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FOREWORD
This Report is the product of a project proposed in 1983 during a
UNEP Clearing House Mission to Botswana. It has been funded by
the Swedish International Development Authority (SIDA) as part of
a combined project which includes a similar study of the Gaborone
region.
Work on this study began in October 1987 and according to revised
Terms of Reference should be completed by 31st March 1989. The
overall objective of the project, as stated in the Terms of
Reference "is to integrate environmental aspects into the
physical and economic planning of the...sub-project in such a way
as to be used for similar projects in Botswana..." The specific
objectives were:
"-

to make an inventory of all available information about
the natural resources and environmental conditions of
the Okavango Delta Region and of how these resources are
being used,
to draw up a programme for wide ranged planning of the
utilisation and protection of resources of the Delta
Region."

An emphasis was put on the methodological aspects of planning
for conservation and development, in order to make the process
and techniques applied replicable elsewhere in the country. As a
result there are a number of methodological Annexes in Volume II,
and the analysis includes methodological comments. An effort is
also made in the Planning Programme to illustrate the interrelationships between various components of the programme, and
between various existing planning processes. The fundamental
approach envisaged the planning taking place in three stages:
1 Inventory Phase
2 Plan Programming Phase
3 Planning Phase
This consultancy, however, was concerned with only the first two
phases in line with the specific objectives contained in the
Terms of Reference. In terms of time-tabling, the first phase
continued throughout the study period, as new information was
submitted and added.
The first Volume of this Report is submitted in pursuance of the
first specific objective, and consists of an inventory of
information on resources and their utilisation with numerous
maps. Supplementary to this, we have worked closely with the
National Institute of Research, providing that Institute with
additions to their compilation of an annotated Bibliography on
environmental literature in Botswana.
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The second Volume of this Report consists of work carried out in
pursuance of the second objective. It includes an analysis of
major environmental concerns, as well as presenting a listing of
detailed issues and action-oriented recommendations. As part of
this analysis a review of all formal Government policy papers and
of current Development Plans (National and District) was carried
out. The intention here was to deduce the environmental
implications of these policies and on-going environment-related
porgrammes and projects, to identify gaps and potential conflicts
within the body of policy. Workshops were held in each affected
District to review in detail all conflicts and environmental
issues, ongoing responses to these issues, and to propose further
work.
The intention is that with the two Volumes of this Report
planning authorities can themselves undertake the actual Planning
Phase. The intention has not been to create a parallel planning
process dealing with environmental issues, but instead to
integrate environmental planning into on-going planning
activities such as formulation of the District Development Plan
IV, and sub-District planning. More detailed descriptions of each
Phase were provided in the Inception Report, which has been
followed.
This is not a static field in Botswana. Much is being done that
is related to resource utilisation, and it is understood by the
authors that new material will have been added by the time this
report is published. To take some account of this fact, for
example, while identifying and analysing issues, and in making
recommendations we have borne in mind the work undertaken under
the project to develop a National Conservation Strategy, so that
the results of the two projects should be complementary and
mutually supportive.
A large number of people have been involved in this study. The
Terms of References specified that "the Consultant's work shall
be carried out as an integral part of the Department of Town and
Reginal Planning (DTRP) within the Ministry of Local Government
and Lands." The Consultant has worked closely with, and reported
to a Steering Committee composed basically of key members of the
Interminis-terial Coordination Environmental Sub-Group. Beyond
this, concerted efforts have been made to involve District
planning personnel, to the extent that all of the detailed issues
and recommended actions, as well as the prioritization of these
proposed actions, have been prepared with District inputs.
The three rural Districts involved, Ngamiland, Chobe and
Central, have been preparing their respective District Development Plans (DDP IV) during the latter half of the project
period. This has allowed a close integration of this study's
proposals and the DDP IV work, We are therefore confident that
the overall objective of the study - the integration of
environmental issues into physical and economic planning
activities - has already begun to be realized in an active way.
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We wish to acknowledge the inputs of the many who have actively
contributed to the study. The SWEDEPLAN Consultancy Team worked
closely with staff of the Department of Town and Regional
Planning under the overall supervision of the Director of that
Department - initially Mr. S. Liphuko, then Mr. D. Modibetsane.
SWEDPLAN Consultancy inputs were provided by:
Mr.
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0. Andersson
R. Jansen
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Bergström
Skarpe
Shaw (UB)
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DTRP staff involved in the Project included:
Mr. R. Segodi
Ms. T. Thebe
Mr. L. Martensson

Ms. B.Petto-Bhebhe
Ms. N. Letsholo
Ms. T. Sitima

Besides these individuals directly involved on a continuous basis
a large number of people were contacted, providing valuable
information, comments and suggestions. Below is a partial list
that includes members of the Steering Group and those who
attended its meetings, as well as those who were active
participants in the District Workshops and special discussion
meetings. Most Steering Group members also contributed actively
outside its formal meetings. While we must accept responsibility
for this product we wish to thank all for their contributions and
help throughout the project, without whom it could not have been
successfully completed.
Steering Group Members and Others Attending its Meetings
S.D.Liphuko
D.Modibetsane
R. Segodi
R.Chephethe
B.U. Petto-Bhebhe
N.J.Letsholo
T.M.Sitima
O.Moesi
R.0.Cobham
N.Hunter
V.Rantshabeng
M.Mpathi
J.Masokwane
E.Roger
T.Mmopelwa

Director of Town and Regional
Planning (Oct 86-Jun 87)
Acting Director of Town and Regional
Planning (Jul 87-pres.)
Principal Planner, Regional, DTRP.
Acting Principal Planner, DTRP
Senior Planner, DTRP.
Senior Planner, DTRP
Planner, DTRP.
Planner, DTRP.
NCS Senior Advisor, DTRP/IUCN
Coordinater of Land Use Planning,
MLGL.
Principal Administrative Officer/
Lands, MLGL
Ministry of Agriculture (MoA)
Chief Animal Production Officer, MoA,
Fisheries Officer (MoA)
Fisheries Officer (MoA)
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S.F.Alidi
I.T.Ndzinge
J.Masisi
N.Nchunga
D.K.Kgathi
M.Ngidi
B.Khupe
I.Muzila
J.O.Krook
E.Mogibisela
S.Child
T.Makela
J.B.Sibiya
G.Ramothwa
Y.P.R.Bhalotra
E.Warr
T.Kwelagano
B.U.Petto Bhebhe
T.Kvist
B.Jabari
K.Tiedeman
L.van der Heiden
Ms.Medupe
H.Gelmroth-Benson
H.Friederich

Forestry Officer (MoA)
Senior Veterinary Officer, Animal
Health, (MoA)
Director of Tourism
Principal Biologist, Department of
Wildlife and National Parks (DWNP)
Assistant Wildlife Biologist, DWNP.
Senior Planning Officer, MMRWA.
Deputy Director, Department of Water
Affairs (DWA)
Principal Hydrologist Engineer, DWA
Senior Engineer, DWA
Water Engineer/Pollution, DWA
Principal Hydrologist, DWA.
Senior Water Engineer/Pollution, DWA.
Ministry of Health
Director, Department of
Meteorological Services (DMS)
Meteorological Advisor, DMS
Kalahari Conservation Society
DTRP, Francistown
DTRP, Gaborone
DPP, Central
DPP, Central
DO/L, Central
DO/L, Ngamiland
DO/L, Gumare
LUO, Ngamiland
DO/L, Chobe

Other contributors:
A.Campbell
M.I.Pinard
M.Setimela
M.P.Simbotwe
L.Muggeridge
F.Larsson
D.K.P.Dipholo
Y.Merafe
A.Remmelzwaal
G.Rhebergen
Mr. Nagtergaal
L.Martensson
E.Veenendaal
G.Tshekiso
S.Molalapata
N.J.Walker
J.Hallam
J.W.Porter
P.Smith
G.K.M.Maano
D.S.Mmui
B.M.Ngwako
B.T.Segole

Director, National Museum
Senior Engineer, Roads Department
Head, Applied Research Unit
Senior Wildlife Biologist, DWNP.
Agricultural Economist, MoA.
Senior Planner, MoA.
Secretary, Agricultural Resources
Board
Senior Rural Sociologist
FAO Soil Survey Project
FAO Soil Survey Project
FAO Soil Survey Team Leader
Demographer, DTRP.
Research Affiliate, NIR.
Mines Department
Mines Department
Archaeological Dep't, National Museum
Dep't of Environmental Sceince, UB
Hydrologist Consultant
Biologist, DWA, Maun
Senior Administrative Officer/L
Technical Officer Agriculture Chobe
Technical Assistant/Lands Chobe LB
Technical Assistant/Lands Chobe LB
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C.K.Marobela
O.K.Ditedu
H.Friederich
F.S.Ben
I.K.N.Gavor
E.Molale
Mr.Mackeke
K.Klasson
H.Bensen
Mr. Ongadile
Mr.Tebele
Ms. Machacha
Mr. Gambule

B.A.C, student
B.A.C, student
DO/L, Chobe
Senior Game Warden, Chobe
Wildlife Biologist, Chobe
DO/D, Ngamiland
DO/D, Ngamiland
üPP, Ngamiland
Consultant, Ngamiland
DO/D, Central
Boteti CFDA Coordinator
District Commissioner, Chobe
District Officer, Orapa.

We wish also to acknowledge the inputs of other members of
District Land Use Planning Units at Kasane, Tutume, Serowe, and
implicated officers in the Boteti Sub-District of Central and the
Gomare Sub-District of Ngamiland; staff and owners of numerous
tourist facilities and companies in the region, staff of the
University of Botswana.
Finally we acknowledge the input of SIDA, who not only financed
the project, but gave it consistent interest and support.
T.Greenhow
for SWEDEPLAN
20 June, 1989
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NATURAL RESOURCE AND UTILISATION INVENTORY — NRUI
INTRODUCTION
The Terms of Reference for the preparation of a A Programme for
the Planning of Resource Utilisation in the Okavango Delta
Region require that an inventory be made of available
information about the natural resources and environmental
condition of the Okavango Delta Region and of how these
resources are being used.
In the FOREWORD to the study the overall organization of the
study is outlined. The study is sub-divided into an Inventory
Phase and a Programme Phase. A subsequent Planning Phase is
proposed, however not included in this consultancy.
In this introduction, the INVENTORY PHASE is described in terms
of its structure and contents. The concrete outcome of the
INVENTORY PHASE is a Natural Resource and Utilisation Inventory
(NRUI). An Environmental Bibliography is provided as an annex
to the NRUI.
The NRUI is intended, for the purpose of this study, to serve
as a systematic compilation of basic and essential data and
information regarding the natural resources and their use.
Therefore, the NRUI forms a guide to the preparation of a
Planning Programme for the Okavango Delta Region. In the future
it could also serve as a guide to the preparation of plans for
any of the sub-areas of the region and also be the start of a
systematic data-base for any work related to planning and
management of natural resources.
The geographic area covered by the inventory appears on Map 1
in "GENERAL DESCRIPTION OF THE STUDY AREA". It must be
emphasized that the NRUI, in accordance with the Terms of
Reference, has been prepared as a desk top study, which means
that it draws on knowledge from existing studies and documents
and various other sources.
In order to guide the compilation and presentation of data, a
broad review has been made of the study area in terms of its
extent, main features, past and present resource use. A brief
review of earlier major studies of the area is also provided.
These reviews, the GENERAL DESCRIPTION OF THE STUDY AREA, is
included the INVENTORY REPORT.
Since the existing amount of information is huge, the need to
structure and organize the description in a systematic way has
been evident. Therefore, the information is sub-divided into
two major parts: NATURAL RESOURCES and RESOURCE UTILISATION
respectively. Within the two parts various relevant Subject
Areas have been identified as shown in the following table.
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NATURAL RESOURCES

RESOURCE UTILISATION

CLIMATE
HYDROLOGY
GEOLOGY
SOILS
TOPOGRAPHY/GEOMORPHOLOGY
BOTANY
ZOOLOGY
ECOLOGY
SCENIC,NATURAL AND CULTURAL
FEATURES

POPULATION AND SETTLEMENTS
AGRICULTURE
FORESTRY AND VELD PRODUCTS
WATER USE AND TRANSFER
WILDLIFE UTILISATION
FISHERIES
TOURISM AND RECREATION
MINING AND QUARRYING
INFRASTRUCTURE
NATURE PRESERVATION
ADMINISTRATIVE STRUCTURES

For the compilation of specific information related to the
various subject areas, the work has been guided by the
rationale given in the following paragraphs.
CLIMATE
Knowledge of climatological conditions helps in appraising
environmental/developmental issues. Vegetation and fauna
reflect climatic conditions. Precipitation affects ground and
surface water supply. Wind and rainfall are important in
determining erosion hazards. Wind and solar radiation are
important parameters for soft energy production. Wind is also
critical in air-borne pollution hazards. Climato-logical data
are also important to many aspects of land use and settlement
planning at the sub-regional level.
HYDROLOGY
Hydrological information is vital to the understanding of
ecological processes, for the assessment of the availability
and quality of water resources and their sustainability for
various uses. It helps in assessing the aesthetic and
recreational qualities of areas. Hydrological information is
also important for the assessment of flood regimes, and to the
planning of physical infrastructure.
GEOLOGY
Knowledge of geological factors is crucial to the
identification of minerals and consequently to the mining
industry. It is also important in determining the availability
of building and construction materials. Geology is related to
geomorphological and topographical features, and plays a part
in soil genesis. Knowledge of rock types facilitates the
extrapolation of soils information to unsurveyed parts of the
region. Finally, geology is important to the understanding of
geohydrological conditions.
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TOPOGRAPHY AND GEOMORPHOLOGY
Topographical information generally describes the physical
landscape, indicating the locations of mountains and hills,
valleys, and the altitude of the land. Steepness and the forms
of slopes can be described
Topographical data contributes to
the evaluation of land capabilities for various uses, and to
the determination of types and rates of geomorphological
processes. It also helps in assessing probable climatological
variations, especially at the sub-regional and settlement
level.
Geomorphology has a role to play in planning, development and
management of land. Geomorphological mapping of an area
describes landforms, as well as superficial material of an
area. It provides a record of the dynamic elements of a
landscape (e.g. areas of instability, mobile dunes, river
erosion). It helps in the classification of the suitability or
unsuitability of land for various types of land use. Studies
of geology, soils and hydrology can all benefit and be
facilitated by access to geomorphological surveys and
information.
SOILS
Knowledge of soil characteristics (in combination with other
data) is important for identification of agricultural potential
and constraints at various planning levels. It is crucial to
urban development, for designing waste disposal systems, other
physical infrastructure, and determining building and construction suitability. General knowledge of soil characteristics,
geomorphological processes and climatological data helps the
understanding of ecological processes, erosion hazards and
other land stability/instability issues.
BOTANY
Information on plants and vegetation is essential for a general
understanding of the ecology within a given area and also for a
knowledge of resources used by animals and humans. Vegetation
is an important element in non-consumptive activities like
tourism, recreation, research and education. Plants and plant
communities can act as indicators of environmental conditions
like soil features, flooding regimes, hydrological conditions
and history of the landscape and its utilisation. Determination of eco-zones and carrying capacities most often
involves information on plants.
ZOOLOGY
Information on wild animals (e.g. insects, reptiles,
amphibians, fishes, birds and mammals) is essential to the
general understanding of ecological relationships and to
3

conservation work. Such information is essential to the
knowledge of resources for production of meat and other
products by hunting, fishing and gathering. Animals are used in
non-consumptive ways such as game-viewing, photosafaris and
general recreation as well as being vital to research and
education. Prevention or decrease of damage on crops, forests
and rangeland necessitates knowledge of the animals involved.
ECOLOGY
Ecology is the study of how living organisms, i e, microorganisms, plants and animals, interact among themselves and
with their physical environment, soil, water, air etc. By
studying the system as a whole, ecology can explain
interdependencies in nature, and assess the impact, sometimes
unexpected and far reaching, which certain events and human
disturbances can have. Ecological knowledge is necessary in all
sustainable utilisation of living resources, and planning for
such utilisation. This applies to highly modified ecosystems as
in agricultural ecology as well as in the utilisation of cattle
ranges or more natural systems. Ecological studies can provide
information on the requirements for species of special interest
to man, on carrying capacities as well as on optimal
sustainable offtake rates under different conditions.
Ecological knowledge is essential in selecting areas for
preservation and critical areas for the survival of migrating
animals.

SCENIC, NATURAL and CULTURAL FEATURES
Information on areas of special scenic beauty, of natural,
scientific and cultural interest is important for assessing the
resource base for tourism and recreation. It is also vital for
a general understanding of the historic and cultural heritage
and constitutes an irreplaceable base for scientific and
educational exploration. Areas and sites of such interest often
are subject to competition for other uses.
POPULATION and SETTLEMENTS
Population distribution and settlement patterns frequently
reflect resource utilisation. The perception of resources
varies between socio-cultural groups, and through time, within
any one group. The development and distribution of settlements
through time tend to reflect the perception of the relative
importance of various resources. Occupation usually occurs
first in those areas with least constraint to resource
exploitation, moving into more difficult areas as pressures
increase, technologies improve, or relative values change.
Increased pressure will also lead to greater intensity of
utilisation. A population distribution map can provide a
general indication of pressure on natural resources. It can
4

also alert the planner to areas of potential problems due to
excessive pressure on particular resources (eg. firewood,
rangeland).
AGRICULTURE
Cultivation of the land is one of the most important ways in
which man changes the natural environment. It is frequently an
"exclusive" activity in that natural vegetation is removed, and
wildlife is deliberately excluded. Management systems can
either improve soils or deplete the», control or aggravate
erosion. Use of modern pesticides, herbicides and inorganic
fertilizers can have impacts well beyond the boundaries of the
cultivated field. The issues of cultivation are intricately
related to those of livestock husbandry and settlement
development.
Livestock husbandry systems vary in the types and intensities
of their environmental impacts. They can have fundamental
effects on vegetation and rangeland resources, and put demands
on surface and sub-surface water sources. Domestic livestock
compete with wildlife for resources.
As population grows pressure increases on land resources.
Either additional cropland is required or more intensive use
must be made of existing cropland. Simulatneously, increased
pressure is placed on rangeland resources, as demands for
livestock increase. Meanwhile residential and service needs of
the growing population lead to encroachment of settlements onto
both arable and range land. Either a structural transformation
occurs or the basic resources are depleted.
FORESTRY and VELD PRODUCTS
A comparison between the distribution of veld resources and
their exploitation reveals areas of excessive pressure or
alternatively of potential expansion. This in turn helps in the
regulation of utilisation for sustainable production over the
long term.
WATER USE and TRANSFER
Given that the availability of water is a determinant to all
natural and human life and activities, and in view of
Botswana's generally limited water resources, the issue of
water use is extremely important. Both underground and surface
water sources are vital to the maintenance of the dynamic
ecological balance. The extraction of water should be carried
out on a sustainable basis or otherwise in full understanding
of the ecological consequences. Surface water also constitutes
the habitat for exploitable plants and animals. Water use is
linked not only to its quantitative availability, but also to
its quality.
5

WILDLIFE UTILISATION
As described in the section dealing with wild animals, wildlife
provides an important source of meat and other products by
hunting, gathering and fishing as well as having nonconsumptive uses. The sustainibility of the wildlife resource
is dependent on biological factors in relation to e.g. laws and
regulations, demarcation of hunting and reserved areas,
conflicts with other land uses and present and potential
utilisation rates.
FISHERIES
Fish are generally considered as an important food rich in high
quality protein and fisheries development is given high
priority in many parts of the world. In Botswana, the fish
resources have been and still are under-exploited. The
fisheries sector therefore offers a great development potential
and can if properly managed, create job opportunities for many.
It offers an alternative or complement to arable farming and
animal husbandry which are hampered by droughts. If well
managed, fishing has few of the negative environmental effects
of other sectors.
TOURISM and RECREATION
Tourism is, in terms of foreign exchange revenue, third in
importance after mining and livestock sectors. Tourism and
recreational use of areas, however, may cause natural,
cultural, and social conflicts. The location of areas of
interest is important for assessment of conflicts with other
uses and also for the identification of new areas for use by
this sector. The type of interest or activity is important in
assessing the intensity of use in terms of the ecological/
environmental carrying capacity and compatibility with other
uses. The availability of supporting infrastructure is equally
important to the influence and success of the tourism and
recreation sector.
MINING and QUARRYING
Mining is the single most important economic sector in Botswana
in terms of foreign exchange generation. The existing and
potential mining and quarrying activities are directly related
to the geographical location of economically viable deposits.
Growing demands and higher market prices make mining in
sensitive areas more attractive. Environmental effects are
impossible to avoid. Knowledge of potential mining and
quarrying sites will help in avoiding unnecessary conflicts
with other land uses. Improved techniques in operation will
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reduce pollution hazards and the consumption of other resources
such as water.
INFRASTRUCTURE
Infrastructure is basic to economic development and the
exploitation of natural resources. The degree of development
in communications and transport infrastructure affects the
economics of access, exploitation and marketing of natural
resources, or the products therefrom. Other infrastructural
components, such as sewage and waste disposal systems, and
energy production systems affect the extent of pollution which
may occur that in turn may reduce the value of the resource
base. Sanitation systesm likewise influence the impact that
natural diseases and disease vectors have on health. On a more
local scale infrastructure can disrupt drainage systems
directly thereby affecting vegetation and other ecological
components; directly consume gravel and earth resources leaving
localized environmental scars.
Wherever it has been felt to be more appropriate,
infrastructural issues have been included in other chapters.
For example, live-stock related infrastructure is covered under
Agriculture, tourism infrastructure under Tourism and
Recreation, etc.
NATURE PRESERVATION
Preservation means the total protection of certain areas or
species, as different from the conservation of all resources.
Areas of particular national or international concern because
of rarity, high ecological diversity or representativeness
should be preserved for the future. All species represent an
actual or potential value to man, and preservation of
threatened or rare species and their environment is essential.
Preserved areas offer opportunities to study the function and
dynamics of undisturbed ecosystems, which is important for
managing or restoring other systems. Preservation can often be
combined with non-consumptive use, eg, well managed tourism,
research and education.
ADMINISTRATIVE STRUCTURES
Although this subject area does not deal with either the
natural resources, nor with their utilisation per se, the
understanding of the administrative structures, existing laws
and regulations is fundamental for any planning exercise or
implementation programme. Although laws and regulations will
be dealt with sectorally, i.e. under each relevant subject
area, a summary review is given in this chapter.
During the course of the literature review and data collection
it was felt that the primary goal of the inventory phase - to
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create a platform for the preparation of a planning programme could not be met unless the ultimate use of the data was
better known. Therefore, existing goals, policies and issues,
on-going projects, plans and proposals were compiled and
presented in a working paper, that has been discussed with
relevant District bodies, and circulated to and discussed by
Steering Group members. The contents of this report has been
integrated into the relevant sections of the NRUI, to provide a
comprehensive review of all relevant aspects of the resources
and their utilisation. The NRUI also attempts to identify gaps
in existing information as they are deemed necessary for
further planning and resource management. Finally it has to be
stressed that the NRUI cannot itself accomodate all existing
information. It therefore partly is designed to provide
references to sources for further information.
The individual subject areas are presented in chapters with the
following layout:
Resource Chapters
1.
2.
3.
4.
5.
6.

INTRODUCTION
GENERAL DESCRIPTION
SPECIFIC DESCRIPTION
MAIN INFORMATION SOURCES AND ONGOING STUDIES
GAPS IN INFORMATION
REFERENCE LIST

Utilisation Chapters
1.
2.
3.
4.
5.
6.
7.
8.
9.

INTRODUCTION
GENERAL DESCRIPTION
SPECIFIC DESCRIPTION
PLANS, PROJECTS AND PROGRAMMES
GOALS, POLICIES, LAWS AND ADMINISTRATION
CONFLICTS AND ISSUES
MAIN INFORMATION SOURCES
GAPS IN INFORMATION
REFERENCE LIST

The chapter entitled CONCLUSIONS contains a summary statement
of the resources and their utilisation in terms of potential,
conflicts and issues. It also provides a summary statement of
gaps in information.
The descriptive part of the NRUI is supplemented with maps at
a scale of 1:500 000. These maps are reproduced in a
transparent version to be used by the planning staff of the
districts, and lodged with the Department of Town and Regional
Planning. Considering the level of detail of mapped information
that has been possible to provide in this regional study and
also considering the impractical size of 1:500 000 maps, maps
at the scale of 1:2 000 000 have been included in the relevant
sections of the descriptive report.
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A separate annotated bibliography is being prepared containing
the relevant literature on the natural resources of the study
area. This bibliography is being integrated with the national
bibliography on Botswana's environment currently under
preparation at National Institute of Research (NIR).
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GENERAL DESCRIPTION OF THE STUDY AREA
This chapter gives a short description of the study area as a
general introduction to the sector-oriented chapters that
constitute the bulk of this inventory report. Specific topics are
treated in the following chapters, where references are also made
to original literature.
1

THE PHYSICAL ENVIRONMENT
The study area encompasses about 118,700 km2 in northern
Botswana, between about 18 and 21° south and 21 and 26°
east. It is the wettest part of the country, including the
permanent and seasonal wetlands of the Okavango delta, Lake
Ngami, the Kuando-Linyanti-Chobe river system and the
Makgadikgadi pan complex.
The precipitation is the highest in the country, ranging
from ca. 350 mm per year in the south to ca. 650 in the
northeast. Rains fall during summer, from October to April,
and mainly in heavy storms. Temperatures vary between
monthly mean maximum of 34°C (October) and mean minimum of
6-7°C (June) and less than 10 days annually with ground
frost in Maun and Shakawe. The best agricultural climate is
in the Kasane - Pandamatenga area, but even there the risk
of drought and crop failure is considerable.
The topography of the area is very flat with a highest
altitude of ca 1100 m asl near Pandamatenga and between 910
and 93 0 m asl in the Ngami, Makgadikgadi and Mababe
depressions. The area is covered with deep deposits of
aeolian and alluvial sands and silts of the Kalahari beds.
These soils are generally neutral or slightly acid, poor in
nutrients, poorly structured and with low water holding
capacity. More fertile vertisoils, molaposoils etc., finer
in texture and richer in organic material are mainly found
on flood plains and in some depressions. The best agricultural soils are the vertisoils and basaltic soils in the
Pandamatenga area.
The bedrock consists mainly of Karroo sediments, material of
the Ghanzi, Kwebe and Damara formations and granitoid
gneisses of the old basement complex. There are a few places
where the bedrock is exposed in hills and low mountains,
mainly west and south of the delta (Tsodilo, Aha, Kwebe and
others) and in the north east (Gcoha, Shinamba and others).
The main features of the landscape are the different wetland
areas. The Okavango delta is formed by the Okavango River,
entering the country from the northwest as a single large
river. After passing the "Panhandle", the river divides and
its channels fan out forming a more than 20 000 km2 inland
delta with permanent and seasonal swamps, open channels and
lagoons, sudd vegetation and sandy islands. Almost all the
water evaporates or is transpirated by the vegetation and
11

very little leaves the delta as outflow. The delta and its
surroundings are highly dynamic because of effects on the
hydrology by seismic activity and of interactions between
the hydrological regime and vegetation and animals.
The Lake Ngami receives its water from the Okavango swamps
through the ephemeral rivers Nhabe and Kunyere. The former
main inlet, the Thaoge river, has not flowed into the lake
since the 1880s, when the lake was permanent and
considerably larger than today.
The Kuando River enters Botswana from the Caprivi strip,
flowing first towards the southeast then eastnortheast,
changing name first to Linyanti, later to Chobe before it
joins the Zambezi. For much of its length it forms the
border between Botswana and Namibia. The river channel is
frequently divided and ill defined and edged with swamps and
flood plains. A delta and the Lake Liambezi (currently dry)
are formed by the rivers, but are mainly situated within the
Caprivi.
The Makgadikgadi depression is the remnant of a once large
lake existing during a period of wetter climate than the
present. Today it includes a mosaic of sand ridges and large
pans, in the rainy season forming ephemeral shallow lakes,
fed mainly by local rains. The Boteti river carries water
from the Okavango delta to the Mopipi swamps, into Lake Xau
and the Makgadikgadi depression.
2

BIOLOGICAL ENVIRONMENT
The large scale vegetation pattern follows the rainfall
gradient with increasing precipitation towards the north and
northeast. The pattern is modified by the large wetland
areas, by local topography and soil conditions and by past
and present land use. The wildlife occurrence depend largely
on the availability of drinking water, the suitability of
the vegetation as fodder and for protection, and various
forms of human impact.
Most of the area is covered by tree and shrub savanna,
towards the north changing into woodland and to dry
deciduous forest in the Chobe area. In the south is shrub
savanna, rich in Acacia species. In the tree savannas are
patches with palm savanna with Mokola palms (Hyphaene
petersiana). Mopane (Colophospermum mopane) is often
dominant in the woodlands, and the forests in the northeast
are dominated by Mukwa (Pterocarpus angolensis), Mukusi
(Baikiaea plurijuga) or miombo species, eg. (Brachystegia
species).
More or less open edaphic grasslands occupy parts of the
Makgadikgadi, Mababe and Ngami depressions and the Nxai pan.
Aquatic grasslands of different types occur in the Okavango
delta and along the Kuando-Linyanti-Chobe rivers. The swamps
in the delta and along the rivers in the north contain reed
12
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beds and sudd vegetation and floating mats of attached and
non attached plants. Many rivers and drainage lines are
fringed by riparian woodland and forest.
Not much is known about the invertebrate fauna, except for
the tsetse fly, that is virtually eradicated. Termites are
probably of great ecological significance in the area.
The fish fauna in the delta and the rivers in the north is
comparatively diverse. At present 83 fish species are
recorded from the delta, although much fewer are common in
any one area or in catches. The production of fish in the
nutrient poor delta is considered to be relatively low.
Most species of amphibians and reptiles occurring in
Botswana are recorded from the area. The best known species
is the commercially important nile crocodile, which has
fairly good populations in the Okavango and the KuandoLinyanti-Chobe rivers.
The wetlands in northern Botswana include areas of great
importance for birdlife. There are viable populations of a
number of globally threatened or endangered species, and
some areas are winter habitats for palaearctic migrants.
Large and spectacular species like herons, storks,
flamingoes and many raptors are important for tourism.
Northern Botswana still has a rich and diverse mammal fauna,
the dominating groups being bats, carnivores, ungulates and
rodents. Among the most abundant large mammals are giraffe,
hippo and impala, while elephant and buffalo may have the
highest biomass. Many species are highly mobile, performing
long-ranging regular or stress induced migrations. Thus they
require large areas, sometimes reaching outside the studied
area and even outside the country, for a high productivity
and long term survival. Biotope changes through intensive
human exploitation of land and the construction of fence
lines are important disturbances for these species.
HUMAN POPULATION AND RESOURCE UTILISATION
The water-rich northern part of Botswana, once teeming with
wildlife and fish, was one of the first inhabited areas.
Today it is one of the ethnically most diverse areas. There
are Koi-san speaking peoples like the Bateti, Bagumani and
Banoka, bantu speaking cultures like Bakgalagadi, Bayei,
Hambukushu and Subiya. Among the last to arrive in the area
are the Batawana and the Herero. All these peoples depend on
the resources of the region in the form of various
combinations of gathering, fishing, hunting, agriculture and
livestock husbandry.
Most peoples are involved in arable agriculture in the form
of small scale dry land farming or floodplain (molapo)
13

agriculture, well adapted to the changing water levels.
There is also large scale commercial farming in the
Pandamatenga area, and experiments with irrigated
agriculture, including the cultivation of paddy rice, in the
southern part of the Okavango delta.
Livestock, particularly cattle, have increased in numbers
and distribution during the last decades. Cattle play an
important economic and cultural role, and a large proportion
of the stock is owned by the totally or largely cattle
oriented Herero and Batawana. The management is mainly semitraditional, centered around villages and cattle posts. A
few dairy herds are run close to major settlements, where
the market is good. Livestock depend almost entirely on
natural range for their fodder, and the numbers tend to
fluctuate between years depending on fodder availability,
ie, basically following the rainfall. The recent drought is
believed to have reduced the cattle population by up to 40%.
The distribution of livestock in the area is poorly known,
but large concentrations occur, particularly in dry years,
along the fringes of the delta, around Lake Ngami and in
the Rakops-Mopipi area. In these areas overgrazing has led
to severe range degradation and subsequent wind erosion.
The delta inside the Buffalo fence and areas north of the
delta and in Ngamiland Stateland have been declared stock
free zones under the Stock Disease Act. About 17% of the
area are protected as National Parks and Game Reserves. This
favors various forms of game utilisation: non consumptive,
like game watching and photographing tourism inside the
parks and reserves, and consumptive use outside. Consumptive
game utilisation includes an important subsistence hunting,
safari hunting, live capture of animals and intensive game
farming, ranching or cropping operations. There are plans to
delineate Wildlife Management Areas, around parks and
reserves with the double intention to serve as buffer areas
between large protected game population and other land use,
and to facilitate harvesting of surplus animals.
Fishing is important in the delta, along the rivers in the
north and, when water level is high enough, in Lake Ngami.
Most fishing is on a subsistence level or for small scale
local markets.
A wide variety of veld products are used in the area,
including fire wood, material for building, fencing,
roofing, furniture and various utensils, arts and crafts,
food, drink and medicines. The use of veld products differs
between areas and ethnic groups.
There are four commercial forestry concessions in the northeastern part of the area, mainly exploiting Mukwa
(Pterocarpus angolensis) and Mukusi (Baikiaea plurijuga).
Administratively the area includes the Chobe District and
parts of Ngamiland and Central Districts. In the last
14

census, 1981, the total population was 87,550. The area is
mainly rural, with (1981) almost 60% of the population
living in settlements with less than 500 inhabitants.
Urbanization is, however, ongoing, both in the meaning of
people moving into urban areas and in that rural settlements
obtain urban structures and functions. Contributing reasons
for urbanization are, for example, the increased
opportunities for employment with the construction and
opening of the new abattoir in Maun, the Chobe Forest
Industries sawmill in Kasane and other industries and the
establishment of the Gomare sub-district centre. Factors
working in the opposite direction may be the possibilities
to obtain water for humans and livestock in previously
waterless areas by deep bore hole drilling. Also the
eradication of the tsetse fly may encourage the spreading of
livestock and people. At the same time the mobility of
households and individuals may increase as traditional
regulations are breaking down and the infrastructure
improves.
Improvement of the infrastructure is a reason for and a
result of increased utilisation and commercialization of
resources. Also new marketable resources, e g, the
wilderness itself as a base for a tourist industry, can be
detected and exploited as communications improve.
At present only four major roads in the area (NataKazungula, Kazungula-Kasane, Sehitwa-Konde and RakopsMopipi) have bitumen surface, but there are current plans to
upgrade a number of roads. Also air communication,
particularly important for the development of tourism is
being improved. Postal services and telecommunications are
still not well developed in the region, and government
bodies, tourist operators etc rely mainly on radio
communication.
As communication with the rest of Botswana is improving, the
same can be said in an international perspective. Until 1980
Botswana was locked up between Rhodesia and South Africa.
With the liberation of Zimbabwe new ways for contacts and
communications within southern Africa and, eg. via the ports
in Mozambique, with overseas countries were established.
With the anticipated creation of a free Namibia this development could continue, and open new communications, eg, for
Shakawe and other villages in the northwest. Tourist
industry and wildlife management should benefit from
increased international cooperation, joining the wilderness
areas in northern Botswana with Hwange and other areas in
Zimbabwe and, for example, Etosha Pan in Namibia.
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CLIMATE
INTRODUCTION
This chapter describes the climatological conditions of the
study area as they re1ate to planning and management of
natural resources at a regional level. A lot of data for
many aspects of the climate is compiled by the Department of
Meteorological Services. Only a limited selection can be
presented in this report.
GENERAL DESCRIPTION
The climate of the study area is generally speaking the
mildest found in Botswana and has, in the northern parts,
the highest precipitation in the country. However, even
here rainfed agriculture is often precarious. The main
rainy season lasts from November to March with October and
April as transition months. Only a very small portion of
rain falls outside the summer months of October - April.
Most of the rain falls in spells of 2 - 4 days and a few
occasions of heavy rainfall account for the bulk of the
annual precipitation.
The analysis (Bhalotra, 1984) of the rainfall at Gaborone,
Mahalapye and Maun has indicated that 70 - 73% of the total
number of rain days with rainfall of 10mm or less only
contributed 22 - 25% to the seasonal rainfall whereas the
rain days with over 20mm, although only 12 - 14% of the
total number of rain days accounted for 50 -55% of the
total.
The highest temperatures are normally recorded in October
and November and the yearly minimum temperatures in June or
July.
Easterly winds are most frequent if the periods of calms are
not considered. The study area has three synoptic stations:
at Maun, Shakawe and Kasane. The rainfall records for these
stations go as far back as the 1920's and the 1930's. Other
parameters have been recorded from the late 1950's or the
early 1960's except for Kasane where the period of
observations only started in 1982. There are also three
agricultural research stations with shorter periods of
records.
SPECIFIC DESCRIPTION
Rainfall
The station network is reasonably dense along the western
fringe of the Okavango Delta, in the southern part of the
delta base, along the Boteti River and also in the northeastern part from Lake Liambezi to Kasane. This leaves a
17

150-200km wide corridor open to approximations and where the
annual average rainfall increases from around 450 - 500mm in
the south to 600mm in the northern part. Apart from the
synoptic stations with long and almost complete records,
other stations often show significant data gaps or have
short periods of operation. Within the Okavango Delta there
are several stations. Due mainly to inaccessibility these
stations show gaps in the period of records. This is often
the reason why most reports and investigations only consider
data from Kasane, Shakawe or Maun and sometimes
Pandamatenga, Sehitwa and Rakops.
Long term and recording rain gauges have been operated in
the Okavango Delta since late 1970's and recently automatic
weather stations have been added to this network in order to
obtain better input data for hydrological modelling purpose.
Scattered data indicate lower rainfall values than expected
but a few more years of good quality data is still needed
before a reliable pattern can be determined.
The CLIMATE map (Map 1) shows an attempt to draw isohytes
for the study area. Kasane, Maun and Shakawe have been used
as key stations. For other stations with short or incomplete
data periods the long term annual average rainfall has been
calculated (adjusted) by comparison to the nearest key
station.
This is a rough method but can serve as a general
indication. However, it should be born in mind that
stations in the area are not normally strongly correlated
(FAO, 1977). It is not unusual that stations close to each
other show considerable differences on a daily or monthly
basis. This is due to the fact that most rain falls in
relatively short showers or thunderstorms of rather local
character.
The highest long term annual average rainfall is recorded at
Kasane, 662mm, and the lowest at Rakops, 350mm. Noticeable
is the relatively low rainfall along the western fringe of
the Delta. Suspicion has been expressed (FAO, 1977, SMEC
1987) regarding the reliability of the data from Gumare and
Nokaneng but short term records (4 years) from the
agricultural research stations at Etsha are in agreement
with the Gumare results.
Rainfall intensities above 35mm per hour are often exceeded.
This is considered to be a threshold value for erosion. The
erosive potential is particularly high during the beginning
of the rainy season when the vegetative cover is low and
rainstorms are accompanied by strong winds and occasional
hail.
In Tables 1-5 below further information is given on rainfall
intensities, daily and monthly maximum rainfall etc. Figures
1 and 2 show diurnal variation and mean pentad rainfall
(rainfall over a five day period) respectively for Maun.
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Information already given on the map entitled CLIMATE is not
necessarily repeated. Throughout the chapter tabulated data
is from Bhalotra (1984) except where specified.
TABLE 1. DAILY MAXIMUM RAINFALL
(0800LT - 0800LT NEXT DAY)
Oct.
Kasane
(1922-86)

Nov.

Dec.

Jan.

Feb.

Mar.

Apr.

60.0

61.2

127.0

124.0

103.0

135.9

83.3

Pandamatenga 75.0
(1962-86)

66.7

119.5

92.0

95.0

160.0

76.0

Maun
(1922-86)

54.6

54.4

80.9

101.8

139.5

120.4

46.8

Shakawe
(1945-86)

41.5

100.5

89.5

118.1

85.0

66.0

56.3

LT means Local Time.
TABLE 2. MEAN AND MAX MONTHLY RAINFALL
Jul. Aug.
Pandacraberga 0.0 0.0
(1962-85)
0.0 0.0

Sg). Oct.
Nw.
Dae
Jan.
Feb.
1.9
19.0 72.0 127.4 134.0 U05.7
17.0 87.5 194.2 359.5 316.0 236.0

Rsane
(3522-85)

0.0
0.0

0.2
7.5

1.7
21.1 71.4 148.7 163.0 135.0 97.8 24.3 3.8 1.6
41.0 106.6 161.5 362.5 516.1 479.6 441.6 290.7 57.4 46.5

Mm
(1922-85)

0.1
5.4

0.3
9.6

2.6
31.9

Shakawe
0.0
(1945-65)

16.6
101.1

50.3
169.6

79.1
262.2

Mar.
fipc.
May Jun.
76.0 27.2 1.3
1.3
393.0 225.4 20.0 16.0

109.7
395.9

100.3
365.7

73.4
273.8

0.2
2.7
13.4
60.9 104.9 130.8
0.8
4.0
44.1
66.5
291.5

137.6
236.7

25.1
120.4

5.8
62.3

86.1 24.0 2.8
0.4
368.9
401.5
31B.8

TABLE 3 . PROBABILITY % AND MAXIMUM DAILY RAINFALL (MM) LIKELY
No.Yrs

80

Kasane
Shakawe
Pandamatenga
Maun
Sehitwa

65
43
25
65
29

TO BE EQUALED OR EXCEEDED
60
50
40
30
20
48
40
43
37
33

60
54
57
42
45

64
57
67
47
48

19

70
58
74
48
56

75
61
79
57
62

10

83
75
91
71
74

0.8
17.1

5%

93
85
105
98
80

118
98
148
116
119
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TABLE 4. FREQUENCY OF ANNUAL PRECIPITATION
PROBABILITY
OF
EXCEEDANCE

AVERAGE
RETURN
PERIOD

DEPTH (mm)
MAUN

SHAKAWE

0.001
0.01
0.02
0.05
0.10
0.20
0.50
0.80
0.90
0.95
0.98
0.99

1 000
100
50
20
10
5
2
5
10
20
50
100

1 350
1 020
925
795
695
595
435
320
270
240
205
185

1 510
1 150
1 050
905
800
685
510
380
325
285
250
225

NOTE: Log-normal distribution applied to 63 years from
Maun 1922/23 - 1984/85, and 45 years from Shakawe
1932/33 - 1984/85. (SMEC, 1987b. p.14).
TABLE 5. RAINFALL INTENSITIES:
Period
Rainfall
(mm)
10
15
30
45
60

MAUN

21.2
29.8
44.2
56.3
63.7

mts
mts
mts
mts
mts

Sunshine and Solar Radiation
The duration of bright sunshine is shown in Table 6 where
the figures in brackets indicate bright sunshine duration as
a per-centage of the day length. The highest figures occur
during the dry period when it is less cloudy. The solar
radiation is at a maximum in the summer (Dec.) as could be
expected (Table 7 ) .
This solar radiation is quite adequate year round for
heating, and an increasing number of homes are being fitted
with solar water heating units. Conversion of solar energy
to electricity requires expensive solar panels. Use of
solar energy for pumping water, for example, will be
determined by cost factors as depth to water table will
influence power required and number of panels needed. The
issue becomes one of economics rather than technical
feasibility. However, it is an attractive source of energy
and the long term economical perspectives are good as the
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TABLE 6

MEAN DAILY HOURS OF BRIGHT SUNSHINE

J Ü L A g ^ C c t R v D s c J a n l f t l t e ^ r l ^ J ü t i

Atrual

fósane
1982-65

9.1
(83)

9.9 10.0 7.8
(87)
(84) (63)

7.6
(59)

6.2
(47)

6.8
(52)

8.0
(63)

6.7
(55)

8.5
(73)

9.0
(81)

8.8
(81)

8.2
(68)

Man
1967-85

9.8 10.2 10.0 8.8
(90)
(90)
(84) (70)

8.1
(62)

8.3
(63)

7.8
(60)

7.5
(60)

8.3
(69)

8.9
(77)

9.7
(87)

9.6
(89)

8.9
(74)

askae
1967-85

9.0 10.0 10.1 8.4
(82)
(88)
(85) (68)

7.2
(56)

7.5
(57)

7.1
(55)

7.6
(60)

8.1
(67)

8.9
(77)

9.3
(84)

9.4
(86)

8.6
(72)

TABLE 7 . CALCULATED AVERAGE DAILY TOTAL SOIAR RADIATION O N HORIZONTAL SURFACE
(MJ/m2/day)
Jul

Aug

Sq?

Oct

Ncv

Dae

Jan

B±>

Mar

Apr

May

JLn

Kasane 17.7
1982-85

20.9

23.9

22.5

23.0

21.1

22.0

23.4

20.1

20.2

18.4

16.8

20.8

Man
17.9
1967-85

20.7

23.5

23.9

23.9

24.5

23.7

22.6

22.2

20.4

19.8

17.0

21.7

Snatews 17.6
1967-85

21.0

24.0

23.4

22.4

23.1

22.5

22.8

22.2

20.7

18.8

17.4

21.3

electronic components for this type of pump are expected to
drop in price improving their competitiveness with diesel
driven pumps. The depth to the ground water table in the
study area is also often shallow enough to allow
installation.
3.3

Temperature
Surface temperatures are displayed in Table 8. The mean
monthly temperature (t) can be calculated by applying the
formula:
Mean(t)

Max(t) + Minft)
2

which is a good approximation for stations in Botswana.
Detailed measurements made in an experimental area in the
seasonal swamp (Okavango) in 1975 and 1976 show that the
amplitude of daily temperatures is significantly smaller in
the
swamp than for stations located in peripheral areas
(Diphaha, 1977). A marked lag in water temperatures was
also noticed.
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TABLE 8.
Masnitax.
Mssn min,

MAXIMUM AND MINIMUM TEMPERATURES (°C)

Jan Bsb Mar Apr tey Jun J u l Aug Sep Oct Hxr Dae A l t a i
32.1 30.8 31.2 30.1 27.8 25.1 25.3 28.5 32.5 33.6 33.3 32.7 30.3 Man (59-65)
30.8 30.1 30.0 28.9 27.C 25.0 25.3 28.8 32.6 34.0 32.7 31.7 29.8 aatewe "
19.6 09.2 38.2 25.1 10.4
19.4 19.7 18.8 16.3 11.2

7.1
6.4

7.1
7.1

9.9 14.7 18.6 19.5 19.2
9.1 12.9 17.5 18.6 19.0

14.9
14.7

H i ^ e s t max 40.3 41.7 39.8 37.0 33.4 30.6 31.3 38.8 39.5 41.4 41.7 40.6
39.2 37.3 36.5 36.0 32.6 30.6 31.9 34.7 38.0 39.5 39.6 39.2

41.7
39.6

L3*=stlirin. 9.2 10.6
10.6

6.2
11.3

4.4 -1.1 -5.8 -3.6 -3.5
8.8
7.0
0.4 -7.5

M=ui

3.9 9.0 9.4 8.4 -5.8 M*n
-6.1 -5.5
2.0
2.0 10.0 11.4

The occurrence of frost is given in Table 9. The upper
figure gives the number of days of ground frost (screen
temp.<3°C) and lower figure applies to air frost (screen
temp <0°C). As a rule the risk for frost increases towards
the south-west.
TABLE 9.

Maun

pr
0
0

AVERAGE ANNUAL NO. OF DAYS OF FROST
i(1976-85)
May
Jun
Jul
Aug
Sep
Total
0.2
7.8
1.7
0.1
0
9.8 ground
0
0
0
0
air
0
0

Shakawe

0
0

0.2
0

1.0
0

1.7
0

0
0

0
0

2.9
0

ground
air

The minimum temperatures given in Table 8 indicate that over
a long time period (1959-86) there is also a risk of ground
frost in May at Maun and in September and October at
Shakawe. In the same way there must have been occasions of
air frost in May, June, July and August at Maun and June,
July and August at Shakawe. A comparison with Table 9
suggests that the past ten years have been milder than the
preceding twenty years.
The variation of soil temperatures in Shakawe and Maun under
bare soil is shown in Table 10.
3.4

Relative Humidity
The relative humidity is generally highest in the early
morning between 0500 and 0700 hours when the temperature is
lowest. It decreases rapidly and reaches its minimum 1400 1600 hours. It rises steeply between 1700 - 2000 hours after
which it slowly approaches the morning maximum again (Table
11).
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TABLE 10. MEAN MONTHLY SOIL TEMPERATURE (°C) UNDER BARE SOIL
SHAKAWE (1965-1980)
0800

L.T.

10cm

20
30
60
120

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

O

24.9
29.3
27.8
28.8
29.6

25.2
26.6
27.5
28.9
29.2

25.9
25.5
27.8
29.1
29.3

24.2
23.4
26.5
28.1
28.9

20.0
21.6
23.6
25.4
26.8

16.3
18.8
19.9
22.5
24.2

14.7
20.0
19.4
21.4
23.0

18.3
21.3
21.3
23.3
23.8

24.3
25.9
25.0
26.2
25.7

24.5
28.5
28.1
28.8
28.2

25.8
28.2
28.6
29.9
29.0

25
27
28
28
29

32.3
29.8
29.8
29.5
29.7

32.2
30.4
29.8
29.9
29.6

33.6
29.5
29.8
29.7
29.5

31.7
27.3
28.3
28.8
29.0

27.9
23.2
25.2
25.7
26.8

24.2
20.8
21.4
23.0
25.3

24.4
20.8
21.1
22.0
22.9

27.9
22.3
23.0
23.9
23.9

31.0
29.3
26.9
26.6
25.9

34.5
32.3
30.0
29.7
28.7

30.6
32.6
30.0
30.4
29.1

29
32
29
30
29

29.6
31.8
31.0
30.4
29.4

30.5
31.7
31.3
30.5
29.6

32.0
30.3
31.4
29.5
29.5

30.5
29.0
30.1
29.4
28.8

22.8
24.4
25.5
26.1
26.4

23.3
23.7
22.8
23.2
24.2

23.5
22.8
22.6
22.3
22.9

26.9
25.3
24.6
24.0
24.0

24.0
30.9
28.2
26.9
26.2

32.9
33.3
31.7
29.7
28.7

31.6
33.3
32.0
30.9
29.2

30
33
31
30
29

1400 L.T,
10cm.

20
30
60
120
2000 I*.T.
10cm

20
30
60
120

MAUN (1965-1980)
0080 L.T.
10cm.

20
30
60
120

25.4
27.3
28.0
28.7
28.7

24.7
26.2
27.1
28.2
28.5

23.8
25.8
26.5
28.0
27.8

21.7
23.5
24.3
26.2
26.6

17.3
19.7
21.2
23.1
24.2

14.1
17.6
18.6
20.5
21.5

13.4
17.4
18.2
19.6
20.8

16.7
19.8
20.6
21.7
21.7

20.9
23.7
23.0
24.7
23.9

25.0
27.4
27.9
27.7
26.5

25.4
27.7
28.7
28.6
28.4

25
26
28
28
29

34.6
31.1
29.5
29.3
29.2

32.9
29.7
28.3
28.3
28.3

32.5
29.3
28.0
28.2
28.0

30.6
27.2
26.2
26.6
27.1

26.1
22.9
23.2
24.0
24.9

22.3
19.2
19.2
20.2
22.0

22.7
19.0
19.0
19.7
21.1

25.9
21.7
21.3
21.3
21.9

30.9
25.7
25.2
24.7
24.1

34.6
29.9
28.8
28.3
26.7

36.0
30.9
29.3
29.1
29.0

34
30
29
28
28

30.6
31.5
30.7
29.7
29.2

29.4
30.1
29.2
28.5
28.2

29.7
30.4
29.1
28.1
27.7

27.5
27.9
27.4
26.8
26.9

23.9
24.4
24.0
23.8
25.2

20.2
20.3
20.4
20.1
21.8

20.7
19.9
19.7
19.5
20.8

23.7
23.0
22.1
21.4
21.7

28.4
27.3
26.1
24.7
24.3

31.5
30.9
29.8
28.3
27.4

33.3
31.7
30.5
29.2
28.7

31
30
30
29
28

1400 L.T
10cm.

20
30
60
120
2000 L.T.
10cm.

20
30
60
120
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Surface Winds
The wind conditions in the area are shown for Maun, Shakawe
and Kasane in Tables 12 and 13 and by wind roses (Fig.4,5)
for the four seasons with diurnal variations (Maun only).
The prevailing winds are from east but a considerably high
percentage is recorded as calms (velocity<2km/h).
For Maun the calm periods are most frequent from evening
till early morning (approximately 2000 - 0500) and
percentages in the order of 35 - 65% are common. From
October till April, north to north-easterly winds are quite
frequent (0800 + 1100 + 1400 Local Time).
Further data for wind speed are shown on Map 2 WINDSPEED.
These data are from a relatively short period of
measurements specially collected to investigate the soft
energy potential. It indicates that the southern part of the
study area offers reasonable potential, whereas the results
from the northern parts are less promising. However, the
wind speed alone is not the deciding factor. Depth to ground
water surface etc. may be equally important if the energy is
to be utilised for windmills pumping water.
The Shakawe wind speed records are affected by the built up
areas and development in the vicinity of the station and
therefore not representative for the area as a whole. The
annual average for 1960-80 was 4.8 km/h (Met.Ser. 1984), a
decrease of nearly 20% compared with the figures shown in
Table 13. Other stations do not show such a trend.
Wind speeds in excess of 2.5 - 3 m/s (at 10m) are normally
the minimum requirement for pumping purposes and for
electricity generators somewhat more, say 3.5 m/s as an
average annual wind speed. At a conversion factor of 1 m/s
= 3 . 6 km/h, 9km/h and 12.6km/h respectively would therefore
be needed. Further information on wind potential are given
in Hodgson (1987) and Larsson (1986).
Large areas are exposed to wind erosion particularly along
the western side of the Okavango Delta. Here the land
degradation is obvious and the farmers are showing great
concern. Earlier research at Motopi and Moshu Agricultural
Research stations have shown that 10-20cm of the topsoil was
lost in two years from bare soil such as bare winter fallow
(Belien-Stockhardt, 1978). Mitigating measures can be taken
by planting wind breaks.
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TABLE 1 1 .

MEAN MONTHLY RELATIVE HUMIDITY

(%)

HOUR

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

Maun
(1964-85)

0800
1400

75
46

77
45

75
42

69
39

64
29

64
29

62
26

52
21

40
20

43
22

Shakawe

0800

79

83

80
50

75
42

69
31

71
28

68
25

59
22

50
21

53
28

(1967-85)

1400

53

55

50

TABLE 1 2 .

PERCENTAGE FREQUENCY OF WIND DIRECTION (ANNUAL)

Direction:

N N E

E S E S S W

WNW

CALM

Maun (69-78)
12.3
(05+08+11+
14+17+20 LT)
Shakawe (66-69) 7 . 8
(08+14+20 LT)

16.5

20.1

11.2

6.0

1.9

2.7

4.3

25.0

5.2

21.0

10.1

8.0

1.5

3.0

3.5

39.0

Kasane (82-86)
7.0
(08+11+14+17 LT)

13.0

27.0

12.0

3.0

1.0

2.0

3.0

32.0

TABLE 1 3 .

MEAN MONTHLY WIND SPEED (KM/HR)

Jan

B±>

Mar

Apr

May

Jin

Jul

Mam
(1967-85)
At 2 m
At 10 m

6.0
9.4

5.9
9.3

6.0
9.4

5.6
8.8

5.5
8.6

5.7
8.9

6.1 6.9 7.9 8.7 7.6 6.8
9.6 1D.8 12.4 23.7 U . 9 10.7

(1960-85)
At 2 m
At 10 m

2.8
4.4

2.8
4.4

3.0
4.7

2.4
3.8

2.4
3.8

2.1
3.3

2.0
3.1

2.2
3.5

2.4
3.8

2.9
4.6

2.6
4.1

2.9
4.6

2.5
3.9

Insane
(1982-85)
At 10 m

4.7

5.4

5.4

5.9

7.7

7.6

7.6

8.4

9.0

8.4

5.7

5.4

6.8

3.6

Aug

Sqp

Oct

Nov

Dae

Atrial.

6.6
10.4

Evaporation
Evaporation

a)
b)
c)

is

normally expressed

as

either

pan e v a p o r a t i o n ( c l a s s 'A' pan)
open w a t e r e v a p o r a t i o n (Eo) o r
p o t e n t i a l evaporation (P.E.T.).

Till recently, the Penman Formula applied used the factors
recommended by Pike (1971). It has been felt that a deeper
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study was needed in order to confirm the values applied or
to suggest adjustments. This study was carried out by SMEC
(1987a) and revised values were adopted. It resulted in
increased open water evaporation figures from 1860mm to
2169mm for Maun, (yearly average), an increase of nearly
17%.
For Kasane the calculations were based on only 5 years of
records with 2165mm as result. For Shakawe (after
correction for wind speed) the value arrived at was 2128mm.
Before adjustment the figure was 1908mm, a difference of
nearly 12%.
The recommended monthly and yearly average figures based on
the new results are given for Maun in Table 14.
The recommended pan (US class A pan) coefficients are given
in Table 15.
TABLE 14. OPEN WATER EVAPORATION (MM): MAUN
JAN
209

FEB
175

MAR APR
191 160

MAY
140

JUN
115

TABLE 15.
JAN
.85

FEB
.90

MAR
.89

APR
.93

MAY
.84

JUL
128

AUG
165

SEP
207

PAN COEFFICIENTS:
JUN JUL
.90 .82

AUG
.84

SEP
.84

OCT
237

NOV
220

DEC
222

ANNU
2169

NOV
1.0

DEC ANNU
.82 .89

MAUN
OCT
.90

The values applied for P.E.T. (modified Penman) by the
meteorological services are as follows:
TABLE 16.
MAR
165

APR
139

POTENTIAL EVAPOTRANSPIRATION:

JAN
180

FEB
155

MAY
123

3.7

Agro-climatic Zones

JUN
101

JUL
111

AUG
147

SEP
185

OCT
211

NOV
197

MAUN
DEC
196

ANNU
1910

The zoning is based on variation in growing season length,
the length of the humid period and on the number of dry days
within the season. Sixteen zones are distinguished within
Botswana (Dambe, 1987). The Study Area has six different
zones (as shown on the CLIMATE map) ranging from '1 b 1' in
the north to '3 b-c 3' in the south-eastern corner e.g. '2c
3' indicates that a growing season of 81 - 100 days can be
expected with 75 - 100% probability or in other words at
least 3 out of 4 years. The risk for 2 1 - 3 0 dry days during
this season is 50% and there is a chance of a humid period
of 20 - 40 days with 25 -49% probability.
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For full understanding the definition of the periods is
given as follows:
Growing Season
Length of growing season
(if one period only):
(if two periods or more):
Growing Periods;

Humid Periods:
Dry Days:

length of the growing period
total length of the growing periods +
intermediate dry days
Starts when the rainfall (P) exceeds half the
potential evapotranspiration P > 0.5 PET and
ends when P < 0.5 PET plus a number of days
required to evaporate an assumed 100mm of soil
moisture reserve, if available.
When P > 100% PET
When no soil moisture is available during the
growing season and P < 50% PET.

The agro-climate for the Kasane-Pandamatenga area is deemed
to be the most suitable for arable agriculture. However,
the variability of the climatological parameters are still
high with risk for drought and crop failure, a fact to be
considered when estimating long term average yields and
productions for the area (Vossen, 1987). The zoning for the
southern parts of the study area indicate less favourable
conditions for arable agriculture if Melapo or other forms
of irrigation cannot be utilised.
3.8

Air pollution
The Air Pollution Control Section of the Department of Mines
is responsible for monitoring atmospheric pollution in
declared control areas under the Atmospheric Pollution
(Prevention) Act. However, there are presently no parts of
the Study Area that are Controlled Areas under the Act.
Possible sources of industrial air pollution are coal-fired
power plants and boilers, and diesel generators but the area
has only a number of relatively small power plants.
Quarries can contribute significant amounts of particulate
matter but there are no such activities of any magnitude
that are of immediate concern. Considerable road dust is
generated along the Maun- Francistown and Maun-Shorobe and
Maun-Sehitwa roads, which settles on vegetation, or
dwellings alongside the roads.
Refuse dumps occasionally cause unpleasant odours that are a
nuisance to nearby dwellers. Burning of unsorted refuse can
also cause air pollution. Properly managed, the refuse dumps
should not cause any inconvenience. (Siting and management
of waste dumps should take into consideration the
possibility of water pollution.)
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Wind blown dust and smoke from home cooking and heating can
temporarily be a nuisance. Smoke pollution can be
problematic in winter months, and especially in low lying
parts of villages where temperature inversions trap the
smoke in the early morning.
Legislation
The Atmospheric Pollution (Prevention) Act is the only major
piece of legislation in this field. It provides for the
monitoring and control of industrial sources of air
pollutants in declared areas. There are no Controlled Areas
declared under this Act in the study region. The Act covers
only industrial pollutants. Refuse dumps are not classified
as industrial processes and therefore cannot be controlled
under the Act nor can domestic or other non-industrial fires
and incinerators or crematoria. This is viewed as a
significant short-coming in the legislation.
MAIN INFORMATION SOURCES AND ONGOING STUDIES
Except where specifically stated all the tabulated data
presented in this paper has been taken from Bhalotra (1984),
which provides probably the best and most up-to-date
analysis of Botswana's climate. Bhalotra's raw data comes
from the Meteorological Department's records. Certain types
of information can be obtained as computer printouts from
the Department, which also publishes climatological
bulletins and summaries on a regular basis. Not all weather
data is collected by this Department. Both the Department of
Water Affairs and the Ministry of Agriculture operate some
weather stations. The data collected is collated with that
from the Meteorological Department.
The Meteorological Department has proposed an expansion of
the meteorological surface observing station network under
the National Conservation Strategy. This expansion would
include "at least two synoptic, ten agro-climatological and
twenty rainfall stations each year commencing with financial
year 1988/89, and to provide personnel for manning the
stations." (MLGL/IUCN, 1988 p.79). This would contribute
considerably to general climatic understanding, to
refinement of work in agro-climatology, and ultimately with
more accurate weather forecasting.
The Ministry of Commerce and Industry has proposed an
improvement in the monitoring programme of the Air Pollution
Control Section, through increasing the level of monitoring
and the capacity of the monitoring agency. This would
involve purchase of source testing equipment and
establishment of an air pollution control laboratory. This
project has been included in the National Conservation
Strategy Action Plan proposals (MLGL/IUCN, 1988, p.58).
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5

GAPS IN INFORMATION
Information on rainfall is restricted to a few widely
separated locations, and therefore reliable rainfall maps
cannot be made for the entire region. Data on temperature,
frost, wind, relative humidity and solar radiation is
limited to Maun, Shakawe and Kasane, but so far little data
has been published from Kasane as the observation period is
rather short. Of these the first three elements are the more
critical in terms of possible variations across the region
and for their importance to agriculture (temperature and
frost) erosion and pollution (wind) and soft energy (wind
and solar radiation). Solar radiation is not expected to
vary greatly over the region. Unfortunately, a long period
of time of good records (30 years in the case of rainfall)
is required to establish reliable data on climatic
characteristics.
No data on air pollution is available. The air pollution
monitoring agency has identified a need to study the
dispersal and impact of sulphur dioxide emissions far from
source, the potential impact on soils and vegetation; the
rate of emission of nitrogen oxide into the atmosphere; the
atmospheric particulate loading and the components of this
particulate matter, and the extend to which this meets or
exceeds acceptable limits; and the exposure of employees in
mining and manufacturing industries to polluted air
(Submission in MLGL/IUCN, 1988, p 56).
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HYDROLOGY
INTRODUCTION
This chapter describei the hydrology and groundwater
resources of the Okavango region, with specific reference to
distribution, regime, water quality and pollution potential.
Gaps in information relevant to planning are indicated.
GENERAL DESCRIPTION
The study area can be divided in four parts: the Okavango
Delta with Boteti River, the Kwando/Linyanti River, the
Chobe/Zambezi River system and areas in the northeast
draining into the Makgadikgadi Depression. The three river
systems mentioned all have their headwaters outside Botswana
and the only internal contribution is by direct rainfall on
rivers and swamps. The effect of local runoff is negligible.
The management of the surface water resource becomes
complicated because it is shared and its source is largely
outside national control. The usable groundwater resources
are generally limited in much of the region with a high risk
of striking saline or brackish water. Low yielding or blank
boreholes are also common. Fresh groundwater is found in the
Delta, river fringes and north east of Nxai Pan and into the
Pandamatenga area.
SPECIFIC DESCRIPTION AND CURRENT KNOWLEDGE OF RESOURCES
The Okavango River and Delta
The Okavango River enters Botswana at Mohembo. Below Mohembo
the river meanders within the confines of 12 km broad and 95
km long swampy floodplain, often referred to as the
Panhandle, and enters the Delta proper below Seronga (fig.
1). The Delta's Maximum areal extent is some 22 000 km2
(SMEC 1987) but another figure often quoted is 20 000 km2
(FAO, 1977; Dineer et al, 1987). Its upper part is the so
called Central swamp. Its channels fan out in a 90° arc,
distributing the flow to the Selinda (Magwegqana), Ngokha,
Boro, Kunyere and Thaoge systems. A certain cross flow
takes place between the down stream parts of some of the
systems. The Ngakha system is subdivided further downstream
into the Khwai, Gomoti and Santantadibe systems. The flow
distribution and the extent of flooding as estimated from
July 1984 satellite imagery (Dineer et al 1987) are shown on
Figures 1 and Table 1.
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TABLE 1. DELTA FLOW DISTRIBUTION 1984
Distributary
System
Selinda Spillway
Ngokha System
Khwai
Gomoti
Santantadibe
Boro System
Kunyere System
Thaoge System

Percentage Flow Distribution
Aug 83

May 84

Jul 84

Sep 84

Dec 84

5
37
(42)
(17)
(41)
28
17
13

8
34
(53)
(20)
(27)
26
15
17

7
31
(50)
(20)
(30)
26
19
17

6
31
(47)
(18)
(35)
26
20
17

5
45
(48)
(22)
(30)
25
13
12

Note: Figures in brackets denote percentage distribution within
the Ngokha System.
There are also cross flows between systems at the down-stream
end, especially from Boro to Kunyere system. July and Sep. 1984
figures are considered most representative. Source: Dineer,
1985. p. 43.
This information is only indicative because the Delta is
dynamic with an unstable hydrologie system. Drastic changes
have been recorded since 1849 (Shaw, 1985), such as the
drying up of the Thaoge River which used to reach Lake Ngami
until the 1880's. The Boro River has had several periods of
low and high flow regimes.
The following scenario is given (SMEC, 1987) for the Boro:
Low regime:
medium regime:
high regime:
transitional

1933-50; 1960-68;
1951-54; 1969-73
1955-58; 1975-81
1959, 1974, 1982

1983-86

The Khwai River is presently thought to receive a larger
quantity of the flow from Ngokha River than earlier and the
Santantadibe less. Such changes seem to occur not as a
uniform and continuous process but rather in quantum jumps
(Dineer, Child & Khupe, 1987). The reason for these often
unpredictable changes is not always easy to find but is
thought to be caused by several factors:
- tectonic activity, as the Delta is in a seismically active
region with earthquake epicentres frequently registered
inside it, particularly in the distal sector,
- by blockages and/or sedimentation of major channels,
- by long periods of drought and/or large floods,
- by human or animal activity.
The Okavango Swamp which covers a large part of the Okavango
Delta has a mean area of 10 000 km2 and varies from 5-6 000
km2 to 12 000 km2. The extent of the permanent (perennial)
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swamp and the seasonal swamp is shown in Figure 2. However,
the map is only indicative as both the permanent and the
seasonally flooded parts of the swamp are not totally
covered by water but contain a complex mosaic of dryland
(islands). This is particularly true of the seasonally
flooded parts. Some of the islands in the perennial delta
are inhabited on a permanent or temporary basis by
fishermen/farmers. Tourist and hunting camps are established
on a more permanent basis and in growing numbers. (See
chapter on Tourism and Recreation.) The configuration of
swamps and islands as shown on maps (eg. 1:50 000) and
aerial photos must be complemented with detailed references
to the actual water levels at the time of the photography
and the fluctuations in water levels over time, for accurate
results.
The annual inflow to the Delta at Mohembo varies from 6,000
MCM to 16,000 MCM with an average of 10,000 MCM annually.
The peak flow is normally recorded in April (ave. 650 m^/s)
and the lowest flow occurs in November (150 m3/s) (Table 2,
3 and Figure 3 ) .
TABLE 2. STREAMFLOW AT MOHEMBO
(Million Cubic Metres)

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
ANNUAL

1966-86

1933-86

432
419
561
792
049
420
629
335
869
695
577
482

426
426
570
804
013
404
509
216
817
674
571
474

1
1
1
1

10 260

1
1
1
1

9 910

Maximum

1
2
3
2
2
2
1
1
1

600
610
149
297
164
670
800
300
330
280
060
750

(1963)
(1934,63)
(1967)
(1968)
(1968)
(1963)
(1954)
(1951)
(1951)
(1963)
(1963)
(1963)

15 977 (1967/8)

Minimum
280
250
320
390
539
700
700
550
380
380
380
280

(1942)
(1936,41)
(1936, 41)
(1936)
(1986)
(1946)
(1946)
(1941)
(1946)
(1946)
(1942, 46)
(1942)

6 040 (1941/2)

Note: Figures for ANNUAL represent average total annual flows,
not sum totals for each column. Source: SMEC, 1987a. p.32
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TABLE 3. FREQUENCY OF OKAVANGO STREAMFLOW
(Million Cubic Metres)
Probability of

Return

Using

Exceedance

Period

1933/34-85/86

0.01
0.02
0.04
0.10
0.20
0.50
0.80
0.90
0.96
0.98
0.99

100
50
25
10
5
2
5
10
25
50
100

17
15
14
12
11
9
8
7
6
6
5

000
800
500
900
600
600
050
300
600
200
800

Us
1965/6 -85/86
17
15
14
13
11
9
8
7
7
6
6

100
900
700
100
900
900
500
800
100
700
350

Source: SMEC, 1987a. p.33

The average outflow at the base of the delta as shown in
Table 4 is only about 450 MCM, just 4.5% of the total
inflow. The variability is high, from just 31 MCM to 1233
MCM (1969-85). If the rainfall on the water in the delta is
taken into account (4 000 MCM) the outflow from the delta is
only 3.2%.
The Thamalakane River at Maun has the largest average flow
(323 MCM) and peaks in late July to early August. It flows
every year but stops flowing for some months in very dry
years. The Kunyere River (91.5 MCM) has only flowed about
2/3 of the years on record and usually ceases flowing for
many months even in relatively wet years. Its peaks in July.
It eventually flows into Lake Ngami which also receives
water from Thamalakane River through Nhabe or Lake River
specially during years of high flow. However, most of the
Thamalakane flow is discharged into Boteti River and towards
Mopipi.
The Shashe River (33.4 MCM) performs similarly to the
Kunyere.
The Santantadibe ceased to flow in 1981 and before then had
rather uniform but low outflow throughout the year.
Other major rivers like Thaoge, Khwai and Gomoti, have not
reached beyond the delta in recent years. Thaoge rarely
flows past Tsau and has not reached Lake Ngami since the
1880's. The Khwai seldom reaches as far as Mababe Depression
and the Gomoti
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TABLE 4. MONTHLY DELTA OUTFLOWS
(Million Cubic Metres, 1969-85)

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Annual

Thamalakane
at Maun

Kunyere
at Toteng

6.7
6.3
10.7
12.2
16.0
35.6
57.9
61.3
50.4
34.2
20.2
11.0

0.8
0.7
1.2
1.4
2.0
11.6
25.9
21.4
13.3
7.8
3.5
1.7

0.3
0.4
0.9
1.2
1.3
4.2
8.1
7.8
4.8
2.7
1.2
0.6

0.3
0.3
0.4
0.4
0.4
0.3
0.4
0.4
0.4
0.3
0.3
0.3

323.0

91.5

33.4

4.0

Shashe
at Bridge

Santantadibe
at Malalakgaka

Source: SMEC, 1987a, p.34

does not flow beyond the Kunyere Faultline. Sometimes when
the floods are exceptionally high the Selinda system spills
into the Linyanti. This happens at the most once every ten
years and in small quantities only. All of these channels
have been more active in historical times (Shaw, 1984).
The Boteti River at Rakops has an average flow of approximately 200 MCM and has failed to flow only two years since
1969. Flow is seasonal but water is normally abundant in
stagnant pools. Some flow data exist for the downstream
parts but are not sufficient for calculation of mean flows.
40 km downstream of Rakops the Mopipi Swamps commence which
spill into Lake Xau and Makgadikgadi Pans. A large portion
of the water that reaches the Mopipi Swamps is pumped into
the Mopipi Reservoirs and channels and bunds have been made
in order to facilitate this. This pumping is now governed by
a new water right (Apr. 1986) which secures water also for
Lake Xau and Makgadikgadi Pans as well as the swamps.
The floods in the study area have none of the characteristics of rivers in the eastern part of Botswana as the
build up is slow and therefore flood hazards are
practically non existent. However, during long periods of
heavy rain, water may rise and flood over roads (eg MaunNata and Nata-Kasane) causing damage. This is partially
caused by the roads' interference in drainage patterns. Long
dry spells may lead to utilization of areas which are
apparently not liable to flooding. Such development has
occurred in the Thamalakane valley upstream of Maun, where
buildings and gardens have been established in or near areas
flooded in the mid-1970's and may be in danger of floods
during high flow regimes.
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The large difference between inflow to the delta and outflow
is accounted for by evaporation and evapotranspiration from
the swamps and its fringes. Seepage takes place (Dineer,
1985) but isotope analysis (FAO, 1978) shows no evidence of
deep percolation or recharge of the ground waters to the
south or the west of the Delta. Figure 4 illustrates the
movement of water through typical sections of the Delta and
provides a conceptual basis for mathematical modeling of the
dynamics of the system (SMEC, 1987a). The Thamalakane faultline is thought to form a barrier for groundwater flow.
Groundwater flow may occur towards the Selinda depression
but no investigations have been carried out to confirm this
theory.
The Delta's altitude varies from 1 000 m at Mohembo to
about 930 m (MSL) at the Thamalakane faultline. The gradient
from the Delta's apex to its basis is 35 metres per 100
kilometres (Kraatz, 1977). As a result the floodwave
travels very slowly through the Delta, 65 km per month or 3
cm/s (Dineer et al.1987).
The velocities in the channels rarely exceed 1 m/s and the
velocities in the swamps are never more than a few centimetres per second. The water depth in the swamp itself
seldom exceeds 2 m except in some channels and lagoons,
where it can be 6 - 7 m. In the Jao and Xo Flats the depth
is seldom more than 0.5 - 1 m.
An estimated 660 000 tons of sediment, mostly fine sand,
enters the delta annually where it is deposited. This
represents a volume of about 400 000 m 3 .
The salinity of the inflow is low (approx. 30 ppm) which
corresponds to a total amount of 300 000 tons/year of salts
(Hutton, 1977) with sodium, bicarbonate ions and silica as
major components.
The salt content of the outflow varies in the range 80 - 160
ppm, depending on the state of flow. An outflow of 450
MCM/year at the bottom end and an average salinity of 120
ppm corresponds to a discharged salt load of 54 000 tons per
annum, indicating that over 80% of the salts remain inside
the delta. Except for some pools with no through flow the
salinity of the water in the Delta is usually lower than 120
ppm. The deficit (incoming minus outgoing salts) is credited
to groundwater losses and the distributive character of the
Delta but the processes are imperfectly known. Thus, the
quality of the Okavango waters is very good and highly
suited for any type of consumption, including irrigation.
However, bacteriological tests show that river water can be
heavily contaminated with a high content of total coliforms,
fecal coliforms and fecal streptococci (Stenstrom and de
Jong, 1983). This is the case along the panhandle and the
Thamalakane River. Contamination can be expected wherever
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there are settlements or cattle which render the water unfit
for human consumption if not treated.
A research project on the geochemistry of the Okavango
waters was commenced in 1988 under the auspices of the
Department of Chemistry, University of Botswana.
The hydrometeorological network, for the most part established in the late 1960's or the early 1970*s, gives a good
coverage of the Delta, but logistical problems are known to
cause loss of data. This problem is greater during dry
years when the access by boat is limited. Most hydrometric
stations are on the channels and give flow and water levels
of the channels rather than of the surrounding swamps. Some
have been found to adequately reflect the off channel
conditions. However, in order to gain more representative
information from floodplains and inaccessible swamp areas,
so called "airgauges" have been installed. These are
observed from aircraft and photographed regularly. The
results are used specially for calibration of the
mathematical model of the Okavango Swamp, a task that
started in the 1970's (FAO, 1977). This model has been
refined (Dineer 1987), and is now used:
- to forecast outflow from the swamp for given inflows at
Mohembo
- to predict the response of the system to natural and man
made changes (consumptive use)
- to estimate the outflow when the flow distribution pattern
is modified artificially
- to detect natural changes in the flow distribution in the
swamp
- to improve the hydrologie control of the Okavango Swamp
and to assist in designing or modifying the hydrological
observation network.
This model has for example shown that a 10% reduction of the
flow at Mohembo, under present conditions, will reduce the
outflow at Boteti River by 3 0%. Similarly, a 10% error in
precipitation estimates for the swamp results in an error of
10% in the forecast outflow from the Delta.

The Kwando/Linvanti System
The Kwando River crosses the Botswana border from Caprivi
Strip and runs parallel to the Okavango River for some 65
km, where it is forced to bend towards the Zambezi system by
the Linyanti faultline, which is an extension of the Gumare
fault. For its entire length, it forms the Botswana-Namibia
border and is edged by swamps. The Kwando/Linyanti swamps
occupy a small part of the former Kwando Delta. After
another 100 km of ill defined channels along the border the
river, now often referred to as the Linyanti River, it
passes througt Lake Liambezi, also mainly in Namibia, ant it
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joins the Chobe/Zambezi system east of Ngoma Bridge 40 km.
further downstream.
Lake Liambezi dried up in the drought of the 1980s and at
present no flow reaches the Chobe/Zambezi from the Linyanti.
Three hydrometric stations have been installed on the
Kwando, four on the Linyanti, two on the Savuti, and one on
Lake Liambezi. They have been operative only for a few
years. The area is difficult to reach and has until recently
received little attention as the focus has been on the
Okavango Delta.
Little is known about flow conditions as the observation
period is short. The estimates that appear in reports are
not explained or are unreferenced. Wilson (1978) gives a
figure of 5 000 MCM for the inflow at the border of which 60
MCM is diverted down the Savuti channel, whilst Grove (1969)
estimates 3 000 MCM. These figures seem far too high
considering that Okavango River yields 10 000 MCM. The lower
Savuti channel is reported (Wildlife Dep.) to have been dry
for several years. Another figure which appears for the
Kwando is 1 000 MCM, which although more likely, cannot be
traced to its source. Some information on water guality
(conductivity data, etc), mostly in form of raw data, can be
obtained from the Aquatic Weed Control Project that has been
ongoing for some years (Smith,1987).
The lack of data extends to groundwater - little is known.
However, the Wildlife Department has had a few boreholes
drilled and are planning to sink in more which may add to
the under-standing of the hydrogeology.
3.3

The Chobe/Zambezi System
The Chobe River is an extension of the Linyanti. Where it
changes name is difficult to say as maps and reports are not
consistent. However, the Department of Water Affairs refer
to river parts downstream of Ngoma as Chobe River and this
is adopted here.
There are two hydrological stations in the area where water
levels are observed but little is known about flow. The
figure quoted by Wilson (1978) is 39 000 MCM and refers to
Zambezi River and is obviously given only as an indication
of the magnitude of flow that is passing Kazangula and of
which only a portion spills or backs up into the Chobe
River. It seems likely that most of the water spills from
the left bank through the swamplands in the Caprivi Strip
above the Mambora Falls during high flow, whilst during low
flow the Chobe - Zambezi confluence lies below Ivapolera
Island. Reliable estimates of flow are not available at
present.
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Groundwaters in the north can be saline, as at Kazangula,
whereas the prospects are deemed good to fair on the eastern
side from south of Kazangula and towards Pandamatenga. For
the interior parts little is known, but drilling to supply
water for wildlife should yield some useful information.
3.4

Other Surface Drainage
Beyond the major river systems drainage tends to be
sporadic, ephemeral and oriented to pans and lake basins.
Small streams drain to the eastern sides of the Mababe and
Ngami Basins, and larger rivers, such as the Nata, feed into
the Makgadikgadi. None of these rivers are gauged, although
historical records of their flows exist (eg. Du Toit, 1926).

3.5 Ground water in the Okavango Region
The hydrogeology and ground water regime in the Delta and
the surrounding areas are imperfectly known. Meaningful data
is limited (Hutchins 1976, SMEC 1987). According to a water
point survey for Ngamiland 930 wells and boreholes are
recorded (Bendsen, undated). However, less than 40% have
data on water quality (TDS) and not even 4% have a recorded
yield. The majority of the waterpoints are along the western
fringe and at the base of the Delta with a large number to
the south and southeast of Tsau-Toteng. Over 600 of the
above water points are within the study area.
Hutchins et al (1976) divided the groundwaters peripheral to
the delta into three classes:
- Group A waters (TDS < 1000 ppm) contain a predominance of
calcium, magnesium and bicarbonate ions and are characteristic of groundwaters derived from river infiltration.
- Group B waters (TDS 1000 - 5000 ppm) have a variable
content of bicarbonates with a corresponding increase in
chloride and/or sulphate anions (10 - 50%).
- Group C waters (TDS > 5000 ppm) with a predominance of
chloride and sulphate anions.
The fresh water systems in general:
-

lie in shallow depths
have access to regular channel or flood water
are limited to channel sands and sandy alluvium
are predominantly unconfined or semiconfined but possibly
duly confined if hydraulic continuity extends some
distance away from recharge sources.

The groundwater quality deteriorates rapidly away from the
Delta. It is rare to find fresh groundwater SE of the
Thamalakane fault and along the western fringe when moving
away from the delta.
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Yields are normally low, 0,5-2 1/s are common and 3 1/s
seldom exceeded except in the Maun area and for one borehole
in Shorobe which has a yield of 8 1/s.
An area with fresh water is found at 6 - 9m depth at Odiakwe
camp near Gweta (TDS 600-800 ppm). This would indicate that
recharge takes place outside rivers and swamps. Good waters
have also been found on the northern side of Nxai Pan (500
ppm) whereas on the southern side saline waters (25 000 ppm)
were struck.
Water Pollution Hazards
Some sources of pollution have already been touched on
earlier and are connected with cattle watering and the lack
of proper latrines or sewage systems. Where cattle are kept
in large numbers the pollution risk is high. This is the
case along the western Fringe, Delta Base and Boteti River.
No figures are available for the Linyanti/Chobe although
Stentrom and de Jong (1983) found very low coliform and
fecal counts at the water intake at Kasane. The pollution
due to lack of proper latrines is noticeable along the
panhandle where the population is relatively dense and
around the larger villages on the Delta fringe. In Maun and
Matlapaneng areas the river water has a high content of
bacteria - 400 fecal count at the Rice Project, 490 at
Matlapana, 20 000 total coliform at WENELA (Stenstrom and de
Jong, 1983). A growing concern is the sewage and garbage
situation which in the longterm may have effects on the
water quality. The same problem is apparent to a high degree
also in Kasane. The Self Help Housing Agency provides
subsidies for pit latrine construction in Kasane, while the
Environmental Sanitation Pilot Project supports latrine
construction in Rakops and Mopipi. This project will expand
into North West District in the coming year.
Industrial pollution is not reported to be a problem and BMC
at Maun is said to have acceptable treatment of its waste
water (Makela, 1988). This water is used for irrigation of
fodder.
The establishment of camps inside the delta and connected
activities represent a pollution threat to the waters
locally. The extent of the hazard to areas downstream is not
known.
The chemicals used for tsetse fly spraying has a marked
effect on fish and probably also on lower organisms (MoA,
1987) . This spraying is reported to have harmed the weevils
used in the biological control of salvinia which in itself
is also a threat (Smith, 1987).
In the Kwando/Linyanti/Chobe system the salvinia problem is
severe but the biological control is proving effective
(Smith, 1987). Salvinia was introduced into the Okavango
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system by tourists carrying boats from the Linyanti side.
Fortunately, it was detected at an early stage and was
eradicated (Smith, 1987), although the risk of further
outbreaks remains high.
Of vector born diseases, bilharzia is common, particularly
along the Thamalakane but also in other places. About 50-65%
of all older school children in Maun have this parasite
(SMEC, 1987b). A project is underway to counteract the
spread of schistosomiasis through provision of improved
sanitation. Subsidized pit latrines are currently being
constructed in Seronga and Matlapaneng. Malaria is becoming
increasingly common through out the region.
Legislation
The only legislation regarding water resources concerns its
protection from pollution. (See the chapter on WATER USE AND
TRANSFER for legislation governing extraction and use of
water.) The Water Act (Cap 34:01), the Waterworks Act (Cap
34:03) and the Public Health Act (Cap 63:01) all have
clauses prohibiting the pollution of water resources.
However, there is no comprehensive law addressing the
pollution issue. Currently the Water Apportionment Board can
withhold water rights to new sources if those sources are
known to be polluted, but can only persuade and advise
closure in cases of existing water source becoming polluted
(HIFAB, 1987). Draft proposed guidelines and standards have
been put forward on regulating developments in specified
areas where pollution hazards exist (WLPU, 1985 and 1986).
Although these were drafted with specific reference to south
eastern Botswana, they can serve as models for any part of
the country.
The Aquatic Weeds (Control) Act (Cap 34:04) provides for the
declaration of aquatic weeds and infested areas, and for the
control of transmission of aquatic weeds, by requiring the
spraying of boats being brought into specified areas. Under
the Aquatic Weeds (Amendment of Schedule) Order, 1987 (S.I.
56 Of 1987) a new list of aquatic weeds declared including:
Salvinia molesta
Eichhornia Crascipes
Pistia stratiotes
Azolla filiculoides
Myriophyllum aquaticum
Elodea canadensis
Hydrilla verticillata
Egeria densa

Kariba weed, Motshimbaa
Water hyacinth, Nile lily
Water lettuce, Nile cabbage
Water fern
Parrot feather
Canadian waterweed
Water thyme
Dense waterweed

In 1987 (S.I. 57 of 1987) the area contained within the
Moremi Wildlife Reserve was declared an Infested Area,
requiring all boat users to obtain a permit to enter the
area with their boats.
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The Borehole Act (Cap 34:02) requires drillers to be
licensed and to submit information to the Department of
Geological Surveys regarding geology and water
characteristics. This can help in accumulating
hydrogeological information over time for resource
assessment.
Botswana is a signatory to the Agreement on the Action Plan
for the Environmentally Sound Management of the Common
Zambezi River System (UN/UNEP, 1987). This ensures that the
nation's concerns regarding impacts on the Kwando/Linyanti/
Chobe system of any international watershed management
proposals will be considered. Although all the major river
systems in northern Botswana originate outside the country's
borders, Botswana does not have any international agreement
with Namibia or Angola that would ensure a long term right
to a supply of water, nor bind up-stream users to
maintaining internationally accepted water quality
standards.
4

GAPS IN INFORMATION
In spite of numerous studies relating to the Okavango, the
hydrological dynamics of the Delta are still not fully
understood. The lack of rainfall data for areas within the
Delta hampers the accuracy of the mathematical model. There
is a lack of data relating to groundwater losses in the
Delta system especially along the north and north-eastern
fringe areas.
Almost nothing specific is known about the hydrology of the
Kwando/Linyanti/Chobe system, nor of the rivers of the
eastern Makgadikgadi.
Groundwater data is relatively strong in terms of location,
but is lacking in terms of quality. Water quality,
particularly with respect to pollutants and disease vectors,
is not monitored regularly across the region. Areas
particularly vulnerable to pollution have not been
identified, nor has the total pollution load for any
settlement been measured. (Project proposals for studies
related to pollution have been made - Makela, undated.)
Information on ground water resources is not sufficient for
a comprehensive assessment of total recoverable volumes or
perennial yields.
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GEOLOGY
INTRODUCTION
This chapter describes the geology of the Okavango Region,
with specific referene to lithological units, the
geological structure of the region, and seismicity. The
status of current knowledge is assessed from available
geological maps and reports, and gaps in information
relevant to planning are indicated.
GENERAL DESCRIPTION
Bedrock is mainly exposed in the eastern and south-eastern
parts of Botswana where the sand cover is thin. In the
northern, central and western parts, some 80 % of the
country in toto, solid rock is obscured by loosely
consolidated deposits, known collectively as the Kalahari
Beds, which attain thicknesses of 300 metres or more. Thus
much of the solid geology is concealed, and, as yet,
imperfectly understood.
In the Okavango region bedrock is believed to consist
largely of Karoo sedimentary rocks and basalts, together
with metamorphic rocks of the Damara Sequence and the Ghanzi
and Kwebe Formations. Faulting has given rise to graben
structures in the Makgadikgadi Basin and the Okavango
region. The latter is still active and has a profound effect
on drainage in the region. Frequent, but gentle, seismic
activity has been noted in parts on the Delta and
associated lake basins. Recent gravity and aeromagnetic
surveys, together with deep drilling, has provided a clearer
picture of the geological evolution of the area.
Specific descriptions cover solid geology, Kalahari Beds,
structure, seismicity and economic geology.
SPECIFIC DESCRIPTION
Solid Geology
As already noted, there are few exposures of bedrock in the
study area. Knowledge of the sub-Kalahari geological
succession has been improved recently by deep drilling
(Meixner and Peart, 1984, Ludtke, 1986). Solid geology is
best summarised in the 1984 1:1 million Geological Map.
The oldest rocks in the area are aplitic granitoid gneisses
of the Archean Basement Complex, which outcrop in the Xangwa
Valley and at Kavimba on the Chobe River. Aeromagnetic
surveys suggest that they are aligned along an anticline
from the Aha Hills to the Okavango Delta between Sepopa and
the Gumare Fault (Hutchins et al 1976a, Mallick et al,
1981).
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Later proterozoic rocks have complex relationships. In the
west the lightly metamorphosed shales, limestones and
quartzites of the Ghanzi Formation to the southwest of the
Okavango overlie the porphyries and diabases of the Kgwebe
Formation, which occur in the Ngami area and the Goha and
Gubatsaa Hills in the Mababe depression. The porphyry has a
radiometric age of c. 900 m.y. The rock outcrops of the
Shinamba and Haina Hills are probably also of Kgwebe
Formation age (personal communication: John Carney,
Geological Survey). Further to the north the Damara Group
dolomites, schists and quartzites of the Aha, Tsodilo and
Koanaka Hills are probably slightly younger than the Kgwebe
Formation (Map 1). In terms of areal coverage the area to
the northwest of the Gomare Fault is underlain by Damara
Group and Basement Complex rocks, whilst the Ghanzi and
Kgwebe Formations persist between the Gumare Fault and a NESW line between Pandamatenga and the western edge of the
Makgadikgadi, coincident with the Passarge Basin (Meixner
and Peart, 1984. East of this line rocks of the younger
Karoo Supergroup occur, comprising sandstones, shales and
coal seams, overlain by basalts, which outcrop in the
northeast in the areas around Pandamatenga and Kazungula at
the Chobe-Zambezi confluence (Smith, 1984).
Subsequent to the deposition of the Karoo sediments and
basalt extrusion an episode of failed rifting during the
division of Gondwanaland has led to the emplacement of a
dyke swarm oriented NW-SE into the Karoo strata (Reeves 1978
a). These dolerite dykes are most evident at the surface in
the eastern Makgadikgadi.
3.2

The Kalahari Beds
Deposition of the Kalahari Beds has taken place in the
Kalahari Basin since the end of the Cretaceous, probably
influenced by endoreic drainage from the north and west. The
Kalahari Beds reach a maximum thickness of 300 m in the
region, and comprise basal conglomerates, medium to fine
grained sands and silts of aeolian and deltaic origin,
interspersed with duricrust, mainly calcrete and silcrete,
with ferricrete in some localities (Coates et al, 1979). The
duricrust suite is a post depositional modification, and has
developed from the Tertiary upto the present day.
In the Okavango, Ngami, Mababe and Makgadikgadi basins the
Kalahari Beds have their equivalent in the alluvial Okavango
Series, which vary in thickness from a few metres to upto
600 m in Ngami and Mababe, and 200 m in the Makgadikgadi.
The distribution and nature of these alluvial deposits is
discussed in the chapter "TOPOGRAPHY AND GEOMORPHOLOGY".
Little scientific attention has been paid to the Kalahari
Beds, and their origins and stratigraphic correlation is
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poorly understood. A summary paper on their status will be
available shortly (Thomas and Shaw, in press).
Structure
Geophysical and gravity surveys (Reeves and Hutchins, 1976,
Reeves, 1978 b) have shown that the sub-Kalahari basement
comprises a series of hollows and swells, the former acting
as depositional foci for the Kalahari Beds, and in some
cases, Karoo sediments (Smith, 1984). These have been
further interrupted by faulting from pre-Karoo times to the
present day. The most important of these fault systems are
the N-S faults which control the Makgadikgadi Graben, and
the rectilinear pattern of SW-NE and NW-SE faults which have
created the Okavango Rift and Gwembe Trough, themselves
extensions of the East African Rift system (Reeves, 1972).
These have profoundly affected the formation of, and
deposition in, the Okavango Delta and the Ngami and Mababe
Basins; and also control the courses of the northwestern
rivers. Of these faults the Gomare-Linyanti Fault, and the
Kunyere and Thamalakane Faults at the distal end of the
Okavango, are probably the most active.
Seismicity
The Okavango Delta lies within a seismically active zone,
with 38 seismic events recorded between 1965 and 1974
(Hutchins et al, 1976 a). These events are relatively weak,
the largest recorded being 6.7 on the Richter scale on 11th
October 1952. The majority of foci lie along the Kunyere and
Thamalakane Faults (Scholz, 1975) (Map 2). Although risk to
infrastructure appears slight, seismic activity may have an
effect on the hydrology of the Okavango.
Economic Geology
Economic prospects have been summarised by Hutchins et al
(1976 b) and consist of copper and coal prospects in the
Okavango area. Soda Ash is shortly to be extracted from Sua
Pan, Makgadikgadi. Calcrete and silcrete are quarried for
road metal (see chapter "MINING AND QUARRYING").
CURRENT KNOWLEDGE OF THE RESOURCE
Geological Maps
At the present time mapped geological data exist at the
national and regional level in the Okavango region. The
1:125 000 mapping programme which has been initiated in
eastern Botswana has not been extended to the region, with
the exception of the South Ngamiland sheet. The present
status of the 1:125 000 mapping programme is shown in Map 3.
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The main sources of information at present are the 1:1
million geological maps of 1978 and 1984, which show surface
outcrops and subsurface geology respectively. In each case
sheet 1 (north) covers the entire project area. Map 4 shows
surficial geology as derived from the Photogeological Map of
Botswana 1978. Other maps containing geological information
include the hydrogeological reconnaissance maps at a scale
of 1:500 000, and maps relating to gravity, geophysical and
deep drilling projects. These maps are summarised in Table
1.
Table 1. GEOLOGICAL MAPS IN THE OKAVANGO REGION.
Sheet name

Scale

Year

Author/Remarks

Geological framework
of western Botswana

1:2 mil

1983

Meixner, H.M.

Photogeological map
of Botswana

1:1 mil

1978

Mallick et al
2 sheets

Geological map of the
Republic of Botswana

1:1 mil

1984

Geological
Survey, 2 sheets

Bougier anomaly map
Botswana

1:1 mil

1976

Reeves & Hutchins
2 sheets

Hydrogeological
reconnaissance map
of Botswana

1 :500 000

1979-82

Various authors
Sheets 1, 2, 3,
4, 5
Thomas, C M .

South Ngamiland

1 :250 000

1973

Sheets 2022D,
parts of 2022C &
2023C

Ngami area-geophysics

1 :125 000

1982

Ludtke, G. Sheet
2021C

4.2

Geological Reports
A great number of geological studies have been carried out
in the region since the publication of Passarge's "Die
Kalahari" in 1904. Recent publications of major significance
are listed in the references. In addition the Geological
Survey Department in Lobatse has compiled annotated
bibliographies of geological literature pertaining to
Botswana to the year 1985, as listed in Table 2. All reports
listed in the bibliographies are available in the library of
the Geological Survey, Lobatse. In addition the Department
holds internal reports on many aspects of the geology for
Botswana for consultation and produces an annual price list
of publications of maps and bulletins available.
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EXPLANATION
1 25 0 0 0 SERIES
1:1

Published

2

Indicate
First edi

•

Under production

MAR

3

PROGRESS IN GEÜI.ÜGICAL MAPPING ( K . 10.1987)

Memoir or map bulletin published

Table 2. ANNOTATED BIBLIOGRAPHY AND INDEX OF GEOLOGY OF BOTSWANA.
-1966
1967-1970
1971-1976
1977-1985

Compiled
Compiled
Compiled
Compiled

by
by
by
by

C.A. Laughton (1968)
J.D. Bennet (1971)
G. McEwen (1983)
A.P. Lynam (in press)

GAPS IN INFORMATION
Despite considerable progress in the understanding of the
geology of the region in the past 20 years, a number of
aspects are worth further research to benefit future mineral
and groundwater prospecting. These include:
- Further research into the sub-Kalahari geology.
- Local and regional study and correlation of the Kalahari
Beds.
- Mapping of the distribution and types of duricrust (see
Chapter on "GEOMORPHOLOGY AND TOPOGRAPHY").
- Follow up micro-seismic studies and seismic monitoring in
the Okavango Delta.
6
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TOPOGRAPHY AND GEOMORPHOLOGY
INTRODUCTION
This chapter describes the topography, superficial sediments
and geomorphological processes in the landscapes of four
sub-regional units comprising the study area. The
availability of topographic maps and remote sensing data is
detailed, and the status of current knowledge is assessed
from available published sources. Gaps in information
relevant to planning are indicated.
GENERAL DESCRIPTION
The whole of the Okavango Region is flat to undulating with
occasional rock outcrops breaking through the overlay of
Kalahari Beds, which cover most of the region. The elevation
varies little, from an altitude at about 1000 m in the
northern part of the Okavango Delta to about 890 m in the
eastern part of Makgadikgadi Depression.
The topography of the Okavango Region is not yet fully
understood in detail. However, the major landforms found
within the area are fairly well known (cf. the resource map
SUPERFICIAL GEOLOGY).
Except for isolated bedrock outcrops of different ages,
there are three main depositional environments within the
study area, viz aeolian, alluvial and lacustrine systems
(Mallick, D.I.J. 1981).
The aeolian landforms consist of large alab dune ridges,
best developed to the east and west of the Okavango Delta,
and sinuous transverse dunes, found mainly to the SW, W and
NW of the Makgadikgadi Depression. For the most part the
aeolian landforms are developed on aeolian Kalahari Beds,
but also occur in lake basins. The major forms are relicts
of former drier climates, whilst smaller dune forms may be
contemporary.
Alluvial deposits take the form of alluvial fans and river
terraces. The Okavango Delta contains some 22 000 km2 of
deltaic sediments and is flanked by two smaller alluvial
fans, now fossil forms, in the Groot Laagte to the west and
the Kwando to the east. Smaller alluvial fans also occur
along the Boteti River within the Makgadikgadi Basin.
Fluvial terraces occur at the periphery of the Okavango
Delta and along the Boteti River.
Major lacustrine features in the region are the
interconnected Makgadikgadi, Mababe and Ngami Basins, which
formed a massive single lake during the Quaternary. Ngami
and parts of the Makgadikgadi, notably Sua Pan, may contain
extensive but shallow bodies of water at the present time.
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Major landforms associated with the basins include massive
sand ridges formed at high lake levels. Minor lacustrine
forms include the flats at Kazuma and around Pandamatenga,
and the numerous pans found within the sandveld.
Aeolian, fluvial and lacustrine deposits have all been
greatly altered by ground-water influenced chemical
processes to produce a suite of duricrusts. Silcretes are
found mainly in the high pH environments of the
Makgadikgadi, whilst calcretes are the most common type
elsewhere.
SPECIFIC DESCRIPTION
In order to give a description of this huge region, the area
has been divided into four sub-areas, the Okavango area, the
Lake Ngami area, the Chobe and the Makgadikgadi Area.
The Okavancfo Area
This is an area of extremely low relief and, apart from the
Tsodilo Hills in the north-west and the Aha Hills in the
south-west, there are no significant features rising from
the surrounding plain. Within this flat topography, the
Okavango Delta, better described as an alluvial fan, is the
major feature. The Delta is formed by the okavango River
which rises in the Angolan Highlands and enters Botswana
near Mohembo as a single, large river. After flowing
southward for about 95 kilometres through the "Panhandle"
area, the river fans out at Sepopa to form the Delta proper.
Its major tributaries are the Thaoge in the west (now
extensively blocked), the Boro in the centre and the Ngogha
in the east. Prom the average annual inflow of 10 000 MCM
about 95% is lost by evapotranspiration and seepage. Due to
the low gradient (1:3500) the water movement within the
delta is slow and easily disturbed by vegetation blockages
and bedload sediment. At the end of the delta the Kunyere
and Thamalakane fault lines reunite the remaining waters to
form the Kunyere, Nhabe and Thamalakane Rivers.
Topographically the Okavango can be divided into three main
areas. These are:
1.
2.
3.

Permanent swamps (c 9 000 km2)
Seasonal swamps (c 7 000 km2)
Dry land areas (c 9 000 km 2 ), including higher sand veld
areas, such as Chiefs Island, the Sandveld Tongue and
the Mopane Tongue, and parts of the Delta now desiccated
by hydrological changes, such as the lower Thaoge
Floodplain.

The permanent swamps are made up of a complex system of
channels, islands of varying size and madiba (lagoons). The
seasonal swamps are composed of the same complex system, the
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main difference being the large extent of seasonally
inundated areas, usually referred to as floodplains.
The Delta is furthermore characterised by the existence of
such features as river terraces, sinuous sandy ridges
indicating former channel systems, termitaria, and meandering channels with associated landforms like point bar
complexes and cut-off channels (sometimes forming ox-bow
lakes).
At the periphery of the Delta, particularly to the west, the
landscape comprises a series of longitudinal seif dunes
trending west-east, thought to have been formed by
prevailing easterly winds during a period of drier climate.
The dunes are interspersed with interdune hollows, sometimes
developed into mekgacha (fossil river valleys) which
occasionally drain from the Aha Hills and the Namibia
watershed. Caves in dolomite outcrops at the Gcwihaba Hills
have provided palaeoclimatic information (Cooke 1975).
The Lake Ngami Area
The general topography of the area is a slightly undulating
plain The northeast trending Kwebe, Ngwanalekau and
Mabeleapudi Hills (south and southwest of Lake Ngami) are
the main topographical features of the area. Local small
scale relief is provided by dunes up to 30 metres in height,
which trend east to east-northeast in the hilly region
southwest and south of Lake Ngami Depression (lake sump 919
m asl).
The most significant feature of this area is Lake Ngami. The
lake occupies part of a basin extending for almost 70 km
along the Kunyere fault line and covering c 1 800 km^. The
lake exhibits a succession of recessional shorelines and
ridges showing that the lake once was much larger than
today. Since 1984 the lake has been completely dry.
At present, Lake Ngami is fed by two seasonal rivers coming
from the northwest, the Kunyere and Nhabe rivers, both
originating from the Okavango Swamps. The Thaoge river,
which flowed into Lake Ngami a century ago, now only flows
sporadically as far as Tsau (Shaw, 1985 a ) .
The Chobe Area
The Chobe area comprises a sandy, dune covered plateau,
terminated by the Chobe Escarpment, up to 70 m high, along
the SW-NE trending Chobe Fault. This fault forms part of a
recti-linear fault pattern (including the Kwando, Linyanti
and Liambezi Faults) which control the erratic course of the
Kwando-Linyanti-Chobe River. The Chobe River has its
confluence with the Zambezi at a N-S trending basalt outcrop
at Mambova Falls. At its flood peak the Zambezi backs water
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up the Chobe for a distance of some 20 km, whilst flow
through the Linyanti to Lake Liambezi only occurs in high
flood years.
Basalt outcrops also occur around Pandamatenga, forming the
base of a series of shallow lake basins formerly draining to
the Mababe via the Ngwezumba and the Makgadikgadi via the
Nungu River. These flats, at c 1,100 m asl, are now being
actively eroded in an easterly direction by the Zambezi
tributaries.
The north easterly elongated Goha and Shinamba Hills, which
rise to 150 meters above the surrounding plain, form the
only other significant topographical feature. South and west
of these hills lies the Mababe depression (area c 3 000 km2)
which, like Lake Ngami is bounded on its south east side by
an extension of the Thamalakane Fault. There are recessional
strandlines in the depression, of which the Magikwe sand
ridge is the most prominent. This extends for about 100 km
along the west and north west of the depression and is at
its most 180 meters wide and 20 meters high. Historically,
the Mababe depression has received flood waters from
distributaries of the Okavango and Linyanti-Chobe rivers. At
present only the Ngwezumba river and the Savuti channel
sometimes drains into the Mababe Depression, the latter
forming the Savuti marsh.
The Makgadikcradi Area
The dominant feature in the Makgadikgadi area is the
Makgadikgadi Basin, which, with a minimum altitude of 890 m
asl in Sua Pan, forms a topographic low and focus of
endoreic drainage in the Kalahari region. The Basin covers
an area of c 37 000 km2 below an altitude of 945 m asl, and
is occupied at present by numerous pans, collectively known
as the Makgadikgadi Pans. The largest are the Ntwetwe and
Sua Pans, whilst other significant pans are Nxai, Kudiakam
and Kaucaca Pans to the north, and Rysana, Guguago,
Nkokwane, Ntsokotsa and Xhorodomo Pans to the south. Lake
Xau is also a major pan in this area. The pans are usually
dry, with flat salt, clay or grass covered surfaces
dependant on relative relief and proximity to groundwater
table. In good rainfall years they may contain shallow lakes
over prolonged periods.
Series of shorelines at varying heights can be found within
the area. These shorelines indicate that at several stages
in the past this depression has been occupied by a large
lake, which fluctuated between various levels. These
shorelines can be recognized on all sides of the
Makgadikgadi depression, but are especially marked in the
western part. The most prominent of these features is the
Gidikwe sand ridge, which extends for 250 km along the
western side of the depression.
68

South-west, west and north-west of the depression low
transverse dunes occur. These transverse are wide ridges,
between 1 and 2 km apart, between 10 and 20 meter high,
rather sinuous and trending generally north. Within the
depression, to the west of Ntwetwe pan, a vast field of
barchanoid dunes can be found.
On all sides of the depression a number of fossil valleys
orientate towards it, but on the east and west a number of
active rivers flow at the present day. The most important of
these rivers is the Boteti, which originates from the
Okavango Delta and runs eastward until it breaks through the
Gidikwe sand ridge into the depression, whereafter it swings
southward. In the depression the river has changed its
position repeatedly over time and has produced large areas
of alluvial deposits. At present the Boteti river runs as
far as the Mopipi swamps and Lake Xau, but in years of low
outflow from the Delta the water does not even pass Rakops.
Sua Pan receives water most years from the Nata River and
smaller streams draining the eastern escarp-ment, leading to
the formation of an ephemeral salt lake in the northern part
of its basin.
4

CURRENT KNOWLEDGE OF THE RESOURCE

4.1

Topography and maps
A "Map Catalogue" published regularly by Department of
Surveys and Lands contains details of the various map series
available for different parts of the country. In addition,
the catalogue lists area, scale and date for small, medium
and large aerial photographs. Catalogues of Satellite
Imagery of Botswana are held at the Department as well.
Table 1 gives an overview of maps covering the Okavango
Region with relief shown by contours.

TABLE 1.
CONTOURS
Scale

MAPS COVERING THE OKAVANGO REGION WITH RELIEF SHOWN BY
Contour
Interval

1:5 000
1:5 000
1:50 000
1:500 000

l
2
10
50

Remarks

Pandamatenga Plains
Maun area (1987)
Kasane area
Standard Hydrogeological
Reconnaissance maps

m (1/2 m)
m
m
m

The large scale maps covering the Maun area form a good
spatial basis for planning at detailed level, although the
topographical information has low reliability. The validity
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of the hydro-geological maps for adequate topographical
information is limited.
Photo maps at scale 1:50 000 are available for the whole of
the Okavango Delta, for the Makgadikgadi area as well as for
the eastern most parts of the region, but these do not show
altitude or relief by contour except for Eastern Sua and
Kasane. However, some height information is available from
various types of survey data (bench marks, gauges and water
levels) or in the reports of various projects (UNDP/FAO,
SWECO 1976, SMEC 1987, Molapo Development Project).
4.2

Aerial photography and satellite imagery
Black and white aerial photography and satellite imagery are
indispensable aid to planners especially in countries where
maps are lacking or out of date. One advantage of aerial
photographs and satellite imagery is that they give an
overall picture of the area under investigation and are
usually more up-to-date than the ordinary line maps. The
main disadvantages are that they do not provide any information about relief except when viewed under stereoscope;
that they do not provide cadastral information, which
usually appears on a topographical map; and that they are
not rectified, which means that they can not be used for
accurate measurements.

Table 2.

RECENT AIR PHOTO COVERAGE

Year

Name of contract

Area Covered

Scale

1983

Okavango Delta Block

1: 50 000

1985
1985
1985
1985

Chobe enclave
Kasane
Molapo Development
Area
North East Block

larger part of Ngamiland
District
Chobe enclave
Kasane - Pandamatenga
Boro-Shorobe area

1986

SMEC

1986

Major Villages

1987

Northern rivers

1987

SMEC

East Chobe
Maun - Toteng - Lake
Ngami
Shakawe, Etsha, Gomare,
Nokaneng, Sehitwa, Maun
northern part of
panhandle, Kwando,
Linyanti, Chobe enclave
Maun reservoir area

l: 15 000
1: 17 500
1: 15 000
1: 7 500
1: 50 000
1: 15 000

1: 5 000
1: 50 000

1: 5 000

Aerial photography in northern Botswana dates back to 1925,
and the study area is well covered by aerial photographs,
although scale as well as date differ from one area to
another. The latest series are listed in Table 2 above.
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LANDSAT imagery is sporadically available from 1973 onwards.
Since 1983 coverage by LANDSAT 4 has been good in spatial
and temporal terms, with False Colour Composites (FCCs)
readily available.
4.3

Geomorpholoqy
Table 3 lists studies ..elated to different aspects of
geomorphology in the study area. Under remarks the main
subject(s) of each paper is given. The list is not
comprehensive, and more information can be found in the
bibliographies of individual papers.
A large number of studies have described the landforms of
the region and discussed their evolution within the context
of Quaternary climatic and environmental change. These
include studies of lake basins and fluvial networks (Cooke,
Shaw, Grey, Grove), dune fields (Lancaster) and duricrust
suites (Summerfield). Information regarding geomorphological
processes within the landscape, both at present and in the
past, is, however, limited (personal communication: Staff,
Department of Environmental Science, University of
Botswana). Limited work has been carried out on the fluvial
processes operative within the Okavango Delta, particularly
in relation to plant growth, sedimentation and channel
evolution (McCarthy et al, Wilson). Geomorphological information has also been incorporated into land classification
systems (Astle, Breyer, Staring).
In addition to the papers listed in table 3, geomorphological information can also be found in the project reports
by UNDP/FAO/BOT/67/507, 72/019, 80/003 and 85/011, as well
as in SWECO 1970 and SMEC 1987.

TABLE 3.

GEOMORPHOLOGICAL STUDIES IN THE OKAVANGO REGION

Approx. Coveracre

Reference

Remarks

Okavango Delta

Astle, 1977

Land systems

Lower Boteti Region

Breyer, 1982

Geomorphological terrain
class

Lower Boteti Region

Breyer, 1983

Landsat mss data for
mapping flooding

Motopi

Braun, 1976

Wind erosion

Western Ngamiland

Cooke, 1975

Caves and adjacent land
forms

Okavango Region

Cooke, 1976

Paleogeography

Makgadikgadi Pans

Cooke, 1979

Landform evolution
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Okavango Region

Cooke, 1980

Landform evolution

Northern Botswana

Cooke, 1984

Climatic changes

Makgadikgadi Pans

Cooke and
Verstappen 1984

Landform evolution

Northern Botswana

Grey and Cooke
1977

Landform evolution

Ngamiland

Grove, 1969

Landform and climatic
changes

Makgadikgadi Basin

Helgren, 1984

Historical geomorphology

Okavango Delta

Hutchins et al
1976

Geology, Geomorphology and
Hydrology

Northern Botswana

Lancaster 1981

Dune fields

Northern Botswana

Mallick et al
1981

Superficial geology

Okavango Delta

McCarthy et al
1986, 1988

Fluvial geomorphology,
(changing flow patterns)

Okavango Delta

McCarthy et al
1986

Fluvial geomorphology
(abandoned Nqoga channel)

Okavango delta

McCarthy et al
1986

Carbonate accumulation on
islands in the delta.

Western Fringe

Roeters and
Riezebos, 1986

Geomorphological map
Terrain classification

Lake Ngami

Shaw, 1985 a

Landform evolution

Lake Ngami and
Mababe Depression

Shaw, 1985 b

Landform evolution

Okavango Delta

Shaw, 1986

Paleohydrology

Northern Botswana

Shaw and Cooke,
1986

Quaternary Paleoclimates

Chobe

Shaw and Thomas
1988

Palaeohydrology

Okavango Delta

Staring 1978

Land systems

Northern Botswana

Summerfield
1982

Silcrete formation

Okavango Delta

Wilson, 1973

Fluvial geomorphology
(channel changes)
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No systematic recording of geomorphological data in the form
of maps has been carried out in the region. At present, the
only available map dealing with the subject is the
"Photogeological Map of Botswana" (1978) showing superficial
geology at the scale of 1:1 million. This map has been
enlarged to the scale 1:500 000 in order to facilitate
comparison with the o\.uer thematic maps prepared by the
consultancy to be used in the next phase of this study. The
map is called SUPERFICIAL GEOLOGY and portrays surface
material as well as location and extent of different
landforms in the study region. It also provides limited
information about the processes that move the material and
sculpture the landscape.
GAPS IN INFORMATION
Topography
There are visible gaps in the topographic information in the
region, particularly in the Okavango Delta, where minor
variations in topography control soil, vegetation and hydrological patterns. The information is needed in relation to
water and potential irrigation management. Therefore:
- Efforts should be made to produce new and accurate maps
for planning at local and regional levels.
- Contouring should be extended on revisions of the present
1:50 000 map series.
Geomorphology
It is apparent that some areas in the region are suffering
from the negative effects of geomorphic processes,
particularly wind erosion. These areas include the southern
and western fringes of the Okavango Delta, the Ngami Basin,
and along the Boteti River. Further research in the field of
geomorphology is necessary, and should include the following
topics:
- To clarify the character and rate of current erosion and
sedimentation processes operating within the Okavango
drainage basin, including solute, bedload and organic
sedimentation.
- The causes, effects and distribution of wind erosion,
especially in the western and south western fringe of the
Delta.
- The anthropomorphic effects on aeolian and fluvial
processes, particularly in the Okavango and on the lower
Boteti River.
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- Mapping the distribution and nature of duricrusts,
particularly calcretes and silcretes (see chapter "MINING
AND QUARRYING").
6
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SOILS
INTRODUCTION
This chapter describes the nature and distribution of soils
in the Okavango region. The status of current knowledge is
assessed from available soils and land suitability reports,
and present and future progress of the FAO/ Ministry of
Agriculture soil survey and land suitability mapping
programmes is examined. Gaps in information relevant to
planning are indicated.
GENERAL DESCRIPTION
Soil surveys have been carried out at various locations and
at various times in the Okavango region using a range of
classification systems. They have concluded, in general,
that soils potentially suitable for agriculture exist in the
Etsha -Gumare area, at the Nokaneng Flats, in the BoroShorobe area, along the Lake River and Boteti River, in the
Chobe Enclave and at the Pandamatenga Flats. The latter is
considered to have the most suitable soils for dryland
farming in the country. These areas are visualized on the
resource map "SOIL SURVEYS" which not only shows actual
sites of investigation, but to some extent also reflects
potential arable areas.
The main soil types encountered in the region are listed in
Table 1, according to the FAO/ Ministry of Agriculture soil
legend which has now been adopted as standard for Botswana.
In general soils are strongly influenced by parent material
and topography, with variations occurring over short
distances to produce recurring patterns of soils, called
catenas, which frequently reflect underlying landforms. At
the scale of 1:250 000 used for reconnaissance mapping, most
maps units consist of soil catenas rather than single soil
types.
For the most part the soils of higher topographic positions,
including most of the Kalahari sand veld, are characterised
by loose sandy texture, low water holding capacity and very
low fertility, making them unsuitable for agriculture,
either by irrigated or dry land farming methods. Soils of
topographic lows, including lake beds and river flood
plains, have higher clay and organic content, but may prove
intractable whilst waterlogged, and have a tendency to
calcification following fluctuations in the groundwater
table which would render them unsuitable for irrigation.
Present studies suggested that the vertisols of the
Pandamatenga Flats are the most suitable soils for dryland
farming, given a high level of soil management. Molapo soils
in the Delta and along the Boteti could be utilized further
using improved traditional methods. Studies of irrigation
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TABLE 1.

MAIM S O U TYPES IN THE OKAVANGO REGION

SOIL TYPES
(FAO CLASSIFICATION
SYSTEM)

TYPE AREAS

CHARACTERISTICS

Arenosols

Widespread within the study region

Fine structureless sand (maximum 15X of
clay) calcic and petrocalcic horizons
may occur.
Well drained.
Low water holding capacity.

Luvisols

In the Melapo (the floodplain of
the seasonal swamps) and in
depressions in the Sandveld

Horizon of clay enrichment (up to 35X
of clay).
Calcic and Petrocalcic horizons may
occur.
Moderately well to imperfect drained.

Gleysols

In the Melapo and Lake Ngami

Structural B-horizon (up to 35Z of
clay).
Calcic horizon may occur.
Imperfectly drained.

Fluvisols

In the channels and on the
bordering floodplains of the
seasonal swamps

No soil structure. Variable texture.
Imperfectly drained.

Chernozems

Western Fringe and Mababe Depression

Rich organic carbon top horizon.
Imperfectly drained.

Vertisols

Pandamatenga plains

Heavy clay content (up to 80X of clay).
Poor to very poor drained.
High water holding capacity.

Solonchaks

Makgadikgadi Basin

Silt to si Itclay loams. Very poorly
drained/frequently waterlogged. Saline.
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potential in Lake Ngami, along the Nhabe River, in the Chobe
Enclave and in the Western Delta fringe suggest that the
benefits of commercial farming in these areas would be
outweighed by economic factors.
Specific description6* cover soils derived from alluvial,
lacustrine and arenaceous parent material.
SPECIFIC DESCRIPTION
Alluvial soils
Soils derived from alluvial sediments are found throughout
the Okavango Delta and the fossil Kwando-Linyanti Delta,
along the Boteti River. In the Okavango Delta soil development closely reflects micro-topography and hydrological
regimes, producing a mosaic of soil catenas throughout the
region. Areas of perennial swamp have not been mapped as
soils by the FAO, but are likely to be arenosols interbedded
with organic histosols. Seasonally flooded areas contain
fluvisols and luvisols, usually poorly drained, with the
degree of soil development dependent on variations in the
flood regime - areas infrequently flooded, or desiccated
over the past century show mature soil profiles. On island
and riverine fringes calcic luvisols and arenosols occur,
whilst major sandveld areas, such as the Mopane Tongue,
Chiefs Island and the area between Mababe and the Linyanti
fault line are dominated by excessively drained arenosols,
with calcic or gleyic luvisols in pans and depressions.
There is remarkably little spatial variation in the Okavango
mosaic reflecting the uniformity of the parent sand. In the
lower Delta, between the Kunyere and Thamalakane fault
lines, soils tend to have a higher clay content, whilst in
the now desiccated Thaoge system to the west a higher silt
load has led to the development of phaeozems and chernozems
with some agricultural potential, though these soils are
also highly susceptible to aeolian deflation.
Arenosols and fluvisols are dominant along the Boteti
floodplain, with some luvisols in melapo. The soils become
increasingly calcareous, with the development of calcrete
duricrust, downstream, whilst within the Makgadikgadi Basin
the Boteti soils are frequently rendered unusable by high
natural salinity and sodicity.
Lacustrine soils
Soils derived from lacustrine sediments occur in the Ngami,
Mababe and Makgadikgadi Basins, along the Chobe floodplain,
and in the Pandamatenga area.
The Mababe and Ngami basins have similar soil patterns, with
arenosols on the peripheral ridges and at the margins of the
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basins, grading into poorly drained gleysols towards the
basin sumps. Luvisols occur around inflows and small deltas.
The Mababe has chernozem development below Savuti Marsh,
whilst the soils of eastern Ngami are duplex soils with
strong contrasts in soil pH and thick deposits of
diatomaceous earth, reflecting changes in the state of the
lake during the later stages of its development.
Soils in the Makgadikgadi reflect the role of that basin as
a terminal sump for surface and ground water, and are
frequently calcareous, sodic or saline. Arenosols occur in
sand ridges, sand dunes and on higher ground. Pans at higher
elevations contain gleysols, whilst lower pans, including
Sua and Ntwetwe, are dominated by gleyic solonchak soils,
with frequent silcrete duricrust development.
In the Chobe Enclave and along the Chobe River the soils are
also of lacustrine origin, having developed from sediments
laid down in a lacustrine episode of "Lake Caprivi" (Shaw
and Thomas 1988). They are composed largely of poorly
drained gleysols and luvisols, with arenosols on the ridges.
In the Pandamatenga area the flats and depressions, thought
to be remnants of shallow lakes, contain vertisols which are
derived from the weathering of the underlying Karoo basalts.
Despite their inherent fertility these soils are difficult
to work and prone to waterlogging.
3.3

Sand veld soils
Soils derived from Kalahari sands occupy the remaining area
between the river and lake systems. The dunes themselves are
composed of arenosols, calcic around the Makgadikgadi Basin,
and increasingly ferralic towards the north. Interdune
hollows and pans have calcic luvisols and gleysols. Limited
rock outcrops in the region are usually too steep to allow
soil development, and have been classified as lithosols.

4

CURRENT KNOWLEDGE OF THE RESOURCE

4.1

Soil surveys
The resource map "SOIL SURVEYS" and Table 2 provide an
overall view of the surveyed area, together with the level
of detail, which is scale dependant. In Table 2 the items
numbered 1 to 18 are maps accompanied by reports, some of
which will be available in the near future. Items 3-8, 10
and 12-15 are produced by the FAO/MOA Soil Survey (next
section) and use a standard FAO classification.- Earlier
reports and maps use a variety of classifications based on
both soil taxonomy and land systems, and have limited
usefulness as they may not be comparable.
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TABLE 2. SOIL SURVEYS IN THE OKAVANGO REGION.
Study
No.

Approx.
location

Map scale

Reference

Botswana

1:6 M

Sims, 1981

Remarks

UNDP/FAO, 1972

Eastern and
Northern
Botswana
Northern State
Lands

1:1.7 M

Blair Rains and
Mckay, 1968

1

Okavango Delta

1:500 000

Staring, 1978

2

Ngamiland
District

1:500 000

The map is
stored with
DOL, Maun

Maun

1:250 000

FAO Soil Survey
Team

Toteng

1:250 000

FAO Soil Survey
Team

Savuti

1:250 000

FAO Soil Survey
Team

Kasane

1:250 000

FAO Soil Survey
Team

7

Basutos

1:250 000

FAO Soil Survey
Team

8

Lake Ngami

1:250 000

Paul, 1983 (FAO
Soil Survey Team)

9

Shorobe area

1:250 000

Siderius, 1971

10

Chobe enclave
Area

1:100 000

Baert, 1987
(FAO Soil
Survey Team)

11

Western Fringe

1:100 000

SMEC, 1987

12

Nxamaseri,
Shakawe River
Terrace

1:100 000

Rhebergen, 1988
(FAO Soil
Survey Team)

13

Lake Ngami, the 1:50 000
Nhabe and
Boteti River

Rhebergen, 1986
(FAO Soil
Survey Team)
(SMEC 1987)
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TGLP map for
soils

14

Boro-Shorobe
area (Molapo
Project)

15

Pandamatenga,
northern plain

1:50 000

Remmelzwaai,
van Waveren and
Moganane, 1988
(FAO Soil
Survey Team)

16

Lower Boteti

1:50 000

Breyer, 1983

17

Motopi

1:10 000

Siderius, 1970

18

KasaneKazungula

1:10 000

Siderius, 1970

Bechuanaland
Protectorate

4.2

1.:5C 000

Rhebergen,
1986 (FAO Soil
Survey Team)

?

Van Straten,
1959

•

Eastern and
Northern
Botswana

mm

Siderius, 1972

Soil profile
description

Northern
Bechuanaland

-

Bawden, 1965

Soil profile
description

Okavango Delta

-

Astle and
Braun, 1977

Soil profile
description

Okavango Delta
Okavango
Corridor

-

Sweco, 1976

Soil profile
description

Gumare area

Roeters and
Riezebos, 1986

Soil profile
description

Motopi and
Moshu

Braun, 1975

Soil profile
description

Rakops-Mopipi

Van Hoist, 1981

Soil profile
description

The FAQ Soil Survey mapping program
Since 1981 The FAO Soil Mapping and Advisory Service, in
cooperation with the Ministry of Agriculture, has devoted a
considerable amount of work to the region in order to in~
crease the knowledge about the soils as such as well as
their suitability for various types of land use. Eventually
the hardveld and the Ngamiland/Chobe region will be covered
by 1:250 000 scale maps whilst the rest of the country i.e.
Kalahari will be mapped at 1:1 million scale. The extent
and status of the 1:250 000 reconnaissance series for the
Okavango region are presented in Table 3 and the sheet lay
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out on Fig. 1. This series will be completed by 1990. These
maps are the most useful soil inventory data at a regional
planning level, but as is evident from Table 3 and Fig. 1
significant gaps exist at present in the coverage of thé
region. Each map will also be accompanied by a report
containing information about geology, geomorphology, soils,
land evaluation etc. etc.
The FAO Soil Survey has also produced more detailed maps for
specific project areas, such as Lake Ngami, Pandamatenga and
the Boro-Shorobe area, as indicated in Table 3.
TABLE 3; STATUS OF THE 1:250 000 SOIL SURVEY
IN THE OKAVANGO REGION.
SHEET

STATUS

4.3

Printed:

MAUN
BASUTOS
SAVUTI
NATA

Draft printed:

KASANE
TOTENG

Mapping in progress:

SHAKAWE
NOKANENG
NXAI

Planned:
(1988-1989)

GHANZI
GWETA
LINYANTI
TSAU
LETIAHAU

Land evaluation
A limited number of land evaluation studies have been
carried out in the region in the past. Table 4 gives an
overview of the information available at the time of
writing.
More recently, as part of the ongoing soil mapping program,
the FAO Soil Survey team has started a systematic land
suitability mapping program at scale 1:250 000 (cf. next
paragraph). These maps will certainly increase the knowledge
about the land suitability for various types of land use
within the study region.

4.4

The FAQ Land Suitability mapping program
Land suitability maps for arable farming are prepared by the
FAO Soil Survey Team at various scales, depending on the
purpose of the survey. Large scale maps are made for farm
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1:250.000 mapping programme 1986-90
1: 1 million exploratory mapping 1986-88

FIG

1. STATUS OF SOIL MAPPING IN BOTSWANA

planning purposes, medium scale land suitability maps are
meant for regional planning, and small scale maps are
intended for policy making at a national level (Rhebergen,
1987) .
Land suitability maps at scale 1:250 000 will be a standard
exercise for areas covered by the FAO Soil Survey, with
improved traditional dryland farming as land use type ahd
sorghum as a crop. At present, the 1:250 000 scale land
suitability maps are available only for the Kasane and
Basutos map sheets. However, land suitability maps for
arable farming will not be prepared for Savuti, Maun, Nxai,
Tsau and Toteng map sheet since arable farming is not a
relevant land use type in the greater part of these areas.
For areas of interest, such as Pandamatenga, Nokaneng Flats
and the Chobe enclave, land suitability maps on a larger
scale will be produced within the near future.
TABLE 4. LAND EVALUATION STUDIES IN THE OKAVANGO REGION.
Study
No

Approx.
location

Map Scale

References

Remarks

Northern
Bechuanaland

1:2 mil

Landale-Brown
and Spooner,
1963

Potential Dev.
Areas

Okavango Delta

1:500 000

Staring, 1978

Land suitability

Kasane

1:250 000

FAO, 1988

Land suitability
for improved
dryland farming
and sorghum

Basutos

1:250 000

FAO, 1988

Land suitability
for improved
dryland farming
and sorghum

Okavango Delta
Okavango
Corridor

1:130 000
1:16 000

Sweco, 1976

Land capability
for irrigation

Nxamasere
Shakawe River
Terrace

1:100 000

Rhebergen,
1988

Land suitability
for small scale
irrigation and
improved dryland
farming

Pandamatenga
northern plain

1:50 000

FAO, 1988

Land suitability
for commercial
dryland farming
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Lower Boteti

1:50 000

Lake Ngami
1:50 000
Nhabe River and
Boteti River

Breyer, 1983

Land suitability
for arable
farming (maize)

Rhebergen,
1986

(SMEC study
area) Land
suitability for
irrig. potential

GAPS IN INFORMATION
The completion of reconnaissance soil surveys and land
evaluation studies under the auspices of the FAO Soil Survey
team by 1990 will provide initial information at a scale of
1:250 000. More specific requirements will become apparent
in detailed site studies.
At a local scale more information is required on soil
limitations, particularly in terms of susceptibility to wind
erosion, in overgrazed areas such as the Thaoge floodplain.
There has been no erosion hazard mapping undertaken in the
region.
6
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BOTANY
INTRODUCTION
This chapter presents plant resources and ecology directly
related to plants. The resources have been grouped according
to commonly used resource components. Weeds and poisonous
plants are, as such, not resources but rather plant based
restrictions on use. The utilisation chapters most closely
linked to this resource chapter are "AGRICULTURE" and
"FORESTRY AND VELD PRODUCTS". Information on the plant
resources is further used in the chapter on "ECOLOGY".
GENERAL DESCRIPTION
The large-scale spatial variation of the vegetation is
influenced by the decreasing average rainfall from the
northern-most part (appr. 650mm) to the most southern part
(appr. 3 50mm). To that is added the influence of the largescale landscape elements such as Okavango Delta with its
terminal sinks, the Kuando-Linyanti-Chobe river system and a
variety of depressions of different sizes where soil types
often differ from the surrounding areas. The resulting major
structural vegetation type is a tree savanna, sometimes
intermixed with a shrub savanna (see Map 1 by Weare and
Yalala 1971). In the area with the highest rainfall (northeast) these authors identified a "dry deciduous forest" with
Baikiea plurijuga (mukusi) as the dominating species.In
other works this "forest" is classified as woodland.
Along the Chobe/Linyanti rivers and the Selinda Spillway as
well as in the Okavango Delta the major vegetation type is a
"swamp grassland". Grasslands are also found in the Mababe,
Lake Ngami and Makgadikgadi depressions and some areas in
the east, close to the border to Zimbabwe.
A comparatively high percentage of the region is protected
as National Parks or Game Reserves. The inner delta is
declared as a cattle free zone according to Stock Disease
Act (Cap 37:01). Even some areas outside these zones (e.g.
north of the delta and parts of Ngamiland and Nata
Statelands) are mainly ungrazed by domestic animals. On the
other hand, one of the most denuded areas within Botswana is
found around Rakops down to Mopipi and Makgadikgadi Pan.
Areas in the Lake Ngami-Maun-Shorobe region are denuded and
so are the western fringes and upper parts of the delta.
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SPECIFIC DESCRIPTION
Flora and vegetation
Many areas in Botswana are poorly known from a floristic
point of view. However, some areas in the north, especially
the delta, are probably among the best known. This is due to
many earlier vegetation studies and also to ongoing work by
P. Smith (Aquatic Weed Control Officer in Maun) and coworkers.
Several flora lists from different areas in Botswana are
underway. No endemic or threatened species are reported in
the literature.
Astle (1977) reported on relative abundance of eight common
plant genera in 5x5 km grid cells covering the delta and its
fringes. The genera were: Miscanthidium, Papyrus,
Phragmites, Phoenix, Hyphaene, Mophane, Terminalia and
Acacia.
A great variety of vegetation types have been identified in
the region (Blair Rains and McKay 1968, Heemstra 1976 a-c,
Smith 1976, KCS 1987, Ecosurv 1988). Although the area is
very flat, the range in rainfall and the complicated past
and present drainage patterns contribute to a fairly high
diversity of vegetation types. Map 1 shows the general
vegetation of northern Botswana. The classification is based
on vegetation physiognomy. A tree and bush savanna covers
the greater part of the study region. In general the density
of trees increases towards north-east where Weare and Yalala
(1971) distinguished a 'dry deciduous forest'. South of the
delta, the grassland and the bush vegetation in the Ngami
depression and on the Ghanzi ridge, respectively, break the
comparatively uniform tree savanna. Grass savannas have
developed also in Makgadikgadi and Mababe depressions.
Aquatic grasslands have been distinguished in the delta
proper as well as along the riversystems in the north. The
small-scale map by Weare and Yalala does not permit
delineation of patchy vegetation or vegetation along
ecotones (e.g. riverain woodlands). The mosaic vegetation of
the delta (within the buffalo fence) and the wetlands along
the northern border are, compared with many other major
wetlands of Africa, unaffected by human activities and thus
given a high status not only in a national but also a global
perspective. However, Child (1968) has reported on an
extensive encroachment of woody species on natural grasslands in northern Botswana. This was explained by human
activities and the aridity of the area. In KCS (1987) it is
claimed that "the only extensive grasslands in northern
Botswana are those which are sporadically flooded i.e. the
Savuti marsh, Mpandamatenga and the Kakulwane plains". The
latter are also reported as the only remaining undeveloped
black cotton soil area in Botswana. Large areas with
sandveld vegetation are relatively unaffected by human
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activities as they are declared as protected areas or
cattle-free zones.
Status and trend (flora and vegetation):
Individual plant species: no information on declining or
threatened plants. However, concern has been raised about
mokola palm (Hyphaene petersiana) and mukusi (Baikaea
plurijuga)
Vegetation in protected areas and cattle free zones: status
good, possibly except in seasonal concentration areas for
elephants; drastic vegetation changes may occur depending on
drought; a potential threat to the now fairly undisturbed
vegetation of the delta inside the buffalo fence, is water
development programme north of the fence;
Vegetation in areas open for intensive agricultural use:
status and trends for individual vegetation types are
poorly known; many areas are in very poor condition; recent
drought in combination with fire may result in new
vegetation types, the sustainibility of v/hich is uncertain.
Threatened vegetation type: grassland on black cotton soil.
Veldproducts
Many plant species are important for food, medicine and
building and trading purposes. Considering this,
surprisingly little is known about distribution and
abundance of these species. The most recent works are
Taylor and Moss (1982) and Taylor (1982, 1985). They
studied abundance of many potentially commercial
veldproducts within transects laid out around 8 3 villages
spread all over the country. Of these village areas, 2 3 are
within or close to the Okavango Delta region (Taylor and
Moss 1982). These villages form three clusters: delta
fringes (15 villages), Chobe district (4 villages) and
Makgadikgadi area (4 villages).
Apart from the commercially interesting species a great
variety of species are used locally for food, medicine or
building material. With an increasing demand or resource
scarcity a market can easily develop even for these species.
Five veld
(1982) as
All these
densities

food species were presented by Taylor and Moss
suitable for immediate commercial utilisation.
are found within the region although not in high
(see Table 1 below).

Apart from these five wild species another 50 veld foods
were investigated by Taylor and Moss. Thirty-eight of these
were mapped and all except three were found, within Okavango
Delta region although some at few places and at low
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densities. The authors recommended further research on
these species as present use was restricted by ecological
and/or sociological reasons.
Many species in Botswana, 20 grasses and sedges and 60 other
species, were considered by Taylor and Moss as suitable for
immediate use as florist material. However, it must be
noted that little or no information was available concerning
distribution and abundance of many of these species.
Table 1. Number of villages where important veld food species
have been found.
Species

Relative density
at 23 sites within
region

Habitat

Okav Chob Makgadi
Sclerocarya caffra
(morula)

welldrained sands &
loams, open woodland, hills

high
med
low

0
0
6

0
2
2

1
0
0

Vangueria infausta
(mmilo)

rocky, well drained
hills

high
med
low

0
0
3

0
0
1

0
0
1

Grewia flava/bicolor
(moretlwa/mogwana)

well drained sands
or sandy loams

high
med
low

0
1
12

0
0
1

0
1
1

Grewia retinervis
(motsotsojane)

open savanna

high
med
low

1
2
11

0
0
4

0
0
1

Citrullus lanatus
(marotse, mokatse,
tsamma)

cultivated:whole
country, wild:
whole country

common throughout
country

Note: Abundance of species is given in relative densities. Number
of villages were 15, 4 and 4 for Okavango fringes, Chobe District
and Makgadikgadi respectively.
Grapple plant (Harpagophytum procumbens) is the most
important commercial medicinal plant (Taylor and Moss 1982).
Of the sites investigated by Taylor and Moss, the grapple
was reported from most places although the data was
unreliable.
A great number of other species are used for medicinal
purposes but very little about their biology is documented.
Plant species used for crafts are treated in Taylor and Moss
(1982). At present the mokola palm (Hyphaene petersiana)
and mophane (Colophospermum mophane) are the most important.
For the basket industry motlhakola (Euclea divinorum) and
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motsentsila (Berchemia discolor) are important for dyeing.
Mophane is widespread in northern Botswana but it is
reported that there is locally a scarcity of old trees used
by carvers. The palm (Hyphaene) has a fairly wide
distribution in and around the delta as well as in the
Makgadikgadi area. Astle (1977) has mapped the relative
abundance of mokola palm in the delta. Local overharvesting is reported.
Field (1976) and van Voorthuizen and Odell (1976) report on
thatching grass. Distribution and abundance of these grass
species are little known. Reeds (Phragmites species) are
used in and around wet lands. Distribution and relative
abundance of Phragmites within the delta has been mapped by
Astle (1977). The amount needed of grass for various
building purposes is largely unknown.
Van Voorthuizen and Odell (1976) and Energy Planning
Associates (1985) reported on tree species used for building
and construction purposes. Apart from small scale distribution maps in floras, little is known about distribution of
the important tree species. Even less is known about
biomass, productivity and regeneration. A study on availability and use of mokoro trees have just been completed
(Ecosurv 1988 b). Of 14 species recorded to be used for
mokoro construction Pterocarpus angolensis (mukwa) was the
most used and the most preferred regardless of availability.
The average mokoro tree density in woodlands of the central
delta was 1.9/ha. This density is enough for current offtake. It was also concluded that "Localized long-term
changes in woodland composition due to strong species
selection are possible, however, recovery will be facilitated by the fact that few trees of a given species in a
given stand are suitable for mekoro; some mature fruiting
trees will always remain".
The firewood situation in northern Botswana is better than
in most other areas of the country. This is explained by
higher availability and productivity of tree species and a
lower population density. However, a shortage of firewood
around the major villages is foreseen during the 1990s (NCS
Technical Paper 1988) .
Status and trend (veldproducts):
Status and trend for veldproducts are known to a small
extent: in places local overharvesting of some species, e.g.
grapple plant (Harpagophytum procumbens), thatching grass,
firewood, mokola palm (Hyphaene petersiana).
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3.3

Timber
Apart from timber collected for local use (see above),
commercial timber felling is practised in the northern part
of the country. Two major species are being exploited:
mukusi (Baikiaea plurijuga) and mukwa (Pterocarpus
angolensis). In Millar (1987) it is reported that the
following timber trees are associated with mukusi:
Pterocarpus angolensis
Ricinodendron rautanenii
Erythrophleum guineense
Afzelia quanzesis
Guibourtia coleosperma
Burkea africana
Kirkia acuminata
Amblygonocarpus andogensis
Brachystegia spiciformis
Entandophragma caudatum

(mukwa)
(mongongo)
(mmako)
(mwande)
(tsaudi)
(mosheshe)
(modumela)
(mbaimbi)
(muvombo)
(motlhokomoti)

Mukusi can be found in dense stands and as more scattered
trees. The distribution of mukusi seems mainly to be limited
to areas with:
"1) The presence of deep, red Kalahari sands classified as
Ferralic Arenosols.
2) Rainfall above 600 mm" (from Ecosurv 1988 a).
Mukwa is also found both in dense stands and as scattered
trees although it is usually found as scattered trees
(Millar 1987) .
Some figures on exploitable tree volumes are listed below
(from Millar 1987):
Chobe Forest Reserve: 200 000 cubic meters ( Baikiaea
plurijuga (mukusi), Pterocarpus angolensis (mukwa),
Guibourtia coleosperma (tsaudi), Entandophragma caudatum
(motlhokomoti), Afzelia quanzesis (mwande)).
Kasane Forest Reserve and Kasane Extension: 36 000 cubic
meters (mukusi and associated species and miombo woodland
with Brachystegia species).
Sibuyu Forest Reserve: 100 000 cubic meter (high quality
timber).
Maikaelelo and Kazuma Forest Reserves: no data available.
Wagner (in Millar 1987) reports a standing volume of
desirable timber of about 1.5 to 4 cubic meter per hectare
which gives a total resource of about 1 000 000 cubic meter.
There is presently a concern about the management of the
forests in northern Botswana (Millar 1987, NCS Technical
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Paper 1988). Lack of regeneration is reported as a major
problem. Ecosurv (1988 a), quoting other authors, listed
possible causes to the failing regeneration. Inventory data
and knowledge about regeneration are seriously lacking and
this is a threat for the resources of northern Botswana.
NCS (Technical Paper 1988) discusses the ongoing general
depletion of forests, voodlands and savannas of Botswana.
The Forest Act (Cap.38:04) lists five timber trees which are
protected in Statelands of the Chobe District:
Afzelia quanzensis
Baikiaea plurijuga
Guibourtia coleosperma
Pterocarpus angolensis
Entandophragma caudatum

(mwande)
(mukusi)
(motshibi)
(mukusi)
(mopomena)

The use of these species is regulated through licenses.
Three fruit trees are also protected:
Adansonia digitata
(moana)
Berchemia discolor
(mozinzila)
Diospyros mespiliformis
(mokochong)
Species within National Parks and Game Reserves are also
protected.
The protection of Botswana's forest reserves has been a
concern of international organisations.
"All the Forest Reserves, with the exception that the Kasane
Extension is not mentioned specifically, are in the
Directory of Afrotropical Protected Areas, drawn up by the
Conservation Monitoring Centre of the International Union
for the Conservation of Nature (IUCN). As such the IUCN is
concerned that they are managed adequately for sustainable
utilisation. B.plurijuga is one of the species listed by the
FAO Panel of Experts on Forest Gene Resources as being in
urgent need of attention" (Millar 1987).
Status and trend (timber):
Status and trend poorly known. Concern has been raised about
regeneration of timber species; damage by wildlife and fire
on timber trees has also been brought up as a problem.
Weeds and poisonous plants
Terrestrial weeds and poisonous plants may play an important
role in the dynamics of arable land use. However, little
information about weeds and poisonous plants that can be
directly related to regional planning has been found. Mogau
(Dichapetalum cymosum) is a noxious weed to cattle and has
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been mentioned in several regional studies. The distribution
of this weed within parts of the region (Ngamiland district
and Nata Stateland) has been mapped by Mothlodi (1977) and
Ecosurv (1988 a) respectively. Favorite sites for mogau are
deep light coloured sands with Terminalea sericea. Mogau
does not occur on lacustrine deposits in eg. the
Makgadikgadi depression (KCS 1988 a ) .
There is a concern about the introduction of non-indigenous
plants into the delta (Andersen 1985). This author
recommended strong regulations for introduction of alien
vegetation, such as guava.
Indigenous and exotic plants constitute potential aquatic
weeds for the wetlands and rivers of the northern Botswana.
Changes in e.g. the water regimes of the delta or the
Kwando-Linyanti-Chobe system may result in undesirable
occurrences of several indigenous species. Such species are
eg. Phragmites australis, Gomphocarpus fruticosus and annual
weeds such as Sida sp., Heliotropium sp., Sesbania sp. and
Hibiscus spp. (SMEC 1987).
As many of the potential weeds are highly productive one
must carefully consider the role of these plants.
The most well known exotic aquatic weeds are water hyacinth
(Eichornia crassipes), water lettuce (Pistia stratiotes) and
Kariba weed (Salvinia molesta). The first species has not
yet been observed in Botswana but water lettuce is found
within the Selinda Spillway. The Kariba weed, which is
regarded as the potentially most troublesome species (SMEC
1987) are abundant in the Kwando-Linyanti-Chobe system and
has also been found in the delta (Moremi Wildlife Reserve)
(P. Smith pers. comm. in SMEC 1987).
Different measures are now tried to control the Kariba weed.
A spread of the weed in the delta can easily change the
ecology of large areas and thus influence future land use
and resource utilisation.
Status and trend (weeds and poisonous plants):
Arable weeds and poisonous plants: too little information
available to be analyzed in this report.
Aquatic weeds: Salvinia well established in the northeastern
wetlands. Some outbreaks in the delta, so far within small
areas; water lettuce established in Selinda Spillway.
3.5

Rangeland
Vegetation, together with water, cover and space are the
major components of rangelands for livestock and wildlife.
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In large regions of Botswana, water has been the limiting
factor for livestock production. The drilling of boreholes
has given the base for an encroachment of livestock in areas
that for long time have been grazed mainly by wild herbivores. The extraction of ground water for year-around livestock watering has changed the cattle production system in
many areas to be one limited by food rather than by water.
A prerequisite for proper use of rangelands is a knowledge
about carrying capacities, i.e. the number of hectares
needed per livestock unit (lsu) for a sustainable livestock
production and a healthy range. The carrying capacity
concept is complex and needs a considerable knowledge to
establish and implement. A number of studies on carrying
capacities have been done in Botswana and information is
also available for the study region. Field (1977) estimated
potential carrying capacity for rangelands in Botswana (Map
2 ) . There is a large variation within the study region,
ranging from more than 100 ha/lsu to 2-4 ha. However, the
potential carrying capacity has changed considerably during
the last decades, mainly resulting from the cattle grazing
itself which has lead to shrub encroachment and increase in
areas without vegetation cover (KCS 1988). In 1987, after
six years drought, most rangelands in the Makgadikgadi area
had no grass.
Table 2. Carrying capacities (ha/livestock unit) of rangelands
within the Okavango region.

Carryi.ng
capaca.ty
(ha/lsu)
8-14
12
5.5
11
4.8
12.4
14.0
15
12-50
16
8
4
10-24

Area

Makalamabedi
Nata Ranches
Pandamatenga
Pandamatenga
Pandamatenga
Pandamatenga
Pandamatenga
Pandamatenga
Makgadikgadi area
Ngamiland
Ngamiland
Bushman Pits
Bushman Pits

Remarks

Commercial area
Communal area
Vertisols "clays"
Sands
Lithosols "Basalts"
Ferruginous sands
Under present cond.
Uncontr. grazing
Fenced ranches
undamaged grassland
heavily grazed

Reference

Lemo 1983 1
Seitshiro 1979 1
Tshosa 1983
Tshosa 1983
Hendzel 1980
Hendzel 1980
Hendzel 1980
KCS 1987 b
KCS 1988 2
FAO 1977 3
FAO 1977
Yalala 1969 1
Yalala 1969 1

1) From KCS (1988)
2) Figures given are recommended stocking rates which are based
on carrying capacity estimations. Some area do not carry any
vegetation at all.
3) In areas of Ngamiland which are "presently" stocked.
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No recent estimates of carrying capacities cover the whole
region but several studies have been done on a more local
basis (Table 2 above.)
The following major constraints to present cattle grazing in
the Statelands and the Makgadikgadi area respectively are
listed by KCS (1987 a):
-

woody encroachment
past overgrazing
dry season grazing
termites
wildlife movements
conservative stocking rates

and by KCS (1988):
-

water erodible
wind erodible
low carrying capacity
high percentage of pioneer plants
history of chronic overgrazing
prone to woody encroachment

There is a considerable variation in carrying capacity
depending on season and year. For example, KCS (1987 a)
reported on a 3-4 times higher recommended stocking rate
(based on carrying capacities) during wet than during dry
season. This was recorded for areas on compact soils and
alluvial soils. DHV (1980), working in the south central
Kalahari sandveld, calculated that the carrying capacities
were 3-4 times higher in a year with good rainfall (appr.
500 mm) than in a drought year (appr. 100 mm).
A large portion of the study region is at present set aside
as cattle free zones and is thereby relatively undisturbed
wildlife areas. This is true not only for National Parks and
Game Reserves but also for areas which now are awaiting
gazettment as Wildlife Management Areas (cf chapter on
"WILDLIFE UTILISATION"). Carrying capacities for wildlife
appears not to have been dealt with in Botswana, apart from
a recent study by Calef (1988). Many of the herbivore
species have not been managed or utilised to the extent
that the carrying capacity concept has been seen as crucial.
Often economical carrying capacities, as opposite to
ecological carrying capacities, have been more important. A
current example is elephants whose interference with forests
and crops, may result in culling operations.
Severe range degradation caused by human-related activities,
in combination with range deterioration, (for definitions
see NCS Main Report, 1988) have in several parts of the
region considerably affected wildlife. Ranges have been
destroyed in terms of available forage and further,
migration have been hampered or totally disrupted. These
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issues are discussed more in chapter on "WILDLIFE
UTILISATION".
Status and trend (rangeland):
Livestock ranges: large areas of rangeland in poor and
deteriorating condition leading to shrub encroachment or
bare ground; changes in plant species composition, more
forbs and unpalatable species; new vegetation equilibriums
may have been established making natural recovery very slow.
Wildlife ranges: generally in good condition; seriously
degraded by cattle grazing, mainly in areas west
Makgadikgadi and some stretches of the delta fringes;
general trend in wildlife range condition is unknown.
Concern has been raised about elephant ranges and the
threatened range for oribi and some other grassland
dependent species.
3. 6

Plant ecology
The wetland ecosystems are highly dynamic with often
unpredictable changes on different timescales. The systems
are characterized by a strong external input and dependence
in terms of water. The extremely flat topography also make
them sensitive in terms of changes in water regime, i.e.
changes in water input and also changes within the wetlands
may have far reaching effects on an area basis. Most
available information is about the delta proper and
unfortunately very little information is presented about the
wetlands developed in association with the Kwando-LinyantiChobe river systems.
The annual flooding regime is variable between years and
gives rise to quite different ecological conditions
depending on time, length and depth of the floods. McCarthy
et al (1986) have presented a model for channel changes in
the delta. These changes, with a time-span of 50-100 years,
are caused by interactive processes of sedimentation, plant
growth and to a certain extent also animals (e.g termites
and hippos). An even longer-term dynamic is caused by
climatic changes and tectonic activities. All these changes
are very difficult to foresee and include in system
analyses, impact assesments or models of human-induced
changes.
The major ecological determinants in the wetlands are poorly
known. SMEC (1987) reported that "The major determinants of
plant community, in order of importance are flooding regime
(seasonal, cyclic and episodic changes), fire, soils, human
activities and livestock and wildlife grazing which increase
as stocking rates are exceeded or hunting offtake reduced".
The effects of these determinants can in turn be split into
different components (from SMEC 1987):
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flooding regime: areas which are permanently flooded (plants
grow on peat)
seasonally flooded areas (duration and
depth of flooding varies)
sporadically flooded areas (dynamic of
dryland
^pecies abundance)
areas affected by long term drying out or
reflooding caused by channel
blockages
fire:

seasonal fires with different effects on
floodplains and dryland edges
peat fire causing permanent changes
(a key factor on local level)

soils

aggregation of channel bedloads
accumulation of sodium carbonate
minerals on islands
development of termitaria

human effects

(noticeable effects mainly south and
west of the buffalo fence)
molapo farming
collection of building materials and
materials for basket industry

livestock

(noticeable effects mainly south and
west of the buffalo fence)
grazing and trampling
affects fire frequency

wildlife

redistribution of water flows
removal of plant biomass

There is little empirical work on the importance of these
determinants under different conditions and how they act
together.
Some studies have dealt with ecological division of the
delta and its fringes. The two most important ones are
Staring (1978) and Astle (1977). These are further discussed
in the chapter on "ECOLOGY".
Two other major types of ecosystem can be distinguished
namely those on a) eolian Kalahari sand and b) pan, lake,
valley and depression deposits. The general distribution of
these units is shown on resource map "SUPERFICIAL GEOLOGY"
(Map 4 in chapter entitled "GEOLOGY").
The dominating soils in the region are "ferruginous tropical
soils on sandy material" (Blair Rains and McKay 1968). They
are formed on aeolian Kalahari sand. The soils are generally
well-drained, slightly acid to neutral and poor in
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nutrients, mainly phosphorous. Major ecological determinants are climate (on a regional level), soil moisture
(determined by soil depth, texture, crusts, drainage) soil
nutrients, fire and herbivore. The resulting vegetation
types are shrub, tree and woodland savannas and mixture of
these ones (see "ECOLOGY").
In major depressions and along some drainage lines (fossil
and active) the soil texture is more fine grained. This has
effects on moisture conditions and nutrient status of the
soil. Areas in some of the depressions (e.g. Makgadikgadi
basin) are the most erodible (by wind) of all soils in
Botswana. This in turn has effects on air quality in the
area.
The earlier or present high water table resulted or results
in crust formation (e.g. calcretes) and salinization.
The resulting major vegetation types are halophytic
herbaceous semi-desert, edaphic grasslands and vlei
grasslands in the Makgadikgadi basin, different types of
grasslands in the Mababe and Lake Ngami depressions, and
vlei grassland (tall sour grass) on the plains in the
northeast. Some of these grassland types (e.g in
Makgadikgadi and Lake Ngami depressions) nave changed
considerably depending on heavy grazing (together with
climatic-induced changes) for extended periods (see also
above on "Flora and vegetation").
Status and trend (plant ecology):
Discussed further under "ECOLOGY" and "NATURE PRESERVATION".
MAIN INFORMATION SOURCES AND ONGOING STUDIES»
Flora and vegetation
The flora of northern Botswana is still relatively
unexplored. Work by P. Smith (Aquatic Weed Control Officer
in Maun) and coworkers, is ongoing to rectify this
situation. The first flora list (grasses) has now been
produced in draft form. Others are underway. It is essential
that this work is encouraged to give a good knowledge as a
base for future work.
Vegetation classification and mapping useful for regional
planning and covering the whole region has not been
produced. The countrywide maps presented are not detailed
enough to aid in more large-scaled planning activities. The
same is true for the only map (TGLP 1977) that covers a
whole district (Ngamiland). TGLP maps produced for all
districts have been evaluated by GRM International (1987).
On the other hand many maps in the scale of 1:1 000 000 to
1:50 000 are available but cover only parts of the region.
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Table 3. Vegetation mapping and description.
Coverage of the different studies, except those which covers the
whole region, are shown on map 3. Many scales are approximate.
No. Area covered

Map scale

Source

1. Orapa and environs

no map

Allen 1978

2. Okavango Delta

no map

Astle 1977

land facets

3. Maun Village Dev.Area

1:50 000

Bendsen 1987

structural units

4. Chiefs Island

no map

Biggs 1976

plant communities/
habitat types

5. Northern State Lands

1:500 000

Blair Rains and
Mckay 1968

structural/floristic
units

6. Lower Boro + Gumare

1:50 000

Blyther 1988

satelite imagery
structural units

7. Lower Boteti

1:310 000

Breyer 1983

8. Chobe N.P.

1:430 000

Child 1968

9. Eastern Makgadikgadi

1:500 000

DHV 1979

structural/floristic
units

10. West of Lake Ngami

no map

Heemstra 1976a

floristic units

11. Tsau-Toteng

no map

Heemstra 1976b

12. Xudum Area

1:75 000

Heemstra 1976c

structural/floristic
units

13. Chobe Forest Block

no map

Henry 1966

tree oriented no
strict classification

14. Western Ngamiland

?

Mbano 1984

15. Chobe Forest

°¥e

Miller 1939

Remarks

16. Ngamiland State Land

1:250 000

KCS 1987 a

floristic/edaphic
units

17. Lake Xau

1:250 000

Parry 1984

structural units

18. Nata Stateland

1:250 000

Ecosurv 1988

floristic/edaphic
units

19. Moremi G.M.

no map

Robbel and Child
1976

structural units

Simpson 1975

not available

20. Along Chobe River
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Table 3 continued. Vegetation mapping and description.
21. Lake Ngami, S. Okav., 1:100 000
Boteti
1:50 000

SMEC 1987

floristic/edaphic
units

22. Chobe N.P.

1:1 000 000 Soramerlatte 1976
1:700 000

23. Chobe River front

1:75 000

Sommerlatte 1976

24. Rakops-Mopipi Area

no map

Thalen 1981

transects

25. Moremi W.R.

no map

Tinley 1966

structural/floristic I
units

26. Ngamiland District

1:500 000

TGLP 1977

not shown on this mail

structural/floristic
units

27. Lower Okavango

-

Vujakovic 1985

satellite imagery
fringing wood lands

28. Okavango Delta

1:1000 000

Williamson 1974

satellite imagery
structural units

? = information not available

All parts of the region are covered by some vegetation map
but due to different scales and classifications a compilation into one coherent map has not been possible. The least
known areas are some in Ngamiland District (north and west
of the delta) and the Chobe district. Table 3 and accompanying Map 3 show the cover of existing mapping exercise.
Vegetation analyses and mapping (ongoing or just completed)
within the region include:
- vegetation surveys /environmental conditions in the delta
(P.Smith, Maun)
- ecological zoning of the delta proper (KCS/SMEC)
- vegetation mapping in connection with zooecological
studies in Savuti (Lion Research Station)
- soil/vegetation surveys in the enclave (Sir M. MacDonald
and Partners)
- vegetation mapping in the Makgadikgadi Basin (KCS)
4.2

Veldproducts
Taylor and Moss (1982) and Taylor (1982) are the best
sources for information on present or potential commercial
veld products plants. Arntzen and Veenendaal (1986)
summarize information on veld products. Cunningham (1987)
and Terry (1987) have both dealt with products for the
basket industry.
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Ongoing studies that can give a better knowledge about veld
products, are the work by Thusano Lefatsheng on cash crops,
medicinal plants, fruit trees, perennial fodder, nonindigenous plants.

^5

National Institute of Research (NIR) is currently doing
research on firewood problems and regeneration of trees on
hilly areas in southeast Botswana.

^fr

=>

4.3

I

I

Timber
Apart from what has been referred to in the text there are a
number of papers dealing with timber surveys (Table 4).

Table 4. Some papers on timber and timber surveys.
3^

I
I
I
I

Study
no

Area Covered

Source

3|

1
4
5
6

Ngamiland West
Sibuyu Forest
Main Chobe Forest Block
north-east Botswana

Anon.
Henry
Henry
Henry

1985
1963
1966
1978

3^

8

whole country

Wagner 1987

Remarks

timber survey
enumeration report
enumeration report
advice on forest
inventories
forestry sector
review

Few studies are ongoing within the region.
4.4

Weeds and poisonous plants
Weeds can have a major impact on the dynamic of use of
arable land but little is reported to be used at a regional
level.
Among the poisonous plants mogau (Dichapetalum cymosum) has
attracted most attention.
SMEC (1987) gives a good report on indigenous and exotic
aguatic weeds in the Okavango Delta.

4.5

Ranqeland
Many studies are available on rangeland and rangeland
ecology (see Bibliography). The most recent ones are
mentioned in the chapter on "Rangeland". No comprehensive
review exists. GRM International summarize activities on
range assessment and monitoring.

£wmb

~

I
31
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Rangeland studies are done within Ministry of Agriculture
(MoA) (livestock and Land Utilisation), Department of
Wildlife and National Parks (wildlife) and other
organisations and authorities. Ongoing projects:
-

4. 6

range ecology research program within MoA
ecology of important grass species (NIR)
reclamation of denuded land (NIR)
research on vegetation and environmental conditions
around boreholes for wildlife (outside the region)
(DWNP)
research on vegetation and environmental conditions
around boreholes for livestock (outside the region)
(Univ. of Botswana)
range carrying capacity in Moremi Game Reserve (?)
range surveys in Makgadikgadi basin (KCS)
studies in connection with ecological zoning in the
delta (KCS/SMEC)

Plant ecology
Many papers on plant ecology have been written. A few will
be brought up here. Earlier FAO project have published
several reports which will be listed separately in this NRUI
report. See also SMEC 1987 for further information.

Table 5. Selected papers on plant ecology.
Study
No.

Area covered

Source

1
2
3
4
5
6
7
8
9

Thaoge area
Okavango
Okavango
Okavango
Okavango
Okavango
Okavango
Lake Liambezi
Okavango

Murray-Hudson 1988
van Rensburg 1971
McCarthy et al
Biggs 1979
Ellery et al 1985
Paterson 1976
Reavell 1981
Scott et al 1975
Thompson 1974, 1976

5

GAPS IN INFORMATION

5.1

Flora and vegetation

Remarks

restoration proj .
island ecology
ecology
bog succesion
ecology
plankton/nutrient
not found
ecol./prim.prod.

There is a lack of a good vegetation map (based on plant
associations and vegetation structure) covering the region.
It should be investigated if the production of such a map
can be connected to the soil mapping program by FAO (GRM
International 1987).
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Veldproducts
Considering the importance of veldproducts in the household
economy, and the potential for commercial utilisation,
little is known about the biology of the different species.
Taylor and Moss (1982) argue that the utilisation of many
veldproducts is hampered for ecological and/or sociological
reasons.
Timber
There is a major gap in the knowledge of timber resources
and their generative capacity on a nation-wide and regional
basis. Little is being done to eliminate these problems.
Rancreland
There is an urgent need to establish a range inventory and
monitoring programme. Such a programme should include information on both livestock and wildlife ranges. This subject
has been thoroughly dealt with by GRM International (1987).
As many of the livestock ranges in Botswana are seriously
overgrazed there will be an increasing need for a knowledge
about reclamation practices. Some work has started by NIR.
Plant ecology
For environmental planning there is a general need of
ecological knowledge and how to include this knowledge in
the planning process of Botswana. Not only is it necessary
to know the structure (plant and animal associations, soil
etc) but also the function and dynamic of the different
ecological units. If this information is available it will
be a good base for assessment of potentials, constraints and
reactions to different types of land use.
There is comparatively little known about the wetlands along
Kwando-Linyanti-Chobe riversystems. This applies both to
vegetation and ecological relationships.
Plant-soil relationships in all areas are poorly known.
The function and dynamics of the wetlands is a major gap
concerning discussions on land use potentials and reactions
to impacts. The ongoing work by KCS/SMEC on ecological
zoning in the delta will certainly add more knowledge.
Considering the importance of the wetlands basic and applied
research programmes should be started.
Areas of specific botanical interest and areas of special
ecological sensitivity are not identified, at least not in
such a form that information is available for planners.
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ZOOLOGY
INTRODUCTION
This chapter presents wild animal resources and ecology
directly related to animals. The resources have been grouped
according to commonly used resource components. However,
subjects like "Damage to crops" and "Disease vectors" are as
such not resources but rather restrictions, which, mainly
through human activities, influence the resource. The
utilisation chapters most closely linked to this resource
chapter are "WILDLIFE UTILISATION" and "FISHERIES".
Among all the animal groups, there is an emphasis on fish,
birds and larger mammals in this chapter. This does not
reflect the relative ecological importance but is explained
partly by the available information and partly by the
present use of animal resources.
GENERAL DESCRIPTION
Due to a diverse and old landscape and comparatively little
human impact the region hosts good populations of many wild
animal species. However, some species (e.g rhinos) have
recently been nearly extinct or are extinct, probably due to
human impact. When it comes to mammals, the region compares
well with most other wildlife areas in Africa. The knowledge
of mammals is better than for other members of the animal
kingdom. Zooplankton, insects, reptiles (except crocodiles),
amphibians and many other animal groups nave hardly been
studied at all. The scattered infomation about these groups
will be presented below. The lack of knowledge hampers the
understanding of the ecology of the area and is therefore a
drawback for proper management.
Many, but not all, of the larger animals show large-scale
regular, and sometimes irregular, seasonal movements. During
the migrations several species cross the borders between
Botswana and neighboring countries. The migrations are a way
of optimising the utilisation of, primarily, the food
resources and the migrations thereby contribute to high
productivity rates.
One effect of these large-scale movements is difficulties in
managing the populations. This is particularly true if the
wildlife resource is shared with another country.
During the last two decades a system of fences has been
erected across the country. These fences, together with
encroachment of people and cattle in formerly unsettled
areas, have caused considerable changes in wildlife
movements and prevents some wildlife species from using
natural migration routes.
A diverse bird fauna has been recorded in the region
although few extensive and systematic surveys have been
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undertaken. Botswana Bird Club is now systematically
recording bird observations throughout the country including
the Okavango delta region. Within the region there are areas
important for palearctic migrating birds.
Considering the diverse fish fauna and the potential for
fisheries in the two major complex river systems (see
chapter on "FISHERIES") there is little written information
about fish and fish ecology. New information is about to be
published.
3

SPECIFIC DESCRIPTION

3.1

Invertebrates
The invertebrate fauna, apart from the tsetse fly, is too
poorly known to be described. The scanty information sources
are listed below (see chapter on "Current knowledge of the
resources").
Status and trend of invertebrates: unknown, except for
tsetse fly which is almost eradicated from the delta.

3.2

Vertebrates

3.2.1 Fish
Both the Okavango delta and the wetlands in the extreme
north are wetlands connected to rivers. This type of
wetlands usually have a more diverse fish fauna than other
types of wetlands (Bruton and Jackson 1983). At present 83
fish species are recorded in the Okavango delta (Merron
1988) . "Rarely are more than 15-20 species found to be
common in any one community and it is usual to find three or
four species comprising the largest proportion of the fish
biomass" (Fox and Gilmore in FAO 1977). Skelton et al (1985
in SMEC 1987) have reported the following number of species
in different sections of the Okavango system:
Angolan headwaters:
Okavango River in Namibia:
Okavango River floodplain:
Permanent Swamp:
Seasonal Swamp:
Outflow rivers:
Lake Ngami:
Lake Xau/Mopipi Dam:

62
69
63
57
55
55
47
27

NCS (Technical Paper, 1988) reports 45 fish species from
Lake Liambezi.
The distribution of these fishes varies with species and
present conditions. Certain species are distributed all over
the delta while others have more specialized habitat
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requirements. Duration and distribution of water, together
with habitat preferences of the different species are the
main ecological factors affecting fish distribution.
Pronounced migrations occur for several species with a
general migration to main river channels and permanent
swamps during the drying out phase of the floodplains. This
pattern has an influence on the general ecology as well as
on the ecology of individual animal species such as
crocodiles and birds.
The fish species in the mentioned wetlands are adapted to
the dynamic system and the fish communities will change if
more static conditions are developed (Bruton and Jackson
1983) .
Most fish species in the Okavango delta and Lake Liambezi
area seems to breed during the summer rainy season although
the water level is highest in cold season and late warm
season respectively (Bruton and Jackson 1983). Wetlands like
Lake Ngami and Lake Xau sometimes dry up completely and this
periodic desiccation strongly influences the number and
productivity of most fish species.
Fox (1976) estimated fish biomass in unenriched lagoons to
between 100-200 kg/ha and for Thamalakane river to around
150 kg/ha. The enrichment of lagoons by fertilization by
game or cattle can increase these figures three to four
times. The role of game in this respect in the Okavango
delta is not known. The fish biomass in the delta is
considered to be relatively low compared to many other
floodplain systems in Africa (Fox and Gilmore in FAO 1977).
However, Table 1 below, compiled by SMEC (1987) shows that
the Okavango compares well with similar floodplain systems.
Productivity of fish in the Okavango delta has been
discussed by Fox (197 6). He concluded that the productivity
is not as high as in many other tropical and subtropical
floodplain ecosystems. Four possible reasons for this low
productivity were presented: nutrient deficiencies, habitat
unpredictability, predator imbalance and a delayed flood
cycle in relation to the best season for fish growth. "In
particular, the poor growth of algae and phytoplankton in
Okavango waters is the most important factor limiting fish
productivity" (Fox 1976). SMEC (1987) tried to evaluate and
compare fish productivities in the delta with those in
other flood plain systems. They concluded that "It would
appear, therefore that biological factors may not be the
main reason for poor catches and that the system is not as
unproductive as has been claimed". However, many statements
about ecological characteristics in the delta are not
supported by empirical data.
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Table 1. Fish biomass in some wetlands of the world.
River

Fish biomass (kg/ha)

Apure (South America)
Candaba (South America)
Chari (Africa)
Kafue (Africa)
Magdalena (South America)
Mekong (Asia)
Mogi Guassu (South America)
Nile Sudd (Africa)
Queme (Africa)
Parana (South America)
Temporary lakes
Permanent lakes
Sabaki (Africa)
Senegal (Africa)
Sokoto (Africa)
OKAVANGO
Fox (1976)
Minshull (1985)

982
500-700
701-2166
444
122
63-390
313
306-433
1010
959
766
786
110
661
200-700
408-1050

Another two tables (under Table 2) show the relative
abundance of fish in different parts of the Okavango system
and in different habitats. Both tables are taken from SMEC
(1987) .
Table 2. Fish catch and relative abundance of fish in different
parts and habitats, respectively, of the Okavango system.
Region

Fish catch (kg/net/night)

Okavango River
Upper Delta
Lower Delta
Thamalakane River
Boteti River
Lake Ngami

11
5
3
4
4
7

Habitat

Relative abundance

Cyperus-marsh
Phragmites-marsh
Cyperus/Nymphaea-marsh
Cyperus/Nymphaea-lagoon
Open lagoon
River's Edge (submerged vegetation)
Mopipi Pan (no vegetation)
Lake Ngami (emergent vegetation)
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5.9
6.4
6.9
10.8
10.9
14.0
19.5
27.0

NCS (Technical Paper, 1988) reports that the crocodiles in
the delta may affect the predator - prey balance in such a
way that fish predators increase should the crocodile
population decline.
"The actual annual sustainable harvest for the Okavango has
been estimated variously from 8 000 to 20 000 tons per
annum. Should Lake Ngami refill, this would be augmented by
a further 2 000 - 3 000 tones" (NCS Technical Paper, 1988).
Overfishing has been reported only from Lake Liambezi
(Arntzen and Veenendaal 1986). Ecological effects of
Salvinia infestation in the lake could also have contributed
to the decline.
Status and trends of the fish resource: poorly known;
reported overfishing from the now dry Lake Liambezi; concern
has been raised about the low fish biomass and productivity
(compared to other African flood plain systems) but little
data to support this idea; concern about tsetse fly
control spraying and fish populations; the resource, in
general, is regarded as under-utilised; the proposed water
development scheme in southern Okavango (dredging of Boro
River) will have an adverse effect on current fish
production areas; construction of reservoirs in Thamalakane,
Nhabe and Boteti rivers give new areas for fish production.
3.2.2 Amphibians and reptiles
Some 30 species of frogs and toads (of Botswana's 38
species) and about 90 reptiles (of Botswana's 157 species)
have been recorded within the Okavango delta region. Number
of species in Botswana are taken from NCS (Main Document
1988) and number of species in the area are extracted from
small scale maps by Auerbach (1985). Snakes are represented
by almost 50 species.
The only reptile studied relatively intensively is the Nile
crocodile which is well represented in the Okavango Delta
region and the Kwando-Linyanti-Chobe system. The Department
of Wildlife and National Parks has started a nationwide
survey of amphibians and reptiles. The first step, now
underway, is a survey of crocodiles and their nest sites.
Main breeding sites in the delta are found in the panhandle
(Dr M. Simbotwe DWNP pers.comm.). Long migrations take
place, probably up to 200 km. Survival rates and sex ratios
are poorly known. A rough estimate of the total number of
crocodiles in the delta is around 6 000 (Dr M. Simbotwe,
DWNP pers. comm.).
Status and trends of amphibians and reptiles: largely
unknown, except for crocodiles for which a survey is on117

going. The Nile crocodile is on Appendix 1 in CITES and can
accordingly not be traded in.
3.2.3 Birds
Northern Botswana possesses some wetlands of international
importance (Dowsett 1976). From a birdlife point of view the
wetlands in the eastern and the southern part of the study
region form an 'interrelated biotic complex' because of the
common origin of water from the Okavango river (SMEC 1987).
The existence of vast dryland savannas also add to the
diversity of the bird fauna. In total about 450 species (of
Botswana's 540 known species) have been recorded from the
Okavango delta and Lake Ngami. Within Moremi Wildlife
Reserve, Tinley (1966) recorded 190 species, a list that was
judged as incomplete by Dowsett (1976). Child (1968)
recorded almost 320 species in the former Chobe Game Reserve
(since become Chobe National Park).
Very little specific information is available on individual
species and their ecology within the region. SMEC (1987)
presents a list of 446 species from the delta and from Lake
Ngami. For each species the utilisation of different habitat
types is given for six major areas in Table 3. From this
table it can be noted that most habitats are used by at
least some bird species and that many species use several
habitats. The highest number of resident species was found
in the woodlands and especially those along river courses
and island fringes. The aquatic and semi-aquatic habitats
are important, mainly as feeding sites. These results
indicate the importance of the diversity of the Okavango
system.
Lake Ngami is considered as an extremely important area for
many bird species, not least ducks. It is laregly unknown
where these species go when the lake dries up. When there is
water in the lake a number of conspicuous species, like
flamingoes and pelicans, occur in concentrations up to 100
000 and 4000 birds respectively, making the lake an
important tourist attraction. Lake Ngami is also an
important wintering site for inter-tropical and palaearctic
migrant birds.
A number of animals in Botswana are conserved under the
Fauna Conservation Act (Section 12 and Second Schedule, Cap
38:01) Among these animals are the following birds:
All buzzards, cranes, eagles, egrets, falcons and
flamingoes, fish owl, all goshawks, hammerkop, all
harriers, herons, ibises, jacanas, kites, pelicans,
sparrowhawks and storks, secretary bird, spoonbill and
all vultures.
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Table 3. Number of bird species and their major activities in a
variety of habitats in the Okavango system.
Habitat

No. of species
Resident Breeding Feeding Total

DELTA
Open water with aquatics
Perm, flooded, aquatics, sedges
Seasonally flooded in depressions
Papyrus beds, perm, wet
Phragmites (reeds)
Swamp fig fringing islands
Miscanthidium junceum beds
Flooded tall grass
Flooded short grass
Short dry grassland
Island grassland
Palm woodland
Riverain woodland
Camel thorn woodland
Tall mopane with understory
Scrub mopane

14
5
4
4
14
1
18
22
19
27
47
147
159
133
88
1

1
1
4
0
21
26
5
9
1
1
3
9
10
2
0
0

75
36
44
6
7
4
14
26
70
40
43
16
19
18
15
0

90
42
52
10
42
31
37
57
90
68
93
172
188
153
103
1

RIVERS (incl. ancient beds)
Riverain woodland
Channel grassland, grazed,floods
Open water incl. margins & reeds

121
8
14

6
2
4

21
36
63

148
46
81

LAKE NGAMI
Open water incl. margins
Sesbania stands (< 2 m)
Panicum repens grassland
Cynodon dactylon grassland
Acacia tortilis woodland
Camel thorn woodland
Acacia mellifera thicket
Sand ridge separating lake-savanna

12
1
17
20
79
114
10
50

1
3
14
12
1
2
0
0

72
9
32
40
25
10
14
7

85
13
63
72
105
126
24
57

SAVANNA
Tall mopane
Scrub mopane
Terminalia sericea, Kalahari sand
Acacia species, Kalahari sand
Acacia tortilis
Acacia erioloba
Acacia mellifera

62
0
63
105
80
114
10

0
0
0
0
1
2
0

12
0
20
14
27
13
10

74
0
83
119
108
129
20

1)

12

0

5

17

AERIAL 2)

0

0

12

12

URBAN

1) "Built-up areas where buildings, roads and exotic garden
plants have largely displaced the original vegetation".
2) "To provide for those species who feed on the wing over almost
any terrestrial habitat".
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Six bird species are also of special concern because they
are globally threatened (IUCN in Arntzen and Veenendaal
1986):
slaty egret (Egretta vianceigula)
shoebill (Balaeniceps rex)
Cape vulture (Gyps coprotheres)
peregrine falcon (Falco peregrinus)
wattled crane (Grus carunculata)
black-cheeked lovebird
(Agapornis nigrigenis)

indeterminate1
of special concern
rare
vulnerable
of special concern
rare

known to be endangered, vulnerable or rare but
insufficient data
Collar and Stuart in SMEC (1987) mentioned five species "to
which some consideration should be given":
white-backed night heron (Gorsachius leuconotus):
candidate for treatment as threatened
saddlebilled stork (Ephippiorhynchus senegalensis):
candidate for treatment as threatened
Ayre's eagle (Hieraaetus auresii): candidate for treatment
as threatened
black harrier (Circus maurus): near threatened
shortclawed lark (Mirafra chuana): near threatened
In South Africa there were, in 1985, almost 60 bird species
which were threatened and therefore could be at risk in
Botswana. These species are listed in SMEC (1987).
Status and trend of birds: poorly known, although ongoing
inventories will add knowledge about some species; the role
of northern Botswana in the ecology of migrating birds is
poorly known; concerning threatened species see above; the
bird populations in northern Botswana are subjected to
drastic natural oscillations mainly depending on the drying
out of important habitats; concern has been raised about
the effects of tsetse fly spraying and tourism on bird
populations; the proposed water development scheme in the
delta has generally an adverse impact for many species; the
damming activities in the rivers south of the delta will
destroy some existing riverain habitats but be beneficial
for several species as new and more permanent water bodies
are created.
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4 Mammals
Number of species
Northern Botswana still has a fairly unspoiled diverse
mammalian fauna. Of the about 160 species listed for
Botswana (NCS, Main Document 1988), approximately 90% can be
found within the region (information extracted from Smithers
1971). The dominating groups are bats, carnivores, ungulates
and rodents. No information about endemic species has been
found. The written knowledge is mainly limited to larger
carnivores, elephant and ungulates.
In connection with studies in Moremi Wildlife Reserve,
Robbel and Child (1976) mentioned 49 mammalian species
larger than hares. Child (1968) and Calef (1988) mention 38
and 33 jackal-sized or larger species respectively from
northern Botswana. Biggs, working on Chief's Island and
fringing wetlands, recorded all together 79 mammalian
species (Biggs 1979).
Table 4 overleaf refers mainly to larger mammals. This does
not necessarily mean that they are most important from an
ecological point of view.
Apart from the larger herbivores listed on Table 4 a number
of large predators still exists in the study region:
Brown hyena
Spotted hyena
Cheetah
Leopard
Lion
Caracal
Wild dog

(Hyaena brunnea)
(Crocuta crocuta)
(Acinonyx jubatus)
(Panthera pardus)
(Panthera leo)
(Felis caracal)
(Lycaon pictus)

Distribution and movements
The distribution of the different larger mammals is strongly
influenced by the erratic rainfall and by the uneven water
flow in the two main river systems. This makes it difficult
to use short-term surveys to get a good picture of animal
distribution. The nationwide surveys started by Department
of Wildlife and National Parks will considerably add to the
knowledge and understanding of the large mammal
distribution.
Figures la and lb shows general distribution of major
herbivores. The maps are compiled from three KCS surveys
during both wet and dry season 1984/85. Other important
species, in terms of numbers, are giraffe, hippo and impala
which all have their main distribution in the delta and the
Savuti/Linyanti area. Lechwe is mainly found within the
delta although quite a few are found close to the Linyanti
swamps. Reedbuck and sitatunga are both connected to the
121
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WILDLIFE DISTRIBUTION DETERMINED BY AERIAL M0N0T0RING
IN APR/MAY AND OCT/NOV 1984 AND MARCH 1985
Souroe: KOS 1984. 1985

LEGENO
VERTISOLS (Agriculhjrally viable)
/ / t
1

WllOLIFE CONCENTRATION
CONCENTRATIONS UNKNOWN

SCALE KM

FXG

AREAS OF WILDLIFE CONCENTRATIONS IN EASTERN CHOBE DISTRICT £«,•
Source: KCS 1987 a
^"S

Table 4. Larger herbivores in northern Botswana (partly from SMEC
1987) .
Species
Elephant
Black Rhino
White Rhino
Zebra
Hippo
Giraffe
Buffalo
Roan
Sable
Kudu
Waterbuck
Puku
Wildebeest
Hartebeest
Tsessebe
Gemsbok
Lechwe
Reedbuck
Sitatunga
Impala
Warthog
Bushbuck
Duiker
Springbok
Oribi
Steenbok
Ostrich

Type of feeder 1)
Loxodonta africana
Diceros bicornis
Ceratotherium simum
Equus burchelli
Hippopotamus amphibius
Giraffa camelopardis
Syncerus caffer
Hippotragus equinus
Hippotragus niger
Tragelaphus strepsiceros
Kobus ellipsiprymus
Kobus vardonii
Connochaetes taurinus
Alcelaphus busephalus
Damaliscus lunatus
Oryx gazella
Kobus leche
Redunca arundinum
Tragelaphus spekei
Aepyceros melampus
Phacochoerus aethiopicus
Tragelaphus scriptus
Sylvicapra grimmia
Antidorcas marsupialis
Ourebia ourebi
Raphicerus campestris
Struthio camelus

1) G = predominantly grazer;

G

B
B

G
G
G
B
G
G
G
B
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G

B
B
B
B
B

B = predominantly browser

delta and the latter only to the permanent swamp. Some less
known areas, highlighted and discussed by KCS (1985 b) after
the Aerial Surveys, were The Sandveld Tounge in the western
part of the delta, the Shaile area in the western part of
Chobe Enclave, and areas east and northeast of Nxai Pan
National Park.
Wildlife concentration areas in the eastern part of the
study region, as well as in areas bordering Zimbabwe, have
been mapped by KCS (1987 a) (see Figure 2). Another KCS
study (1987 b) in Ngamiland Stateland mention two "allimportant factors" which are most responsible for the wildlife distributions: water availability and the Buffalo
Fence.
The distribution of wildlife species in Botswana has been
affected by land use. Long stretches of fences have been
erected (see resource utilisation map "WILDLIFE") and many
areas have changed because of cattle grazing, deforestation
and cultivation. This situation, together with proposed
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fencelines, will divide the country into three major
wildlife systems: Chobe-Savuti-Okavango, Makgadikgadi, and
Kalahari (Parry 1988). These areas are not completely
separated as can be seen on Figure 3 (see further in chapter
on "ECOLOGY"). The first-mentioned area is closely linked
with western Zimbabwe as many wildlife species cross the
border during seasonal migrations (see further in KCS
1987a). Some species (e.g. elephants) also move across the
borders to other neighboring countries although these
movements are less well documented.
It is probable that the disruption of the original wildlife
migrations eventually will lead to extinction of some
species and a need for more intensive management of other
species. The "Water for wildlife" project is a first step in
the direction of more intensive management.
Distributions of large predators on a larger scale is poorly
known. One segment of a population of a predator species can
be sedentary while another segment can undertake migrations
to follow its major prey species. Wildlife migrations are
summarized on Map 1 "WILDLIFE MIGRATION".
Density, biomass and productivity
The size of the wildlife resources is shown by Table 6 and
7, taken from Calef (1988). The figures in his report are
based on surveys covering an area shown on Figure 4. It is
most probable that the figures presented are underestimates.
The most recent wildlife density estimates are those from
Calef (1988). The average density for the whole survey area
is 1.9 animals per square km. during the wet season and 3.2
during the dry season. These figures indicate an in
migration to the area during the dry season but caution
should be taken as the sampling error of the survey is
large. As the species dominance in the various survey blocks
is different it is more appropriate for some purposes to
give biomass values. In Table 5 both density and biomass per
survey block are given. The figures should not be taken as
absolute, but rather as measures of magnitudes and relative
values. Elephant and buffalo are the most important animals
in terms of biomass. The importance of the Okavango (F),
Linyanti (B) and Chobe (C) blocks for providing dry season
habitats is indicated in the table.
FGU-Kronberg (1988) has estimated the game density of 14
large herbivores in the delta to 33 ha/livestock unit
(summer) and 32 ha/livestock unit (winter).
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Table 5. Biomass and densities of herbivores in surveyblocks
(Figure 3) in northern Botswana (recalculated from Calef 1980)
Survey block

A
B
C
D
E
F
G+H
J

Density (animals/km2)
Wet season Dry season
0. 42
2. 52
1.79
1. 47
0. 55
5. 44
1. 15
1. 11

0.19
8.77
3.72
1.39
0.61
9.44
0.47
0.77

Biomass (kg/km2)
Wet season Dry season

238

87

. 1870
2137
1899

4865
2209
1263

68

84

1050
1076

2658

138
170

116

Table 6. Numbers and Biomass of Major Species in Northern
Botswana.
Drv season 1987
Wet season 1987
Species
Buffalo
Cattle
Donkey
Duiker
Eland
Elephant
Gemsbok
Giraffe
Hartebeest
Hippo
Horse
Impala
Kudu
Lechwe
Ostrich
Reedbuck
Roan
Sable
Shoats*
Sitatunga
Springbok
Steenbok
Tsessebe
Warthog
Wildebeest
Zebra

Total
Numbers
20,810
139,970
9,620
3,700
1,500
50,000
7,120
6,800

Biomass/
#/km^
km 2
.17

78

1 .17
.07
.03
.01
.42
.06
.06

210

160
1,780
4,120
34,050
4,730
28,670
7,420
1,900

980
2,890
27,920
1,320
3,240
3,080
10,070
4,960
11,830
17,660

TOTAL

-

.01
.04
.28
.04
.23
.06
.02
.01
.02
.23
.01
.02
.02
.08
.04
.10
.15

8
-

4
720

9
43
-

15
8
11
5
17
3
1
2
4
4
1
1
-

8
2
12
29
1,194

*Shoats= sheep and goats
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Total
Numbers

Biomass/
#/km2
km 2

133,270
140,880
7,600
2,040
1,940
40,530
8,169
7,570

1.11
1.17

620
1,000
3,400
32,550
4,920
36,320
7,700
2,640
1,500
4,920
42,250
1,060
4,660
740
15,580
8,510
18,300
44,890

.06
.02
.02
.34
.07
.06
.01
.01
.03
.27
.04
.3
.06
.02
.01
.04
.35
.01
.04
.02
.13
.07
.15
.37

500
212
6
-

6
584
10
47
1
8
7
11
6
22
3
1
3
8
6
1
1
-

12
3
19
75
1,551

Table 7. Population Estimates for Large Mammals in Northern
Botswana
Numbers estimated
Species
Buffalo
Cattle
Donkey
Duiker
Eland
Elephant
Gemsbok
Giraffe
Hartebeest
Hippo
Horse
Impala
Kudu
Lechwe
Ostrich
Reedbuck
Roan
Sable
Shoats*
Sitatunga
Springbok
Steenbok
Tsessebe
Warthog
Wildebeest
Zebra

Wet
Season 1987

Dry
Season 1987

April 1984

20,810
139,970
9,620
3,700
1,500
50,000
7,120
6,800

133,270
140,880
7,600
2,040
1,940
40,530
8,169
7,570

35,190

160

620

-

1,780
4,120
34,050
4,730
28,670
7,420
1,900
980
2,890
27,920
1,320
3,240
3,080
10,070
4,960
11,830
17,660

1,000
3,400
32,550
4,920
36,320
7,700
2,640
1,500
4,920
42,250
1,060
4,660
740
15,580
8,510
18,300
44,890

1,749

-

133
26,121*
-

5,201

-

17,453
1,833
17,703
1,533
-

816
6,067
-

946
—
-

5,501
2,617
7,218
63,446

% change
Wet to Dry 87
+ 540
+ 0.7
-5.9

-45
+8.4
-18.9
+ 14.6
+ 11.3
+ 287

-44
-73
-4.4

+4
+ 26.6
+ 3.8
+ 39
+ 53.1
+70
+ 51.3
-19.6
+ 44

-23
+ 54.7
+71.5
+ 51
+ 154

The April 1984 census covered only 80,000 km2 vs 120,000 km2 for
the 1987 census.
* Elephant count did not include the Chobe River front.
Source: Calef 1988
Calef (1988) drew some conclusions which are valuable for
discussions about land use:
* 'Wildlife numbers in northern Botswana appear to be
largely unchanged over the past 10 years',
* 'In areas with permanent water, biomass is near long
term carrying capacity estimated from average rainfall
figures'
* 'In areas without permanent water biomass is 1/3-1/20
the value expected on the basis of rainfall'
* During the dry season the total large mammal biomass is
2 3 times higher in blocks with permanent water than in
those without permanent water.
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FAO (1977) presents both species lists and biomass figures
for the delta proper. These figures are now out of date and
will not be presented here although they could be analyzed
and compared with present day information.
FGU-Kronberg Consultancy (1988) has analyzed changes in
wildlife numbers in the Okavango Delta between 1977 and
1987. During the decade, 5 of 14 species have shown an
increase: buffalo (74%), elephant (660%), ostrich (117%),
sable (120%), and wildebeest (173%). Eight species showed a
decrease: giraffe (-63%), hippo (-55%), kudu (-88%), lechwe
(-31%), reedbuck (-41%), tsessebe (-34%), warthog (-37%),
and zebra (-47%).
There is a serious lack of knowledge about productivity for
different species except for some species such as elephant
and warthog. It can be foreseen that a more intensive
utilisation of the wildlife resource will demand a more
thorough knowledge on productivity.
Wildlife - habitat relationships
A lot of general information is available on this subject.
However, there are few empirical data, quantified in such a
way, that it can be used to estimate potentials, constraints
and impacts for different areas. SMEC (1987) estimated
"overall animal density (per km2) by main habitat types" in
southern Okavango. Their summary table is presented below
(Table 8).
Table 8. Number of wild animals per km2 in different habitats and
seasons in southern part of the Okavango Delta.
Survey

Floodplain
Permanent Sedgeland Grassland

Island
Fringe
grassl.

Is].and
Wooded Land
grassl.

April
July
August
November

0,.12
0,,05
0.,05
0.,08

17..68
15,,81
5,,48
11..43

2.,69
4.,01
4.,34
2.,90

3.,17
3.,14
3.,38
1.,63

3. 10
2. 57
2. 39
2. 91

3,.60
3,,68
2,.21
2..86

Average

0.,08

12,.60

3.,46

2.,83

2. 74

2..84

From these data it can be seen that the permanent swamp
carries a low number of animals while the seasonal
floodplains are important wildlife habitats almost year
around. Densities for individual species are also presented
by SMEC (1987).
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Animal ecology
Although little is done on invertebrate ecology in Botswana
a lot of information is available outside the country. A
compilation of that information is outside the scope of this
study. Nevertheless some invertebrates have a major role in
the ecology of the savanna ecosystem of northern Botswana.
One example is the termites which are strongly involved in
energy and nutrient circulation and also have an important
effect on the function of the delta proper.
In this chapter just a few scattered comments on wildlife
determinants will be presented. Based on observed wildlife
concentration areas in the east KCS (1987 a) lists the
following major determinants for the Pandamatenga area:
- Water supply (different areas have different water supply)
- Soil type for migration routes (important where there are
black cotton soils)
- Specific habitats for territories (e.g. grasslands for
roan, oribi, rhino and reedbuck)
- Food supply
-leave overgrazed area (different wet and dry season
grazing areas)
-open grasslands (eland, zebra, wildebeest and ostrich
select open grasslands by preference)
-new growth on burns (tsessebe and zebra are attracted by
new growth after burns)
- Migration (important in both short- and long-term context)
It is doubtful whether migration should be classified as a
determinant, rather it is a response to a number of
determinants.
SMEC (1987) discussed "bottlenecks" in the wildlife system
in the delta. "It would appear that competition for the
limited grazing resource at this time of the year (as
floodwaters rise in August) constitutes a 'bottleneck' in
the system limiting the populations of grazers".
Status and trends of mammals:
a) smaller mammals: poorly known
b) larger herbivores: status fairly good; no general
downward trend in northern Botswana, as reported for
Kalahari wildlife populations, although some species seems
to have declined; the wildlife systems are threatened
unless trends in cattle encroachment and range degradation
are broken; status for some species (e.g. black and white
rhino) ought to be further studied; oribi threatened
because of loss of prime habitat; the region has vital
populations of two globally threatened species: elephant
and lechwe; some parts of investigated water development in
southern Okavango may strongly influence the delta's
wildlife populations;
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c) larger predators: fairly good ?; general trend unknown;
four species which are globally threatened are found within
the region: wild dog, brown hyena, leopard and cheetah.
Veldproducts
Taylor and Moss (1982) mention especially mophane worm (a
food source) and jumping beans (for the pet trade) as having
an economic potential. The worm is connected with the
mophane tree which has its most continuous distribution in
the eastern part of the region. The jumping bean is a larvainfested fruit of morukuru tree (Spirostachys africana).
A veldproduct now commercially utilised is the silk from the
moth, Gonometa postica (KCS 1985 a). The moth is found all
over Botswana but it is "far denser in some areas than
others". It seems to have Mophane trees as a favorite food.
Damage to crops etc. by wild animals
Although there are a number of animals which damage crops
and forests little collected information is available about
the extent and areal distribution of this damage. The
floodplain agriculture is located in areas where conflicts
may arise. Arable lands located along migration routes may
also cause conflicts. The protected areas can act as refuges
for damaging animals. Large populations can build up in the
reserves and they are protected as soon as they return to
the reserve.
KCS (1987 a) listed problem animals in order of importance
in the Pandamatenga area: baboon, roan, reedbuck, tsessebe,
kudu, sable, elephant, and buffalo. Also rodents, quelea
birds and pigeons were reported to cause major problems.
Disease vectors
Animals as disease vectors in Botswana are important to
consider as they influence human health and both directly
and indirectly the ecology of different areas. The present
land use is in places strongly influenced by this situation
(see paragraph above on "Distribution and movements").
Several major diseases in Botswana are transmitted between
animals and humans. Among the most important are
schistosomiasis (bilharzia), malaria and trypanosomiasis
(sleeping sickness). All are found within the Okavango delta
region. The snails which are intermediate hosts for
Schistosoma species have been surveyed and data discussed by
SMEC (1987). Malaria has declined during some years in
northern Botswana although it is increasing again with the
rains in 1988. A control programme involving spraying of DDT
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has been going on since 1981. SMEC (1987) surveyed mosquito
species in the delta.
Trypanosomiasis is at low levels right now because of
almost complete eradication of the vector, the tsetse
What effect this (permanent?) eradication may have on
life and wildlife distribution is unknown (see Tinley

an
fly.
wild1966).

Among the diseases transmitted between animals and animals,
foot and mouth disease is currently the most important one
from a land use point of view. The most obvious result of
the existence of the disease is the fencelines cutting
across the country (see references below).
4

MAIN INFORMATION SOURCES AND ONGOING STUDIES
Invertebrates
Plankton has been studied in the Okavango delta although the
major emphasis was on phytoplankton (see Reavell et al.
1973, Reavell 1977, 1981 in the chapter on BOTANY of this
report). Russel-Smith and Ali has published a four and a
half pages long appendix in FAO (1977) on the insect fauna
of the Okavango delta. Forchhammer (1986) has reported on
some insects from Maun. Otherwise the major works on
invertebrates have been in connection with studies on
disease vectors (see below).
Vertebrates
Fishes: The major work about fish in the wetlands of
northern Botswana are produced by Bruton (undated), Bruton
et al (1980), Bruton and Jackson (1983) with good reference
list, Fox (1976), Fox and Mathiessen (1982), Gilmore (1976),
Jubb and Gaigher (1971), NORPLAN (1985), SMEC (1987) with
good reference list, and Van der Waal (198 0).
Recently undertaken research (Dr G. Merron) on fish ecology
in the delta is awaiting publication.
Amphibians and reptiles: A recently published book
(Auerbach 1985) presents amphibians and reptiles in the
region as well as in the rest of the country. All species
discovered so far are recorded and their distribution
plotted on a small-scale map.
More about herpetology in Botswana is presented by Simbotwe
and Spawls (1987). This paper also includes a reference
list.
A Herpetological Country-wide Project has started and the
first step which is now underway is a Crocodile Country-wide
Project. The ongoing survey (see above) will give more
detailed information about the distribution of the species
and its nesting sites.
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Several papers have been written about the crocodiles in the
delta: Blomberg (1976), Blomberg et al (1982), Graham
(1976), Medem (1981), Simbotwe and Mathlare (1987).
Birds: General biology of each of the different species is
shortly presented in the standard work: Roberts1 "Birds of
Southern Africa" (Maciean 1985).
The most comprehensive species list with information on
habitat relationships is SMEC (1987). They based the list on
Botswana Bird Club's Atlas data sheet for the Okavango Delta
and Lake Ngami area and the habitat types on Heemstra (1976)
and Biggs (1976) (for these references see chapter on
"BOTANY").
Waterbird species richness in southern Africa (incl.
Botswana) is treated in Guillet and Crowe (1986). Bird
diversity in relation to vegetation types in Moremi Wildlife
Reserve has been presented by Milenski and Campbell (1976).
Botswana Bird Club has a journal (Babbler) which contains
lots of information on birds in Botswana. Comprehensive
reference lists has been presented by SMEC (1987) and
Dowsett (1976).
Botswana Bird Club is currently working on a Bird Atlas for
Botswana. Other surveys ongoing in the northern Botswana:
survey of egrets and cranes.
Mammals: Table 8 gives an overview of large animal surveys
undertaken in northern Botswana. To that list the following
studies can be added: Kalahari Conservation Society (1985 b)
which covers the same area as map no. 13 in table 1, SMEC
(1987) covering southern Okavango and Calef (1988) who has
compiled data from DWNP's survey blocks in western and
northeastern part of Botswana (see Map above).
Biomass, densities and movements of wildlife within the
delta and between the delta and the surrounding areas are
given by Graham et al. (1977) and SMEC (1987). See resource
map "WILDLIFE".
Effects of fencelines have been treated by Carter (1982),
Parry (1984) and Williamson and Williamson (1985).
Habitat choice and preference of several wildlife species
have been studied by Biggs (1976, 1979) and SMEC (1987).
General notes are given by Robbel and Child (1976), Child
(1968) and Tinley (1966). For individual species a number of
paper have been published. These will appear in the
bibliography.
Henry (1966), Robbel and Child (1976), Sommerlatte (1976)
and Hansen and Lillethun (1986) have all reported on damage
by wildlife. Flattery (1982) has studied pest ('insect,
disease, bird') on sorghum in Botswana.
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SOME LARGE ANIMAL SURVEYS UNDERTAKEN IN BOTSWANA

APPROX.
LOCATION

SURVEY
TYPE

Mo remi
G.R.

MAP
NO.

ANIMALS

REFERENCE

Ground 71/72

All

Robbei &
Child 1976

Chobe'
N.P.

Aerial

73/75

Elephant

Sommeriate
1976

Okavango
Delta

Aerial

75/79

Buffalo

Patterson
no date

Okavango
Delta

Aerial 78

All

Biggs
1979

8.

Chobe
Region

Aerial 81

All +
Stock

DWNP
1981

9.

Chobe
N.P.

Aerial

Elephant

Melton
1985

10,

Makgadikgadi

Aerial 82

All +
Stock

DWNP
1982

13

North
Botswana

Aerial

84

All

K a l a h a r i Con.
Soc. 1984

15.

Lake
Xua

Aerial

85

Wilderbeest

Calef
1985

17.

Makgadikgadi
Pans

Aerial

75

Ail +
Stock

Parker 1972

2.

YEARS

AREA
'I.
(sq.km.) SAMPLED

81/82

1812

12-23

10.
?
10

40692

? = Not A v a i l a b l e

«T1 zv ir* T

T=?

f^.

CYTPaPTtrn i?or\M r>oin

TWT

IOB7

Ongoing studies:
- socioecological studies on baboons (Dr J.Bulger)
- aerial census programme for large mammals (DWNP)
- population study of elephants (structure, distribution and
migration) (Dr. G. Calef)
- population and carrying capacities studies on migrating
animals in Moremi Game Reserve (?)
- wild dog census and analyses of wild dogs and cattle (Dr
J. Bulger)
GAPS IN INFORMATION
A general gap is the basic knowledge on taxonomy, especially
for invertebrates, and the ecological relationships between
different organisms and their environment. The better the
under-standing we have on general ecology the better base
for judging potentials, constraints and reactions to
impacts.
Invertebrates
Virtually no research has been done on invertebrates in
Botswana. This hampers the understanding of functioning of
the ecosystems, both terrestrial and aquatic ones. The lack
of knowledge within this field also makes it more difficult
to understand fluctuations etc in currently used resources,
such as fishes.
Vertebrates
There is a general gap on fish ecology in the Okavango
Delta. The most important gap is probably population
dynamics, the under-standing of which is the base for proper
use. This lack of knowledge hampers the utilisation of the
resource as well as the understanding of the ecology of the
delta.
The role of crocodiles in fish ecology as well as the
effects of human and domestic animal disturbance on the
crocodile populations need further investigation.
The role of Botswana's northern wetlands in the ecology of
migrating birds is poorly known. As Lake Ngami, as well as
other water bodies, can stay dry for several years there
must be a redistribution of many species.
From a land use point of view there is a lack of knowledge
about the nesting and feeding sites of bird species of
special concern. Certain species are also strongly linked
with specific tree species (e.g. swamp fig, Ficus
verruculosa) as breeding sites.
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Comparatively much is known about mammals, especially larger
mammals. However, some species deserve more attention (e.g.
rhinos, several grassland species), both from preservation
and conservation point of view. KCS (1985 b) listed a number
of study proposals on wildlife.
There is a gap in knowledge about the effects of artificial
watering points on wildlife populations and their habitats.
The gaps in information on animal movements will be more
obvious when management plans are to be designed.
If utilisation increases in the future there will also be an
increasing demand for more ecological knowledge on
population ecology and wildlife-habitat relationships.
6
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ECOLOGY
INTRODUCTION
In the Natural Resources chapters on BOTANY and ZOOLOGY some
aspects of ecology are presented. This chapter discusses
some further points on the ecology of the study area and the
proposed planning zones. Earlier attempts to ecologically
divide the study area are also presented.
In the GENERAL DESCRIPTION three different major ecological
systems are discussed separately, namely, the Okavango
Delta, the Makgadikgadi Pans and the surrounding savannas.
There is an emphasis on the delta, partly because of
available knowledge and partly because of the importance of
the delta in the region. In the SPECIFIC DESCRIPTION earlier
ecological divisions and some points on the ecology of each
proposed planning zone is shortly discussed.
GENERAL DESCRIPTION
The Delta System
The Okavango Delta is listed as one of the "big-five"
wetlands in Africa (Thompson, 1985). As in several other big
wetlands on this continent, there is a ratio of about one to
four between permanent and seasonal wetland. Thompson (1976)
reported that "The two wetland systems which most closely
resemble the Okavango Swamps are the Sudd Swamps on the
Nile... and the Upemba Swamps on the Lualaba River... ". The
latter swamp is situated in Zaire.
The Okavango Delta can be divided into two different
sections: inside and outside the buffalo fence. Outside, the
grazing pressure is heavy and the vegetation is therefore
changing. Little information seems to be available on how
this changes the ecology of the delta.
The existence and characteristics of the delta are strongly
dependent on the inflow of water from the Okavango River. Of
the total amount of water added to the delta, rainfall over
the delta itself contributes with about one-third. There are
at least two hydrological peculiarities of the Okavango
Delta: 1) the water regime with, at least sometimes, one low
peak during wet season (from rainfall) and a major peak
during the "dry season" and 2) the low outflow from the
delta (see further information in the chapter on
"HYDROLOGY"). The first point has a strong bearing on the
fish and wildlife ecology of the delta and the second point
on the flow of sediments, nutrients and salts (see below).
Much of the water that passes through the delta does not
follow channels but flows through the vegetation. "It is
suggested that the raison d'etre for the rivers of the delta
may not be so much for the purpose of carrying water (which
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can be done just as effectively by swampland) but for the
purpose of carrying sediments" (Wilson and Dineer, 1976).
The dynamic geomorphology of the delta is poorly understood
and this lack of knowledge is a drawback for the ecological
understanding. McCarty et al (1986) have studied causes to
the changing flow patterns in the delta (see chapter on
"BOTANY"). Other types of information about the abiotic
environment can be found in the different chapters in this
Natural Resource Inventory.
2.1.1

Plants and their productivity
The productivity of plants is the base of the natural
systems, be they aquatic, semi-aquatic or terrestrial. This
productivity of plants and plant communities of the wetlands
of northern Botswana is not known. This hampers the
understanding of the ecosystem and is also a drawback in
estimating capacities of the land to support different types
of land use.
Thompson (1976) discussed different aspects of primary
productivity in the delta. Many tropical wetlands are among
the more productive ecosystems of the world. This is so,
partly because some of the important wetland plants (e.g.
papyrus) are very efficient in producing biomass even under
low-nutrient conditions. The Okavango Delta is generally
regarded as a low-nutrient environment. Thompson (1976)
estimated the actual productivity of emergents to be 40 %
below the field potential productivity because of nutrient
limitations. The original soil (Kalahari sand) is poor in
nutrients important for plant growth and so are the incoming
waters from the Okavango River and from the rainfall (see
chapters on "SOILS" and "HYDROLOGY"). Still, it is possible
that the primary productivity is fairly high because of the
adaptations of some of the dominating plants in the
wetlands of Okavango. It must then be realised that a high
growth rate of plants can be maintained because of a withinplant circulation of nutrients. This means that plants are
efficient in conserving and circulating certain nutrients
within themselves. A relatively high proportion of the
nutrients in the system are therefore found in the plant
biomass, thus probably making the system vulnerable in terms
of removing material from the system (Thompson, 1976).
Another important factor in some ecosystems is the
occurrence of nitrogen-fixing bacteria and blue-green algae
which can fix nitrogen from the air and make it accessible
for plants. Thompson (1976) writes: "Lake-edge papyrus
swamps are usually floating, and provide abundant substrate
for these micro-organisms... . Since the permanent swamp
vegetation of the Okavango is mostly inundated, substrates
suitable for atmospheric-nitrogen fixing microbes must be
largely limited to the seasonal swamp zone. Abundant
literature also points to the importance of drying and
wetting cycles in regenerating plant-available nitrogen and
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phosphorus... . The flood regime is therefore critically
important to the maintenance of the present level of primary
productivity in the Okavango Delta."
Reavell (1977) concluded after studies on plankton growth,
that "...phosphorus is most probably the primary limiter,
and nitrogen the secondary limiter for phytoplankton
growth". Reavell discussed the effects of adding these major
nutrients to the system through, for example, agricultural
activities.
The parts of the delta north and east of the buffalo fence
are today fairly unaffected by cattle and humans. Therefore,
input of extra nutrients from faeces, wastes, fertilizers
etc. are comparatively low. One example of the reactions of
the system to extra nutrients are reported in the fish
section of the chapter on "ZOOLOGY" (see also reference
above by Reavell, 1977). The delta itself acts as a trap for
chemical constituents. Fewer nutrients leave the delta than
enter it.
The general ecology of a permanent swamp is very much
dependent on the type of swamp vegetation and if it is
rooted or floating (see review in Denny, 1985). Regarding
the Okavango, little information has been published on the
extent of floating vegetation (sudd) under different
conditions. Thompson (1985) and Murray-Hudson (1987) touched
upon this subject.
The primary productivity of submerged aquatic plants and
phytoplankton is discussed by Thompson (1976) and Reavell
(1981) respectively.
Dead or living plant material (and thereby energy and
nutrients) can be removed from a place in a number of ways.
It can be eaten, burnt, decomposed, stored and transported
away (and decomposed in other places). All pathways can be
found in the delta ecosystem although the temporal and
spatial relative importance of these path-ways is unknown.
This limits the general understanding of the ecosystem and
of the interfaces between the different ecological units
(channels, permanent and seasonal swamp, drylands etc.) of
the delta.
A great number of islands of various sizes can be found
intermixed with both the permanent and the seasonal swamp.
These islands can range in size from large dryland masses to
very small islands formed by termites (termitarias). From an
ecological point of view all these islands increase the
diversity of the area in terms of plants, animals and
landscape. The types and length of ecotones (borders between
different vegetation types) both increase. In relatively
short distances there are transitions from pure aquatic
systems (e.g. channels) to dry ones (e.g. grassland or
shrub/grassland savannas). Within this transition one often
find a riparian woodland and sometimes even forests (Smith,
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1976). The islands within the delta are influenced in a
number of ways by the vicinity of the wetter areas. Examples
of this influence are among others, microclimate, a high
ground-water table, salt accumulation and nutrient-flow by
the action of herbivores. The effects of these linkages on
the structure and the function of the delta has not been
studied.
The structure of the delta in terms of landscape components
has been mapped by Astle (1977).
2.1.2

Herbivores and their productivity
As mentioned above, wetlands generally have a fairly high
(and sometimes very high) primary productivity. A relatively
low amount of the produced material is removed by grazing
(primary consumption). Although little empirical data is
available it is reasonable to believe that the consumed
biomass in the permanent swamp is very low. As Paterson
(1976) pointed out there are just a few large herbivores
(e.g. lechwe, sitatunga and hippos) that occupy this
habitat. Animal densities in the various habitats are
listed in the chapter on "ZOOLOGY".
A fairly high total number of fish species have been found
in the permanent swamp as described in the chapter on
"ZOOLOGY". The relative abundance of fish in various
habitats are also listed in that chapter. No separation has
been made between herbivores and predators.
From other permanent swamps a very diverse insect fauna has
been reported (Rzoska, 1974 in Howard-Williams and Gaudet,
1985) although the actual consumed biomass seems to be low.
Howard-Williams and Gaudet (1985) also argue that this low
out-take from a permanent swamp by herbivores depends on
hostile aquatic and terrestrial environments, low
palatability of plants and an evolutionary elimination of
herbivores changing the structure of the swamp.
The seasonal swamp, which in the Okavango is a mosaic of
channels, lagoons, floodplains and islands, hosts a
considerable number (~ 20) of large herbivores. The field
layer of the vegetation is here dominated by low herbaceous
plants (grasses, sedges and forbs). The floodplains are
grazed during the wet season (i.e. low water) and are
protected from heavy grazing during the high water period
(i.e. dry season). Probably the most heavily utilised
habitat is "the ecotone consisting of the woodland/
grassland fringes of the larger islands and dryland masses"
(Paterson, 1976, see also chapter on "ZOOLOGY"). The actual
amount of plant biomass removed through grazing and browsing
in different times of the year, is unknown. Considering the
high animal biomass in certain habitats (see chapter on
"ZOOLOGY") it is reasonable to expect a fairly high removal
of plant biomass from these habitats. However, the role of
146

55
•5

•5
IC
I
I
I
I

the large herbivores as links between different parts of the
ecosystem is unknown.
Although estimates of biomass of various large herbivores
can be found in the literature (see chapter on "ZOOLOGY")
information on productivity is lacking.
The Makgadikgadi System
This system covers a huge area. The soils differ from those
of the surrounding savannas (see map on SURFICIAL GEOLOGY).
Several rivers, fossil or presently active, drain into this
depression which has no outlet today . Two large pans
dominate the system: Sua Pan in the east and Ntwetwe Pan in
the west. Extensive grasslands are associated with these
pans. Ntwetwe Pan is generally seen as a part of the
Okavango drainage system as the Boteti River ends in Ntwetwe
Pan (Cooke, 1976). Sua Pan is water-fed from the east. Half
of Ntwetwe Pan is within the study area. The whole area has
a complicated geomorphology clearly showing remnants of an
old lake which was larger than the present-day pan area
indicates. The basin acts as a trap both for salt brought by
the rain and for finer sediments. Sims (1981) classified the
soils of the Makgadikgadi Pans as "Alkaline and saline soils
with very poor drainage". Some of the soils in the
Makgadikgadi region belongs to the most erodible in
Botswana. The surrounding areas are covered by Kalahari
sand. After the rains the pan surface can be covered by
shallow water which dries out during drier periods.
The pan surface is too saline to support any higher
vegetation. Close to the pan, the salinity and the flooding
regime is still such that only a very sparse vegetation can
exist. Going further away from the bare pan, but still on
the lacustrine sediments, one finds edaphic grasslands and
shrublands generally with high water-table and saline soils.
Usually a hardpan layer exists. Trees and shrubs are
generally absent. Blair Rains and McKay (1968) mention that
some of these grasslands tend to be seriously deficient in
phosphate and trace elements. The plant biomass of this
halophytic vegetation can be high although the vegetation
has been changed by selective grazing (KCS, 1987).
The Makgadikgadi area is a faunistic border zone between
central and southern Kalahari on one hand and northern on
the other (Smithers, 1971). There is a high diversity of
mammal species associated with the extensive grasslands of
the Makgadikgadi depression.
Today, long-migrating wildlife species enter and leave the
area in the southeast, through the Central Kalahari Game
Reserve, and in the north, across the Nxai pan-area (Parry,
1988). The first-mentioned movements have changed because of
effects of fences and range deterioration by cattle grazing.
Probably there is also a decrease in animal movements from
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the north, depending on fences. Short-ranging wildlife
movements are taking place for example, from north-west of
Ntwetwe Pan (see chapter on "ZOOLOGY") down towards the pan
fringes. The salty soils of Makgadikgadi are used as natural
salt-licks by the wildlife (Smithers, 1971). Although the
water is salty, different mammals have been seen drinking
it.
The grazing pressure on the vegetation of the Makgadikgadi
depression is today magnified because of dense cattle
populations. The natural vegetation is in many places
strongly altered or denuded (see chapter on "BOTANY").
2.3

Savanna Systems
Savannas in many parts of Africa are influenced by man in
many respects. The major determinants of a savanna are
climate, soil moisture, soil nutrients, fire and herbivores
(see chapter on "BOTANY"). The structure of the savanna is
mainly determined by soil moisture which governs the balance
between grasses and woody plant species. Under a low
rainfall regime, the grass roots, which generally are found
close to the ground surface, take up most of the rain water
and leave little for the trees. With higher precipitation
there is enough water to reach the lower-lying tree roots.
As the Kalahari sand is relatively coarse-grained, rainwater
usually can penetrate rapidly into the soil and thereby
escape immediate and rapid evaporation. In this respect this
sandy soil differs from the more fine-textured soil types in
the depressions mentioned below.
The grass-woody species balance, mainly determined by the
soil moisture, can change if any of these vegetation
components change. This can happen naturally e.g. through
fire, or through grazing. A weakening of the grass-layer,
through burning or grazing, may result in better conditions
for trees and shrubs. After a serious and long-lasting
disturbance by human-induced activities, shrubs may
ultimately take over and dominate the vegetation completely
(bush encroachment).
The Kalahari sand, which is the most common loose deposit in
northern Botswana, has a deficit of many of the nutrients
essential for plant growth.
The savanna vegetation evolved in northern Botswana, is
shown and discussed in the chapter on "BOTANY". The smallscaled vegetation maps give an impression of homogenous
vegetation units. However, when studied and mapped in more
detail (see e.g. KCS, 1988) a fairly diverse vegetation
cover becomes obvious even on Kalahari sand. The
determinants for this variation can be a combination of
e.g. fire-and grazing history, structure and chemistry of
soils and hard-pans.
148

I
I
I
I
I
I
I
I
I
I
I
r

The most obvious difference in the vast savanna vegetation
of Botswana is between the one on Kalahari sand and on finer
material, generally found in depressions (Skarpe, 1986). In
the savanna region of northern Botswana there are three
large depressions: Makgadikgadi, Lake Ngami and Mababe
depressions. Apart f^om these large ones there are numerous
pans, especially in the eastern part of the study area.
These can either be totally bare, usually because of saline
and alkaline soils, or carry a vegetation of grasses and
sometimes low shrubs.
Parris (1976) studying pan ecosystems in central Kalahari
listed four "distinguishing features" which separated pans
from the surrounding sandveld:
1)

"compact calcarious and mineralized soil, lying below
the general level of the sandveld,

2)

concentric bands of short vegetation with many Karroid
features,

3)

a relatively high faunal diversity including several
typical species and

4)

seasonal water-holes and salt-licks on the pan floor".

Parris also added that "When all these features are
considered simultaneously it is seen that pans form distinct
ecosystems or 'sub-ecosystems' which are distributed
throughout the larger Central Kalahari ecosystem". The major
living and non-living components of the pan ecosystems are
further discussed by Parris (1976).
There is a vast literature on the general ecology of savanna
ecosystems from different parts of Africa. However, little
has been done on this subject in Botswana. Apart from
numerous specific wildlife studies, most ecological studies
in the savanna ecosystem, have been related to agriculture.
SPECIFIC DESCRIPTION
Ecological Divisions
Several authors have elaborated on ecological divisions
within the study area. Most attempts have been made for the
Okavango Delta. A list of these is presented in Table 1.
Of the studies listed in the Tabl$„ the only one covering
the whole study area were those of Ringrose and DHV. Most of
these are very general. The most detailed ecological
divisions were those by Staring (1978) and Astle (1977).
They both concentrated on the delta but included some of the
immediate surroundings. Some information from these papers
are included in the short description of the planning zones
(see below). Staring (1978) divided the area in 20 "terrain
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TABLE 1. DIVISIONS OF THE OKAVANGO DELTA AND ADJACENT AREAS.
NOMENCLATURE

CRITERIA FOR DIVISION

SOURCE

Ecotypes

Abundance of water

Paterson 1976

Ecological zones

Various

Astle et al
1976

Artificial zones

Various

—

» —

Land categories

Tree cover, wetness

—

•• _

Zone

Vegetation

Smith 1976

Land systems etc,

Soil, water vegetation

Astle 1977

Terrain

Flooding, geomorphology

Staring 1978

units

Ecological zones

DHV unpubl.
map?

Ecological areas

Remote sensing

Ringrose 1984

Ecological zones

Soil, vegetation etc.
remote sensing/field work

Ringrose 1988

units" which were based on physical characteristics such as
flooding, geomorphology and drainage pattern. For each unit,
soil, vegetation and limiting environmental factors were
also given. A map in a scale of 1:500,000 was produced
together with the report. In SMEC (1988) it is stated that
this map is a "useful starting point, but close examination
of the boundaries and descriptions of some units reveal
considerable discrepancies".
Astle (1977) used the well-known "land system" classification based on "land elements" and "land facets". Although
he published a lot of data, no map was produced in a
suitable scale. For certain types of uses the presented
data can give valuable information.
A project is on-going presently (January 1989) dealing with
ecological zoning of the delta. Information from this
exercise is not yet available.
The area east of roughly longitude 24°E has not been
ecologically divided to the detail as the studies by Staring
and Astle. However, some broad divisions can be made on the
basis of the available knowledge on topography, soil and
vegetation (see corresponding resource chapters). This
general information is included in the descriptions of the
planning zones (below).
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Ecological Description of the Planning Zones
The delineated planning zones (see Volume II for a map) are
all artificial from an ecological point of view. Most often
the borders follow neither changes in soil, topography,
vegetation, water system or animal system. A more useful
ecological description of the whole area would have required
a considerable amount of inventory work not possible within
this project. Lacking the basic data for a good ecological
division of the whole area, the planning zones have been
briefly described in rather general terms. Most information
is taken from other chapters of the NRUI and from the papers
listed in Table 1 above. Abbreviations within brackets refer
to Staring's classification of terrain units. For each unit
Staring gave "limitations in terms of land qualities". These
limitations referred to agricultural use.
1

Ngamiland Planning Zone 1; Okavango Zone

The zone is dominated by two large areas of savannas (with
mopane) separated by the Panhandle and the upper part of the
permanent swamp. The zone thus has permanent surface water.
The main changes in vegetation, and probably also in other
known natural resources, occur along the Panhandle and the
northern fringes of the Delta. The fairly human sparse
population in the zone is located along these fringes from
which the human impact in different forms will probably
spread.
On the western side of the Okavango River there is a treeand bushsavanna. Staring (1978) distinguished a terrain unit
characterized by "lineated dunes (SD)" in this area and also
in an area east of the Panhandle, towards the Namibian
border. This unit has several limitations, making the area
marginally suitable for traditional dryland farming and
livestock production and unsuitable for other agricultural
uses. More than southern half of the savanna east of the
Panhandle belongs to an area which has been flooded in the
past (FAs). This soil, found on an ancient floodplain, is
moderately or marginally suitable for most agricultural
activities, as defined by Staring. Both of the savannas
(east and west of the river) produce timber trees (see
chapter on "FORESTRY"). The Panhandle is a complex of
papyrus communities and communities dominated by other
aquatic/ semiaquatic plants (Smith 1976).
If and when the planned extension of the buffalo fence is
completed the zone will be bordered in the east by the
fence. However, it seems today that the wildlife movements
from the Kwando-Linyanti area towards the Panhandle are not
intensive and crucial for the existence of large mammals
(see chapter on "ZOOLOGY"). In the permanent swamp no fence
is planned. The nature of the swamp is such that probably
few game species will cross the border of the zone in the
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extreme south. In the west there are likewise no pronounced
wildlife movements from the dry savanna in the west (zone 6
and western part of zone 1) towards the river. An increase
in human population density along the Panhandle will
probably further reduce possible present migrations. The
whole area west of the present and planned buffalo fence
have today low densities of wildlife populations. (Calef,
1988). However, the area is important for some species,
e.g. crocodiles and sitatunga.
The ecological connections today between this zone and the
surrounding ones are mainly along the river. Water,
sediments and vegetation are transported through or from
zone 1 and mainly into zone 8 and to some extent 2. Some
aquatic and semi-aquatic wildlife species also migrate along
river courses. Some transport can also take place along the
Selinda Spillway (when it is flowing).
2

Ncramiland Planning; Zone 2; Ngamiland West

The planning zone contains the westernmost part of the
Delta. Roughly half of the zone extends into the Delta and
is bordered in the east by the buffalo fence. Generalizing
from Staring's map one can distinguish four belts from east
to west: "Overflow plains (FOm)", "meander- (FSo) and
floodplain complex (FAn)", "Okavango sandveld (SO)" and
"lineated dunes (SD)". The first unit, which is "more or
less permanently under water" has vegetation types dominated
by aquatic plants such as papyrus. The second unit is "a
swampy belt, characterized by a meandering system of main
channels, oxbow lakes and lagoons...". Like the overflow
plains, this unit is mostly covered by water. The
floodplain complex is associated with the defunct Thaoge
River and is characterized by seasonally flooded channels
and usually not inundated floodplains. Staring listed
moisture availability as a limiting factor for this unit.
Reaching the sandveld country (SO, SD), moisture and
nutrient availability are the main limiting factors for
agricultural use.
The major channel in the zone is Thaoge, which has had a
major blockage in the upper part of its course. Restoration
projects of parts of the Thaoge drainage are ongoing.
Dry savanna dominates the zone although the delta grasslands
contribute considerably. The vegetation of a part of the
area, mainly in the Delta, has been mapped by Murray-Hudson
(1988) in connection with a project dealing with flow
restoration. He also discussed some points of the ecology of
that area. The zone in influenced by heavy grazing.
Concerning wildlife there are limited migrations from the
savannas in the west (zone 6) towards the delta and back.
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3.2.3

Ngamiland Planning Zone 3; Ngami
According to Staring the major part of this zone belongs to
"ancient floodplains" surrounded by "sandveld country". In a
depression (~ 220 km2) in the middle of the zone, Lake Ngami
is situated. Some fairly large pans are found on the
southern-southwestern side of the lake. In the ancient
floodplain units, moisture and nutrient availability are the
main limiting factors for agriculture. The vegetation is a
tree and bush savanna with grasslands in the Lake Ngami
depression (Staring, 1978). Large areas, mainly around the
lake, are heavily grazed.
Some parts of the area have been botanically studied by
Heemstra (1976 a,b).
As Lake Ngami is temporarily dry, this is an area with no
permanent surface water. The area, which is surrounded by
fences in the south, southeast and north, supports lowdensity wildlife populations (Calef, 1988, Parry, 1988) and
is cut off from the Delta and areas to the east and south.
During dry spells the area earlier received some of the
larger migrant mammals from the Kalahari.

3.2.4

Ngamiland Planning Zone 4 A: Maun Village
This zone is small and mainly dominated by the urban nature
of Maun.

3.2.5

Ngamiland Planning Zone 4 B; Maun Rural
This planning zone is also separated from the Delta by the
buffalo fence. The zone is enclosed by fences in all
directions except towards zone 3 in southwest. South of the
zone one finds the Hainaveld ranch block. As the major
outlet water from the Delta is collected by the Thamalakane,
most outflow water passes Maun.
Planned engineering work in the lower part of the Delta and
in the river systems of the zone (see the chapter on
"HYDROLOGY") will influence many ecological aspects in the
zone.
Along Lake River and Thamalakane and Boteti Rivers, Staring
distinguished a terrain unit named "riverine fringes (FPr)".
Distinct vegetation types, such as riparian woodland,
sedge/grass seasonal swamps and channel vegetation can be
found within this unit. As the water flows seasonally the
floodplains are also inundated seasonally. Away from the
mentioned drainage lines one finds the Delta terrain
northwest of the fault-line which Thamalakane and Lake River
follow. In this lower part of the Delta there are several
large islands. Southeast of the fault-line (except along the
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Boteti River) the typical Kalahari sandveld is found. This
part of the Kalahari has a very low number of pans.
6

Ncramiland Planning Zone 5

This zone consists mainly of the Hainaveld ranches and is
outside the study area.
7

Ncramiland Planning Zone 6

Zone 6 is a large sparsely populated area on Kalahari sand.
The zone is outside the study area.
8

Ncramiland Planning Zone 7: Statelands

Planning zone 7 is outside the area covered by Staring's and
Astle's studies mentioned in Table 1. However, some ecology
of the zone is treated in a KCS (1987) study on land use
planning of the Ngamiland State Land. A relatively detailed
vegetation map and a description on vegetation - soil
relationship was included in the study. The southern part of
the zone extends into the area with soils formed on
lacustrine deposits of the Makgadikgadi depression. A number
of pans, some of them large, are found in the southeastern
part of the zone. This is reflected in the vegetation which
is "halophytic" on areas connected with the Makgadikgadi
complex. Areas around Kudiakam Pan show a similar
vegetation. The Nxai Pan has vegetation which Weare and
Yalala (1973) classified as "parkland". Factors, determining
the formation of the vegetation is presented in KCS (1987a).
Going northwards, onto the coarser, more porous and water
permeable Kalahari sand, one leaves the edaphic grasslands
and enters a "shrub/tree savanna". Generally speaking, the
tree density is increasing towards north/northeast. In this
savanna there are a number of vegetation belts extending in
a west - east direction (Weare and Yalala, 1971).
Zone 7 is connected with several other zones through
wildlife migrations. More information is given in the
chapter on "ZOOLOGY". A fence-line almost divides the zone
in two parts. However, north of Nxai Pan National Park, the
migratory route is not cut off. There have been discussions
about a new fence-line east of the zone.
9

Ncramiland Planning Zone 8; Delta

Zone 8 is the largest one. It extends from southwestern
Delta up to the Namibian border and Linyanti swamps. At
present the southern half of the zone is enclosed by fences.
The planned fence-line from the permanent swamp through an
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area east of Beetsa and northwards to the national boundary,
will only leave unfenced borders with zones 7 and 2.
The zone includes most of the Delta, a large savanna and, in
the north, the Linyanti swamp. Some information on the
ecology of the Delta has been given earlier in this chapter
and in other chapters of NRUI. The ecology is, compared to
most other areas in Botswana, well-known. The earlier
mentioned reports (mainly by Staring and Astle) on
ecological division, concentrated on the Delta and give a
lot of information for various purposes.
The core area of the Delta is composed of a mixture
primarily of the following terrain units (according to
Staring, 1978):
- Monachira overflow plains (FOm):
"This terrain unit is characterized by a diverging and
converging pattern of overspill channels interconnected
by flat to gently undulating plains; maximum and minimum
height of flooding differ less than 0.5 m".
- Boro overflow plains (FOb):
"Flat to gently undulating alluvial plains of a sandy
texture, with a characteristic diverging and converging
pattern of overspill channels and islands; maximum and
minimum height of flooding differ usually 0.5 m or
more".
- Islands and ridges (SI):
"Parts of the islands may still be flooded during
exceptionally high floods, but in general they are dry
throughout the year. Islands are commonly characterized
by a calcareous ridge fringing the island and (an)
centre depression(s); the larger islands have an
undulating landscape".
- Undulating plateau (SU):
"A gently undulating plateau with elevations,
depressions and distinct pans, locally sandy ridges and
minor nearly level plains".
- Okavango sandveld (SO):
"Nearly level to slightly undulating sandveld; less
abundant pans in comparison with (SU)".
The map produced by Staring gives the distribution of these
units in a scale of 1:500 000.
The structure of the Delta was also given by Astle. He
divided the Delta in a great number of 5x5 km cells. For
each cell, the number of hectares was given for woodland,
dry grassland, area liable to flooding, channel and lagoon.
No useful map in an appropriate scale was published,
although the basic data was reported (Astle, 1977).
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Several authors have dealt with ecology of the Delta. For
references see chapters on "BOTANY" and "ZOOLOGY".
Northeast of the Delta is a large area covered by a dry
savanna extending to the Linyanti swamp. The savanna was
classified by Weare and Yalala (1971) as a "Ngamiland Tree
Savanna" with mopane. This savanna is interrupted by other
terrain units and vegetation types along the Selinda
Spillway. Staring distinguished a specific terrain unit, the
"Selinda Spillway Complex (FOs)", for this area. This unit
was described as a "dense network of braiding, shallow
overspill channels and interconnecting floodplains; very low
gradient and flow velocity; only flooded during high floods
of the Okavango River; maximum depth flooding 0.5 m or
more". Weare and Yalala classified the vegetation along the
Selinda Spillway as "swamp grassland", thus belonging to the
same type as the rest of the Delta.
The ecology and ecological division of the Linyanti swamp
have been little studied. The major part of this swamp area
lies outside Botswana. Staring described the area as a
complex of "Overflow Plains (FO)" and "Islands and Ridges
(SI)". The former are "complex units characterized by a
network of seasonally active overspill channels with
scattered islands and ridges".
The wildlife movements within the zone are outlined in the
chapter on "ZOOLOGY". There are a number of movements within
the Delta and then especially between wetter and drier
areas. Movements are today hindered by fences in south and
west. The planned fence in northwest will further cut off
the Delta from its surroundings. It seems as the wildlife
populations, which are in the Linyanti area during the dry
season, mainly move south- and southeastwards when the rain
comes. Now, and especially if the northwestern fence is
constructed, wildlife migrations are restricted within zone
8 or between this zone and zone 1,2 and 7.
10 Chobe Zone 1; Enclave
This zone is comparatively small and bordered by Chobe
National Park and the Linyanti and Chobe Rivers. It supports
the majority of the District's population.
The overflow plains, as defined by Staring, continue from
the northern part of zone 8 into zone 1. In the northeastern
corner of the zone these plains become narrow stretches
along the Chobe River. Similar to zone 8, there is very
little knowledge about the ecology of the area. Ongoing
studies on agricultural potentials may to some extent
rectify this situation.
According to Weare and Yalala (1971) this zone is, apart
from swamp grassland, covered by a "Ngamiland Tree Savanna"
with mopane in the west and a "Dry Deciduous Forest (Chobe
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Forest)" in the east. The latter type often has Baikiaea
plurijuga as a dominant. Both these vegetation types are
found on Kalahari sand.
From wildlife point of view, zone 1 (Chobe) as well as
northern zone 8 (Ngamiland) are very important, as they
provide the dry season habitats which are necessary for the
migratory large mammais of northern Botswana (further
reading in chapter on "ZOOLOGY"). As high numbers of large
herbivores seasonally gather along the northern river
system, they influence the ecology of the area. Some
vegetation types are strongly influenced (e.g. by elephants
and possibly also other herbivores". The long-term effect of
this is not known.
3.2.11 Chobe Zone 2; Chobe National Park
Chobe National Park is set aside for nature preservation
(see chapter on "NATURE PRESERVATION") and should as such be
regarded as a planning zone with strong connections with
surrounding areas. The Park is not a natural entity (e.g. an
ecosystem) as administrative boundaries etc. were used when
delineation took place. The zone is dominated by a savannatype vegetation although Weare and Yalala (1971) preferred
to call the northeastern part a forest. There are landscape
features which interrupt the relatively homogenous savanna:
Ngwezumba River, pans and Mababe Depression with Savuti
Marsh. Some hills are also found within the zone (see map on
SURFICIAL GEOLOGY). Child (1968) studied the ecology of what
now roughly is Chobe National Park.
The dominating loose deposit is Kalahari sand. Weare and
Yalala (1971) reports that three vegetation types dominate
the zone:
- Ngamiland Tree Savanna with mopane,
- Northern Kalahari Tree and Bush Savanna,
- Chobe Forest (dry and deciduous).
Apart from these, the authors distinguished "Swamp
grassland" along the Chobe River and "Mababe grassland" in
the Mababe Depression. Blair Rains and McKay (1968)
published a more detailed vegetation map and could thereby
split especially the Mababe area into several vegetation
types. The latter authors also gave information on the
ecology of the area that at that time was included in the
Northern State Land.
Zone 2 in Chobe District is ecologically connected with the
surrounding zones mainly through the actions of the large
herbivores. Also, two rivers flow from other zones into
number 2: Ngwezumba (from Chobe zone 4) and Savuti Channel
(from Ngamiland zone 8). Both rivers flow only periodically.
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12 Chobe Zone 3: Kasane-Kazuncrula-Lesoma
This zone is very small and includes the population centres
of the northeast corner of Botswana. Blair Rains and McKay
(1968) classified the area (the Kasane Forest Reserve and
Extension) as "Closed Woodland". The area is currently
included in a Forestry Concession harvesting primarily
Baikeae plurijuga and Pterocarpus angolensis. Wildlife move
through the area in both west-east and north-south
direction.
The northern most part of the zone lies on a river-side
pediment below an escarpment. It is here that both Kasane
and Kazungula are found. This is the part of the zone most
disturbed by human activities.
13 Chobe Zone 4; The Triangle
Zone 4 is the triangle between the border of Chobe District
in the south, Chobe National Park in the west and the
Zimbabwean border in the east. According to Blair Rains and
McKay (1968) the northern part of the zone belongs to a
"Closed Woodland" while the southern part was classified as
a "mosaic of woodland and shrub savanna or grassland". Two
major areas in the east have soil types (see chapter on
"SOILS") quite different from the surrounding Kalahari sand.
These soils are less water permeable and have better
nutrient qualities than the sand. The resulting vegetation
type is a grassland. Blair Rains and McKay classified this
grassland as an "impeded drainage and vlei grassland (= tall
sour grassland).
Wildlife migrations take place between zone 4 and Zimbabwe.
Animals also migrate to other planning zones to the west
(Chobe National Park) and south (Nata Statelands) (see
chapter on "ZOOLOGY" and references therein. See also KCS,
1987b).
14 Central District Zone 1: Nata Statelands
This fairly homogenous zone is situated in Nata State Land.
The dominating soil is Kalahari sand and the vegetation is
according to Blair Rains and McKay (19 ) mainly of three
types:
- shrub/trees savanna with scattered shrub savanna or with
grassland,
- woodland with shrub savanna or with grassland,
- shrub/tree savanna.
Mopane occurs mainly in the southern part of the zone.
Wildlife migrate into this zone during, at least, some wet
seasons (see chapter on "ZOOLOGY"). In this respect the zone
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is connected with both Zimbabwe and areas to the west and
north.
3.2.15 Central District Zone 2; Boteti
Central District Zone 2 is diverse from a biological point
of view. An area from west of Boteti River (from Gidikwe
Ridge) to the eastern boundary is situated on the lacustrine
deposits associated with the Makgadikgadi depression (see
chapter on "GEOLOGY"). West of the ridge one finds the
Kalahari sand.
The general vegetation types have been described above (see
2.2 The Makgadikgadi System). West of the lacustrine
deposits there is a "tree and bush savanna" (Weare and
Yalala, 1971). The vegetation along the Boteti River has
been mapped by various authors (see map in chapter on
"BOTANY"). The ecology of the area has been described by
Parry (1984) and van Thalen (1981).
CURRENT KNOWLEDGE OF THE RESOURCE
Many papers dealing with ecology have been presented on
northern Botswana. Unfortunately, no attempts have been made
TABLE 2

SELECTED PAPERS ON ECOLOGY.

Source

Area covered

Biggs, 1976, 1979
Blair Rains et al., 1968
Bruton and Jackson, 1983
Calef, 1988
Child, 1968
Ellery et al., 1985
Hendzel, 1980
KCS, 1987a
KCS, 1987b
KCS, 1988
McCarthy et al., 1986
McCarty et al., ?
Milenski et al., 1976
Parry, 1984
Reavell, 1981

Chiefs Islands
Northern State Land
Wetlands incl. Okavango
Northern Botswana
Northeastern Botswana
Northeastern Okavango Delta
Pandamatenga
Ngamiland State Land
Mpandamatenga
Part of Central District
Okavango Delta
Okavango Delta
Moremi Wildlife Reserve
Lake Xau District
Seasonally inundated areas;
Okavango
Moremi Wildlife Reserve
Southern Okavango
Okavango Delta
Okavango Delta
Moremi Wildlife Reserve
Okavango Swamps
Northern Botswana

Robbel and Child, 1976
SMEC, 1987
Starling, 1978
Thompson, 1974
Tinley, 1966
van Rensburg, 1971
van Thalen, 1981
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to summarize and analyze existing knowledge in depth. This
should be done in order to give a base for all types of
activities. Existing information from similar ecosystems
abroad, should of course be used as well.
Most of the information available describes the structure,
rather than the function, of the different systems. The
structure-oriented studies deal with the physical components
(e.g. plant, animals, soils) of a piece of nature, while the
others try to explore the function (e.g. relationships,
energy and nutrient cycling, dynamic processes). In the
chapters on "BOTANY" and "ZOOLOGY" many references dealing
with ecology are mentioned. Suffice here to mention a few
studies which have tried to cover broader aspects or to
study the ecology from a functional approach.
5

GAPS IN INFORMATION
As mentioned above and in other chapters of this Inventory,
there is a need for more comprehensive analysis of the
structure and function of the ecosystems of northern
Botswana. There is a noticeable gap of ecological information on the Kwando/Linyanti/Chobe wetlands. A lot of
scattered information has been collected for the region as a
whole. This study and the study on ecological zoning in the
Delta both aim at compiling information to be used in land
use planning. This is a start. One way to go further is to
continue with on-going surveys (soil, wildlife) to start new
ones (vegetation) and to couple this with more intensive
research on the mechanisms acting in different ecological
units. It must be stressed that the dynamics of ecosystems
should be an important aspect in future studies.

6
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SCENIC, NATURAL AND CULTURAL FEATURES
INTRODUCTION
This chapter presents both the general and specific
information on areas and sites that represent special values
in terms on scenic beauty, natural; and cultural importance.
Information on natural features in also found in the three
Chapters TOPOGRAPHY AND GEOMORPHOLOGY, BOTANY, and ZOOLOGY.
Some information on cultural features is found in the
chapter on POPULATION AND SETTLEMENTS. The chapters on
ECOLOGY and NATURE PRESERVATION deal with the broad
environmental features of the study region and are also
therefor related to this subject.
GENERAL DESCRIPTION
The study area is well known nationally and internationally
for its abundance of wildlife and relatively unspoiled
wilderness. The area contains, for example, the Okavango
Delta, the Moremi Wildlife Reserve, the Chobe National Park,
the Nxai Pan National Park and the Makgadikgadi Pans Game
Reserve. These areas incorporate features with great scenic
and natural values. The floral and faunal resources of the
area are described in detail under subject areas "BOTANY"
and "ZOOLOGY." The area is, however, also of considerable
importance to archeologists and historians since it was
probably through this area that domestic livestock were
introduced into Southern Africa about 2000 years ago and
more (Campbell, 1988). A brief history of the area has been
outlined in "History of Botswana" (Tlou and Campbell, 1984).
From an anthropological point of view the area is heavily
influenced by a variety of ethnic groups settled there. This
gives, especially the western fringe of the delta a strong
cultural variation.
The above-mentioned factors constitute together a broad base
for the development of tourism. The specific features of the
study area have also a great value in themselves as it
expressed in the utilisation chapter "NATURE PRESERVATION."
The value of the area for scientific research and
educational purposes must not be underestimated.
SPECIFIC DESCRIPTION
The sites and areas of specific interest are shown on the
map entitled "SITES OF SPECIFIC INTEREST AND TOURIST
FACILITIES." The information has been gathered from sources
listed in the References. In the following sections a review
of the sites and areas is presented according to the
following groupings:
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- National Parks and Game Reserves
- Other Areas of Interest
- Specific Sites of Interest
3

•1

National Parks and Wildlife Reserves
The Chobe National Park is the most famous park in Botswana.
Within it a rich wildlife resource can be found and scenery
of great beauty. It was first given legal protection in 1960
and was declared a National Park in 1968. The Park's area is
9,980 km2 and can be approached from Kasane, Maun, and the
south east corner (Nunga). According to the latest
Regulations a four-wheel drive is compulsory for entrance to
the Park unless special permission is granted.
The Park can be divided into three areas. The first lies
along the Chobe River front, and stretches from Kasane
westward via Serondela to Ngoma. A network of roads allows
the tourist to see a variety of vegetation and landscape
types along the river as well as above the escarpment. The
riverine area consists of floodplains, with period small
pans, riparian woodland, and dryland forests. The river
attracts a large variety of animals, and those commonly seen
include elephants, lechwe, puku, buffalo, tsessebe,
waterbuck, bushbuck, kudu, giraffe, lion, baboons and
vervet monkeys, hippopotamus, crocodiles, iguanas, warthog.
Less frequently seen are roan, sable, eland, leopards, and
rhinoceros. The diversity of eco-zones, with wetlands,
riparian and dryland forests harbours a great variety of
bird life. The combination of open floodplain, meandering
river, riparian woodland and escarpment provides for a
constantly changing scenic collage as one drives through it.
For the natural scientist the area provides great interest
in the dynamics of interactions between vegetation, water
and wildlife. The particular impact of large numbers of
elephants and other herbivores on the vegetation is of
special interest in studying these dynamics.
About 100 kms south of the Chobe river front is a complex of
large pans set in a forested area. The combination of parklike mopane forests and open pan areas provides a
particularly pleasing scenery. These pans hold water for
much of the year. Particularly during the wet season herds
of elephant and buffalo water here. There are camps sites at
Nogatshaa and Tjinga. The Ngwezumba River flows through this
area on its way to the Mababe Depression. There used to be a
dam on the river, with a reservoir that attracted large
herds of animals. The dam is now broken.
The third, and perhaps most interesting, area of the Park is
the south-western portion encompassing Savuti and the Mababe
Depression. The area has scenic value in its open plains,
marshes, rock outcrops and sand ridge. It holds interest for
the biologist in its special ecology and the effects of
fundamental, on-going changes in hydrology on wildlife
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population distribution. It is also of interest to the
geomorphologist. This is a former lake bed, which was
flooded as recently as this century. The Savuti channel,
when it flows, carries water from the Linyanti, breaks
through the Magwikhwe Sand Ridge and spills onto the
depression floor forcing a marsh. Physical relief in the
area is provided by the Sand Ridge and a number of rock
outcrops. On one of the outcrops can be found rock
paintings.
The Nxai Pan National Park is located north of the road from
Nata to Maun. It has an area of 2,100 km2. Nxai Pan is a
fossil lake bed and must once have been part of the vast
complex of pans which included the Makgadikgadi, Okavango,
Ngami and Mababe. Today it is an extensive open grass pan
set about with small islands of trees. The area forms a
vital part of the larger mammals' migration system. At
certain times it may be more or less vacated and at others
almost congested with these animals.
The Makgadikgadi Pans Game Reserve is located south of the
Nata-Maun road, between the Ntwetwe Pan and the Boteti
River. It encompasses an area of 3,900 km2, part of which
lies within Central and part within Ngamiland Districts. The
pans lie at the lowest point of a vast basin which forms
much of the north-eastern Kalahari, and which at one time
formed a vast inland sea. Occasionally the water of the
Boteti reaches the pans. During the presence of water, bird
life becomes prolific and shows great diversity.
The Reserve itself encompasses areas of special interest to
natural scientists. The area forms part of a wildlife
migration pattern, with the Boteti being an important source
of winter water, when flows are sufficient to reach this
far. Vegetation varies considerably from thick bush and
riverine woodland along the river, to vast rolling
grasslands with stands of palm trees in the central
portions. In the east are dune fields and in the south east
the Ntwetwe Pan and a complex of small pans along the
fringes of the large one. This complex of dunes and pans is
of special interest to the geomorphologist.
The Maun Game Sanctuary is a relatively small reserve
located along the southeastern bank of the Thamalakane river
in Maun. It is unique in that it offers the general public
easy access to game viewing, and in that it includes a
Wildlife Training Centre.
The Moremi Wildlife Reservef located in the north-eastern
part of the Okavango Delta was declared a Reserve in 1963.
The Reserve stretches beyond the delta proper to connect
with the Chobe National Park to the north-east, and includes
Chief's Island to the west, with a total area of 3,880 km2.
The Reserve is owned by the Tawana Tribe, but managed by the
Department of Wildlife and National Parks.
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The Reserve contains areas of considerable ecological
diversity and scenic beauty, particularly with its
wilderness combination of water, riverine woodland, mopane
parkland and wildlife. Animal and bird life are prolific
throughout the area and year.
It is approached from the east (from the Maun-Kasane road)
through two main entry points - the South and North Gates.
Many camps and lodges have been established both within and
along the fringes of the Reserve.
3.2

Other Areas of Interest
Apart from the Moremi Wildlife Reserve, the Okavango Delta
has no legal protection with respect to nature preservation.
Still the delta is one of Africa's most fascinating environments with dynamic water regimes, labyrinthic channels and
lagoons, abundant bird and animal life and unique flora.
Within the buffalo fence the wilderness still prevails and
human activities are restricted mainly to hunting, fishing
and tourism.
The Okavango River, which rises in Angola and crosses the
Caprivi Strip enters Botswana at Mohembo. Along the river
down to Seronga a settlements are located on both banks.
Settlement continues down the western fringe of the delta
and along the northern edge towards Beetshajs The people here
are from varying ethnic backgrounds, which is reflected in
their different resource utilisation patterns, skills, arts
and crafts.
Lake Ngami, 80 kms south west of Maun, is another natural
feature whose changing face reflects the varying hydrology
of the region. Once a considerable sized lake draining the
delta's western edge, and well known for its fish and bird
life, much of its is dried and pioneer vegetation is
encroaching onto the former lake bed, as a direct result of
intense grazing pressure. The Lake Ngami area was
glamourized in the literature of the past hundred years,
and has a very interesting history.

3.3

Specific Sites of Interest
As described above there are large areas with very special
scenic values: the delta with its mosaic of water and land;
the Makgadikgadi Pans Game Reserve with wide rolling plains
and palm groves; the Mababe Depression, Savuti channel and
"marsh"; the Ngwezumba Valley, the pans and forests of
Tjinga and Nogatsha; the floodplain and escarpment along the
Chobe River.
In Table 1 we provide a brief listing a specific areas,
sites and features with their category of interest.
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TABLE 1 AREAS AND SITES OF INTEREST
Area, site, or feature

Interest Category

Livingstone's tree, Kazungula

Historical

Prison Baobab, Kasane Police
Station.

Historical curiosity

CDC BECCAT Project ruins,
Pandamatenga, with trek route
to Bushman Pits, Kanyu and Maun

Historical

Kasuma and Kakulwane Plains,
Pandamatenga area.

Ecological

Chobe River front, flood plain,
escarpment.

Ecological, geological

Serondela: town and sawmill
ruins. Remnants of railway at
Chobe Safari Lodge.

Historical

Kavimba Baobabs on either side
of road.

Curiosity

Kavimba/Kachikau(Kachikabwe)/
Satau

Historical/Cultural

Gcoha Hills

Geological/historical

Savuti Channel/Magwikhwe Sand
Ridge/ Mababe Depression

Geomorphological
Historical
Environmental/Ecologica
Hydrological

Shinamba Hills

Geological

Baines Baobabs

Historical

Chanoga

Archaeological

Lake Xau/Kedia area

Geomorphological
Archeological
Cultural, Historical

Middle and Lower Boteti Valley

Geomorphological
Historical
Archeological

Barchanoid Dune Fields, Eastern
Makgadikgadi Pans Game Reserve

Geomorphological

Kwebe Hills

Geological
Historical/Cultural
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Lake Ngami Area

Geomorphological
Environmental/Ecological
Cultural. Historical

Drotsky's canals, Nokaneng
Flats

Historical

Etsha villages

Cultural, Historical,
Environmental

Just outside the study Region:

4

Tsodilo Hills

Geological
Environmental
Archeological
Cultural (Rock Paintings)

Drotsky's Cave

Geological
Ecological

Aha Hills (700 mil. yr, old
plateau)

Geological

Xai Xai and Dobe

Archeological
Cultural
Geomorphological

Sua Pan and Nata River Delta

Ecological

CURRENT KNOWLEDGE OF THE RESOURCE. AND MAIN INFORMATION
SOURCES
Information on scenic, natural and cultural features are
found in a variety of documents. There are books directed at
tourists, such as the "Guide to Botswana" (Campbell) and
"Visitors Guide to Botswana" (Mann, Fowles and Fowles).
There are an increasing number of pictorial publications
such as "Okavango - sea of land, land of water" (Johnson and
Bannister), and "The Elephants and Lions of the Chobe"
(Aiken). These types of books contain much general
information on the environment and wildlife in the region
as well as depicting its particular beauty. There are
articles published within the context of the Symposium on
the Okavango Delta and its Future Utilisation. There is a
good source of historical and cultural information in
"History of Botswana" (Tlou and Campbell). The National
Museum itself can provide information on virtually all
aspects of archeology, history, culture and the environment
in the region, including information on the inter-action
between man and the region's natural resources.
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5

GAPS IN THE INFORMATION
For regional planning purposes a general knowledge of the
existence, location and character of the various sites of
specific interest might be deemed sufficient. For detailed
planning purposes it is, however, necessary that information
especially on archeological sites is readily available in
order to avoid destroying or eradicating sites of great
cultural value. On the other hand open publication of
important archeological sites can endanger them from
artifact collectors if they cannot be physically protected.
In theory the "Monuments and Relics Act" gives full
protection but in practice, without the knowledge of the
existence of the sites and with limited capacity to
administer the Act, great risks are at hand. Detailed
archeological information of the study area does not exist.
A number of sites are known but investigation has been
carried out only to a limited degree. In some areas affected
by the Southern Okavango Integrated Water Development scheme
archeological investigations have been carried out (SMEC
1987) . We have desisted from providing specific locational
information on archeological sites in this study, other than
those that are already well known.
Also, if further development and promotion of the attractive
tourist areas is to take place, more scientifically based
evaluation of the natural features and landscape should be
undertaken. Some guidelines for the inventory and evaluation
of areas meriting preservation measures are given in the
chapter NATURE PRESERVATION.
A subject which has been given only limited attention is the
conservation of traditional architecture and village
environments. Many villages contain unspoiled and
representative areas as well as individual buildings that
merit greater respect and care in the future.

6
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POPULATION AND SETTLEMENT
INTRODUCTION
Population distribution and settlement patterns frequently
reflect resource utilization. The perception of resources
varies between socio-cultural groups, and through time,
within any one group. The development and distribution of
settlements through time also tend to reflect the perception
of the relative impor-tance of various resources. Occupation
usually occurs first in those areas with least constraint to
resource exploitation, moving into more difficult areas as
pressure increases, techno-logies improve, or relative
values change. Increased pressure will also lead to greater
intensity of utilization. A population distribution map, can
provide a general indication of pressure on natural
resources. It can also alert the planner to areas of
potential problems due to excessive pressure on particular
resources (eg. firewood, rangeland).
GENERAL DESCRIPTION
According to the 1981 Population and Housing Census about
87550 people lived in the study region. Some straightforward patterns are clearly discernible, such as the
greater concentration of population along stretches of
permanent water and away from areas previously infested by
tsetse fly.
Brief History of Settlement in the Region
Settlement patterns in the region have varied through time,
reflecting ecological factors as well as regional political
events. Settlement patterns and resource utilization do
reflect cultural values and social systems so an
understanding of these issues is valuable to the planner.
The following material is taken from Tlou (1976), and
Campbell (1976, and 1980). A map (MAP 1 ETHNIC POPULATON
DISTRIBUTION) showing broad areas of settlement around the
Okavango by different ethnic groups is included, derived
from Afriye (1976).
The Basarwa were the earliest inhabitants of the region.
They included the Basarwa of the sandveld and savannah, as
well as the Banoka of the swamp fringes and rivers. There
are several groups among the Banoka including the Bateti (cf
Boteti River), the Baqanikwe of the northern delta fringes,
the Bakakhwe of the middle and southern Delta, as well as a
number of smaller groups like the Bagumanii who were
scattered throughout the Delta. The Banoka probably
originated in the Boteti and Lake Xau area, from whence they
spread up the river and into the swamps along the channels.
Hunting and gathering were the primary mode of subsistence
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for the Basarwa, with fishing also important for the
Banoka. Banoka settlements tended to be fairly permanent.
Those of the sandveld Basarwa were not, although seasonal
movements for hunting and gathering occurred within
territorial limits.
The Bakgalagadi were another early group in Ngamiland,
settling in the Kgwebe Hills area before 1800. Later
invasions and incursions by other groups (Batawana and
Makololo) in the 19th century caused them to emigrate as far
north as the Tsodillo Hills and Shakawe. Hunting and
gathering were of major importance to the Bakgalagadi, but
they also practised livestock husbandry, owning goats, sheep
and cattle. Crop husbandry was not of major significance in
their economy.
The Bayei, Hambukushu and Subiya belong to the Bantuspeaking people of the middle Zambezi. According to Subiya
oral history the three groups once lived together in an area
north of the Gcoha Hills. The Subiya moved into what is now
eastern Chobe and eastern Caprivi, at the confluence of the
Chobe and Zambezi River systems. The expansion of the Lozi
nation caused migrations within all three groups.
The Bayei were the first group to move into the Delta
region, migrating from their home just east of the ChobeZambezi confluence. By the mid-eighteenth century they had
settled around Lake Ngami - whose name they called Ncama and had established Toteng, where they intermarried with
Bakakhwe. There were a number of political upheavals in the
Lozi state that led to further migrations by the Bayei, so
the movement into the Delta region occurred over a fairly
long time. From the Lake Ngami settlements they spread north
along the western Delta founding Nokaneng, Gomare, Sepopa
and Seronga, among other villages. For the Yei fishing and
veld food collection were of primary importance. Nets were
made from the fibres of succulent plants. Hunting was also
practiced. The Bayei brought their system of flood plain
crop production to the Delta region. Livestock were kept,
mainly as pack animals rather than as draught power or a
source of bride-wealth, and were of less importance in their
economy. They lost most of their livestock when the Batawana
enserfed them in the mid-nineteenth century.
The Hambukushu were also affected by the Lozi expansion, but
they migrated from their homes around present day Katima
Molilo west to the Kwando River valley. They remained there
for a time, before the later Lozi upheavals caused them to
move to Andara and the Okavango River valley. In the second
half of the nineteenth Century the Portuguese slave trade in
Angola led to migrations by the Hambukushu down the River to
Shakawe and Sepopa. The latest significant migration of
Hambukushu into Botswana occurred in the 1970s and consisted
of refugees fleeing the Portuguese colonial war in Angola.
These Hambukushu were settled at Etsha, and have since
become citizens of Botswana.
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Compared to the Bayei and Subiya, the Hambukushu were deepwater people, utilizing areas where floodplains are less
extensive and flood-recession agriculture not possible. They
were primarily dryland cultivators although hunting and
fishing were also important. Livestock husbandry was of
secondary importance. Gathering of veld foods was of
relatively minor importance in their subsistence. They
settled in permanent homes, had strong internal political
organisation.
As a result of the Lozi expansion, the Subiya moved from
their homes at the confluence of the Chobe and Zambezi
westward, but only a short distance, to the floodplains of
the Chobe-Linyanti. They were shallow-water fishermen,
utilised wild riverine foods and materials, but also
practised floodplain agriculture. It appears that hunting
may have been less important than agriculture to them.
In 1876, because of a dispute over chieftainship, a group of
Subiya under Nkonkwena moved to Rakops (Tsienyane) on the
Boteti, while the rest stayed on the Chobe. For many, the
move to the Boteti was not satisfactory, so some moved back,
this time to the Mababe Depression, which was still flooded
at the time. It dried up in 1902, forcing the Subiya there
to move on again, this time back to the Chobe floodplain. In
1929 the re-drawing of the Bechuanaland Protectorate's
northern boundary gave a piece of land north of the Chobe
River to South West Africa, splitting the Subiya tribe, and
leaving only about 25% within Botswana.
The Batawana came to the area from the south-east, emerging
from the Bamangwato. They brought large herds of cattle with
them, settled first at Toteng, and following regional
upheavals caused by the Makololo invasions, eventually
established themselves as the dominant group throughout the
area. They are credited as being the introducers of large
scale pastoralism, and brought with them also a strong
political and administrative system. While livestock
husbandry was of primary importance in the Batawana economy,
crop production and hunting were also important. Gathering
of veld products was of less significance and fishing was
not a common practice.
The last large-scale migration of peoples into the area
occurred in the early 1900s, when the German-Herero war led
to Herero and Mbanderu seeking refuge with Sekgoma
Letsholathebe in Ngamiland. They were settled in the
Sehitwa-Gomare area. Although they brought virtually none of
the cattle with them from Namibia, their culture is
livestock centred and they are today among the area's
largest cattle owners. Hunting and gathering is of
secondary importance while fishing is a minor activity, and
crop husbandry is usually not practiced.
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A group of Herero under Nicodemus left the main area of
settlement in Ngamiland and finally settled at Toromoja in
the Boteti area of Central District.
3

SPECIFIC DESCRIPTION

3.1

Population Characteristics and Distribution
The most recent reliable population data comes from the 1981
Census. Appendix 1 provides a list of localities with their
1981 populations. With the 1981 figures are shown two
projections to 1988, one based on the Central Statistics
Office method, and one based on a more straightforward
percentage increase used by District Administration
(detailed methodology is explained in section
).
Projections for small communities and areas cannot be relied
upon.
Figures 1-4 show 1981 age-sex pyramids for a variety of
settle-ments: Maun, Kasane, Gomare, Seronga and Rakops.
These can be compared with pyramids for Ngamiland and Chobe
Districts and the Boteti sub-District of Central as a whole,
and the national rural and urban, Gaborone and Francistown
pyramids. Rural communities like Seronga, and Rakops show
extreme variability in the proportion of population in
individual age cohorts as age increases. Gomare presents
less variability, but all three illustrate clearly the
predominance of females and children in rural communities.
Even Maun's more even pyramid shows this bias to females. By
contrast urban areas in general have a predominance of
working age cohorts and more males than females (see
national urban and Gaborone pyramids). Kasane and
Francistown do not however, show such a heavy bias.
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Below is a Table 1 showing sex ratios for the Districts and
selected communities.
TABLE 1. AGE-SEX RATIOS BY DISTRICT AND SELECTED SETTLEMENTS
(1981)

Ngamiland
Chobe
Boteti sub-Dist.
Maun
Sehitwa
Gomare
Shakawe
Seronga
Kasane
Mopipi

Males

Females

31,637
3,865
12,271
6,448
696
705
656
218
1,028
599

36,426
4,069
14,127
8,477
756
1,089
1,099
358
1,162
941
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Males/100
86.9
95.0
86.9
76.1
92.0
64.7
59.7
60.9
88.5
63.7
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It appears from the table that these villages do not reflect
District average ratios, suggesting that many men reside
outside villages, for example at cattle posts. However, no
clear pattern emerges that would relate the structure to
predominant ethnic group (which may display particular
settlement patterns) location or size.
Household size varies a great deal from the average. The
following Table 2 illustrates the range of sizes.
TABLE 2 . HOUSEHOLD S I Z E DISTRIBUTION,

Size

1

Ngamiland
%

Chobe
%

Boteti
%

2

3

4

5

6

1981

7

8

1732 2092 1910 1756 1466 1265
13
15
14
13
11
9
302 291 260 219 174 177
17
16
15
12
10
10
394 450 548 521 534 445
10
12
11
12
10
9

928
7
121
7
383
9

10+
787
6
89
5
320
7

458 1258
3
9
50
97
3
5
212 682
5
15

Note: Boteti figures are for entire Census sub-District

TABLE 3. AVERAGE HOUSEHOLD SIZE, 1981
Ngamiland
Chobe
Boteti

4.99
4.45
5.88

Maun
Kasane
Mopipi

5.90
4.95
5.44

Note: Boteti figures are for entire Census sub-District
In terms of distribution of population among settlements of
different sizes the following structure emerges (Table 4):
TABLE 4. 1981 POPULATION BY SETTLEMENT SIZE
Size Class

Number

Over 10,000
5,000-9,999
1,000-4,999
500 - 999
Under 500
Total

1
0
7
13
529
550

Percentage
0.2
0.0
1.3
2 4
96 2
100 0

Population
14,925
0
11,745
8,688
51,546
86,904

Percen
17.2
0.0
13.5
10.0
59.3
100.0

(Totals may not add to 100% due to rounding)
It is difficult to estimate to what extent the 1981
structure and distribution patterns remain true. Projections
by both CSO and District (see Appendix 1) personnel suggest
181

very few changes in terms of regional settlement size
distribution. The following Table 5 shows the differences.
TABLE 5. FORECAST POPULATION DISTRIBUTION BY SETTLEMENT SIZE
CSO Projection
Over 10,000
5,000-9,999
1,000-4,999
500 - 999
Under 500

D.A. Projection
1
0
9
15
>600

1
0
10
14
>600

Several factors make it impossible to make reliable
projections. Since 1981 many small settlements have been
established, such as cattle-posts and tourist camps, which
have not been formally recorded and never censused. The
period has been characterized by drought, and it is known
that in several areas there have been significant movements
of livestock, and probably of people (eg Ngami sub-District
of Ngamiland). Drought periods also entice households to
stay in, or move to more significant village centres rather
than staying at the lands, or to move to lands areas where
there are better chances of cropping. In the Chobe Enclave
farmers maintain several fields in widely scattered areas
simply to provide a flexible response to changing
hydrological conditions, moving as appropriate.
Other specific events in the region that may have
significantly affected population distribution are:
- greater employment opportunities in Maun, especially with
the construction and opening of the abattoir, and
establishment of other industries.
- the tarring of the Nata-Kazungula-Kasane road, and the
establishment of the Chobe Forest Industries sawmill in
Kasane. (Cogefar's road construction camp had over 500
inhabitants. The Camp has since closed, but has been
replaced by a military base of unknown population).
- the establishment of commercial scale farms in
Pandamatenga which have attracted an estimated 700 labours
and dependents to the area, most of whom have come from
outside the District.
- the establishment of the Gomare sub-District centre and
the concentration of development efforts in that subdistrict.
- the virtual eradication of the tsetse fly from the delta,
which has permitted settlements, often tourism related, in
to multiply. The eradication of the fly from the Linyanti
area may also entice movement of people towards that area,
where there were settlements in living memory.
- free primary and junior secondary schooling has been
introduced, so there may be shifts in the regional
distribution of school age children as parents take
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advantage of contacts in villages where there are places
in schools.
These factors influence not only settlement size and distribution, but internal age-sex patterns as well.
Settlement Functions and Services
The conceptual framework and the current planning strategy
for settlements within a hierarchy are explored later in
this paper (See under Settlement Strategy Planning).
Settlement functions are generally depicted in terms of the
facilities they provide, and these are most often described
in terms of government services. A summary Table is
provided in Appendix 2, detailing location of various
services in the study region. MAP 2 SOCIAL INFRASTRUCTURE
shows some of the more common social services provided in
settlements in the region.
It is more difficult to provide details on the economic and
employment functions of settlements. Maun and KasaneKazungula are the major commercial centres, and both have a
limited number of industries. Maun's major productive
industry is the abattoir, Kasane-Kazungula's the Chobe
Forest Industries sawmill operation. Both centres also have
significant tourism sectors, as well as pockets of
commercial agriculture. Both have crocodile farms. Among
smaller settlements agriculture, both crop and livestock
husbandry, provide the basic local source of livelihood.
Etsha and Shorobe have become known as important basketweaving centres. There are also specialized settlements in
the form of tourist camps and lodges, and as
cattleposts/ranches. No reliable quantitative data is
available on settlement economies and local production or
employment.
Trends and Underlying; Causes
Two trends are occurring in the region, with opposite
effects. The first is the continuing establishment of small
new settlements, often in previously uninhabited areas. The
second is a concentration of population in a few centres,
where employment opportunities, and social services exist. A
number of factors are operating today that are affecting the
settlement pattern in the region.
- The administrative system controlling the establishment
and growth of settlements has changed fundamentally since
Independence. This is partly a result of the establishment
of the District Councils as political bodies, and partly
the result of the Tribal Land Act. Both these and other
legislation have weakened the power of the traditional
authorities generally, and have specifically affected
their ability to compel people to settle in predetermined
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locations. No equivalent authority has been established
that has been able to effectively perform this particular
role.
Modern technology has widened the frontiers and allowed
permanent settlement in new areas. The main vehicle of
this has been borehole and waterpump technology that has
enabled settlement, usually in the form of cattleposts,
where water could not be found on the surface or close to
it. Management of cattle far from the central home is also
made easier by vehicular transport. Government has
provided financial aid for groups and commercial ranchers
to establish new water points for livestock watering,
encouraging thereby a dispersion of people a well as
livestock. Finally, in pest control terms, the virtual
eradication of the Tsetse fly has provided the opportunity
to establish more permanent communities where this was not
possible before.
The modern economic system has had a number of impacts.
A basic impact has been in the commercialization of
natural resources, and the definition of new
resources. This includes minerals and precious
stones, gravel and quarry material, even sand, and
the commercial scale exploitation of thatching grass
and reeds, basket materials, timber, firewood and
various other veld products. The realization that the
wilderness itself is a resource has led to the
establishment of a new category of settlement in the
form of tourist camps, lodges and hunting/safari
camps, in areas with particular environmental
characteristics: the delta, Linyanti swamp fringes,
the Okavango panhandle, the Parks and Reserves.
Commercialization of resources has social
consequences in affecting access to resources and
accumulation of benefits therefrom. Income
differentials tend to increase, as wealthier groups
are better able to make use of resources and develop
them for their own benefit.
This commercialization has also brought with it a new
measure of specialization. To some degree traditional
settlements were specialized as cattle posts, land
areas, or "villages". Today there are additional ones
in the form of commercial farm labour settlements
(Pandamatenga area) forestry camps, (Chobe Triangle
and Nata Statelands), hotels, lodges, camps (the
Delta and Panhandle, Linyanti, Chobe, and Statelands) , mineral prospecting camps, military camps.
The modern system has led to increased aspirations
and expectations. This results in at least two
important impacts on settlements. The first is that
through the concentration of modern economic and
administrative sectors, migration and concentration
of population has been accelerated in those places
with the most opportunity for employment and for
fulfillment of personal aspirations (Maun, Kasane,
Gomare, Mopipi). The second is an impact on the
structure and physical character of settlements.
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Urbanisation is generally thought of as being a
movement of population to urban centres. But parallel
to this is an internal urbanisation of rural
communities where urban-style housing,
infrastructure, and employment is taking place. Where
there is a concentration of administrative services
(Maun, Gomare, Shakawe, Rakops, Kachikau, etc.),
there is frequently the development of a "government
camp" distinct within the village, where urban style
housing, internal water and sanitation, electricity,
modern fencing and roads, are the norm.
- A consequence of the new economic system and the higher
aspirations it has induced can also be seen in the type
and accumulation of waste products. The modern system is
built on the production of goods with built-in
obsolescence, and with an emphasis on packaging. At the
same time, these goods are made of increasingly durable
materials, many of which are not bio-degradable, or are
even hazardous to the environment. These characteristics
of modern goods, and the combination of both increasingly
widespread communities, and rapidly growing central
places, means that waste disposal is becoming a serious
problem for settlements.
- Ethnically and culturally, settlements are becoming less
distinct from area to area. This is partially a result of
the over-riding deterministic nature of the modern
economic system, and partly because of the administrative
and economic forces acting to mix people more freely.
Employment centres attract people from throughout the
region, and government staff, from anywhere in the nation
may be posted anywhere in this region. Government
structural styles and planning norms also impose a common
physical character on any community in which the
government's presence is significant. Government housing
is standardized, office buildings (whether Land Board,
Livestock Advisory Centres, health posts and clinics or
whatever) are standardized; there are also few variations
on the bottle-store or small general dealer architecture.
PLANS. PROJECTS AND PROGRAMMES
Settlement Strategy Planning
The National Settlement Policy (NSP) was prepared with a
view to deliberately direct government, and encourage
private, investment in a more spatially balanced fashion
across the nation. The process of developing more specific
strategies to achieve the policy goals has included District
level "settlement strategies" and "spatial plans". Within
the study area this work has not been approached in the same
way as was done in south eastern Botswana (see SWEDEPLAN/
DTRP 1988).
Following a fairly comprehensive village survey (District
Administration, 1979) Ngamiland District authorities
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established Planning Zones based on sub-regional characteristics and production traits (NDDC, 1986). Eight Planning
Zones and one Investigation Area were identified. All
significant villages were ranked in a settlement hierarchy
with Maun as a primary centre, Gomare a secondary one. The
District then began detailed planning in the Gomare Zone 2 the Communal First Development Area. With implementation of
a number of programmes well under way there, work has begun
on a Second Development area - Zone 1. These plans include
provision of social service facilities to villages, agricultural land use planning, and other production issues.
Some detailed planning has also been done for the Haina Veld
- Zone 5, and most recently for the Ngamiland Stateland Zone 7. The Maun Development Plan has been prepared and is
presented in the context of this overall District spatial
planning context (DTRP,1988). Below are some characteristics
of each Zone, as derived from the Ngamiland District
Development Plan III.

i

TABLE 6. NGAMILAND PLANNING ZONES
Planning Zone
1. Okavango
2. Western Ngami
3. Ngami
4. Maun
5. Hainaveld
6. Western Communal
7. Stateland
8. Delta
Investigation Area

Area
(km2)

Pop.Est.
(1986)

5,750
4,650
8,250
5,550
6,950
32,704
22,700
17,640
4,900

19,200
12,350
12,850
29,270
1,410
2,940
540
1,650

Major Settlements
Shakawe, Seronga, Ikoga
Gomare, Etsha 6, Nokaneng
Sehitwa, Toteng
Maun, Shorobe, Makalamabed
Nxaunxau, Qangwa
Phuduhudu
Xaxaba, Kwae

->

In Chobe District the Department of Town and Regional
Planning carried out a regional study (DTRP, 197 8) which
detailed the varying functions of settlements in the
District and illustrated their linkages with centres in
other parts of the country. Kasane is a statutory Township
and a declared Planning Area under the Town and Country
Planning Act (1977). It has also been the subject of a
Development Plan, in which the town's role within the
District, and its relationships to other settlements are
explained. The North West District Council has selected the
so-called "Enclave" as Chobe's Communal First Development
Area, while Pandamatenga has been receiving considerable
attention in agricultural development. Chobe has been
divided into four main Planning zones: the Enclave, the
Chobe National Park, the Kasane-Kazungula-Lesoma area,
including the Kasane Forest Reserve and Extension, and the
Triangle.
Based on population sizes and services available Chobe has
ranked its settlements thus:
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TABLE 7. CHOBE SETTLEMENT HIERARCHY
First Order Service Centre

Kasane/Kazungula

Second Order Service Centre

Kachikau
Pandamatenga

Settlements

Satau
Kavimba
Parakarungu
Mabele
Lesoma

ource: Freiderich, 1988)
The Boteti area of Central District, which is included in
this study, is also part of a Communal First Development
Area. Central District established five sub-districts and
sub-district centres (CDDC,1977). The Boteti falls within
Lethlakane's sub-District, although the most significant
settlement in the immediate area is Rakops. The settlement
pattern here is once again concentrated along the river,
with scattered cattle posts farther away, depending upon the
availability of fresh ground water. For a considerable
stretch of the river settlement is only permitted on the
western banks because the eastern bank is the border of the
Makgadikgadi Game Reserve.
Maun, Kasane-Kazungula, Gomare and Pandamatenga have
received considerable recent Central Government attention,
with support to a number of significant developments,
including the abattoir in Maun, sawmill and tourism
stimulation in Kasane, establishment of a sub-District
administration centre and Health Centre at Gomare, and
allocation of large-scale agricultural plots for commercial
farmers in Pandamatenga. These developments together with
the wide-spread and long-lasting drought, has stimulated a
rate of growth higher than the national or District average.
The drought has led many livestock owners to move closer to
permanent water, especially on the south western fringe of
the delta. The virtual eradication of the tsetse fly has
permitted movement of people into areas that were not
habitable ten years ago. Very little is known about the
scale and the permanence of these movements (Klasson,
Bendsen, van der Heiden, 1988).
2

Accelerated Remote Area Development Programme
In 1987 Government launched a special programme for
intensified rural development in remote areas, including
parts of this study region. "The main purpose of this
accelerated rural development programme is to promote
particularly the productive activities and potentially
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permanent settlements which will facilitate the provision of
the necessary public services and the improvement of the
living conditions of the people living in these Remote
Areas." (Molosi, 1987)
Several specific guidelines were formulated regarding
settlement location, and structure (Molosi 1987 Appendix A ) :
"Land use surveys including soil investigations will be
conducted to determine and establish the amount of land to
ensure proper incorporation of the Remote Areas
inhabitants' communal land needs now and in the
future."(point 3b)
"Establish properly planned settlements to accommodate all
landless inhabitants of the Remote Areas to meet the
necessary demand." (3d)
"As much as practicable settlement areas should be located
as close as possible to Wildlife Management Areas."(3g)
"Suitable centrally situated spots in the catchment
areas should be established for the promotion of the
appropriate productive activities." (3i)
"The ideal policy of providing each settlement with two
boreholes must be extended to the Remote Areas and in each
of the catchment areas there should be at least one
borehole." (3o)
Elsewhere in the Guidelines (MLGL, p 33), criteria for RAD
settlements are defined as:
"About 250 people or 50 households
15 km from nearest recognised village
5 years permanency
Recognized traditional leadership of semblance of it."
These guidelines do not specify whether any one of the above
will qualify the community for involvement in the programme,
or if all must be met. In the earlier guidelines the
impression is very clearly one of establishing settlements
according to a pre-determined settlement plan. The second
list assumes a settlement already exists and must meet
certain requirements to benefit from the programme.
In the study region there are 4 settlements identified in
the MLGL review for participation in the programme. These
are:
- Phuduhudu, in the Ngamiland Stateland
- Mababe, on Maun Kasane road (tentative because of low
population and doubts as to viability)
- Mmathamana, north west of Lake Ngami.
- Khwee, in Boteti sub-District
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The Ngamiland DDP III presents a slightly different
description which reflects an emphasis on the "catchment
area" dimension that is mentioned in the Guidelines (see
quote of 3i and 3o above). Under this approach staff are
posted in central places to service remote settlement
throughout an area. For example a senior Remote Area
Development officer is to posted to Beetsha (north of the
Delta) "to cover areas like Ngarange, up to Jao settlement."
The specific components of the programme are to provide
social services, particularly education, primary health, and
water supplies, and to stimulate productive activities like
agriculture, handicraft production, wildlife harvesting. To
promote social stability and administration of justice,
there are also components for institution-building and
leadership training.
At present Chobe has no active Remote Area Development
Programme in the above sense. In the Boteti there is an ongoing project within the context of the CFDA programme which
provides services to remote area settlements as well as a
component of wildlife harvesting.
GOALS, POLICIES. LAWS AND ADMINISTRATION
There are two published Government Policy statements that
deal directly with settlement issues: the National
Settlement Policy, and the National Housing Policy. Other
policies have implications for settlement development,
though the effect is indirect.
National Settlement Policy
"The NSP will be employed to develop the potential of
primary and secondary centres to attract job-creating
investment so that the centres themselves and their
surrounding tertiary hinterland reach their economic
potential. MLGL will embark on an action-oriented study to
look into the inter relationship between the various
resource areas and population centres with a view to
evaluating their present roles, potential and constraints
for development and, subsequently, their envisaged future
role within their regions and in relation to other centres
of the country. This will require further refinement of the
District Spatial plans and settlement strategies and will
have an output directly related to the preparation of
development plans for individual settlements and their
surrounding regions." (NDP VI, pg 93)
"For an effective implementation of the NSP it is important
that the decentralisation of Government's own activities
should be expanded."
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Implications of NSP
According to the NDP 6 the National Settlement Policy should
pay specific attention to developing settlements on the
basis of their functions and local resource utilization.
Once resource potential in an area is identified, settlement
planning should be geared to development of those resources'
potential. This implies that settlement planning must
involve economic investment planning as much as, if not more
than, physical layouts. Also, much more attention must be
given to the functional relationships between settlements
and settlement linkages to ensure balanced developments
based on comparative advantages of various settlements.
While the decentralisaton of administrative functions may
help in spreading the impact of development, productive
sector develop-ment is likely to have a much greater
multiplier effect in job creation. Productive sector
development can be based on imported or local raw materials.
In the context of this study the local raw materials
(resources) are of primary interest. Developing this sector
requires more effort in resource identification, and
investment in resource development.
National Policy on Housing
The long term goal of the National Policy on Housing is to
ensure safe and sanitary housing for all. Short term goals
are to:
- encourage the building of new urban housing for all
income levels, at a pace that will ensure that no
inhabitant of an urban area is forced to reside in an
unauthorized settlement
- improve the housing in rural areas by offering
Government assistance in village and regional planning
and modifying the self-help site and service scheme,
following a study on that issue.
The Policy explicitly recognizes that improved housing is
closely linked to improvements in other fields such as
health education, economic productivity.
Implications NPH for the region
Implications for the region include:
- Land must be identified for major village and township
expansion before major shortfalls in accommodation
arise, which would encourage squatting. Conflicts may
arise with other land uses, especially agriculture. Care
must be taken to protect water sources from pollution in
designing any village expansion. This is a particular
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issue in the case of Maun's extension towards the Shashe
wellfield.
The TYPE of housing and associated facilities have
various implications eg. use of thatching grass and
reeds puts pressure on resources farther and farther
afield; use of m^d bricks may lead to uncontrolled
excavations of earth, with implications for future land
use; use of concrete blocks leads to sand and gravel
excavations.
Increased use of pit latrines can lead to sludge
disposal problems and ground water pollution. In cases
like Kasane, pit latrine construction is very difficult
below the escarpment, and the sludge problem is severe
because of drainage problems.
Increased use of water borne sanitation has implications
for water use and sewerage systems, especially evaporation ponds. Several institutional sewerage systems are
already overloaded, eg. the Health Centre in Kasane.
More planning input could lead to smaller, better
organized plots, resulting in less village sprawl. This
in turn would reduce many infrastructural service costs.
Planning, coupled with pegging of plots prior to
allocation has proved popular with Land Board and
applicants in Maun.

There are other Government policies that have influenced
settlement patterns and growth. In general terms, the
Financial Assistance Policy, by giving large subsidies to
productive enterprises establishing in rural areas, supports
the growth of rural communities. The Arable Lands
Development Programme, with its emphasis on crop husbandry
has provided support to community permanence in lands
areas. SLOCA (in its support to groups wishing to establish
water points away from over-crowded areas) and TGLP have the
effect of supporting wider-spread cattle husbandry-based
settlements. The emphasis given to increased selfsufficiency in basic food grains has been a major spur to
the development of the Pandamatenga commercial farms, which
in turn have spawned several small communities of farm
workers in the area. The Accelerated Remote Area Development
Programme has already been described above. It is
specifically geared towards settlement establishment.
CONFLICTS AND ISSUES
The spread and growth of settlements, especially where this
is driven by new economic realities, is accompanied by many
conflicts and issues. Among them are:
- the impact of modern economy on traditional lifestyle
and culture,«including the structure, organisation and
functioning of communities. Where settlements themselves
could previously be abandoned, or moved, the new
settlements incorporate so much capital investment in
permanent structures and infrastructure that this old
flexibility has been lost. New economic realities and
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technologies (eg vehicular transport, water mains and
sewerage systems) introduce new strictures on physical
layouts of settlements. Conflicts arise where there is
unwillingness, or inability, to adopt or adapt to these
new conditions by significant sections of the
population.
the establishment of many small settlements takes place
without any overall control or thought given to long
term settlement implications, nor to environmental
carrying capacities (in terms of all human activities).
the need for physical planning and apparent inability to
implement and enforce existing planning decisions,
especially through this transition phase can hinder
rational development, and introduce new conflicts in the
future. For example the allocation of a noxious
enterprise (e.g. commercial poultry farm) on what
appears to be the edge of the village on date of
allocation, may be totally surrounded by residential
plots in five years, or conversely, its presence may
deter all residential development from a potentially
usable area.
there is felt to be inadequate data for planning
purposes on population size, distribution, and migration
through time. The National Census is undertaken only
once a decade. The opening up of new cattleposts, lands
areas, tourist facilities, etc. in wilderness areas is
taking place at a rapid pace, but no quantified data on
the numbers of people involved, and therefore on the
potential or actual impact, is available,
the introduction by the modern economy of mass produced,
short-lived products made of very durable (seldom biodegradable) materials, has added to the impact of man on
the environment through his wastes. The availability of
many of these goods (tin cans, bottles, plastic bags and
other articles for example) in the smallest communities,
through the small general dealers and hawkers, means
that the impact is widespread. Littering is the most
visible sign of this. In larger communities, waste
products exist in greater variety and quantity. Many,
such as vehicle or engine lubricants, solvents, and
other chemicals, are able to infiltrate the soil and
contaminate aquifers and ground water resources. Burning
of unsorted wastes introduces toxic materials into the
air. Unmanaged solid waste disposal leads to public
health hazards.
MAIN INFORMATION SOURCES
The primary source for data on population and settlement is
the 1981 Population and Housing Census. The Central
Statistics Office (CSO) produced a number of reports
following the Census:
1981 Population and Housing Census, Summary Statistics on
Small Areas. 1982.
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Census Administrative/Technical Report and National
Statistical Tables. 1983.
1981 Population and Housing Census, Guide to the Villages
and Towns of Botswana. 1983.
1981 Population and Housing Census, Analytical Report. 1987.
1981 Population and Housing Census, Population Projections
1981-2011. 1987.
The Census material is also supplemented by a series of
maps. When using the Census material the bear the following
in mind: -Mapping was done prior to, and specifically for,
planning and carrying out the census, and so do not reflect
its findings.
- Place names are generally accurately located relative to
one another, but they are frequently inaccurate
geographically. In some instances, such as along the
eastern bank of the Okavango, locations are not even
relatively correct.
- The number of households recorded in the hut symbol do
not reflect the number of households enumerated.
- The mapping of many settlements within Enumeration Areas
(EAs) does not reflect their actual distribution.
- The EA areas are not accurately mapped and in many cases
should not be used to calculate population densities.
- Names of places, and spelling of names do not always
coincide with those found in other sources.
- Settlement categorisation presents problems. The Census
coded all settlements by type: village, lands, cattle
post, freehold farm, mixed lands and cattle post, others
(camps, border posts, etc.) cattlepost belonging to
Government or freehold farms, lands area belonging to
Government or freehold farms. It was left to the
enumerator to determine the coding. It appears that
traditional rather than functional or structural designations were applied. Thus it is not uncommon to find a
"lands area" with a number of service functions such a
full primary school, health facility, water supply, and
agricultural personnel. This categorisation may differ
from that used by District Councils. The Census
categorisation of individual settlements may also differ
from the classification given to the Enumeration Area as
a whole. Thus the "National Statistical Tables" may
appear to be in conflict with the "Guide to the Villages
and Towns of Botswana". Settlements frequently have
multiple roles: there are livestock in most lands area
settlements, and many cattle posts have some
cultivation, however small; virtually all villages have
some cultivation and livestock. The census
classification is meant to show predominance, following
the traditional designation.
- The meaning of "allegiance" is unclear and its use not
always appropriate. The Census coded all non-village
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settlements, except farms, as having an allegiance to a
particular village. As lands and cattle post settlements
grow they take on the nature and function of villages in
their own right, with their own recognised headman, so
the concept of allegiance must be treated carefully,
especially if it is to be used as a means of designing
planning programmes. This is especially true in this
study area where numerous ethnic groups live side by
side, and where many settlements (TGLP ranches, tourist
camps) do not admit allegiance to any traditional
authority.
It is almost seven years since the Census was carried out.
There is no doubt that its figures are now inaccurate. Both
the CSO and District authorities have made projections based
on the 1981 Census figures. The CSO projections are based
primarily on demographic characteristics and past migration
patterns. Projections for a District as a whole are the
starting point. Individual settlements' projections are
based on their proportion of the total, with major villages
having slightly changing proportions through time. Smaller
settlements are calculated on the basis of the population
not living in these major centres. No cross checks are made
based on employment, demand for housing, etc. partially
because the lack of up to date and accurate data on these
factors make them unreliable as cross checks. However, the
impact of drought on urbanisation and the trend towards
permanent settlement at the lands noted by Silitshena (1978,
1979) are factors suggesting caution in the use of
projections, based so heavily on purely demographic
characteristics.
District authorities in Ngamiland and Chobe have produced
their own projections based on different growth rates for
major settlements and/or for their respective Districts as a
whole. In the Ngamiland case, the starting point was a
growth rate (3.4%) for the District as a whole. Then
specific growth rates were applied to the main centres (Maun
and Gomare 5%; 3.4% for all villages listed as such in the
1981 Census), and suitably adjusted projections were finally
made for all other settlements.
Chobe District authorities applied a straightforward 3.5%
growth rate to all settlements. There are a number of new
settlements, particularly in the Pandamatenga area, and the
economic situation in Kasane-Kazungula is much more positive
than that prevailing in 1981, so that projections must
remain very tentative.
A comparison of CSO and District Projections are given in
Appendix 1. Inaccuracies increase with decreasing base populations. That is, the error in predicting the population of
very small communities is much larger than that in
projecting popu-lation figures of large areas or cities. The
Department of Town and Regional Planning has begun a
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programme to provide more accurate projections and analysis
of demographic characteristics.
The Migration Study (1982), also carried out by the CSO,
provides some insights into the patterns, causes and
consequences of migration. It concentrates, however, on the
National and District levels, and provides no specific data
for small areas.
MAP 3 POPULATION DISTRIBUTION has attempted to combine the
population data of the 1981 Census with more careful mapping
of localities based on detailed surveys (Bensen, 1987;
Bendsen and Gelmroth, 1983) mapped at 1:50000. Unfortunately
not all of the study area has received this careful
attention so errors may still exist. Figures for known
tourist camps, and temporary road camps have also been
modified (eg Cogefar's road camp outside Pandamatenga).
GAPS IN INFORMATION
The data in the 1981 Census, especially as relates to
location, and in remoter areas to the accuracy of the data
itself, is not reliable. It is furthermore out of date.
Several important events have occurred in the region since
1981 affecting the movement of people. Besides increased
economic opportunities in selected centres and the
proliferation of tourist facilities, the drought and the
tsetse fly eradication programme are believed to have had
significant impact. There is virtually no locational or
quantitative data on these changes. In terms of planning for
such sensitive areas as the delta it is important to know of
the existence, the distribution, and the approximate number
of people involved in such activities as seasonal collection
of thatching grass and veld products, the likelihood of
tourist camps attracting permanent population, and so on.
Certain areas are more sensitive in this regard than others,
for example the delta interior, its northern and north
eastern fringes, the Phuduhudu area and sawmilling
operations in Chobe and Central District's Nata Statelands.
Generally, map coverage is good (at 1:50 000) for most
settled areas. However, location, names and spellings are
frequently inaccurate. Officially produced maps (Department
of Surveys and Lands) of different scales are at
considerable variance with each other in some very basic
information. Persons wishing to work in detail in the area
are urged to consult with local authorities for corrected
map information.
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APPENDIX 1: 1981 POPULATION AND PROJECTIONS BY LOCALITY
EA.
No.

LOCALITY
NUMBER

LOCALITY
NAME

1981
POP.

1988 POP. 1988 POP.
EST.(CSO) EST.(DA)

NGAMILAND
1-17

27
24
22
26
26
32
32
32
32
32
26
30
31
28
29
28
30
27
30
31
33
33
33
28
33
33

33
30
31
27
27

26
26
26
26
28
28
29
29
29
29
29
34
34
34
35
35

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2

100
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
2 26

227
2 28

229
2 30

231
232
233
234
235
301
302
100
201
202
203
204
316
319
323
324
327

Maun
Sedie
Matlapana
Boro
Xharaxau
Goruku
Moshu
Shashe
Nxaraga
Tsetsheku
Thamalakane
Maphane
Samedupi
Kookale
Mawana
Tianoga
Xaega
Tsibogo Lamatebele
Xhana
Tatamoga
Gxwexwa
Kgantshang
Komana
Dikgatlhong
Dauga
Lediba
Moremosetlha
Tsanekona
Xhobe
Mapororo
Polokabatho
Disana
Khooxoba
Xabarachaa
Xoo
Gogomoga
Setateng
Kanana
Makalamabedi
Sedibana
Mmomosweu
Xhiredom
Xhwee
Lentswana
Letlhajwa
Phuduhudu
Amusangwana
Mophane

14925

134
530
328
99
94
111
320
213
15
72

292
68
316
322
343
24
123
249
125
102
150
139
143
108
98
49
219
420
105
33
245
240
51
65
52
10
9
232
42
17
27
45
13
24
38
33
8

17581

152
601
372
112
107
126
363
242
17
82
331
77
359
365
389
27
140
283
142
116
170
158
162
123
111
56
248
477
119
37
278
27 2

58
74
59
11
10
263
48
19
31
51
15
27
43
37
9

21001

157
670
385
116
110
130
375
250
18
84
342
80
370
377
402
28
144
292
147
120
176
163
168
127
115
57
257
492
123
39
287
281
60
76
61
12
11
293
49
20
32
53
15
28
45
39
9

EA.
No.
28
28
20
21
21
19
19
22
21
19
19
23
23
19
19
18
18
21
21
21
21
21
21
21
21
18
18
18
37
38
38
36
39
38
38
38
36
36
36
36
38
36
36
35
41 -•
40
48
48
43
44
44
44

LOCALITY
NUMBER
o

2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
45
5
5
5
5
5
5
5

601
602
100
201
202
203
204
205
206
207
208
209
210
211
214
215
.216
301
302
303
305
306
307
308
309
310
601
602
100
201
202
203
301
303
304
305
306
307
308
309
310
311
312
313
100
201
202
203
204
205
206
207

LOCALITY
NAME
Maltalamabedi Gate
A.I.Camp
Shorobe
Xabe
Shokomoka
Gabamochaa
Xuxao
Makoba
Mochaba
Cairo
Boura
Makutsomo
Matsaudi Village
Gwexere
Chixoraa
Mababe
Zankuyo Village
Xininkhwe
Tsatsaboga
Bodumatau
Bonno
Nanogaonne/Xadora
Xhomxwa
Sanyana
Karatsang
Legakabe
South Camp
Kwaai
Toteng
Mmakebane
Makola
Makgalo
Kgomotshwaana
Xoboga
Makgwelekgwele
Phatshwa
Maumo
Makgokong
Xwamoxe
Sedibana
Legotlhwana
Mogapelwa
Tsoku
Kgwebe
Sehitwa
Tshololamoro
Mokgalo
Phatlhana
Bodibeng Village
Phiritsana
Botlhatlogo
Dithitwana

9
CENSUS
DIST.

70
70
70
70
70
70
70
70
70
70
70
70
70

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70 ,

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

EA.
No.
49
48
49
39
43
43
40
40

39
40
40
39
39
49

49
45
45
44
44
35
35
45
45
49

49
49
48
50
39
51
51
51
39
52
52
52
52
52
53
51
52
52
51
51
52
47
47
47
46
46
46
45

LOCALITY
NUMBER
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7

208
209
210
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
320
321
326
327
333
334
335
336
100
201
202
203
204
205
206
207
208
209
210
211
212
301
302
303
304
307
100
301
302
303
304
308
309

LOCALITY
NAME
Semboyo Village
Kgakge
Makakung Village
Naune
Mabono
Matshaba
Setsau
Namayane
Mapute
Maila
Kaberekele
Setateng
Kanjuwe
Mokolwane
Molatswana
Maselenyane
Latlharaotla
Semolo
Matseke
Pelobotlhoko
Serurubele
Lentswana
Dautsa
Mangororo
Kangowa
Kaibara
Xonga
Tsau
Tsaaga
Makutsomo
Moporola
Senwaxumo
Swelege
Xangoro
Kakanaga
Masama
Ledibaladikubu
Gwedau
Habu
Xoo
Katuu
Nakalatswee
Mapororo
Dobe
Kwende (Konde?)
Kareng
Mashu
Xharaxhe
Xhatsitso
Mogoagoe
Mathamagana
Lekurwane

1981
POP.
166
134
112
125
50
252
98
66
254
126
95
91
75
163
76
16
13
59
43
52
13
133
108
50
149
26
164
534
88
62
201
113
17
69
112
51
42
45
188
103
126
102
129
121
68
141
167
32
197
229
103
5

1988 POP. 1988 POP.
EST.(CSO) EST.(DA)
188
152
127
142
57
286
111
75
288
143
108
103
85
185
86
18
15
67
49
59
15
151
123
57
169
29
186
606
100
70
228
128
19
78
127
58
48
51
213
117
143
116
146
137
77
160
189
36
224
260
117
6

195
157
131
147
59
295
115
77
298
148
111
107
88
191
89
19
15
69
50
61
15
156
127
59
175
30
192
675
103
73
236
132
20
81
131
60
49
53
220
121
148
120
151
142
80
178
196
38
231
268
121
6

J

~J

C'KNSWS
1) 1 ST .

70
70
70
70
70
70

70
70
70
70
70
70
70
70
70

70
70

70
70

70
70
70
70
70
70
70
70
70
70
70
70
70
70

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
7 0,

70
70
70

EA,
No.
47
46
47

LOCALITY
NUMBER

7 310
7 311
7 312
46
7 313
54
10 100
52
10 201
55
10 202
56
10 203
53
10 204
53
10 205
53
10 206
56
10 207
55
10 208
55
10 209
56
10 210
55
10 211
56
10 212
56
10 213
60-61 1 1 100
57
11 201
56
11 202
59
11 203
57
11 204
59
11 205
59
11 206
57
11 207
58
11 208
58
11 209
58
11 210
62
12 100
58
12 201
63
12 202
86
12 203
86
12 204
86
12 205
12 207
63
64
12 208
64
12 209
12 210
64
12 211
65
65
12 212
66
12 213
67
13 100
65
13 201
67
13 202
13 203
68
69
14 100
68
14 201
68
14 202
68
14 203
68
14 204
70
14 205

LOCALITY
NAME
Maego
Motopi
Xwabaxwa
Mokgalo
Nokaneng
Nxweree
Boajankwe
Xhadimoxhao
Khubuga
Nxwee
Kamokaku
Xaxa
Chiki
Pampiri
Xeeku
Tanege
Xagane
Xhamoto
Gomare
Modia
Xaweche
Tlhale
Tubu
Xokhwedau
Nxabeqau
Kandalangodi
Qurobe
Qoboga
Tlama
Etsha (6? Dihayi?)
Etsha No. 1
Etsha No. 2
Etsha No. 3
Etsha No. 4
Etsha No. 5
Etsha No. 7
Etsha No. 8
Etsha No. 9
Etsha No. 10
Etsha No. 11
Etsha No. 12
Etsha No. 13
Ikoga
Xaxana
Gucha .
Moana
Sepopa
Mohane
Xada
Xaroxee
Xanakae
Koshoso

1981
POP.
98
145
96
2
643
110
99
171
137
274
146
26
110
130
104
212
47
7
1794
44
80
198
331
203
129
335
144
71
324
985
325
166
195
192
270
330
257
225
296
126
268
1076
342
204
201
135
466
95
42
51
83
128

^

1988 POP. 1988 POP.
EST.(CSO) EST.(DA)
111
165
109
2
730
125
112
194
155
311
166
• 29
125
147
118
241
53
8
27 4 5

50
91
225
376
230
146
380
163
81
368
1070
353
180
212
209
293
358
279
244
321
137
291
1169
388
231
228
153
529
108
48
58
94
145

!

|

^

115

•

170

f*

813^^=
129 ^ " j
116
|
200 ÉÈT*

161 ^ ^ «
321
^Ê
171

€C^

3 0 ^ ^
129
|

i52

ic

122^^
249 „
|

55mr^
8

•

2524
5 2 ^ ^

|

^^m

94

232
|
388^^
238^^«
151
|
393^"^
169^^™
83^
|
380^"=!
1386^
•
381^|
195^—^
229^-^
225
|
317^^
387^^™

1

301

264

ÉC

347^^«
148
|
314

ÉC

1261^"™
481
1
239

^C

236^^M
158
|

656

A£

l l l ^ M
49
|
6C

flE

97^""™
150
|

*•
I

^

1
L
*Z J»

•ï*

CENSUS
DIST.

70
70
70
70
70
70
70
70
70
70
70
^
70
70
70
70
70
^ = » 70
70
70
70
! = »
70
70
70
70
70
!
:
70
70
70
^
^ *
70
70
70
70
70
70
= ! = »
70
70
70
70
! = »
70
70
70
70
71
71
71
71
71
= ! = •
71
7 1
7 1
7 1
71
!
*

1
1
«^1 =»
•=£ =»
^

«

T

*

:

II

*r«P »-*
•

1

*£*
^B
•

*

«5=»
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•

•
=
!
=
•
*

EA.
No.
70
85
85
70
81
71
85
72
76-77
75
75
75
74
78
75
74
73
78
72
79
73
73
80
73
78
78
78
80
73
81
81
81
73
73
78
80
80
80
80
80
80
80
10
11
11
12
11
13
13
9
9
9

LOCALITY
NUMBER
14 206
14 207
14 208
14 301
14 302
15 100
15 201
15 302
16 100
16 201
16 202
16 203
16 204
16 205
16 206
16 207
16 208
16 209
16 210
16 211
16 212
16 213
16 215
16 216
16 301
16 302
16 303
16 304
16 305
16 308
16 313
16 314
16 327
16 601
18 100
18 201
18 202
18 203
18 301
18 302
18 303
18 304
l :LOO
1 201
1 202
1 203
1 204
1 205
1 301
I 302
1 303
1 :*04

LOCALITY
NAME
Ximi
Kajaja 2
Kajaja 1
Thamache
Tsodilo Hills
Nxamasere
Di itako
Xumoxu
Shakawe
Saushoko
Kwegudi
Gaoxa
Okuse
Diseta
Rweiye
Samochema
Sasegarapa
Xomokao
Xaoya
Shamagwagwa
Samorwa
Gamonga
Ndanyo
Diranga
Gauxa
Setutu
Morenthoba
Gane
Kgomkgwana
Shongoshongo
Diniva
Dubecha
Sef oo
Fishing Camp
Mohembo
Monango
Saikarawe
Nxonicha
Rekonga
Samayowa
Xamochoka
Ngaracha
Seronga
Mbiroba
Xuru
Kachirachira
Xau
Gunutsuga Village
Teekae
Matlhoatau
Xamoga
Samoxuma

1981
POP.
82
125
324
230
81
505
92
65
1755
90
111
184
212
286
242
242
88
366
353
182
8
196
65
62
3
12
60
76
17
65
51
35
19
6
502
38
17
33
49
30
45
32
576
195
73
13
244
204
240
39
63
28

1988 POP. 1988 POP.
EST.(CSO) EST.(DA)
93
142
368
261
92
573
104
74
1630
102
126
209
241
324
275
275
100
415
400
206
9
222
74
70
3
14
68
86
19
74
58
40
22
7
570
43
19
37
56
34
51
36
654
221
83
15
277
231
272
44
71
32

96
147
380
270
95
711
108
76
2469
106
130
216
249
335
284
284
103
429
414
213
9
230
76
73
4
14
70
89
20
76
60
41
22
7
706
45
20
39
57
35
53
38
810
229
86
15
286
239
281
46
74
33

EA.
No.
9
9
9
8
8
9
8
8
8
6
6
6
6
5
5
5
5
14
15
12
15
14
12
12
15
13
13
8
7
7
7
6
7
7
4
5
5
4
4
2
4
4
1
3
2
3
2
1
1
16
15
15

LOCALITY
NUMBER
1 305
1 306
1 307
1 308
1 309
1 310
1 311
1 312
1 313
2 100
2 201
2 202
2 203
2 204
2 205
2 207
2 208
3 100
3 201
3 202
3 203
3 205
3 206
3 207
3 208
4 100
4 201
5 100
6 100
6 201
7 100
8 100
8 301
8 302
ICi 100
1C1 201
1Ci 202
1Cl 203
1CI 204
1C1 205
1CI 206
1CI 207
11 100
11 202
11 203
n 204
11 205
11 206
12: 100
12: 601
0 601
0 602

LOCALITY
NAME
Kwaxlana
Dungu
Kawoyu
Duncha
Nxiniga
Mawana
Thinxo
Digao
Nxiomosabodi(Bad iba?
Ngarange
Sekandoke
Mangawe
Katu
Sekondomboro Village
Xaroba
Malindi
Moarabaneo
Beetsha
Matswee
Beetsha Lands
Xauxaa
Beetsha Lands
Eretsha
Khua
Goi
Ndorotsha
Ndorotsha (sic)
Mokgacha
Xaxao
Nenye
Shaowe
Xadao
Hungwa
Hedzamuyumum
Xakao
Baku
Secente
Jororo
Ceba
Masogo
Tobere
Giricha
Xaukwi
Gowe
Divava
Dovekwe
Garukwi
Kapotora
Mohembo East
Camp
Linyanti Exp Camp
Hunter's Africa

1981
POP.
86
135
24
38
45
96
51
28
107
151
185
101
70
158
141
19
33
207
251
117
82
212
245
27
28
154
5
94
94
29
216
78
103
38
225
56
172
86
153
236
144
25
336
377
227
154
105
86
312
415
22
32

1988 POP. 1988 POP.
EST.(CSO) EST.(DA)
98
153
27
43
51
109
58
32
121
171
210
115
79
179
160
22
37
235
285
133
93
241
278
31
32
175
6
107
107
33
245
88
117
43
255
64
195
98
174
268
163
28
381
428
258
175
119
98
354
471
25
36

101
158
28
45
53
113
60'
33
125
212
217
118
82"
185
165
22'
39
291
294'
137
96
249*
287
32,
33*
217
6
J
132
132
34
304
110

12L
45

I
I
I
I
I
I
I
I
I
I

•

I
I
I
I

317
66,
202
101

5

179,

277
169
29.
473
442
266.
181u

123
101,
439"

487
26
38

\

I
I
I
I
I
I
I
I
I
I

•

I
I

CENSUS
DIST,
71
71
71
71
71

15
15
15
15
15

73
73
73

73
73

73
73
73
73
73
73
73

73
73
73
73
73

73
73

73
7 3,

73
73
73

73
73
73
73
73

III

EA.
No.

73
56/53
56/53
56/53
56/53
56/53
56/53
56/53
56/53

2
2
2
3
3
2
2
3
3
3
2
32
32
32
32
32
32
32
32

LOCALITY
NUMBER
0 603
0 604
0 605
0 606
0 607
1 100
2 100
3 100
4 100
5 100
6 100
7 100
8 100
6 201
9 100
9 501
9' 502
9 503
9 504
9 505
9 506
9 601
9 602
9 603
9 604
9 605
9 606
9 607
9 608
9 609
9 610
9 611
9 612
9 613
9 614
6 205
6 206
6 207
6 211
6 326
6 501
6 602
6 603

LOCALITY
NAME
Motsaudi Camp
James Camp
Horseshoe Camp
Movumbi
Tsize
Xhaxhaba
Jao
Moumo
Ganga
Tuberega
Katamaha
Daonare
Saboro
Tshokoga
Ditshipi
Goda
Xoro
Guma
Qomoqao
Ngozo
Qhara
Xugana Camp
Splash Hunters Camp
River Camp
Kweenie Camp
Machaba Camp
Masaudi Camp
Nxaraga Island
Xakanaxa
Lechwe Island Camp
Xhaxhaba
Hoborokwe
Xhiexhwa
Gamotshokomo
Nxaracha Lediba
Moreomabele
Lekono
Palamaokwe
Xhaneo
Xhwango
Phuduhudu
Makgadikgadi WL Camp
Nxai Pan NP

Total for Ngamiland P art of Study Area
Ngami1 and T ota'L

1981
POP.

1988 POP. 1988 POP.
EST.(CSO) EST.(DA)

7
6
28
11
45
219
69
155
67
30
44
38
133
20
69
18
10
57
19
31
25
28
17
14
8
15
11
23
36
21
29
34
17
24
18
75
47
13
56
33
137
14
16

8
7
32
12
51
248
78
176
76
34
50
43
151
23
78
20
11
65
22
35
28
32
19
16
9
17
12
26
41
24
33
39
19
27
20
85
53
15
64
37
155
16
18

8
7
33
13
53
257
81
182
79
35
52
45
156
23
81
21
12
67
22
36
29
33
20
16
9
18
13
27
42
25
34
40
20
28
21
88
55
15
66
39
161
16
19

64628
68063

73940
78883

81785
86011

7}
fKNSl'S
DIST.

KA.
No .

LOCALITY
NUMBER

LOCALITY
NAME

1981
POP.

1

1988 POP. 1988 POI J |C
EST.(CSO) E S T . ( D A ) ^

CHOBE DISTRICT

72
72
72
72
72
72
72
72
72

72
72
i 2
- •>

72
72
72
72
1c
1c

72

72
72
72

72
72

72
72
72
72
72

72
72

7
ft

i

1 1
i 1
1 1
1-4
1
4
4
4
4
3
3
3
3
6
6
6
6
6
6
3
5
5
0

9
10
9
12
13
13

1
1
1
1
1
2
2
2
2
2
2
3
3
3
3
3
4
4
4
4
4
4
5
6
6
6
7
9
9
8
8
8

100
201
202
501
502
100
601
602
604
605
609
100
601
602
605
606
100
201
202
203
204
601
100
100
201
601
100
201
202
100
501
601

TOTAL CHÖBE DISTRICT
»

Kachikau
Old Kachikau
Mpeteke
Kataba
Barankwe
Kasane
Park Quarters
Serondela
Sedudu
Chobe Game Lodge
Noghatsa
Kazungula
Ferry Camp
Road Border Gate
Ngungwe
Chobe Brigades
Kavimba
Matabamelo
Seriba
Legotlhwane
Makose
Longara
Lesoma
Muchenje/Mabele
Mowana
Ngoma
Parakarungu
Xaroca

Ikonde
Pandamatenga
Number Seven
Nunga
Pandamatenga Farms
Km. 256

364
24
91
211
89
2190
29
87
1
7
3
304
6
13
13
27
145
57
101
136
26
37
174
489
79
3
424
264
92
684
525
31

471
31
118
273
115
2775
38
113
1
9
4
269
8
17
17
35
188
74
131
176
34
48
225
632
102
4
548
341
119
1148
679
40

463
116^^«
268

u:wr*

2786^" r «
37
3

nar

^1Ê

50

m^

387^^»

8

1

17^^«
34
|
iS

ÊE

129

1

nWr*^
3^"M

4

'J

22^r
622^M

10 L

•D 1

5 3 ™ 11
336
•

nfcr

870^"^
668
3

'fc

700^^M
25
|
6726

8783

9225*"^

CENSUS
DIST.

EA.
No.
BOTETI

12-13 4 100

53
53
53
53

14
14
14
14

53

1 1
1 1

53
53
53
53
53
53

53
53
53

47
47
47
47
47
47
47
47
47

53

1 1

53
53

46
46
46
46
47
46
11
11
46
47
47
47
46
46
47
47
47
11
11
46
47
46
46

53
53
53

53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53

^m-

14
47

1988 POP. 1988 POP
EST.(CSO) EST.(DA)

1981
POP.

SUB-REGION

53

53
53
53

LOCALITY
NAME

LOCALITY
NUMBER

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

201
202
204
205
301
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
325
326
327
329
330
331
332
333
334
335
336
337
338
339
340
341
342

Mopipi
Chikwe
Gwape
Phorok.^e
Noanamokwe
Makoboxana
Seipone
Xamokaxao
Gubaga
Makhandele
Gubudaoga
Xmadimo
Lentswane
Onisegaa
Holodia
Xwtsraaa
Tankika
Koroxane
Kurubane
Soophiri
Maditsa/Maditsenya
Sokorokatsha
Xaoxanda
Phatshwanyane
Beetsha
Txabaka
Txaritxache
Xaakgae
Nngerekamo
Nyoromxumo
Jumasere
Mawela
Kubi
Nxanekomxane
Majoraetse
Marobatshipi
Maphanyane
Morula
Tshogautsha
Matsiara
Ntsokotsa
Nxerexao

1540
55
31
72

93
180
63
9
123
9
34
22
27
6
10
11
18
8
39
20
27
62
9
100
102
56
18
16
55
13
15
6
12
7
18
8
138
175
16
42
16
79

1742
62
35
81
105
204
71
10
139
10
38
25
31
7
11
12
20
9
44
23
31
70
10
113
115
63
20
18
62
15
17
7
14
8
20
9
156
198
18
48
18
89

i

CENSUS
DL ST.
53

53
53
53
53
53
53
53
53
53

53
53
53
53

53
53
53

53
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53

53
53
53

53
53
53
53
53
53
53
53
53
53

KA.
No.
46
46
46
46
46
45
45
11
11
46
18
17
15
17
17
15
17
15
15
15
15
19
15
15
17
16
17
17
17
17
17
17
16
16
16
16

LOCALITY
NUMBER

4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
1 1
5
11
5
2 2-23 7
21
7
20
7
21
7
7
19
19
7
7
19
7
24

343
344
345
346
347
348
349
350
351
501
100
201
20 3

204
205
206
207
208
209
210
212
213
214
215
301
303
304
305
306
307
308
309
310
311
312
313
318
319
100
201
203
204
205
206
207
208

LOCALITY
NAME
Boteng-Galentswe
Phokomogore
Bohelo
Tsai
Masumantle
Ngwiburu
Thutsha
Beetsoroga
Xmotwe
Matshana
Xhomo
Kokotaxadi
Xarexane
Tsibi
Xuwa
Beeghiri
Magotho
Tshaakola
Suisane
Xao/Ruthle
Motase
Dzaiyo
Kaokare
Daokodi
Xintsoroga
Matsogo
Bietsau
Udimakau
Xudi
Xhorodomo
Kaungare
Xaogadomo
Kedia
Xachaa
Lebunyane
Xamotsao
Xhaogo
Xinexamxare
Tsienyane/Rakops
Masung
Mmadikola Village
Osa
Xaiga
Tswaanatsha
Xodio
Tsienyane Lds

1981
POP.
35
12
3
6
6
9
5
19
25
105
903
18
126
45
86
24
16
9
30
5
28
106
38
67
18
71
17
129
47
76
9
116
32
361
154
81
13
39
1938
190
660
91
209
115
44
56

ft

1988 POP. 1988 PÖ
EST.(CSO) EST.(DA
40
14
3
7
7
10
6
21
28
119
1022
20
143
51
97
27
18
10
34
6
32
120
43
76
20
80
19
146
53
86
10
131
36
408
174
92
15
44
2007
215
747
103
236
130
50
63

*•

L

CENSUS
DIST.
53
53

bi

53
53
53

53
53
53
53

53
53
53

53
53

53
53

53
53
53
53
53

EA.
No.
27
27
27
26
26
27
27
27
26
26
25
25
21
21
21
17
17
21
21
21
27

53
53
53

26
26

53
53
53
53

27
24
19
24

53

24

53
53

24
24

53

14
14

53

25

53

47
47
14

53
53
53
53
53

14
14
31
31
31

53
53

LOCALITY
NUMBER
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

8
8
8
8
8
8
8
8
8
8
8
8
8
9
9
9

301
302
303
304
305
306
307
308
309
310
311
312
313
315
316
317
318
319
320
321
322
323
324
325
601

100
201
202
302
303
304
305
306
307
308
309
310
311
100
301
302

LOCALITY
NAME
Kweedomo
Kweekodi
Habe
Thaalakubu
Tlapaneng

Dikwalo
Tsoi
Magodi
Zaoga
Sokwane
Xweitshaa
Batinga
Matsiara
Xhaega
Nganio
Maphane
Bokae
Mabe
Ngabetsoro
Garobe
Zaoga
Sokwane
Mochaba
Herero
Sefare/Safari Camp
Toromoja
Gooi Lands
Nyomakwane
Dopo
Metsana
Mmaletswai
Xerexwa
Mande
Dwaga
Sebolaaphuti
Khudiga
Morakamoxana
Botepetepe
Moreomaoto
Xiko
Menoakwena

1981
POP.

1988 POP. 1988 POP
EST. (CSO) EST.(DA)

14
16
4
4
57
34
175
81
33
312
192
50
62
22
55
26
31
68
28
15
47
31
91
246
17
415
265
80
6
22
6
32
12
24
30
63
39
36
205
62
83

16
18
5
5
64
38
198
92
37
353
217
57
70
25
62
29
35
77
32
17
53
35
103
278
19
470
300
91
7
25
7
36
14
27
34
71
44
41
232
70
94

iNSUS
ST.
}

3

i

i

EA.
No.
29
30
30
30
26
26
30
31
26
31
25
25
25
25
25
29
31
31
31
28
27
28
28
28
28
28
28
30

LOCALITY
NUMBER
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
12
12
12
12
12
12
12
28

100
201
202
203
301
304
305
306
307
308
309
310
311
312
313
601
602
603
605
100
301
302
303
304
305
306
602
401

>TAL BOTKTl UEüION

LOCALITY
NAME
Makalamabedi
Dorokae
Tshitsaa
Tshatshamo
Phefodiafoka
Gwana
Rramothopi
Rramokumaga/Xhumaga
Bonwakgomo
Motlopi/Tssodobe
Pula
Mojatotse
Tseya
Xobe
Karogae
Makutsomo
Motlopi
Motlopi PWD
Motlopi Vets
Kumaga
Marotobolo
Senangom
Ngamisane
Nxwee
Gwaraga
Bosobeya
New Makgadikgadi
B L D C
(In study areas)

1981
POP.

I
«c. ,31
I
I
C^. 31
I
C L =1
I
I
I =1
I
I
I
I

1988 POP. 1988 P<M^m
EST.(CSO) EST.(DA)

537
275
30
153
7
42
249
164
7
432
16
7
4
10
42
14
36
4
7
291
109
40
80
85
62
15
1
188

608
311
34
173
8
48
282
186
8
489
18
8
5
11
48
16
41
5
8
329
123
45
91
96
70
17
1
213

15550

17408

«

:

_

I
I

i^l

:

*

Central Transport Organisation
Airstrip - DCA
Airstrip - non-DCA
Post Office
Postal Agincy

• •
•
•
••

Couunity Dtvlopiint Officer
Assistant Couunity Developeent Officer
Couunity Developient Assistant

•
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Regional Agricultural Office
District Agricultural Office
Forestry Officer
Fire Ranger
Fisheries Officer
Fisheries Technical Assistant
Quelea Bird Scouts
Agricultural Deionstrator
Agricultural Demonstrator/Fisheries
Pertanent Field Assistant
Perianent Field Assistant/Fisheries

Vocational Training School
Brigade
Secondary School
Coeeunity Junior Secondary School
! Priiary School

SETTLEMENT SERVICES AND
FACILITIES

•
LEGEND
•
•

••4
• !«i
•• •• 4
•
•
• •• •
•
• ••

• Hospital

I Health Centre
! Clinic
1 Health Post
Faiily Welfare Educator
j midlife Biologist
: Senior Saie Marden
Sate Harden
Assistant Harden
Senior Scout
Sate Scout
Saie Suard

•

j
•

•]• 1

•

•

•

•
•

i Council Hater Maintenance Unit
Reticulated water supply
District Conissioner
District Council HO
Sub-District Centre
Land Board
Subordinate Land Board
Police Station
Local Police
Paraiount Chief (Regent)
Senior Chief Representative
Chief Representative
Headian, Court of Record
Headian, Court of Arbitration

•

o• • •
•••
• •

m
•*
•=
m V M o»
a»
•= c=
o *m
o .XT m co
m o
as
CO en CO

«_«• «•

Existing

o Planned
4

Veterinary Office
Livestock Officer
Veterinary Assistant
Botswana Meat Coiiission
1 Botswana Livestock Dev, Corp.
| Botswana Agricultural Marketing Board
Marketing Coop.
Livestock Advisory Centre

• (
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D Vacant

1988 POP. 1988 PCf
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34
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8
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18
8
5
11
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16
41
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8
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1
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Vocational Training School
Brigadi
Sicondary School
Coiiunity Junior Sicondary School
Priiary School

District Council HO
Sub-District Cintri
Land Board
Subordinate Land Board
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Vitirinary Offici
Uvistock Officir
Vitirinary Assistant

Botsiana Agricultural harkiting Board
Harkiting Coop.
Livistock Advisory Cintri
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District Agricultural Offici
Foristry Officir
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Fishiriis Officir
Fishiriis Tichnical Assistant
Quilii Bird Scouts
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Pirianint Fiild Assistant
Pirianint Field Assistant/Fishiriis
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AGRICULTURE
INTRODUCTION
In this chapter a general picture of the agricultural sector
is presented. Some general comments about agriculture in
Botswana are provided first, after which we describe
activities in various subsectors of agriculture - dryland
farming, irrigation, horticulture, livestock husbandry - in
the study region. This is followed by a brief listing of
agricultural projects and programmes in the region, and a
review of major goals, policies and legislation affecting
the sector. Conflicts and issues, as discussed with District
authorities, are also presented.
A number of appendices providing detailed statistics are
attached. Apart from providing some specific information
they also illustrate the type of data that is available.
Maps showing arable areas, livestock infrastructure, and
areas covered by detailed land use studies are also
included.
Fisheries, forestry and some veld products are the responsibility of the Ministry of Agriculture. They are not covered
in this chapter, but receive specific attention in FISHERIES
and the chapter on FORESTRY AND VELD PRODUCTS.
GENERAL DESCRIPTION
The majority of households in Botswana continue to be
involved in agriculture in one way or another (CSO, 1982).
Soils and rainfall patterns are particular determinants in
the spatial distribution of dryland agriculture, although
other factors such as labour availability, inputs supplies,
pests, and marketing may also affect the extent to which
rural householders actively cultivate land. Hydrological
regimes, and all the factors that affect water flow patterns
influence the use of flood recession (molapo) agriculture,
in both short and long terms. Water, range-land resources,
basic needs (eg for ploughing) and management constraints
must be considered when dealing with livestock.
The study area lies for the most part on relatively
infertile sandveld soils. It has a fairly dispersed
population, and is far from the main market centres of the
country. This has meant that inputs, whether of supplies or
extension services, are scarce and/or expensive, and that
the usual crops are non-competitive in the east. However,
its relative abundance of surface water in the form of
perennial rivers, has attracted much hope for a very
productive agricultural sector.
In this study of special interest are those issues closely
tied to natural resource use and the conflicts that arise
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out of competition for the use of those resources. At the
base is the very determinant role played by climate,
especially rainfall patterns (Weare, 1971), in influencing
the comparative advantages of crop versus livestock
husbandry. There is a basic need to produce food, a process
which is simplified by using draught power, so that mixed
farming is an appropriate strategy. Land qualities such as
soil characteristics also impose certain limitations. The
conflicts arise in establishing sustainable balances between
the human population growth, and the need for both adequate
cropland and rangeland. In these circumstances the
management of the system as a whole becomes very important.
Although there have been exercises to categorize farming
households into target groups each having special characteristics, most rural households are relatively poor, and it is
therefore not surprising to find constraints expressed in
terms of lack of implements, lack of draught power,
inability to hire draught and labour, etc. (Greenhow, 1982;
LUPAG, 1989; Fox, 1981; GoB/FAO/WFP, 1974). Decisions to
refrain from cultivating in any year may vary from lack of
draught power, failure of rains, lack of implements, or
supplies, etc. Farmers face significant problems from pests
(quelea birds, wildlife) and one cause of abandonment of
cropland is infestation by weed species. Low household
capital and income together with prevailing climatic
conditions lead to a risk-minimisation strategy in crop
production. Adopting improved practices often involves
higher costs, so that while productivity may be improved
risks are high (Alverson, 1984). The implication for
conservation programmes may be that the returns (usually
long term and nebulous) are not perceived as worth the
additional personal costs involved so that individual
farming households would be reluctant to adopt unsubsidised
conservation practices.
SPECIFIC DESCRIPTION
Arable Agriculture
Subsistence cultivation systems in the region reflect
traditional cultural patterns. Thus the BaYei and BaSubiya
are known for their flood-recession cultivation, which
spread from the Chobe area to the Okavango fringes and down
the Boteti and Ngabe. The Bayei preference for molapo
farming is seen in the Nokaneng area where, in 1982/3 of 874
hectares cultivated, only 52 hectares were dryland fields.
By contrast the Bahambukushu of Etsha are almost exclusively
dryland farmers. They and the Tswana, by are dryland
farmers, though both also practice animal husbandry. The
Herero and Mbanderu prefer not to cultivate at all, but
rather to concentrate on animal husbandry.
This type of ethno-cultural distinction is fading with time
and location. As opportunities for molapo farming decline,
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households are forced to turn to dryland husbandry. A
comparison (Table 1 below) of three communities along the
Boteti provide an example of the variation in the region.
TABLE 1. PERCENTAGE HOUSEHOLDS WITH MOLAPO AND DRYLAND FIELDS
Molapo
Toromoj a
Rakops
Khumaga

Dryland
51.9
73.6
88.0

100.0
79.9
96.0

Both
51.9
53.6
84.0

Source: Hansen and Lillethun, 1986. pg.46
In Toromoja dryland soils are poor, but melapo are
plentiful. All surveyed households had molapo fields. Just
over half of these have dryland areas. By contrast Rakops
fewer households culti-vate at all, and of those that do, a
smaller proportion than in Toromoja have molapo fields.
Khumaga is a smaller community with little land scarcity
(Hansen and Lillethun, 1986, p.46).
In dryland farming areas, definite shifts can be observed
over time. The rate is determined to a large extent by soil
fertility, and by pests, such as weeds. Gelmroth and Bensen
(1983) have mapped changes in cultivated fields in the Etsha
area between 1973 and 1980. Changes are also observable
along the panhandle. Chobe flood-plain farmers, faced with
very complex hydrological and topographical conditions have
developed a flexible approach within their molapo farming
system of maintaining several wide-spread fields. Whole
sections of a community may move to a new area. This allows
them to respond to annual changes in flood levels. As more
land is allocated, however, less is available to new
households, and eventually this flexibility may be lost.
In the Ngamiland CFDA, experiments with improved agronomic
practices have been carried out under the Ngamiland
Agriculture Development Project. This emphasized labour
reducing systems rather than increased productivity per
hectare. However, the packages proposed - implements and
herbicides among others, appear to be too expensive and in
some case too dangerous (cf the reluctance to allow farmers
to use Paraquat unassisted) (Tsimako et al, 1985).
Although there have been isolated cases of commercial scale
farming in the region, the development of the Pandamatenga
Commercial Farms is a new departure, in terms of its scale
and the soils being tilled. The vertisols of the plains have
been promoted as very fertile, and Government has encouraged
the development of large scale farming. Management of
vertisols is not well known in Botswana, and there have been
problems with drainage. Yields have not achieved expected
levels and there have been difficulties with labour and with
wildlife. The potential for expansion onto the Kakulwane
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Plain is being studied currently as part of a land use
planning exercise for the region. The Ministry of
Agriculture has established a research plot in the area to
study appropriate soil and crop management systems.
Table 2 below provides statistical estimates of crop farms
in the region and various of their attributes. Additional
Tables are provided in Appendix 1 showing these
characteristics over time, so that trends can be observed.
The accompanying MAP 1 AREAS OF CULTIVATION portrays those
parts of the study region in which cultivation takes place.
It is derived from an interpretation of 197 5 photography
(DHV, 1980), and compared with more recent studies. On the
regional scale, there are few significant new areas of
arable agriculture besides the commercial farming activities
around Pandamatenga. However, as noted above there have been
changes and shifts on a more local level, since the 1970s
and through the drought years.
TABLE 2. ARABLE FARMS, MAUN REGION: 1986
Ngamiland
West
East
Farms with land
Total area (ha.)
Ave. area/Farm

Chobe

Total

3100
11200
3.6

3000
11400
3.8

1100
3000
2.7

7200
25600
3.6

Land Holdings
Ave. Size of holding
No. of fields
Ave. field size

3100
3.6
3100
3.6

3300
3.5
3500
3.3

1200
2.5
1200
2.5

7600
3.4
7800
3.3

No. of crop farms
Area planted (ha)
%age of Total land
Ha. planted/crop farm

2900
6100
54.5
2.1

2800
4000
35.1
1.4

1100
2600
86.7
2.4

6800
12700
49.6
1.9

Fields planted
Ave.field area planted
(ha)
Area harvested (ha)
Ha. harvested/farm
Harvested/planted (%)

2900
2.1

3200
1.3

1200
2.2

7300
1.7

3700
1.9
60.7

1600
1.3
40.0

2400
2.2
92.3

7700
1.8
60.6

Source: 1986 Botswana Agricultural Statistics
3.2

Irrigation
Molapo farming is a traditional form of irrigated
cultivation. It is receiving more attention currently in the
Shorobe area, under the Molapo Development Project; and in
the Gomare area, where the Thaoge project has been designed
to restore flows to previously abandoned melapo. These
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activities rest on the conviction that molapo farming can be
more productive given better control of water regimes
through the season. The approach is also less capital
intensive than conventional irrigation systems.
However, there has beQ.n considerable interest in the
potential for the more conventional approaches. The
Ngamiland Irrigation Project established a rice farm north
of Maun, and produced good yields. Ten farmers were given 2
hectares each in the project area, and helped with
fertilizers and herbicides. However, the viability of this
operation has been in doubt due both to water problems and
economic returns on rice production. The farmers have been
encouraged to grow crops that require less water than rice,
because of low flood levels. The first 1988 quarter report
indicates that no production was currently expected from
that project (RAO, 1988).
South of Maun, at Dikgatlong is a private farm of 85
hectares, using large rotating overhead sprinkler systems to
irrigate maize. Availability of water is again a crucial
constraint over the long term. The Southern Okavango
Integrated Water Development study explored the potential
for conventional irrigation, but concluded that soils are
simply not suitable for large scale irrigation of rice,
safflower or cotton. They also conclude that Quelea will
destroy all open grain crops (small grains, sorghum and
millet) (SMEC,1987 Vol II, pg 19,20).
In Kasane, an pilot irrigation scheme was established in the
early 1970s by FAO/UNDP. It drew its water direct from the
Chobe River and employed overhead sprinklers supplied by
movable pipes. The area was very isolated at the time, and
proved uneconomic. Since then the farm has had a series of
managers, having been used as a Brigade training farm, a
private farm, and currently under BDC management. There
remain questions of its economic viability.
There is an additional private irrigation project in
Shakawe, of 90 hectares, where water will not be a problem.
Maize is the primary crop grown. Smaller scale irrigation is
practised elsewhere, as at the Maun Secondary School. The
Regional Agricultural Office has a programme for mapping and
zoning irrigable land throughout the region (RAO, Maun,
1988). The SOIWD study identified some suitable areas along
the Ngabe and Kunyere Rivers. Their economic viability must
still be established.
3.3

Horticulture
The Horticultural Development Project (AE 11) has provided
assistance to this sub-sector. However, the project is
currently concentrating on improving marketing
infrastructure. The Small Projects Programme (AE 10) and
Financial Assistance Policy both support horticultural
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production projects. Until mid-1988 FAP had financed 3
projects in Ngamiland and one in Chobe, while AE 10 had
supported two and one respectively. Apart from these there
are 4 self-financed projects in Ngamiland, and eight in
Chobe. There are also four projects financed and operated by
Government in the region. Small gardens are established
under 4B Clubs and in schools. Production figures are not
available except for the NRTC which reported a production
value of Pill.85 in 1985/86. A progress report for 1988
first quarter indicated that of 18 farmers registered in
horticulture, only 4 were then in production.
3.4

Livestock
The following Table 3 shows estimates of the number of
livestock holdings in the Agricultural Region. (Note: these
statistics cover the entire Agricultural Region, and not
just the part covered in this study.) Comparable Tables are
provided in Appendix 2 showing statistics over a number of
years, to provide an idea of trends.
TABLE 3. LIVESTOCK FARMS, MAUN REGION: 1986

Farms
owning:

Ngamiland
West
East

Chobe

Total

Cattle
Sheep
Goats
Other stock

2700
400
2500
3400

900
50
500
1200

6400
750
6600
8300

2800
300
3000
3700

Source: CSO/MoA, 1986 Botswana Agricultural Statistics
The actual number of livestock in the study area is very
difficult to ascertain. Veterinary crush figures reflect the
number of cattle brought for inoculations or dosing. It is
known that coverage is not 100%, with attendance reflecting
location close to or away from open water sources. It varies
regularly on a seasonal basis. Isolated cattle post crushes
tend to have a higher attendance rate that those along the
Okavango and delta waters. It has not proved feasible to map
livestock distribution accurately. Although a list of
crushes can be obtained from the Veterinary Department, no
accurate map of crushes exists. It has not proved possible
to produce such a map on the basis of current information.
However, a preliminary attempt has been made on MAP 2
LIVESTOCK INFRASTRUCTURE that can be built upon. Because of
the mapping problem a livestock distribution map could not
be accurate, and may be very misleading. Appendices 3-5
provide cattle crush figures over a period of time and
indicate trends in total numbers. The following Table 4 is
derived from annual Agricultural Statistics over the period
1980 - 1986.
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TABLE 4. ESTIMATED NUMBER OF LIVESTOCK, MAUN REGION (,000)

Cattle
Goats
Sheep i

1980

1981

1982

1983

354
128
9

360
113
7

345
107.6
7.9

340
120.4
16.2

1984

1985

1986

347.4
127.7
12.9

288.3
189.8
21.9

279.1
156.5
13.4

The drought years are generally attributed blame for an
increased concentration of livestock close to the fringes of
the delta. This is also the area most densely settled and
the most heavily cultivated. In both the Boteti and the
western delta fringe, one dramatic result of this
concentration has been overgrazing leading to serious wind
erosion (Bendsen and Gelmroth, 1983; Hansen and
Lillethun,l986).
Livestock are generally not herded;4This is a factor in
livestock damage to crops, especially in melapo areas where
livestock watering points may be inter-mingled with
fields.Crop damage by livestock necessitates fencing of
lands but it many melapo areas fencing of individual fields
is impracticable due to the distance to fetch fencing
materials and the damage to fences by floods. So-called
drift-fencing has become an acceptable method for protecting
many fields at lower per capita costs. There are several
such drift fences in the area (see map 2 on Livestock
Infrastructure), notably in the Shakawe, Etsha and Gomare
areas, supported by the Ministry of Agriculture's Projects.
AE10, ALDEP and ARAP have fencing components that are
utilised by farmers. Detailed maps of these fences can be
found in Bensen and Gelmroth, 1983; Zuffrey, 1983; and on
more recent maps covering the west bank of the Okavango.
3.5

Dairy
The Ministry of Agriculture has tried to stimulate
specialized commercial enterprises particularly around
larger settlements.
According to the Dairy Unit, there are two dairies outside
Maun, producing a total of 425 litres of milk per day all of
which is sold raw in Maun. There is one producer in the
Kasane area, but the milk production is fairly small. In
terms of the market for milk dairying could probably be
expanded considerably, but it is a capital and management
intensive activity (Animal Production Division, 1987).

3.6

Pigs

There are three pig producers in the Maun area. The market
for pork is said to be small (29 pigs/month). Kasane has a
217

larger estimated market for pork (43 pigs/month) mainly for
the growing hotel trade, but there are no producers (APD,
1987).
3.7

Poultry
According to the Agricultural Statistics an estimated 7200
households in the region keep chickens. With a total flock
estimated at 54000 birds in 1986, this represents only 4,6%
of the national total. Average flock size ranges from 6,3 in
Ngamiland West district to 9,6 in Chobe.
There are very few commercial egg and broiler producers.
There are conflicting accounts from the Regional
Agricultural Office in Maun. An inventory of projects lists
one broiler producer (Maun) and 6 egg producers in the
region. The quarterly report mentions at least 28 poultry
farms.
To supply these farmers, the Poultry Unit expects to raise
day old chicks at the NRTC and sell them at eight weeks.
Support is expected from the Poultry Development Project (AG
08) .

3.8

Mixed Agriculture
Although we have presented agricultural sub-sectors
individually above, in fact many farming households are
engaged in mixed farming. Table 5 below shows the production
mix, as estimated by the Ministry of Agriculture's
Statistics Unit, for 1986.

TABLE 5. FARMING HOUSEHOLD PRODUCTION MIX, MAUN REGION, 1986
(Number)
Cattle only
Cattle and small stock
Cattle and crops
1050
Cattle, crops & small stock
Crops and small stock
Crops only
2100
Small stock only
Other production mixes
TOTAL
10300

Ngami land
West
East

Chobe

Total

400
850
300

300
800
350

100
50
400

800
1700

1150
400
1050

1350
350
750

350
50
300

2850
800

100
50

450
150

50
200

600
400

4300

4500

1500

These figures do not include the 7200 household that keep
chickens, which are a source of protein. The Table shows
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that the largest single category is that combining cattle,
small stock and crop husbandry. However, fewer than half
(4700) of the farming households are engaged in both crop
and animal husbandry. Trends can be examined in Appendix 2.
Mixed farming provides the greatest potential for
flexibility in the f?»ce of uncertainty. Cattle provide a
source of draught power, milk, and represent a capital asset
as well. Small stock provide milk and meat; cropping is an
important source of basic foods. Farmers without cattle are
at a disadvantage at ploughing season; farmers without
cropland must purchase all of their basic carbohydrates.
3.9

Agricultural Support
The Ministry of Agriculture provides both infrastructural
and technical support to the sector. In this region, where
foot and mouth, as well as other diseases, are endemic, the
Ministry has built up a significant infrastructural base in
the form of veterinary control fences, quarantine camps,
cattle crushes, artificial insemination camps, trek routes
and Livestock Advisory Centres (see MAP 2 LIVESTOCK
INFRASTRUCTURE). A new cordon fence has been planned,
running northwards and bisecting the Investigation area
north of the Delta. Scheduling of its construction is not
finalized.
An abattoir has been constructed and is operating in Maun,
specifically to cater to livestock owners who would
otherwise be at a serious disadvantage in marketing their
stock. The abattoir slaughtered 17494, 19165 and 19661
cattle in 1984, 1985 and 1986 respectively (Jacob. 1987).
The Ministry also supports Marketing Cooperatives. In the
region there are five Societies - Maun, Ngamiland, Okavango,
Tsienyane and Khumaga - that supply animals to the BMC in
Maun.
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Veterinary and Livestock staff are distributed as follows
(includes vacant posts):
TABLE 6. VETERINARY AND LIVESTOCK STAFF
Principle Veterinary Officer
Senior Veterinary Officer(BMC)
Senior Vet. Officer (Ngamiland)
Senior Livestock Officer
Livestock Officer

Veterinary Assistants
Makalamabedi
Komana
Toteng
Bodibeng
Semboyo
Nokaneng
Etsha
Shakawe
Pandamatenga
Kachikau
Mopipi
Motopi
Toromoj a

Maun
Maun
Maun
Maun
Gomare
Maun (2)
Makalamabedi
Shorobe
Kareng
Tsau
Gomare
Shakawe
Kasane
Rakops
Chanoga
Shorobe
Sehitwa (2)
Kareng
Tsau
Gomare (2)
Sepopa
Seronga
Parakarungu
Kasane
Rakops
Khumaga

Livestock Advisory Centres ar located at Maun, Sehitwa,
Gomare, Shakawe, Kasane, and Rakops. There is an artificial
Insemination camp at Nokaneng. Other specialist staff with
responsibilities in small stock, and poultry are located in
Maun.
On the crop husbandry side, the Regional Agricultural Office
in Maun supervises work in Ngamiland and Chobe. The Boteti
area is covered by the District Agricultural Office in
Letlhakane under RAO Serowe. The Maun Region has three
Districts: Ngamiland East, with DAOffice in Maun; Ngamiland
West, based in Gomare; and Chobe, with DAOffice in Kasane.
Specialist staff are generally based in Maun. In a few
cases, such as Land Use Officer (Conservation) Chobe at
least must rely on Francistown. Each of the Districts have
Agricultural Supervisors. At village level there are
Agricultural Demonstrators and Field Assistants.
Agricultural Demonstrators are posted as in the Table 7
below:
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TABLE 7. AGRICULTURAL DEMONSTRATOR POSTS
Naamiland East

Ngamiland West

Chobe

Boteti

Makalamabedi/
Tatamoga
Maun Shashe
Matlapana
Shorobe
Komana
Toteng
Sehitwa
Kareng
Tsau
Makakung
Chanoga

Nokaneng
Gomare
Etsha
Sepopa
Nxamasere
Shakawe
Xakau
Seronga
Beetsha

Pandamatenga
Kazungula
Mabele
Kachikau
Satau
Parakarungu

Mopipi
Xhumo
Rakops
Khumaga
Motopi
Makalamabedi

Source: RAO, Maun.
Field Assistants have been placed in many localities, often
only temporarily. One of their main tasks has been to help
with ARAP projects where measuring fields and monitoring
beneficiaries has required fulltime attention.
In several spheres and locations lack of staff has been
identified as a problem. There are particular shortfalls in
Land Use Officers, Range Ecologists, and Conservation staff.
Chobe faces particular difficulties being serviced from
Maun, because of the heavy workload in Ngamiland, and the
distance from the Regional Office to Chobe. In spite of
particular land use planning programmes, erosion problems,
and locust control difficulties Chobe has no Land Use
Officer, Conservation Officer nor Locust control officer.
PLANS. PROJECTS, AND PROGRAMMES
Agricultural Programmes and Projects in Ngamiland with their
objectives include:
-Continuous programme of animal health:
- to control notifiable diseases like foot and mouth,
rabies, anthrax, botulism, blackwater, brucellosis,
through vaccination campaigns (2/yr), quarantine
facilities, and supplies of drugs to farmers
- education of farmers in livestock husbandry and animal
health/disease control to raise livestock production
- certification of in-coming cattle and inspection of
meat at the Maun abattoir
- Ongoing programme of Tsetse fly control
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- Development of new AI Camp at Nokaneng and Bull Subsidy
Scheme:
- to improve livestock quality and raise calving
percentage. The facility is complete. There is some
dissatisfaction with the inadequacy of the bull subsidy
scheme to meet demand.
- Development of Shorobe Quarantine Camp
- Dairy Development
- to increase commercial milk production to meet the
District's demand
- National Land Management and Livestock Project (Third
Livestock Project) (AG 14), with components in the region
as follows:
- trek route development from north west Ngamiland to
Maun, and from Mopipi eastward through Setata and Kaka.
- Community level resource management, particularly of
range and livestock
- Loans to Commercial ranchers
- Group Ranch Development
- Support to District Land Use Planning efforts
- Poultry Development:
- to produce enough broilers and eggs to meet District
demand
- TGLP and Ranch Development (Haina veld)
- to improve livestock management practices, reduce livestock mortality, increase livestock productivity, on the
commercial ranches (outside this study's area)
- beekeeping - 1987/88 target to establish 2 apiaries
- to introduce alternative income sources to rural
farmers, and to produce honey for subsistence needs
- SLOCA: Services to Livestock Owners in Communal Areas
(AG15):
- meant to fulfill the communal area components of the
Tribal Grazing Land Policy by enabling communal area
livestock owners to improve the productivity of their
livestock and better manage the communal rangelands.
Components include matching grants for deticking
facilities, equipping of boreholes, group fencing,
firebreak construction, and fodder production.
- Small Projects Programme (AE 10)
- A programme to support village level initiatives in
agricultural development, in such fields as
horticulture, woodlots, poultry, fishing, drift
fencing, construction of storage and marketing
facilities, and water development. It is aimed at
groups or communities. To qualify the following
conditions must be met:
the project must help the community through either
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-

increasing local agricultural production or improving
agricultural infrastructure.
a 10% contribution must be made by the community in
cash, kind, or labour on any capital costs,
the community must pay the recurrent costs.

ARAP: Accelerated Rainfed Arable Programme (AE 21):
- Designed to supplement existing programmes (ALDEP,
AE10, FAP) and to provide a cash injection in rural
communities particularly as a post-drought recovery
measure. Subsidies are provided to farmers on a oneoff basis for fencing, debushing and water development,
and annually for ploughing, planting, weeding, seed and
fertilizer provision. The programme is to continue to
1989/90.
ALDEP: Arable Lands Development Programme (AG 09)
- to overcome constraints of poorest farmers by providing
assistance in the form of investment packages providing
for: draught power, implements, fencing, water supply in
lands areas. The package is provided on a grant down
payment basis with a 15% down payment, except for
draught oxen package for which 40% down payment is
required. Qualifications for assistance are:
owners of less than 40 head of cattle and annual
income below P3600
all farmers who have not destumped their fields are
eligible for all but the implements package,
farmers cultivating less than one hectare
labour can be counted as part of the downpayment
farmers with no cattle and annual income of less
than P500 are given free fencing with no
contribution
Molapo Development Project (AE 02):
- to increase production in the flood plan cultivation
area of Shorobe through introduction of water control
systems, improved cropping techniques, provision of
mechanised traction. This project will benefit from the
planned Maun dam.
Rice Project, or Ngamiland Irrigation Scheme (AE 16):
- to supply country's needs for rice and to train local
farmers in rice production. Although good results were
achieved there have been difficulties with assuring an
adequate water supply. A review indicated the project
would only be viable if yields remained high and the
price higher than the current selling price. Research is
to be carried out on different methods of irrigation on
a research plot at the project site.
Agricultural Development Ngamiland Project (Phase 3, AR02)
- A project to carry out research in both wet and dry
melapo, and dryland farming, in the Gomare/Etsha area.
Project completed in 1988.
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- Development of Crop Production (AG 11)
- Aimed at finding appropriate farming systems for
increased production in the Chobe Enclave, this project
has funded a consultancy on potential in that area.
Consultancy was completed in November 1988. Findings
indicated that irrigated agriculture will be limited by
unsuitable soils, complex hydrology and topography,
distance to markets.
- Soil Mapping Project (FAO Project) (AE 20):
- to undertake land suitability classification and land
use zoning, give advice on optimizing and increasing
both traditional and commercial production
- Pandamatenga Research Farm (AR 06)
- This project is aimed at undertaking research into:
- tillage and drainage requirements of the vertisol
soils in the Pandamatenga area.
crop and variety selection
- fertilizer use, crop management and protection
- Support through FAP to agricultural projects such as:
- pig production
- horticulture: to increase commercial fruit and
vegetable production, secure inputs and markets, and
train farmers in horticultural practices.
- poultry: as above
- dairy: as above
- irrigation, to increase food production through identification of irrigable areas, training farmers in
irrigation techniques and supporting commercial
production
- Group development projects such as:
- 4B to interest and educate young people in agriculture
- Agricultural Management Association development to:
reduce crop losses by separating range and crop land
by group fencing
organize self-help groups to use livestock handling
facilities such as spray races
provide crop storage facilities to encourage crop
sales
- Farmer education through courses at Ngamiland Rural
Training Centre. Typically 24/25 courses per year are
held, reaching over 500 farmers. Courses cover a wide
range of topics including: livestock management, poultry,
beekeeping, crop production, fisheries, fence construction
and farmers committee formation and management.
5

GOALS. POLICIES. AND LEGISLATION
On the national level there are a number of goals and
policies which direct government efforts in the field of
agriculture. These basic objectives include:
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- provision of adequate and secure livelihoods for those
involved in agriculture
- meeting employment demands of a growing labour force
- increasing food self-sufficiency
- increasing agricultural output
- conserving agricultural land
To achieve these objects a number of strategies, policies
and programmes have been adopted:
- provision of adequate assistance and incentives to
increase agricultural output
- establish those services that individuals cannot provide
- improve long term productivity of land and labour in agriculture, without detrimental effects on the environment
- relate research efforts to environmentally sound methods
of improved production
- evaluate and minimize conflicts (eg in land use) between
different objectives to maximize benefits to Botswana as
a whole
- drought relief and post drought recovery programmes to
reduce long term negative impact of drought on agric.
- pricing and marketing policies that encourage increased
productivity
- improvement of input provision
- financial support through grants and loans
- infrastructural development
- research oriented to potential for increased and
sustained agricultural productivity
Four specific, published government policy statements
affecting agriculture include:
- The National Food Strategy
- The Tribal Grazing Land Policy
- The Financial Assistance Policy
- The National Policy on Land Tenure
The aims of the National Food Strategy are:
- to reduce Botswana's reliance on imported foods
- to raise the productivity of subsistence farmers
- to raise marketed proportion of agricultural production
- to monitor nutrition status
- to organize relief programmes
- to maintain the capacity to anticipate and respond to
emergencies.
The overall aims of the Tribal Grazing Land Policy are:
- To stop overgrazing and degradation of the veld
- To promote greater equality of incomes in rural areas
- To allow growth and commercialisation of the livestock
industry on a sustained basis, i.e. to improve management
in the cattle industry.
These broad aims are to be met through specific objectives:
- To make grazing control, better range management and
increased productivity possible, by permitting exclusive
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rights to rangeland, and encouraging fencing, in carefully
selected areas.
- To safeguard the interests of those who own few or no
cattle, by zoning tribal grazing areas into:
-commercial farming/ranching areas
-communal grazing areas
-reserved areas (reserved for future use)
The overall aims of the Financial Assistance Policy are:
- employment creation
- diversification of the economy from mining and livestock
The Policy states that:
- Only productive business can receive assistance under this
policy, i.e. those that replace imported products and
those whose products could be sold as exports (the Popular
version of the FAP specifically excludes:
-shops and wholesalers
-transport
-construction (brick and block making are acceptable)
-entertainment
-beer-brewing
-beef production
- Linking industries, those that provide marketing or
collective functions for the producing business may also
receive assistance
- Assistance will be in form of direct grants
- FAP recipients may not simultaneously benefit from local
preference system
- Projects should be analysed from the view point of
national costs and national benefits not just those to
investors
- there must be a cut-off point where cost exceed likely
benefits
- Higher grants will be given to:
-industries located in the rural areas,
-labour intensive industries,
-industries which are owned by women
-self-managed industries.
- Industries will be given grants for training employees
With these aims and policies, the FAP clearly has important
implications for the commercialization of the agricultural
sector in the study region.
The National Policy on Land Tenure has a number of points
relevant to agricultural land use:
- Grazing land: no change in land tenure. BUT...
- Overstocking admittedly a serious problem, with solutions
lying partly in land use planning, but ultimately in
changes to production methods and management practices.
MLGL to encourage and help DLUPUs to intensify their land
use planning efforts to deal with land issues. Some other
responsible agencies (eg MoA) should intensify their
efforts to develop workable solutions.
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- There should be a progressive restriction of TGLP, freehold land and other leasehold ranch herds to those
ranches, to eliminate dual rights, because the communal
grazing areas are not enjoying the relief of grazing
pressure anticipated through the TGLP. Two reasons
postulated:
- TGLP ranch holders have not confined their herds to
their ranches.
- There was not as much land available for TGLP ranches
as originally envisaged.
- Government will ensure rigorous enforcement of the Agricultural Resources Conservation Act in all grazing areas
in order to curb the general misuse of grazing land by
cattle owners.
- Government will also examine problem of people being
allocated land in excess of their needs, reallocation of
unused or under-utilised land, and the curbing of large
cattle holdings in communal grazing areas.
Government is currently reviewing the Tribal Land Act, with
a view to amending it before the end of 1989.
Government is also in the process of developing a National
Conservation Strategy whose main objective will be to
achieve a sustainable level of natural resource utilization.
Conservation of agricultural resources will receive
considerable attention under this strategy.
Besides these clearly stated Policies there are implicit
policies reflected in programmes and projects. Regarding the
livestock industry there is a deliberate programme of cordon
fencing aimed at reducing contact between domestic and wild
ungulates. This is seen in the cordon fences around the
District and the Buffalo Fence as well as in the declaration
of cattle-free zones.
As presented in Ngamiland DDP III the aims for agriculture
are:
- emphasis of development of improved dryland and molapo
farming and small scale irrigation farming
- stimulation of poultry production outside Maun
- stimulation of fish production in the delta
In Chobe District the major objectives of the TGLP and
National Food Strategy are combined in the Pandamatenga
area. TGLP works in a modified form in Chobe. Compared to
the rest of Botswana cattle grazing is not the predominant
sector in Chobe's agriculture. Subsistence farming of cereal
grains is the major agriculture form. Commercial farming
rather than ranching has become the application of TGLP in
Chobe (ie. Pandamatenga farms).
FAP large scale grants assist the development of the
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Pandama-tenga commercial farms, and small scale grants are
made to smaller scale farming projects.
ALDEP and ARAP programmes provide draught power, implements
and seeds to District farms.
The major legislation covering rural agricultural land use
are:
The Tribal Land Act, 1968, and as amended
The Agricultural Resources Conservation Act, 1972
Fauna Conservation Act, 1976. Cap. 38:01.
Noxious Weeds Act, Cap. 35:04 1968.
Purchase of Agricultural Produce Act, 1976. Cap. 35:05
Locusts Act, 1976. Cap. 35:03.
Herbage Preservation (Prevention of Fires) Act, Cap.38:02.
Water Act. Cap. 34:01
Agricultural Charges Act. Cap. 35:01
Plants Diseases and Pests. Cap 35:02
Control of Livestock Act. 36:01
Branding of Cattle Act. 36:02
Livestock and Meat Industries Act. Cap. 36:03
Registration of Livestock. Cap.36:04
Pounds Act. Cap 36:05
Matimela Act. Cap. 36:06
Stock Diseases Act. 37:01
Importation of Bees Act 49:03
Several of these laws have fundamental implications for
agricultural resource utilization. The Tribal Land Act
provides the basis for acquiring land, and maintains the
principle of traditional rights to hold as much arable land
as is necessary for subsistence requirements, provided it
can be used. It also lays down the guidelines for commercial
land leases. It is not, however, a planning law, and its use
has been less for sound management than for administering
traditional rights to land.
The Agricultural Resources Conservation Act is a potentially
powerful instrument for enforcing wise management of
agricultural resources. It provided for the establishment of
the Agricultural Resources Board, a body which has
responsibility for overseeing the good husbandry of the
nations agricultural resources. The Act has not yet been
utilized as forcefully as it could, particularly in matters
of overstocking of rangeland and in soil conservation.
The Noxious Weeds, Locusts, Plants Diseases and Pests,
Control of Livestock, Stock Diseases, and Importation of
Bees Acts all address specific issues relating to the
prevention and control of agricultural pests and diseases.
The Control of Livestock Act furthermore gives the legal
standing for construction of veterinary cordon fences, and
declaration of stock free zones.
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The Herbage Preservation (Prevention of Fires) Act provides
the legal means for preventing veld fires and punishing
offenders.
In terms of policy, agricultural development lies at the
heart of Government's: rural development policy. The
Government seeks also to achieve as high a degree as
possible in self-sufficiency of basic food crops, and has
developed several large programmes to support crop
husbandry, often with complimentary support to live-stock
development in communal areas (eg ALDEP, CAPAD, SLOCA).
Even the Government's Tribal Grazing Land Policy (1975) was
intended in part to relieve grazing pressure in communal
areas - including those areas where mixed farming was/is
practised. The construction of the abattoir at Maun was in
part an attempt to cushion the worse economic effects on
Ngamiland livestock owners of foot and mouth outbreaks.
CONFLICTS AND ISSUES
Ngamiland
Major issues and conflicts in the agricultural field in
Ngamiland District are:
- Overgrazing of rangeland in large parts of the District,
particularly the Ngami zone, and increasingly in the
Gomare - Habu area. The suggestion that opening new
grazing lands by drilling or reticulating water will solve
this problem cannot be accepted without stringent control
on livestock numbers, since it is more likely to spread
overgrazing than end it.
There are two broad categories of abusers in the overgrazing problem. There is the case of the individual large
herd owner on a isolated cattle post. In this case straightforward stock limits would not impose economic hardship on
the owner. The second case is that which occurs in communal
areas where the total number of stock is made up of many
small herds and flocks. Overstocking of livestock is not a
simple technical problem in these communal areas, but an
issue with social and economic dimensions. Although there
may be possibilities to reduce pressures temporarily by
adopting a policy against "dual grazing rights" (as
suggested in the NCS discussions and elsewhere and as
supported in the TGLP) the continuous growth of population
and the number of households dependent on a minimum number
of stock will ensure continued tendencies to increased
livestock numbers. The question of stock limitations
becomes one of deciding WHO shall be allowed to hold stock
in these areas. The answer is not simply one of equally
dividing the total number permissible by carrying
capacities for two reasons: first, the subsistence farmer is
dependent on a MINIMUM number of stock - fewer stock will
not support an acceptable level of living; secondly,
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households will, in theory, eventually reach numbers where
each share will amount to less than one beast - obviously an
untenable "solution".
The overstocking issue then becomes intricately connected to
the need for the erection of alternative sources of incomes,
as well as for better rangeland and livestock management
systems. Figure 1 illustrates the chain of events
surrounding overstocking, and suggests different types of
interventions that are possible.
- Conflicts between crop and animal husbandry eg...
- encroachment of lands into rangelands. Where both
cropping activities and livestock are dependent on the
same water sources there is competition for space in the
vicinity. Increased cropping reduces the local grazing,
necessitating removal of livestock farther afield, or
the further deterioration of the rangeland and livestock
condition.
- crop damage by livestock. This can be particularly
serious in molapo areas where protection of fields is
difficult and expensive. In some areas group fencing
has helped, elsewhere the question of livestock access
to watering points has been a point of dispute.
Wherehouseholds cannot afford multiple dwelling units or
have constraints on management capacity, and require
cattle for draft and milk purposes, it is not possible
to simply remove livestock to more distant locations.
- impact of overgrazing on arable land, particularly in
melapo areas. Overgrazing exposes the soil to wind
erosion. Top soil and sand carried by the wind can
contribute to the siltation and blockage of water
channels, with deleterious effects on molapo farming.
- Provision of water in appropriate places for livestock
(relates to issues of rangeland management, and arable/
livestock conflicts)
- Interface between wildlife and domestic livestock
- cordon and buffalo fences protect domestic stock from
wildlife-borne diseases but affect wildlife migrations
and result in a decline of migratory species' populations. On the other hand the buffalo fence along the
western delta fringe has protected the delta and its
wildlife from encroachment by domestic stock and human
settlement. At the north end of this fence line,
domestic stock can still come into contact with
wildlife.
- livestock free zones, such as the delta, north of the
delta and the northern parts of the Statelands. There
is potential for pressure to extend livestock husbandry
especially into the Linyanti area which was settled in
living memory, and outwards from settlements such as
Phuduhudu. Livestock free zones, on the other hand,
provide the opportunity to establish and develop more
intensive and profitable uses of wildlife. This might
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gain more acceptance if a wider spectrum of people were
able to benefit directly than is now the case.
- growth of settlements (eg Phuduhudu) in wildlife areas
leads to concern about contacts between domestic stock
and wildlife and the animal health consequences
- Conflicts in large-scale water use for irrigation vs
maintenance of natural areas, as exposed by the Southern
Okavango Integrated Water Development Project. However,
the integrated approach used is an admission that
different sectors must be catered to in provision of
water.
- Conservation of soil
- winter ploughing, destumping, row planting have raised
questions about their impact on the susceptibility to
wind and water erosion. This is of particular concern
in the Nokaneng flats, the Chobe Enclave, and the Boteti
where soils are fragile and very prone to wind erosion
if exposed.
- Overgrazing is another major culprit in regard to
exposing soil to wind and water erosion. Wind erosion
in melapo areas can contribute to siltation of water
channels through deposition.
- Use of hazardous chemicals for pest control. Concerns
centre on the side-effects of chemicals used for tsetse
fly, aquatic weeds, quelea birds, mosquito, locusts in the
environment, and perhaps more on their danger to those
handling them. Studies carried out thus far do not reveal
an unacceptable risk to the environment in most cases.
Until transport infrastructure is improved (and possibly
even then) Ngamiland's ability to contribute (on an
economically viable level) beyond its own needs to national
food self sufficiency will be affected by its location far
from Botswana's main population centres.
Chobe District
In Chobe District the important agricultural issues and
conflicts are:
- Planning for agricultural development as part of
integrated development planning has been hampered by
mainly to lack of staff, especially Land Use Officers,
and Conservation Officers, who must cover Chobe from
Ngamiland and Francistown respectively.
- Senkobo disease continues to be a problem.
- Locust control is adversely affected by international
boundaries (both Namibia and Zimbabwe) and the lack of a
full-time locust control officer in the District. Poor
(ungravelled) airstrips in the District also reduce their
usefulness in aerial spraying operations.
- Major local issue/problem is damage to crops and livestock
caused by wildlife that comes from the Chobe National
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Park, through the Forest Reserve to water at Kavimba,
Kachikau and Mabele/Muchenje. The Department of Water
Affairs has drilled boreholes in the Park for DWNP, but
these watering points are believed to be too far away to
have any impact on the Mabele/Muchenje situation. (DLUPU
meeting) Crop damage also occurs on the Pandamatenga
commercial farms, and leads to unreported hunting. A
protective fence may be partially resisted because of the
benefits of being allowed to kill marauding wildlife
without a hunting licence.
Conflicts between crop and animal husbandry eg...
- encroachment of lands into rangelands. In areas like
the Chobe enclave, with little total space, the
allocation of fields reduces the available grazing
space. Removal of livestock westwards is resisted
because of predation by wildlife in the western
enclave.
- crop damage by livestock. This can be particularly
serious in molapo areas where protection of fields is
difficult and expensive.
Vertisols in the Pandamatenga area provide the highest
potential for dryland farming, yet the area is a prime
wildlife area. The plains/forest ecotone is important for
wildlife, both resident and migratory, so that to develop
agriculture on the plains does affect wildlife partially
resident in the forest, as well as migratory animals
generally. On the other hand farms in the area are
potentially subject to crop damage from wildlife.
The commercial farms in the Pandamatenga place restrictions on grazing areas available to local livestock.
Salvinia is being controlled by biological methods. The
Tsetse fly eradication programme is said to affect the
insects feeding on Salvinia.

Central District - Boteti
In the Boteti area the issues and conflicts include:
- overgrazing of rangelands and desertification along the
Boteti, due primarily to overstocking
- conflicts between:
- livestock and crop husbandry, especially in molapo
areas
- wildlife and crop husbandry, particularly in areas
adjacent to the Makgadikgadi Pans Game Reserve
- predation by wild carnivores on domestic stock, again
particularly in areas adjacent to the Makgadikgadi Pans
and Central Kalahari Game Reserves.
- competition for rangeland between domestic stock and
wildlife, including the allocation of new cattleposts
within the area originally designated for Wildlife
Management Area
- erosion, particularly by wind, but also by water. Both are
made worse by extensive overgrazing, local deforestation,
and fragile soils.
- marketing of livestock Maun vs. Francistown
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- impact of proposed Sukwane dam and reservoir on arable
agriculture, particularly molapo farming. The Sukwane
reservoir will provide new opportunities in fishing, and
should also form a barrier between domestic stock on the
west bank and wildlife on the east.
6.4

Environmental Implications
The pursuit of agriculture - both crop and livestock
husbandry - have had significant environmental impacts in
the study region. The system of uncontrolled livestock
husbandry practised has allowed concentration of animals in
water rich areas, with severe overgrazing, wind erosion and
land degradation in consequence (Bendsen and Gelmroth, 1983;
Hansen and Lillethun, 1986.) This is especially severe in
the Ngami zone of Ngamiland, and in the Boteti.
The imperative to protect livestock from foot and mouth
disease, and both man and animals from tsetse, has led to
construction of fences and the tsetse eradication
programmes. Several of the former have seriously disrupted
wildlife migration movements, (Kuki and Makalamabedi fences)
the latter led during earlier years to destruction of wide
areas of forests, and more recently massive use of chemical
pesticides. Chemical spraying is also used to control Quelea
infestations, locusts, and mosquitos (malaria control).
Herbicides are being introduced into irrigation areas.
Direct intervention in flow regimes on the fringes of the
delta (Thaoge and Shorobe areas) are being actively pursued
to permit increased crop production. The opening up of
large-scale commercial agriculture in the Pandamatenga area
has introduced conflicts with wildlife in an important eastwest migration route, and in some special wildlife habitats.
On the positive side, the construction of some fences (eg
the Buffalo fence) and the declaration of livestock free
zones are measures that protect areas from incursions of
domestic stock and arable farming, and provide the potential
for more beneficial use of indigenous and environmentally
attuned animals.
Careful management of agricultural activities can mean that
the environmental impacts are positive and beneficial. Lack
of careful management, will not only have negative
environmental impacts, but in doing so will undermine the
very basis of agriculture.

7

MAIN INFORMATION SOURCES
A great deal of information has been gathered describing
agricultural characteristics and rural conditions in
Botswana. The Ministry of Agriculture has an on-going
programme of data collection and publication including Farm
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Management Survey Reports (1977/78 to 1984) Livestock
Management Survey Results (1982-1983) and Annual
Agricultural Statistics. Numerous other special surveys have
been done and reports written, often in support of specific
projects. For example a series of papers was written by the
ALDEP Preparation Tc\m for the design of that project.
Many of these broad surveys and data collection programmes
are designed to give national level statistics. Some are
able to provide reliable figures at Agricultural District
level. At this level only the Chobe Agricultural District
lies entirely within our study area. All the other
Agricultural Districts that impinge on the study area, have
significant proportions outside it. As these areas are
generally more livestock oriented the application of even
District figures to the specific study area must be treated
with caution.
A considerable proportion of the attention given to
agriculture has focused on the constraints (Alvertson,1978;
MoA/FAO,1974;) and on farming practices (Litschauer and
Kelly, 1981; Planning and Statistics, 1981). The Farm and
Livestock Management Surveys are specifically geared to
describing "crop and livestock enterprise organization and
management practices and to identify changes in these
practices over time" (1984 Survey Results, p.l) The
Evaluation of Farming Systems and Agricultural Implements
Project (EFSAIP) Report No. 8 (1984) provides good coverage
of many specific aspects of the current situation in farm
management and makes recommendations on what action is
feasible.
A number of surveys have been carried out in the study
region. They have most often been part of land use or
agricultural programme planning exercises. The following
Table 8 lists these studies.
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II
TABLE 8. LAND USE SURVEYS
Area

Surveyor/Author

Most settled areas of Ngamiland,
Chobe and Boteti.

DHV. 1980

Etsha-Gomare-Nokaneng Communal
First Development Area

Bendsen and Gelmroth,
1983. Report covers
existing land use and
presents a plan.

The east and west banks of the
Okavango - the Communal Second
Development Area

Bendsen, 1987, and DO/L
Gomare. Separate sections
east and west. No written
Report seen as yet.

The Chobe Enclave

Bendsen, 1984;
MacDonalds, 1988; and
Jansen, et al. 1988

Pandamatenga Area

On-going (1988/89) land
use planning consultancy.

Thamalakane-Lake River

SMEC, 1987

Makalamabedi-Xhumo stretch of the
Boteti River).

Hansen & Lillethun, 1986

The coverage of these studies, all mapped at 1:50 000 is shown on
MAP 3 DETAILED LAND USE SURVEYS.
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GAPS IN INFORMATION
The mapping of livestock crushes has been mentioned. It is
doubtful that completely accurate figures of livestock are
either possible to acquire, or even essential. However, from
the environmental point of view, it would be useful to have
a more accurate picture of the distribution of livestock.
There is a lack in specific data on erosion and land
denudation in the area. There appears to be little
information on erosivity of particular soils. Although the
general process of wind erosion is known, how it occurs and
its relation to winter ploughing, deforestation and
overgrazing, in this particular area, appears not to have
been studied. Nor is there adequate information on the most
appropriate means with which to combat wind erosion, in
terms for example of suitable vegetation species, inclusion
of permanent vegetation into an accepted farming system
incorpor-ating agro-forestry, most favourable propagation
and establishment conditions of windbreaks, etc.
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DETAILED LAND USE SURVEYS

More accurate soils data is required for these studies on
erosion, data which is being currently acquired (FAO Soils
Mapping Project). This soils mapping and subsequent crop
suitability classification at appropriate scales is
essential if comparisons between land suitability and actual
utilization are to be readily identified.
Limiting livestock to stocking rates that match carrying
capacities is a major issue. One aspect of it concerns the
establishment of carrying capacities that are realistic in
the eyes of farmers, that take into account seasonal and
drought cycle variations, and that include browse species
(eg mopane).
In the field of agricultural resource management at local
level there is room for more research on appropriate
institutional mechanisms for management of communal
resources, as well as the technical components for such
management systems. Group formation and the establishment of
Agricultural Management Associations are important steps, as
is the effort under the third Livestock Project to support
pilot projects in a number of villages. However, these
efforts still require continuous government initiatives,
suggesting that so far no approach has triggered a
spontaneous community enthusiasm.
Farming communities have shown that they are aware of the
overgrazing problem, and the general environmental
degradation that follows from it. For the small herd or
flock owner, the need to own livestock for various purposes
conflicts with the obvious overstocking rates. More research
is needed into means by which the dependence on livestock
can be reduced while at the same time improving incomes,
living standards, and reducing economic risks. Only when
farming households in this category can see direct and
positive benefits to reducing livestock holdings, or
resisting the temptation (or need) to build up herds, can
there be a significant change.
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APPENDIX

S E L E C T E D MAUN REGION A G R I C U L T U R A L

1

STATISTICS

The following s t a t i s t i c s ar-ta taken primarily -from 1986 B O T S W A N A
A G R I C U L T U R A L S T A T I S T I C S published

by CSO and the Planning

S t a t i s t i c s Unit of the M i n i s t r y of A g r i c u l t u r e . The
provided are
the Boteti

for the e n t i r e Maun Agricultural

o u t s i d e the S t u d y a r e a .
t o t a l s or

statistics

Region,

D i s t r i c t , and t h o s e a r e a s of Ngamiland

and

including

that

fall

In s o m e of the s e c t i o n s b e l o w , national

a v e r a g e s a r e provided for c o m p a r a t i v e p u r p o s e s .

Ngaailand
Nest
East

Chobe

Maun National
Region

1 500
1 100
1 100

10
7
6
6

FARM CHARACTERISTICS Nuaber
4
3
2
2

Total Fans
Farts with land
Crop Faras
Cattle faras
Sheep faras
6oat faras
Other livestock faras

PRODUCTION MIX

300
100
900
700 •

4
3
2
2

500
000
800
800

400

300

2 500
3 400

3 000
3 700

400
850
300

300
800
350

1 150
1 050

1 350

900
50
500
1 200

500
200
800
400

750
6 000
8 300

83
62
56
52
13
57
67

000
200
800
900
550
900
300

5
10
6
30
9
9
7
4
83

200
150
600
950
400
850
000
150
300

Nuaber

Cattle only
Cattle k saall stock
Cattle and crops
Cattle, crops k saallstk
Crops only
Crops k saall stock
Snail stock only
Other production aixes
Total

100
50
400
350
300
50
50
200

800
1 700
1 050
2 850
2 100

400
100
50

750
350
450
150

4 300

4 500

1 500

10 300

Duelling units
Average/all faras

6 300
1.47

6 600
1.47

1 600
1.07

14 500
1.41

147 400
1.77

Cattle posts
Average/all faras

2 600
0.60

1 900
0.42

700

5 200

25 000
0.30

Land holdings
Average/all faras

3 300
3 100
0.72 0.73

OWNERSHIP

800
600
400

Nuaber

0.47
1 300
0.87

0.5
7 700
0.75

67 100
0.81

Ngaailand
West
East

Chobe

Maun
Region

National

CATTLE FARMS
No. of Cattle Faras
Percent of national total

2 700

2 BOO

5.2

900
1.7

6 400
12.0

53 410

5.1

Total Cattle (,000!
Percent of national total

116.3

148.1

14.7

2 332.2

5.0

6.3

0.6

279.1
11.9

43.1

52.9

16.3

43.6

43.7

Ratio of births to total cows

52.7

52.3

93.3

53.5

55.8 (54.4)

Ratio of deaths to total cattle

30.6

33.7

39.4

32.6

20.3 (22.4)

Ratio of sales to total cattle

10.0

9.6

9.6

9.7

13.4 ( B.7)

1.4

1.6

4.3

1.6

2.0 ( 1.7)

Ratio of purchases to total cattle 3.1

1.3

7.4

2.3

5.9 ( 2.0)

Average herd size (nuaber)

CATTLE INVENTORY

100

100

(Percent)

Ratio of none slaughter to
total cattle

NOTE: National figures include coaaercial faras. Figures in brackets give equivalent
national totals for traditional faras for comparative purposes.

CATTLE SOLD TO DIFFERENT BUYERS (Nuabers and percent of District/Region totals)
-

Sold to BMC
Percentage

5 200
43.7

6 800
45.9

BMC And Others
Percentage

2 800
23.5

2 000
13.5

To Other Faraers
Percentage

200
1.7

200
1.4

To Traders
Percetage

500
4.2

400
2.7

To Local Abattoir
Percentage

100
0.8

600
4.1

100
11.1

3 100
26.1

4 800
32.4

-

11 900

14 800

At Auction
Percentage
Total

0
-

0
100

12 000
45.3

209 500 (123 000)
65.3
(69.6)

4 800
17.4

31 500 ( 10 600)
9.8
( 6.0)

11.1

500
1.8

10 100
3.1

( 8 700)
( 4.9)

700

1 600

77.8

5.8

31 000
9.7

(10 800)
( 6.1)

800
2.9

21 000
6.5

( 7 000)
( 4.0)

7 900
28.6

17 200

0

(16 100)
( 9.1)

900

27 600

5.4

320 900 (176 800)

Ngaailand
West
East

Chobe

Haun
Region

National

CATTLE SALES, FARMS SELLINB, AVERAGE PRICES RECEIVED
Nuaber of Fares Selling

1 400

1 000

300

2 700

Percentage Farts Selling

51.8

35.7

33.3

42.2

50.3

(49.9)

Cattle Sold (000)

11.9

14.8

0.9

27.6

320.9

(176.8)

Total Price Received (,000Pula)l 904.0

3 167.2

178.2

Average Price Received
per Fara (Pula)
Average Price per Head (Pula)

26 840 (26 400)

5 249.4 74 510.8 (37188.9)

1 360

3 167

594

1 944

2 776

160

214

198

190

232

NOTE: National figures include coatercial faras. Figures in brackets give equivalent
national totals for traditional faras for coaparative purposes.

60AT FARMS

500
0.9

6 000
10.3

58 000

4.1
0.3

156.5
11.8

1 331.6

5.4
23.8

8.2

26.1

22.9

Nuaber of Boat Faras
Percentage of National Total

2 500

3 000

4.3

5.1

Total Nuaber of 6oats (000)
Percentage of National Total

81.0

71.4

6.1

Average Flock Size

(Nuaber)

32.4

100

100

SHEEP FARMS
Nuaber of Sheep Faras
Percentage of National Total

400
2.9

300
2.2

50
0.3

750
5.4

13 BOO

Total Nuaber of Sheep
Percentage of National Total

8 300

4 BOO

229 000

2.1

300
0.1

13 400

3.6

5.8

100

Average Flock Size (Nuaber)

20.8

16.0

6.0

17.9

16.6

Nuaber of Donkey Faras
Percentage of National Total

1 900

2 100

7.6

50
0.2

4 050
14.7

27 600

6.9

Total Nuaber of Donkeys
Percentage of National Total

8 700

9 900

6.9

500
0.3

19 100
13.3

143 900

6.1
4.6

4.7

10.0

4.7

5.2

100

DONKEYS

Average Nuaber per fara

100
100

(1 409)
(

210)

Ngaeiland
West
East

Chobe

Maun
Region

7 200
11.3

I
I
I
I
I
I
I

National

CHICKENS
Nuaber of Farts with Chickens
Percentage of National Total

3 000
4.7

3 100
4.9

1 100
1.7

Total Chickens
Percentage of National Total

19 000
1.6

24 B00
2.1

10 600
0.9

6.3

8.0

9.6

7.6

18.5

Nusber of Farias with Horses
Percentage of National Total

1 100
19.8

900
16.2

0
0

2 000
36.0

5 560
100

Total Horses
Percentage of National Total

4 000
16.6

3 800
15.8

0
0

7 800
32.4

24 000
100

3.6

4.2

3.9

4.3

3 100
11 200

3 000
11 400

1 100
3 000

7 200
25 600

3.6

3.8

2.7

3.6

Land Holdings
Ave. Size of Holding (Ha)

3 100

3 300

1 200

7 600

3.6

3.5

2.5

3.4

Nuaber of fields
Average Field Size

3 100

3 500

1 200

7 800

3.6

3.3

2.5

3.3

n/a ( 80 700)
( 3.8)
n/a

Nuaber of Crop Faras
Percentage of faras with land

2 900
93.5

2 800
93.3

I 100
100.0

6 800
94.4

56 960 ( 56 800)
(91.3)
91.3

Total Area Planted (Hectares)
Percentage of Total land

6 100
54.5

4 000
35.1

2 600
86.7

12 700
49.6

243 100 (230 200)
(74.9)
66.2

Average Flock Size

63 800
100

54 400 1178 600
4.6
100

HORSES

Average Nuaber per faro

CROP LAND, ARABLE FARMS
Nuaber of Faras with Land
Total Area (hectares)
Average Land Area per Far»

Area Planted per Crop Fara
Nuaber of Fields Planted

Average Size of Fields
Planted (Hectares)

(Ha)

(Ha)

62 420 ( 62 200)
367 200 (307 000)
( 4.9)
5.9

n/a ( 66 300)
( 4.6)
n/a

2.1

1.4

2.4

1.9

4.3

2 900

3 200

1 200

7 300

67 200

( 4.1)
(66 700)

2.1

1.3

2.2

1.7

3.6

( 3.5)

NOTE: National figures include coaaercial faras. Figures in brackets give equivalent
national totals for traditional faras for cooparative purposes.

I

Ngau land
West
East

Chobe

flaun
Region

Nation

3 900
4 200
2 000

52 890
141 400
94 400

50R6HUN
No. of Fans planting Sorghui
Area planted (hectares)
Area Harvested (Hectares)
Ratio of Area harvested to
Area Planted (Percent)
Total Production (Metric Tons)
Ave. Yield/Ha Harvested (Kg.)
Ave. Yield/Ha Planted (Kg.)

1 700
2 100
1 100

2 100
2 000

800

100
100
100

52.4

40.0

100

47.6

59.9

200
162
95

150
188
75

20
200
200

370
185
88

16 030

1 150

1 800
I 100

300

1 100
2 500
2 300

4 050
4 400
2 800

30 670
43 600
8 800

25.0

27.3

92.0

63.6

20.2

30
150
38

60
200
55

1 400

1 490

3 560

609
560

532
339

405
B2

1 900
3 000
2 400

1 200

700
400

0
0
0

3 100
3 700
2 800

16 560
17 500
10 100

80.0

57.1

0

75.7

57.7

320
133
107

100
250
143

0
0
0

420
150
114

I 290

166
99

MAIZE
No. of Fares Planting Maize
Area Planted (Hectares)
Area Harvested (Hectares)
Ratio of Area Harvested to
Area Planted (Percent)

•
•
•
•
•

Total Production (Metric Tons)
Ave. Yield/Ha Harvested (Kg.)
Ave. Yield/Ha Planted (Kg.)

800
200

MILLET
No. of Farss Planting Millet
Area Planted (Hectares)
Area Harvested (Hectares)
Ratio of Area Harvested to
Area Planted (Percent)
Total Production (Metric Tons)
Ave. Yiled/Ha Harvested (Kg.)
Ave. Yield/Ha Planted (Kg.)

128
74

NUMBER OF FARMS USING VARIOUS FORMS OF DRAFT P0NER FOR PLOUGHING
Faras using oxen/cattle
Percentage (of District Faras)
Farss using Donkeys/Mules
Percentage
Cattle and Dunkeys/Mules
Percentage

2 100
72.4

1 250
44.6

1 050
95.5

4 400
64.7

(22 050)
( 38.6)

350

750

-

12.1

26.8

0

1 100
16.2

(8 300)
( 14.6)

-

100
3.6

50
4.5

150
2.2

(2 300)
( 4.0)

0

Nganiland
Mest
East
Farais using Tractors
Percetage

Chobe

Maun

National

1.7

50
10.7

300
0

0
5.1

350
( 39.4)

13.8

400
14.3

400
0

0
11.8

800
( 2.1)

1 150
39.7

1 200
42.9

650
59.1

3 000
44.1

(18 350)
{ 32.3)

Mafisa
Percentage

150
5.2

50
1.8

0
0

200
2.9

Hired
Percentage

300
10.3

700
25.0

50
4.5

1 050
15.5

(26 200)
( 46.1)

Borrowed
Percentage

1 000
34.5

600
21.4

400
36.4

2 000
29.4

(7 400)
( 13.0)

Others
Percentage

300
10.3

250
8.9

0
0

550
8.1

(3 600)
( 6.4)

Tractors and Aniaals
Percentage

*if

CROP FARM OWNERSHIP OF DRAFT POWER
Faras owning Draft power
Percentage

(1 250)
( 2.2)

^ ^

I
I
I
I
I
I
I
I

F*

•
•:
21

»

;

APPENDIX 2
SELECTED COtfWATIVE AGRICULTURAL STATISTICS, mUN REGION 1980-66
(Source: Botswana Agricultural S t a t i s t i c s , 1980-86. MoA)
YEAR

I960

1981

1982

1983

1984

1985

1986

4600
4200
3800
3000

4400
3200

4300
3100
2900
2700

TOTAL FARMS
«
N6AHILAKD NEST
Total Faras
With Land
Crop Far «is
Cattle Faroe
Sheep Faras

5200
5000
4700
3500

6000
5700
5400
3900

6000
5400
4500
4000

4400
3100
2700
3000

300

400

300

400

300

500

400

Boat Fare
Other Livestock

2200
3600

2600
4300

2700
4000

2300
3400

2000
3300

2400
3500

2500
34O0

4400
4000
3500
2900

4400
3800
3700
3100-

4200
2200
1600
2500

4200
2000
1800
3100

4500
2200
1700
3200

4400
2700
2500
3000

4500
3000
2900
2800

400

200

200

700

500

600

300

N6AJ1IUWD EAST
Total Fares
Kith Land
Crop Faras
Cattle Farts
Sheep Farts
Goat Faras
Other Livestock
CH08E
Total Faras
With Land
Crop Faras
Cattle Faras
Sheep Faras
6oat Faras
Other Livestock
TOTAL RE6I0N
Total Faras
With Land
Crop Faras
Cattle Faras
Sheep Faras
Goat Faras
Other Livestock

300
2500

2600
3500

2900
3900 '

2500
3000

3200
3500

3100
3900

3100
3300

3000
3700

800
800
800
400

700
600
600
300

700
700
700
300

800
700
600
400

900
800
800
400

6000

1500
1100
1100
900
50

200
600

100
500

100
600

100
700

100
800

100
500

10400
9800
9000
6800

11100
10100
?700
7300

10900
8300
6800
6800

10000
7200
6300
6600

600

500

9400
5800
5100
6500
1100
5600
7600

14800
6300
3200
5900
1100
5600
7300

700
5000
7700

5600
5300
8700 . 7600

800
5200
8000

4O0
400
400

500
1200

10300
7200
6800
6400

750
6000
8300

YEAR
CATTLE FAR!''.:'
NGAMILAND WEST
Cattle Far at
Total Cattle!'000)
Average Siz:
NGAMILAND EAST
Cattle Fans
Total CattLeCWM
Average Size
CHQBE
Cattle Far "as.
Total Cattle!'000)
Average Size
TOTAL REBIOv
Cattle Ear*.:
Tctal Cattle ! W )
Average Si2£

SOAT FARMS
NGAMILAND «EST
Goat Farms
Total Goat! 000)
Average Sist
NGAMILAND EAST
Goat Farms
Total Goat(000)
Average Size
CHOBE
Goat Farms
Total Goat!'000)
Average Sizs
TOTAL REGION
Goat Farms
Total Goat('000)
Average Size

YEAR

1980

1981

1982

1983

1984

1985

1986

SHEEP FARMS
N6AHILAND IEST
Sheep Firm
Total Sheep rOOO)
Average Size
MEMHIUMD EAST
Sheep Fares
Total Sheep ('000)
Average Size

300
4.0

400
5.0

300
4.9

400
5.8

13.3

12.5

16.3

14.5

400
5.0

200
2.0

200
3.0

700

12.5

10.0

15.0

10.4
14.9

300
7.3

500

24.3

20.8

500
5.6

600
9.0

300
4.8

11.2

15.0

16.0

CHOfiE
Sheep F a r e
Total Sheep COOO)
Average Size
TOTAL RE6I0N
Sheep Far«$
Total Sheep <'000)
Average Size

400
8.3

12.9
25.8

50
0.3
6.0

700
9.0

6oo7.0

500
7.9

12.9

11.7

15.8

5000

5700

5400

800

1100
16.2
14.7

12.9
16.1

3100
11.4

4200
15.0

3.7
3.6
3.2

3.6
5.7
2.6

2000

2200

4.7
2.4
2.7
1.8

5.2
2.4
3.7
1.4

700
0.7
1.0
0.8
0.9

800
0.7
0.9
1.1
0.6

1100
21.9
19.9

750
13.4
17.9

TOTAL LWffl
NGAHILAKD tEST
Tarma Kith Land
Area('000)Ha
Land Area/Fara(Ha)
Fields Ota.'000)
Ave.Field Size(Ka)
HGAMILAMD EAST
Faras With Land
Area COOO) Ha
Land Area/Fart (Ha)
Fields(Ho. 000)
Ave.Field Size(Ha)

n.o
2.2
7.1
1.5

4000
9.1
2.3
6.4
1.4

3900

2200

3200

3100
11.2

3.6
3.1
3.6

2700

3000
11.4

3.8
3.5
3.3

CHOfiE
Farts Kith Land
Area('000)Ha
Land Area/Far* (Ha)

Fields (Ho. 000)
Ave.Field SizeOU)
TOTAL REGION
Faras With Land
AreaCO00)Ha
Land Are£/Fara(Ha}
Fields (Ha.'000)
Ave.Field Size (Ha)

800
1.0
1.3
1.0
1.0

1100

3.0
2.7
1.2
2.5

9900
21.1

5800
16.8

7200
20.9

7200
25.6

2.2
14.5
1.5

2.9
7.1
2.4

2.9
10.5

3.6
7.8
3.3

2.0

YEAR

1980

1981

1982

1983

1984

1985

1986

4700

5400

2900

9.5

5.1

6.1

79.1

88.6

2700
10.3
90.4

3100

8.7

4500
84.2
83.3

3800

9.3

63.3

68.0

54.5

5.7
1.5

6.7
1.4

4.2
2.4

2.9
3.6

4.4
2.2

3.4
1.5

2.9
2.1

3500

3700

1600

1800

1700

2500

2800

CROP LAND
NGAMLAHD MEST
Crap f»rm&
Tot.Area PIanted{'000)Ha
Planted Land:Total laod<Z
Fields PlanUd('OOO)
Average Size (Ha)
NSAHILAND EAST
Crap Farts
Tot.Area PIanted('000)Ha
Planted Land:Total Landtt
Fields Planted('000)
Average Size (Ha)
OOBE
Crop Farts
Tot.Area PI anted (' 000) Ha
Planted Land: Total Land ( I

5.6

5.3

2.6

3.4

2.9

2.9

4.0

61.5

79.1

71-8

72.4

55.8

58.0

35.1

4.6
1.2

4.3
1.2

2.9
2.0

2.0
1.7

2.6
1.1

2.7
1.1

3.2
1.3

800
0.9

600

700
0.9

600
0.7

800
0.7

400
0.5

1100

97.3

100.0

100.0

71.4

86.7

0.8
1.0

0.8
0.9

1.0
0.7

0.4
1.3

1.2
2.2

6500
87.7

5100
14.4

6000

6800
12.7

85.7

6300
13.1
62.7

5.7
2.5

8.0
1.6

6.5
1.3

7.3
1.7

90.0

0.8100.0

Fields Planted('OOO)

1.0

0.6

Average Size (Ha)

0..9

1.3 "

TOTAL REGION
Crop Farts
Tot.Area PIanted('000)Ha
Planted Land:Total Landd
Fields Planted!'000)
Average Size (Ha)

2.6

9000
15.2
72.0
11.3

9700
15.4
11.6

7.9

1.3

1.3

11.1

3400

3300

1900

1600

1900

4.6
1.4

700
3.2
3.2

1000

6.0
1.8

3.2
3.2

4.6
2.4

2.0
1.3

3.7
1.9

1500

2000

300
0.8
2.7

1200

2.2
1.1

100
0.1
1.0

1000

1.9
1.3

500
0.2
0.7

0.9
1.0

1.6
1.3

400
0.5
1.3

400
0.6
1.5

100
0.1
1.0

200
0.2
1.0

400
0.3
0.8

300
0.5
1.7

1100

5300

5700

1300

1300

2600

2900

1200

8.4
1.6

7.4
1.3

3.5
2.7

3.5
2.7

5.7
2.2

3.4
1.2

7.7
l.B

8.5

49.6

HARVESTED LAND
NSAHILAND NEST
Farts Harvested
Area HarvestedC000)Ha
Harvested Area/Far»(Ha)
NGAMILAND EAST
Farts Harvested
Area Harvested ('OOO)Ha
Harvested Area/Far»(Ha)
CHOSE
Farts Harvested
Area Harvested*'000)Ha
Harvested Area/Fart(Ha)
TOTAL REGION
i-arts BAI vested
Area Harvested* "CCOBa
Harvested Area/Fart(Ha)

2.4
2.2

YEAR

1980

1981

2250

2600

300
450

300
800

1300

1700

1982

1983

1984

1985

1986

1600
150
450
350
150

1850
250
300
1350
50

1450
100
250
1200
100

1150
ISO
300
1000
300

1050
SO
550
100
SO

1000

1600

450
250

500
400

1200
50
700
600
250

250
50
200
SO
SO

350
100
150
150
SO

200

650

SO
ISO

SO
400

2900
250
1200
500
250

3200
350
900
1750
100

3250
100
800
1750
100

3000
200
1050
2000
550

DRAFT OWNERSHIP
H6AMLAND NEST
\

Owl
Hafisa
Hired
Barones
Others

400

NBAIHLAND EAST

1850

2100

Hafisa
Hired
BorroMed
Others

350
400
800
100

400
750
350
100

CHOBE
Own

300

200

Hired
Borrowed
Others

250
200
50

150
200
50

4400
650
1100
2300
550

4900
700
1700
2250
150

OHO

TOTAL RE6I0N
(tan
Hafisa
Hired
BorroMed
Others

0
0
0
0
0

APPENDIX 3
CATTLE CRUSH FIGURES, NGAMILAND: 1985-1988
FOOT AND MOUTH VACCINATIONS: SHAKAWE (WEST)
CRUSH
Mohembo
Dobetshaa
Kgoaokgwana
Shakawe
Samochiaa
Xhaoga
Khongo
Nxamasere
Kajaja Hest
Kajaja East
Sepopa
Mowana
Tamachaa
Kanana
Ikoga
Xaanxana
TOTAL.

I CHANGE I CHANGE
SEP 88 4/85-4/88 8/85-9/88

APR 85

AUG 85

APR 87

.*UG 87

APR 88

1012

634
302
334

791

478
138
187
846
613

1223

1043

625
670
836

316
131
163
883
386
305
636

859
256
177
743
573
674
753

499
234
265
787
622
492
540

1722
1057

1415
1042

1411

1300

939
982
985
707
552

869
472
604
432
611

784
785
340
467
457
655
926

581
948
334
357
341
582

267
466
1322

1138

499

533

1495

1442

831
897
947
740
561
295

835
877
981
731
676
449

1342
1552

1081
1B82

1506
2209

1078
1084

1653

1043
1296

14240

12792

15198

10427

11513

10221

2089
1748
1835
1445

784
146

1096

566
710

1107
1300

1521
1091

354
172

454
197
676

877
235
364
482

3092
2338

3054
1610

2733
1426

616
968

864
789

1014

1304

987

1016

748
865

662
806
797
452
636

748
825
886
560
573

1652

1223

-15.1
-4.1
-62.0
-43.8
-27.6
-44.9
50.9
-5.6
-5.7
-12.5
-64.1
-36.9
-18.5
122.0
-31.0

6.5

4.4
69.6
41.7
-7.0

1.5
-52.8

1.3
-9.8
-30.4

8.1
-66.0
-51.2
-49.6
29.6
-3.5
-31.1

•19.2

-20.1

1206

-45.1
-72.1
-36.5
-27.6
-54.6
17.3
-82.5
-8.4
-61.2
-28.9
-54.5
-7.3
-82.6
-73.9
-70.7
225.2
-61.0
-69.0

-54.3
-15.1
-28.8
-17.6
37.4
-65.4
-86.2
-1.3
-69.6
-65.4
-49.1
-34.9
-86.5
-77.4
-60.0
150.5
-65.7
-64.3

0
901
906
146

-75.3
-76.9
79.5

-53.5
-54.8
-33.0

17559

-58.1

-57.1

FOOT AND MOUTH VACCINATIONS: GOMARE

Etsha No iO
Etsha No 4
Qurube
Bodumatau
Hathoamodiflio
Goaare
Tubu
Qhara
Kandalangodi
Tlaoima
Tlahale
Nxabexau
Danega
Chiegi
Khubuga
Majwana
Nokaneng
Xwee
Xwee East
Boajwankwe
Nxwere
Thafhi
TOTAL

1995
1368
2395
1506
1000

168

1239

836
1900
1064

171

558
865

3860
3333
4153
1215
1733
1406
3795
3092
2718

1053
3482
2769
4690
2164
1622
1360
4160
2530
2538

2567
3117
3990
1338
1603
2483
3331
1360
2696

139

192

919

1652
3381

1439
2544

1632
3949

1229
2425

381

3788
3090

1937
2006

2394
1857

1389

127

218

490

269

0
935
713
228

46462

40964

40668

22073

19489

618

1352

481
566

FOOT AND MOUTH VACCINATIONS: TSAU
CRUSH
Habu
Kakanaga
Masamo
Senaaxu»
floporota
Konde
TshelojwaniQtsrta
Matsiara
Tsau
Kaure
Dobe
Seinboyo
Molatswana
Setateng
Mapute
Mokolwane
Kgakge
Karaangororo
Kaibara
Xonxwa
Mogoagoe
Katoo
Hakakung
Xhatsitswe
Nxhabexau II
Nxhabexau I
flokgalo
Hotlopi II
Mot 1 op i I
Mosu
Maego
Xharaxhe
Dautshaa
TOTAL TSAU

APR 85

AUG 85 APR 87

2270
2270
2175
1926
1597

2342
2781
2781
1600
1623

226
708
354
942
192

256
698
67
954
283

1617
1145

2032
1105

952
770

908
870

1061
^1^2
1917

1074
2073
1574

AUG 87

APR 88

1896

1625

1197

899

730

2541
1238

1256

728
622
809
576
279
656
401

975
410
848
1618
1018
1532

910
759
838
920
999
1624
1401

805
661
312
867
389
1031

716
722
586
317
541
797
827
1472

1122
1006

957
475
281
471
870
699
1033

SEP 88

807
894
571
581
517
300
457
319
859
409
802
379
289
432
776

866
448
80
849
149
130
295
926
300
97
474

-32.7
-2.6
-45.9
-69.5
-90.7
64.4
-84.3
-89.6
-84.9
-40.7
-87.6
-94.9
-43.9

18829

-49.4

-54.3

1000
1015

320

394

317

226

120

163

1896

1976

2140

1203

1171

567

453

725

661

1116
1428
1483
1506
1034

1730
1870
2486

1789
1247
1537
1149
1366

1101
2516
2042

140
751

163
785

1391

1526

317
337

258
224
928

253
419

1406

1216
1055
1727
1278

1240
1042
1638

802
460
96
521
53
111
207
973
123
32
662
19847

1066
1370
1641

991
629

1346

1137
1717
1144

654
197
451

519

636

1241

1331

231
523
593

39196.0 41230.0

38447

30315

1215

-47.3
-67.9
-71.4
-58.0
-63.9
23.5
-7.3
13.3
19.1
424.0
-40.8
-58.5
-70.5
-38.8
-18.0
-67.1
-46.1
-62.5
-37.7

-65.5
-67.9
-79.5
-63.7
-68.1
17.2
-34.5
376.1
-10.0
44.5
-60.5
-65.7
-68.2
-50.3
-27.7
-51.8
-35.5
-58.6
-38.2
-64.0
-54.6
-18.4
-65.2
-48.3
-94.1
229.1
-33.5
-86.0
-74.1
-46.1
-73.8
-81.3
-61.8

1932

866

I CHANGE I CHANGE
4/85-4/88 8/85-9/88

7C

f

FOOT AND MOUTH VACCINATIONS: SEHITMA

CRUSH
Mmathamagana
I toto
Botshelong
Kaukemwe
Kouwe
Pelotshwaana
Hatlhonahibidu
Spanplerk
Roomane
Xhooga
Masogwana
Manila
Nametsapelo
Hatabologa
Lathamotiyo
Masaianyane
Semolo
Ditoro
Sulabompe
Dokgakana
Menomasweu
Polokabatho
Ipelegeng
Dithapelo
Botshabelo
Boteenyane
Ngumkau

Zoo
Inola
Kgaolo
Koroujlse
Pelotelele
Tudika
Kgwebe
Dirurubele
Togaobone
Pelobotlhoko
Tswelenyane
TOTAL SEHITWA

APR 85

619
508
408
448
536
620

AUG 85 APR 87

968

1111

1099

689
881
428
682
688

646
633
902
804
789
854

1288

1411

213
719
473
258
547

212
769
394
637

304
650
404
297
664

516
446
852
556
733
443
620
486
369
506

1065
1241

1230
1445

1357
1290

183
426
478
274
546
172
173
308

240
385
340
250
751
135
123
194
873

80
378

1372

1228
1213
1219
1598
1392
1459

AUG 87

1177

209
452
341
248
136
809
912

309

285
171
935
563
563
524
426
353
658
167
55
206
449
653
91
136
285
99
238
134
71
168
360
216
384
309
443
717
139
379
37
231
230
233
140
225
133
310

24707

11716

1076
1344
1276

135
231
908

755

896

544
190
19
304
286
838
982
716

1815

1812
1387

1010
1547

871

787

1068
1484

1042

APR 88

545

796
439

1015

1300

1261

1228

233
440
316
519
254
282
448

185
918
404
403
298
281
385

573
237
288
157

1786

1164

68
669
733
260
385
209
654
570

25643

25255

26183

1671

SEP 88

I CHANGE 7. CHANGE
4/85-4/88 8/85-9/88

414
130
700
479
318

-54.0
-66.3
129.2
25.7

-57.2
-88.2
35.7

5.0

*T77

-15.5
-69.0
16.1

-62.7
-4.1
-19.5
-17.8
37.3
-25.1
-37.1
-52.4
-SB. 7
-69.8
-63.3
-62.6
-36.2
-63.2
-59.9
25.9
-100.0

590
364
851
364
232
241
508
436
88
144
217
92
301
170
0
187
195
190
360
188
454
844
60
257
60
462
317
0
HI

1.2
-58.7
-81.5
-69.0
-57.8
-47.4
-50.3
-68.1
-40.4
-63.9
-56.4
—'JO 1

7.4

95
198

-59.0
-45.5
-70.7
-82.2
-68.5
-80.7
-68.2
-50.9
-74.5
-62.7
-84.1
-47.5
-27.2
-55.1
-44.9
-20.2
-70.3
-82.6

-86.3
-80.2
-67.6
-49.7
-21.5
-100.0
-62.8
-100.0
-75.3
-83.0

11150

-54.3

-55.9

-0.6

-77.7
-82.2
-75.7
-75.1
-75.0

6.0

FOOT AND MOUTH VACCINATIONS: TOTENG/MAUN/SHOROBE
I CHANGE I CHANGE
CRUSH
Phathane I
Phathane II
Machaba II
Naraanyane
Setsau
Naune
Machaba I
Sehitwa 11
Mmamotaung
Sehitwa I
legotlhwana I
Legotlhwana II
Toteng I
Ploumo
Megapel wa I
Megapelwa II
Toteng II
Kgoaiotshwana
Teemane
Makola
Makgwelekgwele
Phatshwe
Tsetsefcu/RTC
Matsebe
Marula
Thololaaoro
K'onkogo
Mmakgokong
Haka
Sedibaria
Makgalo
Kontaneng
Xwegxwa
Somelo
Lediba
Patikwe
Kgantshang
Thamalakane
Shashe
N>.araga
Marophe
Tsutsubega
Gomomoga
Goroku
Qharaxau
Sexaxa
Matlapana
Boro
Maun West
Maphane
Daunara Mobile
DaLinara Gate

APR 85

AUG 85 APR 87

941

818

1069

1059

935

664
209
587
584

712
309
804
830

1025

1451

1307

1130

1218

263
726
804

727

832

625

1559
1058
1845
1034

1636

1144

952

997

691
872
655
637
338
353
613

687
375
315

1356

1192

714

JJ/

800
98
274
144
686
145
874

C"fff

J/J

585
1015
1291

1650

885
553
220
e-rz
JJO

770

339

546
295
590
314

2657
1744
2503

1826
1303
2089

472
151
325
365
876

733
147
218
384
231
619
76
365
186

547
1025

/JJ

424
182
430
316
395
266
545

167
162
215

1060
1852 '

447
508
528
591
1093

543
357
218
357
428
193
214
616

1405

1192

261
657
985
331
811
261

648
496
638
375
354
656
462

1384

, 184

316
697

215
238

300
395
280

1266
1671

1071
1075

1452
1092

2744

AUG 87 APR 88

1266
1096
1709

903
353
821
796

526
498
711
578
602
764
66
302
247
11
158
575
314
281
73
919
747
222
506
. 123

149
233
215
117
47
283
415
116
223
283
706
368
226
218
304
645
330
683
196
229
302

SEP 88

215
296
.257

113
104
777

383
201
434
184
274
679
106
94
139
222
241
304
228
227
161

372
155
491
409
131
480
422
643
416
688
576
265
227
478
358
44

692
101

662
120

423
674
776
262
107
290
462
720
328
146
171
316
155

428
191
950
148
234
201
337
673
164
154
154
319
147

431
122

301
235

87
291
375
222
311
171

116
335
342
69

67
507
285
0
47
104
0
385
294
298

656
536
23
113

777

138
366
376
165
298

2474

46
100
1077

660

271

149
78

956
304

4/85-4/88 3/85-9/88
-84.2
-78.2
-67.6
-44.0
-92.0
-51.5
-71.4
-84.0
-85.7
-73.3
-61.7
-64.4
-60.7
-62.7
-70.0
-50.0
-52.0
-21.9
-37.8
-58.9
-44.3

-73.7
-72.0
-63.9
-63.4
-87.1
-59.9
-70.7
-75.8
-73.5
-80.7
-83.4

—71 c

107

-70.2
-84.1
-61.4
-69.0
-44.5
-29.1
-10.8
26.6
-17.8
-56.6
-65.6
-6.0
-26.5
-50.9
-51.8
-54.1
-78.7
-76.2
31.0
-89.5
-66.2
-58.3
-86.7
-53.6
-36.8
-78.5
-85.4
-85.7
-14.9
-83.8

-IT.
L\i*

:

j!i

•

•

1
-J

-80.8
-57.3
-74.1
-77.7
-82.2
-57.4
-31.3
-58.4
-45.4
-61.8
-76.6
-85.3
-54.5
-79.8
59.2
-7.8
-12.2
191.3
-73.5
102.6
-57.8
71.5
-37.4
80.2
45.1
-68.8
-57.5
-56.0
-100.0
-92.6
-72.3
-100.0
-41.3
-36.4
62.0
-30.7
-67.2
-10.7
-71.7

^

•

1 •
*•
*•
:

I
I
I
I
I
I
I

Nxaratshaa
Gabamochaa
Shorooe
Sakapane
Legakabe
Dinaao
Shokcmkwa
Xhomxhwa
Mopako
Boiteko
Nanogaonwe
IMxinikwe
isatsabaga
PhefocUafoka
Tihipidi
Kanana
laun East
Maun Secondary
Thanaiakane Dai
Tsanekona
Mapororo
Xobe I
Dikgatiho
Dauga
Samedupi South
liawana
Samedupi North
Xobe II
Xhana
Tshaadamo
Chanoga
B.L.D.C.
Sedibana
Mabedi North
Miiiuraciweu
Mabedi South
Tatamoga
Matabele Drift
Raire
TOTAL MAUN etc.

1091
1266

861

1075

1171

673

804

2017

1374

173
126
236
281
270
293
176

133
157
157
312
223
268
192
857
530
579
255
0
185
9

930
771
931
10Ó
281
175
324
127
279
163

332
714
883
937
111
' 226

475
285
281

445
92
93
256
151
885
647
380
264

365
325
218
399
619
197
188
317
542
565

312
171
306
145
0
117
380
47
0
67
214
203

707
90
30
575
204
412
519
294

95
13
575
204
412
519
295

733
590
351
540
688
706

2428

7251

166
688
49
0
99
67
409

243
219
0
0
100
86
181

62560

53452

O'-iO

e?7

390
260
0
162
8
52
524
V}1

ft

00

1067

384
832
791
459
126
292
729
161
104
280
126
1082

608
236
151

I*")*?

667
469
635
107
276
553
91
113
285
820
530
89
282
208

-64.8
-34.3
16.7
-77.2
-27.2
131.7
208.9
-42.7
-61.5
-4.4
-28.4
17.4
14.1
-39.5
-41.9

-85.8
-43.0
-41.7
-66.1
-19.5
75.8
252.2
-70.8
-49.3

-77.2
1412.5
-86.5
-48.3
-91.2
-53.7
31.7
-41.3
-61.4
-12.9
144.2
-27.1
-51.1
-70.7

-62.7
1966.7
-86.1
-42.0
-56.7

69
186
5
181
74
195
j54
99
244

733
20
351
540
688
706

37
121
7
271
20
169
428
128
154
539
481
137
155
159
609

TfCT

7.8

4336

4336

2705

3561

11.4

463

177
29
228
211
228
233

114
104
7n
.
366
2?7
244
174

6.6

266
64
455
340
529

463
375
266
64
455
340
529

56241

38692

30295

27293

T-TC"
sji J

n| n

"•TO
Jj7

463
152
125
298

6.3
327.1
-38.2
-83.2
-51.3
-1B.4

"Jul

V

144.1
108.5
-10.8
885.1
86.6
39.3
73.9
-50.9
en c

-69.2
-40.8

Ji. J

113.1
240.3
-43.0

127.0
183.7
-3.9

-51.6

-48.9

NGAMILAND SECOND COMMUNAL DEVELOPMENT AREA. EAST
FOOT AND MOUTN DISEASE VACCINATIONS: LIVESTOCK VACCINTAED
Crush Name
Apr.85
Aug.85
Apr.86
Aug 86
Apr.87
Aug.87
(Figures in brackets show %age change over previous peri
1526.00 1976.00 1268.00
auxwi
1896. 00 1162.00 1908.00
-38.71
29.49
change l/2yr.
64.20
-20.02
-35.83
change lyr.
0.63
31.33
3.56
-16.91
overa
•a change l/2yr.

500.00

206.00
-58.80

Xakao
1062. 00
% change l/2yr.
% change lyr.

1086.00
2.26

1313.00
20.90
23.63

1108.00
-15.61
2.03

1068.00
-3.61
-18.66

1015.00
-4.96
-8.39

1017. 00
Sek ondomboro
% change l/2yr.
% change lyr.

775.00
-23.80

1142.00
47.35
12.29

632.00
-44.66
-18.45

938.00
48.42
-17.86

863.00
-8.00
36.55

Ngarange
'a change l/2yr.
% change lyr.

830. 00

909.00
9.52

928.00
2.09
11.81

638.00
-31.25
-29.81

1095.00
71.63
18.00

835.00
-23.74
30.88

Shaowe
% change l/2yr.
% change lyr.

802. 00

703.00
-12.34

462.00
-34.28
-42.39

338.00
-26.84
-51.92

399.00
18.05
-13.64

415.00
4.01
22.78

Letsau
% change l/2yr.
"/o change lyr.

707. 00

837.00
18.39

668.00
-20.19
-5.52

762.00
14.07
-8.96

968.00
27.03
44.91

759.00
-21.59
-0.39

1148. 00
Mawana/Xoro
% change l/2yr.
% change lyr.

1014.00
-11.67

1102.00
8. 68
-4.01

987.00
-10.44
-2.66

1153.00
16.82
4.63

1088.00
-5.64
10.23

1428. 00
Dongu
% change l/2yr.
% change lyr.

1243.00
-12.96

1383.00
11.26
- 3 . 15

1214.00
-2.33

1331.00
9.64
-3.76

1095.00
-17.73
-9.80

1499. 00
Seronga
% change l/2yr.
% change lyr.

1235.00
-17.61

1466.00
18. 70
-2.20

1183.00
-19.30
-4.21

1298.00
9.72
-11.46

1017.00
-21.65
-14.03

2066. 00
feekae
% change l/2yr.
I change lyr.

1986.00
-3.87

2748.00
38.37
33. 01

896.00
-67.39
-54.88

1000.00
11.61
-63.61

380.00
-62.00
-57.59

1591.00

1940.00
21.94

1657.00
-14.59
4. 15

768.00

1149.00
49.61

1183.00
2.96
54.04

Gunutsoga
% change l/2yr.
.« change lyr.
Beetsa
% change l/2yr.
% change lyr.

TOTAL
12455.00 10950.00 13117.00 11638.00 14815.00 11781.00
% change l/2yr.
-12.08
19.79
-11.28
27.30
-20.48
% change lyr.
5.32
6.28
12.95
1.23

APPENDIX 4
LIVESTOCK IN CHOBE DISTRICT
LOCATION

1986

1987

1988

Mabozo
% Change

566

391
-31
1277
4

344
-12
1279
0

2367
29

1343
-43

Parakurungu
% Change

1227

Satau
% Change
Yambezi

1828

Kataba
% Change

911

760
-17

794
4

Kachi kau
% Change

797

1139
43

1229
8

Kavimba
% Change

934

1099
18

1030
-6

Mabel e
% Change

1082

1356
25

1194
-12

Kazungula
% Change

44

47
-16

Lesama
% Change

164

Km 256.
% Change

25

56
27
102
-38
272
988
883
23

733
-17

1358

Pandamatenga
% Change

717

Huhuwe

328

Kasane

112

du Plessis
TOTAL
% Change

40
8775

149
46
251
-8

8
9702
11

9759
1

APPENDIX 5
BOTETI AREA CATTLE CRUSH FIGURES
(Only partial time series data availabl
CRUSH
Bonwakgomo
Henoakwena
Moreomaoto 2
Moreomaoto 1
Motopi 3
Motopi 2
Motopi 1
Ramothupi 2
Ramothupi 1
Tsatshamo
Dorogae
Tsopalagkomo
Manoga
Gwana
NgwanaaKhutsana
Gudixhabe
Boxtapoluso
Xwiltshaa
Sokwane 1
Sokwane 2
Sokwane 3
Tsoi 1 & 2
Zaoga West
Dikwalo 1 & 2
Marotobolo
Gwaraga
Kweedurao 1 & 2
Kweekudi 1 & 2
Habe
Khumaga
Ngamisane
Mabe
Makgotong
Beetshao
Xhumo 1
Xhumo 2
Mabe
Ngabetsoro
Garobe
Pul a
Iyoka 2
Xhixhoo
Rakops 1
Rakops 2
Madikola South
Osa
Xhedio
Xhobe

FEB 1986 FEB 1987
150
559
550
415
664
256
642
598
372
427
619
139
203
319
89
209
398
134
309
333
500
953
234
748
190
357
901
336
161
0
0
884
471
350
294
377
714
420
0
235
1165
184
153
302
1332
433
424
1058

CRUSH

FEB 1986 FEB 1987 7. CHANGE

Tsia
Nakalaphala
Kgomotshwano
Monabe/Tlamma
Matopi
Garigae 2
Qarigae 3
Tapana

417
336
253
421
218
292
335
829

TOTAL
Nwerekamo
Jubui
Goi
Sukwane East
Zauga West
Zauga East
Nochaba
Tsienyane
Toromoja
Madikola North
Xerexwa
Sebulayaphuti
Jumasere
Nyomorodomo

23662
615
166
89
269
0
312
328
413
204
413
871
546
760
528

0
236
477
175
342
0
695
743
839
626
541
575
696
1033

-100.0
42.2
436.0
-34.9

5514

6978

26.6

337
957
0
213
38
259
465
303
41
0
0
529
0
246
351
640

757
549
243
265
403
458
856
539
35
462
286
124
164
220
0
0

124.6
-42.6

-10.6
-100.0
-100.0

TOTAL

4379

5361

22.4

BRAND TOTAL

9893

36001

TOTAL
Borokwe
Kedia
Mmegwa
Kudubane 1
Kudubane 2
Poloka
Xhwixhwidisao
Xhwichaga
Bokgobokanela
Dwaatsha
Xhuutsha
Lebunyane
Iyokae 3
Beetshorosa
Beetsao
Magothong

-100.0
111.9
79.9
311.3
51.6
-37.9
5.3
-8.4
95.6

24.4
960.5
76.8
84. 1
77.9
-14.6

-76.6

FORESTRY AND VELD PRODUCTS
INTRODUCTION
Forest and veld products were among the earliest resources
used by man. They are still a source of many subsistence
requirements in the study region, but are attracting
increasing attention as marketable products. In this chapter
we present in brief what is known about the utilization of
forest and veld products, the national and District level
policies and goals towards such products, on-going projects
and programmes related to them, and various issues
surrounding their utilization.
2.

GENERAL DESCRIPTION
A wide variety of veld products (vegetable and insect) are
used in Botswana, and for numerous purposes: building and
roofing, furniture, tools and utensils, art and crafts,
transport, food and drink, medicines, and weaponry.
Utilisation patterns in many cases are restricted to sources
areas, but some items are marketed widely. Some products are
used by particular ethnic groups and not by others, even
though the two groups may live together.

3.

SPECIFIC DESCRIPTION

3.1

Forestry
There are four commercial forestry concessions in Chobe
District and the Nata State lands of Central District as
roughly shown on the accompanying Map 1. They are:

1
2
3
4

Chobe Forest Industries
Botswana Exotic Timbers
Timber Milling Botswana
Van Gaas

-

Chobe and Kasane Forest Reserves
West of Sibuyu Forest Reserve
Tamafupa area, Nata Statelands
Km.105 to Sibuyu, west of the main
Nata Kasane road.

The main two species cut are Mukwa (Pterocarpus angolensis)
and Mukusi (Baikiaea plurijuga), although small quantities
of Tsaudi (Guibourtia coleosperma) are also cut. Monthly
volumes cut vary considerably, as shown in Table 1.
Most of this timber is sawn, and much of it is exported. It
is used primarily for sleepers, flooring and furniture,
including high class joinery and veneer.
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FORESTRY CONCESSIONS
LEGEND
1.
2.
x -~>-3.
1
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FORESTRY CONCESSIONS

Note: Concession
boundaries not
available for Nos
2 and 3.

/^ jp
f
$%Js-jy^s

~'

kf

t;"

Choba Forest Industries
Exotic Timbers
Timber Milling Botswana
Van Gaas

f

TABLE 1. SAMPLE OF MONTHLY TOTALS OF TIMBER CUT IN FOREST
CONCESSIONS (M3)
Month/Year

Jun/86
July
August
Sept.
Oct.
Nov.
Dec.
Jan/87
Feb.
Mar.
Apr.
May
June
July
Aug.
Sep.
Oct.
Nov.
Dec.
Jan/88

Concessions (Numbers refer to listing in text)
1
2
3
4
Mukwa
Mukusi
Mukwa
Mukwa
Mukwa

761,269
523,257
846,664
648,206
515,028

460,311
377,995
417,469
494,674
575,212

34,116
5,100
45,806
44,414
214,346

634,875
495,331
724,459
710,708
430,778
313,547
225,094

343,895
314,557
277,615
335,233
170,431
251,040
104,144

254,240
121,657
118,056
84,447
86,048
180,791
41,353
151,294

46,6
50,6
60,0
54,5
63,3
63,0
44,5
56,828
24,283

174,656
135,664
67,231
165,888
354,657
149,130
104,503

Source: Forest Officer Returns, Ministry of Agriculture.
Note: These figures include both royalty and non-royalty timber.
Absence of figures indicates only that the figures were not
available at the time of data collection.
3.2

Other Products
Surveys to identify potential commercial production of veld
products begin from the standpoint of what is currently
being used - on whatever scale.
P.W.Henry (1966, 1978) listed the popular uses of several
species of timbers in the Chobe District as in Table 2.
Table (3) lists various other natural products used in the
Okavango region as presented by Campbell (1976).
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TABLE 2. FOREST PRODUCTS AND THEIR POPULAR USES
Product/Species

Use

Terminalia sericeae (Mugonono)
Croton gratissimus (Mologa)
Pteleopsis myrtifolia (Moangabalo)

Poles for hut building

Baikiaea plurijuga (Mukusi)
Sclerocarya caffra (Morula)
Pterocarpus angolensis (Mukwa)

Sledges

Baikiaea plurijuga
Entandrophragma caudatum (mopomena)
Afzelia quanzensis
Pterocarpus angolensis
Guibourtia coleosperma (Tsaudi)

Canoes

Pterocarpus angolensis

Paddles and chairs

Combretum imberbe
Afzelia quanzensis
Slerocarya caffra

Mortars

Colophospermum mopane
Acacia giraffae

Pestles

Schrebera trichoclada
Ochna pulchra

Wooden spoons

Kigelia pinata
troughs
Sclerocarya caffra

Wooden drinking

Ricinodendron rautanenii
Sclerocarya caffra

Stools

Combretum imberbe
Terminalia sericeae

Ploughing yokes

Brachystegia boehmii

Fibres

TABLE 3. VELD PRODUCTS USED IN THE OKAVANGO AREA
Product

Use

Euphorbia tirucalli

Used to poison pools when fishing

Euphorbia tirucalli, and
Croton megalobotrys
(motsebe)

Used for poisoning pools

268

TABLE 3 CONTINUED
Product

Use

Sanseviera Spp. (mokgotse)
and Hibiscus caesius,
soaked in a solution from
Acacia karoo (mmoka)

Fishing nets.
Sanseviera also used for making
string, used among other things for
snares.

Hyphaene petersiana
(mokola palm)

Rope, baskets.

Hyphaene petersiana
(mokola), Phoenix
reclinata (tsaro), Cyperus
articulatus, Miscanthidium
teretifolium (reeds)

Baskets

buoyant reeds (madintsi)

Floats, from which to hang the
fishing nets.

Grewia, Hibiscus, and
reeds (chita)

Fish traps.

Diamphidia beetle,
Polyclada flexuosa (Morula
beetel),
Boophone disticha (leshoma

Used for making poisons for hunting,

my),
Swartzia madagascariensis
(moshakashela),
Solanum panduraeforme
(morolwane)
Dischapetalum cymosum
(mogau)
Sterculia tomentosa
(mokokobuyu)

Moshakashela also used by
Bahambukushu to poison the snail
hosts of bilharzia.

Fibre mats

Pterocarpus angolensis
(morotomodi, mukwa)
...(mohetelo)

Used for dyes.

Abrus percatorius (mopiti)
Afzelia quanzensis
(muwande)

Decorative beads are made from the
seeds.

Albizzia vesicolor
(motshwarakgane)

Used for making soap

Elephantorrhiza
elephantina (mositane)

A source of tannin
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TABLE 3 CONTINUED
Product

Use

Combreturn imberbe
(motswiri),
Erythrophleum africanum
(mopondo)

Made into charcoal for forging iron.

Diplorhyncus augustifolia
(mongoma), Loranthus spp.

Source of birdlime

Kigelia africanum
(moporota), Lonchocarpus
capassa (mopororo)

Dug out canoes (mokoro)

Berchemia discolor
(shesha), Burkea africana
(shii) Baikiae plurijuga
(mokusi)

Used for making wooden household
articles.

Sclerocarya caffra

The bark is boiled and the water
drunk as a anti-malaria drug

Securidaca longipedunculate (mofufu)

Anit-malarial drug

Terminalia sericea
(mogonono)

Leaves boiled and liquid drunk as an
anti-purgent.

Harpargophytum procubens
(nkakarane)

Tubers boiled and the liquid used
against fever.

Leonotis micropylla
(semomonane)

Used against the common cold.

Euphoribia spp. (loatswa)

Source of medicine against snake
bite.

Maerua schinzii
(moratletla)

Eaten as a spinach

Nymphaea caerulia (tswii,
water lily)

Bulb, stalk and flower eaten.

Cyperus papyrus
Prionium serratum (tsita reed)
Panirani mobola (mabola),
Sclerocarya caffra
(morula), Rhicenodendron
rautenii (mongongo)

I
£
I

3|

Young shoots (koma) eaten
Crushed and mixed with water,
allowed to stand, then eaten, as a
drought food.
The fruit and nuts of these trees
are eaten.
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TABLE 3 CONTINUED
Product

Use

Hyphaene petersiana
(mokola) , Phoenix
reclinata (tsaro)

Sap is tapped and used for making
intoxicating wine.

Panirani spp. (mobolahatshe), Sclerocarya
caffra (morula), Grewia
flava (moretlwa)

Fruits used in brewing beer.
Moretlwa berries crushed and mixed
with honey for kgadi.

Andanosia spp, (Mowana,
baobab)

Drink made by soaking the fruit in
water.

Diospysros mespiliformis
(mokutshumo)

Fruit used to make a drink, that may
become intoxicating if left to
stand.

Combretum transvallense
(mokata), Artemisia afra
(longana)

Leaves used for making tea.

Gonimbrasia belina (phane
"worm"), Cirina forda
(nato)

Dried and eaten.

Taylor and Moss (1982) have provided some information on
distribution of some products around selected villages
across the country. It can be assumed that areas close to
settlements are most heavily exploited, but it cannot be
assumed that wherever a resource is located close to a
community that it is exploited - there may be social or
cultural reasons why a product used in one area is not used
in another. The BaYei for example collect and eat a variety
of swamp foods that are not used by their close neighbours
the Hambukushu (Bendsen,1988). Maps produced by Taylor and
Moss (1982) do illustrate that one cannot assume either that
a particular resource found in one community is found
throughout a similar environment. Thus it is not possible to
construct a reliable map of utilization on the basis of
current information.
The mokola palm (Hyphaene petersiana) is a source of basket
weaving materials, and its sap is tapped for palm wine.
Basket weaving is a major income earner in the Etsha area,
annual sales being in the region of P100,000 (Arntzen and
Veenendal, 1986). Monageng and Terry (1985) reported that,
due to improper harvesting methods, the palm population is
being destroyed and basket making materials are becoming
scarcer. Two other trees - motsentsila (Berchemia discolor)
and mothlalaoka (Euclea divinorum) - which are sources of
dye, are also becoming scarcer (Monageng and Terry, 1985).
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This appears to be a fairly localized depletion, as Bendsen
and Gelmroth (1983) found no scarcity further south in the
Gomare area. There it appeared that there were localized
scarcities of fuel wood.
Larson (1975) provides an account of the craftwork of the
Hambukushu of the Okavango, detailing some of the species
used for canoe, bowl making, and building. He describes the
basket and mat weaving and the pottery making, and mentions
tanning of skins, and the use of ostrich eggs in making of
decorative beads, but unfortunately gives no quantitative or
specific locational information.
4.

PLANS. PROJECTSf AND PROGRAMMES
Plans, projects and programmes related specifically to
forestry in the region include:
- Timber surveys in Shakawe area. Forests on both sides of
the Okavango River have been surveyed, but not to a
sufficiently adequate level of quality to enable a true
assessment of resource availability and exploitability.
- A survey of commercial hardwoods has been proposed. This
would cover all the hardwood forests in the study
region, and would include studies into appropriate
levels of extraction bearing in mind regeneration
characteristics and requirements. These latter would
also be studied.
- Consideration of awarding a timber concession in the
area to the east of the Okavango. A private timber
company has expressed interest.
- Expansion of Maun plant nursery
- Full development of the Eucalyptus plantation at Toteng
- Woodlot planned for Shakawe
- Hyphaene petersiana experimental plot established at
Etsha for education in propagation methods
- Ongoing study (KCS) into impact of increased mokoro
construction on riverine vegetation
- Large parts of Chobe are designated Forest Reserves, and
all flora is protected in the National Park.
- Two companies currently operating commercially in Chobe
District:
Chobe Forest Industries: operates saw mill at Kasane,
logs in Kasane and Chobe Forest Reserves.
Exotic Timbers: operates from Km 171 on main north
road, based on elephant-damaged trees OUTSIDE Sibuyu
Forest Reserve.
- Established nursery at Kasane will continue emphasis on
fruit trees; the nursery in Kachikau plantation will
concentrate on fence and building poles.
- There are two timber concessions in the Nata Statelands,
of which one only is well defined (van Gas).
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Plans and proposals exist for the Boteti CFDA as follows:
- The Boteti CFDA programme will mount awareness campaigns
aimed at increasing an appreciation of trees, and
encouraging afforestation.
- Rakops Community Junior Secondary School and six other
primary schools are to be assisted with establishment of
small (l-2ha) woodlots.
- six villages in the Boteti area are to be encouraged and
helped to establish 50ha. community woodlots: Mopipi,
Kedia, Xhumo, Madikola, Toromoja and Rakops.
Plans, programmes and projects related to other veld
products include:
- proposed research into both handicraft material use, and
veld product resources (proposed under the National
Conservation Strategy).
tjiMi Project to propagate Hyphaene petersiana (mentioned
above under Forestry)
- Ngamiland District's nutrition programme includes the
intention to "analyze the use and nutritional
composition of traditional foods and define in what way
they can be improved without major cost and mainly using
local produce."
- Ngamiland District's Remote Area Development Project
includes a component of: 'handicraft assistance,
development, and marketing' Of specific interest is the
posting of a SRADA at Beetsha, and a Principal RADO at
Gomare who will follow-up this programme.
- A nation-wide survey of flora has been proposed. A
vegetation survey of the delta has been completed but
not yet published. An on-going Ecological Zoning
consultancy in the Delta is also collecting information
on veld product use, but this will not include
quantitative data. There has also been a study on the
use of trees in the area for making dug-out canoes
(mekoro).
- In the Pandamatenga area commercial "leases" are granted
each year for the exploitation of thatching grass. The
headman of Pandamatenga has been given responsibility by
the Chobe Land Board for overseeing the harvesting of
thatching grass in the area. The District Conservation
is also involved.
- In Central District (Boteti) crafts (eg. baskets and
woodcarving) will be encouraged based at Kedia, but not
restricted to that locale.
- Veld products and local food processing are to be
investigated in the Boteti area under the CFDA
programme.
- A local skills and products survey undertaken by the IFS
Office in Serowe and covering the Boteti area may
provide some insight into local use and development
potential of veld products. This survey identifies
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significant producers of goods derived from veld
products, but does not include any quantified data on
exploitation, nor specific locational information on
source areas.
5.

GOALS. POLICIES. AND LEGISLATION
The broad National policy on wood resources is:
- to match the supplies of wood resources to demands for
consumption and productive purposes based on
regeneration and new plantings.
As presented in the NCS technical paper on Forestry, the
Forestry Section recognizes localized depletion of wood
resources and sets out the following aims:
- to prevent depletion in those areas unaffected
- to alleviate the problem in the areas already affected.
The long term national goals are to:
- ensure a sufficient supply of wood for the whole
population, both rural and urban
- prevent environmental degradation from the loss of the
forest resources and to preserve biological diversity
- encourage the integration of forestry into the farming
system and land use planning process
- promote employment creation and income generation
through forestry projects
- allow for import substitution
- encourage the use of substitute in those areas where
demand exceeds supply and encourage the use of more
efficient wood stoves.
Priority actions outlined in the NCS Technical chapter are,
in brief, to:
- to strengthen the Forestry Unit,
- refine forestry policy and long term programme,
- analyze financial needs and NGO support requirements,
- conduct resource inventory and study species growth
rates,
- analyze in detail utilization of northern hardwood
forests, their resources, their regeneration capacity,
their management requirements,
- assess the environmental impact of Government subsidies
for destumping,
- identify most appropriate forms of agro-forestry for
Botswana,
- improve working linkages with MMRWA (Energy Unit) and
MLGL (Planning Unit and DLUPUs),
- design and mount a public education campaign on
forestry.
There is no clear policy statement in the Ngamiland DDP III
on forestry development. However, the Plan presents an
implicit intention at District level to:
- develop commercial forest resources,
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- continue the development of afforestation,
- monitor the use of certain key species (primarily those
used in basketry)
- ensure that remedial steps are taken, in the event of
local over-exploitation.
Neither Chobe nor Central District Development Plans have
clearly stated policies of their own on forestry and veld
product utilization. Chobe's Plan supports the national
goals of using Forestry to provide employment and diversify
the local economy.
The broad national policy on veld product utilization is:
- to achieve increased and sustainable use of veld
products, both to generate economic opportunities and to
maintain the productive capacity of these assets (from
NCS Working Draft # 4 ) .
In general terms, Ngamiland's policy on veld products is
embodied in their DDP III statement on district
implementation of the National Conservation Strategy. This
stresses:
- the 'sustainable yield' approach to renewable resources
- efficient use of these resources through improved skills
- identification of alternatives to relieve pressure on
certain resources eg. species used for basketry
- creation of alternate employment opportunities, again to
reduce dependence (and pressure) on a few resources eg.
mokola palm (Hyphaene petersiana)
The legislation relevant to forest and veld products is as
follows:
Agricultural Resources Conservation Act, 1974
Fauna Conservation Act, 1976, and as Amended, and
supplementary Regulations
Noxious Weeds Act, 1976, and Noxious Weeds Order, 1968
Purchase of Agricultural Produce Act, 1960
Locusts Act, 1976
Aquatic Weeds (Control) Act, 1971
Herbage Preservation(Prevention of Fires) Act, 1976
Forest Act, 1976
Under Section 17 of the Forest Act the Minister has
permitted residents of Kasane, Kazungula, and Lesoma (S.I.
43 of 1968), rights to gathering and use "for their own
domestic use but not for sale or barter" of specified forest
and veld products within the Kasane Forest Reserve. The
products are listed in Table 4.
Some veld products have been declared noxious weeds or
pests, their propagation discouraged, and their eradication
on privately occupied land can be legally demanded of the
occupier (Government of Botswana, 1976b, 1976d, 1971).

275

TABLE 4. PRODUCTS WHICH BONE FIDE INHABITANTS OF KASANE,
KAZUNGULA AND LESUMA MAY COLLECT WITHIN THE KASANE FOREST RESERVE
"firewood from dead fallen trees provided that collection is made
by donkey or head-load and not by motor vehicles;
"poles of the following tree species for the purposes of erecting
huts and cattle kraals Botanical name

Vernacular name

Terminalia sericeae
Croton gratissimus
Colophospermum mopane

Mogonono, Moguba
Mologa, Monoka
Mophane, Ihane

"fruits of the following trees and bushes:
Adansonia digitata L.,
Dialium engleranium
Henriques,
Guibourtia coleosperma
(Benth) J.Leon,
Riconodendron rautanenii,
Berchemia discolor
Amblygonocarpus andogenesis,
Bauhinia macrantha Oliv.,
Bauhinia urbaniana, Schinz
Parinari curatellifolia
Blanch ex Benth,
Parinari capensis Harv.,
Popowia oborata Engl and
Diels,
Annona senegalensis Pers.,
Annona stenophylla Engl
and Diels,
Ximenia spp.,
Xylopia odoratissima Welw.
ex Oliv.,
Grewia spp.,
Sclerocarya caffra Sond.,
Strychnos spinosa Lam.,
Strychnos innocua Del.,
Strychnos cucculoides
Baker,
Vangueria spp.,
Abrus precatorius L.

Baobab, Moana, Ibozu, Mubuyu
Mohamani, Usimba
Motsaudi, Tsaudi, Isidi
Mugongo
Motsintsila, Mozinsilz, Izizi
Mbaimbai

Mmola, Mola hatshe, Mobola hatshe
Mochinga, Mochings chnga
Mokanamanawe, Matakwabolim,
Moosomoso
Moboroo
Morotologana, Morotologa, Moroto,
Morotonoga
Ure, Situnduwanga
Birobiro, Mogwana, Notuu, Chiriza
Morula
Mogorogoro
Muteni
Mokorukoru
Mmilo, Mopiti
Mopiti, Musasasati, Gum caragi

Mogwana, Muhwana

"the underground stems of:
Bothriochloa glabra

c

Mopondopondo, Motoope
Mupondopondo, Moshanja, Kuji
Mobola

"leaves of the following species:
Grewia spp.

r

Morama, Xcam, Xije"

Source: Statutory Instrument 43 of 1968.

m

CONFLICTS AND ISSUES
Naamiland
The main issues in forest utilization in Ngamiland are:
- over-exploitation OL certain species in particular areas,
eg. Hyphaene petersiana, fuel wood,
- incomplete knowledge of the resource
- concern about nature of regeneration following harvesting
- remoteness of commercial hardwood forests
- generally apathetic or negative attitudes to tree
planting
- damage and destruction of forests by fire and wildlife,
especially elephants
- in some areas natural forest associations are affected by
livestock husbandry through overgrazing and bush
encroachment, and spreading of specific species (eg Acacia
erioloba)
- The implications for natural vegetation, of the Southern
Okavango Integrated Water Development Project which
include:
- Boro dredging that would cause the drying up of 38km2
of wetlands and loss of reed beds, and other riverine
or wetland veld products;
- Maun Reservoir which would affect riparian vegetation
(including woodlands downstream) and may encourage
proliferation of aquatic weeds.
Chobe District
In Chobe District, issues include:
- veld/forest fires and problem of firebreak maintenance.
There are inadequate funds to cut and maintain adequate
firebreaks; there are problems with acquiring and
maintaining the necessary heavy plant, for example, the
CTO workshop in Kasane does not have (1988) a heavy plant
mechanic, nor a supply of necessary parts, but must refer
to Francistown for all requirements as and when they
arise. There are, on the other hand, possibilities to
cooperate with the Department of Wildlife and National
Parks on firebreak maintenance, and simpler equipment
could be used for maintenance (tractor-drawn scrapers and
chain saws) once firebreaks were cut.
- lack of a comprehensive forest management plan
- incomplete knowledge of the resource, both within and
outside Reserves. There is particularly a lack of
knowledge about the nature and requirements of
regeneration of commercial species following harvesting,
and the possibility that fire plays an important role.
- Damage and destruction of forests by fire and wildlife,
especially elephants.
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- Forest Reserves are not fully demarcated, nor are they
sign-posted as required under the Forest Act (S 10).
- No specified concession area (i.e. no map) for Exotic
Timbers - lack of Sibuyu Forest Reserve demarcation makes
it difficult to ensure that the company is NOT cutting in
the Reserve.
- Forest Reserves boundaries conflict with the need for
additional land by Lesoma and Kazungula villagers.
- Waste of off-cuts at CFI sawmill, and remains of trees cut
in forest. In other words there is concern about the
management of CFI.
- Restrictions on veld product use imposed by Forestry and
Park regulations, which restrict local residents from
fully utilizing veld products and from making a living
from their extraction and use.
- There is incomplete information on veld products,
particularly on the quantities currently utilized and the
sustainable yields.
6.3

Central District - Nata Statelands and Boteti
In the Nata Statelands and Boteti areas of Central District
the main issues relating to forestry are:
- undefined (ie, unmapped) concession for Timber Milling
Botswana in Nata Stateland,
- veld/forest fires and problem of firebreak maintenance
(Nata Statelands)
- lack of a comprehensive forest management plan
- incomplete knowledge of the resource (Nata Statelands)
- concern about nature of regeneration following harvesting
- damage and destruction of forests by fire and wildlife,
especially elephants in Nata Statelands,
- little understanding of the inter-relationships between
timber extraction operations and wildlife utilization
potentials,
- fuelwood pressure is leading to cutting of live trees in
parts of the Boteti area,
- apparent vacuum in authority regarding management of trees
and fuelwood harvesting in the Boteti (hence the call,
during NCS consultations, for chiefs to have and exercise
authority).
- Overgrazing and excessive fuelwood harvesting leads to
change in vegetation associations in favour of undesirable
species (Boteti area). This overstocking and overgrazing
adversely affects veld product potential (Boteti area).
- Inadequate knowledge of the resource, its potential, its
detailed distribution, etc. (both areas)
- Unmonitored, unlicensed and uncontrolled cutting of
thatching grass in Nata Statelands
An over riding issue common to all Districts in the region
is that of differentiating between subsistence and
commercial extraction of forest and veld products. Districts
have suggested bye-laws that would allow local authorities
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to regulate extraction of quantities beyond personal
domestic consumption, and through licensing, to raise local
revenue, in line with the philosophy that individuals making
profit from communal resources should pay for the privilege.
These bye-laws have not yet been approved. The present
situation allows un-restrained exploitation of specific
resources and encourages (by the economics and management
aspects) the excessive harvesting of products in those areas
most accessible. This concern applies particularly to
firewood, thatching grass and reeds, but also to products
used in basketry and other crafts.
MAIN INFORMATION SOURCES
Taylor and Moss (1982) conducted a survey of veld product
distribution and utilization. Conducted on a national scale,
it provides useful information on products used, but does
not claim to provide a complete coverage of distribution,
nor a quantitative assessment of exploitation.
Campbell (1976), and Henry (1966) have provided detailed
lists of traditional veld products (as quoted in this
paper). For commercial exploitation of timber resources, the
Forestry Section of the Ministry of Agriculture maintains
records of timber extraction.
Taylor (1980), and Wehmeyer (1980) and Taylor and Moss
(1982) have suggested the commercial exploitation of a
number of veld products, and have been careful to restrict
their recommendations to those products whose
commercialisation would not seriously damage the resource.
They have listed a number of species which are currently
used, but whose commercialisation should not be permitted.
GAPS IN INFORMATION
The lack of information, even as reliable estimates, of the
quantities of individual veld products utilized, and of the
distribution of exploited resources, is the most serious gap
and is mentioned repeatedly as an issue in the Districts.
Accurate information on distribution of the resource,
coupled with correspondingly accurate assessments of
utilization are necessary to long term plans for safe
exploitation.
Besides the straightforward need for knowledge on the
distribution and utilization of the resources, there is need
for more detailed understanding of the ecology of each
product, and especially the requirements for regeneration
and/or propagation. This is true not only for commercial
hardwood species but for other veld products as well. For
example, if some species require veld fires for germination
or maintenance of a specific vegetation association, while
other products are serious damaged by fire, mechanisms (eg
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timing of controlled firing) must be found to overcome the
apparent conflicts between species. A better understanding
of the influence of dry and wet years on the populations of
insects (eg phane, jumping bean, silk moth - Gonometa
postica) will also help in establishing safe annual take-off
rates, to maintain satisfactory populations on the longer
term.

9.
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WATER USE AND TRANSFER
INTRODUCTION
Given that the availrbility of water is a determinant to all
natural and human life and activities, and in view of
Botswana's generally limited water resources, the issue of
water use is extremely important. In this chapter we explore
the use of water for domestic purposes, agriculture and
livestock husbandry, in commerce industry and mining, and as
a habitat for food. Policies, goals, and legislation
regarding water use are presented, as is a description of
on-going activities in the water sector.
In spite of an apparent abundance of water in the Okavango
and Chobe rivers, there are still issues and conflicts in
its utilisation. These are also explored briefly in this
chapter. Finally comments are given on information sources
and some of the more significant gaps in information on
water use.
GENERAL DESCRIPTION
The study area harbours Botswana's major water sources, the
Okavango River, the Kwando and Linyanti Rivers, and the
Chobe/Zambezi river system. Fresh groundwater is available
at shallow depth in the vicinity of the delta although the
yield is often fairly low. At greater depth the water is
often saline. Moving away from the surface water sources
the depth to the groundwater table and the salinity
increases as a rule. Many boreholes yield water that is not
suitable for human consumption, some are even deemed unfit
for livestock watering. However, water systems installed
for most larger settlements in the area depend on
groundwater except for Kasane, where water is drawn from the
river. Many people living in settlements close to surface
water and where formal water supply systems have not been
installed, depend on this surface water.
The primary uses of water in the region are for domestic and
livestock watering. Molapo (flood recession) agriculture
depends on the natural rise and fall of flood waters, but
apart from this, very little 'irrigated' agriculture takes
place. Other than the special case of Orapa, there are few
significant industrial water users in the region.
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3

SPECIFIC DESCRIPTION
The primary uses of water in the region are for:
- domestic: drinking, washing, cooking, etc
- livestock watering, and to a lesser extent wildlife
watering
- crop husbandry: flood recession (molapo) farming, and
irrigation
- commercial and industrial, including mining
- as a source of fish and some plants
- as a medium for transport and recreation in some areas

3.1

Domestic utilisation
There are no reliable figures showing current utilisation of
water for domestic purposes for the region as a whole. Table
1 lists communities where formal supplies (reservoirs and
tap stands as a minimum) have been installed, and where
there are proposals for expansion or new systems. Except
where there are significant Government residential camps,
most of these village supplies consist of public tap stands.
Maun, Kasane, and Orapa have significant numbers of private
connections, while Gomare, Shakawe, and other communities
where Government staff are located have smaller reticulation
schemes with private connections. Domestic (including
institutional) demand in Maun is estimated at 1360 m-yd
(1985) (BRGM, 1985 p.6), in Orapa 4000m3/d. (SMEC, 1987b)
Some estimates have been made on per capita consumption
rates under different supply systems: standpipes - 15 1/p/d;
on site standpipe - 60 1/p/d; inside the house - 150 1/p/d.
(DWA is currently using the rates provided in Appendix A.
SMEC used an average rate of 30 1/p/d - Final Report Vol
III, pg 172 and BRGM (1985) used a figure of 30 1/p/d for
standpipe use.)
TABLE 1. COMMUNITIES WITH WATER SUPPLY SYSTEMS
Village

System
Exists

Ngamiland
Shakawe
Mohembo East
Xakao
Kauxwe
Ngarange
Nxamasere
Sepopa
Seronga
Beetsha
Gunotsoga
Ikoga
Etsha 6/Dihayi
Etsha 13

X
X
X

X
X
X
X
X
X
X
X
X
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Planned

TABLE 1. CONTINUED
System

Village
Exists
Gomare
Tubu
Nokaneng
Habu
Kgakge
Tsau
Sehitwa
Kareng
Makakung
Botatogo
Bodibeng
Semboyo
Toteng
Komana
Maun
Matlapana
Gani
Shorobe
Mababe
Zankoyo
Chanoga
Makalamabedi
Phuduhudu

Planned

x
X
X
X
X
X

?

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

Chobe
Kasane
Kazungula
Kachikau
Kavimba
Muchenj e/Mabele
Satau
Parakurungu
Pandamatenga

X
X
X
X
X
X
X

Central/Boteti
Motlopi
Khumaga
Rakops/Tsienyane
Toromoj a
Xhumo
Mopipi
(Orapa)

X
X
X
X
X
X
X

x

Original settlement patterns, and the potential for growth
of settlements reflect to some extent water quality, in
particular to the level of dissolved salts. If economic
considerations determine settlement location in spite of
water availability or quality,(eg mining enterprises) water
must be piped in and/or treated. Generally, surface water in
the region is of acceptable standard in terms of chemical
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properties for domestic as well as other purposes. Other
than in Kasane, Maun and Orapa, no village systems in the
study region include treatment of the water. In many areas
surface and ground water sources have high coliform counts.
Refer to the chapter on HYDROLOGY for details of water
quality surveys.
Livestock watering
Stock are watered wherever surface water is available in
settled areas. Where there are no surface water sources,
hand-dug wells and boreholes form the primary water sources.
In much of the region this ground water is brackish or
saline to varying degrees. No figures exist on water
consumption from these sources, but some data are available
on yield. Ngamiland water sources are relatively welldocumented (Bendsen) but only 4% of those surveyed have
yield figures, and 40% have Total Dissolved Solids figures
(a measure of impurity). Chobe and Boteti areas are less
well documented and mapped. Estimates of requirements for
cattle vary from 40 to 60 1/head/day. UNEP (1983) suggests
45 1/head/day for cattle and 8 1/h/d for small stock (p.42).
The Department of Wildlife and National Parks has drilled
boreholes, and supplies water for wildlife in Nxai Pan
National Park, at Savuti and elsewhere in Chobe National
Park. No details on supply and consumption are available.
See additional comments in the chapter on WILDLIFE
UTILISATION.
Crop Husbandry
The study region covers all areas of the country in which
molapo agriculture is practised. Major areas include the
Gomare-Nokaneng flats, the Shorobe area, Nhabe and Boteti
rivers, and the "enclave" of Chobe District. Traditionally
molapo agriculture has been entirely dependent on annual
flood regimes, and has accordingly been affected by
historical changes in flow patterns across the delta. More
recently, steps have been taken to manipulate and/or restore
water flows to potentially productive melapo areas. These
efforts include the ongoing Thaoge River Flow Restoration
Project (ONV/DWA), sometimes called "Scheme Dl" (FAO/UNDP,
1977). This is a design for a 14.5 km long canal with a
peak flow of 5 m3/sec. There are proposals to go further
upstream with a canal (scheme X), and one for the improvement of the existing channel (scheme Y) (FAO/UNDP, 1977).
The aim is to restore and increase molapo production in the
Gomare and Nokaneng areas (SMEC, 1987c).
A high level lined canal suggested by SMEC that would
start
at Sepopa would have a nominal discharge of 15 m3/sec and
would be aimed at supplying the Gumare-Nokaneng area with
water primarily for irrigation (molapo). In order to take
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the grazing pressure off the Gumare-Nokaneng area schemes
have been proposed, to pipe water to livestock-watering
points between Sepopa and Gumare where under-utilised
grazing are said to be available. The economics of this
schemes are said to be positive, but environmental and
hydrological implications may be quite detrimental (SMEC,
1987c).
A Molapo Farming Development Project (AE02) is on-going in
the Shorobe area. This project involves the construction of
bunds and gates to manipulate flood waters for increased and
improved use of melapo for arable production. 10,000 m 3 /
hectare is the estimated requirement for this development
(Roostee, 1983). If 5,000 hectares were to be developed (see
NDP 6, Project AE02) some 50 million m3/annum would be
required. Compare this with an average annual flow of the
Thamalakane at Maun of just over 320 MCM. Annual variations
can be extreme from 31 MCM in 1973 to 895 MCM in 1978. The
requirements for supplying the full 5,000ha could not be met
in 80% of years, without imposing unrealistic and
unacceptable restrictions on downstream users.
The Ministry of Agriculture has supported an irrigated rice
project (AE16) since 1979, close to the mouth of the Boro
River. The technical feasibility of growing rice has been
proven (NDP 6) but there have been problems with water
supply. There is also a moderately sized private irrigation
farm close to Dikgatlong where the Boteti River branches off
from the Thamalakane. The rice project uses flood
irrigation, the private scheme uses overhead sprinklers. The
Secondary School has a horticultural operation that depends
heavily on irrigation.
In Chobe District FAO/UNDP established an irrigated
agriculture project between Kasane and Kazungula. This
project has had a checkered history, plagued primarily by
management and economic difficulties, rather than with
technical problems. Water is drawn from the Chobe river. No
consumption figures are available, but no shortage is
anticipated, and water is not a constraint.
Commercial. Industrial and Mining
Although Orapa is not itself within the study region, it is
a major potential consumer of Okavango waters. Orapa's
requirements were the primary motive behind bunding and
dredging works in the Boro, Nhabe and Boteti rivers, and the
construction of the Mopipi Dam in the early 1970s. These
works had serious impacts in some areas and for some users.
Downstream Nhabe river water users originally lost most of
their surface water source because of the control works on
the Nhabe which had previously received approximately one
third of the Thamalakane flow. Lake Xau subse-quently dried
up. Downstream from Mopipi water supplies were severely
curtailed for much of the year. The Mopipi Swamps were
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seriously dehydrated and flows to the Makgadikgadi Pans were
cut off.
More recently tighter regulations have been imposed on
Orapa's extraction of Boteti waters, restricting the periods
of extraction to times when Mopipi Swamp exceeds a specified
level. Water must now also be allowed into Lake Xau and into
the Makgadikgadi Pans. A greater flow into Nhabe River was
reinstituted soon after the original bunding works because
of the severity of the impact. To compensate for these
restrictions and the natural decrease in Boteti's flow
during the recent drought years, Orapa has developed local
ground water resources. It is thought, however, that these
well fields are being mined (SMEC, 1987) and that Orapa will
eventually have to rely once again on the Okavango. Total
Orapa demand is presented in Table 2, which shows both
domestic and industrial use.
TABLE 2 ORAPA WATER DEMAND
Year
1987
1992

Industrial
(m3/day)

Domestic
(m3/day)

17 500
35 000

4 000
5 000

TOTAL
(m /day)
(MCM/a)
3

21 500
40 000

7.8
14.6

Source: SMEC. 1987a. (p.170)
Maun is the only other major centre where commerce and
industry occur on the Okavango system. The major user is the
BMC Abattoir.
Industrial water demand in Maun is estimated at 452 m3/d
currently, rising to 1639 m3/day in the year 2 000
(SMEC,1987a). Presently Maun depends on groundwater, most of
it supplied by the Shashe well field south west of the
village. There are other boreholes in the village.
The only significant industrial user in Kasane is the Chobe
Forest Industries. No figures are available on actual
consumption.
No separate figures are available for the commercial sector
in either Maun or Kasane. Tourist facilities not connected
to major village reticulation systems, have their own
supplies. Facilities away from the Delta generally have
groundwater sources, those within the Delta draw directly
from surface water.
3.5

Water as a Source of Food
Both the Okavango/Boteti and Linyanti/Chobe systems have
provided the basis for traditional fishing and as a source
of vegetable foods, particularly among the baYei. More
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recently commercial fishing has been introduced to Lake
Ngami, the Delta, Lake Liambezi, and Mopipi Dam, though
flood regimes have variously affected the continued success
of these activities. The chapter on Fisheries explore this
subject more thoroughly.
Water as a Medium of Transport and Basis for Recreation
Both river systems provide a medium for traditional
transport and communication, primarily through the use of
the dugout mokoro. More recently, modern ferries have been
introduced to overcome the constraint to land transport that
the rivers have imposed. The waters of the Okavango, its
Delta, and of the Chobe have also become a major attraction
for recreation not only by providing appealing scenery, but
also by providing novel recreational 'activities' - canoe
rides, sight-seeing motor boat cruises, and game fishing.
See also the chapters on Infrastructure and on Tourism and
Recreation.
PLANS, PROJECTS AND PROGRAMMES
Schemes for Transfer of Water within the Region
Mention has been made above to the works undertaken in the
early 1970s to improve the flow of water to Orapa, and the
on-going project to restore flows in the Thaoge River on the
western fringe of the delta. Several schemes for transfer of
water are presented on the map entitled WATER USE AND
TRANSFER. Apart from the projects to supply Orapa the main
purpose of many schemes has been to provide water for
agricultural development. Soils suitable for irrigation have
been found to be less abundant than initially expected in
the Thamalakane-Nhabe area, but more promising in the
Gomare-Nokaneng area.
FAO/UNDP (1977) proposed transferring water by pipeline to
grazing areas some distance from rivers in order to reduce
pressure on grazing close to river banks and to reduce
pollution of these rivers. FAO/UNDP were interested
primarily in the Hainaveld regarding this type of transfer.
SMEC (1987) have suggested a similar scheme with a similar
rationale west of Sepopa. The idea here is to reduce the
grazing pressure on the Gomare-Nokaneng flats, where
irrigated/molapo agriculture is envisaged to expand, and to
make use of presently under-utilised rangelands.
Other purposes have become increasingly important in the
current schemes e.g. supplying water for further development
of Maun and vicinities and providing a supply for Orapa
township and the Mine. In both cases, the groundwater
resources has been heavily depleted and new wellfields have
had to be developed with increasing number of boreholes
required. In Orapa the resources have most likely been
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mined over a long period whereas in Maun the problem has
arisen as a combination of the recent drought and
increasing demand. Shashe wellfield south-west of Maun now
provides more than 2/3 of the water needed and the old
boreholes in the town may have to be closed down due to
pollution risks.
Shashe well field has water of high quality but is
susceptible to pollution because of its proximity to Maun,
its shallowness, and the lack of any protective impermeable
cover (BRGM,1985). To protect it from pollution Maun's
physical growth must be diverted from the south west.
Furthermore, there are some doubts as to the well field's
ability to supply Maun's long term needs, especially in
drought periods. Eventually alternate sources will be
required (SMEC, 1987a).
SMEC (1987) has proposed certain works, as shown on the map
(WATER USE AND TRANSFER). The bunding and channeling
schemes inside the delta have been disregarded mainly due to
environmental concern. Both the Panhandle large scale
transfer and the Kunyere scheme were deemed uneconomic. The
proposal finally recommended includes the creation of the so
called Lake Maun (Maun Reservoir) and the lower Boro River
improvement (lower Boro Scheme, A3) with alternative
solutions for further transfer of water down to Orapa. A
summary of supply possibilities are found in Table 3 and
Figure 1 may serve as a complement to the large map WATER
USE AND TRANSFER.
In late 1987 Government made its decision to enter the
detailed design stage of a project that would see the
construction of a dam at Samedupi, creating the Maun
Reservoir, and of a control structure at Matlapaneng. This
will be complemented with the channelization of 25 kms of
the lower Boro River. Studies at the feasibility level will
be undertaken on the Sukwane Dam on the Boteti River.
Significantly, Government also stated its intention not to
entertain any further dredging or channelization of the
Boro River beyond the 25 kms proposed in the present scheme.
4.2

Schemes for the Transfer of Water Outside the Region
The plentiful waters of the Okavango have long inspired
dreams of large scale transfer schemes. (See FAO/UNDP, 1977
Vol 1 for description of early schemes.) SWECO (1973) made
preliminary cost estimates of a transfer scheme to eastern
Botswana ie Francistown area. Such a scheme was deemed
uneconomic, and would have had, in addition serious
environmental implications. VIAK (1984) has predicted that
Eastern Botswana's water demand beyond 2010 will require
transfers from either the Okavango or Chobe systems. Costs
per m 3 in the Francistown area were calculated then to be
P0.80 from the Okavango, eight times the cost for supplies
from a new dam on the Tati River.
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TABLE 3 SUMMARY OF SUPPLY POSSIBILITIES
System
Configuration

Orapa
Supply
% of yrs

A
B
C

57
70
19

D

26

-

E
F
G
H
I
J

76
91
91
96
96
93

?
96

Average
Melapo
Flooded (ha)
1
2
2
2
3
3
2
3
3
3
3
3
2
3

800
100
150
610
940
150
390
430
060
130
760
980
690
400
100

Irrigation
(ha)

(?)
(?)

(?)
(?)

1
1
3
1
1
2
1
4
1
6
1
1

200 (?)
200 (?)
800
400
300
600
300
100
300
300
300
300
300
000 (?)
300

Maun
Water
Supply
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Notes:
1. (?) means estimated
2. Configuration:
A. No development
B. Lower Boro River Improvement
C. Maun Reservoir
D. Maun Reservoir and Lower Boro River Improvement
E. Maun and Sukwane Reservoirs
F. Maun and Sukwane Reservoirs and Lower Boro Improvement
G. Maun and Sukwane Reservoirs, Lower Boro Improvement and
Xo Flats Channel
H. Maun and Sukwane Reservoirs, Lower Boro Improvements, Xo
Flats Channel and Kunyere Reservoir.
I. Maun Reservoir and pipeline from Samedupi to Orapa
J. Maun Reservoir, Lower Boro Improvement, and pipeline from
Samedupi to Orapa.
Source: SMEC. 1987. Phase 1 Final Report Executive Summary p. 50.

Extraction of water in the headwaters of the Okavango,
Linyanti and Kwando rivers could potentially make an impact
on water availability within Botswana. The Namibian Government is actively pursuing plans for the Eastern National
Water Carrier that will eventually take water from the
Okavango to other parts of Namibia (Brown et al, 1985). The
planned extraction is less than 3m3/sec (MoA, 1987). This is
approximately 0.8% of the average flow into Botswana at
Mohembo. It is not expected to have a significant impact on
downstream flow (the WA model of Okavango flows (Dineer,
1985) suggests that the impact will be less than 3% of the
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average outflow at Maun). For comparison the Thaoge restoration scheme canal has a designed flow capacity of 5 m 3 /s.
Concern arises, not so much because of this particular
Namibian scheme, but because of the current international
legal situation in which Botswana has no agreement with
either Namibia or Angola to safeguard its future requirements in the event that either country undertakes much
larger-scale water extraction projects.
No water transfer schemes are planned in the Chobe District,
but VIAK (1983) predict the need for a large scale water
transfer from the Chobe/Kasane or Okavango after 2010 to the
more heavily populated regions of Eastern Botswana, as part
of a national water supply grid. The calculated cost of
Chobe water delivered to Francistown would be P1.00/m3.
Other On-cfoincf Activities
Other water-related activities in the region include:
- Continued programme of water supply provision in villages,
including new systems (see Table 1), expansion of
existing systems such as in Maun, Gomare, and KasaneKazungula. The Kasane system is also being investigated
for support of a sewage system, and will include an
expanded treatment plant capacity. A feasibility study is
on-going on the water-supply system in Maun, with a new
study into the control of pollution of the Shashe
wellfield about to start.
- A study of lands area water needs is to be undertaken on a
national basis, as a first step in the execution of the
WB03 Project in NDP VI. This project is aimed at
supporting arable agricultural activities by ensuring
domestic water supplies in the lands areas.
- A survey, by DWA, of water users (including surface water
users) and of water polluters. This covers KasaneKazungula, Thamalakane, and the Delta but will be expanded
to cover other areas, and will continue indefinitely.
- A survey of water rights is also being undertaken,
specifically in relation to the implications of the
planned southern Okavango water development project.
- In support of the above survey of polluters, and for
general quality control monitoring the DWA is improving
its laboratory in Maun.
- Continued programme of groundwater exploration under the
GS10 project of NDP VI.

291

GOALS. POLICIES. LEGISLATION. AND ADMINISTRATION
At the National level two policy themes are presented in NDP
VI Chapter 8:
- to provide reasonable access to a safe water supply to
the whole population.
- to provide water supplies to facilitate the achievement
of Government's broad objectives of rural development
and employment creation.
The general objectives outlined in NDP 6 are to:
- continue the development of new village water supply
schemes and extension of existing ones
- ensure that the goal of improved health is achieved by
encouraging hygienic use patterns, and by protecting
water resources from pollution
- assist in the creation of new productive activities in
particular by providing the water required for commerce
and industry, but also providing the water required for
support sectors
- plan for the medium and long term water requirements of
Botswana taking into account all potential demands
The Ministry's resource allocation and pricing policy
incorporates three considerations:
- Equity: demands that all Batswana should have access to
safe water
- Efficiency: users should be encouraged not to waste this
expensive and scarce resource schemes should be cost
effective and properly maintained.
- Affordability: resources available to the sector are
limited, with implications for:
- cost recovery,
gearing capital investments to sustainable recurrent
costs,
standards of provision
definition of Government's role in the sector.
The different situations pertaining in urban and rural
communities has led to the application of different
principles:
- Urban users should pay full cost of supply so that no
subsidy is required from Government. An appropriate fee
structure is used to encourage conservation.
- Rural water users are subsidised on equity grounds,
because income levels and population distribution make
it impossible for the schemes to be self-supporting.
The
-

pricing structure applied in rural areas has three aims:
to limit burden on GoB's recurrent budget
to conserve scarce water
to offset the attraction of urban areas
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There are a number of other aims and actions:
- The DWA sees the need to take urgent action on sewerage
in major villages to protect the environment and
safeguard water resources against pollution. Consideration is being given currently to restructuring the
administration of the water sector in such a way that
sanitation, specifically water-borne sewerage, can be
administered by the same authority. This is being done
because of the close link between waste water disposal
and protection (and/or treatment) of water supply
sources (MMRWA & MLGL, 1988).
- High priority is to be given to research into resource
potentials and long term planning of resource use to
avoid future conflicts in water demand. This includes a
national Water Masterplan to guide the sector's development investment through the medium and long term (DWA,
1988) .
The major legislation governing the extraction and use of
water is the Water Act (Cap 34:01). Under this Act the Water
Apportionment Board was established to control the granting
of water rights. It was by use of the provisions of this Act
that the rights of Orapa to extract water from the Boteti
River (as well as from wellfields) could be regulated to
safeguard other users.
There are three piece of legislation directly concerned with
water, and of relevance to this region:
- Water Act 1968. Cap 34.01
- Boreholes Act 1956 Cap 34.02
- Waterworks Act 1962 Cap 34.03 and its Waterworks
(Amendment) Act 1983 (16/83)
The Water Act recognized the right of any private person,
without a formal water right, to use surface water to which
s/he had lawful access, for watering stock, drinking,
washing and cooking, or use in a vehicle (S.5). However,
there is no right of property in public water (S.4). Section
11 clearly states that after the Act's commencement, no-one
can acquire any rights in relation to public water by reason
of length of use or elapse of time i.e. prescriptive rights.
The Water Act, in S.34, specifically binds the State, in its
provisions. Thus all Ministries and Departments or other
Government agencies must obtain Water Rights from the Water
Apportionment Board under this Act.
The Act seeks to control the pollution of public water, and
requires the permission of the Water Registrar for the
intro-duction of any poison in public water to which a
member of the public may have access. (The Fish Protection
Act 1975, allows the Minister of Agriculture to exempt any
person from Section (4) of the Fish Protection Act that
prohibits the use of explosives, poisons or noxious
substances as means of more easily catching fish. This
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presumably does not exempt such activity from the need for
permission from the Water Registrar.)
Under the Borehole Act anyone drilling a deep borehole (over
15 meters) is required to provide records and samples to the
Director of Geological Surveys.
Under the Waterworks Act the Minister of Mineral Resources
and Water Affairs can declare, by notice in the Gazette, an
area to be a Waterworks Area, within which a public water
supply should be established, or an existing system taken
over. A Water Authority must be established for each
Waterworks Area (Ss. 3,4).
In order to provide a secure supply of water to the people
within a Waterworks Area, the Water Authority may acquire
rights to take water, and may construct all necessary works
to ensure this supply, including impoundment of rivers and
streams. Any property or interest taken over must be by
agreement, except where it is for securing an adequate water
supply. But even then the expropriation is subject to
payment of compensation (S.5).
Besides these national laws, the North West District
Councils has adopted the Control of Boreholes (Model) Byelaw
(S.I. 74 of 1971), which allows the Council to control more
closely the use of specified boreholes, and to charge for
any water supplied, specifically for livestock watering.
Botswana has no international legal agreements with Namibia,
Angola or Zambia to safeguard its rights to water from the
Okavango, Kwando, Linyanti, or Zambezi River systems.
Contact with Namibia is maintained, however, at a technical
level through SARCCUS. Botswana is a also signatory to the
Agreement on the Action Plan for the Environmentally Sound
Management of the Common Zambezi River System, under which
participating countries agreed to work towards the
development and adoption of "a regional convention for the
protection, management and develop-ment of river basin
resources." (UNEP. 1987, Annex I, pg 11)
There are a number of Government agencies involved in the
administration of water use. Table 4 below lists the main
actors and their responsibilities.
TABLE 4. GOVERNMENT AGENCIES AND FUNCTIONS IN WATER
ADMINISTRATION
Agency

Main water-related functions

Ministry of
Mineral Resources
and Water Affairs

Water Policy
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TABLE 4. CONTINUED
Agency

Main water-related functions

Department of
Water Affairs

Water Resource Planning
Planning, construction and operation of 17
Major Village Water Supplies (in Waterworks
Areas)
Planning and construction of Minor Village
Water Supplies.
Borehole maintenance/cleaning service.

Department of
Geological
Surveys.

Groundwater investigations
Maintenance of borehole records.

Water
Apportionment
Board

Regulation of water abstractions.

Ministry of Local
Government and
Lands

Through its urban and rural development
policy, can influence water developments, and
provide finance for water provision.

Department of
Local Government
Audit.

Audits all Councils' accounts including
expenditure on district water supplies.

Department of
Unified Local
Government Service

Recruitment, deployment and training of
Council staff, including water sector staff.

Department of Town
and Regional
Planning

Planning of settlements, including population
projections, and planning of physical
expansion of villages.

District Councils

Operation and maintenance of Minor Village
Water Supplies installed by DWA.

Pollution control.

Implement, where adopted, the Control of
Boreholes (Model) Byelaw.
Department of
Meteorological
Services

Hydrometeorological data collection,
analysis and dissemination.

Ministry of
Health.

Public Health Policy.
Enforcement of Public Health Act (provisions
against pollution of public water)
Monitoring hygiene of public water supplies.
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TABLE 4. CONTINUED
Agency

Main water-related functions

Ministry of
Agriculture

Agricultural policy and project design,
including that related to stock watering,
irrigation, fisheries.
Enforcement of Fish Protection Act (with its
provisions for use of explosives and poisons
in the capture of fish).

Small Dams Unit of
the Ministry of
Agriculture
Agricultural
Resources Board.

Design and construction of small rural dams
for irrigation and stock watering.

Land Boards

Allocation of sites for cattle posts and
stock-watering boreholes.

Enforcement of the Agricultural Resources Act
(water is defined in this Act as an agricultural resource); control of water-caused soil
erosion.

Source: MMRWA & MLGL. 1988.
Recent reviews of water and sanitation administrations
(HIFAB, 1987; and WLPU, 1987) has led to a proposal to reorganize the administrative structure and to incorporate
water-borne sanitation under the same system, rather than
continue its current separate system. Since 1981 there has
been an Interministerial Water and Sanitation Committee,
established to improve formal coordination between the
various agencies with water and sanitation-related
functions. It has not met as often, nor functioned as well
as originally intended (MMRWA & MLGL, 1988).
CONFLICTS AND ISSUES IN WATER USE
6.1

General
Although 10,000 MCM of water on average flows into the
country at Mohembo each year, only 450 MCM leaves the delta.
Annual variation is very high. Most economic development,
and in consequence, most large scale water users, are
situated south east of the delta. This results in increasing
competition and conflict over water use, as one moves down
the Okavango and across the Delta.
The hydrological balance of the delta is so sensitive that
any measures to increase the outflow or alter the internal
flow patterns (eg the Thaoge Restoration Project) have
potentially serious environmental consequences for large
areas within the delta. On the other hand natural events
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have often had far more dramatic impacts on the internal
flow patterns.
Significant types of conflict arise in discussions regarding
use of the waters for industrial/mining which require
ensured outflow, but which in turn may change the swamp
ecology of the lower delta and potentially affect wildlife
patterns, fish populations, and the economic sectors that
depend on them.
Side effects deriving from certain proposals (eg creating
the Maun Reservoir) meant to ensure adequate water supplies
include negative health, sanitation and environmental
impacts, as well as having impacts on supplies and users
downstream (positive and negative).
The relative scarcity of the resource, coupled with its
crucial role in most economic sectors, leads inevitably to
conflicts in its use and the need to make difficult
decisions. The growth of modern, intensive farming with
increasing use of chemicals, as well as the increase in
potentially polluting industries imply a danger to water
sources, which are met by strict controls on location and
standards. A conflict of interest arises as development
goals appear to be restricted by the necessity for public
health and protection of the resource. The need to use
toxic chemicals to control disease vectors has wider
implications for other water-based activities, such as
fisheries, as well as water treatment.
Impoundment of water along a river course raises questions
regarding the rights of downstream users, just as it
requires stricter control of upstream activities.
Many of the conflicts in water use occur at a very local
level, but are common throughout much of the region. Other
conflicts and issues occur, or are expected to occur, as
broader sectoral competitions for an increasingly scarce
water resource, and take place on a regional scale. All of
them reflect a need for attention at policy levels several
of them highlight the need for new legislation, as fundamental bases for the planning and management that are
needed.
Water is a fundamental component in the natural world. The
variability of its spatial distribution through the year is
an important driving force in wildlife migrations. Its
spatial distribution has also had a very basic role in
determining the human settlement patterns through the
region.
The importance of water to both wildlife and humans has led
inevitably to conflicts between the two. Normally, human
occupation of an area close to a water source will cause
enough disturbance that wildlife numbers will decline
steadily, in much of this region there is some form of
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protection for wildlife that interferes with this normal
pattern, allowing animals to live relatively undisturbed in
close proximity to human settlement, so that conflicts
continue.
The lack of control of small water sources on individual
agri-cultural allocations was cited as a cause for livestock
concentration and subsequent damage to crops and rangeland.
Land Boards use an 8km distance rule in "allocating
boreholes" at cattleposts. The main consideration is not one
of water use but of range management. In lands areas
however, farmers are permitted by law to develop a water
source on their land holding, without the need to obtain a
formal water right. They may draw up to 22,750 litres per
day without such a right. This is sufficient to water 440
livestock plus provide an household of five with 150 litres
per person.
Agricultural staff and livestock owners freguently argue
that wider spacing of waterpoints, and opening water points
in remoter areas, is the answer to the overgrazing problem.
Yet under the present system there is no control over the
small (less than 22,750 1/day) extraction points. Ground
water exploration is expensive and there is inadequate
knowledge of ground water resources in most of the study
region. The Department of Geological Surveys is seen as the
responsible body to carry out this exploratory work,
although many private people attempt to locate boreholes on
their own.
Legal Issues
Frequently the conflicting interests in water raise legal
issues. The prospect of large scale extraction of water from
the Okavango Delta has brought to the fore the fact that, at
least at the point of flow FROM the Delta, the water
resource is limited, variable in quantity from year to year
as well as from season to season, and cannot meet all
potential demands all of the time, without some form of
manipulation. This raises various questions regarding legal
rights to water, and the mechanisms for settling disputes
that may arise over the apportionment of water.
The implications of the various water-related laws, are not
clear, particularly to the people affected. Misunderstandings of these laws can cause considerable public unease
and emotional debate during consultations on major water
extraction projects.
There has been some mis-understanding relating to the rights
of Government agencies to drill and equip boreholes or
construct dams without formal Water Rights, in spite of the
very clear statement in the Water Act that Government is
bound by the Act.
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There is also potential for conflict with regards to the use
of poisons in water. The Fish Protection Act forbids the use
of poisons or explosives as fishing techniques but implies
that the Minister (of Agriculture) can exempt researchers
from this prohibition. No reference is made to the Public
Health Act, nor to the Water Act, which also forbid the
polluting of public water with any toxic or hazardous
substance. The Water Aut gives the Water Registrar the right
to set pollution standards in specific cases.
On a higher level the lack of international agreement safeguarding Botswana's water needs, in the event of either
Namibia or Angola diverting significant quantities of
Kwando/Linyanti water for their own use, is a cause for
concern. Also relevant on the international scale are the
environmental impacts of any regional water transfer scheme
(such as the on going project in Namibia) through the introduction of non-indigenous flora and fauna to the Okavango.
6.3

Naamiland
Issues and conflicts in water use and transfer specific to
Ngamiland include:
- Contamination/pollution of village water supplies, whether
surface or groundwater, most frequently by improper
sanitation facilities, but also from poorly managed solid
waste disposal.
- Urban (eg Orapa and Maun) and irrigated (molapo and/or
other methods) agriculture requirements for longterm
supply reliability vs impact on eco-systems of large scale
manipulation of surface waters. This may affect wildlife
populations, fisheries, and tourism. Impoundment of water
has implications for health. In any case, projects which
have a significant impact on the delta's hydrology should
be followed up by scientifically based research to
quantify the impact, both on the hydrology itself, and on
the environmental/ecological consequences.
- Open water sources for livestock often occur in arable
lands areas, creating conflicts between livestock and crop
sectors. Wildlife compete for the same sources and create
conflict situations.
- Large parts of the District are underlain by saline ground
water, restricting possibilities for deconcentration of
livestock.
- Spread of Salvinia requires continuous monitoring and
control. The current biological control system is
apparently functioning well, but there remains a potential
conflict with the tsetse eradication programme that uses
chemical spray.
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- The impact of fishermen, tour operators and Government
agencies on aquatic vegetation (opening or clearing
channels through reed beds, small islands, etc) and
thereby on channels and water flows. These actors also
have an potential role in the spreading of aquatic weeds.
- Maun's water supply suffers from:
- a depleted and unreliable ground water source
- an outdated and inadequate reticulation system
- poor water quality, in spite of some treatment
- inadequate wellfield monitoring and protection.
- The water level of Lake Ngami. This is already subject to
fluctuations in rainfall and river flows, and there is
concern that the planned water transfer scheme will reduce
flows to the lake still further. This has implications for
fishing, and livestock watering in the area and for birdlife. Project and DWA staff maintain that the planned
project is designed to maintain some flow into the lake,
and indicate that further detailed studies are being
undertaken.
6.4

Chobe
Issues and conflicts in water use in Chobe include:
- Relatively accessible surface water in the Enclave has
meant that water catchment components of ALDEP have not
been very popular. There is also a lack of well-digging
technology in the area, that might have sustained a more
positive response.
- Spread of Salvinia requires continuous monitoring and
control. Current biological control system apparently
functioning well, but potential conflict with tsetse
eradication programme that uses chemical spray. It is also
difficult to maintain total control over the spread of
Salvinia by local fishing canoes.
- Drying up of Lake Liambezi has meant the decline of
fishing in the area, with fishermen moving upstream to
Shaile. This has brought up the possibility of the
introduction of salvinia farther upstream, by fishermen's
boats. The move has also led to conflicts between the
fishermen and hunting concessionaires.
- Undefined border through Lake Liambezi and along Chobe
system affects security of fishing fleet.
- Pollution of Chobe River, particularly by tourism
facilities, and the Health Centre. A new potential source
of pollution is the planned quarry and stone crusher being
established for the construction of the new airport.
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6.5

Boteti
Issues and conflicts in the Boteti area include:
- conflicts over water between arable cropping, livestock
and wildlife along the Boteti river. The presence of water
has attracted settlement, livestock husbandry, flood
recession cropping, and wildlife, creating a situation
amenable to predation of domestic stock, damage to crops
by domestic stock and wildlife.
- widespread saline groundwater away from the Boteti, which
has resulted in perpetuation and increase in concentration
of settlement along the river. The few locations where
potable water has been found away from the river, also
attract increasing populations.
- the potential impacts of alternative Okavango water
transfer methods -eg. dam and reservoir at Sukwane. These
impacts include the potential for employment creation
through increased fishing and tourism. The reservoir will
create a physical barrier between human settlement and
stock on one side,.and Game Reserve on the other and
reduce some of the current conflicts. However, the
presence of permanent water may encourage the establishment of hippo and crocodiles, both of which will
introduce new conflicts with agricultural pursuits. Hippos
compete directly with livestock for grazing and do damage
croplands elsewhere. Other negative impacts include the
loss of some of the better arable land in the area, and
more general dislocation of some households, a probable
increase in health problems, potential serious damage to
vegetation along the east bank as permanent water attracts
a concentration of wildlife within the Makgadikgadi Pans
Game Reserve. The Sukwane Dam proposal will be subject to
a more detailed feasibility study starting in 1989.

7

MAIN INFORMATION SOURCES
The District Administration in Maun maintains a record of
boreholes in Ngamiland District, which also includes data on
yields, quality, rest levels, etc. Not all information is
available for all boreholes. Chobe and Boteti regions are
not covered to the same extent by this type of data.
However, the Water Apportionment Board also keeps records of
those who have applied for and been granted formal Water
Rights. Department of Geological Surveys maintains a data
bank on boreholes, including those drilled for mining
purposes. Council offices, maintain some records on village
water supplies.
The Department of Water Affair has begun to collect
information on the use and pollution of surface water in the
region. This exercise will become a regular programme which
will allow monitoring of the resource through time. This
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should become a valuable source of information on surface
water users (not necessarily on quantities consumed) and on
pollution.
8

GAPS IN INFORMATION
There is no information at present in quantitative form on
water consumption outside Maun, Kasane and Orapa. Even in
the Kasane and Maun cases, only water supplied through the
formal reticu-lation system can be quantified, and this is
by no means the only source of water. Few borehole yield
figures are available, and in any case, yield figures are
not equivalent to actual extraction rates. No figures are
available on surface water extraction, except for isolated
cases such as Mopipi Dam and Kasane.
Although Ngamiland has a fairly accurate borehole record,
this is not the case for Chobe and Central District. Noi$6 of
the Districts have complete coverage of other water sources.
Particularly difficult to obtain has been information öffl*
water points which do not require a formal water right.-^Phis
issue becomes important when there are questions of
compensation or of withdrawing water rights, as permitted
and as formulated in the Water Act.
Many calculations for proposed schemes are based on
estimates of consumption. These estimates (for example of
per capita use, or-livestock demands per head) vary widely,
and different rates may be applied even within one study.
Information on pollution of water, surface and underground,
is inadequate, although DWA has mounted a programme of •
investigation.
There is very little information on the limnology of the
delta and other river waters in the region. Research in this
field is needed for a better understanding of the
productivity of these waters, and their sensitivity to
disturbance.
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APPENDIX A: DEPARTMENT OF WATER AFFAIRS SPECIFIC WATER
CONSUMPTION RATES FOR RURAL AREAS
The following specific consumption figures are used for
determining the water demand for both major villages and rural
villages:
Type of water usage

Design Consumption
(1/day x unit)

Unit

30
60

person
person

100
150

person
person

Domestic
- Public Standpipe
- Yard Connection
- House Connection:
- Low/medium cost house
- Medium/high cost house
Institutional
-

Schools, Day/non-boarding
Schools, Boarding
Health Posts
Clinics
Hospitals, with laundry
Hospitals, without laundry
Offices

15
110
1 000
2 500
250
150
25

pupil
pupil
health post
clinic
bed
bed
Staff member

Commercial
-

Shops, banks, etc.
Workshops
Restaurants
Hotels
Churches, cinemas, bus
stations and other public
facilities

40
50
75
100
15-30

employee
employee
seat
resident
visitor

Other Demands
- Industrial, livestock,
irrigation and fire-fighting

determined
in each
case

Source: Rural Water Supply Design Manual, Revision of 9/9/87.
DWA. Gaborone.

WILDLIFE UTILISATION
INTRODUCTION
The chapter on "ZOOLOGY" describes the wild animals as a
resource for specific products and also as a resource in
terms of being a part of functioning ecological systems. The
renewable animal resource is used and misused in different
ways. This utilisation chapter describes how the resource is
utilised today, what plans and projects there are and what
goals, policies and laws exist to govern the utilisation.
Conflicts and issues are also summarized. The major
information sources are presented.
GENERAL DESCRIPTION
The rich wildlife fauna of northern Botswana is used in a
variety of ways. The high percentage of protected land
strongly influences this utilisation. The National Parks and
the Game Reserves give a protection for core areas which can
support high wildlife productivity and form a base for
preservation and non-consumptive utilisation, and
consumptive use outside the protected areas. Botswana is
also fortunate to have areas outside the protected areas
where viable wildlife populations still exist. As many
species in the north are migratory or have long-ranging
irregular movements, they are dependent on large areas for
high productivity and a long-term survival. Discussions and
administrative processes have been going on for some years
to establish Wildlife Management Areas. In these areas,
wildlife utilisation should have priority among the
different land uses.
Today most of the country is divided into a number of
Controlled Hunting Areas which are not areas with a specific
type of land use but merely administrative units to handle
hunting rights, licenses and guotas.
Various types of wildlife utilisation have different impact
on the wildlife populations. This impact depends on the use
and its qualitative and quantitative character.
In order to optimise long-term wildlife utilisation for
individuals and the country it is necessary to have some
know-ledge about the size and productivity of wildlife
populations, the potential and actual harvest rates. Much of
this information is lacking today although several ongoing
activities aim at improving the situation.
Poaching, in different forms, is an important issue in
northern Botswana. The problem is recognised by the
government and measures are being taken to fight the
problem.
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Fish utilisation is dealt with in the chapter on
"FISHERIES".
3

SPECIFIC DESCRIPTION

3.1

Consumptive use
This chapter describes various forms of consumptive uses and
how they relate to the study region. For preservation,
administration and/or other reasons, the country is split
into different types of areas which will be used in the
text:
- protected areas (for preservation):
- national parks, public game reserves and game
sanctuaries
- private game reserves
- non-protected areas:
- wildlife management areas (where wildlife utilisation
should be the primary land use form)
- other areas
These areas are further described later in this chapter.
Most of these types are shown on resource map "WILDLIFE"
andMap 2. The Wildlife Management Areas have not yet been
gazetted.
Another type of delineated area which is used in wildlife
management in Botswana, is the Controlled Hunting Area (Map
1). They do not indicate a specific type of land use but are
merely used as a tool in handling the quota and licence
system. When the Wildlife Management Areas are aligned and
gazetted the Controlled Hunting Areas will be realigned.

3.1.1 Live capture
Consumptive use takes place when an animal, dead or alive,
is removed from the wild. Live capture is one such form
which is regulated through quota allocations separated from
the allocations of hunting quotas. Table 1 lists amphibians,
reptiles and mammals for which there are live capture quotas
gazetted. Close to 200 bird species as well, can be
captured. The quotas for these species vary from 5 to 5000
with the highest figures for weavers. Table 2 presents some
examples of live quotas for birds.
No information has been found on how many birds are actually
caught.
3.1.2 Hunting
Open season hunting is mainly regulated by quota allocations
and each hunter needs a game license in order to hunt. Four

308

O

jyiA^>

SO

100 Miles

1

CONTROLLED HUNTING AREAS
Source: Arntzen and Veenendaal 1986
PART V

PART VI

IS 88 OPEN SEASON
LIVE CAPTURE QUOTA -

IS88

ANIMALS

LIVE AMPHIBIANS AND REPTILES CAPTURE QUOTAS

SPECIES

QUOTA

ELAND
SABLE ANTELOPE
CEHSBOK
VILDEBEEST
TSESSEBE
KUDU
SPRINGBOK
IMPALA
REEDBUCK
BUSHBUCK
CREYDUIKER
STEENBOK
CAPE HUNTING DOG
BLACK BACKED JACKAL
CAPE FOX
CftACNA BABOON
BAT EARERD FOX
VERVET MONKEY
ZEBRA
CARACAL
AFRICAN CRCT WILD CAT
LION
SPOTTED HYAENA
PORCUPINE
AFRICAN ZORRILLA
SPRINGHARE
GROUND SÓUIRREL
SMALL SPOTTED GENET
VUITE TAILED MONGOOSE
BANDED MONGOOSE
VATER MONGOOSE
, •
BLACK TIPPED TAIL MONGOOSE
PYCHY MONGOOSE
SURICATE
IURTEBEEST
MICE (VARIOUS)
GERBIL

2S0
SO
300
ISO
100

T A B L E

1

OPEN SEASON

zoo
300
ZOO
10

IS

JO
IS
10
45
20
300
20
20
ZSO
10
20
S
20
20
20
100

CLASS/FAMILY
A.

AMPHIBTA
TOADS (BUFONIDAE)
FROGS

B.

QUOTA

100
2000

REPTILES
AGAMIDAE (AGAHSJ
CHANELIONIDAE (CKAHELONS)
ELAPIDAE (HANBAS)
GEKKONIDAE (GECKOS)
VARANIDAE (MONITOR LIZARDS)
VIPERIDAE (HORNED VIPERS)
VIPERIDAE (PUFF ADDERS)
TESTUDINIDAE (TORTOISES)
SAURIA
(LIZARDS-VARIOUS)
SERPENTES (SNAKES-VARIOUS)
ELAPIDAE (COBRAS)
CROCODILIDAE (CROCODILES)
CROCODILIDAE (CROCODILE EGGS)
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QUOTAS FOR ANIMALS, AMPHIBIANS AND REPTILES
Source: DWNP 1988

types of game licences are specified in the Fauna
Conservation Act:
-bird licence: gives the holder right to hunt birds named in
the Third Schedule of Fauna Conservation Act (see species
below); the hunting can take place anywhere in Botswana
-single game licence: entitles the owner to hunt on land
specified in the licence, where the species and number
allowable to shoot also are prescribed;
-small game licence: a package licence of small game animals
and fur-bearers;
-special licences and permits.
Single game licences are issued to three groups of hunters:
citizens, residents and non-residents. Licences can also be
issued to safari companies and for subsistence hunting. The
hunting licences and the quotas are, in general, connected
with the Controlled Hunting Areas. For each animal shot
within the quota system the hunter must record the kill and
later report to licensing officer. These regulations have
been difficult to implement. A few years ago only 25 % of
the sold licenses were returned with information on whether
animals had been shot or not. This percentage is now
increasing due to active measures. The base for improving
the system is the Computerised Licencing Control System
Project (Sheller 1985). The low percentage of licence
returns, mainly from citizen hunting, result in a lack of
data on number of animals killed.
Table 2. Live capture quotas for birds. For groups of species the
quotas given here are ranges although in the gazetted paper there
is a specific number for each species.
Species or group of species

No. of species

Ostrich (including eggs)
Ducks and geese
Doves and pigeons
Kingfishers
Bee-eaters
Larks
Thrushes, chats, robins
Starlings
Sunbirds
Weavers
Canaries, seed eaters, buntings

1
11
7
6
6
8
13
6
5
28
10

Quotas
3 600
50-250
500
30
50-100
20-200
5-100
100-300
100-150
100-5 000
20-5 000

A compilation of the number of single game licence quotas
for Ngamiland and Chobe Districts and for the whole country
(for comparison) is presented in Table 3. The data have been
produced by Ngamiland Data Services.
If these values are compared with those of earlier years
(see for example Arntzen and Veenendaal 1986) it can be
310

22

21 E

23

25

ik

26

WILDLIFE
UTILIZATION
MAP 2

Fauna
nt birds named in
Act (see species
re in Botswana
hunt on land
es and number

NATIONAL PARKS, GAME RESERVES
AND WILDLIFE MANAGEMENT AREAS

18 S

(MODIFIED FROM

MLQL, NATIONAL LAND USE M A P (1987)

LEGEND

mall game animals

Pandamatenga

^ ^ ^=

^

National Parks and Game Reserves

X
i
oups of h u n t e r s :
nces can a l s o be
nee h u n t i n g . The
e r a l , connected
animal s h o t
ord t h e k i l l and
g u l a t i o n s have
o only 25 % of
a t i o n on whether
ge i s now
for improving
n t r o l System
of l i c e n c e
t in a l a c k of

5 Proposed Wildlife Management Areas

'.

19 H

20

ps of species the
etted paper there
Quotas
3 600
50-250
500
30
50-100
20-200
5-100
100-300
100-150
100-5 000
20-5 000

211—

^ D

DDDDDDDDDDDDDDDDC

PROGRAMME FOR THE PLANNING OF
RESOURCE UTILIZATION IN THE

\

licence guotas
tie whole country
ie data have been

0KAVANG0 DELTA REGION
DEPARTMENT OF TOWN AND REGIONAL PLANNING

'swedeplan

aarlier years
S) it can be
SCALE

MINISTRY OF LOCAL GOVERNMENT AND LANDS
PRIVATE BAG 0042, GABORONE

1:2 000 000

50

100

I

150

200 KM

D D D D D

STUDY AREA BOUNDARY

DATE: DEC 1988

noted that the figures are subjected to drastic changes. As
drought strongly can influence sizes of several wildlife
populations, it is much of a guesswork to come up with
quotas unless proper surveys can be undertaken or knowledge
is available for making good prognostics based on rainfall
pattern.
White (1985) states that "Informed observers believe that
the meat obtained from animals killed by holders of special
game licences and small game licences, virtually all of whom
are subsistence hunters, probably equals the yield obtained
by subsistence hunters using single licences".
The number of single game licences issued to citizens varies
with species (Table 3 ) . There is a difference in hunting
preference between recreational and subsistence hunters
(Table 4 ) .
Table 3. Quotas for single game licences for the country and for
Ngamiland and Chobe districts. Citizens' share of the quotas are
shown in absolute figures and as a percentage. Data for 1988.
Species

Baboon
Buffalo
Bushbuck
Crocodile
Duiker
Eland
Gemsbok
Hartebeest
Impala
Kudu
Lechwe
Leopard
Lion
Ostrich
Reedbuck
Sable
Sitatunga
Steenbuck
Spotted hyena
Springbok
Tsessebe
Warthog
Wildcat
Wild dog
Wildebeest
Zebra

Country
quotas
160
1349
38
57
375
360
3887
778
2470
2252
698
103
172
1830
272
104
230
314
260
4160
406
1242
260
260
1390
2105

Districts' quotas
Total

Citizen

150
1324
36
52
223
258
134
83
1560
667
508
45
107
345
272
104
230
156
150
130
406
985
150
150
1330
1485

0
806
0
0
0
125
45
0
1105
424
185
8
11
173
72
5
51
0
0
100
55
590
0
0
925
985
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0
61
0
0
0
48
34
0
71
64
36
18
10
50
26
5
22
0
0
77
14
60
0
0
70
66

Table 4.Ranked preference for various animals for different types
of hunters. Data from Arntzen and Veenendaal (1986).
Recreational
Safari
Non-safari

Subsistence

Lion
Sable
Roan
Eland
Elephant

Giraffe
Eland
Gemsbok
Kudu
Hartebeest
Wildebeest
Springbok

Lion
Sable
Elephant
Roan
Eland

Hansen and Lillethun (1986) report the following preference
order for the Boteti area: wildebeest, zebra, springbok,
other mammals and birds (incl. ostrich). In this case the
zebras are not hunted for their meat, but for the skin.
The quotas are the basis for the number of licences sold.
For some species there is an over-selling of licences but in
most cases fewer licences are sold than what would be
expected from the quotas. As mentioned above the number of
licences that result in kills are largely unknown because
the return rate is low. Thus, it is not possible to come up
with a good figure on utilisation. Comparing the figures in
Table 3, and adding guesstimates on poaching, (see below),
with figures on wildlife population sizes presented in
resource chapter on "ZOOLOGY" it can be seen that the
utilisation generally must be low.
NCS (Technical Paper 1988 a) reports 'that hunting quota is
at most 10% of the estimated animal populations'. This
percentage is low for healthy populations of, especially,
medium- and small-sized herbivores. For some species though,
a utilisation rate of 10 % is too high.
The magnitude of bird quotas are shown in the list below.
Quotas for non-residents are given.
Doves and pigeons
eons
Francolin
Guineafowl
Sandgrouse
Ducks (excl. fulvous tree duck)
Geese (excl. pygmy goose)

30
20
3
16
3
1

000
000
000
000
250
950

The number of birds actually shot is not known and neither
are the population sizes. It is thus not possible to. give a
figure on percentage utilisation.
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3.1.3 Cropping
Cropping is the harvesting system in which free-living
animals are cropped on a sustained yield basis. The policy
for this type of utilisation is discussed in Wildlife
Conservation Policy (Government of Botswana 1986). One
cropping project is ongoing in the study region: Kedia Game
Harvesting Project in Central District (Botumile 1988). This
project is using Controlled Hunting Areas 10 and 11. The
project has recently started (mid 1987) and it is too early
to draw any firm conclusions about the success of the
project. The crop between July 1987 and January 1988 was 77
animals consisting of gemsbok (7), wildebeests (27),
hartebeests (10), springboks (14), buffalos (4), elands (6),
kudus (5) and ostriches (4). Processing of the game products
is also a part of the projects (Botumile 1988).
3.1.4 Game ranching and farming
Game ranching and farming are usually intensive in terms of
management. Game ranching in general uses methods very
similar to cattle ranching with fences, water points etc.
Farming most often includes handling, and sometimes,
domestication of the animals. In other countries in southern
Africa, as well as in same places in Botswana, there are
ranches with a mixed stock of cattle and game. No such
ranches are known within Okavango region.
Within the study region there are two crocodile farms (Maun
and Kazangula) and one ostrich farm (Motopi). In the
proposed land use plan for Ngamiland Stateland (KCS 1987)
there are areas reserved for game ranching.
At Dithopo, in northeastern Kweneng District, and outside
the study region, there is a game domestication/ranching
project on sandveld. Discussions are ongoing about starting
a game farm within Kedia Game Harvesting Project.
If farming and ranching of game becomes more common in the
future, restocking of areas by live capture might be an
important type of utilisation (Government of Botswana 1986).
3.1.5 Culling
Reduction of an over-abundant wildlife species is called
culling. At present discussions are ongoing about culling
operations to reduce the elephant population in the north
(KCS 1988). No other culling activities are ongoing in the
region.
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3.1.6 Poaching
Poaching is a major problem in utilisation and management of
Botswana's wildlife (Murray 1978, Benn 1983, NCS, Technical
Paper 1988 a ) . Different types of poaching are discussed in
the mentioned papers. Benn (1983) distinguished three main
types: commercial, subsistence and licence holder poaching.
The organised bands are specifically operating in Okavango
Delta, Pandamatenga area and Nata Stateland (Benn 1983), all
within the study region.
No estimation has been found specifically about the number
of illegal kills in the Okavango delta region.
In NCS (Technical Paper 1988 a) it is reported that:
"Offenders brought to court between 1982 and 1984 accounted
for some 2451 animals and the records show that the 20 most
illegally hunted wild animal-species were from top to
bottom, eland (322), bat-eared fox (312), gemsbok (297),
springbok (272), hartebeest (239), wildebeest (192),
steenbok (148), elephant (130), duiker (125), impala (77),
kudu (62), warthog (37), buffalo (30), jackal (29), zebra
(28), genet (27), crocodiles (23), giraffe (15), ostrich
(15) and rhino (11)". The author reports that estimates
indicate that the number of undiscovered crimes may well
equal or exceed the known ones.
In the Boteti area people thought that the following species
were those that suffered most from poaching (in priority):
wildebeest, eland, giraffe, hartebeest, gemsbok and kudu
(Hansen and Lillethun 1986). This does not necessarily mean
that these species are the most hunted by poachers. Several
poaching areas in the Boteti region were mapped by Hansen
and Lillethun (1986).
3.2

Non-consumptive use
The wildlife in National Parks and Game Reserves of northern
Botswana as well as the Okavango Delta is the major
attraction on which tourism in the region is based. The
tourism aspect is discussed further in the chapter on
"TOURISM" in this report and in Arntzen and Veenendaal
(1986) and references therein.
At the same time as wild animals can be the base for
tourism, the latter can be destructive to wildlife.
Disturbance, changes and denudation of soil and vegetation,
pollution, are examples of possible direct or indirect
effects of tourism on wildlife. Little information is
presently available about issues involving tourism and
wildlife in northern Botswana.
A serious gap, from wildlife point of view, is the lack of
an operative development plan for tourism.
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Wildlife research and education are mostly non-consumptive.
Ongoing activities in the study region are listed below.
Zoning of Chobe National Park and Moremi Wildlife Reserve as
well as research in these areas are discussed by Anderson
(1985). He proposed creation of a Biosphere Reserve covering
most of the study region. In such a reserve, research and
education should have a high priority and be a base for land
use activities. The report by Anderson has not been followed
up.
In connection to Botswana Wildlife Training Institute in
Maun a Wildlife Sancturay has been fenced off (see resource
map "WILDLIFE). This park is used for research and for
formal and informal education.
Many wildlife species had and still have a social
significance that can be regarded as a type of nonconsumptive use. This use could be for mythical, magical,
totemic and other reasons (NCS Technical Paper 1988 b ) .
Management plans
Management plans are urgently needed for the proper use of
wildlife. Two management plans, including wildlife and
covering parts of the study region (Chobe National Park and
Nunga Wildlife Management Area), are in preparation for DWNP
(FGU-Kronberg Consulting 1988 b, 1988 c). Other areas have
at present no management plans.
PLANS. PROJECTS AND PROGRAMMES
Ncramiland
Plans, projects and on-going programmes in Ngamiland
include:
-the computerised licensing and monitoring of hunting
- Hunting and safari concessions (under review)
- Preparation of Wildlife Management Area Plans
- Game Scout Camp establishment and improvement (Ditshipi,
Jiridao, Xakanaka, Maunachira)
- Research on: baboons; survey of some egrets and cranes
in the delta; crocodile surveys.
- Botswana Bird Club is currently carrying out a national
bird survey, leading to the publication of a National
Bird Atlas.
- Aerial census programme for large mammals in Northern
Botswana to:
investigate wet and dry season concentrations of
large mammals
take a census of large mammals in the region
to establish distribution and migration patterns
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- Elephant research to:
- determine elephant population in Northern Botswana
- determine distribution and migration patterns of
elephants
determine structure of elephant population
- Ecological Research in Moremi Game Reserve to:
- determine the approximate numbers of game that
migrate through the reserve, and their habitat
preferences and food selection
determine the state of vegetation and seasonal
availability of forage
determine the carrying capacity of the reserve for
different herbivores
- Botswana Wild Dog Survey to:
determine status of wild dog population
establish their areas of concentration and extent of
their range
assess the interaction of wild dogs with livestock
and herdsmen. Radio collars will be placed on
members of a newly identified pack to facilitate
tracking. Herdsmen will be interviewed to get their
views on wild dogs. Satellite telemetry will be used
to locate collared wild dogs.
- Extension of Buffalo Fence and delimitation of cattle
free zone, implementation schedule uncertain
- Demarcation of Moremi Wildlife Reserve and Nxai Pan
National Park
- Crocodile Ranching to:
- promote wildlife utilisation
to create job opportunities
to increase tourist attractions and promote
conservation awareness. The DWNP will allow the
collection of eggs and crocodiles in the wild on a
quota basis, and will zone areas suitable for
crocodile ranching.
4.2

Chobe
Plans, projects and programmes in Chobe District include:
- DWNP plans for borehole water supplies for wildlife, to:
restrain animals from crossing communal land to
reach surface water
decrease wildlife concentrations (and damage) along
Chobe River
compensate for disruption of natural migrations to
winter water sources by fence lines.
- Preparation of a Chobe National Park Management Plan
- Preparation of a Nunga Wildlife Management Area Plan
(nearing completion)
- Research in lions, hyena and other predators, Elephants,
as well as general aerial surveys of all wildlife
covering Chobe and Ngamiland. General wildlife surveys
in Chobe Enclave.
- Increase in staff (10 new staff) primarily for use in
anti-poaching activities. Supported with 5 vehicles.
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4.3

Establishment of tourist camps at Chinamba and Mababe
Improvement of Park roads
New Parks Office in Kasane
Private crocodile farm in Kazungula

Boteti and Nata State land
Proposals, plans, projects in the Boteti and Nata Statelnds
areas include:
- Nata Statelands are currently utilised as hunting
concessions.
- It has been proposed (DDP III) that:
- the area east of the main road and north of Ngwasha
Pan be declared a Game Reserve,
- that an area south of this become a Wildlife
Management Area. This would have some implications
for tourism in the region.
- A land use Plan for the Nata Statelands should review
these possibilities.
- Kedia Game Harvesting Scheme and Wildlife Management
Area
- Discussions are on-going to revise Nxai Pan National
Park and Makgadikgadi Game Reserve boundaries
- On-going Land Use Planning consultancy in the
Makgadikgadi region is also reviewing wildlife issues
and proposals
- Road and campsite development in Makgadikgadi Game
Reserve
- Completion of Serowe-Orapa road and improvement of
Rakops-Maun link will make access to the area easier
- Motel/hotel at Rakops is anticipated in the Plan (DDP
III)
- Private safari companies to be encouraged to become
established in the area
- It has been proposed that the Boteti Statelands be
tribalised, and partially designated as Wildlife
Management Area. This issue will be reviewed in a Land
Use Planning Consultancy covering the Makgadikgadi
basin.
- Letlhakane is being developed as the sub-District centre
and a Rural Administrative Centre is being established
there to ensure the decentralisation of government
staff. This plan will bring many services closer to the
Boteti area.

5

GOALS. POLICIES. LAWS AND ADMINISTRATION

5.1

National goals
National level goals regarding the utilisation of wildlife
are intended to:
- assist rural development through employment creation and
income generation through utilisation of wildlife
resources on a sustainable yield basis.
- develop economic opportunities in rural areas
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- encourage private sector investment in and development
of wildlife utilisation
- encourage and promote citizen participation in this
sector
- review licencing and permit systems and especially
hunting licences and export levies
- emphasize high-cost low-volume tourism based mainly on
the country's major wildlife attractions
- obtain a better yield or economic return from the land
allocated for wildlife, while at the same time ensuring
the continuity of this resource.
- develop a commercial wildlife industry in order to
create economic opportunities, jobs, and income for
rural population, and to enable more rural dwellers to
enter the modern wage economy.
- increase the supply of game meat as a consequence of
further development of wildlife commercial utilisation
- realize the full potential of the wildlife resource
which in periods unaffected by drought is running far
below its sustainable yield capacity
National policies
The Wildlife Conservation policy entails a strategy for
carefully managing the exploitation of wildlife throughout
the country. (Chapter 11, NDP VI)
Some other specific policy statements in the white paper:
- The primary purpose of the Parks and Reserves is the
total preservation as distinct from conservation of all
resources.
- Their secondary purpose is to encourage tourism
attracted by the abundant wildlife and wide range of
scenic habitat.
- Wildlife Management Areas will be instituted as a new
kind of land use in wildlife rich areas outside National
Parks and Reserves. Through out the country conservation
will be practised, meaning active sustainable wildlife
utilisation will be encouraged, but with priority given
to WMAs. WMAs adjacent to National Parks and Reserves
will act as buffer zones to reduce conflicts between
parks and intensive agricultural areas, or as migration
corridors.
- High priority will be placed on job creation for rural
dwellers.
- Special game and small game licences will still be made
available for less well-to-do citizens in need.
- Safari hunting to remain an important revenue earning
activity, with greater citizen participation in the
industry encouraged.
- Culling and harvesting of game will be encouraged, but
controlled on the basis of a regular area by area census
of wildlife, and in line with sound range management
principles.
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- Game farming/ranching is to be encouraged BUT wildlife
is a national resource and therefore Government
property, even on freehold and leasehold land.
Therefore, private game farms/ranches must operate under
Government control and with Government permission.
- Live capture of vildlife will be controlled primarily
through an appropriate fee structure, that will
encourage registered Botswana-based live capture
operations.
- Restocking of depleted wildlife resources in tribal or
communal areas will be encouraged provided specific
requests to WNP for imposition of a 'no hunting' ban for
a specified period. Restocking will be done from
farms/ranches with excess game, and or Parks, and will
also be used to maintain a source of nutrition for
subsistence hunters in depleted communal areas.
- Processing of wildlife by-products in Botswana will be
encouraged, by imposing relatively higher export tariffs
for unprocessed products. Citizen trophy dealers will be
given favoured treatment under licensing regulations,
and will be encouraged to form cooperatives.
- Botswana will strictly abide by the Convention on
International Trade in Endangered Species of Wild Flora
and Fauna (CITES).
5.3

District goals
District level goals in this sector include:
- Extension of Buffalo Fence
- Development of Fisheries (esp through FAP)
- Development of Moremi Game Reserve
- Wildlife Management Area policy development and
implementation specific to this WMA (Delta).

5.4

District policies
District level policies, as expressed in DDP Ills include:
- Wildlife management and tourism to be cornerstone of
CFDA development programme (Boteti, Nata Stateland)
- Priorities for conservation to be:
- crop damage by domestic livestock and wildlife (Boteti,
Nata Stateland)
- Main potential seen in:
wildlife-based activities, eg...Hunting, Wildlife
Management Areas, Game Farming, National Park/Game
Reserve (Ngamiland Stateland), fish (delta).

5.5

Laws
The protection and utilisation of wildlife are regulated in
two Acts: Fauna Conservation Act (Cap 38:01) and National
Parks Act (38:03). Under the Acts there is a great number of
subsidiary legislation. Both of the mentioned Acts are more
discussed and evaluated in the ongoing work on a National
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Conservation Strategy (NCS, Technical Paper 1988 c). In the
context of this present study some points should be made.
There is in principal a difference in the protection of
wildlife resources in National Park on one hand and Game
Reserves and Game Sanctuaries on the other. The former aims
at total protection of vegetation, animals and objects of
scientific interest, while Reserves and Sanctuaries give
formal protection for nothing but those animals specified in
the Act.
There is a concern about the utilisation of wildlife bred on
game ranches on freehold or leasehold farms. The Wildlife
Conservation Policy states that 'Wildlife is a national
resource under present Government policy. Game on privately
owned land remains, therefore, the property of the
Government' (Government of Botswana 1986). According to this
policy paper, "changes will be made to establish custodial
rights with respect to game on private land".
A revision of legislation is ongoing and there is a proposal
to combine the Fauna Conservation Act and National Parks Act
in a new Act.
5.6

Administration
The Department of Wildlife and National Parks is responsible
for the management of wildlife resources in Botswana. While
the headquarters is in Gaborone, the Department is
represented in the three districts of the study region.
Apart from administrative staff there is a research
biologist post in both Maun and Kasane. A number of wildlife
camps are also situated within the region (see resource map
"WILDLIFE").
"Administratively the DWNP has the following
responsibilities:
- management of the National Parks and Game Reserves;
- enforcement of the provisions of the Fauna Conservation
Act and the National Parks Act.;
- control of hunting through the issuing of hunting
licences and permits;
- implementation of wildlife conservation education
programmes;
- research and monitoring of wild animal populations and
their habitats;
- participitation in national and district planning with
relevance to wildlife;" (NCS, Technical Paper 1988 a)
Considering the responsibilities for DWNP the Department is
generally said to be understaffed. A recent report deals
with this issue.
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6

CONFLICTS AND ISSUES

6.1

Naamiland
Conflicts and issues surrounding wildlife in Ngamiland
include the following*
- There is a concern that domestic stock and wildlife
conflicts may increase as Thaoge flows are restored and
new or restored water sources attract both.
- Conflicts between livestock and wildlife as domestic
stock compete with wildlife for key areas (eg livestock
encroaching into important bird breeding and/or nesting
sites)
- The interface between wildlife and domestic livestock,
in terms of competition for grazing, watering,
predation, spreading of disease
- Veterinary cordon fences disrupt existing wildlife
distribution and migration patterns, forcing changes in
wildlife community structure and productivity of both
wildlife and vegetation.
- the maintenance of livestock free zones in the face of
increasing pressure for additional grazing land
- the growth of settlements (eg Phuduhudu) in wildlife
areas cause basic conflicts to arise. Both fisheries and
tourism development will also tend to encourage
development of numerous small scattered settlements (eg.
Delta)
- Tsetse Fly eradication encourages pressure to allow
livestock encroachment into the Delta: the Buffalo Fence
is intended to physically keep them out of the "cattle
free zone" (Delta). However, the north end of this fence
is open and there are already livestock in the Jao flats
area.
- The impact of chemical controls aimed at pests, on other
veld products (particularly insects) gives some cause
for concern. Part of this concern stems from a lack of
knowledge on the extent and type of impact
- The environmental implications of the Southern Okavango
Integrated Water Development Project include:
Boro river dredging that will:
cause the drying up of 38km2 of wetlands
affect 8% of the wildlife in the Boro sector of
the delta and affect 7 0km2 of fish breeding area
- Loss of reed beds will affect:
—
water bird species
- Maun Reservoir will affect:
riparian vegetation (including woodlands
downstream) and encourage proliferation of
aquatic weeds
- Open water sources for livestock often occur in arable
lands areas, creating conflicts between livestock and
crop sectors. Wildlife compete for the same sources.
- Wildlife inflict damage on crops.
- Wildlife are generally more ecologically safe than
domestic stock and unless disturbed use rangelands in a
more sustainable manner than livestock; many are less
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6.2

dependent on water and can survive where livestock need
installation of expensive water supplies. But management
and marketing systems favour well known cattle and small
stock husbandry.
There is potential for conflict regarding access to
hunting licences between citizens and foreign tourists,
particularly if and when hunting quotas fall.
Impact of tourism on the wilderness environment, for
example:
Increasing disturbance from people - tourist camps,
new settlements, mobile campers, etc - leading to
decline in crocodile population (local and total),
which in turn upsets fish balances. The same can
apply to other predator-prey relationships
- Impact of motor boats on river bank wash, disturbance
of wild life and wilderness character, and on
spreading of aquatic weeds.
Hunting areas are not demarcated, which leads to overlapping and/or partial use of concession areas
Difficulties to control hunting concessions, strict
adherence to licences
The number of uncontrolled airstrips in and around the
delta raises concern about their role in poaching and
international smuggling.
Conflicting control methods for Salvinia molesta and
Glossina morsitans (tsetse). This is a potential rather
than current conflict.
Aquatic weeds pose a serious threat to the delta.
Failure to control the spread of aquatic weeds into and
within the delta would have considerable impact on the
ecology of the area.
The DWNP faces logistical problems for monitoring and
control programmes

Chobe
In Chobe the following issues and conflicts have been noted:
- Locust control is adversely affected by international
boundaries (both Namibia and Zimbabwe)
- A major issue/problem is the damage to crops and
predation of livestock caused by wildlife that comes
from the Chobe National Park, through the Forest Reserve
to water at Kavimba, Kachikau and Mabele/Muchenje. One
suggested solution is to create watering points inside
the Park. (DLUPU meeting). New wildlife watering points
are probably too far from the affected area to have the
particular desired effect, but if such watering points
prove to change wildlife distribution and movement
patterns, strategically located points may help in
avoiding the wildlife-agriculture conflict.
- The vertisols in the Pandamatenga area provide highest
potential for dryland farming, yet the area is a prime
wildlife area. The plains/forest ecotone is very
important for wildlife, both resident and migratory, so
that to develop agriculture on the plains does affect
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wildlife partially resident in the forest, as well as
migratory animals generally. On the other hand farms in
the area are potentially subject to crop damage from
wildlife.
Crop damage caused by wildlife, in some cases leading to
illegal and/or urreported hunting, while stretching the
intention of the Fauna Conservation Act's permission to
kill animals causing or threatening to cause damage to
agricultural pursuits.
There is a popular perception that the Park provides
sanctuary for agricultural pests, such as locusts and
quelea birds, besides larger animals, which cause damage
to agricultural endeavours.
The lack of a management plan for Chobe National Park
and the Nunga Wildlife Management Area, particularly in
relationship to other land use and development planning
in areas around the Park.
Insufficient staff and plant to provide adequate fire
protection in, and along the boundaries of the park, and
to maintain firebreaks
There is inadequate control of access into the Park from
the south east.
Poaching continues to be a problem, made additionally
complicated by presence of international borders.
There is an urgent need for systematic management of the
large and increasing elephant population.
There is insufficent international coordination of the
management of migrating species shared with neighbouring
countries. Other land use and development projects can
have impacts on wildlife (particularly migrating
species) in neighbouring countries.

Boteti and Nata Stateland
In the Central District portions of the study area the
following conflicts and issues were noted:
- wildlife damage to crops
- predation by wild carnivores of domestic stock
- competition for rangeland between domestic stock and
wildlife, including the allocation of new cattleposts
within the area originally designated for Wildlife
Management Area (Kedia area)
- Conflicts over water sources between wildlife and
domestic livestock, including the belief that wildlife
drink all the water, make it muddy and unpalatable for
domestic stock, and spread diseases through shared
sources.
- Compensation for loss caused by animals that cannot be
hunted because they seek refuge in the Game Reserve.
- Veterinary cordon fences disrupt existing wildlife
distribution and migration patterns, forcing changes in
animal community structure and productivity of both
wildlife and vegetation. In the Boteti area the fence
line along the Central Kalahari Game Reserve
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concentrates wildlife migrations coming to Boteti
causing particular zones of conflict and pressure.
Management of migrating species shared with neighbouring
countries (as above). Nata Stateland shares many
migrating animals with Zimbabwe.
The unpredictability of Boteti river flows is a
deterrent to permanent establishment of tourist
facilities that might benefit from riverine scenery,
boating and fishing, as well
as game viewing.
The continuing establishment and growth of cattleposts,
which are having a serious environmental impact, not
only on rangeland resources, but also on size and
viability of the proposed Wildlife Management Areas.
7

MAIN INFORMATION SOURCES
A comprehensive review (with a good reference list) of
wildlife utilisation in Botswana has just been produced as
an in-house consultancy with the Department of Wildlife and
National Parks (DWNP) (FGU-Kronberg Consulting 1988 a ) .
The rationale and status of the wildlife areas are further
discussed in e.g. the Wildlife Sector of National
Conservation Strategy (NCS, Technical Paper 1988 a ) , DWNP
(1981) and Carter (1983).

Table 5. Papers relevant to consumptive wildlife utilisation in
the Okavango Delta Region
Study

Area covered

Source

Remarks

1
2

whole country
whole country

Basarwa dev. off, 1975
Campbell 1980

3
4
5
6

Okavango delta
whole country
western Botswana
whole country

Fleming 1976
KCS 1983
Murray 1983
Ngwamotsoko 1981

Basarwa/game
traditional
game util.
game util.
symposium

whole country

von Richter 1976 a,

>

livestock
vs. game
land use

A comprehensive reference list is published by FAO/UNDP
72/020 (1977). This list covers papers produced mainly
during the 70's.
8

GAPS IN INFORMATION
The major biological gaps related directly to the resource
itself has been treated in the resource chapter "ZOOLOGY".
Apart from these, there are a number of gaps which are
important to fill.
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There is a lack of information about the number of animals
killed or caught in the different hunting areas. It is
necessary that the ongoing computerized licensing system
project in northern Botswana should continue and expand. The
more intensive wildlife utilisation, the greater the need
for a functioning system to handle the information.
There is lack of knowledge about how to implement harvesting
schemes on a sustainable basis and in different parts of the
region. Game ranching and farming have been seen for a long
time as a way to utilise game in a more intensive manner.
Knowledge is, to some extent, available in Botswana and
neighbouring countries but these types of projects need
strong financial, technical and moral support. Little is
going on to investigate the possibilities to farm smaller
wild animals (small mammals, guinea fowls etc).
An information gap, which is going to be more noticeable
with time, is about the effects of increasing tourism on
wildlife, both animals and plants.
Wildlife management plans are lacking for both protected and
non-protected areas in the region. Some work on management
plans is ongoing (see above).
9
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FISHERIES
INTRODUCTION
In this chapter we present some background and a description
of the current situation in the fisheries sector. The goals
and objectives as seen by the Fisheries Section of the
Ministry of Agriculture are presented, together with an
indication of on-going activities, conflicts and issues. The
need for very basic information, now inadequate or lacking,
is emphasized as being a crucial constraint in developing
realistic policies, strategies, regulatory legislation,
extension messages and other supporting services. The
potential impact of large scale water transfer and storage
schemes is explored, with references made to more detailed
sources of information.
GENERAL DESCRIPTION
The best potential for fisheries development is found in the
north and north-western parts of Botswana including the
Okavango Delta and the Chobe-Linyanti River system. Fishing
also contributes to the Tourism and Recreation sector. The
waters of the study area have naturally been fished for
subsistence for hundreds of years (Tlou 1976). Morever,
some trade in fish took place around 1750. Exchange with
Zambia is reported from around 1800 and fish catches
increased during the rest of the century. During the first
half of 1900 there was little or no progress and livestock
and crops seem to have become more and more important.
However, at the beginning of 1960, some efforts to promote
the fisheries sector was made and now in the 1980's an
active and comprehensive development strategy is taking
shape.
SPECIFIC DESCRIPTION
Background and Current Situation
In the early 1960's a Fisheries Unit was formed as part of
the Ministry of Agriculture and based in Maun. The unit
provided facilities for fishermen to buy equipment and to
market their catch. The activities were focused on small
scale development in the Okavango, Lake Ngami and Lake
Liambezi^ A fisheries cooperative was formed on the highly
productive Lake Liambezi in the early 1970's. Over 200
fishermen were marketing up to 800 tons per year of iced
Tilapia for export to Zambia and Zimbabwe. However, due to
a series of events, the war in Zimbabwe, poor cooperation
and back up infrastructure the cooperative collapsed.
In the 1980's, a series of Government schemes to provide
employment in rural areas were utilised by the Fisheries
Unit to upgrade the fishery to a recognized national
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producer but the efforts were hampered by the onset of
drought.
The interest was focused on the highly productive Lake
Ngami. Dried fish had been marketed in the past but now the
fishermen were advised to fillet bream and a middleman
transported ice and catch. Refrigeration facilities were
made available in Maun and Okavango. Bream fillets were
transported to Gaborone once a month where it was in high
demand and reported to be out- competing imported frozen
fish. Up to 20 tonnes per annum of fillets were produced as
best. The project would have thriven, but for one thing, the
lake dried up. However, it had been proved that there is a
high demand for fish in Botswana if the
marketing/processing problems are solved. The interest was
now focused on the Delta where permanent bodies of water
could be found. Over 500 fishermen were involved but the
catch rarely exceeded 1000 tonnes per year at that stage.
From 1982 and onwards, assistance has been given through the
Financial Assistance Policy (FAP) scheme in order to enable
the fishermen to acquire better gear, boats and engines. At
the end of 1986, one third, 319 grants, of all small scale
FAP grants had gone to the fishing sector. While the above
scheme is provided for individuals mostly in remote areas,
another grant system, Agricultural small project, (AE10),
was designed to support collectives of 5 - 15
f i shermen/farmers.
Seven such groups were formed 1980 - 1983. These groups
have received even greater support in terms of money and
manpower. It is therefore somewhat puzzling to learn that
the collectives often only catch half the amount of fish per
capita compared with individual fishermen. The NORFICO
reports state that the groups show less initiative and need
permanent support.
The marketing of dry fish especially is done through the
Fisheries Unit whereas most smoked and fresh fish are sold
locally. The best liked fish are bream, barbel and tiger
fish which are readily sold. The less popular or less known
species are often consumed by the fishermen and their
families.
A subsistence fisherman may produce in the region of 1 tonne
net weight in the 9 - 1 0 months he is not working on his
fields and a commercial fisherman may produce up to 20 - 25
tonnes per year. The AE10 groups are reported to catch 8 14 tonnes. The government purchase of salted fish is shown
in Table 1 below.
In 1986/87, 12% of the fishermen who sold salted fish to the
government sold for more than PI, 000, 43% sold for P200-999
and the rest (45%) sold for less than P200. Only two of the
AE10 groups sold salted fish for more than PI,000
(Skjonsberg-Merafe 1987).
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TABLE 1. GOVERNMENT PURCHASE OF SALTED FISH
Year

Total
Value
(P)

Bream
P/kg

1981
1982
1983
1984
1986/7

1,00
5,000
25,000
1.20
35,000 1.20-1.70
50,000
1.70
92,000
2.50

Barbel
P/kg
0.80
0.80
0.90-1. 20
1.20
2.00

Sardin
P/kg
—
-

2.50
2.50
3.00

AE10
Indiv.
Groups fishSelling sellers
1
1
5
6
5

1
4
10
33
143

The number of people who fish in the Okavango is not well
known and the data available are not well explained. Not
less than three sets of figures are given in the same report
(Skjonsberg-Merafe 1987). In order to display the range, the
results are quoted below:
A

People who fish

Commercial fishermen
Semi-subsistent fishermen
People who fish to eat
B

20-30
750
2000 - 4000

Estimated number of people with fishing experience

Fishermen selling salted and other fish
Fishermen selling fresh/smoked fish only
Subsistence fishermen
Women fishing with baskets
Children fishing mainly with hooks
C

160
600
1500
2 000
4000

Estimated numbers of fishermen based on sociological
study. May 1987

Individual FAP subsistence fishermen
Crew for large scale fishermen
Group (AE10) fishermen
Other fishermen selling locally
FAP grant applicants
Pure subsistence (home made gear)
Women
Children

284
50
24
500
100
2000
3000
6000

In the Draft Conservation Strategy for the Fisheries Sector
(MoA, 1987) the following figures are quoted.
Active fishermen
Men, women and children
fishing for subsistence

750
3000 - 4000
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Perhaps the lower figures are representative of the number
of people who on a more regular basis fish in the Delta and
the higher figures of those who at some time or other are
involved in fishing in a wider sense.
The figures on maximum sustainable yield (MSY) also vary as
they are based on empirical calculations or comparison with
other areas in Africa. In rough estimates, figures in the
range 8 - 10,000 tonnes per annum are often guoted (NORFICO
reports). If 15% is already harvested yearly, it leaves
perhaps as much as 8,500 tonnes to exploit which could
generate more than P6 million per annum.
However, much effort has to be spent on marketing,
processing, logistic problems, management and training
before catches close to such high yields are reached. The
conflicting interests of gamefishing/tourism and commercial
fishing by locals must also be looked into. Some methods
are suggested in the NORFICO reports listed as references.
The potentials of Lake Ngami and Lake Liambezi have already
been mentioned. Lake Xau and Mopipi Dam have shown promise
in the past when water levels were favourable. Another area
that may be of interest is the rest of the Chobe-Linyanti
system where possibilities exist.
The creation of manmade lakes will have a marked effect on
fisheries potential. The proposed Lake Maun is said to have
a high yield potential that more than compensates for the
damage caused by the lower Boro dredging which is part of
the scheme. A net yield of 190t per year is estimated with
benefits from domestic, recreational and commercial fishing
in the order of P580,000 per year. Proper management and
aquaculture could give an even better result (SMEC 1987b).
The figures quoted for Sukwane Reservoir are P250 - 290,000
depending on flow conditions. The net yield is estimated at
125 - 145 tonnes per year. The aquaculture based on Lake
Maun potential is thought to be limited.
Farming of fish for aquarists could also be of economical
interest as the delta holds many suitable species.
Ecological factors and impacts
Years of high flows are generally considered to have a
positive effect on fish as large areas are flooded with
better opportunities for feeding, breeding, protection, and
nutrient leakage from terrestrial soils, dead, decaying and
dying vegetation, etc. Diversion of water in the upper
reaches of the Delta may therefore have a negative effect.
However, the planned utilisation of Okavango water is so far
relatively small. The Eastern National Water Carrier, a
diversion scheme inside Namibia, will remove about 80 MCM
which is less than 2% of the average minimum flow at Mohembo
or less than 1% if compared with the yearly average flow.
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The use of chemicals for tsetse fly spraying has been
harmful and proper measures should be taken to limit these
negative effects. Also, the spread of aquatic weeds like
Salvinia molesta has to be controlled. Overfishing seems
unlikely as many areas are inaccessible or too difficult to
fish due to vegetation. Main channels and lagoons could be
temporarily depleted but are believed to be rapidly
restocked if near breeding areas. However, during low
waters, pools specially in the Boteti could be overfished.
The crocodile population is believed to be decreasing which
may cause an ecological imbalance with far reaching effects.
Crocodile feed on barbel which in turn feed on Tilapia.
Decreased crocodile populations may lead to lower Tilapia
populations.
PLANS. PROJECTS, AND PROGRAMMES
National and Regional
A number of plans, programmes and proposals, while having
their impact primarily in the Okavango and Chobe/Linyanti
river systems are meant to apply nation-wide. These include:
- drafting a Regional and National Fishery Policy
- formulation of managerial policies that ensure long term
sustainable utilisation of the resource
- establishment of fishing groups with financial backing
from FAP
- the Fisheries Section has proposed two projects under the
National Conservation Strategy x^hich apply nation-wide:
- Ecological and biological research
- Improvement of management and regulation within the
fishery
Ncramiland
Within the fisheries sector in Ngamiland the following
proposals, plans, projects and programmes are found:
- recording, analyzing and use of baseline data towards
drafting a Regional and National Fishery Policy
- development and testing of more efficient and diversified
fishing technology. A volunteer is under recruitment to
work in this field, based in Maun. A second volunteer is
to train in the building of boats, based at the Technical
Training Centre in Maun. Fisher-men will be brought in
from throughout the region on training programmes (under
AE 18 Project).
- development of alternative markets, and of appropriate
processing techniques for these markets. A third
volunteer is being recruited to undertake work in fish
processing and market development (under AE 18).
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- private fish farm at Goma Lagoon
- plan to post a Fisheries Technical Assistant at Sepopa
- the Fisheries Section has proposed one project under the
National Conservation Strategy that applies specifically
to Ngamiland and the Okavango delta:
Study of the effects of tsetse fly control spraying
on fish populations.
- a private researcher is collaborating with the Fisheries
Section to undertake research in the delta, including
studies in limnology, quantitative fish stock assessments
and the effect of the flood cycle and its variations on
fish populations. This will aid in the design of
regulations.
4.3

Chobe
Projects, programmes and plans for fisheries in Chobe are:
- provision of equipment, technical assistance and
marketing opportunities through AE 10, FAP, and LG 17
- expansion of fisheries extension programme beyond the
Enclave, with emphasis on institutional development
- expansion of Food Resources Programme to Chobe will allow
fishermen to sell direct to it
- Canadian-funded project for Satau Cooperative for
equipment.

4.4

Nata Stateland and Boteti
There are no fisheries nor potential in the Nata Statelands
Projects, plans and proposals and potential in the Boteti
area include:
- resuscitation of fishing industry in Mopipi Dam if and
when water flows are re-established
- investigations into potential in a revived Lake Xau
- development of Sukwane Dam and reservoir would provide
additional opportunities in fishing
- plan to post a Fisheries Technical Assistant to Motopi.
Except for the posting of staff to Motlopi, none of these
proposals can be assured of eventuating prior to the
decisions on the Sukwane Dam. A feasibility study is to be
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done on this dam. If it is constructed it will provide a
reservoir about 100 kms long with potential for increased
fishing. Its impact on permanent water bodies downstream
(Lake Xau, Mopipi reservoir, Boteti River swamps) is not
known but will be addressed in the feasibility study.
GOALS, POLICIES. LEGISLATION. AND ADMINISTRATION
Goals and Policies
The Fisheries Section in its contribution to the draft
National Conservation Strategy presented the following:
"the long term goal is to involve as many people as possible
in the optimal sustainable utilisation of the fisheries
resource" by:
- improving harvesting techniques and minimizing wastage
- developing viable marketing channels (including use of
school and clinic feeding programmes)
- establishing efficient monitoring and extension services
- increasing public awareness of the benefits of using
fish
- establishing aquaculture and the necessary support to
stock and maintain it
Intermediate goals include:
- removing constraints to potential fishermen imposed by
lack of capital and income
- provision of training to entire fishing community
- establishment of stable fish markets at village level
- supporting commercial supplies by introduction of
refrigeration or holding facilities
- promotion of fish acceptance in new markets
- development of an effective extension service and
support infrastructure for inputs (gear, salt,
inexpensive alternatives to mekoro, etc.).
- establishment of viable commercial fishing on dams and
reservoirs.
Current goals include:
- gaining basic information on:
fish population dynamics and ecology.
- traditional practices and attitudes to fish and
fishing
impact of floods on fish populations, and reactions
of fishermen.
- effects of toxins on fish populations.
- potential effects of water deferral and canalisation
schemes.
- updating Fish Protection Act and preparation of regulations to govern the fishery.
- establishment of a monitoring programme on fishing
activities and fish populations.
- introduction of aquaculture.
- establishment of a fish seed enterprise.
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- recruitment of local research officer and other
professional staff.
- training of technical staff.
The
-

aims of the Fisheries Unit in Ngamiland are to:
produce more food
create employment
generate cash incomes in remote areas

Legislation
Only one piece of legislation dealing specifically with fish
presently exists. This is the Fish Protection Act (Cap
38:05). This Act provides for the protection of specific
fish, particular areas important to fish, and touches on
prohibited methods of fishing (eg. use of poisons and
explosives). However, amendments to this Act are currently
being proposed. More specific control will have to be
exercised regarding fishing methods, type of gear etc. to
ensure long term sustainability. Regarding game fishing
size limits, bag limits, closed seasons or areas may have to
be enforced.
Administration
The fishery is administered through the Fisheries Section of
the Ministry of Agriculture. Fish are the one form of
wildlife that are not protected in the National Parks and
Game Reserves.
The Section maintains its headquarters in Gaborone. In the
study region there is a Fisheries Field Officer, Senior
Technical Assistant, and two Technical Assistants based in
Maun; Technical Assistants in Shakawe, Seronga, and Satau.
One is proposed for Sepopa. Fisheries Field Assistants are
deployed in Etsha 13, Ikoga, Xaokwe and Ngarange. There used
to be a Field Assistant at Mopipi, but he was transferred
when the reservoir dried up. There is a proposal to station
a Technical Assistant at Motlopi on the Boteti. Permanent
deployment of staff in areas such as the Boteti, Lake Ngami
and the Chobe Enclave is made difficult by the variable
hydrological regimes pertaining in those regions.
CONFLICTS AND ISSUES RELATING TO FISHERIES
Ngamiland
Issues and conflicts relating to this sector in Ngamiland
include:
- impact of tsetse fly and noxious weed control programmes
on fish, and the quality of fish meat
- impact on fisheries of Southern Okavango Integrated
Water Development Project
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Boro dredging would:
-cause the drying up of 38km2 of wetlands
-affect 70km2 of fish breeding area
Maun Reservoir would increase local fish populations
different Government Departments have responsibility for
fisheries: DWNP in National Parks and Game Reserves,
Fisheries Section elsewhere. Fish are not protected in
National Parks and Game Reserves.
Fisheries Section has little or no input or control on
the establishment of fishing camps and can therefore do
little to avert conflicts between tourist and local
fishermen.
conflicts of interest between local fishermen and
tourist sports fishermen, mainly in the form of
incompatible technology - for example the use of motor
boats by tourists which can damage fishing nets.
decline in crocodile population upsets predator/prey
balance among fish. (Decline in crocodiles due to
disturbance - eg new settlements, tourism, motor boats,
fire)
aquatic weeds pose a serious threat to the delta.
Failure to control the spread of aquatic weeds into and
within the delta would have considerable impact on the
fish ecology of the area.
6.2

Chobe
Issues relating to fisheries in Chobe District include:
- (causes of) drying up of Lake Liambezi
- lack of security for fishermen along the international
border
- aquatic weeds pose a serious threat to the ChobeLinyanti system. Failure to control the spread of
aquatic weeds into and within this system would have
considerable impact on the fish ecology of the area.
Fishermen themselves may play a role in spreading the
weed on their canoes.

6.3

Boteti
Issues in the Boteti area include:
- maintaining flows to significant water bodies, whether
Mopipi Dam or Lake Xau
- current uncertainty over Sukwane Dam

6,4

General
The overall lack of knowledge of the resource and its
present utilisation is a basic concern which leads to issues
relating to lack of comprehensive government policy on
fisheries, lack of adequate legislation to guide
utilisation, strategies for improvement, extension messages,
and so on. Connected to this is the lack of qualified
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research staff in the Section who can undertake or supervise
the necessary research.
In terms of resource planning there is a need to more
explicitly and deliberately include fishing as a "land use"
when drafting physical or spatial plans in regions with
fisheries potential. This would allow for designation of
specific protected zones (protected FOR fishing as well as
protected FROM fishing), zoning for sports versus commercial
fishing where appropriate, etc.
MAIN INFORMATION SOURCES
The main source of information on the fisheries is the work
by NORPLAN - Botswana Fisheries, Status and Strategies produced for the Ministry of Agriculture in 1985. This is
supplemented by Merafe and Skjönbergs work on the socioeconomics of the Okavango fishery. Information is also
available from the Fisheries Section of the Ministry of
Agriculture.
GAPS IN INFORMATION
Little work has been done on determining the productivity of
the waters in the study area, and very little is known about
the limnology of the region's waters. The long term effect
on the environment and particularly on fish populations from
tsetse fly spraying is unknown. Statistical information on
current fishing activities is imprecise and extremely
variable. More accurate data on numbers and locations of
fishermen, size, type and value of catch is required.
Information on the economical return from fisheries in Lake
Ngami compared with possible release of water from the
proposed Lake Maun is needed to make more comprehensive
cost/benefit analyses of projects.
The studies proposed by the Fisheries section also reflect
the current gaps in information. These indicate very
fundamental data gaps on:
- fish population dynamics and ecology, in response to
various types and intensities of fishing. This is crucial
in establishing fishing seasons, protection of key
breeding areas, establishing off-take rates, understanding
the impact of other activities or ecological changes on
fish community structure and distribution and thereby
anticipating impacts of project proposals. These
ecological studies should be complemented by studies of
the limnology as suggested in the chapters on WATER USE
AND TRANSFER and HYDROLOGY. This is also related to flood
regimes, terrestrial nutrient transfer and the role of
other animals on nutrient supply (hippos and large
herbivores) and predation (crocodiles and fish-eating
birds).
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- traditional practices and attitudes regarding fish and
fishing. The study of attitudes to fish must go beyond
the traditional fish-eating groups, to study potential
markets for fish, in order to design appropriate marketing
strategies.
- impact of floods on fish populations and limnology, and
reactions of fishermen to changes in hydrological patterns
(an example is the case of the drying up of Lake Liambezi,
which has led to establishment of new camps up the
Linyanti with further repercussions and implications for
other resource utilisation patterns).
- potential effects of water transfer and canalisation
schemes, not only on fish populations, but also on usage
patterns and establishment of new fishing bases. A
particular concern here is the need for information on the
potential impact of Namibia's National Water Carrier, and
in the future, the potential impact of any similar water
transfer scheme within Botswana.
- the potential for aquaculture, including the potential use
of saline and brackish water
- the potential for the sustainable commercial harvesting
and/or production of aquarium species found in the region
for the pet market.
Much of the missing information is needed to guide policy
making, design development and protective strategies, and to
draft appropriate regulatory legislation. The lack of
research personnel in the Fishery Section is therefore
crucial to the development of this sector.
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TOURISM AND RECREATION
1

INTRODUCTION
In this chapter the main features of the tourism development
in the study area will be described together with the main
issues and conflicts arising from the utilisation of the
natural environment for tourism and recreational purposes.
The resource base as such is outlined in the resource
chapter "SCENIC, NATURAL AND CULTURAL FEATURES". The interrelated infrastructural components are presented in the
utilisation chapter "INFRASTRUCTURE".

2

GENERAL DESCRIPTION
Tourism in Botswana has a fairly long history with hotels
being established already in the last century. Tourism in
the study region has a bit shorter history and some authors
consider the beginning of the 1960's as the starting point
for tourism in the Okavango Delta Region (NCS Technical
paper; Johnsson 1976). The first mobile safari operator,
Africa en Touren'n Safari was visiting Botswana by 1963 and
in the same year two of the East African Hunting Safari
Companies had applied to operate in Botswana. In the next
year, five hunting companies had received rights to nine
concession areas and the first tourist lodge, Leomarin, was
built at Matlapaneng.
By 1970, there were 20 hotels, a Casino, seven lodges, seven
hunting safari companies and some 1400 foreign hunters
visited the country. Many photographic safari companies,
mostly from abroad, were operating within the country.
By 1984, there were 26 hotels, 34 lodges, 19 mobile
operators (Botswana registered), 14 foreign registered
operators, and 87 associated industries. About 11000 people
visited National Parks and Game Reserves and 1800 people
filled tourism-created jobs in the private sector.
By 1987 there were some 60 lodges and camps, over 80 mobile
registered and unregistered operators and 24 hotels in the
country.The bulk of the development has in fact taken place
within the northern part of the country i.e. within the
study area. Some detailed data on tourist facilities located
in the study area will be provided under SPECIFIC
DESCRIPTION.
In general terms the resource base for tourism and
recreation is formed by the natural and cultural environment
which can provide areas and sites of specific interest in
terms of:
- wildlife and fish
- flora
- scenery
- wilderness
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-

archeology
historical and natural monuments and relics
social anthropology
arts and crafts
sporting opportunities

Such areas and sites may be exposed to the following
activities and combinations thereof:
- hunting
- viewing
- photographing
- fishing
- exploring
- boating/motoring
- nature pursuit
- culture pursuit
- sporting
Within the study area most of these areas and activities are
represented but most activities are, not surprisingly,
focused around the natural features i.e. flora and fauna in
a wilderness environment.
3

SPECIFIC DESCRIPTION
The study area, which contains some outstanding natural
features such as the Okavango Delta, the Chobe National Park
and the Makgadikgadi Pans, is the centre for the tourism
industry in Botswana. The industry is based upon the rich
wildlife and the wilderness and the area is well known both
nationally and internationally.
Areas and sites of specific interest are described in the
resource chapter "SCENIC, NATURAL AND CULTURAL FEATURES"
including the map entitled "SITES OF SPECIFIC INTEREST AND
TOURIST FACILITIES."
The tourist sector has grown tremendously over the last
decades mainly because of the relatively unspoiled character
of the area and because of substantially improved
communications and transport infrastructure. Camps and
lodges have been established in great numbers especially in
the delta and a general view seems to prevail that any
further development must take place under well planned and
controlled forms if the unspoiled wilderness character is to
be maintained.
The
-

infrastructure supporting tourism consists of:
roads
airports/airstrips
land access points
public utilities (water, sewerage, power)
transport
- accessibility (domestic, regional and international)
- air services
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- bus and train services
- vehicle hire and taxi services
- accommodation and catering
- tourist servicing
- manpower
The transport and communications infrastructure is described
in the subject chapter "INFRASTRUCTURE". Most of the
infrastructure is used both by the tourism industry and
other economic sectors. However the great number of camps,
lodges and hotels in the area exist almost exclusively for
the tourism industry.
A survey of hotels, lodges and camps has been undertaken by
the DLUPU, Ngamiland in cooperation with SMEC and this
consultancy. The survey describes the establishments in
terms of locality, accessibility, ownership, activities,
sphere of influence, type of accommodation, camping
facilities, capacity, etc. The survey results were not yet
finalized at the time of writing, but some preliminary
results are presented in Table 1 below. Other results will
be published at a later date, possibly through the
Ecological Zoning Project currently under way in the delta.
From the table it can be seen that the theoretic number of
beds available in the area at any given time is 715 in
Ngamiland district and 307 in Chobe district. The gross
total thus is 1022 beds. In addition to this figure is the
capacity of the camping sites which are estimated to a
couple of hundred places.It must be kept in mind that the
actual number of bednights is highly dependent on seasonal
variations, which for example causes hunting camps to close
for substantial part of the year.
TABLE 1. TOURIST ESTABLISHMENTS.
(See map: Sites of Specific Interest and Tourist Facilities)
Name

Type

Capacity

NGAMILAND
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Xaro
Ntswi
African Skimmer
Xugana
Oddballs
Delta camp
Etsatsa
Tsaro lodge
Camp Okavango
Camp Moremi
Xaxanaka(Mor.saf.)
Xaxanaka(Saf.unl.)
Okuti
Santawani
Khwai river lodge

S.lodge
S.camp
River boat
S.lodge
C.site
S.lodge
S.camp
S.lodge
S.camp
S.camp
S.camp
S.camp
S.camp
S.lodge
S.lodge
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12
16
8
16
60
16
12
12
22
18
16
22
14
16
26

TABLE 1 Continued
Name
16. Qhaaxwa
17. Xaxaba
18. Shindi
19. Akukwe Island
20. Sitatunga camp.saf.
21. Machaba Camp
22. Thamalakane s.lodge
23. Rileys hotel
24. Okavango river lodge
25. Kubu camp
26. Island safari lodge
27. Crocodile camp
28. Drotsky's cabins
29. Shakawe fishing camp
30. Linyanti safari lodge
31. Kings Pool
32. Chobe hunting camp
33. Motsaudi
34. James' camp
3 5. Kwando camp
36. Xyga
37. Motopi
38. Nxai Pan North
39. Nxai Pan South
40. Sekaka
41. Fish Eagle Lodge
42. Lloyds Plot
43. Nxamaseere Fishing Camp
44. Sepopa Camp
4 5. Nguma Lagoon
46. Mombo Camp
47. Jedibe Fishing Camp
48. Txechira
49. Tchau Camp
50 Pom Pom Camp
51. Xukuranaka
52. Kiri Camp
53. Koro Safari Lodge

Type
S.camp
S.lodge
S.camp
S.camp
S.camp
S.camp
S.lodge
H/motel
S.lodge
S.camp
S.lodge
S.lodge
S.camp
H/motel
S.lodge
H.camp
H.camp
H.camp
H.camp
H.camp
Lodge/camp
C.site
C.site
C.site
Lodge/camp
S.camp
C.site
S.lodge
S.camp
S.camp
S.camp

CHOBE
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Kubu Lodge
Chobe Safari Lodge
Chobe Game Lodge
Chobe Chilwero Lodge
Serondela
Saile
Linyanti
Savuti
Lloyd's camp
Allan's camp
Savuti South

H/motel
Hotel
Hotel
S.camp
C.site
H.camp
C.site
C.site
S.camp
S.camp
S.camp
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TABLE 1 Continued
Name
71.
72.
73.
74.
75.
76.

Nogatsaa
Tjinga
Shinamba
Bottle Pan
Nunga
Jarwe

Type
C.site
C.site
H.camp
H.camp
H.camp
H.camp

Capacity

6
6
6
6

C.site = Camping site; H.camp = Hunting camp; S.camp = Safari
camp; S.lodge = Safari Lodge; H/motel = Hotel/motel. Numbers
correspond to mapped camps. Chobe numbering starts at 60 to allow
for new or presently unlisted facilities in Ngamiland. Blanks
indicate either no information received, or in the case of camp
sites, no specific capacity limitation.

4

PLANS. PROJECTS AND PROGRAMMES
A number of plans, projects and programmes related to the
deve-lopment of the tourist industry are listed below, by
District.

4.1

Ngamiland
Projects in Ngamiland include:
- Development of tourist camp sites at Xakanaka,
Gugathebe, Jiridao, (all in Moremi Game Reserve) and at
Nxai Pan National Park
- development of game viewing roads east of
Gomoti/Mogogalo rivers to reduce vehicle pressure on
existing tracks
- construction of a pole bridge west of Xini Lagoon
- Printing of sign boards for Moremi Game Reserve
- Establishment of Information/Interpretive Centres at
Moremi South Gate, and at Nxai Pan
- The NCS proposes the Okavango Delta Touristic Land
Zoning Masterplan
- SMEC/KCS is currently (Jan.1989) carrying out an
ecological zoning exercise of the delta for use in
tourism planning

4.2

Chobe
Programmes, plans and proposals in Chobe for this sector
include:
- a BDC Hotel in Kasane
- enlargement of the Tourist Office to provide better
service
- development of a management plan for Chobe National Park
- construction of new international airport at Kasane
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- NCS has proposed a project to prepare Tourism
Masterplans for various regions including Chobe.
Boteti and Nata Stateland
Nata Statelands are currently utilised as hunting
concessions. It has been proposed (DDP III) that:
- the area east of the main road and north of Ngwasha Pan
be declared a Game Reserve,
- that an area south of this become a Wildlife Management
Area. This would have some implications for tourism in
the region.
- A land use Plan for the Nata Statelands should review
these possibilities.
In the Boteti tourism is seen as having considerable
potential and the following proposals, or plans have
implications for this sector:
- road and campsite development in Makgadikgadi Game
Reserve
- completion of Serowe-Orapa road and improvement of
Rakops-Maun link will make access to the area easier.
This is a high priority in the District but not at the
National level.
- Motel/hotel at Rakops was anticipated in the DDP III
- private safari companies to be encouraged to become
established in the area
GOALS. POLICIES. LAWS AND ADMINISTRATION
As outlined in the National Development Plan 1985-1991 the
Tourism Sector Objectives are:
- to increase foreign exchange earnings and government
revenues
- to generate employment especially in rural areas
- to promote rural development and stimulate the provision
of other services in remote areas
- to project a favourable national image to the world
- to provide educational and recreational opportunities
and thereby improve the quality of national life
The strategies outlined in the Plan were:
- to formulate a detailed tourism policy, including
detailed implementation plans, programmes and evaluation
systems to coordinate the policy
- to enact a Tourism Act to legislate for the tourism
industry, the travel trade, and the public
- to undertake a detailed assessment of existing (and
potential) tourism product, planning for improvement,
expansion and development, including identifying and
securing investment resources
- to undertake tourism marketing research
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- to assist in the development of tourism related
infrastructure
- to develop citizen manpower and expertise in tourism
The Tourism Development Unit's submission to the National
Conservation Strategy indicates the crucial importance to
tourism of stopping "the steady erosion of the wilderness"
(TDU, p 15) and sees this as a current goal. Other goals,
not mentioned above, include that of incorporating aspects
of tourism more deliberately and consistently in land use
and management planning. This is consistent with another
goal to have the "economic, educational and recreational
values of tourism" recognised at all levels of Government
(TDU, p.15). The Unit would like to see the establishment of
a unified controlling body incorporating both public and
private sectors.
The TDU's submission to NCS elaborates on the strategies
presented in NDP 6 and outlines a number intended to combat
specific problems. Included is the plan to develop
facilities aimed specifically at different tourist markets,
and not solely at the affluent foreign tourist. This
strategy would necessitate the encouragement by the
Government of entrepreneurs willing to provide for the lowincome market and to provide facilities in areas away from
the main tourist centres.
Five areas of concern are already seen as important subjects
for inclusion in a Tourism Development Plan:
" - tourism Management Plans for National Parks and
Equivalent Protected Areas;
- management plans for Wildlife Management Areas;
- creation of zones as wilderness areas, restricted use,
intensive use, multiple use, etc. outside Parks and
Reserves;
- standards for hotels, lodges, camps, mobile operators,
etc;
- standards for professional guides, couriers, mokoropolers, drivers, etc." (DTU, p.25)
With these aspects recognized as needing attention by the
Tourism Development Unit, the importance of integrating this
planning with other national, district and sub-district
planning is very evident.
The major laws affecting the tourist sector are those which
affect it indirectly. For example legislation on trade and
commerce, employment and labour, create the business climate
for establishing tourist related businesses. Regulations on
the use of Parks and Game Reserves, and particularly the
fees charged for entrance, affect the viability of tourism
in certain areas, especially Kasane, which is heavily
dependent on access to the Chobe National Park. Hunting
regulations affect the seasonality of hunting safaris, as
well as their attractiveness, and distribution. There is no
legislation dealing directly with tourism. The promulgation
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of a Tourism Act is one of the priority items viewed by the
Tourism Development Unit as requiring immediate action,
together with the finalization and publication of a national
tourism policy.
The tourism sector is administered and promoted by the
Division of Tourism in the Ministry of Commerce and
Industry, which also harbours the Department of Wildlife and
National Parks. The Division of Tourism promotes tourism
through publication of brochures, etc. and is responsible
for developing and implementing national and regional
tourism masterplans, to guide developments in the sector.
The Division maintains offices in both Maun and Kasane. The
Ministry of Commerce and Industry is responsible for policy
decisions related to tourism.
There is no coordinating private or para-statal body for
tourism. However, there is an Hotel and Tourist Association
of Botswana (HATAB). It is considered to be fairly weak, but
a potentially important actor, provided some internal reorganisation and financial support for operations were
provided. A National Tourism Board has been proposed.
The National Museum has responsibility for protecting and
developing national monuments and relics, which are
potentially important attractions in the tourism industry.
This body also lacks financial and manpower support to
enable it to fulfill its responsibilities, so that in many
cases sites of interest are not promoted for fear that they
will be defaced or damaged through lack of protection.
6

CONFLICTS AND ISSUES

6.1

General
The general impact of tourism and recreation can be
described as follows:
- it contributes to human development and recreation in
both physical and mental terms
- it stimulates direct and indirect employment and income
generation (locally, regionally, and/or nationally). In
Botswana over 2000 jobs are tourism related, and the
sector is the country's third largest foreign exchange
earner.
- it can have social and cultural implications both
positive and negative, depending on its form and
management. One feature of tourism in the study region
is that it is designed to favour low density, high cost
tourism. It is not particularly designed to attract
middle and low income groups.
- the above issue can lead to the impression that large
parts of the country (National Parks and Game Reserves)
and other specific resources (hunting quotas) are
reserved for high income groups at the expense of middle
and low income groups. This can generate conflicts with
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other types of resource use, or even other types of
tourism.
- it can have implications for health and health service
requirements. Certain types of recreational activities
can lead to particular types of injuries requiring
special forms of medical attention.
- it has environmental implications: different
environments have different tourist carrying capacities,
being sensitive to disturbance to different degrees. If
the character being sought by the tourist is wilderness
solitude, the objective sets its own carrying capacity,
and excessive tourism can be self-destructive.
- it has implications for public infrastructure, in terms
both of basic requirements, and of pressures on the
infrastructure. Wide seasonal variations in tourist
numbers have significant effects on the cost
effectiveness of providing and maintaining certain types
of infrastructure.
In terms of the implications for natural features and of
ecological effects the following should be considered:
- effects on geological exposures, rock formations,
minerals and fossils: through collection of specimens,
defacing of exposures, making camp fires on exposed rock
and causing it to crack.
- effects on soils: many soils in the study region are
very sensitive to trampling, and to vehicular traffic.
- effects on vegetation: certain species of plants are the
source of handicrafts sold to tourist; other species are
sought as collectors items. Pressure on such desirable
species increases with tourism. Vehicular and boat
traffic can also affect vegetation. For example,
Salvinia molesta can be spread by canoes and motor boats
with far reaching consequences. Vehicles and hikers
shoes or clothing can spread various weeds from
disturbed to undisturbed areas.
- effects on animal life: this may be in the form of
general disturbance, specific interference in key sites
e.g. breeding areas, or more drastically through
hunting. As disturbance affect different species
differently there can be direct impacts on the balance
between animal populations or indirect effects when
predator-prey balances are upset (eg. decrease in
crocodiles leads to increase in barbel, which leads to
decrease in tilapia.)
- effects on prehistoric sites: either by damage through
trampling, climbing, defacing, etc. or by collection and
removal of archeological artifacts.
- effects on the general wilderness landscape: roads often
become drainage lines and lead to erosion; road
vehicles, motor boats, and air traffic introduce aural
disturbance (noise pollution); litter pollutes the
landscape and waste products can pollute water bodies;
campfires and other accidental causes can lead to veld
fires; the erection of structures can intrude into the
visual quality of the landscape.
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These are more generalized potential impacts. The following
are issues and conflicts related to recreation and tourism
as they have been identified through discussions with
district representatives and through the review of official
documents.
On a national level a number of issues and problems have
been outlined by the Tourism Development Unit (DTU,p.l3)
- lack of proper policy resulting in uncoordinated tourist
facility development
- lack of control of government-administered camps in
Parks and Reserves
- failure to control self-drive tourists
- failure to control operators, particularly foreign-based
mobile operators
- failure to ensure proper standards of facilities
- failure to prepare management plans for Parks and
Reserves
- failure to provide and enforce proper services in waste
disposal, fuel provision, in Parks and Reserves.
- lack of adequate staff in both Tourism Unit and
Department of Wildlife and National Parks
- lack of funds for promotion by Government (or a Board)
leaves all promotion with private operators whose
interests may not coincide with those of the nation
- lack of a Tourism Development Plan
- lack of a strong tourist association
- the lack of adequate and reliable information and
statistics with respect to the sector.
Many of these issues re-appear with greater specificity in
District concerns outlined below.
6.2

Ngamiland
The main issues identified in Ngamiland related to the
tourist sector were:
- the lack of a masterplan for tourism and recreation in
the District. This has implications for the control of
the negative impacts described above.
- imbalance in participation in this sector between
citizen and foreign operators, with implications for
social and cultural impacts.
- conflicts between this sector and agriculture, nature
preservation (as distinct from conservation), large
scale water transfer projects
- the conflict between the social and cultural impact of
increased foreign tourism and imperative for employment
creation and income generation
- the inadequacy of control and regulation systems for
concessions (hunting concessions, land leases, etc) and
operations (eg. types and standards, behaviour,
pollution and waste management etc.)
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- the lack of control over independent tourists and their
movements, and the implications of this for
environmental damage.
- the stimulation of spontaneous settlements in sensitive
areas by establishment of camps, lodges, etc. with
implications for wildlife disturbance, spread of
diseases (malaria, bilharzia, etc.)
- the impact of motor boats on river bank wash,
disturbance of wild life and wilderness character, and
on spreading of aquatic weeds.
- the impact of tourism on the wilderness environment, on
archaeologically important sites, points of natural
interest and national monuments, and on local culture.
6.3

Chobe
The main tourism-related issues in Chobe were mentioned as
being:
- the management responsibility for public campsites - is
it, or should it be a DWNP or Tourism Division
responsibility?
- management and maintenance of Kasane/Kazungula to a
standard consistent with its potential status as an
international tourism centre
- the inability (for whatever reasons) to respond rapidly
enough to growing tourist demands
- Tourism Office hampered by lack of space and vehicles
- the lack of a management plan for Chobe National Park
and for tourism development in general

6.4

Boteti
In the Boteti the major concerns centred upon:
- the poor accessibility and lack of support services
which impede the establishment of tourist related
facilities and local employment creation
- the unpredictability of Boteti river flows is a
deterrent to permanent establishment of tourist
facilities that might benefit from riverine scenery,
boating and fishing, as well as game viewing.
- the negative impact on tourism of environmental
degradation and desertification.

7

MAIN INFORMATION SOURCES
A number of tourist related studies have been carried out in
the country (Irish Tourist Board, 1984; Bayne et al, 1985;
Fowkes, 1985; Ingram et al, 1985; Roberts et al, 1985). None
of these gives a picture of the specific position of tourism
in the study area currently. The impact of tourism in terms
of local economic and social effects and in terms of natural
implications has not been studied at a level of detail that
gives a proper base for further planning in relation to the
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ecological carrying capacity of the area. Certain statistics
can be gleaned from Statistical Bulletins published by the
Central Statistics Office, but these are seldom at the level
of detail required.
8

GAPS IN INFORMATION
As mentioned above, up-to-date information on tourism and
recreation is lacking. Clear policies for the development of
tourism do not exist, but are understood to be under
formulation. Work has also started upon the preparation of
Terms of Reference for a consultancy on tourism in the delta
region. The outcome of such a consultancy will be greatly
needed in the coming formulation of integrated development
plans for the region.
Of particular concern from an environmental standpoint, is
the lack of hard data on the physical and ecological impact
of various types of tourist activities (for example the
reaction of different types of vegetation - sudd and river
bank vegetation to different stress patterns and levels
from tourists; or the reaction of animals to various types
of disturbances - motor-boats, vehicles, low-flying
aircraft; and other impacts listed in para 6.1 above). This
relates to the establishment of tourist carrying capacities
that can be used to guide planning and development standards
and regulations.

9
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MINING AND QUARRYING
1

INTRODUCTION
This chapter presents some information on mining and
quarrying activities in the study region. As there is no
large scale mining the emphasis is rather on quarrying and
the establishment of road material borrow pits. Goals,
policies and legislation relating to mining and quarrying
are outlined, issues and conflicts presented, and gaps in
the information described.

2

GENERAL DESCRIPTION

2.1

Prospecting and Mining
Prospecting in Botswana has expanded considerably since the
first geological bulletins on the mineral resources of the
country were produced some 20 years ago (Boocook, 1965).
Despite the geological progress and mineral discoveries made
in the last decade, vast areas of Botswana remain
inadequately prospected. Because of the extensive
superficial sand-cover, advanced techniques will be required
to explore much of the country successfully. Most mining
activities to date have concentrated on the middle and
eastern part of the country, particularly in the Central
District.
Future development will depend on size and quality of new
discoveries, distance of deposits from centres in Botswana,
world prices, infrastructure, water and power supplies and
Government policies towards mineral development.

2.2

Quarrying
There is a lack of good material for building and road
construction purposes in Botswana. In the western and
central areas of the country, Kalahari sands and calcrete of
variable quality predominate, and along the eastern edge,
ancient metamorphic and volcanic rocks are exposed in a
broad belt. The latter rocks are some of the oldest in the
world with ages estimated between 2700-3500 million years
and they exhibit varying degrees of weathering (pers. comm.
Roads Department).

3

SPECIFIC DESCRIPTION

3.1

Mining and Prospecting
There is no actual mining activity going on within the area
at present (Map 1). The mining of precious stones, mainly
diamonds, in Orapa and Lethlakane occurs just outside the
study region.
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Recently a number of prospecting licences for precious
stones have been issued in the Rakops-Mopipi area. Not much
is yet known about the potential but if the prospecting does
prove successful, exploitation will certainly entail high
operation costs because of thick sand cover, and poor
locally available water supplies.
Low grade copper mineralisation occurs in the Ngwako Pan
area between Lake Ngami and the Kgwebe Hills. There is
significant silver mineralisation associated with the copper
bearing argillites in this area. Values averaging 1 - 2 g/t
along "an enormous strike length have been intersected"
(Balcock et al. 1977. p 9). Prospecting for copper, silver
and lead has been conducted in these areas. Two companies
held prospecting licences from the late seventies up to
1985. Although considerable potential has been proven, no
further work is ongoing or will be done in the near future.
Only changed economics (higher demands, higher market
prices) and/or a drastically improved infra-structure,
justified for other reasons, would make exploitation
economically worthwhile.
Copper lead and zinc are also known to exist in the Shinamba
Hills. "The Shinamba prospect has been investigated in some
detail, but appears to be of minor economic significance"
(Baldock et al. 1977. p 25). Neither have investigations
concerning coal potential been carried out in the area as
yet although rock of coal-bearing age exists. Coal is known
to occur in downfaulted blocks of Karoo strata near Lake
Ngami. As these strata probably extend under the swamps, it
is logical to assume that the deposits also occur beneath
the delta.
Road Construction Materials
"The economic construction of road pavements requires the
use of rocks and soils of suitable quality that are located
as close as possible to the road alignment. The rocks and
soils used for road construction in Botswana generally
consist of the following:
- Basic and acid igneous rocks (dolorite, granite, basalt)
- Sedimentary rocks (quartzite, sandstone, siltstone,
dolorite)
- Metamorphic rocks (gneiss)
- Pedogenic materials (calcrete, ferricrete, laterites,
silcretes)" (Pinard, 1988)
"The harder, massive rock varieties, such as dolorite or
granite, require blasting and crushing for use in road
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construction. This entails a variety of quarrying operations
which can have a significant impact on the environment.
The softer, or granular soil types, such as quartzites or
calcretes, can be won by using bull dozers and often, though
not always, do not require crushing, but rather screening,
to obtain the desired grading. These borrow pit operations
generally have a less intrusive impact on the environment
than the hard rock quarrying operations," (Pinard, 1988)
except that they tend to be more frequent - occurring as
often as every two to four kilometres along main roads.
"Lacustrine deposits from the Okavango Delta area,
consisting primarily of quartzitic pebbles, are screened or
crushed and screened for producing road surfacing or
concrete aggregate. In addition, river boulders from the
Samedupe area are collected and crushed for the same
purpose." (Pinard, 1988)
"Pedogenic materials (calcrete and silcretes), Kalahari
sands and quartzitic gravels exist as virtually the only
sources of hard or gravelly material in the region. The
pedogenic materials vary enormously in quality ranging from
poor quality powder to hard nodular calcrete." (Pinard,
1988) These materials are mainly obtained from borrow pits
located as close as possible to the road alignment.
A quarry and crusher were operated at Pandamatenga to
provide road material during the construction of the Nata to
Kazungula road. Upon completion of the project this quarry
was surrounded by a high mound of excavated material, with
an opening into the quarry itself which is currently used as
a livestock watering point. It lies less that 150 meters
from the road.
3.3

Building Construction Materials
The main constituents of concrete, the predominant modern
building construction material in Botswana, consists of hard
(generally crushed) aggregates obtained from the harder rock
varieties such as granite and dolorite while fine aggregates
usually are obtained from coarse sand. Cement is imported.
There are no crushed stone quarries in the region
specifically for the production of concrete aggregates.
There is however, a stone crusher in Maun.
No permanent quarries are as yet operated in the Okavango
Region. This is primarily due to an absence of hard, massive
rock required for such an operation and/or to the distance
between the source and the main markets.
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4

PLANS. PROJECTS. AND PROGRAMMES
There were no mining projects proposed for Ngamiland in DDP
III. There is some localized use of sand and gravel for
brick and block making. During the next plan period, there
will be extensive new road material excavations for the
construction of the Maun-Nata and Maun-Shorobe roads. The
proposed dams and water control structures planned under the
Southern Okavango Water Development Project will also
require substantial borrow material.
There was no mining and exploration work proposed or carried
out in Chobe during DDP III. However, in the near future new
borrow pits will be opened for road construction, and a
quarry and crusher will be opened to support the
construction of the new international airport at Kasane.
Almost 46,000 cubic meters of material will be required for
the runway, roads and buildings* The project is expected to
be completed within three years, and the quarry operations
are expected to last little longer than two (Materials
Branch, 1988).
There are other infrastructural construction projects
planned for Kasane, including expansion of the township on
the plateau, establishment of a new hotel, new sewerage
systems. Each of these will require construction material,
and may look to the quarry to provide it.
No mining or quarrying is planned in either the Nata
Statelands or the Boteti area, although road works will
require borrow material. Central District DDP III proposes
investigations into potential of lime extraction and
exploitation of salt deposits in the Boteti CFDA. There is a
prospecting licence for precious and semi-precious stones in
the area.
In all settlement areas excavations of traditional building
earth are made. Depending on the size and location of these
excavations they can be a hazard, adversely affect land
development, or be used as refuse tips. They are
uncontrolled, not monitored, nor mapped.
GOALS, POLICIES. LEGISLATION. AND ADMINISTRATION
On the national level the goals, policies and general
objectives of Government with regards to mineral development
are:
- to generate through mineral development productive
economic activity across all geographic areas and economic
sectors
- to provide economic activities in rural areas where
resources are identified and developed
- to provide revenues for Central Government to support
rural development programmes
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- to provide direct employment in mining
- to generate indirect economic activity through local
procurement of materials and equipment by the mines, and
through general multiplier effects
- to stimulate and promote education and training in the
mining sector in pursuit of localisation of skilled posts
Specific Policy objectives:
- to maximise the rate of prospecting and new mine
development
- to maximise the net economic benefits of mining
- to maximise those components of expenditure which generate
local value added
- to create as much employment and as many training
opportunities for citizens as possible
- to minimize environmental damage. Therefore:
- Mining leases must include a detailed programme for the
progressive reclamation and rehabilitation of lands
disturbed by mining, and for the minimisation of the
effects of mining on adjoining land and water areas.
The Districts covered by this study do not have any
specific, district-level policy regarding mining. However,
the North West District Council has drafted a Byelaw to
regulate the exploitation of natural resources, including
the extraction of sand and gravel. This draft bye-law has
apparently been superceded by efforts in the Ministry of
Local Government and Lands to draft a set of model Byelaws
(again incorporating sand and gravel-related measures) which
can be adopted by Councils throughout the country.
The regulations pertaining to the establishment and
operations of quarries is contained in the Mines, Quarries
Works and Machinery Act of 1978 and its Regulations. In
principle, quarry operators are only granted a license on
the condition that the quarries are left in a safe state
after they have been exhausted or quarrying operations
terminated. In practice, it is generally felt that the
regulations do not address the issue of quarry reinstatement, in terms of safety or environmental (including
aesthetic) aspects strongly enough (Pinard, 1988).
Frequently local residents ask that pits be left open as
water catchment reservoirs, a request that has the advantage
of lowering costs for rehabilitation.
Permission to open borrow pits on Tribal Lands, for public
use, must be obtained from the Land Board. Where private
property is disturbed or destroyed, compensation is to be
paid.
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6

CONFLICTS AND ISSUES
Issues in this sector include:
- the failure to rehabilitate borrowpits used in current and
previous road construction exercises. This issue is
complicated by the request by some road-side dwelling
households that borrow-pits be left open as basins for
rainwater storage for livestock watering. This has the
effect of attracting livestock to the road side and
constituting a traffic hazard. None of the roads in the
region are fenced.
- the scarcity of good road bed material which imposes
considerable cost and technical constaints on road
construction in the region.
- the establishment and use of gravel borrowpits within the
Chobe National Park for use on roads throughout the
District, and for the new international airport. This
would appear to be in contradiction to the preservational
purpose of the Park. A quarry and crusher are planned that
will lie just within the Park, on its border with Kasane
Township. There will be some environmental impact, but it
is doubtful whether it would be any less if the quarry
were located just outside the Park. Perhaps a greater
concern is the quarry and crusher's impact on the town
itself, in terms of noise and dust pollution, and on water
quality. It has been proposed that the rock be crushed wet
to dampen dust and noise (Materials Branch, 1988).
Drainage from the site will however, flow through a
tourist plot and into the Chobe River not far upstream
from the main water supply intake. Although Roads
Department indicate that the quarry would only be operated
for approximately 2 years, there is quite likely to be
pressure to use the quarry for other projects in the
vicinity if its rock quality is so good.
- the lack of knowledge of road bed material. Many
engineering reports including detailed quantity and
quality survey data on road bed material have apparently
been lost. The Roads Departments Material Testing
Laboratory is interested in developing a data base to
ensure that this knowledge of both the resource, and the
extent of extraction is not lost in future.
- the location of borrow-pits, particularly close to
settlements can affect the future options in settlement
expansion. They can also be too readily adopted as solid
waste disposal sites without any consideration of
potential contamination of local ground water or other
health hazards. The borrowpits adjacent and up-slope from
the irrigated farm in Kasane is used for both solid waste
and pit latrine/septic tank sludge.
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MAIN INFORMATION SOURCES
Most information in this chapter relating to construction
and road bed material has been provided by the Materials
Branch of the Roads Department (Pinard, 1988).
Since 1964 the Geological Survey Department in Lobatse has
presented annual reports including mineral concession maps.
These reports and maps form an excellent overview of the
mining and prospecting activities in the past. Another good
source of information on the history of mining in Botswana
is the paper "A History of Mineral Rights, Ownership and
Law" by N.P. Lock, 1988.
The situation regarding prospecting and mining in the whole
of Botswana as per the first of January 1988 is shown on the
Map 1. The Department of Geological Surveys generally
publishes an up-to-date map of prospecting and mining leases
nation-wide every six months. Table 1 lists the mineral
resources reports. They are mostly on a national level but
regional information can be extracted from each of them. For
more information about publications and maps available at
the Geological Survey Department see the chapter on GEOLOGY.
TABLE 1. MINERAL RESOURCES REPORTS
PUBLISHED BY DEPARTMENT OF GEOLOGICAL SURVEYS
Massey, N.W.D. 1973. Resources Inventory of Botswana: Industrial
Rocks and Minerals.
Baldock, J.W., J.V.Hepworth and B.S.I.Marengwa. 1977. Resources
Inventory of Botswana: Metallic Nimerals, Mineral Fuels and
Diamonds.
Gwosdz, W., N.P.Lock and M. Sekwale. 1982. Brick Earth and Clay
Resources of Eastern Botswana.
Gwosdz, W. and M.P.Modisi. 1983. The Carbonate Resources of
Botswana.
Gwosdz, W. and M.P. Modisi. 1984. The Potential for Quicklime
Production in Botswana.
The Department of Geological Surveys also produces an annual
report which includes a review of all geological exploratory
work undertaken during the previous year and a map of
Botswana showing the propecting and mining lease areas.
These annual reports provide excellent lists of both
internal and external written reports for further details.
The proposed data base on road materials will be a very
useful source of information in the future. At present the
Materials Testing Laboratory can provide information on road
materials for roads for which they have engineering reports
and end-of-contract reports.
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Specific data on proposed road and dam material sources is
often available from engineering reports. These generally
include diagrams showing location and extent of the proposed
excavations, local structures affected, and detailed
descriptions of the materials available, both qualitative
and quantitative. Examples from the study area include:
Ove Arup and Partners. Maun to Shorobe Road. Information to
Tenderers Volume 1 Draft Material Report. Ministry of Works
and Communications. Gaborone
Ove Arup and Partners and Stewart Scott and Partners. 1987. NataMaun Road. Detailed Engineering Study and Economic Review.
Draft Design Report Appendix B: Materials Report. Ministry
of Works and Communications Roads Department. Gaborone.
Such source material can generally be obtained from the
Senior Roads Engineer/Design, or from the Material Testing
Laboratory.
8

GAPS IN INFORMATION
The main gap in information on mining and quarrying is the
lack of data on small operations which excavate building
materials, such as sand and gravels, and earth for building
purposes and block making. There is no quantitative
information on the amounts of material extracted even by
commercial operators, nor on the specific environmental
impact of these types of operations. Any proposal to
regulate commercial extraction of building materials and/or
to charge levies on a quantitative basis will require more
accurate monitoring of these operations.
The lack of a complete record of road materials has been
mentioned, as has the intention of the Roads Department to
improve this data base. In this region there is a need for
additional (preferably mapped) information on the
distribution and characteristics of road construction
material, especially suitable calcretes and silcretes. This
mapping should concentrate in those areas where there are
most likely to be needs in the future, eg along proposed
road routes. Identification of other rock suitable for
concrete aggregate or brick earths is also needed in areas
close to significant settlements.
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INFRASTRUCTURE
1

INTRODUCTION
In this chapter we present some information on basic
physical infrastructure, such as roads, tele-communication
systems, sanitation and solid waste disposal, water supplies
and power generation. In all of these types of infrastructure, the region is fairly undeveloped as compared to
eastern and southern Botswana.
Wherever it has been felt to be more appropriate, infrastructural issues have been included in other chapters. For
example, live-stock related infrastructure is covered under
Agriculture, tourism infrastructure under Tourism and
Recreation, etc. Water related infrastructure is touched on
only briefly here, and is dealt with more thoroughly in the
chapter on WATER USE AND TRANSFER.

2

GENERAL DESCRIPTION
Large parts of rural Botswana are still inaccessible in
terms of telecommunications, and air travel. Most
development of the road network has been in the east of the
country where most people live. The north-west is virtually
undeveloped in terms of communications. Government is
currently working on major programmes to improve roads, air
and tele-communications. The Okavango and Chobe regions have
been identified as potentially important agricultural
production areas (FAO/UNDP,1972; SMEC, 1987). The
realization of this potential will necessitate improvements
to road and telecommunication systems.

3

SPECIFIC DESCRIPTION
This chapter should be read in conjunction with the map
entitled INFRASTRUCTURE.

3.1

Roads
The gazetted roads in the study area are listed in Table 1.
Current plans are to bitumenise roads from Konde to Sepopa,
Maun to Shorobe, Maun to Toteng, and Nata to Maun. In Chobe
the Kasane-Ngoma road will be bitumenised, and the NgomaKachikau-Parakarungu will be upgraded.
Upgrading of roads almost always results in increased
traffic. The impact on traffic of bitumenising the NataKazungula road can be seen from the annual figures given in
Table 2.
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TABLE 1. GAZETTED ROADS
Nata-Kazungula
Nata-Maun
Kazungula Border (Zimbabwe/Botswana)- Kasane
Kazungula- Ngoma Bridge
Ngoma- Maun
Maun-Toteng-Kuki
Toteng-Sehitwa-Bodibeng
Sehitwa-Tsau-Konde
Gomare-Sepopa-Shakawe-Mohembo Border
Samedupi-Makalamabedi
Makalamabedi- Rakops
Rakops-Mopipi
Mopipi-Orapa

Bitumen
Gravel
Bitumen
Gravel
Earth/Sand
Earth/Sand
Earth/Sand
Bitumen
Sand
Sand
Sand
Bitumen
Gravel

TABLE 2. AVERAGE DAILY TRAFFIC
981

1982

1983

1984

1985

81-85

% change
Nata-Kazungula
Nata-Maun

28
50

40
43

57
58

80
71

85
71

203.6
42.0

Source: MWTC Statistics Unit, 1986. p.5
Starting from a higher base figure in 1981, the Maun traffic
flow has not increased to the extent that the Kazungula
traffic has, in spite of the opening of the Maun abattoir
and the transport of meat products by road to the east. The
tarred road has made business (including forestry) more
economically attractive, has stimulated growth and made the
National Park more accessible to owners of two-wheel drive
vehicles. It can be expected that the traffic to Maun will
dramatically increase, business costs in Maun will be
reduced, resource utilisation will increase. Marketing of
Ngamiland products will be both easier and cheaper, as
transport costs decline (or increase at a slower rate).
3.2

Air
There are forty-four airstrips and one airport in the region
(See Table 3). The majority of the airstrips are in and
around the Delta, the Okavango, Boteti, and Chobe Rivers,
and are primarily for serving the tourist industry. Twelve
airstrips are Government-owned: Seronga, Gumare, Nokaneng,
Tsau, Moreomaoto, Makalamabedi, Gweta, Rakops, Leshomo,
Pandamatenga, Savuti, and Kasane. The only airport in the
region is Maun, owned and operated by Government. All other
airstrips are private, usually owned by tourist related
companies.
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The primary impetus for development in this sub-sector is
tourism. The location, ownership, and operation patterns of
air travel infrastructure shows its very significant
contribution to tourism. At present air traffic control and
flight information services are based at Johannesburg. The
result is that considerable illegal traffic can potentially
take place in the more remote airstrips. The Botswana
Government recently announced its intention to take over
this responsibility for Botswana airspace.
There are no published figures on air traffic between Maun
and individual camps in the Delta, or elsewhere in the
region. To provide an idea of the role of the tourist
industry on air traffic consider that Four Photographic
Safari Companies, in a presentation, indicate that they have
together generated in excess of 3,400 seats for Air Botswana
alone (Afro Ventures Safaris et al, 1988). Yet none of these
companies have permanently established camps. There are at
least 24 other companies with established lodges and camps,
many of which are accessible by air. Maun airport handled
38,177 passengers in 1985, 45,476 in 1986, a growth rate of
just over 19% in one year (CSO, 1987). Kasane handled 3,288
passengers in 1985 (Stats. Unit. MWTC, 1986).
TABLE 3. AIRFIELDS IN THE STUDY REGION
Airfield

Coordinates

Surface

Authority

Gomare

19.22E
22.10S

Grass/sand

DCA

Kasane

17.47S
25.09E

Grass/gravel

DCA

Makalamabedi

20.20S
23.53E

Grass/sand

Dept. Animal
Health

Maun

19.58S
23.26E

Concrete

DCA

Nokaneng

19.40S
22.10E

Grass/sand

DCA

Pandamatenga

18.32S
25.39E

Hard sand

DCA

Rakops

21.00S
24.20E

Sand

DCA

Seronga

18.50S
22.25E

Sand/grass

DCA
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TABLE 3 Continued.
Airfield

Coordinates

Surface

Authority

Tsau

20.10S
22.27E

Sand

DCA

Camp Okavango

19.07S
23.06E

Grass

Private

Khwai River Lodge

19.09S
23.47E

Grass/gravel

Private

Makuba

19.29S
23.36E

Sand

Private

Shakawe

18.23S
21.50E

Grass/gravel

Private

Xugana

19.04S
23.04E

Grass

Private

Beetsha

18.45S
22.41E

Flying
Mission

Chobe (Camp)

18.30S
23.40E

Private

Delta Camp

19.32S
23.04E

Private

Etsha

19.07S
22.15E

Flying
Mission

Four Rivers

19.02S
23.08E

Private

Gidiba

19.05S
22.34E

Private

Kurunerega

19.35S
22.52E

Private

Kwai North

19.03S
23.48E

Private

Kweenie

19.44S
22.37E

Private

Lazy J

20.14S
24.14E

Private
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TABLE 3 Continued.
Surface

Authority

Airfield

Coordinates

Linyanti

18.27S
23.48E

Private

Masame

18.57S
25.01E

Private

Motopi

20.US
24.09E

Dept Animal
Health

Mombo

19.US
22.47E

Private

Noghatsau

18.30S
24.57E

Dept.WNP

Ntswi Island

19.33S
23.10E

Private

Nunga

18.48S
25.44E

Private

Nxamasere

18.36S
22.05E

Private

Pom Pom

19.36S
22.50E

Private

Qhaxwa

19.04S
22.23E

Private

Saile

18.10S
24.10E

Private

Santatadibe

19.30S
23.18E

Private

Savuti

18.31S
24.03E

Dept.WNP

Sepupa

18.45S
22.41E

Flying
Mission

Splash

19.40S
23.22E

Private

Tsodilo Hills

18.45S
21.47E

National
Museum

Tsoi

20.37S
24.37E

Private
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TABLE 3 Continued.
Airfield

Coordinates

Surface

Txichira

19.22S
22.45E

Private

Xakanaka

19.21S
23.27E

Dept.WNP

Xaxaba

19.32S
23.03E

Private

Xordxom

18.40S
23.06E

Private

Authority

Operating hours for these airfields is sunrise to sunset.
Dept.WNP = Department of Wildlife and National Parks. DCA =
Department of Civil Aviation. Source: Department of Civil
Aviation.

3.3

Water Transport
River transport, mainly in the form of the traditional
"mokoro" canoe but increasingly in more modern types of
small craft, is common in the delta, the Okavango, and the
Linyanti/Chobe. Besides being an significant means of
transport, it is also important in the fishing sector, and
has become an attractive component in the tourist and
recreation sector.
The Ministry of Works Transport and Communication through
the CTO operates a vehicle ferry across the Okavango at
Mohembo. There is also a ferry across the Zambezi River at
Kazungula, linking Botswana and Zambia. This is operated by
Zambia.
The Kalahari Conservation Society is currently sponsoring a
project to study the building and use of mekoro in the Delta
region. The study aims to estimate the number of mekoro in
use, the impact of their continued manufacture on trees
species used, and to identify other tree species suitable
for use. The study is not yet complete (Nov. 1988).

3.4

Telecommunications Infrastructure
Telecommunications are not well developed in the region.
Maun is linked to eastern Botswana by a telephone land line
to Nata, then by micro-wave to Francistown. Kasane is linked
to the south of the country by a land line to Victoria
Falls, thence by micro-wave to Bulawayo and Francistown.
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Telephonic communication is not available in the rest of the
region.
Several radio transceiver systems are operated by Ministries
and Local Government primarily to link Maun and Kasane with
other significant centres, such as Gumare, Sepupa, Seronga,
Shakawe, Etsha, Kachikau. Police, Health and Agriculture,
and Council are the major bodies involved. There is
apparently no coordination of the various systems. Botswana
Telecommunications Corporation has plans to up-grade the
existing telephone system and install a public radio
telephone connection between Maun and Gumare.
Private systems are run by tourist operators, with most
camps, and hunting parties relying on radio communications.
Postal System
The Postal services in the region are likewise relatively
undeveloped. There are Post Offices at Kasane, Maun, Shakawe
and Rakops; postal agencies at Gumare, Etsha, Sehitwa and
Kachikau.
Power Generation
Electrical reticulation systems exist only in Kasane and
Maun, Maun is supplied by a diesel-fueled station run by
BPC, while Kasane is connected to the Zambian network. Some
Government facilities, primarily Health Centres at Gumare
and Rakops, have their own generators. The Livestock
Advisory Centre at Rakops has a generator to operate its
refrigerators.
There are also numerous private sector generators, primarily
to serve tourist facilities.
Sewerage and Solid Waste Disposal
Sanitation services are extremely limited. Water-borne
systems sewer systems are used by the Hospital and BMC
abattoir in Maun. Otherwise, even major institutions such as
secondary schools depend on septic tanks and pit latrines.
Only 2 6% of the households in Maun have any type of toilet
facility. In Kasane the rocky nature of the ground has also
severely limited the potential for pit latrine construction.
Government buildings are supplied with septic tanks systems.
Little specific is known about conditions in other villages
except that the very low rates of formal sanitation systems
apply. Pollution of surface and ground water is a wide
spread risk, especially in and around major settlements. The
rural Environmental Sanitation Pilot Project has operations
in Rakops and Mopipi. The project will expand into North
West District within the next year.
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The Bilharzia Control Project embodies a strategy to reduce
schistosomiasis by improved sanitation, and is providing
support to pit latrine construction in Seronga and
Matlapaneng. Village Development Committees are involved in
this project.
To meet the particular problems in Kasane, the Self Help
Housing Agency (SHHA) has an on site sanitation subsidy
programme that is intended to meet the costs of the
substructure while the householder covers the costs of the
above-ground structures.
In terms of solid waste disposal, both Maun and Kasane are
serviced by Council tractor-drawn trailer systems. The
Kasane system is very poor (Friederich, 1988). Recognized
dump sites exist in both places.
4

PLANS. PROJECTS. AND PROGRAMMES

4.1

Nqamiland
Plans, programmes, proposals and longer term aims for infrastructural development in Ngamiland include:
- bitumenization of Nata-Maun road
- bitumenization of Maun-Shorobe road
- long term aim to tar the main road line in the District
Shorobe-Maun-Sehitwa-Gomare-Shakawe
- improvement of the Okavango east bank road MohemboSeronga-Beetsha, under a labour intensive road project.
- upgrading of telephone system connecting Maun out of the
District, linking up with main micro-wave system.
- upgrading of short-wave radio circuit, both technically
and managerially
- upgrading of postal services with in the District
- extension of power supply to villages other than Maun and
Gomare in the long term.
- drastically increase the power supply when the irrigation
schemes in the southern delta are developed.

4.2

Chobe
Plans and on-going infrastructural programmes in Chobe
include:
- construction of a bitumenised international airport on
the escarpment south of Kasane. Work is scheduled to
begin in 1989 and will take about two and a half years.
- construction of new telephone exchange in Kasane and
establishment a micro-wave link that will link Kasane and
Pandamatenga with the south
- a post office MIGHT be established in Pandamatenga
- bitumenization of Kasane-Ngoma bypass road
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- Ngoma-Parakarungu road to be upgraded (Ngoma-Kachikau
complete)
- installation of power supply link from Zambia to Kasane
(complete): reticulation and installation of supplies
within the area on-going.
- re-surfacing of Nata-Kazungula road
- infrastructure development plan for Pandamatenga farms to
be drawn up.
- improvement of ferry to Zambia
- opening of border posts at Pandamatenga and Ngoma
- development of industrial and commercial areas in Kasane
and Kazungula
Boteti and Nata Statelands
Beyond maintenance of the main road, no major infrastructural plans exist for the Nata Statelands area of this
study.
In the Boteti the following has been planned or proposed:
- improved (bitumen) road link from Rakops to the MaunNata road via Khumaga (proposed by Central District, but
not on the national road construction or upgrading
programme)
- gravel road linking Khumaga to Makalamabedi
- village water supplies completed by 1989:
- Motopi, Kedia, Kwee, Moreomaoto
- rehabilitation of water reticulation systems in:
- Rakops, Mopipi
- environmental sanitation project involving digging of pit
latrines (including demonstration units) in:
- Rakops and Mopipi
- proper siting and fencing of village refuse dumps
GOALS. POLICIES. LAWS AND ADMINISTRATION
Goals and Policies
National policies relating to communications are set out in
a broad policy framework as follows:
- new investment are to be at a rate commensurate with
recurrent budget and maintenance capacity
- cost recovery from those who can afford to pay, while
adhering to the policy of redistribution of income to
rural areas
- investment in rural infrastructure should be undertaken
where quantifiable economic benefits do not justify
construction costs, but where social benefits are
significant.
- encouragement of the use of labour-based techniques for
construction and maintenance where appropriate.
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The policy instruments to be used include:
-

investment policy
taxation policy
regulation
direct promotion
policies of public sector transport industries

Proposed policies relating to the transport sector
specifically are described in the Botswana National
Transport Plan (Stage II) Draft Final Report. (Note: We
understand that this document presents a "Recommended Policy
Framework" (Para.7.3) and that no finalised Policy Statement
has been published.)
The policy recommendations are based on the four national
principles and the four main planning objectives (as
outlined in NDPs). The recommended policy framework is set
out below.
Transport Investment Policy has as its objectives:
- the establishment of sound infrastructure and/or
operation
- the take over the railway as part of the national infrastructure and as a catalyst for development
- labour based policies to be followed wherever possible
without unduly hampering specific developments
- the minimisation of foreign borrowing
Taxation Policy should:
- be that each vehicle category should pay for the marginal
costs imposed on the community as a result of using that
vehicle.
- concentrate on private car use and on transit and tourist
traffic
Regulation Policies should aim to:

BUT

-

minimise entry restrictions into the transport sector
minimise restrictions on operations
improve quality of service in terms of safety
protect road infrastructure

Promotional Policy Objectives are to:
- provide existing or potential transport entrepreneurs
with access to capital, either for vehicles or for
maintenance facilities
- subsidise transport operations where this is more
economical than investing in improved infrastructure, or
in other special circumstances
- sponsor new services, which are slow to develop in the
absence of sufficient incentive for the private sector
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- provide sufficient education and training to develop an
indigenous labour force which is adequate in terms of
quantity and quality
The document applies these policy guidelines to each
transport sub-sector and provides great detail in outlining
recommended actions.
The Transport Plan has a good outline of the implications
for transportation of the four National Development
Principles.
MLGL is preparing a policy paper on borrow pits that will
apply to all Districts.
5.2

Legislation
The major legislation covering infrastructure is as follows:
- Public Roads Act (Cap 69:01) for establishing,
proclaiming, closing or diverting, and fencing of public
roads. It also provides for regulations covering
encroachments into road reserves. Additional regulations
restrict the posting of signs within road reserves and
forbid littering on gazetted roads.
- Civil Aviation Act (Cap.71:01), which provides for
control, regulation and development of civil aviation and
air services.
- Post Office Act (Cap 72:01) that covers postal and
telegraphic services and regulates the control of radio
activities in the country.
- Electricity Supply Act (Cap.73:01) that provides for
licensing and control of generation and supply of
electricity.
- Several pieces of legislation (Water Act, Waterworks Act,
Public Health Act) indirectly touch on the issue of
sanitation and waste disposal. This is usually done in the
context of controlling pollution and the poisoning of
public water. See the chapters on HYDROLOGY and WATER USE
AND TRANSFER for additional detailed information.
- North West District Council has adopted the Refuse (Model)
Byelaw (S.I. 118 of 1969) controlling refuse disposal.
Most of the Bye-laws provisions apply only to Maun
Village, while section 8 applies throughout the North West
District (i.e. both Ngamiland and Chobe). This Section 8
prohibits the disposal of any refuse in any water course
or water source.
- The North West District Council has also adopted the Noise
and Nuisance (Model) Bye-law (S.I. Ill of 1971). This
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seeks to control the production of annoying noise within
any neigbourhood. It specifies noise produced by radios,
record players, amplifiers and musical instruments.
Noisome disturbances to the public between 10:00p.m. and
7:30 a.m. are prohibited, including noise produced by
machinery. There is nothing in the Bye-law to cover noise
disturbance by vehicles, boats or aircraft. The Bye-laws
apply throughout the District.
5.3

Administration
The administration of infrastructure is along sectoral
lines. The maintenance of all gazetted roads is the
responsibility of the Roads Department in the Ministry of
Works, Transport, and Communications. All other roads are
the responsibility of the District Councils in which they
lie. The Department of Civil Aviation operates Government
aerodromes, maintains government airstrips (airstrips
"owned" by Government Departments such as Wildlife and
National Parks, or Animal Health, are generally maintained
by their respective Departmental owners), licences and
regulates private airstrips, and regulates air traffic. Each
of these Departments have offices in the three Districts in
the study region.
Telecommunications are run on a commercial basis through the
Botswana Telecommunications Corporation. The Department of
Postal Services is responsible for the construction and
operation of post offices, and supervises the transport of
mail and the operation of postal agencies.
The Energy Unit in the Ministry of Mineral Resources and
Water Affairs has overall responsibility fgr power
generation. The Botswana Power Corporation, a parastatal
organisation, provides electric power to urban centres and
major villages like Maun and Kasane. In Maun power is
generated locally; Kasane's power is purchased from Zambia.
These services are operated on a commercial basis. Elsewhere
in the region individual institutions such as Health Centres
and Secondary schools, and private tourist operators
generate their own power.
Water reticulation systems are generally designed and
installed by the Department Of Water Affairs. In major
settlements Waterworks Areas have been declared, within
which the Department also operates the water supply system.
This applies to Maun and Kasane. Elsewhere, completed water
reticulation systems are handed over to the appropriate
District Council for operation and maintenance. There are no
centres in the study region for which the Water Utilities
Corporation is presently responsible.
Overall responsibility for sanitation and solid waste
disposal lies with the Ministry of Local Government and
Lands. However, this responsibility has been devolved to the
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District Councils. Design of sophisticated sewerage systems
for large centres, such as for Kasane, is usually done by
consultants supervised by the Ministry. Institutions like
Hospitals, the Maun abattoir, and large boarding schools
generally have their own sewage system. Elsewhere septic
tanks are used where waterborne sanitation is installed.
Most rural settlements do not have water-borne sanitation.
The 1981 Census indicated that nationally 90% of households
did not even have pit latrines on their plots.
Solid waste disposal is the responsibility of District
Councils under the guidance of the Ministry of Local
Government and Lands. Larger centres have a rudimentary form
of refuse collection and disposal, although refuse dumps are
not fenced, protected or managed in any deliberate manner.
Most smaller communities have no organized system of solid
waste disposal.
Storm water drainage is likewise the responsibility of MLGL
through District Councils. This item has not received much
attention outside major centres such as Maun and Kasane. In
the past the most deliberate drainage works were constructed
in the context of new improved roads and were primarily
designed to protect these roads, rather than to provide a
comprehensive drainage network for the settlement.
6

CONFLICTS AND ISSUES

6.1

Nqamiland
In Ngamiland the main issues relating to infrastructure
include:
- the negative impact on development in the Okavango subDistrict due to lack of a good road and of other telecommunication and postal systems. On the regional and
national scale, the District is also disadvantaged by
lack of a bitumen standard link to Eastern Botswana.
- lack of rehabilitation of borrowpits opened during road
construction. This issue is tied to that of water
provision to households living close to these roads.
Borrow-pits are sometimes left open to provide water
catchments for livestock. This has the effect of
attracting large numbers of livestock to the road and
causing traffic hazards. None of the roads in the region
are fenced.
- pollution caused by poor sanitation and solid waste
disposal, especially in major villages
- environmental damage caused by un-controlled off-road
travel, especially four wheel drive vehicles.
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- environmental impact, especially through noise
disturbance, of low-flying aircraft over wilderness
areas. This also constitutes a safety hazard. There is
generally insufficient control of small aircraft.
- environmental impact, through noise disturbance and bank
wash, of motor boats in sensitive riverine or wet land
areas.
6.2

Chobe District
Issues related to infrastructural development in Chobe
include:
- unreliable telephone and telex services
- lack of rehabilitation of borrowpits opened during road
construction
- distance to other major centers in the country requires
relatively better transportation and communication infrastructure than is available at present.
- location of present airstrip poses security problems
- transport of goods and people within the district remains
difficult, not only because of the isolated nature of
settled areas, but also because of the lack of private
transport operators.
- below-standard roads within Kasane, especially in SHHA
area
- delays in providing basic infrastructure in the new
development areas on the plateau above Kasane. This
delays all other developments which are affected by
accommodation requirements. DSL will not allocate plots
before basic infrastructure is in place.
- very poor and inadequate sewerage, sanitation and solid
waste disposal in the Kasane-Kazungula area. This
inadequate sewage system is a specific cause of
pollution, which occurs immediately upstream from the
primary water supply source for the area.
- poor storm-water drainage system and maintenance in
Kasane
- inadequate service infrastructure in Pandamatenga to
support new agricultural developments.
- unreliable postal service in Kasane related to:
no frequent reliable public transport to Francistown
no public transport between Kasane and Enclave
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- delayed up-grading of KHC
- delayed start of new Kasane airport
Central District (Nata and Boteti)
Issues in the Boteti area relating to infrastructure
include:
- pollution due to poor sanitation and waste disposal
- poor communications systems (roads, postal services,
tele-communications) affecting all other aspects of
development.
- lack of electric power in the area, even in central
places.
General
Road design in much of the area faces certain particular
problems, posed by environmental conditions, and
alternatively affecting local environments. There is
frequently a problem of finding suitable road bed material,
or of treating the available material. In pan areas the
soluble salts have corrosive effects, both on reinforced
concrete structures and on corrugated metal, used for
example in culverts. High road embankments at times create
large stormwater storage areas with risks for flooding,
road bed deterioration, and in turn for culvert numbers and
locations. Engineers have found that traditional methods of
mathematical modeling stormwater runoff do not apply to the
Kalahari soils and landforms in the region (Ove Arup et al.
1987, p 53).
Throughout the study region there is a general lack of
control over the development of bush tracks, and of off-road
vehicle travel. Although Councils have the broad
responsibility for non-gazetted roads, this has not been
translated into any type of District level policy on road
development beyond the goal of improving the main linkages
between villages. Councils have not been given the capacity
either to mount an adequate road construction programme, nor
to attempt any form of control over the establishment of
informal roads. Thus there is no means to control the
environmental consequences of this development. In many
sensitive parts of the region (eg pans and open plains) the
impact of fewer than five vehicles passing will remain for
many years. Furthermore, poorly located and aligned roads
can lead to erosion. Uncontrolled vehicle movement within
the delta, especially during the low water season can have
an impact on vegetation patterns and ultimately on water
flows and distribution.
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7

MAIN INFORMATION SOURCES
The CSO and Statistics Unit in the Ministry of Works,
Transport and Communications publishes Transport Statistics
on a regular basis. This provides information on road and
air traffic. In centres such as Kasane and Maun, where the
Department of Water Affairs operates the water supply
system, it is possible to obtain some indication of water
supply and consumption. Councils maintain some records for
the systems they operate; the accuracy of these records is
hampered by the lack of any systematic metering, or
collection of water fees in smaller rural communities
(public tap-stand water is free of charge). Design drawings
of water supply systems are kept by DWA and Councils as
appropriate.

8

GAPS IN INFORMATION
There is inadequate information on sanitation and waste
disposal, and drainage in the communities of the region and
on the potential pollution hazards associated with these
issues. The growing tourist industry in some of the more
sensitive areas of the region, especially in view of the
propensity of certain wild animals to seek out garbage,
makes this issue important. In villages, health aspects of
waste disposal and sanitation are more important if not so
directly obvious as the visual impact.
There is also no accurate information on water consumption
in most settlements in the region. Thus forecasts of demand
are based on broad estimates of per capita consumption under
various supply scenarios, rather than on any firm base
figures.
There is no quantitative information on small bus tracks,
off-road vehicle travel, nor on their environmental impact.
This perpetuates the lack of any policy on the subject as it
fails to provide the problem with any quantitative
dimension.
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ADMINISTRATIVE STRUCTURES
INTRODUCTION
Although this subject area does not deal with either the
natural resources, nor with their utilisation per se, a
review of the administrative structures involved in resource
management is provided here, primarily to indicate the
complexity of carrying out integrated resource planning and
management. Although most laws and regulations will be dealt
with sectorally, i.e. under each relevant subject area, a
summary list is given in this chapter. A review of
government's general development policy, the ongoing
development work of the National Conservation Strategy and
the National Policy on Land Tenure is provided here. This
chapter also reviews the various planning systems and
products in the region.
GENERAL DESCRIPTION
Botswana has two levels of political government: national
and district. Administration is divided along both sectoral
and hierarchical levels, with District Councils having fewer
and more limited sectoral responsibilities than Central
Government. Ministries have their own hierarchical
structures, varying according to their fields of responsibility. Financial and manpower ceilings, as well as availability of skilled and professional manpower, have an impact
on the deployment of staff, and the degree to which
decentralization and devolution of responsibilities can be
effected.
At the District level there are four distinct administrative
bodies: Councils, Land Boards, Tribal Administration and
District Administration. In the study region there are three
administrative (Ngamiland, Chobe and Central) and two
political districts (North West District and Central
District). This particular arrangement imposes a special set
of circumstances for planning and administering resource
utilisation, as will be explained below.
With regard to administration of natural resources and their
utilisation, the majority of Central Government Ministries
have some active role. These will be presented briefly in
the following section. More thorough presentations are given
in the respective resource and resource utilisation
chapters. District Councils have more limited
responsibilities while other district-level authorities have
very active roles in resource management and planning.
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3.

SPECIFIC DESCRIPTION

3.1

Central Government Agencies
There are a number of Ministries and Departments that, at
central government level, have a statutory responsibility or
other interest in resource utilisation and environmental
consider-ations. At the end of this section Table 1 provides
a brief overview of government agencies and their
responsibilities in resource management or utilisation.

3.1.1 Ministry of Agriculture (MoA) and its Departments of
Agricultural Field Services, Agricultural Research, Animal
Health and the Division of Planning and Statistics are the
main government institutions for agricultural policies and
development including arable agriculture, livestock
husbandry, forestry and fishing. Agricultural Extension
Services are provided from Regional and District
Headquarters. A Regional Agricultural Office is located in
Maun and District Offices are located in Maun, Gumare,
Kasane, Lethlakane and Tutume. Lethlakane and Tutume
District Offices are responsible to the Regional
Agricultural Office in Serowe. The agricultural districts
are further divided into extension areas. Further
information on agricultural infrastructure is given in the
chapter entitled "AGRICULTURE".
Of special importance in assessing agricultural resources
and planning their utilisation and management are the
Division of Land Utilisation, the Forestry and the Fisheries
Sections. Important cadres are the Land Use Officers,
Conservation Officers, Range Ecologists, Fisheries and
Forestry Officers. Much of the detailed (local level) land
use planning in the study region has been carried out by the
Regional Land Use Officers of the Ministry of Agriculture.
The Ministry also includes a Small Dams Unit whose purpose
is to design and construct small rural dams. These have
fundamental impacts locally on run off, and indirectly on
both crop and livestock husbandry.
The Ministry's veterinary control programme has had a
profound impact on wildlife through the construction of
cordon fences. In some cases this has disrupted wildlife
migration routes and led to a decline in animal populations.
In other cases, such as around the Okavango, cordon fences
coupled with the declaration of cattle-free zones has halted
the encroachment of livestock into environmentally sensitive
areas, and protected wildlife populations.
The Agricultural Resources Conservation Act provides for the
conservation and improvement of the agricultural resources
of the country. Under this Act the Agricultural Resources
Board was established and empowered, administratively tied
to MoA. The Board is supported by District Conservation
Committees, whose task is to ensure that resource issues in
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their respective Districts are brought to the attention of
the Board, and that resource conservation is practised at
the District level.
3.1.2 Ministry of Mineral Resources & Water Affairs (MRWA) and
its Departments of Geological Survey, Water Affairs and
Mines has the portfolio responsibility for ground and
surface water resources including exploration, extraction,
distribution and protection and for mining policies and
development including air pollution control measures. The
abstraction and use of water is controlled by the Water
Apportionment Board established under the Water Act (Cap
34:01). The Board is administratively tied to this
Ministry. The Ministry, through the Department of Water
Affairs has the further responsibility of administering the
Aguatic Weeds (Control) Act (Cap 34:04) and the Water Works
Act (Cap 34:03). Currently there is an on-going discussion
on the reorganisation of the Ministry, one result of which
would bring water-borne sanitation matters closer to general
water supply issues. Additional information is provided in
the chapters on HYDROLOGY and WATER USE AND TRANSFER.
3.1.3 Ministry of Commerce & Industry (MCI) and its Departments
of Wildlife, National Parks (DWNP) and the Division of
Tourism has the responsibility for wildlife policy and
administration and for policies and development related to
the tourism sector. Headguarters for DWNP is located in
Gaborone and offices also exist in Maun and Kasane. The
DWNP is responsible for administering the National Parks and
Game Reserves, drawing up and implementing management plans
for them and for Wildlife Management Areas. The Department
is responsible for supervising hunting activities, and also
undertakes wildlife research. The Tourism Division is
responsible for developing tourism policy and master
planning, promoting and regulating the sector.
Through its Financial Assistance Policy, and its roles in
encouraging industry, the Ministry has an important role in
influencing the location of resource-based industries.
Through its licensing and incentive programmes it can
influence the nature of resource exploitation and
environmental protection expected of individual enterprises.
3.1.4 Ministry of Health (MoH) has the overall responsibility for
national health policies and strategies including
environmental health issues. At the local level District
Health Teams operate, professionally responsible to the
Ministry and functionally responsible to the local
authorities. The Ministry applies the Public Health Act
which includes provisions against the pollution of public
waters. The Ministry is also involved in sanitation
programmes especially those aimed at reducing the spread of
water-borne diseases. It maintains an active programme of
anti-mosguito spraying (DDT) in its efforts to control
malaria.
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3.1.5 Ministry of Finance and Development Planning (MFDP) has a
coordinating role in the preparation and implementation of
ministerial programmes and projects related to natural
resource utilisation through its Rural Development Unit,
which services the Rural Development Council and its various
sub-committees e.g. the Natural Resources Technical
Committee (NRTC). The functional responsibility of the NRTC
is executed by its sub-committee, the Interministerial
Coordinating Environmental Sub-Group (ICES). MFDP is also
the key agency for national level planning and the
determination of macro-economic policies. Its planning is
primarily economic rather than physical.
3.1.6 Ministry of Local Government & Lands (MLGL) is the focal
point for overall planning, coordination and control of
local authorities. Among its aims is to formulate, direct
and coordinate overall national policies on specific areas
such as district administration, local government, land
surveys and land boards, town and regional planning, tribal
administration and customary courts, housing, community
development etc. In the realm of town and regional physical
planning the Ministry, through the Town and Country Planning
Board, administers the relevant provisions of the Town &
Country Planning Act (Cap. 32:02) and other related statutes
and regulations; prepares long and medium-term comprehensive
development plans for designated planning areas; monitors
implementation of town and regional development plans; and
provides advice on specific areas to potential land users government and private - as necessary. Environmental matters
are coordinated through its Department of Town & Regional
Planning (DTRP) which is also instrumental in providing
technical services in the area of physical planning at both
central and local level.
3.1.7 Ministry of Works. Transport and Communications (MWTC)
through its Department of Meteorological Services, collects
climatic data, analyzes and disseminates it. This Department
also collaborates with the Ministry of Agriculture in
studying and describing agro-climatic zones.
Indirectly the Ministry influences the utilisation of
resources through its fundamental role in providing basic
transport and communications infrastructure. Its Road
Department has a Materials Testing Laboratory for evaluating
road construction material, and maintains information on
this type of construction material. The Department of Civil
Aviation regulates the air travel industry, and operates a
number of aerodromes and airstrips. More information is
available in the chapter on INFRASTRUCTURE.
3.2

Local Government
With respect to local government the study area consists of
Chobe District, parts of Ngamiland and Central Districts. In
the following a brief description of the local government
structure is provided.
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The Local Authorities for which Ministry of Local Government
and Lands, has portfolio responsibility are: District
Councils, Town Councils, Land Boards, Tribal Administration
and District Administration. These authorities are all
represented within the study area apart from Town Councils.
Although Kasane is a Township, it has no Council of its own.
3.2.1 District Councils are popularly elected bodies, whose
statutory responsibilities include: primary education,
primary health care, ungazetted roads, and water supplies.
These responsibilities cover related items such as
sanitation services, social and community development, and
remote area development. Some of these functions are
complemented by national responsibilities of central
government ministries (e.g. water, health, education, and
gazetted roads), and in all cases financial and technical
support is provided by the Ministry of Local Government and
Lands.
Councils have planning officers whose focus is economic
planning, and whose primarily role is the drafting of
project memorandum, and coordinating the annual development
plans. These staff also play a key role in the drafting and
implementation of District Development Plans.
Recently some Districts have created and filled the post of
District Physical Planner, a rural Council counterpart to
the Physical Planners in towns. Other Districts that do not
have physical planners within Council have DTRP staff posted
to the District. Such is the case in North West and Central
Districts. Chobe is variously served by DTRP's Francistown
office and the Physical Planner in Maun.
Councils are empowered to enact Bye-laws, most of which are
based on model bye-laws drafted by Central Governments Among
the Model Bye-laws existing that are related to environmental issues are regulations regarding noise and public
nuisance, refuse disposal, control of boreholes.
North West District Council covers both Ngamiland and Chobe
Districts. Headquarters are in Maun, sub-District
administration centres are located at Gumare and Kasane.
Central District Council administers the Boteti and Nata
Statelands through sub-District centres at Lethlakane and
Tutume respectively. Both of these sub-district centres lie
outside the study region.
3.2.2 Tribal Land Boardsr assisted by subordinate Land Boards,
are statutorily responsible for land allocation and settling
of land disputes. Land rights in Tribal Areas and Tribal
Territories are vested in the Land Boards which may allocate
customary and common law grants in accordance with the
Tribal Land Act. Apart from allocating land, they can cancel
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land use rights and impose restrictions to land use.
District Councils and the Ministry of Local Government and
Lands have authority to give policy guidance in land matters
to Land Boards. Land Boards are serviced by the District
Land Use Planning Units (DLUPU) which report to the
District Plan Managers. DLUPUs provide technical and
planning support for the Boards in land matters and are
responsible for preparing land use plans and incorporating
these plans into the District Development Plans.
Although the Ngwato Land Board has had its own technical
planning advisors in the past, none of the Land Boards in
the study region have their own planning staff at present.
Physical planners, however, are careful to ensure the
involvement and approval of the Land Boards for any physical
plans that are drawn up, primarily because of their key role
in allocation and administration of land.
In Ngamiland the Tawana Land Board operates from Maun, and
has Subordinate Land Boards in Sehitwa, Nokaneng, Gumare,
Seronga, Shakawe, and Maun itself. The Chobe Land Board
operates from Kasane with a currently vacant office in
Kachikau. There are no subordinate Land Boards in Chobe. The
relevant part of Central District (Boteti) is covered by the
Ngwato Land Board (Serowe) and its Subordinate Land Board
based at Rakops. The Nata Statelands fall under the
Department of Surveys and Lands (MLGL) with regards to land
tenure and use.
3.2.3 Tribal Administration, comprising an hierarchy of chiefs
and village headmen, has traditional and developmental
duties. Apart from holding office as members of the House of
Chiefs, Chiefs preside over customary courts which handle
over 80 % of criminal and civil cases in Botswana. Through
its influence at the Kgotla, the Tribal Administration
encourages and supports rural development initiatives
especially at the village level.
The Tribal Administration as such has no planning functions,
but through the village leadership there is still
potentially a strong influence on local resource
utilisation. Headmen must give their approval ("no
objection") to land allocations, and are members of village
Development Committees. They are also freguently members of
farmers committees and agricultural management associations.
Much of the influence of the headman depends on his/her
personal standing in the community, and the unity of purpose
or internal divisions that exist in the community.
Through the Kgotla the chief/headman presides over disputes
and conflicts, frequently arising from resource utilisation
(eg some land disputes, crop damage by livestock, etc.).
The Kgotla also represents the institution where community
consensus can be arrived at, and where development
initiatives and participation can be encouraged. It elects
388

the Village Development Committee (VDC) every two years. The
VDC coordinates development in a village through self-help
efforts by formulating projects for the District Council to
consider for inclusion in its development plan.
3.2.4 District Administration is headed by the District
Commissioner (DC) in each District. The DC is the senior
Government representative in the District. S/he chairs the
District Development Committee (DDC) and is (with the
District Council Secretary) joint manager of the District
Development Plan. The District Commissioner also undertakes
certain responsibilities relating to Stateland, on behalf of
the Department of Surveys and Lands. District Administration
staff include the District Officer/Development and District
Officer/Land, both of whose responsibilities are primarily
planning oriented. In the study region there are District
Commissioners at Maun and Kasane, District Officers at
Gumare. The District Officer in Tutume covers the Nata
Statelands, while Boteti is covered by a DO at Orapa.
The DDC is an advisory body which considers the critical
development issues affecting the District and develops a
coordinated plan of action to address them. It is made up of
the senior representative of central government departments,
the District Council, the Land Board, the Tribal
Administration, parastatal and other development agencies at
the District level. The DDC is responsible for preparing the
District Development Plan and the annual implementation
plans, and for their subsequent management (though authority
for final approval rests with the District Council). The
DO/D is Secretary to the DDC and as such coordinates much of
the economic planning at District Level, working closely
with central Government representatives and with the Council
planning staff.
The DO/L, by contrast, is concerned for the most part with
matters pertaining to land use, and in a wider sense with
resource utilisation and management. DO/Ls generally
function as central figures in the District Land Use
Planning Unit. There are DO/Ls at Maun, Gumare, Kasane.
Tutume DO/L coves Nata Statelands, while DO/L Serowe is
responsible for the Boteti until one is posted to Lethlakane
Sub-District. DLUPUs covering the study region are based in
Maun, Kasane and Serowe. "Sub-DLUPUs" are also found at
Gumare and Tutume.
3.3

Administrative Linkages
The main link for these Local Authorities to Central
Government is through the Ministry of Local Government and.
Lands. Councils and Land Boards are accountable to this
Ministry which reviews their annual recurrent estimates and
through which their development grants are channelled. In
order to foster better management of Local Authorities1
finances, the Department of Local Government Audit is
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responsible for the statutory audit of the District and Town
Councils as well as the Land Boards. There are other links
through representatives of Central Government departments
stationed in the Districts.
Whilst the management of rural and urban development is
covered in Districts and towns by Local Authorities, central
government ministries play a complementary role through
inter-ministerial committees. Three such committees chaired
by the Ministry of Local Government and Lands, are directly
involved in urban and rural development. The Land
Development Committee coordinates the preparation and
implementation of land use plans whilst the District Plans
Committee plays a similar role for District Development
Plans. The Urban Development Committee deals with urban
development policy. Other inter-ministerial committees
deliberate on policy issues pertaining to primary health,
drought and primary education.
There are two main categories of land within the study area
- State Land and Tribal Land. The distribution within the
study area is shown on the map entitled "Administrative
boundaries".

TABLE 1. SUMMARY OF GOVERNMENT AGENCIES AND FUNCTIONS
IN PLANNING AND RESOURCE MANAGEMENT
Agency

Main Resource-related functions

Ministry of
Finance and
Development
Planning

Economic and Financial Policy
Coordination of National Planning
Production of National Development Plans
Liaison with Donors on development projects

Rural Development
Unit, MFDP.

Rural development policy formulation,
programme monitoring
Services the Rural Development Council
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TABLE 1. CONTINUED
Agency

Main Resource-related functions

Central Statistics
Office, MFDP.

Collection, analysis and dissemination of
statistical information on a wide range of
subjects. Within CSO:
-Industrial
-Education
-Labour
-Demography/Tourism
-National Accounts
-Library/Publications
-Price statistics
Coordinates national Population Censuses.
Operates Statistical Units in a number of
sectoral Ministries:
-Health
-Agriculture
-Dept of Customs and Excise
-Energy Statistics Unit, MMRWA
-Transport Statistics Unit, MWTC.

Ministry of
Mineral Resources
and Water Affairs

Water Policy
Mining Policy
Energy Policy

Department of
Water Affairs

Water Resource Planning (eg. National Water
Master Plan; Southern Okavango
Integrated Water Development)
Planning, construction and operation of
Major Village Water Supplies (in
Waterworks Areas)
Planning and construction of Minor Village
Water Supplies.
Borehole maintenance/cleaning service.
Aquatic Weeds Control
Water pollution surveillance

Water
Apportionment
Board
Department of
Geological
Surveys.

Regulation of water abstractions.
Pollution control.

Department of
Mines

Supervision of prospecting and mining leases
Air Pollution surveillance and control

Groundwater investigations
Maintenance of borehole records.
Geological, geophysical, geomagnetic, and
hydrogeological surveys and research
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TABLE 1 .

CONTINUED

Acrency

Main Resource-related functions

Ministry of Local
Government and
Lands

Through its urban and rural development
policy, can influence water developments, and
provide finance for water provision.
Land Tenure Policy and support to Land Boards
Supervision of District Land Use Planning
Supervision of District Development Planning,
through both DA and Councils
Finances District Councils and all their
responsibilities in sanitation, nongazetted roads, public health, and water
provision.
PS, MLGL is Chairman of Town and Country
Planning Board

District
Administration,
MLGL.

Secretariat to District Development
Committee (DO/D)
Focal point of DLUPUs
DO/L coordinates District wide land use and
settlement planning.
DC is a District Plan Manager
Represents DSL in Districts re Stateland

Department of
Local Government
Audit.

Audits all Councils' accounts including
expenditure on district water supplies,
public (primary health), sanitation, nongazetted roads.

Department of
Unified Local
Government Service

Recruitment, deployment and training of
Council staff, including water, health
and sanitation, road, community
development staff.

Department of Town
and Regional
Planning

National Settlement Policy
Physical Planning of settlements, including
population projections.
Provide some District Physical Planners, and
give support to District physical
planning/ settlement planning efforts.
Regional Planning Studies and Planning,
including studies of regional impacts o
new towns.
National Conservation Strategy. DTRP is the
focal point for environmental issues,
and Botswana's Focal Point for UNEP.
Secretariat to the Town and Country Planning
Board.
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TABLE 1. CONTINUED
Main Resource-related functions
Department of
Surveys and Lands

Aerial photography programme and maintenance
of remote sensing library (photos and
satellite imagery)
Topographic and cadastral surveying and
mapping
Allocation and management of Stateland
Secretariat to the Place Names Commission

District Councils

Primary health delivery
Sanitation and solid waste disposal
Construction and maintenance of non-gazetted
roads (feeder roads providing access to
resources)
Operation and maintenance of Minor Village
Water Supplies installed by DWA.
Enforcement, where adopted, of the Control of
Boreholes; Noise and Nuisance; and
Refuse (Model) Byelaws.
Remote Area and Community Development
programmes, influencing settlement
location and development. By recognizing
settlements and providing services to
them Councils can influence the pattern
of settlement growth and population
distribution.

Land Boards

District-level land policy
Allocation of sites for cattle posts and
stock-watering boreholes.
Allocation of land for arable purposes
Allocation of land for residential,
commercial and industrial purpose

Tribal
Administration

Role in land allocation
Settlement of disputes and conflicts in
resource use at community level
Leadership role in community development

Ministry of Worksf
Transport and
Communications

Transport and Telecommunications Policy
Road Safety
Statutory responsibility for Botswana
Telecommunications Corporation

Department of
Meteorological
Services

Hydrometeorological and general climatic data
collection, analysis and dissemination.
Collaboration with MoA on Agro-climatic
zoning
Drought monitoring
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TABLE 1. CONTINUED
Agency

Main Resource-related functions

Roads Department

Design, construction (or supervision of
construction), and maintenance of
gazetted roads (access to resources)
Supervision of exploration for road metal and
other construction materials
Roads materials testing laboratory, and
maintenance of data base on road
materials
Control of littering and sign-posting on
gazetted roads

Department of
Civil Aviation

Construction and maintenance of Government
airstrips and aerodromes. Manages main
airports.
Licencing of aircraft and pilots

Ministry of
Health.

Public Health Policy.
Enforcement of Public Health Act (provisions
against pollution of public water)
Monitoring hygiene of public water supplies.
Anti-malarial campaigns (ddt spraying)
Anti-Bilharzia programme, including rural
sanitation component

Ministry of
Agriculture

Agricultural policy and project design,
including that related to stock
watering, irrigation, fisheries,
livestock and arable husbandry,
rangeland management, forestry.
Enforcement of Fish Protection Act (with its
provisions for use of explosives and
poisons in the capture of fish).
Pest control (locusts, quelea, other crop and
livestock pests)

Small Dams Unit of
the Ministry of
Agriculture

Design and construction of small rural dams
for irrigation and stock watering.

Division of Land
Utilisation (DAFS)

Soil surveys and land suitability
classification.
Range monitoring
Detailed agricultural land use planning
Irrigation

Forestry Section
(DLU)

Forest inventories
Forest management planning
Firebreak construction and maintenance
Supervision of Forestry Concessions
Operation of plant nurseries.
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TABLE 1. CONTINUED
Agency

Main Resource-related functions

Fisheries Section
(DLU)

Research into fisheries
Management of the fisheries resource
Technological, processing and marketing
support to fishermen
Promotion of aquaculture

Division of Agricultural Management Associations
(DAFS)

Promotion of, and support to AMAs
Range management

Department of
Animal Health

Livestock disease control
Construction, maintenance of cordon fences,
and declaration of cattle free zones
Control of livestock, and livestock product
movements
Tsetse fly control

Department of
Agricultural
Research

Research in:
-range ecology and pasture management
-crop and livestock husbandry
-soils and soil management
-farming systems

Agricultural
Resources Board,

Enforcement of the Agricultural Resources
Act: control of
-soil erosion,
-rangeland abuse
-woodland and veld product abuse

Ministry of Labour
and Home Affairs
National Museum
and Art Gallery,

Caretaker of National Monuments and Relics
Preservation of cultural artifacts
Research into archeological sites, cultural
and natural features of value.

Ministry of
Commerce and
Industry.

Wildlife Policy (including conservation and
utilisation)
Tourism Policy
Financial Assistance Policy
Industrial Development Policy
Trade and Investment Promotion

Tourism Division
(MCI)

Inputs to and execution of Tourism Policy
National and Regional Tourism Masterplans
Tourism promotion and development
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TABLE 1. CONTINUED
Agency

Main Resource-related functions

Department of
Wildlife and
National Parks
(MCI)

Execute wildlife conservation policies
Regulation of hunting
Management of National Parks and Game
Reserves
Management of Wildlife Management Areas
Wildlife research
Conservation education

PLANS. PROJECTS AND PROGRAMMES
As described earlier in this paper a great number of
institutions at both central and local government level are
involved in planning for resource utilisation. A important
example is the Southern Okavango Integrated Water
Development Study, which has implicated urban sectors
(mining especially in Orapa, but also general settlement
water supplies, Maun and Orapa), irrigated agriculture
(flood recession as well as mechanical), tourism and
recreation (positive and negative impacts), fishing,
wildlife and veld product utilisation (positive and negative
impacts), and health. While the study has treated the
impacts in all these sectors, there is lacking a specific
integrated PLAN that will ensure that the full benefits to
each sector will be obtained, while mitigating actions are
taken to reduce the negative impacts.
In terms of multi-sectoral integrated physical planning the
Ministry of Local Government and Lands and the agencies
under its auspices is the focal point for planning
activities.
In the following a brief review of the various types of plan
products is given.
The National Settlement Policy has been the basis for the
preparation of District Settlement strategies/spatial plans
which most districts have prepared or are preparing. The
plans elaborate on the spatial aspects of the settlement
policy and provide the long term spatial framework for the
District Development Plans. They also form the basis for a
separation of the individual districts into functional zones
that take account of traditional, socioeconomic,
administrative and ecological factors which, for example,
has been applied in Communal Development Area planning
studies. All three Districts in the study region are
currently involved in sub-District planning activities.
Table 2 illustrates the coverage already provided by
planning activities in the study region.
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District wide Land Use Plans were originally prepared in
conjunction with the Tribal Grazing Land Programme (TGLP).
District Land Use Plans are now prepared by DLUPUs and
incorporated in the District Development Plans (see above
under Land Boards).
Settlement planning for both towns and villages is a task
which is mainly carried out by the Department of Town and
Regional Planning. This includes both settlements which have
been declared planning areas under the Town and Country
Planning Act (only Kasane-Kazungula within the study area)
and other primary and secondary centres. With the
decentralization of physical planning some districts now
have their own physical planning capacity either through
outposting of DTRP planners or by District Physical Planners
directly employed by councils.
TABLE 2. DISTRICT PHYSICAL PLANNING ACTIVITIES
Ngamiland

TGLP broad District Land Use Plan. Basically a
broad zoning plan dividing the District into
communal, commercial, wildlife management, and
investigation areas.
Hainaveld Commercial Ranch layout, undertaken as
part of the TGLP planning programme.
Communal First Development Area Land Use Plan
carried out as a component of the CFDA
programme for the Gomare sub-district.
Second Communal Development Area land use
planning currently on-going.
Ngamiland Stateland Land Use
a consultancy for the DLUPU.
approved by the District and
acceptance by the Department
Lands and MLGL.

Plan, done through
This plan has been
is awaiting
Of Surveys and

Work is in initial and early stages
respectively in the remote areas of western
Ngamiland, and in the Delta zone. The work
being undertaken in the Ecological Zoning
Project will contribute to this planning.
Maun Village Development Plan is in its final
phase of refinement. A draft has been prepared.
This is not the first plan for Maun, and
illustrates the need for continuous planning in
major settlements.
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TABLE 2. CONTINUED
Chobe

Broad TGLP zoning plan, recognizing the Enclave
as communal area, the Park and Forest Reserves,
the Kasane-Kazungula statutory Planning Area,
and much of the Triangle as an Investigation
area outside the commercial arable farms at
Pandamatenga.
Kasane-Kazungula Development Plan: a statutory
plan under the Town and Country Planning Act.
Land Use Planning on-going in the Enclave as
part of the CFDA programme.
On-going land use planning activities in the
Pandamatenga area, primarily aimed at
investigating the feasibility of extending the
commercial arable farms into new areas, and
studying appropriate farming systems for the
local conditions.
The proposed National Park management plan will
contain physical planning components. This
management plan is currently being drafted.
On-going management planning for the Nunga
Wildlife Management Area. This likewise will
have physical planning components.

Central

Nata Statelands Land Use Plan has been recently
drafted. Carried out by consultants.
Makgadikgadi Basin Land Use Plan has also been
recently drafted and is in the approval process.
Done by consultants for the Central DLUPU.
Some land use planning components exist in the
context of the Boteti CFDA programme. Much more
detailed work will be reguired in the event that
the Sukwane Dam is built.

The District Development Plans are intended to be a document
setting out broad development objectives and interpreting
national objectives and programmes at the District level.
They outline specific, usually sectoral activities,
projects, and programmes through which these development
objectives are meant to be achieved. They have had varying
lengths of duration. DDP III had a three year span, the
proposal for DDP IV is that it should cover five or six
years. These plans are supposed to, on the one hand, reflect
the priorities and objectives of the current National
Development Plan, while on the other hand providing an input
into the subsequent one. The DDP should encompass all other
planning activities and be consistent with the District Land
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Use Plans, District Settlement Plans, and so on. However,
the DDPs tend to present development in economic and
programme/project, rather than in spatial terms.
GOALS. POLICIES AND LEGISLATION
Goals and Policies
Goals and policies relating to specific resources and their
utilisation are covered in their appropriate chapters. Here
we are concerned with some of the more general development
goals and policies.
Botswana has adopted four National Principles, and four
National Objectives, as follows:
Rational Principles
- Democracy
- Development
- Self Reliance
- Unity

National Objectives
- Rapid Economic Growth
- Social Justice
- Economic Independence
- Sustained Development

These are meant to guide policy and strategy development in
all sectors. For the NDP 6 planning period the two highest
priority areas identified were:
- Productive Employment Creation
- Rural Development
These two priority areas are closely linked, and both have
implications for natural resource utilisation. NDP 6
presented several considerations and implications:
- Development of productive rural employment opportunities
is central during the plan period
- There would be increased emphasis on projects that
assist communal areas
- It was acknowledged that concentrated efforts are needed
to improve and integrate District level planning,
extension and implementation teams to maximise use of
available manpower and financial resources.
Key strategies for Rural Development were outlined as:
- Diversification of the rural economy, especially in
development of cash incomes and productive employment
- A shift from quantity to quality in newly created rural
services, with increased attention to maintenance
- Concentration in designated Communal Development Areas
- Development of a National Food Strategy for drought
recovery and long term food self-sufficiency
- Improvement in quality and effectiveness of extension
services
~ Strengthen capacity of Local Authorities to operate and
maintain existing services and expand such services
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- Overcome urban bias by further developing a balanced
national investment strategy and building on rural-urban
linkages.
Each of these strategies touches on issues relating to
planning and administrative systems covering resource
management. There is throughout an emphasis on building up
local level capacities and on efficient use of the human
(managerial) resource.
More directly related to resource management has been the
on-going exercise of developing the National Conservation
Strategy (the following from NCS Working Draft 4, 1988).
This has been based primarily on the principle of
sustainable resource utilisation. The implications of a
strategy based on sustainable use of natural resources are
presented as being to:
- provide a focus for the role which natural resources
can play in economic development
- emphasize complementarity of development and
conservation, by:
- designing projects so that environmental costs are
minimized
- including environmental compensation (eg. resource
restoration) where costs are significant
- advocate utilisation on a sustainable yield basis
- recognize that wise management can increase sustainable
yield
- ensure optimum development benefits now with broadly
equal access to the same stock of resources by future
generations
- ensure that where development is unavoidably at the
expense of natural resources that comprehensive economic
evaluation is made of the trade-offs, including the use
of shadow pricing and giving attention to the multifunctional nature of resources.
A prominent role is given to integration of resource
management and planning. There are many obvious and very
close linkages between individual natural resources and the
utilisation of one resource invariably has implications for
others. This inter-linkage supports an integrated approach,
whose objectives are:
- The resolution of conflicts between different
development options, taking into account social as well
as economic costs and benefits, and providing the means
of dealing with all important issues.
- The harmonisation and co-ordination of all development
activities, sectoral and local interests.
- The strengthening of environmental-development linkages.
- The development of technical measures required to
improve the sustainable use of natural resources.
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A particularly important policy that is fundamental to
resource management is the National Policy on Land Tenure.
With regards to Tribal Land it stipulates that:
- Commercial and Industrial land leases will provide for:
a duration of 50 years
automatic right of inheritance
removal of reguirement that Land Board must give
their consent to a sale in execution of the lease to
a citizen. But, Land Board's consent required for
sale in execution to a non-citizen.
- optional common law leasing of residential land to be
introduced for those who require it for mortgage
purposes. These leases will provide for:
a duration of 99 years
automatic right of inheritance
removal of requirement that Land Board must give
their consent to a sale in execution of the lease to
a citizen. But, Land Board's consent required for
sale in execution to a non-citizen.
- Grazing land: no change in land tenure.
The Policy paper admits that overstocking of rangeland is a
serious problem, with solutions lying partly in land use
planning, but ultimately in changes to production methods
and management practices. MLGL is to encourage and help
DLUPUs to intensify their land use planning efforts to deal
with land issues. Some other responsible agencies (eg MoA)
are encouraged to intensify their efforts to develop
workable solutions.
The Policy also advocates that there should be a progressive
restriction of TGLP, freehold land and other leasehold ranch
herds to those ranches, to eliminate dual rights, because
the communal grazing areas are not enjoying the relief of
grazing pressure anticipated through the TGLP. Two reasons
postulated:
- TGLP ranch holders have not confined their herds to
their ranches.
- There was not as much land available for TGLP ranches as
originally envisaged.
The Paper promised that Government will ensure rigorous
enforcement of the Conservation Act in all grazing areas in
order to curb the general misuse of grazing land by cattle
owners.
With regards to Land Administration, the Policy states that:
- in Districts experiencing land shortages (eg S.E.D.),
Government will make such purchases of Freehold Land
becomes available, to augment tribal areas.
- Government will also examine problem of people being
allocated land in excess of their needs, reallocationof
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unused or under-utilised land, and the curbing of large
cattle holdings in communal grazing areas.
Government is currently reviewing the Tribal Land Act, with
a view to amending it before the end of 1989.
The Policy addresses urban land as follows:
- Tenure: Fixed Period State Grants and Certificate of
Rights seen as most suitable land tenure systems in
urban areas. No more freehold land will be created.
- Facilitating Access by Citizens to Urban Land:
Consideration will be given to reduction of costs
through lowering of standards of infrastructure and
possible economics in construction supervision.
The Policy on land security and access to credit:
- Building Society Act to be amended to allow BBS to lend
to Certificate of Rights (COR) and Tribal land holders.
Regarding a Policy on Self Help Housing Agencies:
- MLGL will develop a suitable SHHA programme to improve
the quality of housing in Rural Areas.
5.2

Legislation
Within the context of the National Conservation Strategy a
paper "The Law and Conservation for Development" has been
prepared. This paper discusses and reviews in depth the
various laws related to resource utilisation and
conservation. A review of laws relevant to land use planning
is also provided in "Report on Land Use Planning in
Botswana" (CARG April 1984). In order to avoid duplication
only a list of relevant laws is provided below.
- Fauna Conservation Act (Cap 38:01)
- National Parks Act (Cap 38:03)
- Fish Protection Act (Cap 38:05)
- Agricultural Resources Conservation Act (Cap 35:06)
- Herbage Preservation (prevention of fires) Act (Cap 38:02)
- Forest Act (Cap 38:04)
- Fish Protection Act (Cap 38:05)
- Locusts Act (Cap 35:03)
- Atmospheric Pollution (Prevention) Act (Cap 65:04)
- Mines and Minerals Act (Cap 66:01)
- Water Act (Cap 34:01)
- Boreholes Act (34:02)
- Waterworks Act (Cap 34:03)
- Town & Country Planning Act (Cap 32:09)
- Monuments and Relics Act (Cap 59:03)
- Tribal Land Act (Cap 32:02)
- Aquatic Weeds (Control) Act (Cap 34:02)
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More is said on the respective legislation in each of the
other utilisation chapters.
6

CONFLICTS AND ISSUES
The administrative structure within which planning and
decisions related to natural resource utilisation and
development projects take place is sector-oriented and
dispersed amongst a great number of authorities and
institutions. The District Development Committee and the
District Land Use Planning Unit were established
deliberately to provide co-ordinative roles in planning at
District level.
However, difficulties remain with these institutions at
District level for a variety of reasons:
~ in many cases Ministries and Departments are represented
by staff that cannot or will not speak authoritatively on
their Ministry's behalf. District level decisions are then
delayed until head office has become involved. The DDC is
made up of the senior officers of each Ministry and
Department in the District. The level of this "senior
officer" may vary from Regional Officer to a technician.
This mis-match in levels of seniority can also cause
difficulties in discussion and decision-making.
- in other cases District level staff are not involved or
are not kept informed about the work, plans or proposals
being produced in their respective headquarters. They are
therefore not in a position to contribute at district
level.
- in Chobe, and the sub-Districts of Tutume and Boteti,
meetings set up to coordinate activities are frequently
missed by key personnel, whose duty station may be in
Maun, Francistown or Serowe, and whose load of work
provides adequate excuse to avoid frequent or distant
meetings.
The concept of sub-districts and sub-DDCs requires further
consideration and review. The original intention was to
provide a more rapid approval and implementation process for
rural development. It appears that to some extent it has had
the opposite effect in adding a step to the approval process
because clear definition of roles, limits of responsibility
or financial authority have not been provided and adjusted
to match the intention. The responsibility given has not
been matched by equivalent authority, so that all
significant decisions must still be passed to a higher level
for finalisation.
There is also felt to be a need to formalise and
institutionalise a centralised body charged with the
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handling of all conservation issues. This is dealt with in
depth by the NCS.
There are a number of implications that result from the
National Policy on Land Tenure. The removal of the
requirement that Land Board must give their consent to a
sale in execution of a lease to another citizen should mean
that developed or developable commercial and industrial land
need not remain idle due to the inability of the holder to
develop or continue to utilise it (a fairly common problem
with industrial and commercial sites).
However, there is nothing here that guarantees that
undeveloped or unutilised (but developed) land will change
hands and be utilised. An undeveloped plot may still remain
idle, unless the lease includes a development clause and
unless this clause is enforced. In the case of a developed
plot, it may remain unproductive as long as the lessee is
willing to pay the rent. S/he would only be induced to
productively utilise or transfer the plot if the rental fee
is high enough to be 'felt'.
The implications in the Policy for grazing land are muted.
Although the Policy Paper states that the Agricultural
Resources Conservation Act will be rigourously applied, in
fact there have still been no prosecutions under the Act for
abuse of rangeland since the Policy was published.
Overgrazing remained a major issue in the consultations on
the National Conservation Strategy.
Government's stated intention to examine the issues of
unused, or underutilised allocations of land implies a move
towards ensuring maximum intensity of use (even allowing for
long term sustainability). The difficulty will lie in
defining use or under-use in an area where forces of drought
frequently make arable farming not worthwhile. The
difference between long term fallow and abandonment will
require definition. There are also legal implications
involved in re-allocation of land.
The policies on SHHA for rural areas may permit a greater
control over latrine design and sewage management, and could
also be the basis for better solid waste disposal systems.
Such programmes COULD be used to ensure better residential
area planning and reduction of residential sprawl by
imposing limits on plot sizes and necessitating
professionally designed layouts in rural communities.
Generally, properly mapped information of various types of
boundaries, for example related to Parks and Reserves,
Controlled Hunting Areas, Tribal Land Areas, Stateland
Areas, etc. is difficult to obtain from standard small-scale
map series. This is particularly true with respect to areas
of jurisdiction for subordinate Land Boards with Ngamiland.
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The legislative framework also requires attention. Many laws
related to conservation issues need to be updated and
consoli-dated and possibly be linked to some "umbrella
legislation" dealing with the conservation and development
of natural resources. There are at present no legal
requirements for environmental impact assessments, nor any
regulations on how they should be carried out, what they
should contain, and how they should be evaluated. There are
no environmental standards against which to measure impact
statements for the purpose of making decisions.
We have found a considerable lack of knowledge about the
existing laws of Botswana. Government Gazettes are received
in most Government Departments and in the Districts.
However, amendments and up-dated regulations are generally
not extracted and collated with the compiled Laws of
Botswana copies of which can be found in these offices. This
makes it very difficult to know about or to obtain the
latest regulations pertaining to any issue.
The future of the natural resources of the study area is
heavily dependent on a secured and controlled inflow of
water in the Okavango and Chobe Rivers. This is a matter
which requires international cooperation and agreements. At
present there are no international agreements ensuring the
flow of water into Botswana. Although there is some
cooperation at technical level this is only partial, and
there is no legal framework within which to reach mutually
acceptable decisions or undertake systematic planning. See
the chapter on WATER USE AND TRANSFER for additional
comments.
The major resource related project in the region is the
Southern Okavango Integrated Water Development project,
parts of which have been approved for detailed engineering
design. While the impact of the project on other sectors and
on the environment has been studied and mitigating actions
suggested for negative effects, what appears to be lacking
thus far is an integrated development plan that will ensure
the widest possible sustainable benefits in all sectors from
the project. This integrated planning should build upon the
potential provided by the project, but should not be totally
dominated by it. Unless prior and deliberate planning is
done, with authorities setting the standards and goals of
development, what is likely to happen is private sector
pressure dominating the planners and regulatory authorities
and preempting development options.
A minor finding but still essential to the practical
handling of planning issues at the district level is the
need to update the "District Planning Handbook". This
revision should include material that will support a much
greater incorporation of environmental issues in regular
planning work.
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7

MAIN INFORMATION SOURCES
Among the useful sources of information on administrative
structures, their organisation and functions are Egner
(1987) on District Councils; the report of the
Interministerial Committee on Land Board Operations (1985);
the report of the Presidential Commission on Local
Government Structure in Botswana (1979); and the District
Planning Handbook (MLGL, 1979). Although the latter
handbook needs up-dating, it is still useful in providing
basic background material on the subject. Much of it remains
relevant. Various reports have also been written on local
institutions, most frequently in the context of Communal
Development Planning programmes (for example, Zuffrey 1983).

8
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NATURE PRESERVATION
1

INTRODUCTION
This chapter deals with preservation as a form of nature
utilisation. Preservation is the total protection of
specific areas, or species. This is one aspect of the wider
concept of conservation, including all sustainable,
ecologically sound utilisation of natural resources.
The approach to nature preservation has changed profoundly
during the last decades, from a concentration on isolated
parks and reserves protecting large populations of wildlife
or spectacular scenery, towards the protection of ecosystems
and the ecological, social and economical integration of
preservation in the over all use of natural resources.
The World Conservation Strategy, launched by IUCN, WWF and
UNEP in 1980 stresses as essential for sustained
development:
- maintaining the essential ecological processes and lifesupport systems on which human survival and development
depend
- preserving genetic diversity on which depend the breeding
programmes necessary for the protection and improvement of
cultivated plants and domesticated animals, as well as
much scientific advance, technical innovation, and the
security of the many industries that use living resources
- ensuring the sustainable utilisation of species and
ecosystems which support millions of human communities as
well as major industries.
One necessary element in achieving these objectives is the
establishment of protected areas for the preservation of
ecological processes and genetic diversity. At the Third
World National Parks Congress in Bali 1982 participants
agreed to establish a world wide network of national parks
and protected areas, exemplifying all terrestrial ecological
regions (cited from IUCN 1986).
The concept of ecological regions is related to that of
ecosystems, meaning interacting systems of living organisms
and their environments. Ecosystems are hierarchical units
from the large scale biomes or ecological regions, covering
considerable parts of continents, to the minute scale
ecosystem in a water drop on a leaf.
The biome types used for the present purpose are usually
based on the floristic division on the UNESCO vegetation map
for Africa and Madagascar by White (1983), using a total of
20 different units. The animal regions agree fairly well
with this division.
Accepting these units as a base, it is still important to
preserve as much as possible of the variation within the
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biomes (Huntley 1978), as well as pockets of ecosystems
differing from the large scale pattern.
The size of the protected areas should depend on the minimum
area required to maintain the processes and species
occurring in the ecosystem concerned. It is not enough to
preserve the species as such, as did Old Man Noah. In a
dynamic environment - and the world environment is becoming
increasingly so - species must be able to change, that is to
recombine their genetic resources, in order to survive.
Different species of animals and plants require different
population sizes - and minimum areas to support those
populations - for maintaining the genetic variation required
for long term survival. Tentative figures of population
sizes and areas required are discussed in IUCN (1986) after,
among others, East (1981).
Ecosystems also change in structure and function over time
due to internal and external processes. A change in species
composition includes the local extinction of some species
and requires the colonisation by other species not
originally present in the area. For isolated natural areas
surrounded by largely modified landscape, colonisation may
for many species not be possible, and the process leads to
impoverishment. The larger the protected area, the greater
proportion of the species exchange can take place within the
protected area, thus, maintaining the total diversity.
Generally, species diversity is smaller in small and
isolated areas than in larger and/or less isolated ones.
Such considerations are important in deciding the area,
shape and distribution of protected areas (IUCN 198 6,
Diamond 1975).
It is obvious, that for many rare, slow reproducing and/or
highly mobile species the preservation of large enough areas
is not feasible. As this, as far as we know, mainly refers
to large conspicuous plants and animals, such species may be
preserved (eg, under the Fauna Conservation Act) or
conserved in appropriate forms even outside protected areas.
Many plants and animals can live in or move across highly
modified land.jThere are, however, many reasons to maintain
some areas around National parks and Game Reserves in partly
natural status* These would for many species allow a larger
population size and/or contacts between populations in
different preserved areas. Particularly, such areas would
significantly contribute to the optimal use of the resources
by providing for controlled consumptive and non-consumptive
utilisation of animals which migrate or spill over from the
preserved core areas, for forestry, collection of veld
products etc. They would also serve as buffers between the
preserved areas and, agricultural land, minimising the
interface and mutual disturbance between wildlife, domestic
stock and arable crops.
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2

GENERAL DESCRIPTION
Northern Botswana has large areas of comparatively
undisturbed nature, including wetlands in the Okavango delta
and its surroundings and along the Kuando-Linyanti-Chobe
river, dry deciduous forests and woodlands in the eastern
part, tree and shrub savannas and open grasslands with large
pans in the Makgadikgadi depression (see chapters on BOTANY
and ECOLOGY). Many of the areas are still rich in reptiles,
amphibians, fish, birds and mammals, and presumably also in
the lower, inadequately known fauna (see chapter on
ZOOLOGY).
About 19,763 km2, 17% of the area, the same figure as for
the whole country, is protected as national parks or game
reserves under the National Parks Act (38:03) and Fauna
Conservation Act (38:01) respectively.
Most large scale ecological units in the study area are
represented in the protected areas (von Richter 1976, IUCN
1986). Still, the protected areas are not ecological
entities, and with the changing approach to preservation and
with increasing ecological knowledge, there may be reason to
adjust the borders of some protected areas and to create
some new ones (von Richter 1976, Carter 1983, IUCN 1986).
One reason for reconsideration of boundaries may be the
increased knowledge of interactions between areas with
permanent water and those without (Calef 1988), and the
occurrence of areas of key importance, eg, for breeding or
over-wintering by mobile and migrating animals. It is,
however, essential to realize that hydrological conditions,
vegetation and animal movements are dynamic, and may not
remain as they are known now.
Many Wildlife Management Areas (WMA), have been suggested in
the region (Government of Botswana 1986). These are not
intended for preservation, but for consumptive and nonconsumptive utilisation of wildlife, both local populations
and animals spreading from the preserved core areas. The WMA
will, for some species, form links between different
preserved areas joining otherwise isolated populations,
and/or increase the total population size.
The protected areas in northern Botswana are the main asset
in the tourist industry, which is the third largest revenue
earner in the country (Calef 1988). Tourists come mainly for
the wildlife, but also for scenic beauty and the unspoiled
wilderness environment. Well managed non consumptive tourism
can in most cases be combined with preservation.
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3

SPECIFIC DESCRIPTION

3.1

International aspects

3.1.1

Introduction
The distribution of ecosystems and species do not follow
political boundaries. The aim to protect examples of all
ecological regions and their genetic resources is therefore
one of international concern, as well as national. The same
applies to the few outstanding, globally unique pieces of
nature, which widely are regarded as the world heritage.
International aspects on another level include the
management of shared resources, most obviously widely mobile
or migrating animals, more or less regularly crossing the
boarders between neighboring countries, but also areas of
special natural interest lying on an international boundary
and, eg, water and air passing the boarder.

3.1.2

Biome protection
According to the biogeographical division used by IUCN
(1986, see White 1983), the south-western part of the study
area belongs to the Kalahari-Highvelt (as does the rest of
Botswana) and the north-eastern part to the Zambezian
region.
Of the Kalahari Highveld roughly 1/3 is situated within
Botswana (but only a minor part within the study area) the
rest in Namibia and South Africa. The biome has relatively
good conservation status with 7.2% protected in parks and
reserves, of which Botswana contributes about 87%. The major
gaps in the protection of different types identified by IUCN
(1986) do not concern the Okavango area.
The Zambezian region encompasses most of south-central and
eastern Africa, and only a few percent are within Botswana.
For
this widespread and variable biome the 7.7 % which are
protected, means a poorer conservation status than the
similar figure for the Kalahari Highveld. About 8% of the
preserved area, including national parks, game reserves and
forest reserves, is within Botswana.
Among major gaps in the protected area system recognised by
IUCN (1986) and concerning ecosystems occurring in the study
area are:
- swamps and floodplains
- freshwater and alkaline lakes
Naturally, there are other types of ecosystems in the area,
mainly of restricted distribution, which lack protection
totally and/or within Botswana.
For a description of the vegetation, fauna and ecology of
the study area, see the chapters on BOTANY, ZOOLOGY and
ECOLOGY.
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V

3.1.3

Special features of international importance
The large wilderness areas in Northern Botswana ar-e
recognized internationally for their fairly intact, varied
ecosystems, for the high species diversity and for large
populations of spectacular and/or rare wildlife species
(Anderson 1985, Calef 1988). The Okavango delta is
particularly outstanding, as one of the largest and best
preserved inland deltas in the world with complex
geomorphological and hydrological systems of great interest
and with high ecological diversity and species abundance
(Tinley 1966, FAO/UNDP 1968, Andersson 1985, National
Conservation Strategy 1988).
An indication of international interest may also be the
repeated requests (Dowsett 1976, UNDP/FAO 1977, KCS 1988)
for Botswana to join the World Heritage Convention for the
Protection of the World Cultural and Natural Heritage
(UNESCO 1972), having the Okavango Delta included, and the
Ramsar Convention for the Protection of Wetlands of
International Importance (Iran, 1971), listing the Okavango
delta and Lake Ngami. These conventions have a conservation
rather than a preservation approach, and they have
substantial funds at their disposal to promote their
objectives.

3.1.4

Species preservation
Of species declared as globally threatened (IUCN 1986), 7
mammals, 6 birds and 1 reptile, are found in the area. The
species are listed below in Table 1.

TABLE 1: GLOBALLY THREATENED SPECIES FOUND IN THE STUDY AREA
Reptile:
Nile crocodile

Crocodylus nilotic

vulnerable

Egretta vianceigul
Balaeniceps rex
Gyps coprotheres
Falco peregrinus
Grus carunculata

indeterminate*
special concern
rare
vulnerable
special concern

Agapornis nigrigenis

rare

Lycaon pictus
Hyaena brunnea
Panthera pardus
Acinonyx jubatus
Loxodonta africana
Diceros bicornis
Kobus leche

vulnerable
vulnerable
vulnerable
vulnerable
vulnerable
vulnerable
vulnerable

Birds;
Slaty egret
Shoebill
Cape vulture
Peregrin falcon
Wattled crane
Black-cheeked
lovebird
Mammals;
Wild dog
Brown Hyaena
Leopard
Cheetahah
African elephant
Black rhino
Lechwe

* indeterminate « endangered or vulnerable or rare, but data
insufficient.

Collar & Stuart in SMEC (1987) mention a further five bird
species as "candidates for being treated as threatened" or
"near threatened":
White backed night heron
Saddlebilled stork
Ayre's eagle
Black harrier
Shortclawed lark

Gorsachius leuconotus
Ephippiorhynchus senegalensis
Hieraaetus auresii
Circus maurus
Mirafra chuana

The Chobe/Moremi elephant population was ranked as the most
important for conservation in Southern Africa by IUCN's
African Elephant and Rhino Specialist Group (1981, cited
from IUCN 1986). The tsessebe and lechwe populations are
also important. Little is known about the conservation
status of reptiles (other than crocodile), amphibians, fish
and invertebrates. No endemic or globally threatened plant
species are reported from the area, which may say more about
the state of knowledge than of the state of conservation.
3.1.5

Shared resources
Shared resources are both threatened species and common,
often economically important species which regularly or
irregularly move between two or more neighbouring countries.
In the first category Botswana and Zimbabwe (Hwange National
Park) share two of the few viable populations of cheetah and
wild dog in southern Africa (Anderson 1984). Large numbers
of elephants move more or less regularly between Botswana
and Zimbabwe or the Caprivi Strip (Calef 1988). A large
proportion of the lechwe population lives continuously on
the border between Botswana and the Caprivi strip. The
wetlands in the study area are resting and feeding habitats
for a large number of inter-african and palaearctic
migrating birds.

3.2
3.2.1

National aspects
Introduction
Ecosystems and species may be threatened internationally but
be more common nationally, such as Botswana's elephants and
crocodiles. Or vice versa, they may have an acceptable
status internationally but be rare on a national level. The
preservation of ecosystems and species, thus, has both an
international and a national aspect.
Botswana and the study area are comparatively well provided
with preserved natural areas (see Figure 2 in chapter on
ZOOLOGY). Areas protected as national parks and game
reserves are listed below (Table 2) with the ecological
types they include (mainly after von Richter 1976, IUCN
1986). A small game sanctuary at Maun has not been included.
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Name
Chobe
Nxai Pan
Moremi
Makgadikgadi Pans

TABLE 2 PROTECTED AREAS
Status
Gazetted
National Park
1961/68
National Park
1971
Game Reserve
1965/76
Game Reserve
1970

Area
9,980
2,100
3,880
3,900

Biome
Za, Zm, W
Za, W
Za, Zm, W
Za, W

Ecological types are: Za » Zambezian arid savannas, Zm «
Zambezian moist and mesic savannas and woodlands, W - wetlands
Most biomes or large scale ecological types
the preserved areas (von Richter 1976, IUCN
eco-systems or vegetation types unprotected
protected on a national level are grassland
soil.

are included in
1986). Among the
or inadequately
on black cotton

No endemic or threatened plant species are known from the
area, but mokola palm (Hyphaene petersiana) and mukusi
(Baikaea plurijuga) are reported to be decreasing in
abundance.
The following tree species are declared protected trees when
growing upon State Land within the Chobe District under the
Forests Act:
TABLE 3. TREES PROTECTED
English name
Setswana
Pod Mahogony
Mwande
Rhodesian teak
Mukusi
Rhodesian copal
Tsaudi
Blood wood
Mukwa
Brown mahogany
Mopomena
Baobab
Mowana
Mozinzila
African ebony
Mochenje

IN PARTS OF CHOBE
Botanical name
Afzelia quanensis
Baikiaea plurijuga
Guibourtia coleosperma
Pterocarpus angolensis
Entandophragma caudatum
Adansonia digitata
Berchemia discolor
Diospyros mespiliformis

The animal species listed in Table 4 are protected
throughout the country as conserved animals under the Fauna
Conservation Act (38:01, Second Schedule, Part 1, 1982):
3.2.2

National Parks
Chobe National Park was gazetted as a Game Reserve in 1961.
In 1968 it was extended, and became the first National Park
in Botswana, now encompassing 9,980 km2.
The park includes aquatic vegetation and flood plains with
grasses and sedges along the Chobe river, forests with
Mukusi (Baikiaea plurijuga) intermingled with grassy patches
in the northeast and woodlands and woodland/bush mosaics
where often Mopane, (Colophospermum mophane) is strongly
dominant.
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TABLE 4: ANIMALS CONSERVED UNDER FAUNAL CONSERVATION ACT
English name
Setswana name
Scientific name
Mammals:
Aardwolf
Antbear
Blackfooted cat
Brown hyaena
Cheetah
Civet
Giraffe
Hippopotamus
Honey badger
Klipspringer
Mountain reedbuck
Night-ape
Oribi
Otter
Pangolin
Puku
Roan antelope
Rock dassie
Black rhinoceros
White rhinoceros
Serval
Sharpe's steenbok
Vaal rhebok
Waterbuck
Yellow-spotted
dassie

Thukhwi
Thakalo
Sebalabolokwane
Phiritswana
Lengau
Tshipalore
Thutlwa
Kubu
Matshwane
Makabayane
Mhele
Mogwele
Lenyibi
Kgaga
Puku
Kwalata

Proteles cristatus
Orycteropus afer
Felis nigripes
Hyaena brunnea
Acinonyx jubatus
Civettictis civeteta
Giraffa camelopardis
Hippopotamus amphibius
Mellivora capensis
Oreotragus oreotragus
Redunca fulvorufula
Galago senegalensis
Ourebia ourebi

Tshukudu
Tshukudu
Taoi
Pudumudu
Lehele
Letimoga

Manis temminckii
Kobus vardonii
Hippotragus equinus
Procavia capensis
Diceros bicornis,
Ceratotherium simum
Felis serval
Raphicerus sharpei
Pelea capreolus
Kobus ellipsiprymus

Pela

Heterohyrax brucei

Birds:
Kgori bustard
Stanley bustard
All buzzards
All cranes
All eagles
All egrets
All falcons
All flamingoes
Fish owl
All goshawks
Hammerkop
All harriers
All herons
All ibises
All jacanas
All kites

Kgori
Kgorokgoritamaga
Phakwe
Megolori
Bontsu
Bomoleane
Segetswane
Makukara
Phakalane
Mamasiloanoka
Phakwe
Kokoloauto
Kokoloauto
Mogatsakwena
Phakalane
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Scopus umbretta

Jacanidae spp

TABLE 4 Cont.; ANIMALS CONSERVED UNDER FAUNAL CONSERVATION ACT
English name

Setswana name

All pelicans
All sparrowhawks
All storks
Secretary bird

Maya
Phakalane
Makollwane
Tlhangwe

Spoonbill
All vultures

Mmadiswana
Manong

Scientific name
Narina trogon
Pelecanidae
Sagittarius
serpentarius
Platalea alba
Aegypiidae spp

Reptiles:
Python

Tlhware

Little is known about lower flora, invertebrate animals,
amphibians, reptiles and fish in the park. Child (1968)
reports almost 320 species of birds from the Chobe Game
Reserve, smaller than the present day National Park, but
states nothing on conservational status.
Among resident large mammals are hippos, black and white
(reintroduced) rhino, waterbuck, lechwe, puku, tsessebe,
roan, lion, leopard and spotted hyaena. Buffalo, sable,
zebra and wildebeest have seasonal movements within and
beyond the park, the populations in the park increasing in
the dry season. The impact by the large elephant population,
estimated to ca 20,000 animals, on the riverside vegetation
may be part of a natural dynamic or successional pattern, or
it may be caused by human disturbance of the system. The
seasonal movements of the elephants is not entirely known,
but a large proportion of the population spend the wet
season in the park and move to the river front in the dry
season, particularly to the area between Shaile and
Zabadianja Lagoon just outside the park (Calef 1988). That
area also has important populations of lechwe and sitatunga,
and good examples of permanent and seasonal swamp vegetation
and flood plains.
Nxai Pan National Park was created in 1971 and covers 2,100
km^. Ecologically and by evolution it is a part of the
Makgadikgadi pan complex.
Nxai Pan consists of edaphic grassland and savannas with
frequently dense shrub. In the wet season large numbers of
giraffe, zebra, wildebeest, gemsbok and springbok, in wet
years also buffalo and elephant are found in the Park. In
the dry periods, elephant and buffalo retreat northwards,
zebra and wildebeest southwards.
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3.2.3

Game Reserves
The Makcradikqadi Game Reserve was gazetted in 1970 and
covers 3,900 km2.
It lies mainly west of the large pan areas, including the
western part of them and adjacent areas of edaphic,
frequently halophytic grasslands, often with a
characteristic salt grass, Odyssea paucinervis. Most of the
reserve is savanna with dense shrub, in many areas dotted
with Mokola palms, (Hyphaene petersiana).
Boteti River forms the western boarder of the reserve. In
wet years it holds permanent water in pools. The pans fill
with brackish water after rains, which causes the hatching
of large numbers of small crustaceans. The pans are then
important feeding grounds for migratory birds, mainly small
waders and flamingoes. These areas are, however, mainly east
of the Reserve. East of the reserve, and even the study
area, are also the presently unprotected breeding sites for
greater and lesser flamingoes and white pelican in the Nata
delta in the northeastern extreme of the pan area. Palm nut
vulture and crested crane occur more or less regularly in
the reserve or its surroundings.
The game reserve holds large populations of zebra and
wildebeest, much reduced, however, by the recent drought.
This wildebeest population is probably separate from the one
of the Central Kalahari (KCS 1983). Seasonal movements take
the herds north to the Kanyu Flats - presently unprotected and Nxai Pan as well as to areas east or south of the game
reserve (von Richter 1976, Anderson 1985). The grazers are
followed by lions. Also brown hyaena and some leopards and
cheetah occurs in the reserve.
Moremi
by the
Island
km2 of

Wildlife Reserve was first proclaimed a Game Reserve
Batawana tribe in 1962. After the addition of Chiefs
and some adjacent areas in 1976, it now covers 3,880
the northeastern part of the Okavango delta.

It is an area of great interest from a hydrological,
geomorpho-logical and biological point of view. According to
Tinley (1966) the reserve includes all vegetation types
represented in northern Botswana, except rock outcrop
communities and Mukusi (Baikiaea plurijuga) woodland. He
recognises four main plant communities:
- Riverine and flood plain vegetation on alluvial soils
- Acacia woodland, savanna woodland and scrub on sandy and
alluvial soils
- Terminalia sericea - Combretum mechowianum savanna
woodland and scrub on Kalahari sand
- Colophospermum mopane woodland and pyrophytic shrub
savanna on grey clay-pan soils
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The reserve has a diverse fauna of which little is known
apart from birds, crocodiles and large mammals. The spraying
with an "endosulphan cocktail" (Arntzen and Veenendaal 1986)
and other insecticides mainly against tsetse fly, may have
affected insect life - and other components of the
ecosystem. Some data on fish, amphibians and reptiles are
available (see chapter on ZOOLOGY), but nothing is stated on
their conservational status, except for crocodiles. These
have a comparatively strong population, estimated to ca
6,000 animals in the whole delta. The main breeding area is
believed to be the Panhandle (see chapter on ZOOLOGY), which
is presently not protected.
Moremi game reserve has diverse bird fauna (Tinley 1966,
Dowsett 1976) including many water dependent species, geese,
ducks, waders, but also terrestrial savanna and woodland
birds. A number of globally threatened species occur in the
delta (see above).
The large mammal fauna in Moremi include all the species
listed above as globally threatened, and particularly a
large population of red lechwe. Many large herbivores
migrate into Moremi during the dry season, Calef (1988)
mentions increases in buffalo, elephant, ostrich, roan,
sable, tsessebe, warthog, wildebeest and zebra, and spend
the wet season outside the reserve (von Richter 1976, Rubbel
and Child 1976, Anderson 1985, Calef 1988). Wildebeest and
zebra belong, anyhow partly, to the central Kalahari
populations (Tinley 1966), drastically reduced by a
combination of drought, cordon fences and degraded range in
the Rakops - Mopipi area.
4

PLANS. PROJECTS AND PROGRAMMES

4.1

National
On-going activities and plans at the national level include:
- National Conservation Strategy soon to be finalized
- Management plans for each of the National Parks and Game
Reserves will be developed
- An inventory and monitoring of flora and fauna types in
Parks, Game Reserves and Wildlife Management Areas will
be published and regularly updated
- Botswana Bird Club carrying out a national bird survey,
aiming to the publication of a National Bird Atlas

4.2

Regional
On the regional scale the following is on-going or planned:
- Aerial census programme for large mammals in northern
Botswana to:
- take a sensus of large mammals in the region
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- establish distribution and migration patterns
- investigate wet and dry season concentrations of large
mammals
- Elephant research to:
- determine elephant population in northern Botswana
- determine structure of elephant population
- determine distribution and migration patterns of
elephants
4.3

Ngamiland
In Ngamiland District, the following is on-going or is
planned:
- Ecological zoning of the Okavango delta is being carried
out by Kalahari Conservation Society (KCS) for the DLUPU.
- Demarcation of Moremi Wildlife Reserve and Nxai Pan
National Park
- Extension of the Buffalo fence north of the delta and
delimitation of livestock free zone is planned; scheduling
uncertain.
- Game Scout Camp establishment and improvement at Ditshipi,
Jiridao, Xakanaka and Maunachira
- Research on baboons, survey of some egrets and cranes in
the delta and crocodile surveys ongoing
- Botswana wild dog survey to:
- determine status of wild dog population
- establish their areas of concentration and the extent
of their range
- assess the interaction of wild dogs with livestock and
herdsmen
- Ecological research in Moremi Game Reserve to:
- determine the approximate numbers of game that migrate
through the reserve, their habitat preferences and food
selection
- determine the status of vegetation and the seasonal
availability of forage
- determine the carrying capacity of the reserve for
different herbivores

4.4

Chobe
The main activities and plans are:
- The preparation of Chobe National Park Management Plan
(ongoing)
- Increase in DWNP staff (10 new staff, 5 vehicles)
primarily for use in anti-poaching activities
- Provision of bore hole water supplies for wildlife, to:
- restrain animals from crossing communal land to reach
surface water
- decrease wildlife concentrations and damage along Chobe
River
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- compensate for disruption of natural migrations to
winter water sources by fence lines
- General wildlife surveys in the Chobe enclave
- Research in lions, hyena and other predators
4.5

Boteti and Nata Stateland
In the Central District portion of this study region, the
ongoing activities and plans related to preservation are:
- Discussions to revise boundaries of Nxai Pan National Park
and Makgadikgadi Game Reserve ongoing
- Ongoing land use planning consultancy in the Makgadikgadi
region also to review wildlife issues and proposals
- Parts of Nata Stateland, east of main road, north of
Ngwasha Pan to become a Game Reserve

5

GOALS, POLICES, LAWS AND ADMINISTRATION

5.1

National goals
The main national goal of relevance here is:
- New legislation to strengthen the main objective of
ensuring effective protection of the country's wildlife
resource inside and outside National Parks and Game
Reserves

5.2

National policies
The national policies include:
- The primary purpose of the Parks and Reserves is the total
preservation as distinct from conservation of all
resources
- Botswana will strictly abide by the Convention on
International Trade in Endangered Species of Wild Flora
and Fauna (CITES)

5.3

District goals
No specific goals concerning preservation are expressed by
the districts in their DDP Ills.

5.4

District policies
No specific policies concerning preservation are expressed
by the districts.
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5.5

Laws
There are two laws concerned with preservation of nature:
The National Parks Act (38:03, Government of Botswana 1976)
and the Fauna Conservation Act (38:01, Government of
Botswana 1982).
The former is entirely concerned with preservation, and
protects all wild vertebrate animals (except fish),
vegetation and objects of geological, ethnological,
historical, archaeological or other scientific interest
within National Parks. The latter regulates both consumptive
and non-consumptive utilisation of wildlife, including the
preservation of specified species of wild vertebrate animals
except fish within Game Reserves or Sanctuaries or, as
Conserved Animals, in all or part of the country.
Other laws concerned with protection of natural resources
include: Forests Act (38:04, Government of Botswana 1976)
regulating forestry, and declaring certain tree species as
protected trees on state land; Town and Country Planning Act
(32:09, Government of Botswana 1977) makes provision for the
protection and replanting of trees or woodland. Fish
Protection Act (38:05, Government of Botswana 1976)
regulates fishing; Herbage Preservation Act (38:02,
Government of Botswana 1976) prohibits uncontrolled
destruction of vegetation by. fire; The Agricultural
Resources Conservation Act (35:06, Government of Botswana
1976) is an Act to make provision for the conservation and
improvement of agricultural resources in a wide sense,
including soils, water, plant life and vegetation, animal
life and fauna, particularly stressing birds, reptiles, fish
and insects, by establishing Agricultural Resources Boards.
These Acts are further discussed and evaluated in the
current work on the National Conservation Strategy (NCS,
Technical Paper 1988).
In the context of the present study, some comments will be
made:
National Parks are intended to preserve entire ecosystems,
including animals, vegetation, geology etc. otherwise the
laws for preservation only includes organisms whose
manage-men generally falls under the Department of
Wildlife and National Parks, although all animals,
vertebrates and invertebrates, also are considered
agricultural resources. There are inadequate legal tools
for the preservation of flora and vegetation outside
National Parks, except in the capacity of agricultural or
forestry resources, and fish is not even preserved in the
National Parks. Invertebrate animals are unprotected, as
they are not recognized as "animals" in the sense of the
law. A threat could soon arise to, eg, spectacular
butterflies and moths as collectors objects, certain
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caterpillars as veld food or large spiders for the pet
market.
There is a profound difference between National Parks and
Game Reserves as tools for preservation. Parks aim at the
preservation of ecosystems, including fauna, vegetation
and objects of geological, or other scientific interest,
while Reserves give formal protection only to those
animals specified in the Act. At present the Act specifies
"all animals", ie, all wild vertebrate animals except
fish, for all game reserves. Both the National Parks
Regulations and Game Reserves Regulations that came into
operation the 1st of July 1989, give protection to "flora,
avifauna, fauna and any living thing", but still permits
fishing after payment of the prescribed fee.
The legislation is at present under review.
Administration
The Department of Wildlife and National Parks (DWNP) is
responsible for the preservation of nature in Botswana. The
department has its head quarters in Gaborone, but is
represented in the three districts of the study region.
Apart from administrative staff, there is one research
biologist post in Maun and one in Kasane and a Wildlife
Training Centre in Maun.
The administrative responsibilities of the DWNP are listed
in the National Development Plan 1985 and include:
- Management of the National Parks and Game Reserves
- Enforcement of the provisions of the Fauna Conservation
Act and the National Parks Act
- Control of hunting through the issuing of hunting permits
and licences
- Implementation of wildlife conservation education
programmes
- Research and monitoring of wild animal populations and
their habitats
- Participation in national and district planning with
relevance to wildlife
The conservation of flora and vegetation and of fish is
generally regarded as the responsibility of the respective
sections in the Ministry of Agriculture.
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6
CONFLICTS AND ISSUES
6.1 National
At the national level there are a number of important issues
which include:
- Lack of uniform legal tools for the preservation of all
taxonomie groups of animals or plants, as specified
conserved species or in National Parks or other protected
areas.
- Lack of legal tools to preserve areas or certain aspects
in
an area, eg, vegetation, a particular plant species,
specified large mammals, fish- or insect life, in a less
strict and more flexible way than by the National Parks
Act.
- The generous right to destroy, and in most cases keep, any
animal (also conserved animals) " ...which threatens to
cause, causes or is causing damage to any livestock,
crops, water installation or fence..." (Fauna Conservation
Act 38:01:43 1982).
- Need to strengthen DWNP with funds, equipment and manpower
on all levels, but particularly with senior staff, to
improve management of protected areas and combat
poaching.
- Consider Botswana's membership in the World Heritage
Convention and the Ramsar Convention. These conventions
are conservation rather than preservation oriented, and
can give substantial economic and technical help to
conserve important natural areas. The Okavango delta would
qualify well for both conventions.
6.2

Nqamiland
In Ngamiland concerns related to nature preservation
include:
- Environmental implications of the Southern Okavango
Integrated Water Development Project, eg,: The Boro
dredging will:
cause the drying up of 38 km2 of wetlands
affect 8% of the wildlife in the Boro sector of the
delta
affect 70 km2 of fish breeding area
Loss of reedbeds will affect water bird species
Maun Reservoir would affect riparian vegetation
(including woodlands downstream)and encourage
proliferation of aquatic weeds.
- The spraying of insecticides
- The eradication of the tsetse fly, which increases the
pressure to allow cattle into the delta
- Veterinary cordon and buffalo fences which disrupt natural
wildlife migration and distribution pattern, causing
changes in both vegetation and in animal population
structure. At the same time particularly the Buffalo
fence acts as a barrier preventing the incursion into the
delta of domestic stock.
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- Disturbance of protected areas by people, including:
settlements
- uncontrolled tourist camps
off road driving with motor vehicles
- motor boats, which
- disturb wildlife and vegetation
- cause erosion on river banks
- spread aquatic weed
- increasing light aircraft traffic/airstrips
- disturbing wildlife
- facilitating poaching and illegal trade in game
products
6.3

Chobe
In Chobe the main issues include:
- The lack of management plan for the Chobe National Park.
This management plan must be consistent with the
development plans for the rest of the district.
- Providing water for wildlife by the drilling of boreholes
which:
impose an unnatural factor whose effects on
vegetation and animals are not known
- pose a risk for encroachment of livestock, particularly during droughts, if boreholes are close to
live-stock areas.
- Extended poaching
- The management of a large and increasing elephant
population
- The management of migrating game populations shared with
other countries
- The disturbance of protected areas by people, including:
off road driving with motor vehicles
- motor boats which:
- disturb wildlife and vegetation along the Chobe
River front.
- cause erosion on river banks
- spread aquatic weeds
- Gravel pits in the park, to obtain material for road
construction, are contradictory to the basic purpose of
preservation of the area
- Suggestions to extend the national park to include the
area between Shaile and Zabadiauja Lagoon.

6.4

Boteti and Nata Stateland
The main issues relating to preservation in the Boteti and
Nata Stateland are:
* •*: Veterinary cordon fences which disrupt wildlife migration
and distribution pattern, causing changes in both
vegetation and animal population structure.
- The planned Sukwane dam would cause changes in wildlife
migration and distribution pattern, but at the same time
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separate domestic stock from most wildlife and provide
water for both. There may be conflicts concerning hippos
and crocodile on the west side of the dam.
- The management of migrating wildlife populations shared
with neighbouring countries
7

MAIN INFORMATION SOURCES
IUCN (1986) gives an overview of the conservational status
of different biomes and ecological types and for different
countries in tropical Africa and Madagascar.
Huntley (1978) describes the situation on ecosystem
preservation in southern Africa.
Von Richter (1976) briefly described the National Parks and
Game Reserves of Botswana, and suggested modifications and
the establishment of new conservation areas.
Anderson (1985) discussed development, management and
planning requirements for Chobe National Park and Moremi
Wildlife Reserve.
Studies concerning specific aspects of fauna, vegetation and
ecology in the study area are referred to in the chapters on
ZOOLOGY, BOTANY and ECOLOGY.

8

GAPS IN INFORMATION
An over-all policy concerning criteria and priorities for
preservation in Botswana is needed, including:
- considerations on preservation of

1) species,
2) examples of ecosystems or biomes or of
3) "key areas", ie, areas of particular importance for
conditions beyond the area itself, as breeding or
drinking places for mobile animals or for transfer of
nutrients or minerals via the food webs;
- principles for deciding size, shape and distribution of
any new planned preserved areas, as well as any changes in
the boundaries of existing parks and reserves;
- the integration of preserved areas with other forms of
nature utilisation, eg, forestry, collecting of veld
products or various forms of wildlife utilisation.
A "nature inventory" of the area, aiming at finding and
grading areas of particular concern for preservation would
be essential. The ongoing work on ecological zoning of the
Okavango delta by KCS and SMEC will probably yield much
information useful in this context.
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A vegetation map based on vegetation sociology and
preferably combined with a soil map, covering the area,
would show much of the occurrence and distribution of
ecosystems. Hopefully, a vegetation map could be produced in
connection with the soil mapping programme by FAO (GRM
international 1987). - (Many vegetation surveys and maps
covering parts of the area have been made - see sector on
botany - but are largely not compatible; see chapter on
BOTANY).
There is a general lack of knowledge concerning the function
and dynamics of the ecosystems in the area, including the
inter-actions between water availability, vegetation and
herbivores of all sizes. This encompasses, to mention a few
examples, topics such as:
- significance of termite activity in relation to water
levels and vegetation;
- strategies by aquatic plants, animals and waterfowl when
large water bodies are dry for many subsequent years (eg,
Lake Ngami);
- dynamics of migration patterns by large herbivores and
their impact on vegetation, soils, limnology etc.
Such studies require research and monitoring over many years
or decades.
Much knowledge on particular species or aspects on botany,
zoology and ecology is missing, and is considered in the
respective chapters.
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CONCLUSIONS
This Inventory has presented a wide spectrum of information
on natural resources and their utilisation in northern
Botswana. Special attention has been given to issues and
conflicts arising from resource utilisation, existing
policies, legislation and programmes. A number of recurrent
themes is observable and these form the basis of our
conclusions.
1 Considerable information on the region exists, but the
coverage has not been consistent across the region, nor
between the resource sectors. The Okavango delta itself
has been an area of concentration of research.
A great deal of the information is scattered and not
readily available in a usable form. There is a serious
need for better information management, in terms of data
collection, collation, storage and retrieval, analysis,
and application.
2 The inventory indicates that there are considerable
untapped resources in the region. Not only could the
wildlife and wilderness resources be more profitably
utilised, but there is considerably more potential in
fisheries, forestry, and other veld products. The
potential for arable agriculture is not as great as was
anticipated in the past, at least not without considerable
expenditure and technical management know-how. Although
there are areas of under-exploited rangelands, there is
more concern about the over-utilisation of this resource
than over any other. The relatively abundant water
resources are not so readiiy tapped on a large scale,
because of the particular hydrology of the delta, and the
conflicting demands among various sectors for the water.
3 Much more research, including applied research is needed
in all resource and utilisation sectors. Of particular
concern it the need for a commitment to longer term
research into the functional and dynamic aspects of the
region's ecology. A parallel type of research is required
in the socio-economic fields, to provide a better
understanding of the socio-economic processes and
implications of changing attitudes to resource use, and
the impact of commercialisation on social structures.
This is important for developing new management systems.
Identification of new resources and research into their
protection, propagation (as appropriate), extraction,
processing and marketing is needed.
There are a number of areas that need specific attention
in data collection and research. They include:
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-

forest products such as commercial hardwoods. The
quantitative inventory of commercial timber should
include, or be complemented by, a study of regeneration characteristics, and requirements. (We
understand this has been proposed, and we give our
full support to this proposal.)
other veld products
- harvesting of wood and other veld products
fisheries potential and fish ecology. The
quantitative survey of fish populations should be
complemented with a study of the dynamics of the
aquatic ecosystem, in order to allow proper
regulation of fishing.
- current utilisation patterns and quantities of the
fisheries resource
- ground water, and groundwaters recharge mechanisms
- water use, distribution of water rights (especially
unregistered rights), and extraction rates
- wildlife resources, in terms of population ecology,
migration patterns and other ecological
relationships.
extent of illegal hunting
- contribution of wildlife to land degradation
- soils, soil creation and soil erosion
impact on soils of differing farming practices, overgrazing
climate, especially rainfall distribution,
evapotrans-piration '
sites of natural, cultural, and scenic value
ecological functions, dynamics and equilibrium
conditions in natural eco-systems and livestock
rangelands
- land use studies should include information on the
dynamics of that land use - the ways in which users
decide on the use of their land, the factors which
determine their management options, the ways in which
they respond to changes in their natural, social or
economic environment. These dynamics operate not only
on an individual level but in the context of
institutional and social structures.
sensitivity of the environment to tourism, in either
number of tourists, or type of activity (eg boating,
hunting, waste disposal, trampling, noise pollution)

We recognize the contributions being made in on-going
studies, or to be made in proposed studies as follows:
- on-going research on wildlife, including migration and
individual species studies
- on-going ecological zoning exercise covering the delta
- on-going GS 10 project investigating ground water
resources
- on-going up-dating of water point inventory
- on-going climatic and hydrological data collection,
compilation and analysis
- on going study of surface water use and quality
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- proposed national vegetation survey and mapping
- proposed commercial hardwoods inventory and investigation
of regeneration requirements
- proposed fish studies
- on-going studies of land utilisation, including the
tourist sector, under the ecological zoning exercise
covering the delta
4 From available information it appears that much of the
resource bases remains in relatively good condition.
However, there are areas where abuse of rangeland and soil
resources is serious. The general trend throughout the
region and applied to all resources is one of increasing
pressure, though this pressure is not evenly spread across
the region. There is no room for complacency.
5 The commercialisation of resource utilisation is a major
factor behind the increasing pressure. The rate of
transformation from basically subsistence utilisation to
commercial scale extraction will increase with
improvements in the transport (eg. tarring of Nata-MaunShorobe road) and communication (micro-wave
telecommunication links between Francistown, Kasane and
Maun) networks; and with continued strong Government
support for employment creation and income generation.
6 This commercialisation of resource utilisation has
important socio-economic implications. Access to resources
is becoming skewed towards those able to invest in the
means of large scale operations, which leads to a
concentration of the benefits from communal resources in
fewer hands. The cycle then repeats itself. Existing
management systems are especially weak during the phase of
transition from the subsistence to market economy:
traditional rights to resources are claimed, while already
weakened traditional controls are inadequate to deal with
the new pressures. This is a direct threat to the national
objective of social justice.
7 In all resource sectors the most serious problem is the
lack of adequate resource management. This is a result of
several inter-related issues, most of them applicable to
some extent in all sectors. These issues include:
- the lack of comprehensive policy and supporting
legislation;
- the lack of appropriate data and understanding of the
resources concerned, on which to base sound policy and
regulations for sustainable utilisation;
- the lack of finance, appropriate manpower, and logistic
support to support and implement policies, and to
enforce legislation. Promulgation of new legislation is
not sufficient on its own; there must also be the will,
the finance, and the manpower to apply it meaningfully.
- the lack of appropriate management systems (approaches,
structures, strategies and plans) that can realistically
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control resource abuse, as and where it occurs. The
changes in socio-economic structures, and in attitudes
towards resources, have not been matched by adaptations
in local management and control mechanisms that would
ensure broad popular access to essential resources,
while controlling their over-utilisation. It is evident
that any centralized system of management and control
(whether at Central or Local Government levels) cannot
on its own, cope with the needs, especially in view of
financial, manpower, and logistic constraints.
8 Of very special concern is the lack of adequate management
of rangeland, soil and water resources. Inasmuch as these
are the resources most fundamental to the current local
economy, it is not surprising that they are under the most
pressure and are the resources facing the greatest
threats. But precisely because they are so fundamental, it
is essential that creative new approaches to integrated
management of these three closely inter-connected
resources be adopted. In areas such as the Nokaneng Flats,
the Lake Ngami zone, and the Boteti, the existing pressure
is causing such fundamental vegetation and soil changes
that there is some doubt whether rehabilitation is
technically or economically feasible, if it is not
immediately addressed. Environmental thresholds may
already have been passed that permanently reduce carrying
capacities (of human activities generally).
9 The growing interest in the wilderness itself as an
exploitable resource is bringing new types of pressures
especially in the tourist sector. These pressures have
implications not only to the environment as such, but for
socio-economic developments, which in turn have additional
impacts on the natural resource base. All aspects of
management in this sector must receive high priority.
There is a need to pay more attention to the protection of
natural, cultural and historical features. These resources
are not only important from a touristic point of view, but
also in terms of science, education, and cultural
identity. We are referring here, not only to archeological
sites, or remote historical relics (rock art, Baines
Baobab, Drotsky's cave, etc.) but to more recent features
of importance such as examples of architecture, important
historical buildings, key recreation areas such as river
fronts, etc.
Volume II of this report, constituting the Programme Phase
of this project, provides a more detailed analysis of
specific issues, and makes recommendations for action in
several areas, as being an integral part of the planning
that must follow beyond the end of the project.
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