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ANNEX A
THE CLIMATE AND SOILS OF MOZAMBIQUE

The broad climatic pattern in Mozambique is strongly influenced and governed
by the annual movement of the Inter-Tropical Convergence (ITC) zone and by the
trade winds from the Indian Ocean.
More locally, the warm current of the Mozambique Channel, which flows
southwards, affects the climate of the coastal zones.
If on the one hand, the ITC zone affects the centre and north of the
country in particular, the part south of the Save river is strongly influenced,
by a sub-cyclonic system, whose rainfall pattern is governed by the occurrence
of low-pressure centres, consequently causing irregularities in the rainfall
pattern in comparison with that in the regions north of the Save river.
These two climatic phenomena, the Inter-Tropical Convergence zone and
the cyclonic depressions are responsible for the occurrence of a well-defined
rainy season in the north, lasting from November-December to March-April. The
average annual rainfall over most of that area is about 1,000 mm, but in the
upland regions of Zambezia province, it can be much higher, sometimes reaching
2,200 mm.
To the north of that area, the average annual rainfall becomes less,
forming a strip of lower rainfall of between 800 mm and 1,000 mm. Further
south, in the Zambezi valley from the Chire river, the rainfall is between 600
mm and 800 mm. Taking the annual average for each separate region, the north
of the country can be said to have good distribution throughout the season in
general, while short dry periods may occur during January and February.
The rainy season south of the Save river is less reliable. It is not so
clearly identifiable, but its duration is almost the same as the rainy season
in the north (Nov/Dec to Mar/Apr).
The average annual rainfall for most of the area is from 600 mm to 800
mm, diminishing towards the west where it reaches 400 mm. The rainfall
distribution during the season is irregular and erratic and long dry periods
may occur.
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DOMINANT CLIMATIC FACTORS
Rainfall
There are two distinct rainfall patterns, namely the hot season rains which
determine the humid period and the cool season rains (along the coast south
of

13'

S., in Zambezia province

and areas

of higher

altitude

around

Espungabera, Manica) and the hot season rains alone.
The intensity of the rain increases from the south to the north of the
country, although the frequency of the occurrence of intensive rainy periods
shows the opposite pattern. Further, the annual rainfall presents a systematic
variation over time.
All of these rainfall characteristics exert considerable influence on
the patterns of land use in Mozambique.

Temperature
The average annual temperature in Mozambique shows variations according to
physical features and distance from the sea.

Temperatures in the upland

regions and in the southern coastal areas are below 23° C. Average annual
temperatures exceed 26' C at Chicoa in Tete province and Pemba in Cabo Delgado
province. Temperatures over most of the country range between 23° C and 26°
C, with a mean monthly temperature of 24-28 • C and a minimum monthly
temperature around-19-22 ° C during the main rainy months.
Apart from some of the higher regions, the overall average annual solar
radiation is above 425 cal/cm'/day. The hottest months in general are October,
November, vand December in the north and January and February in the south. It
should be stressed that temperature and overall solar radiation vary with
altitude. •

The annual variation in the country is generally not high. However it
should be noted that the thermal amplitude, in relation to the average maximum
and minimum temperatures, is high.

3
Humidity
The variation in the relative annual average humidity is 60-80% for the
country, which indicates that a large stretch of the country exhibits subhumid characteristics, particularly along the coastal strip.

Wind Speed
The average annual wind speed (figure A.l.) varies from 2.5 to 9.4 kmph, being
high in the Ulongue-Lichinga stretch in Tete and Niassa provinces, and along
the coast. It is relatively low in Zambezia province and in the drier parts
of Maputo and Gaza provinces.
While the variation in annual average wind speed is not significant,
there are periods in the year when some regions in the country are affected
by dry winds because of the low atmospheric humidity, mostly in the transition
from the dry to the rainy season.
/

AGRO-CLIMATIC CHARACTERISATION

The climate is the most important influence on the patterns of land use over
relatively large areas.

The type, adaptability and practicability of the

different land uses is primarily due to the different climatic conditions and
only secondarily to differences in other resources such as soil. The high
variability

in annual production in some regions indicates a lack of

adaptability to the prevailing climatic conditions. The distribution of the
types of land use in Mozambique follows this principle, as we shall see later.
Adaptation to the environmental conditions is a requirement particularly
of the users of agricultural resources who do not possess or have access to
the

necessary

means

to

counter

such

conditions.

This

adaptation

to

environmental conditions is particularly notable in relation to climatic
conditions, which in practice means the recognition of the disastrous
consequences of poor adaptation to the climate, perhaps more than in relation
to the other natural resources. Should the principal productive sectors fail
to take account of the climate, poor harvests and low yields will result.
The adaptability of many production systems, either simple, integrated
or multiple-use, is thus dependent upon the agro-climatic or agro-ecological
aptitude,

and on the basis of the potential of physical resources, the

FIGURE A.1.
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different types of land use are identified and recommended, with the aim of
optimising and making the most rational use of agricultural resources.
With

reference

to one

of

the various

methods

of

agro-climatic

classification (the Thornthwaite modified humidity index) and according to
Reddy (1973), there are four general agro-climatic zones in Mozambique: the
arid zone, limited to the areas with low rainfall (<500 mm) and a high
coefficient of rainfall variation; the semi-arid zone, in turn subdivided intodry semi-arid, corresponding to areas with moderate rainfall (500-800 mm), and
humid semi-arid (300-1000 mm); the sub-humid zone, corresponding to areas of
high rainfall v1000-1400 mm) along the coastal strip and in the uplands; and
the humid zone, with high rainfall (>1400 mm), corresponding to the uplands
of Upper Zambezia and a small area around Espungabera in Manica province
(figure A.2.).
These zones may be grouped in descending order of representativeness in
certain areas: semi-arid (80%), sub-humid (15%), arid (3%) and humid(2%), with
some variation in humidity within the two largest classes.

AGRO-CLIMATIC POTENTIAL AND AGRO-CLIMATICALLY CRITICAL AREAS
-^
As mentioned earlier, there is considerable correlation in Mozambique between
climatic conditions and agricultural production. This means that Mozambique
is a predominantly agricultural country, since agricultural activities,
livestock, forestry, silviculture and wildlife are the basis of the economy
and constitute the main source of income of the population, the majority of
whose livelihood is the land.
The country's shape and location, crossed by such large rivers as the
Zambezi, the Save-, the Limpopo, the Incomati, the Sabie, the Umbeluzi and the
Maputo, results in great diversity of ecological conditions, ranging from arid
to high rainfall, very hot and humid to almost temperate, plains to very hilly
areas.

FIGURE A.2.
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This diversity naturally generates equally diverse socio-economic and
cultural situations, which can be viewed through the indicator of population
density, varying from under 5 to 50 inhabitants per square kilometre.
On the other hand, it must be noted that in coastal zones the population
is more dense and surpasses 50 inhabitants per square kilometre.
Taking account of this diversity and the factors inherent in it, we
shall attempt to define, in regional terms, the types of climate responsible
for the dominance of a given land use, considering its potential and principal
limitations on agricultural production.
Thus, in terms of climate, Mozambique can be divided into three main
agricultural zones, using average values for potential evapo-transpiration and
for rainfall.
The central and northern zones, covering the sub-humid and humid climate
types, with potential, evapo-transpiration values lower than 1,300 mm, where
maize is the main crop, and in which there are two sub-regions: one with no
or moderate water deficiency in the cool season, including the middle-plateau
and pre-plateau regions of Espungabera, Manica and Catandica, where the main
crop is maize, the second with great water deficiency in the cool season,
including the higher regions of Lichinga and Tete, maize being the main crop
and beans the secondary crop. The average annual rainfall is about 1,200 mm,
90% of which falls before the end of March.
It. should further be mentioned that in the north and centre of the
country, there are other areas where the dry-sub-humid climate prevails, with
potential

evapo-transpiration

values

between

1,300

mm

and

i,500 mm.

corresponding to the middle-plateau region of Cabo Delgado and the sub-plateau
regions of Niassa and Nampula. Rainfall in these regions is slightly below
1,000 mm and the main crop is sorghum.
It is possible to identify other types of climate, notably the semi-avid
type occurring in some coastal areas and in the Zambezi valley. The type of
agriculture in this region depends basically on the quantity and distribution
of the annual rainfall.
It is difficult to define the main climatic types associated with
agriculture in the south, since this zone, from the climatic point ot. VIPW.
is not decisively suited to any of the traditional crops. The potential evapotranspiration values are generally below 1,300 mm, limiting production or so::.<crops typical of the north such as cassava, sorghurn and millet, which find
well-defined climatic zones resulting in their dominance.

L10
However, maize is the main crop in the south, although the risk of crop
failure is very high because of the occurrence of long dry spells during the
growing period.
THE MAJOR SOIL CLASSES

The variability of the soils in Mozambique is well-known since a largegradation of types may be observed. Here the different classes will be
considered in a general way in terms of their principal characteristics, with
relation to their

parent material.

The influence of the climate and of the geology itself on the phenomenon
of rock formation are clearly seen in the distribution of the soils (figure
A.3.), with occurrences ranging from strongly leached soils to soils with
halomorphic characteristics in the more arid regions, according to the
following classes:

Alluvial and hydromorphic soils, immature and derived from river,
lake and marine materials, unconsolidated sediments, occurring on
~~^

the broad flood plains of the major rivers,, notably the Umbeluzi,
Maputo, Incomati, Limpopo and Zambezi rivers, as well as being
associated with the coastal plains.
The hydromorphic soils can further be divided into mineral
(dambos, flat grassland), organic (waterlogged areas and turf)

'

and psammohydromorphic soil of unconsolidated sediment. Despite
their

great

potential

for

agriculture,

these

soils

are

particularly affected by the tides in the delta zones, leading to
salination and requiring proper water management.

Verti-soils, derived from unconsolidated material, limestone and
lava, these soils are found all along the north-east coast and in
the Buzi flood plain west of Beira. They also occur in the'south
of the country, particularly in the Moamba and Sabie regions.

Sandy

soils,

derived

from

unconsolidated

material, Karroo

sedimentary rocks, quartz-bearing crystalline rocks, lava, and
from sedimentary rocks of the cretaceous and triassic periods.

FIGURE A.3.
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These soils cover large areas of.' the south of the country, as well
as in the middle Zambezia region and Nampula and Cabo Delgado in
the north of the country. They are coarse-textured, occurring
essentially in the semi-arid regions of the country where rainfall
is normally low.

Hydromorphic and salty sandy soils, associated with coastal
plains and depressions and with the Limpopo river.
Red clay soils, deep and well-drained, derived essentially from
quartz-bearing crystalline rocks, unconsolidated sediment and
unconsolidated

sedimentary

rocks.

These

soils

are

very

characteristic of the north of the country, where they occur in
catena, associated with plateaus and plains.

Shallow

soils

(lithoidal

soils),

derived

from

consolidated

material, occur in the mountainous and very dry plateau regions.
They can be found in the south (Libombos and Pequenos Libombos)
and the north of the country. Apart from their lack of depth,
they

are

also

very

stony,

agriculture. However, they

two

conditions

have great

which

potential

hamper

for cattle

production because of their characteristic vegetation.

Besides the major soil groups described here, there are others of lesser
importance.

ANNEX B
THE VEGETATION OF MOZAMBIQUE
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There are two types of forest in Mozambique, the partially evergreen
(dry) and the deciduous. The first type is that which undergoes a dry season
during some months of the year, in which the level of atmospheric moisture is
low and the plants draw on the available moisture in the soil, which is
usually fertile in natural conditions.
This vegetation is found in Mozambique in areas where the rainfall
exceeds 1,200 mm per year, mostly in the plateau and middle plateau regions
of the centre and north of the country and in regions of transition to
mountain forests, currently represented by small stretches.
It should be noted that this type of forest is very susceptible to some
traditional farming practices, such as shifting cultivation and slash and burn
agriculture.
The most common species in this type of forest, corresponding to humid
(sub-humid and transition) climates are: Khava nvasica.
Xvlopia aethiopica.
Millettia

Jrichilia

Stuhlmannii,

emetica.

Pteleopsis

mvrtifolia

Mbizia zummifera. Svzvzium zu ineens e.

Cordvla africana.

Pericopsis

anzolensis.

etc.

The second type of forest vegetation is the deciduous forest, normally
regarded as a forest vegetation in transition to wooded savannah, occurring
in areas of the country with annual rainfall varying from 600 mm to 900 mm.
It is possible to find distinct layers of secondary species in this type
of vegetation. They normally represent types of vegetation that are marginal
or transitional or of land which has some problems with degradation.
The canopy is not normally unbroken, but the lower layers are very
dense. All the species are usually deciduous, but there can be local variation
in the species which present evergreen characteristics, depending on the
environment and the degree of moisture in the atmosphere and the soil.
This type of forest occurs in the basins in the middle and lower Zambezi
and its tributaries and in the region of Middle Zambezia. The main species are
Pterocarpus
guiloensis.

antunesi±^

Balanites

Pterocarpus

anzolensis.

Pseudolachnostvlis

maprouneifolia,

manzhamii. Cordvla

africana,

r.nmhretum spp.. Swartzia
etc.

Oiosvvros

madazascarensis.

5

The mountain vegetation, as has already been mentioned, is vegetation
chat is verv localised in the mountainous regions above 1,300 metres altitude,
that is higher than the highest, point on the plateaus, occurring there tore in
some places in Manic.a. Upper Zambezia and in the Libombos chain in the south.
Tvpieal communities contain the following species: Apholia
lanceolate),
Acacia

Curtisia

xiphocarpa.
Another

type

fasinea.

Raumvolfia

Podocarpus
of

inebrians.

myrtifolia.

Maesa

Conopharvimia

stapfiana.

occurs

and

SP.. etc.

forest

vegetation

which

locally

is

unrepresentative is gallery forest, consisting of tall and medium-sized trees
growing in the damp soil's along the edges of permanent water courses. They are
usually narrow, rarely exceeding 20 metres in width.
These galleries are currently in a very degraded state as a result of
the exploitation of timber and of farming. The principal species are Adina
ro.icrocephala,
huchanarmi.

Ervthrophlewn
Albizia

suaveolens.

Riimmiiera.

SvsiRJum

Khava nvasica.
cordatum.

Mo rus lactea.

Cordvla

africana.

Newt o ni a
etc.

Woodland
The woodlands sometimes constitute a transition between deciduous semi-green
dry forests and woody/bushy vegetation; they are strongly influenced by land
use and bv slash and burn methods. In other instances, they occur as woody
vegetation, characteristic of certain environments. Savannah is regarded is
the main type of vegetation in Mozambique in terms of area and distribution,
with its characteristic sub-types, depending on the dominant species.
This type of plant cover generally has one or two tree layers.

The

height does not usually exceed 20 metres and 15 to 18 metres is the most
common, height.
There are four main types of woodland: miombo woodland, mopane woodland,
undifferentiated woodland and. acacia woodland.
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Miombo woodland

This is well represented in the Zambeziaca region, especially on the plateaus
and escarpments. Miombo is the predominant vegetation associated with welldrained soils, such as those in the Nampula, Montepuez and southern Niassa
regions in the north of Mozambique.
Miombo woodland is dominated by the Brachvstezia
both by itself
Julbernardia

spiciformis

species,

and in association with other species, (in this case

zlobiflora

or Isoberlinia).

The soils where the miombo savannah

predominates are usually acid and well-washed in which the stoniness and depth
constitute the principal limitations.
Most of the miombo woodland is semi-deciduous, but there are cases in
the more arid regions where it is totally deciduous. In the

Brachvstesia

communities a small percentage of other species can be found, such as Burkea

africana.
Afzelia
guazensis.
madagascarensis. Sclerocarva birrea.

Pterocarpus
angolensis.
Swartezia
Monotes africana. Mapaca spp.. etc.

Mopane woodland
Communities dominated by the Colophosfermum

mopane are widely distributed

throughout the more arid regions of the country. Their characteristics depend
largely on the patterns of rainfall.
Mopane woodland is the vegetation covering the largest area and is the
most representative of the main river valleys, such as the Incomati, Limpopo
and Save rivers and some parts of the Zambezi valley and its tributaries. It
is not found in the coastal strip.

Undifferentiated woodland
This occurs north of the Limpopo river and is easily distinguished from the
previous types by the absence of mopane and miombo. It can occupy many
different types of soil and has a great variety of species, such as

guanzensis,
Terminalea

Burkea africana.
sericea,

Pericopsis

anRolensis.

Pterocarpus

Afzelia

aimolensis,

etc. This type of vegetation can also occur on karroo-type

geological formations, as in the case of Tete province.
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Acacia woodland
This occurs mainly in the south of the country, near the border with South
Africa and Swaziland, where rainfall varies between 600 mm and 1,000 mm. This
can be considered a transition vegetation and typical of the TongolandPondoland mosaic.
The principal species are Acacia
quardi.

Acacia

Euphorbia

sieberana.

Adansonia

SPP.. Sclerocarva

birrea.

nigrescensis.
diRitata.

Ziziphus

Acacia

Albiza
micronata.

nilotica.

spy..

Acacia

Combretum SPP. .

etc.

THICKETS
Different types of forest occur locally throughout the country, with the
density varying in accordance with the soil characteristics and rainfall. Most
of the species are deciduous, while some display evergreen attributes.
Different types of forest may be distinguished, although the most important
ones are those established on the termite mounds and on the dunes along the
coast. Each type has its own particular flora.
The first type of forest may have species of acacia and albizia as the
dominant species, while in the second are found Bauhinia
SPP. . Strvchnos

SPP. . Afzelia

ctuazensis

and Selerocarva

spp..

Commiphora

birrea.

GRASSLANDS

The grassy layer appears to be associated with alluvial soils of"medium to
fine texture with characteristics of flooding, although there are extensive
areas of secondary grasslands. Grasslands may thus occur in association with
shallow depressions in a gentle landscape with a tendency to flood, on the
flood plains of the rivers, or in association with other types of .vegetation,
particularly the savannas in which the grassy layer covers a large area in
association with woody species.

n

8

The first type of grassland, in the depressions or broad, shallow
drainage courses, occurs in the plateau regions, the type of landscape known
as "dambos" in the north of the country, but with limited proportions. Some
common species are Andropo^on

SPP..

Hvpharrhenia

SPP. and Themeda

triandra.

The grasslands of the river flood plains also appear in association with
swamp and wetland vegetation, occupying large areas marginal to the drainage
courses of the rivers. Some species found there are Echinochloa
SPP. . Paspalium

SPP. .- Setaria

spp.,

Panicum

SPP. . etc.

PASTURES
Because livestock production in Mozambique has always been based on the use
of natural pastures and because of its great importance (figure B.2.), a brief
description follows of the principal types of pasture found in Mozambique:
Sweet pasture, distributed according to the average rainfall, normally
occurs in regions of heavier soils, above or about 1,000 mm of annual
rainfall and in sandy soils of a finer texture with average rainfall
above or equal to 700 mm. The grasses remain palatable and nutritious
when mature (after flowering).

Sour or bitter pasture, is dominant almost throughout

the whole

country, particularly in miombo areas, with the exception of the dry
parts of Maputo and Gaza provinces and the south of Tete. The grass is
palatable only during the growing period, becoming woody towards the
end of the rains. Apart from having a lower nutritional value than the
sweet pasture, it is considered more productive in terms of vegetable
biornass.
Mixed pasture, presenting the characteristics of the two previous
types, constitutes a transition. The grass cover is generally greater
than that of sweet pasture.

FIGURE B.2.

MAJOR AREAS OF UNEXPLOITED POTENCIAL PASTURE

KEY
Areas of potencial pasturage

SOURCE: J Timberlake - INIA 1986
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ANNEX C

THE GEOLOGICAL RESOURCES AND CONDITIONS IN MOZAMBIQUE
PRINCIPAL GEOLOGICAL FORMATIONS

The principal geological formations in Mozambique (table C.l.) are as follows:

i)

Archean formations older than 2,600 million years;

ii)

Formations of Lower Proterozoic, aged between 2,600 and 1,600 million
years;

iii)

Formations of Upper-, Proterozoic, aged between 1,600 and 600 million
years;

iv)

Formations of magmatic-orogenic, pre-Mozambican (Precambric Bt) aged
between 1,600 and 1,100 million years;

v)

Formations of magmatic-orogenic, pre-Mozambican (Precambric B2) aged
between 1,100 and 800 million years;

vi)

Formations of magmatic-orogenic, PanAfrican (Precambric A ) , part of the
Katanguian cycle (800 to 600 million years) and more correctly of the
tectonic-magmatic, PanAfrican formations (600 to 400 million years)
which belong to the Lower Paleozoic; and

vii)

Phanerozoic formations which are divided into the Karroo Super-Group
(Upper Paleozoic - Lower Mesozoic) and in the Jurassic, Cretaceous,
Terciary and Quaternary systems.

Table C.I.: Principal geological formations in Mozambique
Name of formation

Archean formations

Age (million Name of group and
location
years)

2,600

Principal lithological characteristics

Manica group

schists, meta-greywack
basalts, komatites,
serpentinites, peridotites, several types
of granitoids

Galrezi group
(Manica)

quartzite,mica-schists
gneisses, siltites
calcic and siliceous
cornelians,
andesites and doleritic, gabbroic and
pyroxenite intrusions

Upper and Middle
Proterozoic
formations

2,600-1,600

Probably super-crustal
Mozambican or
Pre-Mozambican
groups

before 1,000 Chiure super-group
(Niassa, Zambezia,
Nampula and Cabo
Delgado)

gneisses, anphibolites
pyroxenites, granulite
utramilonites, micaschists, ultramaphites, marbles, diorites
and quartz-diorites

Mozambican orogenic groups

1,100 - 850 Unango group (Niassa) Lurio supergroup and Nampula
super-group (Nampula, Cabo Delgado) Barue Complex
Sofala, Manica),
Luia group (Tete),
Tete and Angonia
Igneous Series
(Tete)

granitoids, gneisses,
migmatites, gabbros,
anorthites, syenites,
monzonites, leptinites
henderbites, charnokites

Super-crustal
groups of the
supposedly
Katanguian age

800 - 600

Fingoe group
(Tete), Mualadzi
group (Tete), Coboe group (Niassa)
Geci group
(Niassa), Mchinje
group (Tete)

schists, meta-greywack
meta-vulcanites,
meta-arcosis, conglomerates

PanAfrican
orogenic
groups

600 - 500

various northern
provinces

granites, adamelites,
leucogranites, ultramilonites, phylonites

Post-PanAfrican
igneous groups

500 - 400

various northern
provinces

granites, syenites,
monzonites, gabbros,
norites, pegmatites

Karroo super-group

180 - 300

Ecca, Beaufort and conglomerates, sandUpper Karroo
stone, schists, coalgroups present in bearing strata,
Tete, Sofala,
basalts, rhyolites,
Maputo, Niassa
dolerites

Jurassic
formations

135 - 180

Lupata (Tete),
Nampula and Cabo
Delgado

Cretaceous
sedimentary
formations

Ingneous
Cretaceous

70 - 135

70 - 135

sandstone, limestone
and conglomerates

Grudja formation
sandstone, limestone
(Sofala, Inhamba- and conglomerates
ne), Sena formation (Sofala),
Maconde stratum
Nampula, Cabo Delgado
Sena (Sofala), Es- gabbros, syenites,
pungabera (Sofala) granites, alkaline laand Cabo Delgado
vas, carbonatites.kimberlites monzonites

Tertiary
sedimentary

1.6-80

Mazamba (Sofala,
sandstone, limestone
Maputo), Jófane
and conglomerates
Sofala, Inhambane)
Cheringoma (Sofala
Inhambane, Gaza,
Maputo)

Tertiary volcanic

1.6-80

Sofala

Quaternary and re- Recent - 1 . 6 the whole country
cent formations

chimneys and augelites, alkaline basalts
coastal sandstone,
coastal dunes, alluvions, inland dunes,
recent limestone, old
terraces

3
MINERAL DEPOSITS AND OCCURRENCES AND THE MINING POTENTIAL IN MOZAMBIQUE

The mineral deposits and occurrences in Mozambique (figures C.l. and C.2.) can
be divided into the following main groups:
1. Fuels and energy minerals
2. Metallic minerals
3. Non-metallic minerals
4. Hot and mineral springs
Fuels and energy minerals

a)

Petroleum and natural gas

There are two known petroleum/gas basins in Mozambique: The Rovuma Basin
in the north of the country and the Mozambican Basin in the centre and south.
The Rovuma basin occupies an area of some 29 thousand square kilometres,
including 12 thousand square kilometres off-shore, along the coast of Cabo
Delgado. Geophysical studies and soundings were carried out in the area
(drilling revealed the presence of traces of methane gas, although no
petroleum or gas was discovered). On the basis of geochemical studies of holes
drilled in Tanzania, as well as of the hole drilled at Mocimboa da Praia, the
Rovuma Basin may be considered gas-bearing. There are poor prospects for the
discovery of petroleum.
The Mozambican Basin occupies a large coastal area in the centre and
south of the country. Its total area (off-shore and on-shore) is 290 thousand
square kilometres.
Prospecting for petroleum and gas has been carried out by a number of
foreign companies since the beginning of the century. A total of 75 thousand
kilometres of seismic profiles have been taken and 54 deep holes have been
drilled. Deposits of natural gas were found at Pande, Temane and Buzi, and
signs of gas were found in the holes drilled at Nemo, Divinhe, Sofala and
Inhassoro.

FIGURE C.1.

PROSPECTED MINERAL DEPOSITS AND
OCCURRENCES-1
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PROSPECTION MINERAL DEPOSITS AND OCCURRENCES - 2
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All the coastal and off-shore strip between the cities of Beira and
Inhambane can be regarded as promising in terms of gas prospecting in the
quaternary rock formations. The Pande deposit, on which detailed prospecting
began in 1989, currently presents the best prospects for gas in the country.
The depression in the Zambezi river delta appears to be the most promising
zone" for petroleum prospecting.
b)

Coal

Mozambique possesses major coal reserves estimated at over nine billion tonnes
(table C.2.).
Coal occurs in the Karroo sediments, especially in four basins: the
Zambezi basin (Tete province), the Maniamba basin (Niassa province), the
Lugenda basin (Cabo Delgado and Niassa provinces) and the M'potepote basin
(Manica province). All of the nine deposits discovered in the country, except
for Maniamba, are located in the Zambezi valley.
The most important deposit in the Zambezi valley is that at. Moatize. The
field is 20 kilometres long by four to seven kilometres wide. Coal has been
mined there since the 1920s, from a total of seven mines exploiting the
Chipanga stratum. The total reserves at Moatize would allow the extraction of
three to six million tonnes of coal a year, as forecast in the Moatize Coal
Development Programme (graph C.I.).
The coal in the Zambezi basin is bituminous coal, suitable for coking,
while the Maniamba coal is only usable for energy production.

Table C.2.: Estimated coal reserves of the SADCC member countries
Country
Angola
Botswana
Malawi
Mozambique"
Swaziland
Tanzania
Zambia
Zimbabwe
Total

Quantity
(millions of tonnes)
17,000
500
9,000
20,000
2,500
1,000
10,500
60,500

- includes only data on the Tete coalfields
Source: Adapted from the IMR SADCC Mineral Databank Hanlon, Ji
"SADCC: Progress, Projects and Prospects" EIV, 1985
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SADCC COAL PRODUCTION
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c)

Uranium

No important deposit of uranium has been found in the country to date. Only
two small deposits (Castro and Marudzi) are known. From 1947 to 1955, 42
tonnes and 130 tonnes of davidite were extracted respectively.
All the known deposits and most of the occurrences are in Tete province.
They are associated with the gabro-anortositic complexes of Tete and are of
hydro-thermal origin. There are several occurrences at Meponda in Niassa
province, associated with zones of transformation to feldspar and or sandstone
of nepheline syenites, and alkaline granites and monzonites.

Metallic minerals

a) Ferrous metals
The principal known deposits and

occurrences of metallic minerals in

Mozambique are as follows:

i

Littoral placers of heavy minerals, rich in ilmenite, monazite, zircon
and rutilite - the main deposits discovered are at Pebane, Angoche,
Micaune-Deia, the mouth of the Limpopo and Quinga.

ii

Alluvial and primary gold in Manica, Tete and Zambezia provinces.

iii

Pegmatites with rare earths in the pegmatite field at Alto Ligonha in
Zambezia province.

Further information on metallic minerals is presented in table C.3..

Table C.3.: Principal metallic minerals in Mozambique
Principal Deposits and
Occurrences

Type

Location
(Province)

iron

Machedua
Monte Muande
Evate
Honde

Tete
Tete
Nampula
Manica

titanium

Pebane
Micaunê-Deia
Muio
Angoche
mouth of Limpopo
Quinga-Namalungo

Zambezia
Zambezia
Zambezia
Nampula
Gaza
Nampula

chrome

Nhangoze I and II
Atchiza

Tete
Tete

copper *

Chidue
Mundonguara

Tete
Manica

Braganca
Monarch
Guy Fawkes
Dot's Luck
Boa Esperanca
Alluvial plains of
Revue river
Alluvial plains of
Namirroe river
Chifumbazi
Missale
Fundao

Manica
Manica
Manica
Manica
Manica
Manica

silver

Atchiza-Fingoe
Changara-Chioco

Tete
Tete

niobium,tantalite
and other rare
metals
(pegmatites)*

Morrua
Marropino
Muiane
,
Mutala
other areas in
Alto Ligonha

Zambezia
Zambezia
Zambezia
Zambezia

tin

Inchope

Sofala

pegmatites

Mirrota II
Moala-Muetia

"*
gold

*

Zambezia
Tete
Tete
Tete

Zambezia

'

Zambezia
Zambezia

carbonites

Cone Negose
Monte Muande
Monte Xiluvo

Tete
Tete
Tete

platinium

Mecucoe I and II
Tsengano

Tete
Tete

:

'-'

* Graphs C.2. and C.3, refer to the production of tantalite and copper in
Mozambique.

GRAPH C.2.
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Non-metallic minerals

Mozambique possesses a great variety of non-metallic minerals, notably
bentonite, graphite, diatomite earth, bauxite, fluorite, apatite, garnet,
semi-precious stones, ornamental rocks (marble, red and black granite etc.),
clay, limestone and silica sand. Unlike metallic minerals and fuels, whose
value is determined by the grade of useful components and by the viability of
their extraction, the quality of non-metallic minerals depends more on the
mineral composition and physical and chemical specifications of the rock, as
well as on the location. Tables C.4. and C.5. present the main non-metallic
deposits in the country and their location.

Hot and mineral springs

Mozambique has significant occurrences of hot and mineral springs, mainly in
the western part of the country and to the north of the Save river.
Hot springs are those whose waters have a temperature of 37 degrees
Celsius or more, while mineral waters are those with a salt content of over
one gramme per litre.
The most suitable areas for research into hot springs are Lugenda,
Pebane, Namacurra, Zumbo and Metangula. The composition of the water is
sulphate, sulpho-chlorate, chloro-sulphate, hydrocarbonate-chloro-sulphate and
in isolated cases hydrocarbonate-sulphate or hydrocarbonate-chlorate-salts,
sodium-calcate. It has the following purposes:

i

hot water supply and heating

ii

separation of chemical elements, especially halogenic and germanium
elements

iii

therapeutic bathing
The most important mineral springs are situated in the volcanic regions

of granitic lava of the Libombo chain (Goba, Montepuez and Ressano Garcia) and
among the ancient granites of the Manica area (Vumba and Metolola). There are
also mineral springs in the basalt (Moamba) and gneissic rocks (Inquingin)
and where the basalt and sandstone meet (Mecito and others). The springs are
related to local disturbances (small fractures and fissures) with more shallow
origins than the hot springs.

Table C.4.: Principal non-metallic minerals in Mozambique

Type

Principal deposits
and occurrences

Total
reserves
(million
tons)

Ancuabe

Projected
reserves
(mill, tons)

1

graphite
Angonia, Mazeze,Itocolo and Namapa
bauxite

6

Penhalonga

12

Monte Derre, Tumbine
and Mauzo
fluorite

Canxixe-Marungue,
Djanguine, Domba,
Macossa, Djalira

gypsum *

Maropanhe

apatite

Monapo

150

Cone-Negose, Luicuisse, Monte Xiluvo
phosphorite

Magude

bentonite *

Luzinada

diatomite
earth *

Manhica and Boane

genistones

Alto Ligonha (rubellite, verdelite,
topaz, aquamarine,
morganite, rose
quartz), Gile
(emerald), Nampula
tourmaline, aquamarine, amazonite) Niassa
(garnet)
Montepuez (marble)

ornamental
rocks

Manica and Nampula
(black granite)
Niassa (red granite)

2,5
1,5
/

/

41,6

Table C.5.: Non-metallic minerals used in the manufacture of construction
materials
Type

Use

Principle Reserves

limestone

Maputo (Salamanga), Sofala
(Maunza) and Nampula
Ralanzapo)

cement

clays and
kaolin

Boa Esperanca - Ribaue,
Muiane, Nacala

bathroomware and
other white
ceramics

sand

Marracuene

glass

Umbeluzi, Macia, Inhambane, construction
Vilanculos, Nova Mambone,
Divinhe, Nova Sofala,
Chinde, Quelimane, Nacala,
etc.
Boa Esperanca-Ribaue and
Nauparra (Zambezia)

bathroomware and
other fine ceramics

Tulua

glass

clays

Quelimane, Xai-Xai, Boane,
Pemba, Tete, Nacala,
Lichinga, Mutamba, Maagul,
Inhamizua, Chimoio, Xinavane, Cuamba

tiles and bricks

granites,
gneissic
rocks

Bue-Marie, Estrevel, Mefanda, Muatuca, Namialo, Movene,Ressano Garcia, Pequenos
Libombos, Monte Xiluva,
Montepuez, Homoine and
Chimoio

feldspar

gravel and stone

* See Figures C.3., C.4., C.5., C.6. for the location of deposits and
occurrences of gypsum, bentonite, diatomite earth and limestone and Graphs
C.4. and C.5, for production of emeralds and marble.

FIGURE C.3.
LOCATION OF GYPSUM DEPOSITS
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FIGURE C.4.

LOCATION OF DEPOSITS
OF COMMON CLAYS AND BENTONITE
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R. Vandüzi
Tete
Angónia
Mulembe
Quelimane
Guruè
Alto Molócue
Nacala
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FIGURE C.5.
LOCATION OF DEPOSITS DIATOMITE EARTH
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FIGURE C.6.

LOCATION OF LIMESTONE DEPOSITS
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ANNEX D
MARINE POLLUTION
Inquiry into pollution in the Bay of Maputo
Food and Water Hygiene Laboratory: National
Medicine, December 1981

Directorate

of Preventive

The problem of pollution has various characteristics. Pollution is initially
caused by contamination of the environment by by-products and substances from
industry, agriculture and transport. The main form of pollution is sometimes
represented by chronic contamination by human and animal wastes, which
together

with more

recent

agro-industrial

waste, becomes

particularly

dangerous in the absence of systems of control and legislative norms.
In relation to water pollution, the main cause is the growth of large
urban settlements in the industrial and farming areas beside rivers and along
the coast, where domestic, agricultural and industrial waste id discharged.
The lack of any form of treatment prior to discharge into the rivers and
the sea causes a series of direct and indirect consequences for the population
and the environment. Polluted water may:
1

spread infectious diseases such as cholera, typhoid and paratyphoid
fever,

hepatitis,

gastroenteritis,

intestinal

parasites

and

poliomyelitis;
2

cause

poisoning

from

the

presence

of

heavy

metals, cyanite

or

pesticides;
3

poison

the

fauna

and

flora, including

aquatic

flora, hindering

processes of oxygenation and self-purification;
4

stimulate the abnormal proliferation of some organisms, subsequently
altering the natural environment and producing toxic substances.
Non-biodegradable substances which accumulate in the environment may

give rise to concentrations along the food chain (some pesticides for
example) or may combine with natural compounds to form new toxic substances.
Biodegradable

waste

in

high

concentrations

may

not

decompose

aerobically, but collect in natural basins causing eutrophication and the
formation of anaerobic environments.

2

The surface area of the Bay of Maputo is 440 square kilometres, 22
square kilometres of which contain the confluence of the Tembe, Umbeluzi and
Matola rivers.
The Bay is very shallow, with a maximum depth of 20 metres. The five
rivers which empty into the Bay form banks of sediment, which give rise to the,
presence of mud on the bed and the banks of the estuary, as well as in the
mouths of the Maputo and Incomati rivers.
The currents in the Bay are caused by the tides, the inflow from the
rivers and the action of the wind.
The population of'Maputo discharges quantities of waste every day into
the Bay. This waste is discharged either directly through pipes or indirectly
in the rivers.
The pollutants in the Bay come from two sources:
a)

waste from industrial and transport (port and railways) activity;

b)

domestic sewage and waste from commercial and public activities.
The domestic and industrial discharge carries large quantities of

biological and chemical substances.
This massive discharge of micro-organisms and substances foreign to the
marine environment is the cause of problems of health, as well as of the
ecology itself.
The health problem is related to the transmission of contamination and
infection from pathogens and poisonous chemicals, which can affect humans
either through the consumption of fish or through bathing in contaminated
areas.
The ecological problem originating from the pollution of the Bay has not
until now been adequately considered. The bays' and estuaries have a natural
tendency to eutrophication while the productive capacity of plankton is
stimulated by the abundance of mineral and organic nutrients in the rivers,
particularly in the rainy season. On the other hand, the effect, of effluent
on the bays and estuaries is less than in the open sea where the selfpurification by microflora is more slow.
This inquiry presents the current state of faecal pollution in the Bay
through a study of the micro-biological and organic contamination along the
10 km of coastline between Ponta Vermelha and Costa do Sol.

3

The results of this study show the existence of a faecal contamination
on the coast. The contamination is permanent. This means that the discharge
along the coast is not sufficiently reduced by the effects of dilution or
self-purification by the sea, and thus a large quantity of micro-organisms
constantly remains in the water, constituting a danger to public health.
This situation presents a double risk in terms of the contamination of
both fish for consumption and water for bathing.
The gathering of shellfish along the coast between Ponta Vermelha and
the Mini Golfe must be prohibited.
In relation to the risk of contamination from bathing, the beach between
the Dragao and the Mini Golfe should be considered polluted and bathing must
be prohibited in this area.
The clear relation between the level of pollution in the area studied
and the presence of sewerage pipes indicates the need for action, both to
reduce the polluted discharge and to use the sea's capacity for selfpurification better.
Reduction of the polluted discharge could be achieved through the
installation of primary treatment systems for sewage, such as screening and
sedimentation.
In order to take advantage of the sea's capacity for self-purification,
the treated sewage should be discharged far from the coast, by extending the
pipe a suitable distance.
Purification by means of pipes costs little in terms of management and
they could be rapidly constructed. In addition, should future increases in
flow again contaminate the coast, a secondary treatment station could be built
and the residue used as fertiliser for the surrounding areas.
In conclusion, all the aspects related to development of the Maputo area
indicate the need to programme action against water pollution from domestic
and industrial sources.

ANNEX E
THE LABOOR OF RURAL WOMEN, DOMESTIC FUEL AND NUTRITION
Eduardo Mondlane University, 1983

A study carried out in 1983 had the following objectives:
quantify domestic fuel consumption from commercial and non-commercial
sources and the impact on natural resources of the concentration of the.
1

population and production;
study the relationship between the actual availability of fuel ad the
time employed.
The study was carried Out in Maputo and Gaza provinces in the south of

the country. Four communal villages were selected and it was sought to cover
the whole possible range of situations.
More than 90% of families in the region use wood as the basic domestic
fuel. Less than 10% use charcoal. The consumption of vegetable agricultural
residue or dried animal dung is insignificant. In contrast, the current
consumption of wood is very low, the weekly consumption per family rarely
exceeding 70 kilos. In half the cases it is less than 50 kilos. In one village
in Gaza, where there are serious problems with fuel, 64% of the families
consume under 30 kilos a week.
Fire wood is generally far from the villages; The women in the villages
in Gaza have to walk between five and 10 kilometres in search of wood. The
time spent searching for fire wood is great. Over 60% of the families spend
between five and eight hours collecting fire wood, 75% once a week and 25%
twice a week.
A small illustration with numbers:

'

Rural population, 1980, in families = 2,356,300
One family needs 50 kg per week = 2.6 tonnes per family per year, walks
7.5 km per week = 400 km per family per year, and spends 6*5 hours per
week = 338 hours per family per year.
Or for Mozambique as a whole, it can be calculated as follows:
Rural families in one year need 6.1 million tonnes of fire wood, walk
942 million kilometres and spend 99.5 million eight-hour working days.

