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I. INTRODUCTION
Tanzania's main political party, the Tan
ganyika African National Union
{TANU), was formed in 1954 by Julius
Nyerere and it led a smooth transition to
independence which was gained in
1961. In 1964 a union with the island of

Zanzibar was formed which was named
Tanzania. In 1967, under the leadership
of Nyerere, the ruling party TANU

made a dramatic commitment to social-
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ism and self-reliance with the Arusha 
Declaration. The policies embodied in 

this declaration have officially guided 
the country since 1967. In 1977 the par

ties of mainland Tanzania (TANU) and 
Zanzibar (ASP) were merged to form 
the Chama Cha Mapinduzi (CCM) 

party. 
Mining has long been practiced by 

the people of Tanzania. Ferrous mining 

and smelting, mainly of haematite and 

Raw Materials Report Vol 7 No 1 



laterite, has been carried out over the 
last two millenia over the whole of the 
country, while gold and base metal min
ing has been practiced in selected areas 
(the so-called Archean "greenstone 
schist belts"). Iron smelting at Ufipa 
was renowned right up to the time of 
German colonisation. 1

There was a rapid increase in min
eral exploitation following colonial 
penetration by Germany at the end of 
the last century. After the First World 
War control of the country was trans
ferred to Britain to be held in trust for 
the League of Nations. After the Second 
World War Tanganyika, as it was then 
called, became a Trust Territory under 
the United Nations, administered by 
Britain. 

Table 1 

The economy 
At independence in 1961 there were 
only 220 industrial establishments em
ploying more than 10 persons with as
sets of more than 20 000 Tanzanian 

shillings (TZS, 1 000 GBP, 9 500 1987 
USD) in the whole country and total 
manufacturing employment was a mere 
20 000 workers.2 As Tanzania was only
a Trust Territory, the British directed 
most investment to neighbouring Kenya 
which was a full colony. 

The East African Community (EAC) 
was made up of Tanzania, Uganda and 
Kenya but most of the infrastructure to 
service this zone was located in Kenya. 
The EAC finally broke up in 1977. In 
1980 Arusha, in Tanzania, was the 
venue for the founding of the Southern 

African Developm ent Coordination 
Conference (SADCC), which grouped 
Tanzania with the states to the south in
cluding the newly independent coun
tries of Zimbabwe, Mozambique and 
Angola. 

Basic economic and demographic 
data for the SADCC grouping for 1985 
is given in Table 1. 

Tanzania is the second largest state 
in the region (19% of total) and at 22 
million (1985) had the largest popula
tion (31 % of SADCC), while its popu
lation density is about double the re
gional average. 

Economically it is one of the poorest 
states in the SADCC contributing, in 
1985, 24% of the regional GDP of 24 G 
USD. At 266 USD, the GDP per capita 

The SADCC: Basic economic and demographic data 1985 

Angola 

Botswana 

Lesotho 

Malawi 

Mozambique 

Swaziland 

Tanzania 

Zambia 

Zimbabwe 

Total (avg) 

Notes: 

1 247 

600 

30 

118 

802 

17 

945 

753 

391 

4 903 

8.8 

1.1 

1.5 

7.1 

14.0 

0.7 

21.7 

6.7 

8.3 

69.9 

7.0 

1.8 

50.4 

59.8 

17.4 

38.0 

23.0 

8.9 

21.3 

14.3 

30.0 na 

1.9 168.2 

2.2 189.0 

1.7 173.8 

43.2 261.0 

2.2 199.4 

17.2 373.6 

2.7 250.8 

1.6 196.2 

1 Consumer Price Index; 2 Total external debt; 
3 

Estimates

Sources: 

i:i.. 

=c 
� Cl) 

Q� 
C, C, 

4.83 552 2 234 657 

1.13 1 025 728 576 

0.26 167 22 305 

1.17 166 249 288 

3.27 234 76 424 

0.34 510 167 264 

5.77 266 314 1 040 

2.33 347 548 770 

4.55 545 1 118 900 

23.64 338 5 455 5 224 

SADCC states government data, EIU: 1987-88, IMR SADCC Minerals Databank: 1988 
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creases, particularly in the state sector. 
The ERP has clearly benefited the rural 
(peasant) population more than the 

urban sector, as prices for their products 
have kept up with inflation. 

II. THE MINING SECTOR

The minerals sector of Tanzania is 

amongst the smallest in the region, 

though not for a lack of mineral re

sources. In 1985 its mining sector con

tributed a paltry 0.3% of GDP com
pared to the SADCC average of 12% 

and the gross value of mineral produc

tion was 19 MUSD, or 0.4% of the 
SADCC total of 4.2 GUSD (Table 4). 

The value of mineral production per ca

pita was · less than 1 USD contrasting 

with a SADCC average of 60 USD 
while mineral exports at 21 MUSD 
were less than one percent of the re

gional total of 3.7 GUSD (Table 4). 

On the labour side, eight-and-a-half 

thousand people were employed by the 

mining sector (6% of SADCC) in 1985 

representing 1.1 % of the total formal 
labour force. The value of mineral out
put per labourer stood at 2 200 USD, 
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well below the SADCC average of 31 
000 USD, excluding hydrocarbons 

(Table 4). On the positive side there are 
no migrant Tanzanians working on the 
South African mines. 

The percentage contribution of the 

mining sector to GDP is presented in 

Figure 1. The mining sector has de

clined from being small at indepen

dence to insignificant today. Basic indi

cators for the mineral sector for the 
years 1980 to 1986 are given in Table 5. 

The mineral sector appears to make a 
slight recovery in 1986 in terms of ex
ports and production, but this increase 

is due to the devaluation of the Tanza

nian shilling in that and subsequent 
years. Mineral production per miner, 

expressed in USD, actually fell 30% 
from 1985 to 1986. Gross fixed capital 
formation in mining, as a percentage of 

the national total, started the decade at 

half the size of the sector's contribution 

to GDP before rising to almost twice its 

size, more in line with the general ten
dency for mining to be a more capital 
intensive sector. Average wages in the 

mining sector rose 41 % in current terms 
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from 1980 to 1986, but fell by over sev

enty percent in real (deflated) terms. 
In 1959, two years before indepen

dence, the total value of mineral pro

duction was 7 MUKP (140 MfZS) or 
just over 70 million 1987 US dollars, 

five times more than the value of cur

rent output (14 MUSD in 1986, Table 

5). In that year diamond output contrib

uted 63% of the total value, followed by 

gold at 17%. Up until 1945 the premier 

mineral in terms of value was gold, but 
in that year increasing output of dia
monds from the operations of William

son Diamonds Limited overtook gold in 

value. Since then diamonds have re

mained the principal mineral in terms of 
both the total value of mineral output 

and exports. In 1986 diamonds made up 
81 % of total value and 94% of mineral 

exports (Table 6.) 

Mineral production in terms of vol
ume is presented in Table 7 for the 

years 1972 to 1986. The most striking 

feature is that production has either de
clined or stagnated for almost all miner
als except for gold, but even gold has 

declined drast ically compared to 
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The SADCC: basic mineral sector data 1985 
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Notes:<= less than 1 MUSD or 0.05%; MP= mineral production; 1 Mineral exports of total exports, 2 Migrant workers in the RSA 
Sources: SADCC states government dtaa, EIU: 1987/8, IMR SADCC Minerals Databank: 1988 

TableS 

The Tanzanian minerals sector - basic indicators (TZS) 

Unit 1980 1981 1982 1983 1984 1985 

GDP Mining M 329 299 266 249 337 251 

% GDP Mining % .88 .68 .51 .41 .44 .25 

GFCF Mining 1
M 46 41 41 104 72 105 

% Mining GFCF % .48 .37 .34 1.08 .61 .59 

Mineral prod 2 M 370 207 221 273 346 322 

Mineral prod/cap USD 2.45 1.31 1.17 1.07 1.00 .86 

Mineral exports M 300 538 406 461 253 357 

% Min exports % 6.4 11.2 9.4 10.7 4.4 6.6 

Mining labour 3 k 4.30 4.30 7.20 7.56 8.31 8.58 

% Mining labour % .77 .75 1.07 1.10 1.13 1.15 

Min.prod/lab USD 10 515 5 804 3 214 2 893 2 544 2 181 

Avg mining wage 4
9 361 7 873 7 959 12 321 12 340 12 600 

Notes: 
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1 Gross Fixed Capital Formation in mining, 2 Value of mineral production, 3 Mining sector labour force, 4 Average wage in the mining sect. 
Sources: Bank of Tanzania: 1987/8, IMR SADCC Minerals Databank. 
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vial deposits. Due to the scarcity of 
water, novel methods of recovery using 
dry-blowers were developed in the thir
ties.323 

Alluvial production from this field 
peaked in 1936 at 1.25 t and reef pro
duction peaked in 1941 when 1.01 t was 
produced. By 1959 a mere 90 kg were 
produced and in 1963 the last reef mine, 
Ntumbi, closed. The reef operations 
produced an almost equal amount of as
sociated silver, usually 80-90% that of 
gold. 

The two principal reef operations, 
New Saza and Ntumbi, had very high 
grades, 8 and 19 gm/t of gold respec
tively and, in addition, New Saza ore 
contained 7.6 gm/t of silver. Following 
the closure of the formal mining opera
tions, informal production took over 
and currently there are several thousand 
small scale operators in well-estab
lished mining communities, but none of 
their production is registered. It is be
lieved to be sold privately at two to 
three times the official price. 

In 1970 the USSR started an aid pro
gram to reassess the Lupa and Mpanda 
fields. They were active in the area for 
several years and installed a washing 
plant which is still operated on a small 
scale. The prospects are generally very 
low grade alluvial deposits (0.2 g/t), but 
a recent report suggests that there is po
tential in the old reef mines for grades 
less than 6 gm/t which should be reas
sessed in the light of current gold prices 
which are three times higher, in real 
terms, than when the reef operations 
closed.34

Reserves at Ntumbi, estimated by 
Technoexport of USSR, are 450 kt con
taining 13.5 gm/t Au. They also esti
mated 530 kt of reserves at Gap Mine 
containing 10.1 gm/t Au. 

Lupa Gold Mines Ltd was set up by 
Stamico for the exploitation of the Lupa 
field with aid from the USSR (Tech
noexport) who supplied the credit and 
the equipment for Lupa Gold Mine. In 
1986 it had no turnover, but had re-

32 

ceived 35 MTZS from its parent, 
Stamico. In the same year it had a debt 
to Stamico of 4.3 MTZS and was still 
paying off the USSR credit.35 

One of the four proposals for funding 
by the UN Revolving Fund put forward 
by their recent study of the SADCC re
gion was for an investigation of the 
Lupa Goldfield to determine reserves at 
an estimated cost of 3.25 MUSD over 
three years.36 

2) The Mpanda Mineral Field

This mineral field is situated at Mpande 
about 110 km east of Lake Tanganyika 
and is connected by a branch line to the 
central railway line running from Dar es 
Salaam to Kigoma. It started out as an 
alluvial gold field in the thirties, but by 
1950 had become a lead and copper 
producer, though with significant by
product of gold. This mineral field was 
reassessed by Technoexport (USSR) in 
the early seventies who concluded that 
the area offered potential for both pre
cious and base mttals, but no concrete 
follow up was carried out by Stamico. 
By 1986 Stamico had spent 2.3 MTZS 
on the Mpande Gold Development Proj
ect and lent it 0.85 MTZS.37 

3) The Ruvo River Placer Deposits

These alluvial gold deposits are located 
south of Morogoro in the centre-east of 
the country on the Ruvo River. From 
1934 to 1942 1 271 oz of gold were 
extracted from these sands, but since 
then not much interest has been shown 
in them. 

4) The Iramba-Sekenke Goldfield

This small field is located in Singida 
Region in the Nyanzian System (green
stone) in the centre-north of the country. 
The principal mines were Sekenke, 
which produced most of the gold from 
the area, and Kirondatal. The former 
started production in 1909 and pro
duced about 4.4 t of gold from quartz 
veins before closing in the fifties. 

A prefeasibility study of this field 
was done by Stamico with inconclusive 
results. In 1986 Stamico spent 637 
kTZS on the Sekenke Gold Field Devel
opment Project. At present there are no 
immediate plans for the development of 
this field, even though a UN report done 
in 1986 concluded that both Sekenke 
and Kirondatal mines and adjacent 
areas warranted further appraisaI.38

5) The South-west Mwanza Goldfield

(South Lake Victoria)

This field is located about 100 km 
south-west of Mwanza and is a zone of 
widespread mineralisation in two areas 
of Nyanzian rocks which form part of a 
greenstone belt which continues around 
Lake Victoria to Kenya. The field used 
to have 30 to 40 gold mining opera
tions. 

The p rincipal mining area was 
around Geita, particularly Geita Mine, 
which reached a depth of 400 metres, 
and Lone Cone Mine. The mines closed 
in 1964/5 due to low prices. 

Recently the area around the old 
Geita and Lone Cone Mines has been 
reappraised by UNDP which diamond 
drilled two prospects in the area and 
concluded that there were excellent pos
sibilities for high grade mineralisation 
in the area, particularly for open pit ex
ploitation, and recommended that fur
ther drilling be undertaken as a matter 
of urgency. 

Several mining companies have dis
played interest in the area including 
Cluff Minerals (UK) who have open pit 
heap leaching operations in Zimbabwe. 

The Stamico Buckreef Mine is also 
in this area and was rehabilitated with 
SIDA (Sweden) aid believed to be about 
11 MUSD. It has a hydrothermal verti
cal reef about 8 m by 600 m and has a 
good shaft, mill and concentrator, but 
has no developed ore reserves as there 
are no resources to develop the re
serves. It is shut down 80% of the time 
due to a lack of diesel and/or other in
puts. In 1986 it was still experiencing 
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nese assistance and came on stream at 
the end of 1988 with an initial produc
tion of 150 kt/an for the Mbeya cement 
plant, the Southern Paper Mill and to 
generate power for the mine, but is ex
periencing difficulties in securing a 
market for all of its output. Reserves in 
the area are estimated at 33 Mt contain
ing 25% to 40% ash. 

The Kabulo Coal Development Proj
ect is a new Stamico exploration project 
financed by the IDA to delineate ore re
serves for the opening up of an opencast 
mine to produce 350 kt/an. Reserves es
timated thus far are 25 Mt containing 
30-40% ash. In 1986 Stamico spent 75
MlZS on the project which had a debit
of 1.9 MlZS to its parent.65

Other coalfields: 

There are currently no plans for the de
velopment of the other coalfields 
(Galula, Ufipa, Njuga, Mhukuru and 
Mbamba Bay) as they are isolated and 
tend to have high ash contents.66

G. Tin and tungsten
All production of tin and tungsten has
come from the Karagwe Tinfield, in
Bukoba district in the extreme north
west corner of the country, on the
Rwanda border. The cassiterite placers
from pegmatites have been mined by
small workers since 1924 and peak pro
duction of concentrates was reached in
1966 when 482 t worth 8.8 MlZS were
produced. Tungsten production from the
Karagwe field came from two opera
tions, Karugu and Chamunyana, and
production of wolframite concentrate
peaked in 1950 at 42 t.67

There are five principal tin zones, the 
Murongo area comprising Murongo, 
Pitember Reef, llama, Rwamakombe, 
lrama and Rwamatete; the Rugasha area 
comprising Nyakatuntu, Rugasha, 
Rushasha and Kagando; the Kagaga
Bihanga area; the Katera-Lwamosi
Kafulu area and, finally, the Kyerwa 
area comprising Kigarama, Compaan 's 
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Mine, Rwabushoga, Kikkides' Reef, 
Kaboreshoke, Nyarumbura, Flat Spur 
and Grey Tin Creek.68

During peak production in the mid
sixties the main operator was Kyerwa 
Syndicate Ltd, a subsidiary of Straits 
Trading Company (Singapore), which 
produced about one-third of total out
put.69 Production fell rapidly in the late 
sixties due to falling prices and by 1970 
only 50 tonnes were produced, all from 
small scale operators. The real price of 
tin rose significantly from 1970 under 
the ITC, to 1984 when it collapsed. 
During this period Stamico failed to 
take advantage of the historically high 
prices (in 1979 they were 125% higher 
than 1970, in real terms) by expanding 
production. 

In 1982/3 the Mines Department set 
up a small-scale model plant in the 
Kyerwa area for the local small scale 
operators to bring their ore to for con
centration, but the shortage of water for 
washing the pegmatitic material has 
limited the effectiveness of this facility 
and by 1986 no ore was treated. In 1986 
Stamico registered a cost of 628 klZS 
for the Kyerwa Tin Buying Unit.70

H. Kaolin
There are numerous kaolin deposits in
Tanzania, but most are impure and of no
commercial value. There are two main
types of economic kaolin clays, those in
sedimentary rocks and those in areas of
weathering of felspathic rocks.71

Table13 

Pugu kaolin reserves 

Type A 

Type B 

Total 

Source: 

Austroplan 1981 

3.96 Mt 

7.30 Mt 

11.25 Mt 

Pugu Hills 

The principle sedimentary deposit is of 
Upper Miocene age and is located at 
Pugu Hills, twenty km west of Dar es 
Salaam. The deposit was exploited for a 
few years in the early fifties by the 
Pugu China Clay Company Ltd (New 
Consolidated Gold Fields Ltd). Later, in 
the late seventies, it was investigated by 
Austroplan (Austria) funded by Aus
trian state aid. This study, completed in 
1981, delineated 11.25 Mt of kaolin re
serves in a small area (Table 13). 

Currently Stamico runs a small treat
ment plant at Pugu which was installed 
by a Japanese company in the early sev
enties as a pilot plant for the production 
of glass sand with kaolin as a by
product. The operation is composed of 
Pugu Kaolin I (the current pilot plant) 
and Pugu Kaolin II which is at the in
vestment stage. 

The rehabilitation of Pugu Kaolin I 
will be done with assistance of the Aus
trian ovemment, while the ADB will 
going to provide a loan for the develop
ment of Pugu Kaolin II with a capacity 
of 30 kt/an of high grade kaolin. The 
deposit is near the coast and rail, giving 
it good export possibilities. 

In 1986 Pugu Kaolin Mines Ltd had 
turnover of 8.8 MlZS on production of 
2.3 kt for the domestic market (25% of 
capacity). In the same year Stamico had 
funded it to the amount of 32 MlZS, 
had loaned it 8.7 MlZS and received an 
income from it of 0.7 MlZS.72 

Grade: 83-98% kaolinite 

Grade: 49-73% kaolinite 
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by drilling containing 51 % Fe, 12.8% 
Ti, 0.67% V.87 By 1986 Stamico had
spent slightly over one million 1ZS on 
the Liganga Mchuchuma Iron Ore Proj
ect-BS 

The main obstacle to the realisation 
of this ambitious project is in the 
mobilising of the necessary finance 
which is difficult as, although the forex 
saving aspect is accepted, the project's 
ability to actually generate forex by ex
ports is highly contentious, especially 
as there is already a steelworks in the 
region (Ziscosteel in Zimbabwe) with a 
capacity of 1 Mt and which is strug
gling to export. 

b) Chunya

Assessment of the Itewe iron ore de
posit at Chunya (Mbeya) was done by a 
Chinese team at the same time as an 
assessment of the Kiwira coalfield for a 
proposed steelworks (1978). Reserves 
have been put at 50 Mt containing 32% 
Fe. Mainly due to the low grade, the 
prefeasibility study of the project was 
negative. In 1986 Stamico's expenses 
on the Chunya Iron Ore Development 
Project amounted to just under two mil
lion lZS.89

c) Hundusi

These titaniferous magnetite bodies are 
located in the western Uluguru moun
tains, forty kilometres south of the cen
tral railway. One group, Hundisi, was 
investigated in 1955 and inferred re
serves were put at 8 Mt containing 40% 
Fe, 6% Ti in a seam 10 m thick, dipping 
at 40%.90

d) Mbalala

This magnetite deposit is located in 
Mpanda District about eight km east of 
Lake Tanganyika. In view of its small 
size and high titanium content (around 
9%) with about 32 Mt of reserves grad
ing 28-32% Fe, this deposit is not con
sidered to be of importance and has not 
been fully investigated.91 
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In addition to the titaniferous magne
tite deposits there are also banded man
ganiferous ironstone occurrences in the 
Mpanda district. At one of these, 
Kansanga, reserves have been estimated 
at 1.5 Mt of low grade (30% Fe) per 
metre of depth.92

N.Mica
Tanzania has numerous scattered mica
containing pegmatites in the Usagaran
and Ubendian systems of the Arcaean.
They have been exploited and exported
since 1902 on a small scale. The work
ings are generally small labour intens
sive operations. The main area is
Morogoro along the line of rail. The re
gion is very hilly with isolated mica
pegmatites.

The Mines Department is endeavor
ing to encourage the small scale miners 
by helping them obtain artisanal equip
ment (crowbars, sledge-hammers, picks, 
shovels, etc). The main shortages at 
present are the lack of portable com
pressors (for pneumatic drills) and ex
plosives due to forex constraints. 
Stamico has located a buying unit in 
Morogoro in an attempt to solve the 
small scale miners sales problems and 
in 1986 Stamico registered funds to its 
Mica Development Project of 885 
k1ZS.943 

0. Heavy mineral sands
Deposits of heavy mineral beach sands
occur at various locations along most of
the coastline containing ilmenite, rutile,
zircon and kyanite. These deposits have
been studied in several areas particu
larly the coastline between Bagamoyo
and Dar es Salaam where reserves have
been put at 664 kt. The most important
deposit is located at Msibati on the ex
treme southern coastline, south of the
port of Mtwara where reserves of 3.6
Mt have been reportect.94

Shortly after its formation, Stamico 
formed the Beach Sands Mining Com-
pany Limited with Geomin of Rumania 
and exploration was carried out by the 

joint venture in 1974/5 in several loca
tions. During these studies 50 Mt of 
heavy mineral sands were delineated 
containing ilmenite, rutile, zircon, kya
nite and garnet in quantities similar to 
the beach deposits exploited in Aus
tralia.95 

In 1985 Stamico reported funds of 
271 kt to the Beach Sands Mining Com
pany and a short term loan (9%) of 1.5 
Mt to it and further debts of over one 
million1ZS.96 As this company has no
production it is not clear how the funds 
to repay these debts to Stamico will be 
generated. 

One of the four proposals for funding 
by the UN Revolving Fund put forward 
by their 1988 study was for an investi
gation of the coastal beach sands at an 
estimated cost of 630 kUSD.97

P. Base metals
Base metals (Cu, Ni, Zn, Pb) mainly
occur in the Archaean and Bukoban
rocks of Tanzania. Historically several
base metals have been mined, princi
pally from the Mpanda mineral field.

The Mpanda Mineral Field (Pb, Cu, 
Au,Ag) 

This field is located in the centre
west of the country in the Ubendian 
metamorphic rocks and displays lead
copper-gold-silver mineralisation, par
ticularly in the Mukwamba Shear. From 
1950 to 1960 the Mukwamba Mine, 
owned by Uruwira Minerals Ltd, pro
duced about 94 kt of lead concentrates 
containing lead, copper, gold and silver. 
The ore contained 2.22% Pb, 0.61 % Cu, 
.74 gm/t Ag, and 1.56 gm/t Au, but is 
was almost completely mined out by 
1959.98 In the early seventies a Soviet
team (Technoexport) reassesssed this 
deposit and concluded that further 
researves could still exist. 

Nzega (Pb, Zn, Cu) 

The Nzega Mineral Field is located in 
the centre-north of the country in Nzega 
District. Stamico has been carrying out 
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Mineral 

Bauxite 
Bentonite 
Beryl 
Calcite 
Coal 

Gold 

Graphite 

Kaolin 

Kyanite 

Meerschaum 
Mica 

Nickel 

Niobium 
Phosphate 

Soda Ash 

Tin 
Titanium 
Tungsten 

Vermiculite 
Zircon 

Location 

Uluguru Mountains 
Sinya & Minjinju 
Pegmatites, widespread 
Coast region 
Songwe-Kiwira, Mbeya 
Kabulo 

Muchuchuma, Songea 
Ngaka, Songea 

Muhukuru, Songea 
Mbamba Bay, Songea 

Kahama, Lupa, Mbeya 
Iramba-Sekenke 

Mwanza 
Musoma 
Nachingwea 

Pugu, Kisarawe 
Matamba, Njombe 
Pare Mountains 

Amboseli, Arusha 
Pegmatites, widespread 
Kabanga, Ngara 

Panda Hill, Mbeya 
Minjinju, Arusha 
Panda Hill, Mbeya 

Lake Natron 
Lake Balangida 

Lake Eyasir 
Karagwe (pegmatites) 
Beach sands 
Karagwe (pegmatites) 

Morogoro (pegmatites) 
Dar es Salaam-Bagamoyo 

Appendix II 

Sources: UNIDO: 1982, Harris: 1961, Jones: 1983, MEP: 1987b 
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Size 

large 

59 Mt 
25 Mt 

187 Mt 
98 Mt 

8 Mt 
small 

4.33 Mt 

1 Mt 

11.5 Mt 
Several Mt 

28 kt 

71 Mt 
lOMt 

71Mt 

136 Mt of NaC03 
0.6 Mt of mixed salts 

50Mt 

Grade 

34% Al20J 

25-40% ash
30-40% ash

14% ash

10 g/t 

5-8 g/t
1.5 g/t

60-90% kaolin

30% kyanite 

0.4% Nb 

18.5% P205 
4% Pz()s .4% Nb 

65% cassiterite 
rutile/illmenite 
1 % wolfrarnite 

5% zircon 

49 




