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A composite of satellite images of the north-central region

These images were taken in April and May 1997 from a Landsat satellite circling the
earth. The colours and patterns reflect some of the different types of vegetation
and soils found in the region.
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orth-central Namibia is a fascinating place — a myri-
N ad of landscapes home to hall the country’s popu-
lation engaged in a diversity of activitics. The mixture of
urban and rural, formal and informal activities is unique
in Namibia. The people, victims of a protracted recent
war, are also the beneficiaries of a long, rich history that
produced a society of traders, entrepreneurs, political
leaders and any number ol other dynamic characters. All
these people arose from a community of farmers and
most of them continue using the Jand to grow crops and
keep livestock.

While appearing at first sight to be flat and featureless,
the region is dominated by two remarkable features: the
Cuvelai delta and the Etosha Pan. Unlike other river sys-
tems, the sprawling Cuvelai network of drainage chan-
nels first spreads out across southern Angola and then,
on crossing the Namibian border, converges through
hundreds of meandering oshanas? into Etosha Pan. This
huge pan, which seldom holds water, is the product of
wind erosion and salt deposition over millions of years,
Miles and miles of woodlands carpet the sands north-east
of the pan, while tall makalani palms dot the grasslands
to the north.

What is a profile?

A strong emphasis on environmental issues runs through
this book, reflecting its primary purpose in presenting an
environmental profile of the region. But it was clear that
a title reflecting a wider outlook would be more appro-
priate, hence the heading: A profile of north-central
Namibia. This broader title hopefully reflects the close
relationship between what resources are on offer, what
people do and how the natural environment responds.
The book is intended to be a reference work from which
we hope readers draw useful information, More impor-
tantly, there is the hope that the pages ahead tell a story,
a narrative that paints a picture of where the region has
come from, why it is the way it is, and perhaps where it
is going.

The profile first describes what the region has w offer
in the way of natural resources: its geology, climate, soils,
vegetation and wildlife. All these features reflect on what
resources are available to people in an environment that
is generally harsh and where natural rescurces are limit-
ed. Subsequent chapters focus on demands placed on
these resources, showing how people have found ways
of farming and developing a suite of livelihood activities
that enable them to live and often flourish in the region.
These aspects are explored in chapters that describe pop-
ulation dynamics, different kinds of land use and gover-
nance, and the roles of agriculture and livelihocods. The
final chapter provides a perspective on the future, draw-
ing on past and present processes, constraints and
opportunities. A summary of the main points in each
chapter is given on page 4.

A large emphasis is given to agriculture because farm-
ing, as such a widespread activity, has a massive impact
on natural resources and productive farming depends on
the availability of good natural resources. There is also a
focus on relationships between farming and social and
economic issues because there is such a mix between the
cash economy and agriculture, This mix exists both
between and within households, with some houscholds
relying on subsistence agriculture and others depending
entirely on wages or business activities. Likewise, some
people in a household are responsible for producing
crops and tending livestock while others provide the

home with incomes from wages or trading activities.
These issues lead to the question of what happens when
people move from a subsistence existence to a more
modern, cash-based economy — a question that runs
through several chapters.

This book is a product of the Environmental Profiles
Project of the Ministry of Environment and Tourism, gen-
erously funded by the Kingdom of the Netherlands. The
project aims to make information on important environ-
mental issues and processes as widely available as possi-
ble. This profile was preceded by a similar study on
Caprivi and each was designed to generate two products,
The first product is a publication to be made widely
avajlable, and the second a collection of information
assembled during the course of compiling the profiles,
Much of that information, especially that of a geographi-
cal nature, is in the form of computer databases. Most of
this information is summarised in the table below and is
freely available for whatever purpose it may serve.

A brief historical context

Perspectives on current conditions in Owambo are often
coloured by assumptions that the liberation war had mas-
sive effects on settlement patterns, economic activities,
migration and demographic patterns, and environmental
conditions. That the war had serious effects is undoubt-
edly true — after all, tens of thousands of people left
Namibia and many lost their lives — but an objective
account of its effects on the region’s economy, demogra-
phy and land uses remains unavailable, Likewise, a thor-
ough analysis of the effects of the war on natural

-

Environmental Affairs, Windhoek (www.dea_met.govna)

resources s apparently not available. However, some
impacts are obvious, and have a bearing on the use of
natural rescurces. The war clearly hindered the develop-
ment of commercial farming and the expansion of settle-
ments  into unoccupied areas. Many of those that
returned after the war came back as both heroes and role
models, and SWAPO's victory meant that those people
rose in status, acquired good jobs and can now retum
relatively large sums of money to the region.
Development was slow during the war, but many devel-
opment projects have focused their activities there since
independence. The same is true for the provision of ser-
vices. .

Claims that focus on the important effects of the war
also ignore, to some degree, other historical features of
the region and those of its people. The first of these is,
of course, the communal and homeland economy
imposed on the region by previous governments. Second
is the fact that people in the region have had a long his-
tory of trade and entreprencurship, an aspect explored in
some detail in the chapter on household economies. That
history goes back to the 19th century and long before.
Trading arose because the economy had developed to
such a degree that surplus commodities were available
for sale. Thirdly, the region has had a history of periodic
famines. While surplus products could be traded in some
good years, those famines promoted traditions to store
food and acquire capital investments (in the form of land
and cattle) that could be drawn upon in the event of
major food shortages. In essence, flexibility and mobility
have been hallmarks for a long time, allowing people to
integrate different strategries into their livelihoods.

Data and other resources on the north-central region available from the Environmental Profiles Project, Directorate of

Subject Description

Data

Administrative and political boundaries Boundaries of the four palitical regions, the constituencies, magisterial districis and town-
lands {1889), and positions of the homes of 2000 headmen (1994)

Positions of 85,000 rural households throughout the region (1996) and for selected areas

Positions and information (1899) on agricultural extension offices, education facilities,

health facilities, magisterial offices, milling services, police stations, post offices, roads,
seed distribution points, veterinary extension offices, water supply networks, tourism sites

Boundaries of the six landscapes in the region '

Positions of many fences enclosing large farms in Owambo, and boundaries of conservan-

cies and conservation areas, commercial and government farms, cleared areas and towrn-

Estimates (1998) of cattle densities from crushpen counts, donkeys from aerial survey

counts, and geat densities from relationships between househeld densities and numbers

Households

{1943, 1964, 1970 and 1972)
Infrastructure

and accommaodation
Landscapes
Land use

lands
Livestock

of animals per household
Population Estimated densities of people
Topography 4100 positions and spot heights

Yegetation and soils

Distribution and descriptions of 35 different vegetation units with associated information on

soils, ratings for land uses and relative abundance of 62 plant species

Water resources

Position of the oshanas, pans and other drainage lines in the region, and the positions of

boreholes and associated information on groundwater levels, yields and quality

Wildlife

OTHER RESOURCES

Literature

Estimates of densities {1995 and 1998} from aerial censuses

A bibliography of reports, books and other publications relevant to the region; copies of

many of these are lodged in the library of the Directorate of Environmental Affairs,

Windhoek
Photographs

Various general and oblique aerial photegraphs of the area are avallable, as are prints and

digital copies of 1:80,000 aerial photegraphs of the entire region {1998) and of selected
areas at varying scales (1943, 1964, 1970 and 1972)
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The Namibia-Angoia border cuts through a village in eastern Ohangwena

Names and terms

Major features and places mentioned in the book are shown on
the adjacent large map. The north-central region — the area that
this book covers — consists of four political regions, populacly
called the ‘Four O's’, but formally the Oshikoto, Ohangwena,
Omusati and Oshana Regions. The phrase the region as used in
this book always refers to this north-central area unless otherwise
specified. Each political region has a governor and several elect-
ed councillors to represent its interests. Although the boundaries
of three of these political regions were changed halfway through
the project, all the information in this book refers to the new
boundaries shown on the small map to the right.

Much of the book focuses on the area that used to be called
Owambo, simply because so many people live there and it is here
that pressures on natural resources are greatest. That focus is also
justified because relatively little is known about natural processes
in Owambo. The term OCwambo is used for convenience because
almost everyone knows exactly what area that represents. No
other congcise term or suitable name exists for the area. The use of
the word Qwambe does not imply any endorsement for its wide-
spread use by previous political systems. Other names used for
broad zones are Tsumeb farms or Tsumeb area 10 cover the so-
called commercial farming area, and Eiosba as a short name for
the Etosha National Patk. The terms communal and commercial
are frequently used in Namibia to distinguish, respectively, areas
that were formerly homelands from those that were allocated to
white farmers. The use of these terms is generally avoided in this
book because they suggest that land uses and ownership remain
fixed within limits implied by the two terms. Other implications of
the two terms (communal, describing a tenure system, and com-
mercial, referring to a production system) further confuse the
issue.

Six separate landscapes are defined and described in the sec-
ond chapter (pages 7 and 8), and these areas are referred (o in
many places: the Cuvelai, the karstveld, salt pans and surrounding
plains, mopane shrublands, eastern Kalahari woodlands and west-
ern Kalahari woodlands.

2

& The four political regions: Oshikoto, Ohangwena, Omusati and Oshana, and the
regional government offices at Tsumeb, Eenhana, Outapi and Oshakati
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A summary

This book is roughly divided into two parts. The first
deals mainly with resources that are available, while the
second looks at what demands are placed on those
resources. The following paragraphs summarise the
main points in each chapter.

The shape of the land: North-central Namibia is part of
the Owambo, Basin, an ancient depression filled with
sediments and surrounded by a rim of hills in the south
and west. The deepest sediments were deposited when
the region first formed part of a rift valley and, later,
when it lay in a shallow sea. Subsequently, large rivers
and strong winds carried in more sediments. Long per-
iods of flooding, sand deposition and reworking of the
deposits: produced the mixture of soils that forms the
basis of the region: These processes also did much
fashion six distinet landscapes. The known mineral
resources are limited, and even those in the Tsumeb area
now have limited value. Pollution caused by the mine
and smelter at Tsumeb still needs to be cleaned up.

Climate: The semi-arid climate is characterised by rain
that varies greatly in amount and timing. Almost all of
the rain falls during the summer months (roughly
November to April), and over two-thirds of it falls in
January, February and March. Eastern afeas receive
higher and more reliable rainfalls than the west, but
much of the region is wo dry for crop. production.
Rainfalls over the past 20 years havé been generally
lower than during the 1970s which, in turn, were wet-
ter than the 1960s. The high degree of variation in rains
fall means farming is a risky business. Good yields may
be had in some years, but crops often fail as a result of
inadequate or badly timed rainfalls. High evaporation
rates and temperatures aggravate the effects of findited
rainfall.

Water: The huge Cuvelai deli, draining part of south-
ern Angola, brings both water and fish into the region
when it flows. A medium or high flow, or efundja
oceurs in about four out of every ten years on average.
A good deal of surface water in the region also forms
as a result of local rainfall. The availability of water had,
and continues to have, a major impact pn where peo-
ple live, and it was access to water in the Cuvelai that
allowed people to settle there penmanently, hundreds
of years ago. Until a few decades ago, people depend-
ed entircly on water drawn from: shallow wells durirg
dry periods. More recently, an extensive network of
pipelines supplying water from the Kunene River pro-
vides a large proportion of the population with water,
while other people obtain it from deep borcholes.
About 15% of the population live beyond the reach of
the existing and planned network of pipelines and
horeholes. The boreholes tap water from 4 variety of
different aquifers, but the main aquifers in the central
areas hold water that is generally too salty for human
consumption.

Vegetation and soils: The nine major types of soils are
largely dominated by sands and clays which bave been
reworked and mired by the action of water and wind.
Their potential for crop cultivation is low in most areas
for several reasons: poor water-holding capacity, low
nutrient content, high salt content and hard layers of
clay below the surface. Most plants characteristically
grow on certain types of soils, so those in the eastern
and western Kalahari sands are quite different from
thosc in the Cuvelai and other landscapes. Thirty-five

different vegetation types are recognised and described.
Mopane and various other trees provide important
sources of wood, used predominantly for housing,
fencing and fuel. Large areas have been deforested as a
result of the heavy demands for wood. Fruit and many
other products are harvested, which are of greatest
value to the poorest people. Grasses and shrubs feed
large numbers of domestic stock, but high grazing pres-
sures in the Cuvelai and elsewhere have resulted in a
reduction in the availability and quality of pastures. In
the Tsumeb area, many farms have become badly
encroached by dense thickets, making the farms much
less productive: for catile ranching than they were
before.

Wildlife and tourism: Very little remains of the abun-
dance of wildlife that used to be in @wambo, in con-
trast to Etosha that now holds a high proportion of
Namibia's large mammals. Populations of zebra, spring-
hok and blue wildebeest in Etosha have declined in
recent decades, probably -as-a gesult of high rates of
predation and anthrax. The population of lion has also
dedined. The fence around Etosha has stopped many
species [rom migrating outside the park to-graze on
new pastyrés that result from sporadic rains, However
many elephants and lions leave Etosha, caising a vari-

ety Of problems for farmers around the park. Frosha is

Namibia's premier tourist attraction, dffectly andtindi-
rectly earming large amounts of moncy for the country.
Although numbers of tourists visiting the park ‘have
increased rapidly, itis clear that Etosha could be put to
beueriind greater use for tourism.

People, their health and education: Almost half of
the people in Namibia live in the region, largely in rural
households, Most of the poputation is packed into the
Cuyelai, and in small, old pan systerns'in the north-¢ast.
Massive famines reduced the population by tens of
thousdands in the past, but very large numbers of peo-
ple also moved into the region from Angola. Relatively
high growth rates of just less than 3% in recent decades
have produced a population dominated by young peo-
ple. But the structure of the population is-also skewed
by high rural-to-urban migration rates, particularly of
working-age people 1o towns elsewhere in Namibia.
Fertility rates have decreased in recent years, and death
rates are expected to increase dramagically because
about oné in four people now carries HIV, the virus that
causes AIDS. AIDS, malaria and twberculosis are the
most important diseases. Very high demands (or educa-
tion result in high enrelment rates, but smany young
people, especially boys, drop out of secondary school
to go off ini search of jobs,

Land and governance: The many differcnt levels of
authority and users complicate the use and control of
much of the land. About 70% of the region is used for
agriculture (30% for small-scale [arming, 20% for com-
munal grazing, 9% for large farms in the Tsumeb area,
11% by the Mangetti farmers and people that have
fenced off large ‘informal’ farms in Owambo) and about
30% for conservation (largely the government-con-
trolled Etosha). Growing demands for land and the
shorlage of land suitable lor crop cultivation mean that
few areas now remain open where people can estab-
lish new small farms for themselves. Common property
resources, such as grazing pastures, are diminighing as
a result of increasing competition and because they are
being enclosed in fenced farms. Certain urban areas are

growing rapidly, but most people that live in towns in
Owambo retain close links and rights to resources for
farming in rural areas.

Farming: Mahangu (pear| millet) and sorghum are the
most important crops, while livestock numbers are dom-
inated by catile, goats, donkeys and poultry. Almost
every rural household grows these crops and most of
them also have poultry and goats. Cattle ownership,
however, is unequal, with about 80% of the cattle being
owned by 20% of the households. Labour is the most
important input to crop cultivation, especially in having
adequate labour during critical periods when fields must
be ploughed, planted, weeded or harvested. Rainfall
and soil fertility have a major effect on crop yields, but
crop and livestock production is also heavily dependent
on the size and wealth of households; larger, richer fam-
ilies are able (¢ contribute more labour and pay for

seed, ploughs and other inputs. Farming contribures

very little to the cash incomes of the majority of house-
holds because few farm products are sold, While farm
products are & vital source of [ood for poor households,
farming- serves largely as an investment for wealthier
households. Even though an estimaled 30% of cattle are
moved to seasonal grazing pastures, stocking densities
remain very high throughout the year in many areas,

Household economies: Diversity and vigour are the
main features of the region’s economy , now 1o be seen
in-the many and increasing numbers of businesses,
entreprencurs and trading activities. Perceptions of a
single subsistence economy are 'thus wrong. The
vibrant economy evolved during a long history of
changing environmental conditions ithat provided both
economic opponumties"and constraints. These, in turn,
prompted the development ofkingdoms, trade over
long distances, and migrant labour, Most households
now engage in a varicty of cconomic activities, with
incomes from \subsistence, cmployment and diverse
business activities' contributing to, most homes. There
are large disparities in wealth between households: big
households with many family. members are much
wealthier than small 6nes. Large households also have
a greater diversity of incomes, more labour, more live-
stock, bigger fields«and more access to cash than poor
homes. They are thus exposed to less risk in the event
of mishap or disaster, but they also consume far more
natural resources thanganyoene else.

Locking to the future, from the past and present:
Environmental conditions have largely fashioned the
uses of land, farming practices and social and econom-
ic circumstances that are seen today. Those conditions
have also promoted a need tw diversify and increase
sources of income which, along with a large population
ol people and the shortage of fand aon whicly 1o farm,
have resulted in severe demands on nmatural resources,
High levels of degradation, shottages of natural
resources and competition for remaining resources are
a consequence of these demands. Poor households,
most of which are squeezed into the Cuvelai where
resources are in shortest supply, suffer most because
they seldem have alternative sourees of income. There
are few options for making changes to the use of land
by zoning it for dilferent purposes, but there is a great
need for change in the policies, practices and attitudes
towards land use. The future of both people and the
natural environment can be expected to improve if
those changes are made.

PHOTOGRAFPH: KR
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Geological history

he north-central region has at times had a turbulent

history over the past centuries, with intermittent
periods of rule by ruthless kings, famines, droughts, and
a long war of liberation (see pages 62 and 63), Its geo-
logical history has likewise been turbulent. The conti-
nent has been split asunder, the region submerged
under oceans or covered by glaciers at different times,
partly flooded by rivers, and blanketed with sand. These
events, however, took place over hundreds of millions
of years, unlike the relatively short history of people in
Namibia.!

The region lies on an old continental base of granites,
gneisses and volcanic rocks. Almost all of these base-
ment rocks, which were formed between 2600 and 1700
million years ago, now lie thousands of meires below
the present landscape. Only in the Kamanjab area and
north into Kuross in the south-western corner of Etosha
are some of these rocks visible as remnant hills. These
are the oldest exposed rocks in the north-central region.

Southern Africa was then part of a much bigger con-
tinent known as Rodinia, of which South America,
Antarctica, India and Australia were part. A dramatic
period started about 1000 million years ago when mas-
sive rifting began, opening up deep valleys. Sandstones
known as the Nosib Group were deposited in those rift
valleys on top of the basement of granites and volcanic
rocks that formed so much earlier. The rifting eventual-
ly caused fragments of Rodinia to drift apart some 750
million years ago, with broad oceans forming between
the land masses. One ocean separated northern

Namibia and countries to the north from scuthern
Namibia and South Africa, and a broad, shallow shelf
formed on the southern edge of the northern land mass,
Deposits of dolomites and limestones up to seven kilo-
metres thick accumulated on the shelf, and they remain
today as hard sedimentary Otavi Group rocks. The old
sea shelf is what we now call the Owambo Basin.

For some reason that is not well understood, the
direction of movement of the continents reversed some
650 million years ago. Instead of continuing to drift apart
they began to move together again, eventually colliding
with ceach other, at first on the western side of the
Owamba Basin and later 1o the south. The new result-
ing supercontinent was called Gondwanaland.
Scdiments that had been deposited on the edges of the
oceans along the old continental margins were crumpled
and squeezed up between the colliding continents. In
the same way as the collision between India and Asia
lifted the Himalayas, so too were a whole series of high
mountains raised up along the west coast and in central
Namibia.

The collision of continental fragments caused the
dolomites and limestones along the edge of the Owambo
Basin to be folded and tilted upwards to form a rim to the
basin. That rim now forms the hills around Tsurneb, Otavi
and Grootfontein, and odd isolated hills such as the ones
at Halali. From there, the rim extends as ranges of hills
west to just north of Kamanjab and then north up to
Ruacana along the western border of Omusati, forming
the eastern edge of the Kaokoveld escarpment.

Tsumeb

I:I Kalahar! Sequence

65 - O million years ago
Karoo Sequence

300 - 130 million years ago

7 Mulden Group
-| 860 - 600 million years ago

Otavi Group
- 750 - 650 million years ago

MNosib Group
900 - 750 millien years ago

- Pre-Damara Basement
2600 - 1700 million years agoe

A A cross-section from Ruacana to Tsumeb showing the succession of geological deposits and their refative
depths extending fo about 7000 metres below sea jove!
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The Kaross hilfs in south-western Etosha

Erosion of the mountain belts produced sediments of the
Mulden Group which were deposited on top of the Otavi
dolomites in the Ovambo Basin, The name Damara
Sequence is given to the whole group of rocks formed
between the formation of rift valleys 1000 million vears
ago and the laying down of the Mulden Group.

A long period of continental erosion, between 550 and
300 million years ago, was followed by a new period of
deposition called the Karoo Sequence. This started about
300 million years ago during an almost worldwide period
of glaciation — the Pwyka glacial period. Remnants of this
glacial period can be found on all the southern hemi-
sphere continents as well as in India. In Namibia, the
glaciers cut deep valleys from the western edge of the
Owambo Basin across the Kunene Region to the Atlantic
Ocean; the Kunene River follows one such glacial valley.
The cold period of glaciation was short-lived, however.
As conditions began to warm up 280 million years ago,
the ice sheets and glaciers melted and retreated and shal-
low seas began to encroach onto the continents. Shales,
sandstones and beds of organic material derived from
plants were laid down in the shallow sea that covered the
Owambo Basin. Some of that organic material was later
transformed into seams of coal.

The shallow seas dried up some time after 280 million
years ago, but there is no geological record in the basin
to tell us when that happened. About 150 to 130 million
years ago much of Gondwanaland had become a wvast
desert covered in dunes and wind-blown sand, and
deposits of the sands remain buried deep below the sur-
face in the north-central region. The same formations are
exposed as the layers of sandstone that cap the
Waterberg and Etjo hills, '

When Africa and South America started to drift apart
apout 130 million years ago, the margins of southern
Africa were lifted up and became deeply eroded. By
about 70 million years ago, this combined effect of uplift
and erosion had produced a broad marginal plain,
known to us today as the Namib, rising from the coast to
the high escarpment about 100 kilometres inland. The
same marginal plain and escarpment extends around
most of southern Africa. At the same time a broad
depression, the Kalahari Basin, formed in the centre of
the subcontinent, extending from the northern Cape,
through Botswana, eastern Namibia and over Caprivi,
into Zambia and Angola, and then north into the
Democratic Republic of the Congo. The Owambo Basin
now forms a small western lobe of the greater Kalahari
Basin. '

For the past 70 million years the Owambo Basin has
been filling up with sand, silt and clay washed and blown
in from the higher ground sutrounding the basin, Cycles
of much wetter and drier periods have followed each
other. Big rivers drained into the basin during higher
rainfall periods lasting tens or hundreds of thousands of
years to form large, shallow lakes, some of which are
known by deposits called the Beiseb, Ombalantu and
Andeni Formations. The last one to be formed filled what
is called the Etosha Basin, a huge lake extending from
the southern boundary of the region northwards into
Angola. All these lakes disappeared during long dry
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phases, when wind-blown sand was carried into the
basin to be mixed and churned with the water-borne clay
sediments. More wet and dry cycles followed The
Kunene River was probably one of those large rivers
feeding sediments into the basin, flowing south-east-
wards in much the same way as the Okavango River now
drains into the Okavango Swamps. The cycles of water-
borne and wind-borne deposition laid down the massive
Kalahari Sequence sediments, some of which are over
500 metres thick.

The remains of the large lakes now lie buried as layers
of clay, from Ruacana to the Ftosha Pan and beyond.
Water in those shallow lakes often evaporated rapidly
because the climate was hot and dry for much of the time,
and that evaporation left behind concentrations of salts
that are responsible for so much of the groundwater
being brackish. The flow of the Kunene River into the
Owambo Basin probably came to an end about two mil-
lion years ago when it changed direction near Ruacana to
find its way to the sea. We are now in a comparatively dry
phase, and the present Cuvelai network of oshanas is
really the only remaining drainage system bringing in
water and sedimentary deposits from higher areas in
Angola.

: s Mining and mineral resources

Most mineral deposits have been found where older
rocks have been pushed close to the surface, especially
in the Tsumeb area. The Otavi Group rocks in this area
hold a large variety of metals: antimony, arsenic, cadmi-
um, cobalt, copper, gallium, germanium, iron, lead, mer-
cury, molybdenum, nickel, silver, tin, tungsten, vanadium
and zinc.

Until the mine closed in the early 1990s, most of the
mining enterprise ar Tsumeb concentrated on extracting
copper, lead and silver ores. More recently the Tsumeb
smelter complex, a quite separate operation established
to process ore from both Tsumeb and elsewhere, was
also closed. Both closures had a marked affect on the
economy of Tsumeb which grew around and in support
of this mining industry., New owners have now taken
over the industry, and the smelter started operating again
in June 2000,

Pollution generated by the mine and smelter has been,
and remains, a concern. A variety of toxic heavy metals
including arsenic are concentrated in the mine dumps
and tailings surrounding the smelter, which clearly pose
health risks for people inhaling the dusts on a regular
basis. The dry and windy conditions that prevail for
much of the year aggravate this problem of dust pollu-
tion. In addition to causing direct health problems, there
is concern that high concentrations of heavy metals and
arsenic will accumulate in the soils and planis in the area,

The Tsumeb smeiter and taifings dam

or seep into the groundwater, polluting the wvaluable
water reserves in that area.

Recommendations have been made that the mine area
be cleaned up and closed for good, since there is little
chance of the mine becoming operational again. Costs
estimated in 1998 to clean up the area so that pollution
and other environmental hazards are reduced to accept-
able levels amount to about N$44 million. When anyone
will ever pay that money to clean up the mess remains to
be seen!

Associated with the metal resources mined at Tsumeb
are an array of prospecting licences and claims around
the town. Prospecting licences have also been declared
in the Kaross area in south-western Ftosha where it is
thought that there might be deposits of low-grade gold,
copper, lead and zing; no commercial ventures have
been established to extract the ores so far. Similar
prospecting interests in an area south of Ruacana hold a
possible commercial future if large deposits of copper,
lead and zinc are found.

Over the years there has been speculative interest (and
heated debate) about possible oil reserves in Etosha and
elsewhere in the region. Current research on the topic sug-
gests that there are no commercially viable oil reserves in
the area, Investigations of the coal-beds in the Karoo rocks
have found that they, toc, have little or no economic
value, Of greater possible interest are small pockets of
methane gas, trapped and associated with the same beds
of coal. Suggestions have been made that these could be
mined to fuel small, local power stations that could pro-
vide electricity to local communities. However, much
work needs to be done to establish the nature of the
methane reserves, and the viability of that method of pro-
ducing and ways of paying for electricity.

Seven of the saline pans in and north of Etosha have
sizeable deposits of salts and other minerals?* People in
the region have harvested the salt on a small scale for
many vears. Those with salt are the Ongandjera and
Ongandjera East Pans, the Otjivalunda Pans (1 and 2), and
the Ondangwa Pan. In addition, the first four of these
pans contain depasits of thernadite (used for dyes in the
chemical industry) and soda ash, while the Narounda and
Onanzi Pans have layers of enriched sodium salts. Some
commercial interest has been shown in some of these salt
and other deposits, but none have proved viable.

Many homes are at least partly built using clay mould-
ed into sun-dried bricks, and a number of attempts have
been made to investigate the use of clays in the oshanas
for making burnt bricks on a commercial basis. Some
deposits in certain areas could be used for making bricks
suited to the construction of small, single-storey build-
ings, but none of these investigations has reached a stage
where brick-making has been turned into an enterptise
of any notable size.
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One of the many salf pans in the region
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