■'irpris forecast' -at "600 million" tons* in "
1980 compared with 510 million in:.1975 and 313-4 in 1964, i.e., an V

pl-...4..1-P.er...ce.nt-..up._to....X975.-and-3-,3 per cent afterwards"

-Af-r-ie-an ■ -s rtuation1'

Of ..the. ¥orth African countries, only Morocco, Tunisia, aid/Algeria ■ .
are in .a .position to ejtport iron ore and these are facing inc^eiasing ';■..- ■'-

competition from more favourably placed countries so that their'''share! L^'
of world production is falling. " . :: ■-»-•■

Production of iron ore " '■ " . ■ •";;;'"'': ■' " "'

. .„ '-.„,.:. ~ (million tonB""Fe" content)

Average . . Average

1953-55 1963-65

Algeria ■ 1.72 ■■ ■ ■ ■ ^-^

Morocco . 0.78 .. -O-.55
"'Tunisia '*. O.57 0^4
All developing countries . 18,5 64.7

World ' ~ ' "t 6"! A .. in<, o :- ■
.- • J.0X...0 ■. 30o.y

. The tHree countries now account.for only 0.8 per cent of world !
production as" against 1,9 per cent' ten years ago. At the same^-time-,.
their prices' ^all in line with world prices, e.g., the f. o.b. .^rice ■ ■'

of Moroccan, 'oxe from $8.5 per ton in I960 to 17-9 in 1964 and Tunisian
ore from $7.§'in 1962 to $6.4 in 1965. .... -

Mor-e^ver--the--reserves" of; iron ore'in' the sub-region available for

export, are not large. Accepting the proposals f or..iron:rand.. steel "■' '
deVelppme'nt contained in the Basic, Metals report,.,.the position is-sts--1
follbwsV'"L! " /'"'' ':'\\ . ' '' . . ; :■.-".. -:

Morocco, -tese^ves.^are now. estimated' at only 25 million tons from 1970.'

onwards. ' The proposed iro:n.:"and steel works will ..require 300,000 tons
in I98O 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 1 million tons per annum even if that
were possible. .... - - ■■.!: ■■ ■• :. ■
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Algeria. The position here is somewhat different in that there are

large reserves estimated at, ,765.-.million, tons -at---G-ara--B^e'bi-l-et-%h;it;h-:r
although never likely to be competitive in the export trade3....cqu.l.d

-supply -a-■a-omestic; "industry.:" The"-proposed iron" and steel developments

wall1 take'i-million tons-per annum of'iron ore by I98O twhich .will., come

-fram-the-"dep^si'tsT'a'f"presenvt going*"to export,' which have reserves, of

about 130 million tons and a present annual output of about 3 -mi111"Oft

tons. It would therefore be possible to export at.the rate of-2-million

tons per ..annum in 1980 and.; to maintain this subsequently?: provided the
GaraDjebilet deposits are'worked. . ■ ; ..■...'■■ u:":;

Tunisia. Reserves are estimated at about 75 million tone,,current

output at about 1.2 million per.annum and requirements'for the projected

iron ...and steel industry in 198O at about half a million tons per annum.

It would be reasonable, therefore, to continue'exports'at about the
present rate of 1 million tons per annum. ' "!:. '''" '"

Projected exports of iron ore (1980) .-. ./- ■= ■ .::

'000 ton:s '■ ■$" million

Morocco l,00d)V':1: ■;■:■' ■' " 7.5
Algeria 2,000,': "''■' ■''" ■ . 14.0

i ■■ ' 1,000 ' v 6.8
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Table 1 s .Iron . ore s Production; and demand-

.1965 1966 1970 1975 1980'

Morocco.. . t :, : ■ - ,:- -.-■...-.. ■ ■ ■ ■

■ ; Exports ■ Quantity ' 000 ■■:" ' '■ ■ " ■';: '■-;"'" ' . ' "

:■:■• ■,-..;■;■•:■; toW^-'1--11''-:'"':;! r;-:< 994:; "'957' "'190 i,ooo: :o : fM
Value $ million 8.0- 7.7 6,5 7.5 " 6.0 5.2

■ ' Gross.,,output: .' :1 ■■ ■ ■.. ... ■. ■ ' ■■ ; :■■-"....-■ , ■..-...:...'

...... '^.^ .Quantity '000' .^'-..,.. :::.. .. . " •.- .' ■■'""-"
,! -,:■' ■' ."tons '■..:'..-89P, 951^ : 1,017 1,000 .'1,000 'l,ooo

: i ' '. .: . Value. $ million ,>>-8-.5- ,- . 7.O1,; '■ -; : -.-.■. - - ■ ^ ■ '
(official estim-. ... _;. ■... .■.■•;: ;... . :'

ated ex-mine) 2.7 2.9. .3.0 3.0. 3.0

Domestic demand; .„.. _ ■, ; ■ • -:.":..■-■...Li=.:':V.' ■. ■ : ." '. -'—■

... -. ■ - Quantity *000

tons . ~ ; ..200 300

Value $ million . ■:■ - ..

(est. delivered . ■ :

*; " -works) - - - - 0.9 1.4

"■: " " ' ' 2,700

Algeria

Export: Quantity '000

tons 2,828 2,994 2,650 2,370 2,000

Value t million

(estimate) 19.8 21.0 18.5 16.6 14.0

Gross output:

Quantity '000

tons 2,739 3,222 3,000 3,000 3,000

Value $ million

(official) - 22.0 -
(estimatediex-nine) 8.1 9.6 9.0 9.0 9.0

Domestic demands

Quantity r000

tons - - 350 630 1,000.

Value % million

(est. delivered

works) - - 1.4 2.5 4.0

Employment: 4?567

Operatives 4s

Foremen 199

Employees 215

Engineers and admin. 5^
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Table 1; Iron ore; Production and demand (continued;}-

1964-: ■■■ 1965~: - 1966 ■* 1970 1975 r. 1980

Tunisia-'.

Exports .' Quantity ^000,

Value $ -million

: .Gross output: ■■:- ■

V:-r,- : ■ ■ ^Quantity ''■00$

tons ' :

'■ ■■>^(- Value '$ million
y -; ( estimated '.ei-7
■■"/: mine) . " ' '"■'

Domes^ic"::demands ,
Quantity '000

tons .

Value $ minion

(est. delivered
works)

United Arab Republic

Exports Quantity '000

tons

Value $ million

Gross output:

Quantity '000

tons

Value $ million

(est. ex-mine)

Import:

Domestic demand: '

Quantity r000

tons

Value $ million

(est, delivered
works)

831

5.4

939

2.8

447

1.4

9io ^. 676 1^370 i,;8o
5.8' - 5."5"-"- ;9.3 ■/■^-■0

1,117 l

450

2.0

. l.,5P0 : -.1,500:

* 5..■:■

70 130 320

0.3 0.6 1.6

1,000

1,500

U-5

500

2.5

507 442 1,030 1,930

1-5 1.3 3.1 5-8

3,400

10.2

l>030 1,930

4.6 . 8.7

3,400

15.3
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Note on Table 1

- -All,,.the-^:c&n-.-.G-r-&-':^ Tunisia was "7

''f °r e5°rt u? i ° "^?6 £■?. ■ ?&t?_J&§Jlen.zel; Bourg.iba.. w.orks..-in-.-Tunisia came
■iht6"pr6{Iuctiori, Vhile all the ore produced in the UAR is for home \
use, Value figures are only occasionally published and these are- ■■-■■-

often not correct, for example, Algeria gives.an average value .of

.$15" per ton for .ir.on o.r.e exported in I963., which is about twice
the proper price-;" while'Morocco gives in I.964 a higher,,.average .
value -for iron; ore produced than' for iron ore exported^ which, is not

reasonable. It seems best to take f.o.b. export prices- as being1 normally

correct and to estimate ex-mine prices when required' :t)y[J--subtracting

transport and f,o.b, charges, \lxi- generals the costs 'of producing

iron ore. by open cast are for all countries- round Ubout $3 per ton

to which may be added from $1 to $2 transport c-osV^b'1 ;a port and

13 for ■■ loading- and f.o.b. charges for export. Most- -Countries have
also an export tax, for example, in Morocco about $p.,S. per


