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Foreword

•pY 1964 the Natal Town and Regional Planning
^ Commission was in possession of authoritative
reports on a number of subjects which concerned the
potential of the Tugela Basin. These subjects included
water, both quantitative and qualitative, soils, plant
ecology, agriculture, climate, population and infrastructure.
Thus, this planning region was singularly well documented, although each report dealt specifically with
one facet of the available resources. Advised by its
research component, the Commission considered the
possibility that a more precise evaluation of the potential of the region would emerge from an appreciation
of "the sum of the parts" rather than an isolated consideration of each part. This was an attractive but
formidable speculation, but where could a senior
research fellow, whose experience and knowledge
was adequate to the task, be found?
It was indeed fortunate that Professor J. F. V.
Phillips, a scholarly and widely experienced South
African with a world-wide reputation as an ecologist,
was at that time available and prepared to undertake
such a task as the Commission proposed. Professor
Phillips' views on an ecosystem in which all forms of
life are dependent on, and conditioned by, the environment in an holistic concept, each responding and interacting to the stimuli in which they exist, expressed
exactly what the Commission had in mind. It was with
a vivid realisation of its good fortune and the near per-

fect timing of the need and the means to satisfy that
need, that Professor Phillips was appointed to undertake the task. This book is the result of this happy
concatenation of circumstances. From the facts
adduced and the careful interpretation of these facts,
the ecological-economic agricultural potential of the
region has been assessed. But bio-climatic regions
and sub-regions do not necessarily correspond with
regional boundaries, and the study necessarily extends
beyond the Tugela Basin, until the work is virtually
an appreciation of the ecological-economic possibihties of nearly the whole of the Province. The
potential is indicated for European and Bantu sectors and the recommended methods which are imperative to the realisation of improved yields are
enunciated.
In presenting this monumental work to the public
neither the author nor the publishers delude themselves
that this is the final word. They are, however, actively
aware that this synthesis will spur others who have
been converted to the holistic approach to planning
problems, to extend and refine the process so that
greater and more beneficial yields may be obtained from
progressively shrinking areas of agricultural land.
The Commission is happy to learn that the eff'ort
made has already stimulated others to studies in similar vein and that Professor Phillips' ecological-economic torch will be carried on by younger and equally
competent hands.
R. C. C. BENNETT

Chairman, Town and Regional
Planning Commission
Durban, 22nd September, 1972
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Preface

'-pHE broad terms of reference governing the investiga^ tion of the subjects covered by the Senior Research
Fellowship have permitted me to apply to my task the
still new discipline of the ecological approach to the
study of development.
This task had three aspects:
First, the interpretation, the co-ordination and the
application of ecological, pedological and other information regarding the Tugela Basin specially collected
for the Natal Town and Regional Planning Commission by several investigators; secondly, the bringing
together, interpreting and applying of multifarious
biological and other information bearing upon the
extensive and influent terrain in which the basin is set
and, thirdly, the transforming of this mass of data into
terms understandable by those concerned with the
agricultural and related development of not only the
basin but also the country influencing it economically
and otherwise.
This report is a pioneer, in Africa South of the
Sahara, of a concerted effort to apply to a study of
broad prospective regional development the working
concepts of bioclimatic and the geobioclimatic units
and the ecosystems — some of which are being applied
by certain students of planning and development in
the United States and elsewhere.
Our knowledge of the facts and the depth of our

understanding of these are still inadequate to meet, as
effectively as we would like, the divers challenges cast
by problems in regional planning and development,
particularly in still developing countries — but we
stand to learn much that is meaningful from the ecological approach to the study of these recondite matters.
Whilst I myself have been fortunate in the opportunity offered by the terms of reference, I gratefully
remember the thoughts and works of many investigators,
earlier and current, without which it would have been
impossible to base my thoughts regarding prospective
development upon a sufficiently firm foundation.
The principles established by this ecological approach to the study of agricultural and related development might prove a stimulus to those responsible
for defining policies for development but, what is even
more important, they might encourage a more intensive apphcation of this approach as experience grows.
The time is not far off when remote sensing technique is sufficiently advanced — in the airborne and
earth resources satellite forms — to be applied to the
rapid and accurate mapping of physiography, vegetation, soils and other phenomena in which the student
of planning and development is interested. This technique might well be applied in Natal within a decade —
thus some of the maps of today could be shown to be
comparatively poor images.
JOHN PHILLIPS

Co-ordination of Agro-Economic Research,
Tugela Basin: Natal Town and Regional
Planning Commission Senior Research Fellow,
University of Natal, Pietermaritzburg.
1st June, 1972
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The Concept Generating This Study of the Existing and
Prospective Development of Agriculture, Forestry and Related
Industries in the Tugela Basin and its Influent Surrounds

T^EVELOPMENT of the biological and related resources
^-^ of the Province has been the outcome of the
thoughts and actions of many over a number of years
and, until recently, mainly along traditional lines. With
the pressure of the modern era more forethought and
planning must be applied to the problems of and the
prospects for development in the future.
Because of the variety, range and complexity of the
physical, biological and human features and problems in a terrain of almost 30 000 square miles, it is
imperative that a guiding philosophy and a working
concept be invoked and apphed.
Experience in this kind of study elsewhere has impressed upon me the suitability, indeed the necessity, of the
concept of the ecosystem, that is, the continuum constituted by hfe and its environment, set inbioclimatic units
of multifarious dimensions and degrees of complexity.
The bioclimatic unit — be it a sub-continental region, a subregion of, say, some hundreds or thousands
of square miles, or a microarea of a few square yards —
is constituted by a specific biotic community (usually
more practically a plant community today, because of
far reaching alteration in the species and numbers of
the animal associates) and a corresponding specific
complex of climatic and related soil factors which are
reciprocally regulating and regulated. Humidity, rainfall and temperature are commonly the more influential of the climatic factors.
For our purpose eleven Bioclimatic Groups are
defined and mapped, ranging from the humid Coast
Lowland Forest (Group 1) to the arid Lowland Scrub
and Wooded Savanna in Zululand (Group 11), with
nine bioclimatic graduations between. The parameters,
physical and other which define these Groups are
summarized in Chapter 2.
Based upon the ecosystem and its bioclimatic setting, this investigation of the essential characteristics
and potential development of any natural unit, and of
industries dependent upon biological resources, involves not only a consideration of the environment and
the biotic communities but, also, of man himself.
The continuum — constituted by climate, geology,
physiography, soil, vegetation and animals large to

microscopic — forms the stage for man, his flocks and
herds, crops and forests. My objectives have accordingly been to define the apparently more potent
factors of the environment and the cogent features of
the biotic communities and, where possible, to analyze,
to correlate and to interpret the significance of these
parameters for man's activities in the form of agriculture, forestry and related development.
I have had to examine, therefore, the influent phenomena in climate, geology, physiography, soil, water,
a much altered native vegetation and fauna, and their
general interplay and, of course, their bearing upon the
economy and other interests of man. Obviously man,
because of his mind, is the most potent motile member
of the biotic community and the prime agent for maintaining or altering the ecosystem.
As a detailed examination of this gamut of scientific,
socio-economic and other information would occupy
many minds for many years, I have not only had to
select what is more important for our purpose, but
have also had to ration my requirements from selected
sources, by no means adequate either in amount or
quality, and from an even greater number which are so
frail as to be of slight value for more than the broadest
study. In brief, little satisfactory detailed information
exists or has yet been drawn together for climatology,
geology, geomorphology and hydrology; the soil has
only recently been seriously investigated, whilst our
knowledge of the nature and ecology of the biotic
communities is still superficial.
As the ecologically minded planner and developer
of agricultural and related production must be concerned with the interplay of natural phenomena, I
have drawn together, either in the text and the appendixes or on the maps, those factors and features which
are naturally interrelated. This is attempted in Chapters 2 and 3 in which the concepts, the bioclimatic
groups and subregions, and the geobioclimatic subregions, are outlined, and attention is directed to the
importance of the physiographic regions in relation
to climate, vegetation and soil.
I carry the theme of correlation further in detail in,
for example, the following:
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Appendix IV (physiographic regions and the related
bioclimatic groups and subregions), Appendix VI (interplay of physiography, geology, vegetation, bioclimates and soil associations and series in the Tugela
Basin), Appendix VII (physiographic regions in relation to the gross soil zones of most of the Province),
Appendix VIII (the association in the basin of selected
ecosystems and soil productivity). Appendix IX (the
earlier interrelations of certain larger wild animals and
the biochmatic groups). Appendix X(C) (interrelations
of soil series in the basin and the rating of soils for
agricultural purposes). Appendix XII (interplay of
geological formations and biochmatic groups in the
Province, and the gross rating of land for agricultural
and forestry purposes).
Having attempted to interrelate these factors and
features, and defined and mapped the distribution in
the Province of these bioclimatic groups and subregions considered to be the ecological expressions of
these interrelated phenomena, I proceed to estimate,
in accordance with a system of criteria (Chapter 5),
their actual and potential productivity in the subsistence and the cash economy. This is provided in the
eleven sub-chapters in Chapter 4, for each of the Bioclimatic Groups.
Conclusions and recommendations emerge from a
discussion of the ecological phenomena and a weighing of the present and the prospective productivity of
the Groups, whilst a general review co-ordinates the
information assembled (Chapter 6). The threat of the
"population bomb" is examined against the potential
productivity of the terrain, by Bioclimatic Groups,
and the conclusion is drawn — conditional on certain
action being taken — that famine need not stalk the
land. By contrast a reasonable future for all men in
the Province is argued to be feasible (Chapter 7).
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A scanning of the General Summary and the Chapter Summaries, an examination of appropriate detail
marshalled in the Appendixes, and an inspection of
the maps should make clear the general philosophy
and the chain of thought, analysis, synthesis, conclusions and recommendations.
In essence — the bioclimatic groups and subregions
provide the foundations for a study of the present and
the prospective agricultural and forestry productivity
of the terrain. The defining of ecological units, the
conclusions drawn from a study of these, and the
recommendations based upon the co-ordination and
interpretation of the information available, thus form
the "solid ground of Nature" upon which the mind is
able to build.
The steady building of this information into an ever
more effective philosophical and practical guide to
the planner and the developer should present a challenge to successive ecologists, planners and men of
action.
Attention is drawn to the fact, however, that whilst
agricultural and related development could add appreciably to the economy of the terrain under report,
were this to be greatly raised in scientific, technological
and socio-economic efficiency, primary industry is
imperative for providing powerful stimuli, generated
both directly and through "linkage" or "satellite" industries. The decision (House of Assembly, 16th May,
1969 Minister of Economic Affairs) to proceed with
the establishment of a third ISCOR at Newcastle, should
indeed provide stimuli of the kind and order essential
to giving the whole economy a much needed stimulus.
The development of Richards Bay and the aluminium
smelter is, of course, also highly important for the
Province.

Layman's Guide

(1)

STRUCTURE, APPROACH AND PRIME CONTENTS

'-pHis outline, almost free from technical jargon, pur-*- ports to render the main features of this book
more readily understandable by those who are not
specialists.
The study is in two parts, the coverage of which is
recorded in the Table of Contents.
Scientific and technical terms are explained in a
glossary.
Part I, entitled Scientific and Related Factors and
Features, lays the scientific and philosophical foundation for what follows. It discusses the fundamental
idea of the complex interrelations of physical and biological features of the countryside, in order to explain
the simpler features of the interplay of life and its environment. Some knowledge of this interplay, known
as ecology — the study of the home, behaviour and the
economics of all forms of life — is essential to an understanding of the principles and practices of agricultural, forestry and related development.
The details in Part I might appear abstruse, but the
broad principles of ecology and of studying Nature as
a whole — that is in the spirit of the philosophy of
holism — emerge on scanning Chapters 2 and 3. An
understanding of these principles is essential to an
intelligent following of what is recorded in the succeeding chapters.
Part II attempts to apply to the Tugela Basin and
its influent surrounds the information summarized and
the ideas advanced in Part I.
Although the central theme is the setting, the natural
resources, the problems and the promise of agricultural, forestry and related development in the Tugela
Basin, the greater portion of the Province plays so
vital a role in this development that the book refers
to about 30 000 square miles, or almost the whole of
Natal and Zululand. The major natural regions are
described as to their prospects and problems for enhanced farming and forestry. Furthermore, matters
bearing upon the satisfactory planning and development of these and related industries and, also, upon
wild life conservation and management are also considered. Because the theme is the potential development of the Province in the spheres of farming and
broadly associated activities, the widely distributed

and socially and economically significant Bantu Locations, Reserves and other areas are examined in as
much detail as the country owned by Europeans.
The Appendixes contain highly condensed detail
bearing upon observations and conclusions recorded in the preceding parts and relating to
the Maps contained in the portfolio. The data
in the Appendixes, considered together with the
appropriate maps, enable the reader to assess the
prospects and problems relative to a wide range of
local settings and conditions. Furthermore, these
data should help him to define for himself questions
which, although not answered in the book, could yet
be formulated for investigation.
The maps present information upon environmental, biological and other subjects, which help
toward an appreciation of the prospective use of
the land for farming, forestry and related practices.
It is desirable that the text in Part II, as well as
the particular Appendixes should be read against
the appropriate map or maps: a better working
impression of the subject concerned would thus
be gained.
Where it is desired to follow in more detail a particular statement or conclusion, the background information might be obtained from consulting the
appropriate literature recorded in the Bibliography.
It is possible to mention only a few of the more
important features covered, but it is desirable to direct
attention to several which are of special interest.
By selection, treatment and interpretation of earlier
and more recent information about the physical,
biological and socio-economic features it has been
possible to draw conclusions and make recommendations based upon a series of analytical processes.
Knowledge about the principal natural units and processes has been defined, analyzed and co-ordinated
wherever possible — always bearing in mind the
relevance of this information to the policy and the
practice of agricultural and related development. Some
of these units and processes are:
1 The Physiographic Regions (Map III, Appendix III
and references in Chapter 2)
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Each of the 42 regions is constituted by land with
broadly similar physical features — in relief (Map I),
geology (Map II), climate, hydrology, vegetation and
soils. Whilst one or more of these features or parameters may be somewhat similar in several regions,
the general physiography is none the less a good primary basis for examining the divergences in local
physical and biological conditions.
2 The Bioclimatic Subregions (Map IV, Appendixes
IV, V, VI and VII and Table II in Chapter 2)
The 34 subregions of significant climatic and biological
affinity are based upon an investigation of the interplay
of the physiographic regions, climatic features, agroecological regions (Pentz: 1945) and the plant ecological characteristics (Bews: 1916-20, Acocks: 1953 and
Edwards 1967). The concept of bioclimates in Natal
springs from the earlier broad delimitation of the bioclimates of Africa and the world tropics by the author
(Phillips: 1959, 1961-1966C). These subregions form
the basis for much of the analysis of the development
potential of the country, but our still meagre knowledge of detail precludes a more thorough subdivision
of the Province into these units and also a fuller exposition of their economic prospects and problems. These
weaknesses will, it is hoped, be reduced by research
and practical experience in the foreseeable future.

and the text noted under (5) and (6) below), in that
there is an attempted co-ordination of information,
leading to a broad land use classification. Because
of the soil surveys conducted in the Tugela Basin by
van der Eyk et al. (1969), by Beater (1950-1962) in the
Sugar belt and by Loxton et al. (1969/70) in much of
the South Coast terrain and in Maputaland, more
reliable data are available for these sectors than for
the remainder of the Province.
5 Soil Survey and Related Information (See the Soil
Survey Map of the Tugela Basin, published along
with the Report on the same subject by van der
Eyk et al. (1969), and in this report Maps VI, VII,
VIII, Appendixes VI, VII, VIII, XII and Chapters
2, 3 and 5)
The study of the soils by modern methods and the
interpretation of the results in accordance with current principles, have won valuable practical information.
From the data already available both in the Basin,
the Sugar belt and the South Coast it is possible to
draw working conclusions about the comparative
qualities of some of the more important soils for agricultural and related purposes. The patterns in which
physiographic, geological and bioclimatic features
are associated in those sectors studied in detail have
been applied, more grossly, to those areas which have
not yet been so examined: that is, about three-fifths of
the Province.
Although much less satisfactory than information
obtained from surveys, this method does provide data
of some value.
There is thus a logical patterning of physiographic,
geological, bioclimatic and soil characteristics, which
can be linked with information of the kind required by
the farmer, forester, planner and engineer.

3 The Groups of Bioclimatic Subregions (Map IV,
Appendixes IV, V, VI and Chapter 4)
These eleven convenient and natural combinations of
bioclimatic subregions show certain ecological affinities. Without unduly stretching the natural features,
this grouping renders simpler the subsequent consideration of characteristics and the prospects and
problems of development.
The refinement of the definition, classification and
mapping of these Groups obviously depends upon a
sound knowledge of the subregions comprising them.
The bioclimatic setting, supported by the information
gained from a study of the phenomena mentioned
under the various headings, forms a practical foundation for the examination and description of the broader
features of agricultural and related development possible for the Group. For the farmer and forester striving to learn more about the scope and the limitations
of any area in the Province, Chapter 4 sets out, for
each of the eleven Bioclimatic Groups, the bones of
the information required (see sub-chapters 1 to 11).

6 Land Use Units (Map VI, for the Tugela Basin,
Map VII for the greater portion of the Province;
Appendix XI (l)-(4), and Chapters 2, 3 and in
respect of the Bioclimatic Groups, Chapter 4 (subchapters 1-11) and Chapter 5)
Areas of land within the Tugela Basin have been defined, according to the several bioclimatic subregions
and groups, in terms of their soil characteristics. Vide
Map VI. These units have been mapped more broadly
for the influent areas, according to the method of
patterning already mentioned.

4

7

The Geobioclimatic Subregions (Map VII, Appendix XII, Chapter 3)
Totalling for our present purpose between 60 and 70,
but readily expandable to over 100, these subregions
embrace country characterized by an interplay of
climate, vegetation, geology and soil features. These
subregions add to the knowledge already obtainable
from a study of the bioclimatic subregions and the
soil survey data (Map VI, Map VII, the Appendixes
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Soil and Land Rating (Map VI for the Basin, Map
VII for the wider terrain: Appendixes X (A), (B),
(C) and XI (2), Chapters 2, 3, 4 (sub-chapters
1-11))
The agricultural significance, or rating, for a number
of the soils {series and groups of these, known as
associations — see Glossary of Scientific Terms) has
been determined by a modification of two well-known
systems (Appendix X (C)). Although general and gross
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only, the information assembled in Appendix X (C)
could serve for some time as the basis for an assessment of the relative productivity of some of the commoner soils, both of better and poorer quality. Management will, of course, decide whether the poorer
soils, according to these systems of classification,
could be raised in rating. General experience indicates
that this will be so. Certain soils are suggested as
being more suitable for irrigation than others but,
again, it is known from elsewhere that soils originally
considered to be unsuitable have been converted, in
time, to irrigable.
8

Criteria Applicable to tiie Study of the Agricultura 1
Forestry and Related Development of tiie Tugela
Basin and its Influent Surrounds (Chapter 5, and
in Chapter 4 (sub-chapters l-Il))
Used in the sense of yardsticks for assessing the comparative suitability of an area of country (e.g. a bioclimatic group, subregion or any smaller unit), or of a
particular proposition (e.g. an irrigation project; production of certain commodities under rain-fed conditions; the establishment of forestry plantations and
so forth), criteria of a specific nature have been increasingly applied by experienced international and
other organizations, in an attempt to decide whether
the investment of money, manpower, machines and
so forth in a particular terrain or proposition would be
justifiable. This technique has been followed elsewhere: (Phillips: 1965, 1965C, 1966A.)
A scanning of the relevant sections should lead to a
sounder understanding of the principles and practices involved, and should also decide how far the
criteria applied argue for or against development.
9

Prime Features Bearing upon Agricultural, Forestry
and Related Development — By Bioclimatic Groups
and Subregions (Chapter 4 (sub-chapters 1-11)),
Chapter 7 (A review of the detailed comments
about the actual and the potential or prospective
productivity of the Biochmatic Groups and Subregions discussed in Chapter 4).
The eleven Bioclimatic Groups are summarized as to
their physical and biological features, socio-economics, infrastructure (water, fuel, power, roads, rail-

(2)

ways, labour, public health and education), aesthetic
characteristics, suitability for tourism and recreation
and so forth. Where appropriate, an assessment is
made of the actual and the potential conditions, on the
basis of gross estimates of relative quality and quantity
of productivity of specified items, such as crops, livestock and forestry (R.Q.S.); on a relative abundance
scale, e.g. for labour: (R.A.S.); and on a relative efficiency scale, for education, health, labour and so
forth (R.E.S.).
The prime features, prospects and problems are
drawn together in Chapter 6 in summary form, by
Groups.
For farming and forestry interests, great or small,
this is the vital section of the book and should be read
against the background of Chapters 1, 2, 3, 5 and 7,
the appropriate Appendixes and Maps.
10 The Future: Twenty to Thirty Years Onward (Chapter 7 and the population and other data therein;
Map V, with special reference to the interplay of
Biochmatic Subregions and European and Bantu
population; 1967; Map XII: Population of the
Province by Districts: 1951, 1960, 1967).
An attempt is made to obtain a realistic impression of
the interplay of population — especially in the Bantu
areas — and the prospective production of food and
other essential commodities by the period 1988-2000.
Agricultural, forestry, "border" industrial and related
development are considered.
The general conclusion is that however efficient the
farming in the Bantu areas might become in the course
of time, the pressure of man and beast upon the land
is even now so heavy that only a proportion of the
people and their Hvestock could win a viable income,
subsistence or cash, from agriculture. "Border" and
internal industrial activities must therefore be provided
to absorb about three out of four of the working
males and their famihes — if the battle against poverty,
hunger and famine is to be won.
There need be no "population explosion" and there
need be no hunger, if sound action be taken in time
and be consistently continued. Suggestions are made
in this connection.

S U G G E S T I O N S A B O U T U S I N G T H I S BOOK

It is necessary to understand the meaning of the symbols used to denote various factors and features and
to indicate soil, economic and other rating.
First, the symbols for any given subject, appendix and
map are designed so as to be comprehensible for that
particular subject, appendix or map: in the particular
context, thus there should be no confusion with symbols used for other subjects, appendixes and maps.
Secondly, the interplay of elevation, bioclimatic groups
and subregions, vegetation, humidity and temperature

is simplified by means of the Diagram accompanying
the Glossary of Symbols, which follows this guide.
Thirdly, should you wish to read about an area in
which you either have farming or other interests,
proceed thus:
(1) Determine from Map IV and the Diagram in
the Category of Symbols in which Bioclimatic
Group and subregion your property or your
prospective interest lies.
(2) If this be in the Tugela Basin, turn to Map VI to
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determine the land use unit or units represented
in the area of your interest. If these be outside
the basin, consult Maps VII and VIII.
(3) Absorb the main principles discussed in Chapters 2 and 3 and then read the introduction to
Chapter 4 — about the Bioclimatic Groups.
(4) Turn to the sub-chapter in Chapter 4 on the Bioclimatic Group in which your interests lie: select
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for study the particular aspects which concern you.
(5) Should your interests range somewhat uncertainly
from any one Bioclimatic subregion to any other,
compare the points of concern to yourself by subregions.
(6) Apply such criteria as seem to be appropriate, to
decide whether a certain area or proposition
would be worthy of development (Chapter 5).

Glossary of Symbols Recorded in the Text, in the
Appendixes and on the Maps

T^HE following notes serve as a guide to the reading
of the text, appendixes and maps. The Diagram
showing the relationship among Bioclimatic Groups,
Subregions, Elevation and ranges of Humidity andTemperature should be consulted for general background.
Physiography
Vide Appendix III for definitions of regions and
Appendixes V and VII for interplay of Physiographic
Regions with Bioclimatic Groups and Soil Zones
respectively. Physiographic Regions are recorded on
Map III.
A Mountain Regions
Regions 1 - 5
B Plateau Regions
Regions 6 - 9
C Upland Regions
Regions 10-16
D Basin Regions
Regions 17-27
E Intermediate Regions
Regions 28 - 33
F Low-lying Regions
Regions 34 - 37
G* Coastal Regions
Regions 38 - 43 (Region 41 is not included
in this study)
Bioclimatic groups and subregions
Vide Chapter 2 for definitions, also Chapters 3 and 4
(11 sub-chapters) and 6; Appendixes IV, V, VII and
XII, and Maps IV and VII.
The Diagram, included in this Glossary, shows the
relationship of groups and subregions, and Map IV
their distribution.
Groups (Numerals 1-11)
No.
Short title of group
1
Coast Lowlands Forest and Wooded Savanna
2
Coast Hinterland Forest and Wooded Savanna
3
Mist-belt Forest and Wooded Savanna
4
Highland Forest, Wooded Savanna and Grassland
5
Montane Fynbos
6
Upland Wooded Savanna and Grassland:
Moister type

* Coastal: Turner's (1967) term, hence adopted here for bibliographic reasons: Coast is used elsewhere.

7
8
9
10
11

Riverine (Lower Tugela) Scrub and Wooded
Savanna
Upland Wooded Savanna and Grassland: Drier
type
Lowland to Upland Mixed Scrub and Wooded
Savanna (Zululand): Mild Subarid
Riverine and Lowland Scrub and Wooded
Savanna: Subarid
Lowland Mixed Scrub and Wooded Savanna
(Zululand): Arid

Subregions
The Subregions — that is the subdivisions of the Bioclimatic Groups — are lettered a, b, c, d, e, f, g in
roughly descending degree of humidity and rainfall.
Geobioclimatic groups and regions
Vide Chapters 2 and 3, and Appendix XII and Map
VII, for definition and distribution of these Groups
and Subregions.
The interrelation of Geological Formations and
the Bioclimatic Groups is based upon the following:
GEOLOGICAL FORMATIONS
Vide Map II: Geology of the Tugela Basin and Influent Surrounds: J. L. Turner: 1967:
1 Recent to Tertiary
2
Rhyolite
3 Stormberg Basalt
4
Stormberg Sediments
5 Beaufort Series
6 Ecca Series
7
Dwyka Series
8 Table Mountain Sandstone (TMS)
9
Basement Complex
10 Undifferentiated Formations
The Bioclimatic Group component, as outlined
above, is recorded on the diagram showing the relationship of Groups, Subregions, Elevation and Humidity and Temperature Ranges.
GEOBIOCLIMATIC GROUPS {Vide Chapter 3
and Map VII)
Each Geological Formation and the associated Bioclimatic Group are recorded by the number of the
former being written before that of the latter, e.g. 6/1
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indicates an area in which Ecca beds are exposed in the
Coast Lowlands, whilst 8/2 means the occurrence of
TMS in the Coast Hinterland. Appendix XII and the
Legend to Map VII show the distribution of each
Geobioclimatic Group — whether in one or more of the
three prime sectors of the terrain: NE Surrounds,
Tugela Basin and SW Surrounds.
This information links with that relating to the distribution of Unit Ratings, noted below.
Soils
The information about soils — their pedological and
land use features — is based upon the report by van
der Eyk et al. (1969) on the Tugela Basin and, for the
Surrounds, upon the patterning of information drawn
from that report and also, in some measure, upon the
much grosser Soil Zone Map of Natal by de Villiers
(1962/1968): Map VIII.
The references in the Text and in Appendixes VI
(Basin), VII (Province), VIII (Basin), X (Basin) and XI
(1, 2, 3, 4) (Basin) are to the lettering and numbering
codes of van der Eyk et al. and de Villiers (the latter
in Appendix VII: Map VIII, only). Details of these
are recorded in the Appendixes mentioned, and upon
Map VI for the Basin.
Appendix VI contains the details for the: Major Soil
Groups (A-L); Soil Associations: the mapping units
within each Major Soil Group, e.g. Al, A2, Bl, B2,
El to E5, on to LI.
Soil Series, e.g. Al, A2, and Bl on to LI for the
Basin: The numerals 1 to 14 define the grosser Soil
Zones of de Villiers (Map VIII).
Land use rating
Based on the Storie (1959, 1964) method of soil evaluation, suitably modified for local conditions, the land
use rating in terms of potential productivity is recorded
in descending values (*) thus:
1: Good; 2: Moderately Good; 3: Fair; 4: Poor;
5: Very Poor.
Intermediate ratings are shown thus:
1/2: Good to Moderately Good; 2/3: Moderately
Good to Fair.
Vide Appendix X (B) for background and Appendix
X (C) for a summarized analysis of Agricultural
Rating of the Soil Series of the Tugela Basin, based on
an interpretation of the Storie (1959, 1964) and the
Loxton (1962) methods. Map VI reveals for the Basin,
and Map VII for the Province, the interplay of the
Soil Associations (Mapping Units) and the Land Use
Rating — the map itself being compiled from the information assembled in Appendix X (C). The inter-

* Note
The ratings of physical parameters and biological phenomena
throughout are in descending values from 1 to 5 or 6, except in
the instances of Loxton's rating of Productivity (Column 16,
Appendix X (C)), which runs in reverse order, i.e. 5; Very high;
4: High; 3: Moderate; 2: Low; and 1: Very low.
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relations of the Land Use Rating Units and the BiocUmatic Subregions (and the vegetation types of
Edwards: 1967) are summarized in Appendix XI (1)
and XI (2) for the Basin.
Appendix XII contains the rating data for Map VII
for the Province.
Lowering of land use rating by erosion
Map VI and its supporting schedule (Appendix X (C))
record the downgrading effect of sheet (x) or gully (y)
erosion upon the rating: e.g. where a soil in a humid
forest bioclimate is rated at, say, lA, sheet or gully
erosion often degrades it to 2A.
Rating of veld pasturage
The pasturage value of the veld is rated at PI to P6,
this rating being estimated on the basis of the bioclimate (vegetation type and climate) and soil. The
details of rating are given in Appendix XI (1). Heavy
stocking and poor management result in a reduction
of the rating — notably in the Bantu areas, but also
in many European areas. The rating is reflected on
Map VI. The rating follows the same sequence as that
applied to arable land, viz.:
1: Good; 2: Moderately Good; 3: Fair; 4: Poor;
5: Very Poor; 6: Very, very Poor; with suitable intermediate ratings, such as 1/2: Good to Moderately
Good; 4/6: Poor to Very, very Poor.
Relative quality/quantity scale estimate: R.Q.S.
This is the grossly estimated capacity of the Group, or
the named subregions thereof, to yield crop or animal
products of specified quality and quantity. The scale is:
1: High; 2: Moderately High; 3: Fairly High; 4: Low;
5: Very Low. Combinations such as 1/2: High to
Moderately High, indicate intermediate or ranging
values. The bracket ( ) indicates occasionally, that is,
not commonly. Vide Chapters 4 (Sub-chapters 1-11)
and Chapter 6 for the application of these scales to
commodities in specific Groups.
Relative efficiency scale estimate: R.E.S.
This is the grossly estimated relative efficiency of the
physical infrastructural features (roads, rail, fuel,
power) and of certain human infrastructural features
(labour, education, health). The scale is similar to
that for the R.Q.S.
Relative abundance scale estimate: R.A.S.
This is the grossly estimated relative abundance of
labour. The scale is similar to that for the R.Q.S.
Criteria for development
The criteria for the development of the groups and
subregions, or any other area, are discussed in Chapter 5. The rating is on a scale of 10 to 1, in descending
order as is customary, e.g. 10 indicates the highest
assessment for the particular criterion, 5 an intermediate one, and 1 the lowest assessment.

Diagram Showing the Relationship Between
Bioclimatic Groups, Subregions and
Humidity & Temperature Ranges

This schematic summary prepared by Mr. J. L. Turner
clearly shows the interrelations mentioned.
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Glossary of Selected Scientific and Technical Terms*

Action
The impinging of climatic and soil factors upon organisms, e.g. light, heat, wind and soil moisture, upon
plants and animals; \ide Reaction, Coaction.
Acre-foot
The volume of water which would cover one acre one
foot deep (272 250 gallons).
Agro-ecological
Agriculture upon an ecological basis; agriculture in
relation to environment.
Alluvium
Sediment, usually unconsolidated, deposited by water
near rivers and streams.
Anaerobic
In the absence of air.
Arable (land)
Land under or suitable for cultivation.

grated as to permit the development of natural vegetation to a stage where this is in dynamic equilibrium
(q.v.) with the climate (q.v.). Examples from the terrain are the forest bioclimate and the wooded savanna
and scrub bioclimate.
Bioclimatic
The adjectival form of the above applied to units of
diverse nature and dimensions, as below:
Bioclimatic Group
A mapping unit based upon the ecological interrelations of the several bioclimatic subregions which it is
permissible to group together; examples are Group 2,
constituted by the six subregions of the Coast Hinterland Forest, and Group 5 made up by the two subregions of the Montane Fynbos.
Bioclimatic potential
The inherent capacity of a specific bioclimatic unit
in terms of agricultural, forestry, and related production, assuming reasonable circumstances and management: the biologically attainable level.

Association
Plant: A climax (q.v.)f community of plants with
two or more dominant species.
Soil: A mapping unit comprising a defined combination of geographically associated soils of more than
one class — for instance a series (q.v.) — of a classification system. (This unit is recorded on the pedological
map of the Tugela Basin discussed in this report.)

Bioclimatic region
A bioclimatically natural unit of extensive area, often
constituted by a number of ecologically related smaller
units — the subregions — either forming portion of
the same great area or, more often, widely separated
by other bioclimatic units.

Aspect
The direction towards which a slope faces, e.g. north
aspect.

Bioclimatic Subregion
A constituent unit of the bioclimatic region — examples
from the terrain are the Coast Lowland Humid Forest
and the Riverine and Lowland Mild Subarid to Subarid Wooded Savanna and Scrub.

Bioclimate
Used here in the sense of a complex of climatic conditions controlHng the vegetation within a natural
region. It is constituted by a certain interplay of climatic factors and biotic (q.v.) phenomena, so inte-

Biome
A major biotic community; used here as broadly equivalent to the ecosystem.
Biotic
Living.

* Restricted to commoner terms and their particular usage in
this book.
f q.v. quod vide, which see.
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Biotic community
An association of plants and animals of no specific
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successional or other ecological status; used here as
broadly synonymous with the term ecosystem.
Bush
A shorter, intermeshed form of forest — taller than
Scrub — occurring on the Coast and Coast Hinterland; in riverine and inland lowland areas as the climax form of wooded savanna; its nature and status
depend upon local ecological conditions.
Cattle unit
For the purpose of assessing the carrying capacity of,
or the grazing or browsing pressure upon a given area,
it is conventional to convert the stated number of small
livestock — sheep and goats — in the terrain to cattle
numbers: the convention is five small stock equivalent
to one head of cattle or equines (Bantu Areas 1:6).
Climate
The integration of the manifold atmospheric and
meteorological influences and factors, particularly
moisture, heat, wind, pressure and evaporation, which
characterize a bioclimatic region (q.v.) or major subregions thereof; {Vide microclimate).
Climax
The final kinds of biotic communities (in practice,
today, mainly vegetation communities) which develop
under the existing environmental conditions: the climatic climax — in ecological equilibrium with the
climate, the edaphic or soil cHmax — in ecological
equilibrium with the master factors of the soil; (Vide
proclimax, subclimax).
Coaction
The interaction among organisms in a community
(q.v.), through competition, co-operation and symbiosis (or the living together of organisms of different
kinds); {Vide action, reaction).
Colluvium
Unconsolidated soil material derived from higher up
a slope, mainly through gravity.
Community
A convenient term referring to any kind of gathering
together, aggregation or association of plants and animals (or plants or animals) ecologically with no successional or other ecological status or constitution implied.

assessed or measured, such as natural phenomena, an
industrial feature, a socio-economic condition, an
ecosystem; used in examining and assessing the suitability or otherwise of any projected technical or other
kind of development.
Deciduous
Vegetation casting its leaves annually — in Natal in
the cooler, less humid season.
Dynamic equilibrium
Balance of Nature; an ecological system maintained
in a fairly stable condition by the manifold influences
of physical and biotic actions (q.v.), coactions (q.v.)
and reactions (q.v.).
Ecological approach
Generally synonymous with the synoptic or the holistic
approach, more specifically to examine all the possible
factors, features and interrelations of phenomena in
a unit area, a project, or a problem.
Ecology
Study of the interrelations of organisms one to the
other and to the environment; all forms of life from
microbe to man in any kind of environment are involved.
Ecosystem
A philosophical and scientific concept of a community
of organisms integrated with its reciprocally controlling and controlled environment; in practice any community of plants, animals and, logically, man, and its
environment irrespective of successional or other
ecological status: the influences of that environment
upon the community and the corresponding influences
of that community upon its environment; the continuum of life and its environment. Ecosystems range
from the cosmos to the infinitesimally microscopic.
The concept and term are used to emphasise the natural interrelationships among all forms of life, including man, and their environment, as a background to
a sound interpretation of natural phenomena in regard to agricultural and associated development (Vide
Biome, Biotic Community).
Edaphic
Referring to the soil — edaphic features or features of
the soil.

Concept
An idea, a general notion regarding a class of objects
or phenomena; used here to express the results of comparison of natural phenomena, e.g. the concept of
plant succession, the concept of the bioclimate potential of an area.

Environment
A general concept covering the sum total of all physical characteristics to which any form of life may be
subjected and by which it might be influenced; synonymous with locality factors, habitat (q.v.), site as understood by silviculturists.

Criteria
Standards or yardsticks by which anything may be

Evapotranspiration
The loss of moisture from either a free water surface
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or an area of land supporting vegetation, though the
combined processes of evaporation and transpiration
(q.v.); for a discussion of the complex process and
means of using its values for determining the moisture
characteristics of a unit area, vide Thornthwaite (1948)
and for its application to conditions in Natal, vide
de Villiers (1962).
Exotic, Exotics
Introduced, not native; refers to plants and animals
from other continents, states, or natural regions of a
country: in contrast with indigenous (q.v.).
Faciation
An ecological variant of a climax plant or biotic
community (q.v.).
Facies
Ecological variant of & non-climax or successional plant
or biotic community (q.v.).
Ferrallitic soils
Well leached and weathered soils, of marked acidity,
poor in nutrients but usually with good physical
characteristics; occur in cooler subregions of comparatively high rainfall; red or grey-brown.
Ferruginous Hardpan soils
Soils characterized by a layer of ferro-manganese
concretions ("pea ironstone", "ouklip"), usually
fairly near the surface; ill-drained; related to and often
intricately inter-mixed with the grey-brown fersiallitic
soils.
Fersiallitic soils
Soils from which a high proportion of the absorbed
bases has been leached but with a fair proportion still
remaining; moderately to slightly acid, but with a
certain amount of weatherable minerals still present;
in subregions somewhat warmer and drier than those
in which the ferrallitic soils are formed; red or greybrown.
Forest
In Natal very largely indigenous evergreen tree vegetation from 40 to 70 feet in height, rarely more, with
the crowns touching and often interlocked, with
several layers of shorter trees, tall shrubs and herbaceous and fern growth and a soil characterized by
a fairly high organic content until exposed to insolation (q.v.); characteristic in various forms and degrees
of luxuriance of the Coast Lowlands, Coast Hinterland and Mist Belt; today greatly disturbed and much
reduced in area.
Fynbos
Dense, evergreen, tall, small-leaved shrubby growth,
characteristic of the Cape Peninsula and some high
montane areas in East and North-east Africa; con32

fined to higher elevations in Natal (c.f. vegetation
known in Europe as Macchia or Maquis, and in California as Chaparral).
Geobioclimate
An ecological unit defined on the basis of the interrelations of geological, climatic and biotic features —
the last for practical purposes being mainly vegetation
today; a unit invaluable for the basing of land-use
interpretation because of the interplay of pedological
(q.v.) characteristics with the other phenomena mentioned; increasingly used in the Soviet in land-use
studies.
Geobioclimatic
The adjective prefixed to such units as region, subregion
and group of subregions.
Geomorphology
Study of the evolution, form, patterning and arrangement of the surface features of the earth: important
in defining physiographic units and regions and in the
examination of pedological and ecological phenomena.
Gley
Gley horizons develop when soils are almost permanently saturated with water: under the resulting
anaerobic (q.v.) conditions any free iron is largely
reduced to iht ferrous state and is thus much more soluble than/emc iron.
Gleying
Reduction of iron compounds during soil development, caused by excess moisture and accompanying
reduced aeration.
Habitat
The sum of the environmental factors and conditions
of a site occupied by an organism or a biotic community
(q.v.); synonymous with environment (q.v.), but used
in a less general sense.
Hinterland
The "back country" inland of the Coast Lowlands —
convenient for describing the transitional terrain between the coast and the uplands and highlands in
Natal.
Holistic approach
Synonymous with synoptic or ecological approach, to
take the whole into consideration when studying a proposition ; derived from Smuts' concept of holism.
Horizon(s), soil
A layer of soil roughly parallel with the soil surface,
possessing distinctive characteristics produced by
soil-forming processes; the horizons are seen in varying number and clarity in the profile (q.v.).
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Humidity, absolute
The actual amount of water vapour present in a unit
volume of air, usually expressed either in grams per
cubic metre or, when measured in terms of vapour
pressure, in millibars (q.v.).
Humidity, relative
The ratio of the actual amount of water vapour in a
unit volume of air to that amount which would be
present were the air to be saturated at the prevaihng
temperature, expressed as a percentage.
Humidity mixing ratio
Ratio (r) of the mass (mv) of water vapour to the mass
(ma) of dry air with which water vapour is associated;
thus, r=mv/ma; expressed in grams per kilogram; a
useful index of humidity.
Hydrogen-ion-concentration
Vide Soil reaction: pH.
Hydromorphic
Referring to soil — the particular morphological features (gleying and mottling) which develop as a result
of the presence of excessive moisture; characteristic
of some soils of lower-lying localities in Bioclimatic
Groups (3), (4) and (6).
Indicators, plant
Communities of plants, less often single or scattered
plants, serving to indicate certain characteristics of
soils (e.g. drainage, nutrient capacity, depth) or the
history of the local vegetation (e.g. burning, grazing,
cultivation).
Indigenous
Used to deiine plants which are native to a country,
region or locality, by contrast with those which are
exotic (q.v.), that is foreign or introduced.
Induced vegetation
Vegetation owing either its structure and composition,
or its occurrence, to the action of man — through
agencies such as cultivation, burning, felling, grazing,
browsing, drainage and flooding. Much of the vegetation in Natal is today either partly or wholly induced.
Influent
Used of those units of terrain which influence the
actual or the potential development of a specific subregion or locality; used also of physical factors which
are significant in their action upon a community,
local climate, soil and agricultural practice.
Infrastructure
Used in recent years, in connection with the development of terrain and projects to cover the basic needs
such as water, fuel, power, lines of communication,
transportation and the like; human infrastructural

needs include public health, education and other social
services and labour.
Insolation
Solar radiation (light and heat); used to describe conditions of exposure experienced by organisms and soil
when the vegetation cover is removed.
Lenticel
A pore on the surface of a woody stem or root, permitting diff'usion of water vapour and other gases
between the atmosphere and the interior of the
plant.
Macchia
Vide Fynbos.
Megatherm
Used of atmospheric shade temperatures of the higher
order, e.g. above a mean of 74°F (23°C) in the subtropics and tropics.
Microclimate
The climate within a small plant or biotic community,
or a restricted physiographic or other area, a local
climate differing from other local climates within relatively short distance.
Millibar
A convenient unit for expressing the atmospheric
pressure; 1/lOOOth of a bar or 1 000 dynes per sq. cm.
(A bar is very nearly equal to one atmosphere.)
Mist
Used generally in Africa to indicate orographic mist
and low cloud, characteristic of forest areas mainly
in the higher Coast Hinterland, Mist Belt and Submontane Subregions; a fair precipitation is condensed
from hydrometeoric mist. Although in terms of recent
meteorological definition this could be deemed to be
fog, the usage of the term mist is traditional and conventional and thus unlikely to be replaced by the term
fog, e.g. Mist Belt, Mist Forest and the like.
Parameter
One of the data which characterizes or defines a
particular situation; commonly used of climatological,
ecological and other factors considered to regulate
if not control the reponses, development and distribution of communities of plants and animals, e.g. the
humidity, rainfall and temperature parameters of the
forest or wooded savanna, or the drainage, moisture,
soil reaction and nutrient parameters influencing the
productivity of a particular soil within a certain set
of climatic parameters.
Pedology
The science of soils, with special reference to genesis,
classification and distribution.
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Pedo-ecological unit
A unit constituted by the interplay of chmate, vegetation (i.e. bioclimatic), soil and physiographic features (notably degree of slope, but also by aspect and
degree of dissection of the local landscape).
PH
Hydrogen-ion-concentration; the concentration of
free hydrogen ions in a solution, commonly expressed
as the logarithm of the reciprocal of the normality of
free hydrogen ions, in which pH 7,0 is neutral, values
above 7 indicating alkalinity and those below indicating acidity: vide Soil Reaction.
Physiography
Study of the physical features of the earth: e.g. of
mountains, escarpments, plains, valleys and other land
forms.
Physiographic regions
The regions of any unit of the terrain characterised
by particular features, e.g. as above.
Primary succession
"Natural" succession (q.v.), that is not caused by the
direct or indirect agency of man; a succession from
primary rock, sand, water. {Vide secondary succession).
Proclimax
Any plant community which resembles a climax (q.v.)
in permanence or extent, irrespective of its stage or
status in the succession (q.v.); contrast with subclimax
(q.v.).
Productivity
Used in the senses: (i) the sum total of organic material produced within a given period by specific annual
and other crops and by livestock; (ii) the inherent
capacity of the total environment to produce crops
and Hvestock; (iii) the capacity of a soil to produce
a specific crop under stated conditions.
Reaction (by a community)
The responses of organisms to the stimuli of the environment and the consequent effect of these responses
upon the atmospheric and soil factors therein.
Relic, Relict
An organism or a community of organisms remaining
from an earlier much larger number or community;
e.g. reUcs of much larger, more luxuriant forests still
exist as either scattered trees or small patches.
Run-off
More commonly the water failing to enter the soil and
running into drainage hues; also water which enters
the subterranean drainage system.
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Saturation deficit
Difference between the amount of water vapour in
the air at a given time and the maximum which it
could contain at the same temperature; expressed
either as the difference between relative humidity
(q.v.) and the humidity as saturation or in terms of
vapour pressure, conveniently in millibars (q.v.), a
useful expression conveying a measure of the humidity or the aridity without reference to atmospheric
temperature.
Savanna, wooded
As used here, a community constituted by small to
medium-sized trees and large woody shrubs, touching
or widely apart, or the woody elements occurring
singly, in small groups, or large patches; either a
climax (q.v.), a proclimax (q.v.) or a subclimax (q.v.)
community; the trees and shrubs may be evergreen,
deciduous (q.v.) or mixed.
Scrub
Evergreen, deciduous (q.v.) or mixed woody growth,
to about 25 feet high, often closely intertwined but
may also occur in irregular groups separated by open
grass glades of varying proportion; its vigour depends
upon humidity, rainfall, temperature, and soil, and
thus upon whether it is a climax (q.v.) in the wooded
savanna (q.v.) succession, or a reUc in the forest succession {Vide Thicket).
Scrub encroachment (also Thorn-bush-thicket-,)
Owing to such practices as overgrazing and the consequential absence of fire, woody elements in wooded
savanna (q.v.) are favoured in their competition with
the grasses, which are grazed and trampled by livestock, and hence increase inordinately; these may form
scrub or thicket often almost impenetrable by man
and beast.
Secondary succession
Succession (q.v.) following the disturbance or destruction of a part or the whole of the vegetation in an area,
usually caused by human agencies — such as felling
trees and shrubs, burning, cultivation, browsing and
grazing; much of the vegetation in Natal is secondary
today.
Shifting cultivation
The practice of crudely preparing an area of forest,
wooded savanna or other land for simple cultivation,
utilizing it for a year to several years and then moving
to other areas, recultivating the first site according
to a rotation of several to many years; widely practised in Tropical Africa; an ecological adaptation to
the bioclimatic and simple socio-economics requirements.
Soil association
A mapping unit {Vide Association: Soil).
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Soil form
A concept including all soils having the same kind and
number of diagnostic horizons, arranged in the same
vertical order; a class at a high level in the classification, defined wholly in terms of diagnostic horizons
(q.v.); applied in the soil survey of the Tugela Basin,
29 forms accommodating all the soil series therein.
Soil phase
Generally a segment or subdivision of a soil class in
any category of a system of classification; for
the present purpose more precisely a variant of a
soil series (q.v.) based upon distinctions associated
with slope, type and degree of erosion, physiographic position, depth, character of horizon materials,
stoniness, salinity and differences in the texture of the
topsoil.
Soil profile
A vertical section of the soil, through all the horizons
(q.v.) down to the parent material where such
exists.
Soil reaction
Degree of acidity or alkalinity, usually expressed in
terms of pH (q.v.) value; common descriptive terms
are e.g. extremely acid: below pH 4,5; moderately acid:
pH 5,6-6,0; neutral: pH 6,6-7,3; mildly alkaline:
pH 7,4 - 7,8; strongly alkahne: pH 8,5 - 9,0, with
appropriate intermediate terms and values.
Soil series
The class of the lowest category in the classification
system developed for the Tugela Basin (van der Eyk
et al.) other than the phase (q.v.), "each series may be
thought of as a box containing profiles (q.v.) which,
when taken together, show a Umited range of properties. The depth of the box represents the depth of soil
taken into account in classifying; the length and
breadth of the box circumscribe the variations in soil
properties permitted for the series". As those parts
of the soil mantle falling within a series are regarded
as essentially uniform, the series is the "most func-

tional and most commonly used of all classes in the
system" (Vide Soil Phase).
Soil Solum
Upper portion of the soil profile (q.v.).
Stomata
Minute pores occurring in the epidermis of leaves,
young stems, fruits and other organs through which
water vapour, oxygen and carbon-dioxide diffuse.
Subclimax
A stage below the climax (q.v.).
Succession, plant, biotic, ecological
The process whereby successive kinds of plant or
biotic community (q.v.) replace one the other; progressive changes in vegetation and associated animal life
which may culminate in the climax (q.v.); vide primary
and secondary succession, also action, coaction and reaction ;i\iQ process whereby bare rock, sand, water may
in time be developed to carry, say, a series of vegetation communities and their animal associates.
Thicket
Synonymous with Scrub (q.v.).
Transpiration
Loss of water vapour from a plant, mainly through
the stomata (q.v.) and lenticels (q.v.).
Vertisols
Black clay soils, neutral to alkaline, slightly leached
and weathered, developed commonly from dolerite;
so-called "black turf".
Virgin community, forest, vegetation
Unaffected by human influence; apart from petty
areas and inaccessible localities, virtually no virgin
vegetation remains in Natal.
Xerophilous, Xerophytic
Descriptive of plants capable of growing in dry environments.
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General Summary

'-pHE book is in two portions, Part 1: Scientific and
^ Related Factors and Features, and Part II: The
Prospects and the Problems likely to be encountered

1

in the Development of Agriculture, Forestry and
related activities in the terrain.

BACKGROUND

The study of the prospective development of regions
and projects based upon the utilization of renewable
natural resources — water, soil, vegetation, wild
animals and, in a certain sense, the local climatic
factors — is becoming increasingly dependent upon
an understanding of the laws of nature and, particularly, of the intricate ecological mesh of life and
environment aptly expressed as the ecosystem. As a
concept this is not new — indeed it has been inherent
in the approaches by ecologists responsible for examining propositions and problems in agriculture, forestry,
oceanography and various other disciplines for over
half a century, but in its application in depth to regional planning and development it is comparatively recent.
The redoubtable Patrick Geddes, in his spirit of
approach, was certainly aware of the mesh of
life and environment which we now understand as the
ecosystem. Credit is due to the Natal Town and
Regional Planning Commission that the investigation
of certain aspects of the planning and prospective
development of the Tugela Basin and the adjacent
country influencing this grand natural subregion
should have been conceived along ecological lines.

II P R I M E
(1) Objectives
The prime aims are to interpret and indicate the application of information gained from the vegetation and
pedological surveys and other scientific and related
investigations within the basin and beyond. Against
this background, the prospects and problems for the
agricultural, forestry and associated development are
interrelated and interpreted (Chapter 1).
To obtain a better understanding of the setting of
and the prospects for the development of the basin,
extensive areas to the SW and the NE thereof — the
"Influent Surrounds" — have been examined in appropriate detail wherever data permit (Chapter 1).

Actually the nature of the investigations implied rendered the application of the concept of the ecosystem
indispensable. It is of more than passing interest,
therefore, that one of the leading centres for research
and education in regional planning — the Graduate
School of Fine Art in the University of Pennsylvania—
should have adopted, during the past few years, the
ecological approach in its philosophy and practice.
This is aptly defined in an abstract from its 1968 brochure An Ecological Approach to Regional Planning:
"The program . . . is based upon the premise that
planning requires the contribution of those who
understand nature as process, responsive to laws,
constituting a value system, proffering opportunities but with inherent limitations, and that such
understanding is derived from the natural sciences
and is integrated by ecology."
It is emphasized, however, that the ecological
approach inherently implies that both the natural and
the socio-economic sciences form the foundations for
an holistic approach to planning and development.
This is the basis of the present study (Chapters 1 and 2).

FEATURES
(2)

Prospective application of the ecological approach
to the study of regional planning and development
In the light of experience over a wide field, locally and
abroad, the prospects for the future employment of
ecological approaches and criteria are held to be
promising (Chapter 1).
(3)

Significance of scientific, technical and socioeconomic data in studies of regional planning and
development
The importance of scientific and related information
in regional studies is noted (Chapter 2).
Concepts fundamental in the ecological approach
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are defined and explained: the ecosystem and the bioclimatic and the geobioclimatic subregions (Chapter 2
and elsewhere).
Pedological investigations are outlined (Chapter 2).
The application of the several ecological concepts
10 agricultural and related planning and practice is
discussed (Chapter 2) and the subject of preliminary
land use mapping of the terrain introduced (Chapter 2). Attention is directed to appropriate Appendixes
and Maps.
(4) Geobioclimatic subregions
The geobioclimatic subregions — characterised by a
co-ordinated interplay of climate, vegetation, geological features and characteristic soil associations — are
described (Chapter 3), some units of greater importance being recorded for the basin and the NE and
SW surrounds (Chapter 3). Attention is directed to
the Appendixes cited and to Map VII.
(5) Reference to literature
Reference is made to literature bearing upon the terrain: partly in Chapter 1, in the text throughout and
in the Bibliography. These are indispensable for subsequent investigations.
(6) Bioclimatic groups as the basis for assessing agricultural and related development both present and
prospective
Because of the scientific and practical importance of
the bioclimatic subregions as the bases for sound land
use and the intimately associated agricultural and forestry practices, these units, for practical purposes, are
classified in terms of eleven Biochmatic Groups. For
each of the larger and more important groups (1 to 4
and 6, 8 to 11) the principal physico-biotic, infrastructural and socio-economic features are described
and the actual and the estimated potential production
(by 1988-2000) outlined. The treatment of each group
culminates in a set of conclusions and recommendations. As Group 7 is petty and of slight economic
significance, it is described very briefly. (Vide the treatment of each of the Bioclimatic Groups 1 to 11,
Chapter 4.) The distribution of the groups is shown
upon Maps IV, V and VII. The diagram in the Glossary of Symbols shows the interrelations of bioclimatic groups, subregions, elevations, humidity and
temperature.
(7)

Some outstanding features of the bioclimatic
groups defined for 30 000 sq. miles of the Province
As a study of the details for each of the groups and
an examination of the Maps and Appendixes are
indispensable for a study in depth, reference is here
confined to a few features of outstanding importance
from the angle of actual and prospective agricultural
and related development (Chapter 4: Vide each of
the 11 sections relating to the groups).
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GROUP 1 Coast Lowlands
Area 2 783 sq. miles, 6th in the order of area, producing the bulk of the sugar and also some excellent
forestry plantations; climatically a forcing environment for a wide range of subtropical-tropical crops
assuming appropriate soil and agronomic husbandry
but so far not adequately farmed to annual crops;
hitherto livestock production much less efficient than
the potential but promising well for cattle, pigs and
poultry, assuming that animal husbandry, feeding
and management are greatly improved and suitable
pastures are established, potentially the most productive bioclimatic group of all — sugar, coffee, subtropical fruit, rice and some annual staples, cattle and
milk — but higher standards of farming imperative;
plantations for timber and pulp already most encouraging and promising even more as experience in
their establishment, silviculture and management
increases; coffee, subtropical fruits and rice potentially
satisfactory. Assuming adjustment of human and livestock pressure, the Bantu areas could yield many fold
the present crop and livestock returns. Supplementary
irrigation of selected soils and appropriate purposes
could raise the yields many fold. Potentially a polyvalent group of high promise.
GROUP 2 Coast Hinterland
Area 3 416 sq. miles, 5th in area; bearing a fair proportion of sugar and some forestry plantations; in parts
producing annual crops of satisfactory quality but
far below the potential standard; livestock variable
in quality but promising well for the future, if suitable
established pastures be provided; at present behind
Group 3 (Mist Belt and Upland Forest) but could be
greatly raised in productivity. The Bantu areas could
respond satisfactorily on the relief of pressure. Supplementary irrigation could be highly important locally.
GROUP 3 Mist Belt and Upland Forest
Area 2 041 sq. miles, 7th in area; in parts progressively
farmed to annual crops and livestock, notably dairying,
at a standard above that in Groups 1 and 2 and equivalent to and even above Group 4 (Highland and
Submontane); veld proverbially poor but high class
estabhshed pastures feasible; some good grade forestry
plantations and the best ecological setting for wattle;
on the whole presently the most productive of the
groups, promising even more for the future but will
be surpassed by Group 1 (Coast Lowlands) as experience there increases. Supplementary irrigation could
augment production of pasturage and luxury crops.
This group offers outstanding productivity in annual
and certain perennial crops, wattle and forestry.
GROUP 4 Highland and Submontane
Area, 4 266 sq. miles, 3rd in area; in parts progressively farmed to annual crops and livestock, notably
dairying, at a comparatively high standard; despite
somewhat severe spells during the cold, dry season,
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promises very well for the future, as deeper knowledge
about raising and maintaining soil fertility becomes
available; high potential for established pastures;
veld moderately good to fair for short periods only,
later poor; apart from the ecological inability to
produce perennial crops, could have a potential equivalent to that of Group 2 (Coast Hinterland) and
Group 3 (Mist Belt and Upland Forest); selected portions suitable for 2nd - 3rd grade pine plantations.
Bantu areas could respond well if relieved of pressure.
Supplementary irrigation would stimulate estabhshed
pasturage. This group offers great potential over a
wide range of terrain, but requires more advice, capital and hard work.
GROUP 5 Montane {Fynbos and Stunted Scrub)
Area 699 sq. miles, 9th in area; veld — mediocre
to poor for most of the year — browsed by trek sheep
seasonally; contains most of the prime sources of
water, interesting vegetation and commands spectacular scenic panoramas — hence admirable for conservation and regulated recreation; appropriate control
of sheep, European and Bantu owned, essential in
the interests of conservation of vegetation, soil and
water; should not be planted to trees except locally
for scientific purposes. The generous water resources
will doubtless be developed for use in the Province
and in adjacent terrain.
GROUP 6 Upland Wooded Savanna {Subhumid/Mild
Subarid Faciatiori)
Area 3 761 sq. miles, 4th in area; less promising for
crop and livestock production than the Groups 1, 2, 3
and 4, but nevertheless with a potential above the
present levels of productivity and well above Group 8
— the drier faciation noted below; selected soils suitable for more intensive development and enhanced
fertility, others far less satisfactory for progressive
cultivation; veld pasturage moderately good to fair
but deteriorates under heavy pressure; fair quality
livestock appropriately bred, fed, managed and exploited indicative of higher potential under management of higher standard; unsuitable for forestry,
except in form of woodlots for domestic purposes.
Supplementary irrigation could raise production appreciably — adequate water being available should
certain projected and other feasible dams be built.
Although the Bantu areas produce less than possible
because of heavy pressure, these could yield several
fold the present harvests given an opportunity.
A group of more promise than casually considered,
but demanding progressive management.
GROUP 7 Riverine (Tugela) Scrub and Wooded
Savanna: SubhumidjMild Subarid
Area 220 sq. miles only, 10th in area; of Httle economic
significance other than as the home of some Bantu;
further conservation and extension could raise the
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standards of subsistence production, provided the
pressure were reduced.
GROUP 8

Upland Wooded Savanna {Mild Subarid
Faciation)
Area 5 925 sq. miles, the 1st in area: a drier variant
of Group 6 and less promising for cultivation of
annual crops and for the establishment of pasturage
than the moister faciation; assuming careful selection
of soils and reasonable seasons, moderately good to
fair yields of maize, kaffircorn and other staples obtainable, but rainfall frequently ill-distributed and
insufficient; livestock production dependent for success upon augmenting fair to poor to locally very poor
veld by supplementary feeding, and establishment of
pastures: actually not commonly feasible. Certain
soils respond satisfactorily to cropping under conservation farming, others are shallow and highly erodible
or rendered unsuitable for cultivation by thick and
sometimes extensive hard-pan. Irrigation could improve production on deeper, better drained soils,
suitably raised in fertility. Environment is unsuitable
for forestry — except small woodlots for domestic
use.
The Bantu areas are difficult to conserve and raise
in productivity because of pressures too heavy for
the climatic and soil conditions; reduction of pressure
would help reclamation and conservation and raise
crop and livestock returns.
The Sandy Sourveld variant is especially poor in its
soils, but the problems of amelioration have not yet
been examined adequately.
GROUP 9 Lowland to Upland Mild Subarid Mixed
Scrub and Wooded Savanna (Zululand)
Area 1 101 sq. miles, 8th in area; in the higher rainfall
portions suitable for cultivation, in others the rainfall
too uncertain; fair country for cattle, hardy sheep
and goats where not yet despoiled; soils variable, some
suitable for irrigation, when satisfactory crops are
obtainable; under suitable conditions cotton and sisal
yield moderately on rain-fed soils; satisfactory sugar
is grown under irrigation; the prospects for expansion
of irrigation fair to good, when yields of various crops
and production of livestock could also be much enhanced.
The Bantu areas are heavily stocked . . . a reduction
would improve the prospects.
This is a variable group, with fair to poor potential.
GROUP 10 Riverine Mixed Scrub and Wooded
Savanna
Area 5 256 miles, 2nd in area; in two main variants;
the riverine type in the SW surrounds and the basin,
the lowveld or lowlands variant in the NE surrounds;
essentially cattle and goat country and, locally, hardy
sheep, the sweet grasses and some of the shrubs forming excellent fodder; cultivation hazardous owing to
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drought; under irrigation — as at Weenen and elsewhere — moderately good crop yields obtainable and
livestock also benefit from supplementary fodder;
because of locally heavy stocking on European land
and a long continued rise in numbers of livestock in
the Bantu areas, sheet and gully erosion serious and
scrub intensification ("encroachment") spectacular.
Bantu and other heavily stocked land, relieved of
undue pressure and aided by reclamation measures,
could be rehabilitated in time and at high cost. In the
NE surrounds irrigation could be expanded and raised
in quality. Where tenant or "labour" farms exist,
serious deterioration of the soil and "thickening up"
of former park-like country have grievously reduced
the productivity of the land; new legislation-sympathetically applied-could help the rehabilitation of such areas.
A variable group, with recondite problems of
drought, scrub intensification and, in Bantu area,
heavy pressure from man and beast, but which none
the less offers some promise, especially where irrigable.
GROUP 11 Lowland Mixed Scrub and Wooded
Savanna (ZuMand)
Area 219 sq. miles, 11th in area . . . extending beyond
the Swaziland border, essentially cattle and goat
country which, under the beneficial influence of local
irrigation, is likely to play an increasingly important
role in the production of sugar, perhaps citrus and
other commodities. This is the setting for the Pongola
irrigation project.
Conclusions are drawn and recommendations are
made for the groups.
The Groups 1,2,3 and 4 possess the greatest potential and of these Group 1 is the most promising;
Group 6 has moderate potential; Group 8 (the drier
faciation of Group 6) has appreciably less than Group
6 but, nevertheless, is capable of much more than its
present production; Groups 9, 10 and 11 have relatively limited potential for rain-fed crop production
but all are capable of high production under irrigation
and could, with sound management, produce more
and better hvestock; Group 5 is important for conservation of water and scenic beauty and, at present, for
pasturing trek sheep; Group 7 possesses little potential because of its limited area and broken topography
but could be rehabilitated by a relief of pressure.
The recommendations include selected features for
research, education and organized extension throughout; the improvement of practices in crop and livestock production in all the groups; the striking of a
balance between agriculture and forestry in Groups 1,
2, 3 and 4; the conservation and improved management of Group 5 and the rehabilitation of Group 7;
the careful selection of soils for cultivation in Group 6
and particularly in Group 8, wherein there are some
highly credible and otherwise "difficult" series; the
control of excessive scrub and other woody growth
in Groups 6, 8 and 9 and particularly 10, the better
management of veld in these Groups and the possi40

bility of the expansion of irrigation in these and also
in Group 11. Special features are mentioned: such as
coffee, subtropical fruit, coconut and rice in Group 1;
the establishment of pasturage in Groups 1, 2, 3, 4
and in some measure in Group 6; pyrethrum in Group
3 and the higher, moister portions of Group 2; tea in
the same kinds of localities; livestock production of
enhanced standard in Group I and 2; development of
supplementary irrigation on appropriate soil series
in all except Group 5; increased cotton and sisal in
Groups 8, 9, 10 both rain-fed and under supplementary irrigation.
Throughout the groups the inculcation of
a deeper sense of progressive farming, costings of
operations and capital investments and simple farming economics could stimulate production. Finally,
on the part of the State the paying of deeper attention
to economics, pricing, marketing and provisions of
adequate credit would return dividends.
The Bantu areas are discussed separately, the general theme being the imperative necessity for a reduction in the pressure of man and beast in the Locations
and Reserves, the provision of further extension services and the administration of credit.
(8)

Significance and purpose of tiie study of the
Bioclimatic Groups
As this is the first drawing together, in a moderate
degree of detail, of the physico-biotic and the socioeconomic aspects of the Bioclimatic Groups — in
some measure a development of the original definition
of the agro-ecological regions by Pentz (1945) —
special attention to the details by officials and organized agriculture and forestry is suggested. In this
connection, the Appendixes and Maps should be
examined with care. A summary is provided in parts
of Chapter 6.
(9) Tlie Concept and Application of Criteria to regional
and project planning and development
In the modern appreciation of the arguments favouring
and opposing development it is becoming increasingly
the practice to define and examine criteria for application in the selecting, examining and assessing of
regions or projects, before deciding whether to develop
and, if development be decided, the lines along which
operations should proceed. Chapter 5 summarizes the
nature of criteria suitable for application in the terrain
and provides a record of index ratings under a number
of headings.
(10) A review of the major conclusions drawn from a
study of the Bioclimatic Groups and of the recommendations relating thereto
A concentrated, comprehensive review of the prime
features discussed in Chapter 4 more particularly
and also touched upon in varying degree in Chapters 2,
3 and 5 is arranged under appropriate heads in
Chapter 6:
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Prime features indicating the suitability of the terrain for development for agriculture, forestry and
related industries; natural features of the bioclimatic
groups and the proportion of each which might be
put to annual and perennial crops, established pasturage, wattle and forestry plantations and a comparison
of these groups with somewhat similar terrain beyond
the borders of Natal. . . generally to the advantage of
those in this Province; hazards of cold and drought —
except for specified groups, not nearly as severe as in
many other parts of the Republic; bioclimatic groups
in terms of comparative productive capacity — annual
and perennial crops, irrigation, veld and estabhshed
pasturage, livestock (cattle, sheep, goats, pigs, poultry), wattle and forestry: on European owned land
and in the Bantu areas where appropriate; bioclimatic
groups in sequence of productivity; soils, vegetation
(natural and induced, including economic plants),
wild animals, physical resources, human resources;
infrastructure, physical and human; some special
agricultural and related problems management, acquisition of an adequate economic sense; pricing and
marketing; credit; research, education and extension
— according to prime matters; the balance between
the claims of agriculture and forestry in the Bioclimatic Groups 1, 2, 3 and 4; the Bantu Locations and
Reserves; prime points for decision in the near
future.
The potential productivity in 1988-2000, assuming
certain imperative provisions and bases, is summarized

for European, Bantu and Indian areas—on the whole
in optimistic note, should the assumptions be proven
largely correct.
The alternative to the assumptions and the resultant
achievements therefrom is likely to be socio-economic
unrest and political unhappiness.
(11) The forward look: Time is the essence
An effort is made to peer into the future — 1988 to
2000 — in order to gain a realistic impression of the
interplay of population — particularly in the Bantu
areas — and the prospective returns of food and other
basic commodities. Assuming that "border" industries
and also industries within the Bantu areas are established in suitable localities in sufficient time and in
adequate measure, to which some two-thirds of the
population would be drawn, and intensive rehabilitation and creative work is accomplished and maintained
in the Locations and Reserves, the Province should be
able to make a satisfactory contribution to the food
and other needs of a population more than double
that of today. The task is vast in magnitude and complexity but faith, resolution, co-operation and leadership — European and other — could accomplish it
(Chapter 7).
(12) Appendixes and Maps
The data in the Appendixes and the details shown on
a wide range of Maps should prove useful as bases for
later, more detailed and abler studies.
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Conversion to Metric Units

As metrication has been introduced since the drafting of this book, the following tables will aid in conversion:

(SOUTH AFRICAN TO METRIC UNITS)

Rainfall
inches

millimetres

1
2
3
4
5
7,9
10
11,8
15
15,7
20
23,6
25
27,6
30
31,5
35
35,4
40
45
50

25
51
76
102
127
200
254
300
381
400
508
600
635
700
762
800
889
900
1016
1 143
1270

Temperature
Centigrade

-10
- 5
0
5
10
15
20
25
30
35
40
1°C

Altitude

Fahrenheit

14
23
32
41
50
59
68
77
86
95
104
1,8°F

feet

metres

100
200
300
400
500
600
700
800
900
1000
2 000
3 000
4 000
5 000
6 000
7 000

30
61
91
122
152
183
213
244
274
305
610
914
1 219
1 524
1829
2 134

Other equivalents

Length
metre

yards

1
0,9144
0,3048
0,0254

1,0936
1
0,3333
0,0278

feet

3,2808
3
1
0,0833

1 mile
1 kilometre
1 sq. mile

inches

39,3711
36
12

1

1

1 acre
1 morgen
1 hectare

=
=
=
=
=
=
=
=
=
=

1,6 kilometres
0,62 miles
640 acres
258,99 hectares
0,472 morgen
0,405 hectares
2,117 acres
0,857 hectares
2,4711 acres
1,167 morgen

^ 1

^
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Other equivalents

Area
m^

1
0,8361
0,0929
0,00064
are

1
40,4686
0,0084
85,6532
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sq. yd.

sq. ft.

1,1959
1
0,1111
0,00077

10,7639
9
1
0,0069

acre

0,0247
1
0,0002
2,1165

sq. yd.

lib.

sq. in.

1550,003
1296
144
1
morgen

119,599 0,01167
4840
0,47247
1
0,000097
10244,0

1

1

1 kilogram
1 ton
(2 000 lbs.)
1000 kilogram
1 gallon
1 litre
1 acre foot

453,59 gram
0,4536 kilogram
2,205 lbs.
907,185 kilograms
1,1023 ton
4,546 litres
0,2199 gallons
0,4725 morgen feet
1233,48 kilolitres
271,328 gallons

Part 1: Scientific and Related Factors and Features

C O N T E N T A N D SCOPE
Although as much relevant scientific and technical
information should be recorded as required in a study
of the natural features of a terrain and their significance for agricultural and related development, it is
imperative that the least possible overlap occur of
information about related topics. For this reason I do
not reproduce climatic, edaphic, ecological and other
detail accessible either now or in the foreseeable future
in publications by investigators of sectors of the terrain. Certain significant ecological and pedological

details are available in, for example, the works of
Bews (1912-1925), Pentz (1945), West (1951), Scott
(1952, 1957), Beater (1950-1970), Acocks (1953),
Killick (1959-1963), Edwards (1967) and van der Eyk
et ah (1969).
I present here a condensed account of the basic
physical and biological phenomena, serving as a background to matters discussed in the sequel, which
covers the application of scientific and technical information to the practical aspects of development.
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CHAPTER

Background

SUMMARY
Ecology and the ecological approach to regional planning and development are defined, terms of reference
recorded, the reason for the study of the Influent Surrounds explained and the prime objectives and the procedure and method of investigation outlined. The
prospects for effective application of ecological technique to the study of regional and related development
are considered promising.
1.1

Ecology and the ecological approach to regional
planning and development
Ecology is the study of the reciprocal relations of
organisms - plants, animals and man - and their environment. Within this very broad definition are involved, by implication, the responses of the individual
organism and of communities of organisms; the action
of the factors of the climatic and soil environment
upon organisms and the reciprocal reactions of organisms upon their environment and thus also the process of successive changes of environment and communities or succession, whereby is generated the development ofbiotic communities - communities of plants,
associated animals and, often man himself. (Phillips:
1931A, 1959, 1961/1966C, 1967B.)
Curtis (1956) objected to defining ecology as the
study of organisms in relation to their environment
as being weak, because of its very broadness: a more
useful operational definition being ". . . the study of
material and energy changes in biotic communities. . .
This involves the comparison of efficiency of communities in space and the changes in efficiency in time as
the communities develop." With this expansion I
agree, as my definition of ecosystem in Chapter 2
reveals.
Since Smuts' (1926) introduction of the term and
concept holistic and the employing by various ecologists (notably Clements, Shelford, and Tansley during
the period 1916 to 1937) of the terms ecological view
or approach, these have been widely used not only by
biologists but also by many others, including administrators, planners and those responsible for development of various kinds.
In my understanding (Phillips: 1959, 1966C) the
ecological approach implies that patterns, problems

and promise in pure and applied biology - which includes agriculture, forestry and planning and development related thereto - should be examined as to their
interrelations and that reliance should not be based
upon merely ad hoc interpretations and actions for
the working out of solutions. I have likened elsewhere
(Phillips: 1931 A, 1932) the ecological approach to
Smuts' (1926) holistic approach: whereby an effort is
exerted to see matters in relation one to another - to view a problem and a solution thereof as a
whole.
In this sense, then, I have endeavoured to make an
ecological approach toward the study of the potentialities and challenges defined for the terrain under study,
that is, I have tried to think holistically.
Ecologists interested in regional analysis and interpretation have long realized the necessity for
examining the prime factors of the environment as well
as certain aspects of the distribution, association and
home affairs of the organisms associated therewith. In
this respect the pioneer studies in Natal by Bews et al.
(1912 et seq.) and Pentz (1938, 1945) merit mention.
Only comparatively recently, however, have those
guiding agricultural and related industrial development deemed this kind of approach important. It is,
therefore, noteworthy that some earlier and more
recent studies of parts of the Province have been inspired by a desire to know something of not only "the
stye but also of the pig within it".
During recent contacts with some distinguished students of regional planning in the United States and
the Far East, I have noted an increasing awareness
that the disciplines of planning and development depend upon physico-biological and socio-economic
approaches and methods for laying firm foundations.
(Vide Odum and Odum 1953, 1959; Odum 1966;
McHarg et al. 1965, 1966 and McHarg 1968, working
in the United States, Jackson 1964 in connection with
the Volta Project in Ghana and Schaaf 1965 et seq.,
regarding the vast Lower Mekong Project in Southeast Asia.) Nearer home, the South African Institution of Civil Engineers (1967) has shown its understanding of the interplay of the environment and socioeconomic features with the challenges involved in the
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role of the civil engineer in Natal in the "70's" (Vide
Thorrington-Smith: 1967; Delaney and Hallier: 1967;
PhiUips 1970C).
1.11 Origin and sponsorship of the investigations
Against this background the prescience of the Town
and Regional Planning Commission, Natal (1952 et
seq.) in sponsoring a series of ecological, pedological
and other investigations in the Tugela Basin and elsewhere, against later planning for either conservation
or development, is commendable. This reflects the fine
traditions of the policies and practices of the Department of the Interior of the United States - more particularly, during the past decade - embracing the
planning of river valleys and other natural units for
conservation, management and development.
It is fitting that the Department of Agricultural
Technical Services and the University of Natal, the
Water Research Institute (C.S.I.R.) and the Natal
Parks Board have co-operated with the Commission
in examining the prospects for and the problems involved in a soundly planned development of selected
sectors.
1.2 Objectives
I record part of the original terms of reference governing the investigations under report, because these were
expanded, on my suggestion, to include not only the
Tugela Basin but also that terrain to its southwest and
northeast considered to play a role in influencing the
potential development of the basin itself - subregions
termed Influent Surrounds, to denote their prospective
significance for development of the prime sector.
1.21 Terms of reference
"The field of research shall include the study of the
findings of the Tugela Basin Plant Ecology Research;
the Tugela Basin Pedological Research, and other
available data, augmented by such field investigations
as may be necessary. The Senior Research Fellow
appointed under this agreement shall be available to
advise the sponsor on all matters of planning policy
affecting agriculture, forestry and related subjects in
Natal, and their integration into the general economy."
1.22 On my representing that to understand better
the setting, prospects and problems of the Tugela
Basin itself, it would be necessary to know something
also of the adjacent terrain, it was agreed that the area
of investigation should be expanded in accordance
with the boundaries recorded in Appendix I. I found
it desirable, later, to include almost the whole of the
Province.
The reason for this wider study was that my experience (Phillips: World Bank and other missions: 1951
et seq.) taught that whilst regions selected for development should preferably be natural, in the sense of their
possessing special local natural characteristics conducive to attaining the objective prescribed, it does not
necessarily follow that such regions are potentially
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economic. Although a river catchment is natural because it is a drainage entity, this does not of itself
render it an economic one for development. I have
studied, therefore, not only the Tugela Basin but also
its influent surrounds within the Province.
1.23 Prime aims
I draw upon, interpret and suggest the application of
relevant information gained by the vegetation and
pedological surveys and other scientific and related
investigations conducted under the sponsorship of
the Commission, within the Tugela Basin and beyond.
I examine, also, appropriate information gained from
other sources and, where competency permits, I contribute to information and draw upon experience
gained in kindred studies elsewhere (Vide Appendix II
for a more detailed statement of the scope of the studies conducted). I aim at summarizing, interrelating
and interpreting the prospects and problems for the
agricultural, forestry and associated development of
the basin and its Influent Surrounds - within the two
ethnic sectors - against the background of the concept of the ecological approach to planning and development and the knowledge gained from studies of
the bioclimatic and geobioclimatic subregions, the
associated soils and the prime ecosystems.
Having assessed the prospects and problems associated with the principal bioclimatic and geobioclimatic
subregions and their major soils, I draw conclusions
about the economic viability of the prospective agricultural and other development. Whilst other aspects
of development - industrial and the like - did not specifically fall within the terms of reference, I note the
importance of relevant features.
1.3 Procedure and method of investigation
As I have examined data provided mainly by others
and was commissioned to co-ordinate and interpret
rather than to initiate investigations, the procedure
and methods have been simple:
(i) Study of literature and other records regarding the
terrain, reconnaissance surveys in the most important sectors and discussions with informed
persons and committees;
(ii) cartographic representation of bioclimatic and
geobioclimatic subregions and land use units,
based upon ecological, geological, pedological
and other information collected by a number of
workers and more especially Pentz (1945), Beater
(1950 et seq.), Scott (1952), Thorrington-Smith
(1952 et seq.), Acocks (1953), de Vilhers (1962),
Macvicar (1962), Edwards (1967), Turner (1967A,
1967B), and van der Eyk et al. (1965: initial manuscript).
A visit to the Euphrates River Project in Syria
(1965), two visits during 1966 to the United States and
service with a United Nations mission to Thailand in
1967, gave opportunities for discussing principles of
planning, development and the ecological approach
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thereto - broadly relevant to my studies in Natal with several personalities distinguished in these fields.
1.4 Relevant literature and other records
Whilst particulars are recorded in the bibliography,
it is convenient to note under specific heads some of
the relevant references to subjects of prime importance
in this study:
Ecological:
Bews (1912-1920), Aitken and Gale (1921), PoleEvans (1936), Bayer (1938), Adamson (1938),
Pentz (1938, 1945), West (1951), Scott (1952),
Acocks (1953), Killick (1958, 1963), Edwards (1967),
Moll (1966, 1968)
Agro-ecological:
Pentz (1938, 1945), Scott (1952, 1957, 1966), Scotney (1971)
Agriculture:
Symposium report: Natal Regional Survey Vol.:
13 (1957)
Forestry:
Nanni (1956, 1963, 1967), Hubbard (1965), Committee of Investigation into Private Forestry in
South Africa (1967): "Report on Private Forestry
in South Africa", Govt. Pr., Pretoria, Inter-Departmental Committee of Investigation (1968): "Report
on Afforestation and Water Supphes in South
Africa", Govt. Pr., Pretoria.
Pedology:
Beater (1950, 1957, 1959, 1962), van der Eyk et al.
(1969), de Villiers (1962), Macvicar (1962) and sundry
publications and other records by the Department
of Agricultural Technical Services and by the
Faculty of Agriculture, University of Natal
Socio-economic and Miscellaneous:
Natal Regional Survey (University of Natal): 1951
onward (more particularly Population and its Distribution, Bantu Reserves, the Indian Community
and Labour Resources); Department of Economics,

University of Natal (1963 onward): economic development in certain sectors in Natal and Zululand
(1963-1967); Horwood and Thorrington-Smith
(1963), Horwood (1964).
Town and Regional Planning Commission:
(1952, 1959, 1961A, 1961B, 1962, 1964, 1965A,
1965B, 1966 and with the Botanical Survey of South
Africa, 1967): publications on the Tugela Basin and
other portions of the terrain and covering a wide
range of subjects, such as regional studies, planning,
population, industry, forestry, water resources, railway rating and plant ecology; (Among the outstanding with special reference to the Tugela Basin are
contributions by Thorrington-Smith (1952, 1960A) vide also Thorrington-Smith 1960B, 1964, 1967 and
with Horwood, 1963, and the various contributors
to a Symposium on the Tugela Basin (Town and
Regional Planning Commission: 1964).
1.5

Prospects for the more effective application of
ecological approaches to the study and the discipline of regional and related development
Judging from the activities in some of the leading
regional planning institutions in the United States
and elsewhere and the growing impact of successful
exercises in this respect in some of the vast development projects in several parts of Asia and Latin America, I believe that ecological concepts, approaches and
techniques will be called for increasingly by planners
as well as by organizations responsible for agricultural and other development. Much depends upon the
availability of suitably educated and trained staff, duly
inspired with the desire to think and act ecologically.
It is encouraging that the International Bank for
Reconstruction and Development (World Bank) has
begun to make ecological approaches in its study of
development potential (1969). Vide: Dasmann et
al Milton: 1973.
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CHAPTER

Some Important Scientific Concepts and Features

SUMMARY
T-iHE significance of scientific, technical and socio-^ economic data in the study of regional planning
and development is noted. Fundamental concepts in
the ecological approach to planning and development - the ecosystem, the bioclimatic subregion and
the related geobioclimatic subregion are defined, with
examples from the terrain. Ecological and pedological
surveys within the Tugela Basin and the Influent Surrounds are described and the bearing of the information gained therefrom for agricultural development
explained. The method of land use mapping adopted
is outhned. Various appendixes and maps support and
illustrate statements made.
2.1

Scientific, teclinical and socio-economic information - its significance for planning and development
In keeping with the ever-increasing realization, almost
everywhere, that successful planning and development
depend not only upon sound engineering and traditional economics but also upon an understanding of
physico-biological and social phenomena, it is apt
that an examination of the prospective growth of the
Tugela Basin and its Influent Surrounds should be
studied against the background of science, technology
and socio-economics.
Clearly the education and training of planners in
regional development should be inspired with the
principles and appropriate details of both the physicobiological and the social sciences. I have not yet encountered a centre where both these disciplines are
sufficiently appreciated and applied in practice: emphasis is still either on socio-economics or ecology.
Remembering this weakness even in the leading universities, the investigations in the Tugela Basin are a
tribute to the vision of the sponsors.
Scientific information - consistently kept abreast of
the times and the precise need - is indispensable and
its steady intensive collection, co-ordination and interpretation a wise provision against the requirements of
planning and development in the future. Such knowledge should prove a bulwark against emotional and
na'ive decisions in the planning of development. I need
only recall memories of certain well intentioned agri-

cuhural and other development projects, British,
French, American and other, of the earlier post-war
period, to emphasize the financial losses and the disillusionment following planning and practice upon
flimsy knowledge of either a specific region or a particular kind of proposition (Phillips: 1959, 1961,
1966A, 1966B).
Contacts with organizations responsible for sponsoring planning and development of some giant projects in the Middle East, the Far East and several parts
of Africa reveal that the efforts to obtain information
of the requisite nature for the basin and related sectors rank among the more impressive. Much more coordinated information is still required . . . but doubtless this will be gained by further research.
2.2

Concept of the ecosystem and the bioclimatic
subregion
I have already said that planners and directors of
development should endeavour to view a given proposition as a whole. There is no better discipline for
examining a terrain for agricultural and related planning and development than to conduct this with the
aid of the concept of the ecosystem. Let us consider
this briefly:
THE ECOSYSTEM
In discussing the philosophy of ecological approaches,
Tansley (1935: 299) re-stated the already accepted
concept (Clements: 1916 et seq.; Phillips: 1931 A,
1935A, 1935B) that life and its environment are integrated components of a dynamic system and defined
the ecosystem - his own term - as ". . . the whole system (in the sense of physics), including not only the organism-complex, but also the
whole complex of physical factors forming what we
call the environment or the biome - the habitat factors in the widest sense".
Tansley (1939: 128) later confirmed that " . . . what we may call the ecosystem consists of both
organic and inorganic components which may be
conveniently grouped under the heads of climate,
physiography and soil, animals and plants".
I have (Phillips: I967B) discussed elsewhere the
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background to and the history of this significant concept but, for our present purpose, it is suflicient to
define this, now increasingly used, concept in terms
of modern thought regarding the essential role of
energy, noting several of the characteristics of the
ecosystem bearing on its practical application.
Billings (1964: 150) defines the ecosystem as "an
energy-driven complex of a community of organisms
and its controlling environment". In keeping with the
views of Clements, Shelford and some others regarding the significance of the biome and the biotic community (vegetation, associated animals, man and their
environment), I prefer to expand this to "the ecosystem
is an energy generated and energy transforming community of organisms integrated with its reciprocally
controlling and controlled environment".*
What is the value of the concept ? A general answer
is that the realization of the continuum of the living and
the other components of an ecosystem stimulates an
endeavour to study regions and divisions thereof as
wholes and to draw conclusions and formulate recommendations holistically. A reply relative to agricultural, forestry and related planning and development is that all forms of life, their interrelationships,
the environment affecting them and in turn being
affected by them, have a fundamental association,
which it is imperative to remember before, during and
after any activity which would alter the intricate mesh
of equilibrium. Even in propositions not embracing
biological phenomena in their setting, planning and
activities of projected development, the holistic approach engendered by an appreciation of the principles
of the ecosystem is helpful in maintaining a balance
conducive to soundness of policy and practice. Odum
(1953, 1959: 11) aptly considers the main function
of the concept to stress obligatory and causal relationships and interdependence. Clearly the bearing of this
is as important in the planning and development of
engineering, industrial and other undertakings as in
those with a more intimate biological connotation.
Because of the general utility of the concept I believe
that it could be said of the understanding of the principles of the ecosystem - as Clements and Shelford
(1939: 24) said of the theme of the complex or social
organism - vegetation, associated animals, man and
the environment as a complex association (Phillips:
1935A) - that it is "the 'open sesame' to a whole new
vista of scientific thought, a veritable magna carta for
future progress, as Jennings (1927) has pointed out".
The concept of the ecosystem is a philosophical one
and examples of the ecosystem range from the cosmos
through bioclimatic regions and subregions of the
largest to the smallest possible dimensions - for example, a petty vlei or the trypanosomes in the environ-

Vide Bellamy and Clarke (1968) on the application of the
second law of thermodynamics and le Chatelier's principle
to the developing ecosystem.
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ment of the salivary gland of the tsetsefly! I do not
agree, therefore, with Lindeman (1942) that the ecosystem, in comparison with the biotic community,
is ". . . the more fundamental ecological unit". Its
value is inherent more in its philosophical emphasis
upon causation, intricate relationships and the demand
for a holistic viewpoint in the study of biological and
other systems and propositions. In the classification
of biotic communities the ecosystem has no precise
status.
In the present context the ecosystem includes climax
and successional stages of communities of plants and
their associated animals, the manifold variations in
local and micro-climates, soil series and phases and
niches for the varied forms of life, and the like. At
the same time, according to the limits of a particular
area or proposition, the ecosystem represents a whole:
a major community constituted by a mosaic of lesser
entities integrated with the major environment, itself
constituted by a mosaic of micro-environments. Comparable with the concept of wholes of divers levels and
degrees of completeness and efficiency (Smuts: 1926),
that of the ecosystem embraces an intricate diversity
of systems of from relatively simple to infinitely elaborate composition, structure and biological complexity.
Although important to the ecologist and the ecologically minded planner of agricultural and related
development, some of the more important kinds and
characteristics of the ecosystem cannot be discussed
here (vide Odum: 1953, 1959; Philhps: 1967B).
References to the following points may be found in
Philhps (1967B): the broad classes of ecosystem and
the profound influences of the nature of the initial
environment; human influences, regulatory and, in
turn, regulated; the intricate interplay of biotic and
inorganic processes and regulatory mechanisms;
structure and functions; material, potential energy
and entropy; the "open" nature of the ecosystem in
respect of mobile organisms, plant, animal and man;
the variation in degree of stability of the ecosystem
according to the stage of its development; the ecosystem a mosaic internally and also part of a general
mosaic constituted by other ecosystems; the everincreasing domination of the ecosystem by man and
the consequences thereof.
Of its very nature the ecosystem is a helpful indicator of the existence, nature, broad boundaries, transition zones and prospective potentialities for the development of regions and their parts. A steady refinement
of knowledge suggests that the smaller ecosystems are
particularly useful in this respect but, in a gross and
preliminary way, the greater ones are also helpful.
I have found the greater examples useful in defining
very broadly the principal bioclimatic regions in the
Trans-Saharan Africa (Phillips: 1959, 1961, 1964A,
1966C, 1967A), even as I found this to be so on a small
scale in defining the forest types and indicator communities in the Knysna region (Phillips: 1928A, 1928B,
1931B).
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Our current knowledge permits neither defining nor
discussing in fine detail, the ecosystems of varying
dimensions and complexity - from the minute and
simple to the extensive and highly involved - within
the terrain. I attempt to provide, however, examples
for portions of the basin which have been somewhat
more fully studied. {Vide Appendix VIII "Summary
of Interrelations of Examples of Gross Ecosystems,
Soil Productivity and Mapping Units".)
THE BIOCLIMATIC REGION
Although an outline of the history and variants of the
concept of the bioclimatic regions is not apposite here,
tribute is paid to the prime contributions by Koppen
(1931) and Koppen and Geiger (1930, 1936), for the
world, later modified by Finch et al. (1957), and for
Africa by Aubreville (1949). I have applied my own
system of classification of bioclimatic regions to Africa
South of the Sahara (Phillips: 1959) and also to the
tropics and subtropics of Latin America and Asia
(Phillips: 1961, 1964A, 1966C). The detail has been
suitably modified for application in this study.*
A bioclimatic region is differentiated by an interplay
of climatic factors and biotic phenomena, so integrated
as to permit the development of natural vegetation and
the associated animal life - that is the biotic community
- to a mosaic of climax stages in equilibrium with
the climate.
Within each bioclimatic region there may be a wide
range in primary biotic or natural communities and in
secondary, that is disturbed or induced, ones. Man is
normally an integral associate of certain - indeed,
today, of most - biotic communities. The physical,
nutrient, biotic and other phenomena of the soil affect
the various communities or organisms and in turn are
affected by these.
Because of our as yet meagre knowledge of biotic
communities almost everywhere in the world, it is
more practicable to designate bioclimatic regions in
terms of the predominant kinds of vegetation and the
prime climatological factors, humidity, rain and temperature.
I recur to the existence of secondary, disturbed or
induced vegetation communities within the mosaic of
the environment of the actual or the potential climax,
because these communities, either at a stage (subclimax) or any number of stages (proclimax) below
the climax, are generally more extensive today than
the climax itself. Contrasts common in portions of
the Basin and its Influent Surrounds make the difference clear:
A coast, coast hinterland, mistbelt or montane forest
which has developed through all the stages of succession without significant interference - notably by man

* Vide UNESCO-FAO: 1963 for a Bioclimatic Map of South
Africa, 1:10 million.
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and influences generated by him - is the product of
primary succession and thus is a primary community.
Only local and petty areas of primary forest, in this
sense, exist anywhere in Africa today, let alone in
this relatively small terrain. A wooded savanna
(wooded grassland) or an open grassland created
through the disturbance of natural forest - by fire,
felling, cultivation, browsing or any other practice
by any agency external to the community - is a secondary community. We are concerned almost wholly with
secondary communities within our terrain. This permits, none-the-less, the application of the concept of
bioclimatic regions or, more correctly, subregions,
because of the relatively restricted area and distribution within the Province.
A weakness in bioclimatic delimitation is the still
widespread inadequacy of climatological data: often
only gross parameters can be applied. But investigation will steadily improve our understanding of both
the biotic and the physical features requisite for a
more satisfactory delimitation and classification.
With an ever growing knowledge of the prime characteristics of the more widely occurring soils and of
those of particular importance in the more significant
bioclimatic subregions, we should be able to emulate,
during the next decade, investigators in the Soviet
Union who are beginning to apply in practice the
concept of geobioclimatic regions, delimited in terms
of not only climate and biotic communities but also
of physiographic and soil features. A first step in
this direction is mentioned below. (Vide also Appendixes VI, VIII and XII and Map VII.)
Pedo-ecological unit: Since the foregoing was written it has been possible to map, in the South West
Influent Surrounds a unit constituted by bioclimatic,
soil and physiographic features (notably the degree of
slope and the dissection). Termed in the meantime the
pedo-ecological unit because of its constitution and
its being of varying dimensions from fairly large to
small, this entity is being found useful for the classification of the potential of the terrain for land use - be
this for dryland cultivation, irrigation, livestock,
forestry. (Vide: maps prepared by Messrs. Loxton,
Hunting and Associates (1970) for a sector in the
South West Influent area.) It is feasible that this unit
could be a convenient one for mapping and description.
2.21

Physiographic and bioclimatic subregions and
selected examples of ecosystems within the terrain
Physiography plays a significant role in providing
an environment for vegetation, associated animals and
man and thus must be considered in a study of the
general ecological, bioclimatic and ecosystemic features of a terrain. Cowles (1899, 1901), Clements (1904,
1916 er seq.). Cooper (1913) and Nichols (1916, 1917A,
1917B), among others, studied long ago the influence
of physiographic factors upon vegetation in the United
States - paying particular attention to topography.
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elevation, slope, aspect, drainage, flooding, erosion
and deposit. Nichols (1917B) ably discussed the unit
of vegetation with reference to physiography - this
unit being, he concluded, the edaphic formation.
Whilst ecological thought has developed much since
then, there are features of Nichols' work which deserve deeper study than they have yet received in
Africa. As our geological, geomorphological and pedological knowledge is greater now than a decade or so
ago, the eff"ort of investigating the detailed interplay
of physiography and the development of vegetation
and soils within our terrain would certainly be repaid.
It is noteworthy that Chikishev (1965: 104), in discussing plant indicators of soils, rocks and subsurface
waters in the Soviet Union, should approve Nichols'
"physiographic unit" type of indicator: the elementary
landscape, or the combination of definite plant communities with recognized elements of relief. As Chikishev notes, this broad concept of physiographic indicators is especially useful in interpreting complex aerial photographs showing an interplay of physiography
and vegetation. I refer later to this interplay of the
physiographic and the bioclimatic subregions and the
soils. In a broad sense some of the physiographic
regions (Turner: 1967B) are in themselves good indicators of the potential for agricultural and forestry
development. (Vide Appendixes VI and VII and Maps
III and VII.)
2.211 Physiographic subregions
Natal is notable for the variety of scenery presented by
her impressive mountains, her striking plateaux, her

* I use Turner's term regions, rather than my own term subregions, because of prior use in the Province. (ThorringtonSmith: 1960; Turner: (1967A).
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upland subregions and her basin plainlands, low-lying
valleys and picturesque coast hinterland and lowlands. The dramatic range in elevation from the Indian
Ocean to the majestic mountain massifs of the Drakensberg - within comparatively short distances contributes to her physiographic complexity and grandeur. This rapidly changing physiography sets problems to the civil and transportation engineer, architect,
hydrologist, irrigationist, agriculturist and farmer
and, of course, to all those responsible for planning
and development in their many aspects.
Thorrington-Smith (1960) summarized the physiography of the basin, illustrated by attractive sketches
and a map by Turner (1960). Six major groups, consisting of 24 regions, are defined (Thorrington-Smith:
op. cit.: 86-89).
As Turner (1967B) has revised his classification for
the basin and has also incorporated the remainder of
the Province, suifice it to note his Mountain Regions*
(5), Plateau Regions (4), Upland Regions (7), Basin
Plainlands (11), Intermediate Regions (6), Low-lying
Regions (4) and Coast Regions (6), totalling 43,
recorded in Appendix V together with the biocHmatic
subregions defined by me. A brief description of these
physiographic regions appears in Appendix III.
A correlation between the physiographic regions
and the bioclimatic subregions is evident from Appendix V and is borne out even more clearly when the physiographic groups are compared with the groups of
bioclimatic subregions - by means of Maps III (Physiography) and IV (Bioclimatic Subregions).
Apart from incidental and restricted occurrence of
some other bioclimatic elements, a broad generalization regarding the interrelations of Groups of Physiographic Regions and the Groups of Bioclimatic Subregions is evident, as shown in Table I.
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Table 1: Correlation of Physiographic Regions and groups of Bioclimatic Subregions
Groups of
Physiographic
Regions
*1

A: Mountain Regions
(1-5)

Groups of
Bioclimatic
Subregions
Southviiestern
Surrounds'*2

Basin

Group 4
Group 5

Group 4
Group 5

-

Group 3
Group 4
Group 6

Group 4

Group 2
Group 3
Group 4

Group
Group
Group
Group
Group

B; Plateaux Regions
(6-9)

C Upland Regions
(10-16)

Group 3
Group 4
Group 6

(Group 8
aberrant)

D: Basin Plainlands

Group 6
Group 8

(17-27)

E: Intermediate Regions
(28-33)

F: Low-lying Regions
(34-37)

G Coast Regions
(33-35-37)
(38-43) (Incised River
Valleys of Natal)

Groups of
Bioclimatic
Subregions
Northeastern
Surrounds

2
3
4
6
8

Group 6
Group 8

Group 2
Group 3

Group 2
Group 7
Group 8

Group 10
Group 2

Group 10

Group 10
Group 11

Group 1

Group 1

Group 1

Group 2
(Groups 8, 9
and 10, as
intrusive
subregions)

Group 10

*1 Vide Map III and Appendix III for details of regions within
these physiographic groups.
**2 Titles (based on ecological potential) Ï4
Group 1: Coast Lowland Forest, Short Forest and
Wooded Savanna
Group 2: Coast Hinterland Forest, Short Forest and
Wooded Savanna
Group 3: Mist Belt Upland Forest, Short Forest and
Wooded Savanna
Group 4: Highland to Submontane Forest, Short Forest
and Wooded Savanna
Group 5: Montane Fynbos
Group 6: Upland Scrub and Wooded Savanna

Group 7: Riverine (Lower Tugela) Scrub and Wooded
Savanna
Group 8: Upland Scrub and Wooded Savanna
Group 9: Lowland to Upland Scrub and Wooded
Savanna: (Zululand)
Group 10: Riverine and Interior Lowland Scrub and
Wooded Savanna
Group 11: Lowland Scrub and Wooded Savanna:
(Zululand)
t3 Physiographic Region 41, Lebombo Range, is beyond the
range of this book
{4 For revised titles based upon physiognomy see Table II
and Appendix IV: Phillips: 1971, 1971B

2.212 Bioclimatic subregions and groups of subregions
in the terrain
A bioclimatic subregion is one characterized by an
interplay of climatic factors and biotic phenomena,
so integrated as to permit the natural vegetation and
the associated animal life - the biotic community to develop to a mosaic of climax stages in equilibrium
with the climate.
Understandably neither our knowledge of the past
and present biotic communities - and the present
ones are very greatly altered and disturbed in comparison with those which existed earlier - nor that about
gross and local climatology permits our defining detailed and critical parameters. But this should not preclude our attempting to prepare tentative, gross parameters, which should be re-defined with increasing
accuracy as experience, research and interpretation
permit.
Believing that it is more helpful to the cause of
scientific development to be reasonably venturesome
than to shelter unimaginatively behind imperfection
in our knowledge, I apply the gross parameters sum-

marized in Appendix IV. Because of inadequate data
I content myself with ranges of humidity and rainfall
and with ranges of temperature for the two major
seasons of the year - the warmer and the cooler portions - and with the gross vegetation communities
described by Pentz (1945), West (1951), Acocks (1953),
Killick (1963), Edwards (1967) and Moll (1968) and
checked wherever possible in the field. Furthermore I
have assembled the individual bioclimatic subregions
in natural groups. The classification summarized in
Appendix IV is reflected in Map IV (Bioclimatic Subregions) - for the guidance of those concerned with
ecological and agro-forestry-economic interrelationships.
The gross parameters applied in defining the climatological component of the bioclimatic groups and
subregions are summarized in Appendix IV, the more
detailed being recorded in Table II.
The interrelations of Bioclimatic Groups, Subregions, Elevation, Humidity and Temperature Ranges
are shown on the diagram in the Glossary of
Symbols.
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Table I I : Summary of the Parameters for the Bioclimatic Groups, within the portion of Natal and Zululand covered by the Report

Group
No.

Title Based on
Bioclimatic Potential

Elevation Range
feet and metres

Humidity Range

Temperature
Range
Warmer and
Cooler
Seasons
(•Note 3)

Humidity Mixing*'
Ratio
Range in grams
per Kilogram
Nov/April

May/Oct

>

Rainfall
Saturation
Deficit
at
14 Hours
Range in
mbs

Range in mm
and (inches):
Mean Annual

Distribution*^
by Wet (W)
Medium Wet (MW)
Ecologically
Dry (ED) months

Temperature
Mean Annual
Range: C°

Frost and Snow

Evaporation
Mean Annual
Total Range:
mm and (ins.)
SymonsTank:
Goosen 1958 and
W.B. 28/1965

1

Coast Lowlands:
Evergreen Forest
Medium/Tall Ttiicket
and Woodland

0-1 500ft
(0-457m)

Humid to Humid
-Subhumid

Hot/Warm
to
Warm/Mild

10/17,5

7,5/15

Below 10
5/10

850/1 400+
(33,4/55,1)

W :5-6
MW:7-5
ED : 0-1-(2)

20/22,5

0 to rare to very occasional;
light to locally moderate
(may "frost" sugarcane lightly)

1 143/1 295
(45/51)

2

Coast Hinterland:
Evergreen Forest,
Medium/Tall Thicket
and Woodland

1 500-3 000ft
(457-915m)

Humid to Humid
-Subhumid

Warm/Mild
to
Mild

10/15

5/12,5

Below 10
also
10/15

850/1 300
(33,4/51,2)

W : 5-6
MW: 7-4-3
ED : 0-l-(2-3

17,5/20

0 to rare to occasional; light
to locally moderate
(may "frost" sugarcane
moderately)

1 270/1 295
(50/51)

o
r
"^
„
>
>"
a
5
r
?
2
m
Z
H
1
H
o
p

>
CO

>
Z

3

Mist Belt Evergreen
Medium/Tall Forest,
Thicket and Woodland
and also Forest and
Thicket of the Ngome
Faciation

3 000-4 500ft
(915-1 372m)

Humid to Humid
-Subhumid

Mild/Cool
to
Cool/Cold

10/15

5/10

10/15

800/1 600
(31,5/62,9)

W : 5-6
MW: 7-6
ED : 0-(l)

16/18

0 to rare to occasional; light
to moderate to locally
moderately-severe (may "frost"
sugarcane moderately severely)
snow rare on highest points

1 270/1 346
(50/53)

4

Highland Montane
Podocarpus/Other
Species Evergreen
Forest, Mixed Evergreen
Short/Medium Thicket
and Woodland

4 500-6 500ft
(1 372-1 981m)

Humid to Humid
-Subhumid

Mild/Cool
to
Cool/Cold
occasionally
very Cold

10/15

2,5/7,5

10/15

800/1 500
(31,5/59,1)

W : 5-6
MW: 5-3
ED : 2-3

13/15

Over long period moderate to
severe; snow locally for short
periods

1 270/1 346
(50/53)

5

Montane Fynbos and
Short Evergreen
Thicket

6 500-11 000ft
(1 981-3 353m)

Humid to Humid
-Subhumid

Cool/Cold
to
Cool/Cold
Very Cold

10/15
to
7,5/12,5

2,5/7,5

10/5

1 500(59,1)+
e.g. 1 609mm
(62,6) at
2 927m
(9 600ft) at
Organ Pipes
Pass, and
2 017mm
(79,0) at
Forest Dept.
gauge 11 AW,
at 2 287m
(7 500ft)

W : 6-7
MW: 4-1
ED : 2-4

13 and less

Over very long period —to 9
months; severe to very severe;
snow may fall in any month,
and may lie for long periods

1 143/1 270
(45/50?)

Table II Continued
6

Upland Mixed Short
Thicket and Woodland:
Molster Faclation

3 000-4 500ft
(915-1 372m)

Subhumidto
Mild Subarid

Warm/Mild
to
Cool/Cold

10/12,5

2,5/7,5

15/18

800/1 000
(31,5/39,4)

W :5
MW; 4
ED : 3-4-(5)

16/18

Over several months; moderate
to severe

7

Riverine (Lower Tugela)
Mixed Short/Medium
Thicket

1 000-2 500ft
(305-61 Om)

Subhumid to
Mild Subarid

Warm/Mild
to
Cool/Cold

7,5/12,5

2,5/7,5

10/15

700/800
(27,6/31,5)

W : 3-4
MW: 6-(5)
ED : 3

17/18

Oto occasional; light

-

8

Upland Mixed Short
Thicket and Woodland:
Drier Faoiation

3 000-4 500 ft
(915-1 372m)

Mild Subarid to
locally Subarid

Warm/Mild
to
Cooi/Coid

7,5/10

2,5/5

15/18

600/800
(23,6/31,5)

W :5
MW: 3
ED : 4-(5)

16/18

Over several months;
moderate to severe

1 398/1 473
(55/58)

9

Lowland to Upland Mixed
Short/Medium Thicket
and Woodland

500-1 500ft
(152-457m)
1 500-3 500ft
(457-1 067m)

Mild Subarid to
Subarid

Hot/Warm
to
Warm/Mild

10

2,5/5

15/0
15/20

700/850
(27,6/33,5)

W :5
MW: 3
ED : 4

21/22

Oto very rare, locally very light

1 448/1 524
(57/60)

10

Riverine and Lowland
Mixed Thicket and
Woodland

Riverine 5001500-3 000ft
(152-457-915m)

Subarid to
Mild Subarid

Hot/Warm to
Warm/Mlid and
Warm to locally
Hot/Warm/Mild
to locally
Oooi/Coid

7,5

2,5

15 (Tugela
Basin)
15/20
inN.E.

600/700
(23,6/27,6)

W : 2-4
MW: 6-4
ED : (3)-4-5-6

In Riverine Faclation only in
Basin and S.W. Surrounds
moderately severe; nil In N.W.
Lowveld Faclation

1 448/1 524
(57/60)

11

Lowland Mixed Short/
Medium Thicket and
Woodland

500-1 500ft
(152-457m)

Arid
(to Subarid locally)

Hot/Warm to
Warm/Mild

5

below
2,5

15/20
to
(20/25)

320/500/600
(12,6/19,7/
23,6)

W :0
MW: 6
ED : 5-6+3

0

1 524+(60+)

(N:E.)

18/23
Warmer in I^.E.
Faclation

21/33

Ratio of the mass (mv) of water vapour to the mass (ma) of dry air with which the water vapour is associated. That is: r = mv/ma
W: 101,6mm (4 in.) and above
ED: 25,4mm (1 in.) and below
MW: Intermediate in relation to
above
( ) : occasionally, not usually
*3 Mean daily temperature ranges
Hot
above 23°C
above 74 F
Warm
18-23°C
64-74°F
Mild
12-18°C
54-64°F
Cool
7-12°C
44-54°F
Cold
3- 7°C
37-44°F
Very Cold
—3- 3°C
26-37°F

1 346/1 448
(53/57)

*1 Humidity Mixing Ratio:
*2Wetmonths:
Ecologically dry months:
Medium wet months:
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What advantage for the study of development have
the bioclimatic subregions or groups of such subregions over the vegetation or "types" mapped by
Pentz, Acocks and Edwards? First, the merging of
vegetation types into gross entities defined by both the
vegetation potential and the prime climatic factors
helps towards a clearer appreciation of the indicator
significance of the bioclimatic units for the various
forms of agriculture and for forestry. Secondly, the
merging of bioclimatic subregions of broad biological
and climatological affinity into groups reduces the
number of units involved in a system of potential land
use classification. Finally, the interplay of the bioclimatic groups and their individual subregions with the
physiography and major soil associations leads to a
sounder interpretation of the land use and prospective
productivity of the sectors of the terrain concerned. It
is interesting to note, in passing, that Chikishev (1965),
in a symposium on the subject of plant indicators, in
the Soviet Union agrees with this thought (Vide also
Phillips: 1959, 1961/1966C).
In the basin and its influent surrounds Acocks
(1953) maps 18 vegetation types - without reference
to their indicator linkage - although this may be inferred by an experienced ecologist and student of land
use. Edwards (1967) maps 24 types for the basin alone
- but interesting and useful ecologically as this is
in terms of the interrelation of some relatively minor
vegetation units with soil association (Vide Map VI
Land Use Rating Units), the interplay of the local biochmates and the soil associations is a simpler index of
potential use and productivity.
Pentz (op. cit.) defines eight agro-ecological regions,
only, for the greater portion of the Province mapped.
These units are excellent in their simplicity and are,
to an appreciable extent, a record of the gross bioclimatic subregions and indicate in outline the kinds of
ecosystems which occur. Further studies by Acocks
and Edwards and the pedological surveys by Beater
(op. cit.) and van der Eyk et al.* have generally reinforced the truth of Pentz's views but they have shown as Pentz himself expected - the desirability of a reasonable subdivision of the agro-ecological regions.
I emphasize that the individual bioclimatic subregions and the groups thereof can fortunately be taken
a stage nearer a more satisfactory classification - the
geobioclimatic - now being studied and applied increasingly in the Soviet Union - by an injection of
information about geological features by Turner
(1967A) and about physiography and soil, made possible by the pioneer and promising pedological and
related studies by Beater et al. (op. cit.), van der Eyk
et al. and, over a wider and more varied series of
bioclimatic subregions beyond Natal by Loxton, Mac-

2.213 Ecosystems in the terrain
In defining the concept of the ecosystem (para. 2.2)
I referred to an endeavour to apply the concept within
the basin. (Vide Appendix VIII: Summary of Interrelations of Gross Ecosystems, Bioclimatic Subregions
and Soil and Mapping Units.)
I incorporate the gross ranges of humidity and temperature, the principal vegetation types of Pentz
(1945) and Edwards (1967) and a broad description
of the soils by van der Eyk et al. in the title (for instance. Humid to Humid/Subhumid to Subhumid Red
YtvnzWiüclTrachypogon-Themeda
Highland Sour
Veld). I record also the soil associations and the series
according to van der Eyk et al. and my own rating
thereof for arable land and accordingly my estimates
for productivity. In order to cross-reference this with
our relatively sparse knowledge of soils beyond the
basin, I note de Villiers' (1962, 1968) "zones" as modified by later study. Finally, I apply mapping units, for
rating, corresponding to those shown on the van der
Eyk et al. soil map. This exercise in describing several
ecosystems is for the specific purpose of providing an
example: a more detailed subdivision of the gross ecosystems depending on more intensive investigation.
Ecosystems may be natural, induced and synthetic
or artificial. Most of the examples of the more complex ecosystems within the terrain have been altered
in varying measure - particularly those originally
based upon forest but also those in the wooded savanna and scrub climaxes, where larger mammals
were formerly varied and abundant. Examples induced
by man are, of course, common: notably in sectors
where there has been both intensive and extensive
alteration, if not destruction, of the original natural
vegetation in its climax or subclimax stages and of the
associated animal life. Man has also in varying degree
replaced earher ecosystems - both natural and induced
- by those of his own making. These synthetic ecosystems range from plantations of exotic trees, through
sugarcane to estabhshed pastures and annual crops.
The challenge is to separate the threads of interrelations, interdependence and status of diverse levels and

* For brevity, this citation is given as van der Eyk et al. in the
remainder of the report.

t The pedo-ecological unit mentioned in paragraph 2.2 has since
been found useful. J.F.V.P. 1971.
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vicar et al. (op. cit.). An instructive contribution on
this subject of soil-geographical zoning in relation to
the agricultural usage of land has been made by the
Academy of Sciences of the U.S.S.R. Council for the
Study of Productive Resources, Dokuchaev Soil Institute (1963). We could certainly learn something from
their procedure, technique and interpretation of data.
When discussing the major subregions selected for
appropriate description (Chapter 3), I recur to this
topic. (Vide Map VII: Geobioclimatic Subregions and
Land Use Units.)*

SCIENTIFIC

orders existing throughout these multifarious associations of organisms with their environment. As man is
becoming more and more the most potent of all organisms, he induces further complication in this respect.
2.214 Animal associates in ecosystems within the
terrain
It is regrettable that we know so little about the original interrelations of natural or semi-natural vegetation
within the basin and the contiguous sectors and the
kinds and the behaviour of even the larger and commoner wild mammals. It might be argued that such
interrelations within ecosystems now very largely
extinct are of academic interest only, but with growth
toward national maturity we are showing an everincreasing interest in our natural heritage and, notably,
in the indigenous plants, animals and humans and
their individual and community ecology. Much is lost
which will never be retrieved but there is still time to
reconstruct the outlines of some of the grosser and
more spectacular ecosystems of this sector of our
heritage. But I must emphasize that the indigenous
vegetation is the more correct indicator of the bioclimatic potential.
I sought the specialist knowledge of Dr. R. Bigalke
in the endeavour to prepare a classification somewhat
along the lines of that described by Grimwood (1963)
in East Africa: my colleague's views are summarized
in Appendix IX: "Very Rough and Preliminary Outline of Original Distribution of Elephants, Perissodactyls and Artiodactyls in the Grouped Potential
Bioclimatic Subregions (Phillips: 1967)".
A less elaborate classification of certain commoner
typical animals in some of the commoner bioclimatic
regions of Trans-Saharan Africa, in relation to the
efi"ects of fire upon them and their younger offspring,
recorded by me aroused much interest at an international study group (Phillips: I965A).
Briefly our local objective has been to classify - according to vegetation communities which existed much
more extensively a century or more ago - some of the
commoner mammals, according to their being considered typical, marginal, marginal and restricted
and associated with specialized habitats. However
academic this might now seem, I predict that as our
sense of hohstic appreciation develops, we shall want
to know more about these earlier ecosystems and shall,
mutatis mutandis, attempt to reconstruct some of these
within our parks and reserves.
2.3 Soil survey and related studies within the terrain:
Scientific aspects
Because of the detail involved, I provide most of the
information cogent for our particular purpose in
Chapter 4: Sub-chapter 12, Appendixes X(A), X(B),
X(C), XI and XII.
As is true of almost all Southern Africa, modern
approaches to soil survey and interpretation were not
made in Natal until comparatively recently. That
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doyen of pedologists, C. R. van der Merwe (1941),
noted briefly the nature and distribution of groups and
subgroups in the Province but more detailed research
was not initiated until Beater (1950 et seq.) investigated the edaphic features, prospects and problems in
the lowland sugar belt and van der Eyk, Macvicar and
de Villiers began a pedological survey of the basin in
1958, on modern lines.
2.31

Pedological survey, mapping and description
of soils
As pedological survey and interpretation of the data
so collected is still a comparatively recent activity in
this country, I summarize in Appendix X (A) some
cogent points. As there has been and, for some time,
will continue to be some misunderstanding about the
significance and practical value of pedological survey
in the improvement of crop and pastoral farming, I
discuss briefly, in the same Appendix, its value and its
limitations in this regard. Suffice it to stress that whilst
soil survey and the related investigations are basic and
indispensable, they are not in themselves the "open
sesame" to all the knowledge and wisdom demanded
for improved production. Indeed, it is prospectively
detrimental to the repute of soil survey and related
subjects that the layman should be left in any doubt
about this!
It is noteworthy that the Soil Science Society of
America and the American Society of Agronomy have
realized the urgency of co-ordinating the interests of
soil scientists, regional and community planners and
others concerned with land use and development in
the widest sense. Knowing that land will be increasingly subjected to the demands of urban development and
the expansion of a wide range of public utilities, such
as roads, airports and areas for public recreation,
they have issued under the editorship of Bartelli et al.
(1966) a comprehensive and simply written manual on
the conjoint subjects of soil survey and land use planning for the guidance of students of widely diverse
disciplines. This gives point to the comment that educating the layman in the meaning and implications of
soil survey and its significance is imperative.
The survey conducted by van der Eyk et al. has produced a useful map of soil associations for the basin,
and a systematic classification of the associations and
their constituent series. The map and the supporting
text are of general interest to agriculturists, foresters,
civil, highway, water and railway engineers and, of
course, to planners and those responsible for almost
any form of development. It goes without saying that
for precise purposes and local use, however, the information is gross and the cartography incomplete and
on too small a scale. Detailed surveys and large scale
mapping are imperative at farm and project level.
Accepting this as an inherent condition for all surveys
at association level, it is none the less true that a great
advance has been made toward giving information
about soils to the prime enquirers - the planner,
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professional adviser, farmer and others demanding
practical detail.
2.32 Application in agricultural practice of the information gained by the pedological survey of the basin
The massive amount of information contained within
the van der Eyk et al. report is mainly in the form of a
physico-chemical description of the soil characteristics - basic data of clear scientific value. The associated
matter of how best to apply this information in detailed practice must still be subjected to study and
experimentation in the laboratory, culture house and
the field-inevitably a complex and time consuming task.
It is desirable in the meantime that some gross evaluation should be attempted of the comparative levels
of suitability of some of the commoner and better
quality soils and some which are widely spread and
problematic: if only to draw the criticism of those
responsible for guiding the putting into practice of
some of the data stored within that detailed and extensive report. Realizing that it must be long before facilities exist for the conducting of the necessary laboratory
and field trials, I attempt a preliminary contribution
toward the subjects of agricultural rating and prospective productivity of a number of the series described.*
I have applied the well tried Californian method
known as the Storief Index (Storie: 1933, 1937, 1944,
1959, 1964) based on characteristics governing the
potential utilization and productivity capacity of the
land, aiming at expressing numerically the comparative levels of suitability of a soil for use in general,
intensive cultivation for field crops and pastures. Both
by inference and by means of a modification introduced by myself, the method also provides for assessing the rating of soils carrying veld or for the production of established pasturage.
Independent of other physical or economic factors which could aid in determining the desirability of trying to produce specific crops in any given environment
- the method in itself takes no account of such parameters as climate, availability of water for irrigation
and distance from markets, any or all of which could
argue either for or against a decision to utilize a soil
in such an environment. As the background to and the
conditions for application require detailed description,
I record the requisite information in Appendix X(B).
Aware of the inevitable weaknesses in any single
method and our local ignorance of the detailed significance of this particular one, I emphasize that we
should consider the results summarized in Appendix
X(C) as an introduction to intensive field testing of
the estimated ratings. Some one must act "Aunt
Sally" - to face the "cockshies" of the critics - and I
am not ashamed to play the part!

* This system of rating was applied in early 1966, before the relevant chapter in the report by van der Eyk et al. was available.
t I am indebted to Professor Storie for his kindness in corresponding with me and in providing useful literature.
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For the sake of comparison and checking, I submit
in the same Appendix information about the "ECM"
factors (Erosion Hazard, Climate and Mechanical
Limitation) discussed by Loxton (1962): here again I
stand to suffer from the brickbats flung by the specialists. I ask only that my critics put something more
useful than the suggested land use classification into
service as early as their researches permit!
2.33 Preliminary land use mapping
By means of data relating to soil associations and series
collected by van der Eyk et al., information on vegetation types assembled by Edwards (1967) and the estimation of rating and productivity according to the
Storie and "ECM" methods, I record in tabular and
map form my impressions of the comparative productivity of the associations mapped by van der Eyk et al.
An outline of the method followed and the classification applied on Map VI (Land Use Units and Productivity) appears in Appendixes X(B) and X(C).
A key to the land use classification applied is recorded in Appendix XI - based upon the associations
mapped and the pedological information provided by
van der Eyk et al. regarding the series; the vegetation
types of Edwards, as related to my bioclimatic classification ; and the estimations of the relative rating and
productivity of the series derived from my interpretation of these according to the Storie and "ECM"
methods.
In Part II, Chapter 4,1 summarize some of the practical implications of this information for each bioclimatic group.
Realizing the comparatively sparse and general information available about the soils in the influent
surrounds, other than in those areas studied by
Beater et al. (op. cit.), I admit the weakness of the
conclusions drawn. I summarize in Appendix XII the
interrelations of geology, bioclimatic groups and soil
association, based upon the earfier work by de Villiers
(1962), brought a stage further by collaboration with
Turner (geology) and de Villiers, Beater and Macvicar
(soils) and by the survey by van der Eyk et al. A general
impression of the nature and distribution of the commoner land use units in the influent surrounds is
given on Map VII, the implications of which are considered in Part II, Chapter 4.
The information and the interpretations presented
should be rated no higher than a systematic eff"ort to
interpret some of the data collected by earlier observers and through the survey inaugurated by the Commission.
Prior to the investigations undertaken through the
joint enterprise of the Department of Agricultural
Technical Services, several fertilizer companies and
Loxton et al. (1967) in describing the soil series over
some 7 000 square miles in the Eastern Transvaal Highveld in relation to agricultural development, the pedological survey in the Tugela Basin was the only one in
South Africa on so extensive and yet so detailed a scale.

CHAPTER

Synopsis of the Geobioclimatic Subregions of the Terrain

3.00 Summary
A synopsis of the geobioclimatic subregions of the
terrain includes topics such as the bases of the geobioclimatic classification developed in this study; the
interplay of geology, physiography, climate, vegetation, animal associates, soils; the geobioclimatic subregions as a basis for land use rating. Some geobioclimatic subregions of greater importance within the
terrain are hsted, together with examples of land use
rating.
3.1 Background
As an introduction to further consideration in Chapter
4 I review the classification of the geobioclimatic subregions of the terrain and significance for agriculture,
forestry and related development.
For brevity I refer to a number of maps upon which
the classification, discussion and general argument as
to land use depend - notably:
Map II
- Geology (Turner: 1967A)
Map III

-

Map IV Map VII -

Physiography (Turner: 1967A)
Biochmatic Subregions (Philhps: 1967)
Geobioclimatic Subregions (Phillips
and Turner: 1967) this also shows land
use rating symbols.

Details relevant to the discussion and argument, and
reciprocally supporting and being supported by the
maps, appear in the following Appendixes:
IV

-

VI

-

X (C)

-

XII

-

Groups of Bioclimatic Subregions with
Constituent Subregions and Gross
Humidity-Temperature Ranges
Physiographic, Geologic, Vegetational,
Bioclimatic and Soil Interplay in the
Tugela Basin
Summarized Analysis of Agricultural
Rating of Soil Series, Tugela Basin,
based on Interpretation of the Storie
and the Loxton Methods and employing Soil Survey and other data provided
by van der Eyk et al.
The Geobioclimatic Classification and
Map (Map VII) in Relation to the
Gross Land Use Unit Mapping in the
whole terrain.

3.2 The bases of the geobioclimatic classification
Geologic, climatic and vegetational characteristics
have been analyzed, interpreted and interwoven to
produce subregions, in the quest for a basis of classification of units on as natural a foundation as possible
despite our still inadequate knowledge about physical
and biological phenomena. The outcome - termed a
geobioclimatic classification - must patently lack in
fineness of detail and accuracy because of our ignorance about so many significant features, factors and
processes. In the meantime the subregions defined
should be of some use to the ecologist, the agriculturist,
forester and planner. I note some points relating to the
several phenomena on which the classification is based.
3.21 Geology and physiography
A recent review of the geological formation and other
relevant features in parts of the Province by Turner
(1967A) provides the essential materials for a revision
of parts of the geological map. This, along with a
further study of the physiographical regions by Turner (1967B), has enabled us to examine better the
interplay of geological and physiographical phenomena with climatic features and the actual and potential vegetation.
3.22 Climate
The details of the amount, distribution and other relevant characteristics of precipitation and temperature
are not recorded, but I have drawn on existing requisite data regarding these factors. Weather Bureau: all
relevant reports; Schulze: 1947; de Villiers: 1962; de
Jager: (1964 MS) and Edwards: (1967).
If the rainfall, humidity and temperature data fall
short of requirement as to distribution and number of
stations, exposure of instruments at suitable sites and
duration of observations, those for solar radiation,
evaporation and evapo-transpiration are even more
unsatisfactory. At most the broad humidity-rainfall
and temperature parameters give a clue to the nature
and distribution of these factors, for interworking
with the ecological characteristics and potential distribution of the vegetation.
3.23 Vegetation
As already noted, the Province has been fortunate in
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the researches since 1912 by a number of students
with an ecological flair. The maps by Pentz (1945),
Acocks (1953), Edwards (1967) and Moll (1968 MS)
are invaluable as a working background to the nature
and distribution of the vegetation. These, together
with field reconnaissance and interpretation, have
helped me to draw working conclusions about the
actual and the ecologically potential vegetation - essential to formulating views regarding the broad bioclimatic subregions actual and potential.
3.24 Animal associates
Although there have been far-reaching and serious
changes in the larger mammal and bird fauna, it is
still possible to reconstruct a picture of the earlier
larger associates (Vide: Appendix IX: based on Bigalke) and thus to infer the nature of the biotic communities in which these larger animals once played
their part. This is the easier because of a personal
acquaintance with nearly or more distantly related
communities elsewhere in Southern-Central-Eastern
Africa. The plant associates and the local habitats
have been much altered during the last century or so;
but the smaller fauna and the micro-fauna are, in
some instances, more nearly representative of those of
earlier times.
3.25

Soils - their nature, distribution and interplay
with physiography, geology, climate and
vegetation
Reference to contributions since 1950, and more particularly from 1958, to our knowledge of the soils of
parts of the Province - notably the coast belt by Beater
et al. (1950 et seq.) and the Tugela Basin by van der
Eyk et al. - permeate these pages {Vide: Chapter 2:
2.3, Chapter 4: Sub-chapter 12 and notably Appendixes VI, VII, VIII, X (A), X (B), X (C), XI and XII.
Compared with that for any other part of South
Africa the mass and quality of information, both available and still being won, are remarkable and have
enabled me to attempt the correlation described.
3.3 The geobioclimatic subregions as a basis for land
use rating
Possessing information of varying degree of reliability
about the parameters already mentioned, I define the
geobioclimatic subregions based upon the geology,
physiography, climate and vegetation. Those shown on
Map VII are discussed as a broad basis for a land use
classification, in which the potential agricultural and
related ratings of the major soil associations play a
significant role.
Whilst the details of the concept of the bioclimatic
classification evolved are my own and although I am
responsible for any misjudgment which might be imputed, because of applying a modification of the Storie
Agricultural Rating method, I have depended for information for the preparation of this map upon the
work of a number of colleagues. Among these are
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Pentz (1945), Acocks (1953), Edwards (1967), Moll
(1968MS) and, for information about soils. Beater
et al. (1950 et seq.), de Villiers (1962), Macvicar (1962)
and van der Eyk et al., and for geology Turner (1967A,
1967B).
3.31 The bioclimatic subregion and group
As already stated, the prime bases for the delimitations
of bioclimatic subregions are humidity, rain, temperature, vegetation and biotic communities. I outline in
Chapter 2: 2.2 the essential features of the bioclim.atic subregions and the groups of these subregions.
(Vide: Table II, Appendix IV and Map IV). The
groups comprise a variety of subregions experiencing
a range of humidity, rainfall and temperature, wherein
the prime biological characteristics are broadly similar. An example is the Coast Lowlands Bioclimatic
Group embracing Coast Forest, Short Forest, Wooded
Savanna and other ecologically related vegetation,
experiencing humidity and rainfall within the limits
of highly humid, humid, humid-subhumid, subhumid
and even sub-subhumid, all within the broad parameters of hot-warm, during the warmer, and warmmild during the cooler seasons. The bounds are thus
the general ecological relationship (floristic, physiognomic and biologic) of the vegetation and the broad
similarity of the humidity-rainfall-temperature parameters acting upon the vegetation and its animal associates.
The individual bioclimatic subregions are shown on
Map IV. A glance at the grouping of these reveals the
ecological interplay of the several subregions considered to be broadly interrelated bioclimatically.*
3.32 The Geobioclimatic Subregion
We must now remember the inseparably related geologic and physiographic features in the bioclimatic
subregions - that is inseparably interrelated so far as
the vegetation, at least, is concerned.
Geological features and physiography are intimately
influential in contributing to the creation of what is
considered to be a "natural" subregion. The conservative "smoothing" to which the details of the distribution of vegetation, climate and geology have been subjected, within relatively narrow degrees of divergence,
reflects the geobioclimatic subregional distribution
outlined on Map VII. Details of this are recorded in
the legend to this map and also in Appendix XII: "The
Geobioclimatic Classification and Map in Relation
to Gross Land Use Unit Mapping".
Whilst over 100 geobioclimatic subregions are derivable on the basis of bioclimatic groups and geological
formations, it is clear that were individual bioclimatic

Vide also the diagram showing the interrelationship of bioclimatic groups, subregions and temperature and humidity
ranges.

GEOBIOCLIMATIC SUBREGIONS

subregions to be taken as one set of components, instead of the groups of these units, and local geological
variants as the other, a much greater number could be
defined. This might be helpful in the extensive bioclimatic groups which have not yet been sufficiently
subdivided - as in the Scrub and Wooded Savanna
Groups 6, 8, 9 and 10. It would be of little practical
significance where there is already detailed subdivision of units, as in the forest and related vegetation
Groups 1 - 4. Refinements of this degree might be
desirable when geobioclimatic knowledge is richer
both qualitatively and quantitatively.*
Because of the embarrassment caused by unnecessary detail at the present stage of knowledge, I retain
66 only of the units shown on the map, ignoring the
relatively petty ones.

3.321

Some geobioclimatic subregions of greater
importance
The following are among the subregions worthy of
note:
NORTHEASTERN INFLUENT SURROUNDS
(1) More extensive subregions
Map ref.
1/1
Recent to Tertiary/Coast Lowlands Forest
9/1
Basement Complex/Coast Lowlands Forest
8/2
Table Mountain Sandstone/Coast Hinterland
Forest
9/2
Basement Complex/Coast Hinterland Forest
6/3
Ecca/Mist Belt/Upland Forest
6/9
Ecca/Lowland to Upland Scrub and Wooded
Savanna: Zululand
3/10
Basalt/Riverine and Interior Lowland Scrub
and Wooded Savanna
(2) Subregions of particular scientific or other interest
6/3
Ecca/Upland Forest (Ngome Forest, Zululand)
8/2
Table Mountain Sandstone/Coast Hinterland
Forest (Nkandla Forest)
TUGELA BASIN
(1) More extensive subregions
5/4
Beaufort/Highland - Submontane Forest and
related vegetation
6/4
Ecca/Highland - Submontane Forest and related vegetation
3/5
Basalt/Montane Fynbos
5/6
Beaufort/Upland Scrub and Wooded Savanna
Subhumid-Mild Subarid

* The pedo-ecological unit already noted would be a satisfactory solution.

6/6
6/8
5/10
6/10
9/10

Ecca/Upland Scrub and Wooded Savanna Subhumid-Mild Subarid
Ecca/Upland Scrub and wooded Savanna Mild
Subarid-Subarid
Beaufort/Riverine and Interior Lowland Scrub
and Wooded Savanna
Ecca/Riverine and Interior Lowland Scrub and
Wooded Savanna
Basement Complex/Riverine and Interior Lowland Scrub and Wooded Savanna

(2) Subregions of particular scientific or other interest
6/3
Ecca/Mist Belt Upland Forest (Qudeni Forest)
SOUTHWESTERN INFLUENT SURROUNDS
(1) More extensive subregions
6/1
Ecca/Coast Lowland Forest
7/1
Dwyka/Coast Lowland Forest
8/1
Table Mountain Sandstone/Coast Lowland
8/2
Table Mountain Sandstone/Coast Hinterland
Forest
9/2
Basement Complex/Coast Hinterland Forest
6/3
Ecca/Mist Belt Upland Forest
5/4
Beaufort/Highland-Submontane Forest and
related vegetation
3/5
Basah/Montane Fynbos
9/10
Basement Complex/Riverine and Interior Lowland Scrub and Wooded Savanna
(2) Subregions of particular scientific or other interest
6/3
Ecca/Mist Belt Upland Forest (Karkloof
Forest)
3.4 Land use
Assessment of the agricultural ratings of soils within the
basin is mentioned in Chapter 2: 2.3 and described in
some detail in Chapter 4: Sub-chapter 12 and Appendixes X (B) and X (C). The application of ratings is at
the scale 1/100 000, in accordance with the pedological
details recorded by van der Eyk et al. By means of evolving a pattern of interplay of physiographic, geological
and bioclimatic data in relation to the major soils
described for the basin and for the other sectors of the
terrain by de Villiers (1962), in a much grosser manner,
I have derived a rough classification of land use units in
and beyond the basin. A key to the land use units based
upon the vegetation types (Edwards, 1967), the bioclimatic subregions (Phillips, 1967) and the soil associations (van der Eyk et al.) appears in Appendix XI ("Key
to Land Use Units") and in Appendix XII ("Geobioclimatic Classification and Map (Map VII) in relation
to Gross Land Use Unit Mapping"). The land use
rating classification is also shown on Map VII.
Examples of the range existing within the ten geological formations and the eleven groups of bioclimatic
subregions follow:
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3.41

Examples of the range of land use rating within the Basin and its influent surrounds
(Vide: Map VII and Appendixes XI and XII)

Geological Formation

Bioclimatic Group

Geobioc matic
su jregion

Land use rating according 0 each of
the three sectors
Rating*
NorthEastern

Tugela
Basin

Southwestern

1 : Recent to Tertiary

1: Coast Lowlands Forest

1/1

2-3At

X**

XPt

X

6: Ecca

1: As above

6/1

(1A)3-4A

X

X

X

7: Dwyka

2: Coast Hinterland Forest

7/2

1-3A

X

X

X

6: Ecoa

3: Mist Belt, Upland Forest

6/3

1-3A,(1A)2-4

XP

X

X

4 : Stormberg Sediments

4 : Highland-Submontane
Forest and Related
Vegetation

4/4

1-3A

—

X

X

3: Stormberg Basalt

5: Fynbos

3/5

1-3A

-

X

X

6: Ecca

6; Upland Scrub and Wooded
Savanna Subhumid-Mild
Subarid

6/6

1-3B,2-4B
4B(1-2B)

X

X
X

X
X

9: Basement

7: Riverine (Tugela) Scrub
and Wooded Savanna Subhumid-Mild Subarid

9/7

3BC

**

xt

—

6: Ecca

8: Upland Scrub and Wooded
Savanna Mild SubaridSubarid

6/8

1-3C,4C(1-2C),
3-40,3-4(1-30,
1-2C(2-4C)

X

—

—

8; Table Mountain Sandstone

9: Lowland to Upland Scrub
and Wooded Savanna;
Zululand, Mild Subarid

8/9

1-2CD
3-4CD(1-2CD)

X
X

—

—

10: Riverine and Interior Lowland Scrub and Wooded
Savanna, Mild Subarid to
Subarid

7/10

2-4D, 3-4D
3D(1-2D)
4D(1-2D)
2-4D(1-2D),
2-4D

X

5: Beaufort

11: Lowland Scrub and Wooded
Savanna; Zululand, Arid

5/11

3-4E(1-2E)

XP

9: Basement Complex

2: Coast Hinterland Forest

9/2

1A/1-2A
1-3A

X

1A(2-4A)
(1A)2-4A
1A/1-2A

XP

7; Dwyka

7: Dv^yka

1 : Coast Lowlands Forest

* The symbols indicate agricultural soil rating 1, 2, 3, 4 (on
basis of 1 - Good, 2 - Moderately Good, 3 - Fair, 4 - Poor)
and bioclimatic index A, B, C, BC, D, CD on the basis of
A - Humid-Subhumid, B - Subhumid to Mild Subarid, C Mild Subarid, BC - Subhumid-Mild Subarid, D - Subarid,
CD - Mild Subarid, E - Arid. J With the exception of the
bioclimatic index E, all of the ratings and indexes are based
upon detailed studies in the basin. E does not occur within
the basin.
() indicates "less frequently" or "occasional", / indicates
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7/1

XP
XP

-

-

X

X

XP
X

"occurs in close association", e.g. 1A/1-2A.
Vide: Appendixes VI and XI (1), (2) and (3).
Occurs herein.
P: Petty area.
The bioclimatic index is purposely shown in capitals: A,
B . . . E, because to show this in lower case symbols, a, b . . . e,
might cause confusion with the bioclimatic subregions which
are designated by these symbols (Vide: Appendix IV, Map
IV and the Diagram in the Glossary of Symbols).

Part IL The Prospects For and the Problems Likely to be
Encountered in the Development of Agriculture, Forestry
and Related Activities in the Terrain
C O N T E N T AND SCOPE
A GAINST the background of the scientific, the
^^ applied scientific and the economic features of the
terrain for agriculture, forestry and related activities,
the so-called "practical" aspects are treated in a manner and from an angle which should prove helpful to
those responsible for studying the setting, prospects
and problems in respect of planning for development.
As there are neither any case studies nor any precise
projects upon which to base constructive criticism and
conclusions, I have no alternative to treating the subject according to broad principles based on experience
and therefore to making recommendations themselves
of a general nature only. Although such treatment is a
bete noire to some students of development, some useful impressions may be gained from an examination
of the prime points and principles emerging from this
study.
As noted in examining the conception and the aims
of the Commission in paying objective and continued
attention to the nature, setting, prospects and problems of the Tugela Basin and other sectors, this body
has shown commendable determination in systematically collecting all the information considered relevant to the development of the terrain. This development might be in the form of either grand projects or
smaller undertakings: of activities on the part of the
Central Government, the Provincial Administration
where such be feasible, and private enterprise.
Development of many kinds, of course, takes place
all the time and there will be a varying tempo for
larger and smaller projects, down the years. Unlike
that of specific grand schemes - such as those of the
Aswan Dam, the Lower Mekong and the Orange River

- the development in the Tugela Basin and its Influent
Surrounds might well be gradual, general and, with
perhaps an exception here and there, unspectacular
because of the comparatively prosaic nature and
limited dimensions of the projects.
Remembering the special features and prospective
regional development in a relatively young country
and that, in a democracy, there can be no coercion of
any kind, I draw attention to two lines of examination
which I have found helpful in several parts of the world
in the analysis of regions and propositions. These
approaches depend upon the discipline inherent in
nature and in working with her.
First, the procedure of analysing and then presenting synoptically the prime natural features of a terrain and indicating whether the subregions or groups
of subregions thereof provide climatic, edaphic and
biological characteristics conducive to various kinds
of agricultural and related development.* I have
already mentioned this in Chapter 3: Synopsis of the
Geobioclimatic Subregions of the terrain.
Secondly, the method of applying certain yardsticks
or criteria to the natural phenomena and resources of
a terrain which is being examined for the purpose of
considering the development of these features.* I do
this in Chapter 4 for each of the eleven Bioclimatic
Groups and in Chapter 5 for the terrain as a whole.

* Discussions in the U.S.A. in December 1968: World Bank,
U.S. Dept. Agriculture, University of Pennsylvania and other
centres support my belief in these two concepts.
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CHAPTER

The Prime Features Bearing upon the Agricultural,
Forestry and Related Development: By Bioclimatic
Groups and their Subregions
SUMMARY
\\J^ consider, now, a treatment of the vital core of
" " this study of the terrain and its prospects.
The bioclimatically related subregions are classified
in the text and the appendixes and are dehneated on
the maps by Bioclimatic Groups. These groups are
the background against which the agricultural, forestry
and related development of the terrain is discussed and
the foundation upon which its potentialities are
assessed. The germ of the book is found in this discussion, which examines the physico-biotic, infrastructural and socio-economic features of the terrain.
As the range of topics is so wide the information
varies much in depth and reliability, the socio-economic data being less satisfactory because of the
dearth of sufficiently deep and comprehensive investigation. For an understanding of the interplay of geobiocHmatic features, prospective agricultural and related productivity and socio-economy, reference is
made to the appendixes and appropriate maps. Chapter 6 contains a summary of some of the prime points
emerging from a study of Chapter 4. As the treatment
of each Bioclimatic Group contains a set of conclusions and recommendations no summaries are provided for the groups.
It is imperative to examine the prime features of the
Bioclimatic Groups as to their bearing upon the pre-

sent and the potential productivity of crop and livestock production, forestry and related activities. These
features embrace the physico-biotic characteristics,
the productivity present and potential, the infrastructure and the socio-economy of the several ethnic
sectors.
Because of this intricate reticulation of features it is
impossible to reduce the treatment of the groups beyond a certain limit. It should be remembered, moreover, that although the information either available
for or envisaged regarding the socio-economic features may be wanting in requisite depth, an eff"ort is
exerted to give as fair a coverage as possible.
What has been recorded may be unsatisfactory in
depth and lacking in statistical data but, until something better can be produced, it does provide a preliminary foundation for an assessment of the problems
and potentialities, group by group, hitherto never
attempted.
I draw together in Chapter 6 the prime points for
each of the groups and discuss these in the matrix of
other relevant topics.
The titles of the treatment for the groups are recorded below. The relevant Appendixes and Maps
should be examined, for obtaining an impression of
the characteristics of the groups.

TITLES OF THE SUB-CHAPTERS BASED ON BIOCLIMATIC POTENTIAL*
Group and
Sub-chapter No.
1

COAST L O W L A N D S :

Group and
Sub-chapter No.
EVERGREEN

FOREST,

SHORT

2

COAST HINTERLAND: EVERGREEN FOREST, SHORT

FOREST, BUSH AND WOODED SAVANNA: HUMID
TO SUBHUMID

FOREST, BUSH AND WOODED SAVANNA: HUMID
TO SUBHUMID

* As noted in Table II, Chapter 2, the titles Bush, Scrub and
Wooded Savanna used in this book have since been superseded
by more appropriate terms relating to the physiognomy or
appearance and structure of the vegetation. Details are described by Phillips (1971B) in a special booklet "Physiognomic
Classification of the More Common Vegetation Types in
South Africa, including Mozambique", issued by Messrs.

Loxton, Hunting and Associates, Johannesburg. As the terms
listed on this page are used throughout the text it would be
a lengthy task to replace them at this stage. The East Griqualand sector and that beyond the N . E. surrounds, defined in
Appendix 1 and shown on Map IV, are not included in the
discussion of bioclimatic groups and subregions.
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Group and
Sub-chapter No.—continued
3

12

EVERGREEN FOREST, SHORT FOREST AND WOODED
SAVANNA ( I N C L U D I N G UPLAND FOREST AND
WOODED SAVANNA OF THE NGOME F A C I A T I O N ) !
HUMID TO SUBHUMID

4

HIGHLAND TO SUBMONTANE FOREST, SHORT
FOREST AND WOODED SAVANNA: HUMID TO SUBHUMID

5

MONTANE FYNBOS, STUNTED EVERGREEN FOREST
AND SMALL-LEAVED EVERGREEN SCRUB: HUMID
TO SUBHUMID

6

UPLAND MIXED SCRUB AND WOODED SAVANNA:
MOISTER FACIATION : SUBHUMID TO MILD SUBARID

7

RIVERINE (TUGELA) SCRUB AND WOODED SAVANNA : SUBHUMID TO MILD SUBARID

8

UPLAND MIXED SCRUB AND WOODED SAVANNA:
DRIER FACIATION: MILD SUBARID

9

LOWLAND TO UPLAND MILD SUBARID MIXED
SCRUB AND WOODED SAVANNA ( Z U L U L A N D )

10

SUBARID RIVERINE AND LOWLAND MIXED SCRUB
AND WOODED SAVANNA

11

ARID LOWLAND SCRUB AND WOODED SAVANNA
(ZULULAND)

Because of their particular importance the subject of soils and land use rating is discussed in
a special sub-chapter:

THE SOILS OF THE BIOCLIMATIC GROUPS: A REVIEW
OF THEIR DISTRIBUTION, LAND USE RATING, SPECIAL CHARACTERISTICS AND PROBLEMS

1 Soils: Identity and Distribution
2 Soils: Land Use Rating
3 Soils: Special characteristics and problems
COMPARATIVE ROUGH ESTIMATES RELATING TO CAPACITY FOR PRODUCTION,
EFFICIENCY OF INFRASTRUCTURAL FEATURES AND EFFICIENCY AND AVAILABILITY OF LABOUR WITHIN THE BIOCLIMATIC
GROUPS
An attempt is made to provide rough comparative
estimates for each group in terms of (1) Relative Quantity and Quality production capacity
of Bioclimatic groups or subregions: Crop, Forestry and Animal, both Actual and Potential
(2) Relative Efficiency of certain infrastructural Features, at present
(3) Relative Efficiency and Availability of Labour at
present
The scales applied are:
(1) R.Q.S.: Relative Quantity!Quality Scale
1: high or good, 2: moderately high or moderately
good, 3: fairly high or fairly good, 4: low or poor,
5: very low or very poor
(2) R.E.S.: Relative Efficiency Scale
values as above
(3) R.A.S.: Relative Availability Scale
1: abundant, 2: moderately abundant, 3: fairly
abundant, 4: low, 5: very low.

BIOCLIMATIC GROUP No. I
TITLE (BASED ON BIOCLIMATIC POTENTIAL): COAST LOWLANDS:
EVERGREEN FOREST, SHORT FOREST, BUSH AND WOODED SAVANNA:
HUMID TO SUBHUMID*
I
1

BACKGROUND

Synonymy of the vegetation

Bews (1912-20)

Coastbelt: Coast Forest, Coast Scrub and Treeveld

Pole Evans (1936)

Evergreen and Deciduous Bush and Subtropical Forest

Adamson(1938)

Subtropical Forest

Bayer (1938)

Coastbelt: Evergreen Subtropical Forest, Coast Evergreen Scrub and Treeveld

Pentz (1945)

Coastal Evergreen Bush

Acocks (1967)

Coastal Forest and Thornveld

Edwards (1967)

Coast Vegetation: sundry subdivisions of Coast Lowlands, e.g. Coast Lowlands Forest,
Coast Acacia karroo-A. robusta Thorn Scrub (Tugela Basin)

Moll (1967)

(1) Coast Lowland Forest and Phoenix Bush Clump

* KQ\hséii\.\s:TallThicketinvi\a.ceoï
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Bush&niLTall WoodlandjOpen

Woodland instead of Wooded Savanna.

BIOCLIMATIC SUBREGIONS

2

Distribution

A belt from high water mark: 5 to 25 miles wide - averaging some 15 miles - and extending from the Mtamvuna
in the SW to the boundary of the Province with Mozambique in the NE; the elevation from sea-level to 500 -1 0001 500 feet.
NE Surrounds

Extensive in the Bantu and European areas in the Ubombo, Hlabisa, Empangeni and
Mtunzini districts.

Tugela Basin

A petty area near the river mouth.

SW Surrounds

To varying extent in the Bantu areas in the Ndwedwe, Mlazi, Mzinto and Port Shepstone
districts; in the European areas in the same districts and notably in Mzinto and Port
Shepstone.

3

Land use relative Quality/Quantity scale: Formulae summary
Actual

Potential by 1988

Annual Crops

European: (1/2) - 3
Bantu:
(3) - 4

European: 1 - 2
Bantu:
3, if pressure reduced, otherwise
(3)-4-5

Perennial crops

European: (1) - 2 - 3
Bantu:
3-4-5

European: 1-2
Bantu:
(2) - 3

Veld pasture

European: 3 - 4
Bantu:
(3 - 4), 4 - 5

European: 3 - 4
Bantu:
3 - 4 if pressure reduced otherwise 4 - 5

Established pasturage

European: Nil
Bantu:
Nil

European: 2 - 3 ( 1 : occasional)
Bantu:
Unlikely

Irrigation

European: 2 - 3
Bantu:
South African Bantu Trust
(S.A.B.T.)

European: 1 - 2
Bantu:
2-3

Forestry

European
S.A.B.T

European
S.A.B.T

Wattle

European: 3 - 4

European: 3 - 4

European: (2) - 3
Bantu:
3-4
European: (2) - 3 (restricted)
Bantu:
4

European: 2 - 3 ( 1 : occasional)
Bantu:
(2) - 3 - 4
European: 2 - 3
Bantu:
3

European:
Bantu:
European:
Bantu:
European:
Bantu:

European: Bantu:
3-4
European: (1) - 2
Bantu:
3
European: 1-2
Bantu:
3-4

Livestock
Cattle
Sheep
Goats
Pigs
Poultry

1-1/2-2

(2) - 3
4-5
2-3
5

1-1/2-2

(1) Conservation
projects

No official; sugar industry: (2) - 3;
farmers: 3 - 4

Sugar industry Hkely to set a lead: (1) - 2 - 3

(2) Recreation
facilities

Provincial Game and Nature Reserves :
FWeMapXL- 1 - 2

Additional projects under consideration:
1 -2

Development related
to Agriculture/
Forestry

European: 1-2: considerable
Bantu:
(2) - 3: moderate

European: 1-2: considerable
Bantu:
2 - 3: moderate if aided and
pressure on land reduced
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Outstanding
other
development

Actual

Potential

European: 1-2: considerable
Bantu:
Impact through European
sector moderate (2) - 3

European: 1 - 2: considerable
Bantu:
Could be considerable, 1 - 2,
depending on aid

4 Earlier appearance of vegetation
Evergreen forest, bush and scrub, with glades of wooded savanna and grass, a mosaic of: littoral scrub, bush and
forest; taller inland communities of the same types; thorn and other scrub, probably due to fire and, later, to
Bantu livestock.
5

Present appearance of vegetation

Almost wholly secondary bush, scrub, grass on fallow lands; very extensive sugar areas, moderately extensive
exotic tree plantations; a few relict patches of forest conserved by the Department of Forestry - in Zululand.
6

Bioclimatic subregions

Vide Maps IV and V, the better favoured subregions are: lb (humid to subhumid) and la (humid to humid/subhumid), the lesser favoured being subregion Ic (subhumid) and the least favoured being subregion Id (sub-subhumid). The subregional titles are recorded in Appendix IV and in the Legend to Map IV. Subregion Ic and Id
are local, petty and exist only in the NE surrounds.
7

Geobioclimatic subregions

Details for the subregions are shown in Appendix XII and on Map VII.

n
A

CRITERIA

PHYSICAL FEATURES

1—Climatic hazards
(i) Although the ecologically dry months are 0 - 1 - (2) only, dry spells of several weeks duration do occur, which
retard the growth and reduce the yield of sugar: e.g. 1965 in some areas of the SW and the NE surrounds.
(ii) Rare to occasional heavy flooding, as in July 1963.
(iii) Frost nil to very rare and very mild, but may damage sugar as in 1964 and 1965, in the NE and SW surrounds on rare occasions.
(iv) Lightning and hail: rare, may harm young stock but human fataUty very rare.
(v) Humid heat not conducive to high working comfort for Europeans during October/March: (1) - 2 - 3.
2

Soils: Identity and distribution

3

Soils: Land Use Rating

4

Soils: Special characteristics and problems

5

Water resources: General*

V

* Re paragraphs 5, 6 and 7 — Vide the reports on the Water
Resources of the Coastal Areas of N. Natal and Zululand
(Chew & Bowen: 1967, 1971) and on the Water Resources of
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Vide sub-chapter 12 of this chapter.

the Natal South Coast Rivers (Ninham Shand & Partners:
1961,1971).

BIOCLIMATIC SUBREGIONS

Actual

Potential

Water Resources: General—continued
Generally the group is well supplied with water: the
fair to good rainfall, well distributed over most of the
year, and the large number of rivers and their tributaries traversing the various subregions. High humidity
and cloudiness help to reduce the loss of moisture by
evaporation. Vide Map X.
6

The prospective development of resources is encouraging.

Major rivers

NE Surrounds

From the NE to the SW the more significant catchments are those of the Mkuzi, Msinene,
Nyalazi, Hluhluwe, Msinduzi, Nseleni, Mhlatuzi and the Amatikulu. The mean annual
run off is 500- 1 000 acre-feet per sq. mile (Coast lowlands) (Midgley: 1953).

Tugela Basin

Tugela.

SW Surrounds

From the Tugela to the SW, the more important catchments are those of the Mvoti,
Tongaat, Mhloti, Mgeni, Illovo, Mkomaas, Mzimkulu and the Mtamvuna. M.A.R. 500
acre-feet per sq. mile (Coast lowlands).

7

Act

Potential

NE Surrounds

Nil

A dam at Obanjeni on the Mlalazi in Bantu
area

Tugela Basin

Nil

Nil

SW Surrounds

Nil

Nil

Water occurs at shallow depth in the
sands but the yield is low

Little expansion is likely. (For later data
for SW surrounds see Map 10, Loxton et
al. (1969))

8

9

Major dams

Underground water

Water for hydro-electric generation
Nil

No sites have been proposed.

Although no major dams for this purpose exist, sugar growers irrigate appreciable areas of their land by water drawn
from private sources. For example, in
Zululand - excluding Hluhluwe which
lies partly in other groups - 4 - 10% of
the area (148 000 acres) is irrigated; on
the North Coast 3 - 6 % of some 45 000
acres are irrigated respectively; on the
South Coast virtually none of the sugar
is irrigated, (du Toit and Murdoch
1967).

Although there is no record of projected
large scale development of irrigation the
water is adequate for appreciable expansion.
The economics of irrigation, especially
sprinkler, in terms of the capital expenditure
and the additional yield per acre, should be
examined for each ecological sector.

10 Water for irrigation

B
1

BIOLOGICAL

Major ecosystems

Long continued, intensive and extensive disturbance of the natural vegetation, the associated animal life and of
the soil has wrought profound changes in the original ecosystems, but there are small relict areas at scattered
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points which have, in varying measure, escaped the worst of the influences of man and his hvestock. Edwards
(1967: 65 - 88) outlined some of the vegetation communities in the comparatively small area of the Coast Lowlands within the Tugela Basin, some of which occur in the SW and the NE surrounds. There are yet others in these
two sectors. The relict forest, bush, scrub and hydrophytic communities require detailed investigation, with the
object of reconstruction of the ecosystem which once existed. In the several Game and Nature Reserves - Mount
Edgecombe, Mlalazi, Richards Bay, and notably St. Lucia - efforts are being exerted to conserve and reconstruct
the three prime constituents of the ecosystems: vegetation, animal life and the environment.
2

Ecological significance of the terrain for tiie development of agriculture and forestry

The biological features and physical factors are obviously favourable to the production of certain ranges of annual
and perennial crops, exotic forestry plantations and, within limits, livestock husbandry: notably cattle and pigs.
Whilst there is a roughly graduated range of climatic conditions from the Mtamvuna to, say, St. Lucia, notably
in temperature, the overall complex of conditions permits various subtropical-tropical economic plants to be
established. Broadly the "degree of tropicality" increases from Durban to the Tugela and is even more marked
from that river to the Mo9ambique border, whilst south of Durban to the Mtamvuna it is less.
This is reflected in the spectrum of genera and species of coast forest plants: the further southwestward the
lower the number (Marloth: 1908: 200 with references to conditions in the Cape Province). Bews (1921, 1925)
commented upon this with reference to the coast and coast hinterland forests of South Africa, to which I added
a note on the woody forest species occurring in Natal and onward to the forests of Knysna and George (Phillips:
1931B: 161-164). Broadly the successful production of subtropical-tropical annual and perennial crops foflows
this general pattern, but the agroclimatic analogues or homoclimes (Nuttonson: 1947) have not been studied
in detail.
3

Crop production (European)

European-owned land occurs within the Port Shepstone, Mzinto, Inanda and Lower Tugela districts more particularly and to a petty extent in those of Mlazi and Ndwedwe in the SW surrounds and, more widely, in the
Mtunzini, Empangeni, Hlabisa and Ubombo districts in the NE. In the basin the area is petty.
Rainfed: Annual
Actual

Potential

Maize not locally important.

Could be improved in quantity and quality, through
better husbandry
Perennial rain-fed largely
Sugar: {Vide paragraph AlO re the comparatively
Additional land perhaps suitable for cane is being sursmall percentages under irrigation, except for the
veyed pedologically by Mount Edgecombe, against
sugar region (15) on the North Coast, where 20% is
thepossibility of an expansion. Increased yield per acre
irrigated; extensive areas under sugar in sugar regions
is also feasible in hght of better varieties and impro2 (in part in Coast Group), 3, 4, 5, 6, 10 and 13 (Zuluving crop and soil husbandry,
land): 14, 15, 16 on the North Coast, 27, 28, 30 (South
Coast): vide du Toit and Murdoch (1967). The average
yield of cane for the 1965-66 season was about 33 tons
per &crQ (vide Map IX (1)).
Banana: Durban-Pinetown area: 3 500 acres, of which
1 000 are well farmed; 2 000 - 2 500 acres. South Coast,
of which 1 000 are well farmed: North Coast 200 acres
of which half is well farmed. The yields from the well
farmed areas are 3 - 5 tons per acre {in lit. E. Nyenhuis: 1968).

The South Coast is bioclimatically marginal, the northern areas being more favourable ecologically; expansion in the more favoured localities and improved crop
and soil husbandry could raise the yield,

Pineapple: Cayenne: Empangeni-Heatonville 1600
acres; Hluhluwe 2 800 acres, Queen: Hluhluwe 50/100
acres; average yield: Cayenne 25 tons. Queen 8 tons per
acre {in lit. E. Nyenhuis: 1968).

Improved quality and yield, could be produced, could
the market absorb the fruit,
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Actual

Potential

Sisal: This is grown in the Hlabisa district, the returns
have been :^ to ^ ton fibre per acre, in better seasons.

Expansion is possible in the Hlabisa and Ubombo districts.

Coffee: EarUer grown (C.arabica) but discontinued owing to Hemileia rust; C.arabica is being tried again in
localities where C.robusta (less susceptible to Hemileia)
might do better. C.robusta produces a less valuable
"bean" but might prove better suited to the heat of
the coast.

The Dept. Agric. Tech. Services is gathering useful information.

Coconut: {Cocos nucifera): Some poor grade, casual
plantings exist in the NE surrounds, but no selected
material has been established. The indications are that
the terrain is at the southern limit of production. The
yields could never be more than mediocre.

Production should be for local use; improved planting
material should be sought.

SubtropicaljTropical fruit: Avocado, papaw, mango
and litchi are produced in limited amount, the quahty
too often moderate to mediocre only.

Better varieties and improved horticultural husbandry
could produce better quality fruit, of a standard worth
exporting overseas by air. Useful work has already
been done by the Department Horticulture, University
of Natal.

Pecan and Macadamia nuts: Trial plantings are serving
as useful indicators; suitable Pecan varieties are available, but it will take many years before approved material is available for Macadamia in quantity.

Pecan of appropriate varieties might be established in
suitable wind-protected localities, on well-drained
soils. An appreciable expansion of Macadamia would
not be wise, pending the production of suitable bud
wood.

4

Irrigation

Sugar: As already noted, supplementary irrigating of
this crop is applied in parts of the North Coast and
Zululand.

It is feasible that a working "rule" could be evolved,
based on the studies now in progress at Mount Edgecombe, indicating the circumstances in which it could
be economic to irrigate.

Rice: Owing to the increasing demand for this staple by
all races and the difficulties associated with import, the
production oïhoth padi (fully irrigated) and of hill rice
(irrigated either not at all or on a supplementary basis)
is worth consideration. No critical work has been accomplished, but casual sowings are promising.

Suitable varieties ofpadi and hill types should be sought
(Mozambique, Austraha and Asian countries which
would co-operate). Experience in selection and the preparation of sites for trials must be gained. It is likely
that the beginning of a local industry could be developed, within a decade.

5

Pasturage (Veld)

The veld is inherently poor in nutriment and palatabihty: R.Q.S.: 3 - 4 to (3) to 5, being little more than
an exercise ground. It has also been despoiled in basal
cover and vigour, through lack of management.

6

The prospects for a high quality veld are poor, given
even fair attention: indeed veld might easily deteriorate
through increased pressure by cattle: R.Q.S.: 3 - 4 or
(3)-4-5.

Pasturage (Established)

Apart from some incidental studies by van Rensburg
(1941-43), no concerted effort has been exerted to
establish either indigenous or other grasses.

Investigation is worth while, care being taken to consider both technical and economic aspects of establishment and management - this will be difficult for the
average stock farmer.
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7

Crop production (Bantu)

Actual

Rain-fed - Annual
Potential

In both the SW and the NE surrounds the standard of
subsistence crop production is occasionally fair but
more widely poor: R.Q.S.: (3) - 4 - 5, or occasionally
3 under better individual husbandry. The staple crops
are maize, sorghum, kaffircorn (in drier localities),
sweet potato, occasionally potato (as in the Port Shepstone district), mdumbi,* cowpea and pumpkin. The
pressure on the cultivated land is considerable owing to
the large number of persons dependent upon a given
area. The Dept. B. Ad. & Dev. is conducting valuable
extension services so as to raise the standards of soil
and crop husbandry.

The standard of production could be raised but unless
some relief be given to the land through reduction of
persons dependent upon it, the good services of the
officials responsible will not be able to make the necessary impact. The R.Q.S. could remain at (3) - 4 - 5 or be
raised to 3, depending upon the measure of population
reduction possible through employment in "border"
and "interior" industries.

Rain-fed
Sugar was produced to 1st May 1966 on over 3031 000 acres (duToit and Murdoch: 1967), most of this
in the Coast Lowlands and all dependent upon rainfall.
The reported average yield of cane harvested for the
season 1965-66 was only 16,6 tons per acre. With 3,7%
of the area under cane, the Bantu growers were responsible for 1,6 % of the production, only. This is due to the
lack of sufficiently high standards of soil and crop husbandry and the insufficient use of fertilizer. 3 - 4,5.
No irrigation has yet been developed.

Perennial
Given the necessary degree of attention to crop and soil
husbandry and fertilizing, the yield could be raised.
Moreover, further areas could be brought under sugar,
depending upon quota arrangements: (2) - 3.

8

Sites suitable for supplementary irrigation exist.

Pasturage veld (Bantu)

Much despoiled by heavy stocking: in better portions
3 - 4 , but more often 4 - 5 .
9

If pressure of stocking be reduced: 3 - 4, otherwise
4-5.

Pasturage: Established (Bantu)

Nil.

Pasture estabhshment is unlikely because the expense
and technical difficulties are considerable, but an economic approach might be stimulated from experience
gained by European farmers.

10 Crop production (Indian)
Indians produce vegetables and subtropical fruit, the
former intensively, in the vicinity of the larger centres
in the SW surrounds and notably around Durban,
Pinetown and along a portion of the North Coast.
Details of the agro-economics along a sector of the
North Coast are being investigated by Greyling et al.
(1967-69 MS).

The investigation by Greyling et al. sponsored by the
Natal Town and Regional Planning Commission
should be a guide to prospective policy and practice.

Indian sugar growers had 73 963 acres under crop for
the season 1965-66 - much of which was in the Coast
Lowlands - and yielded 5,6 % of the industry's total
production for that season. (Vide du Toit and Murdoch: 1967.)

Indian cane producers are assisted by Mount Edgecombe in their problems. The efficiency of production
is variable, according to the small dimensions of the
producing unit and the limited knowledge and energy
of the grower. A gradual if uneven tempo of improved
production is likely.

* Also mdumbe: Colocasia antiquorum var. esculenta.
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11 Livestock production (European)
The biochmatic setting is more favourable for livestock in the SW surrounds and less so in the northern reaches
of the NE surrounds. It is evident that given adequate husbandry and all that this implies, cattle could be carried
successfully where previously this was thought difficult if not impossible. Progress in both beef production and
dairying depends for its economy upon the tempo at which established pasturage and other food are provided.
Actual

Potential

Cattle

Variable, according to both broad geographic position and local ecological
setting: range in R.Q.S. (2) - 3 to 2 - 3.

Assuming selection, husbandry and feeding
improve at a satisfactory rate, the R.Q.S.
could be more widely 2 - 3 .

Sheep

Ecologically unsuitable, except for mutton; in small flocks under careful management ; verminosis demands constant
control: (2) - 3 - 4.

As the veld is "tamed" and established pasturage is extended, sheep could be run more
widely, but always on the basis of intensive
husbandry and management. Systematic dosing for helminths must for long be imperative. Ultimately the rating might be 2 - 3.

Goats

No significance.

No significance.

Pigs

Varying much according to ownership
(2) - 3.

Could be improved through better husbandry and feeding to (1) - 2.

Poultry

No large units: farm scale 2 - 3 , other
than at Tongaat.

Could be improved by steady application of
modern techniques, as in the warm, humid
regions of the U.S.A. The humidity-heat
complex need not be a limiting factor where
funds are available for the introduction of
modern installations and practices: 1-2
could be the ultimate rating.

12 Livestock production (Bantu)
In the NE surrounds the cattle bear a varying proportion of the indigenous Nguni blood and accordingly withstand the biochmatic conditions better than those with a larger admixture of exotic blood. They are more thrifty
foragers. In the SW surrounds there is a greater proportion of exotic blood but the ecosystems are more congenial.
Cattle

3-4.

(2) - 3 - 4, depending upon husbandry, feeding and the provision of health services;
under special conditions might ultimately
be 2.

Sheep

Poor type: 4; subject to helminth and
other pests and diseases.

Only through intensive education and demonstration could the grading be raised to 3.

Goats

3 - 4 , in smaller numbers than inland.

3 - 4 , unlikely to be carried in large numbers.

Pigs

4 - 5 , poor types and not numerous.

Until better blood and husbandry and more
food, suitably fed, are introduced, the grading must remain 4 - 5; could be raised
locally to 3.

13 Livestock production (Indian)
According to rehgious and traditional history and setting, the Indian communities carry limited numbers of
livestock. Details are being studied for a part of the
North Coast by GreyHng et al. (1967-68).

Recommendations Ukely to be made by Greyling et al.
might give a lead to policy and practice, which could
stimulate production. This community should be able
to produce certain types of livestock efficiently and
economically.
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14 Livestock: Health
In the European sector efforts have been made in
recent years to raise the standard of health. There
remain problems associated with Schistosomiasis in
some districts of the NE surrounds and also with
several subtropical-tropical cattle diseases. Progress
in the Bantu area is also commendable but the scope
for improvement is great.
15 Forestry
From the Mtamvuna to the Moc^ambique border the
group - in its subregions la (humid to humid subhumid) and lb (humid to subhumid) {Vide: Maps IV
and V) - is bioclimatically potential mixed evergreen
forest country. Some of this was originally fair to poor
high coast forest in the forester's terminology, some of it
coast forest of short and poor quality, some of it tall
evergreen bush and scrub successional in the better
localities to high forest and some of it in the several
grassland and wooded savanna stages successional to
coast forest. Observations recorded by Fourcade
(1889) indicate how great has been the destruction of
forest along the coast.
The ecological indicators are all in favour of forestry
and subtropical crop production.
16 Indigenous forests
The history of the destruction of the forests and related
vegetation types for the purpose of establishing sugar
is summarized by Fourcade {op. cit.). So far as is
known, the forests were not anywhere conserved and
exploited upon a silvicultural basis by either the Forest Department or private owners. A technically based
Forest Department was established in Natal just after
the turn of the century, when the notable T. R. Sim
was appointed first Conservator. In the Cape Province
efforts to conserve and manage similar types of forest
had been undertaken from, say, 1875 onward to 1913,
when at long last it was realized that dependence upon
the indigenous forests for constructional timber was
a myth and that fast-growing exotics should be established on an appropriate scale.
Some of the littoral indigenous forest and scrub is
now protected by the Department of Forestry. This is
neither exploited nor managed, its principal function
being the conservation of sand dune, soil and water.
Destruction of these types has occurred and continues,
because control is not sufficiently strict.
There is httle conservation of forest in the SW surrounds, but in Zululand there is a considerable number of forests, of varying dimensions and degree of induced deterioration, under State protection. {Vide:
Map IX (8): distribution of State owned indigenous
forests and exotic plantations in Zululand.) The greater area is in the Hlabisa district, and fair acreages in
the Lower Mfolozi and Ubombo districts. The greater
proportion falls directly under the Department of
Forestry, but the S.A.B.T.-owned forests and scrub
forests, protected by the Department of Forestry,
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cover a large area in the Ingwavuma, Lower Mfolozi
and Mtunzini districts.
17 Establislied plantations
In the SW surrounds and on the North Coast the
stands of Pine and Eucalypts are wholly privately
owned, but in Zululand the bulk of the plantations
belong to the Department of Forestry and the S.A.
B.T., for whom the Department is the managing
agency. The precise ratio is difficult to establish from
the data available, but it appears that in Zululand the
Department of Forestry and the S.A.B.T. areas form
about 85 to 90 per cent of the total. In the SW surrounds it is estimated that in Group I (Coast Lowlands) and Group 2 (Coast Hinterland) the Stateowned and S.A.B.T. stands are only about 30 - 40%
of the total plantings of Pine, Eucalypts, Poplar and
various other exotics.
The main plantations of the Department of Forestry
are in the following localities in Zululand: Dukuduku,
Estuary, Fanis, the Narrows, Meersig, Mputa, Nyalazi. Vergoeding, Empangeni, Kwambonambi, Langepan and Port Durnford, the S.A.B.T. stands being
at Mtunzini, Mbazwane, Sokuku, Sibaya, Mabaso
and Manzengwenya. {Vide: Map IX (8): Zululand).*
Mensurational, managerial and silvicultural studies
by the Department of Forestry have for long revealed
the truly remarkable volume increment per acre in
Pinus patula and P.elliottii, Eucalyptus grandis {saligna) and several other Eucalyptus spp., for both pulpwood and timber. These compare favourably with production anywhere else in the subtropical world. (Vide:
Hiley (1959) re production of conifers in South
Africa and various Department of Forestry reports
and bulletins re increment in Pine and Eucalypts.)
The impact of extensive plantations upon Zululand
has been great in terms of the home economy of the
three races. Furthermore the related secondary industries are active, thus adding greatly to the local
economy.
18 Prospects for tlie nearer future:
Large areas have been set aside for the establishment
of plantations in Zululand, both by the Department
of Forestry in its own reserves and by that department on behalf of the S.A.B.T.: the largest single unit
being 32 600 acres of suitable land at Sordwana. Private enterprise in Zululand also holds, in toto, large
areas suitable for expansion. No State plantings are
scheduled along the coast in the SW surrounds, whilst
the amount of suitable privately owned land is limited.
Admitting the splendid volume of production of
pulp and timber, I stress the desirability of the State
authorities examining the conditions with an eye to
future policy and practice.

* Vide South African Timber Growers' Association and South
African Wattle Growers' Union survey of timber acreages and
uses, private sector, 1968.
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A petty point should be mentioned here: aesthetically it is desirable that picturesque settings should
not be spoiled by the establishment of regular blocks
of plantations, cheek by jowl with indigenous vegetation - as for example in the environs of St. Lucia
Lake.
19 Wattle
Wattle is out of its better ecological setting, but is
useful for poles, shelter and fuel. (Vide: Map IX (7)).
C HUMAN AFFAIRS
Population distribution
In population the Coast Lowlands is the most significant bioclimatic group, containing about three quarters of the European, nine tenths of the Indian and
almost three quarters of the Coloured populations of
the Province, as well as a number of Bantu Locations
and Reserves and portions of others.
The dimensions of the rural White and Bantu populations and of the areas of the ethnic sectors in the
group are summarized in Table II, Chapter 7.
A marked change has occurred in the numbers of
the several races, in human and physical infrastructural, industrial, commercial, general service and other
details, during the past twenty years, a series of
changes inevitably to continue. Rural, peri-urban and
urban conditions and interrelations have dramatically
changed and will change even more in the future.
About half of the Province's urban settlements have
developed in this group. (Vide: Fair: 1955 regarding
the period 1946-51.)
D ECONOMICS
1 General
Obviously the full economics of the Coast Lowlands
is too involved and divergent to discuss except in the
broadest outline.
The complex economy of Durban lies at the one
extreme: ride: McWhirter: 1959; Katzen: 1961. Those
of the vigorous sugar industry and of the younger,
smaller but nonetheless vital forestry industry lie in
between the foregoing and the relatively simple economy of the European farming community and the even
simpler one of the rural Indians. Important, if less
complex than either of these, is the subsistence and
cash economy of the Bantu in their homelands. This
is intimately linked with the cash economy of those
Bantu employed in the urban and peri-urban areas by
Europeans and others. Accordingly a veritable
kaleidoscope exists, of inter-woven activities and interests, constituting an ever-increasing economy-complex of impressive vitahty and promise!
The vast contribution made by sugar is in a class
by itself. Forestry, in its various ramifications, is
younger but distinctly promising. Its contribution to
the better utilization of some of the poorer soils (Rating A3-4-5: fair to poor to very poor) in the Coast

Lowlands, as in Zululand, could be considerable not
only as to pulpwood and timber but also for the employment for Bantu in their homelands. It could also
be more significant on the South Coast. Sisal is playing
a role in a portion of Zululand and could be more
significant could it be produced for substantial export.
Its impact upon the economy of the local Bantu is
already helpful, whilst local Indian communities also
gain through employment.
A valuable contribution could come from a much
larger production of milk, mutton, poultry, beef,
vegetables, subtropical fruit, banana, pineapple,
coffee and rice.
The development of the port, aluminium smelter
and township at Richards Bay will stimulate the
economy locally in the NE surrounds: those standing
to gain would be producers of milk, beef, poultry,
fish, vegetables, fruit and the staple Bantu food materials. All the races should thus be able to contribute
to and gain from this new market. The petty industries depending upon agricultural commodities and
the usual services intermeshed with sugar production,
forestry and crop and livestock production will not
take long to appear, develop and diversify to meet
technical and other requirements.
On the North and South Coasts the various holiday
centres will improve in standard and expand whereever appropriate facilities permit: this should be a
profound stimulus to local purveying of milk, meat,
poultry, vegetables, fruit and other commodities.
The prospective importance of Empangeni - as a
general industrial, commercial, service and business
centre - once the port and smelter at Richards Bay
and the new rail link with Vryheid and beyond exist,
is obvious.
Undertakings for processing of timber, for the
making of paper and the like, already established in
the SW surrounds and at Mandini, should expand and
would be joined by new participants in similar and
related activities. Satellite or linked industries would
soon come into being, which, together with the expanding prime undertakings and those newly established, would add to the socio-economic activity both
locally and further afield within the group and
beyond.
It is thus evident that the economy is already multifarious and intensive and promises well for the future,
not only in its general industrial, commercial and related aspects but also for sugar, forestry, subtropical
fruits and, in smaller measure later perhaps, for coffee,
and definitely within the next decade for milk, beef,
poultry, pork and vegetables. Recreation and tourism
are already cash winners and will grow rapidly.
No detailed economic survey for the whole complex
has ever been made but useful sectional contributions
have come from the Department of Economics, University of Natal (Horwood et al. during the last
decade), all of which go to swell the desire for more
detailed and synoptically co-ordinated surveys of the
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Lowlands as a whole. (Vide: McCrystal and Moore:
1967, on Zululand.)
The growth in the agricultural, forestry and related
economy in the European sector could well be 4 - 6
fold within 20 - 30 years.
2 Subsistence and Cash Economy: Bantu
The review of the crop and livestock production in
the Bantu Locations and Reserves (Chapter 4) reveals
that the subsistence economy is variable, according
to the local and seasonal circumstances. After satisfactory rainy seasons it is good to fair: (2) - 3, but after
poor ones it is locally fair to widely poor: (3) - 4.
In the SW surrounds, where access to rural and urban employment is easier, and in Zululand where the
Reserves are within shorter distance of sugar and timber or pulpwood producing centres, the subsistence
economy won through staple crops and, in lesser
degree from livestock, is augmented by wages either
in the Lowlands or beyond. The provision of the
opportunity for growing cane has a valuable local
effect - by far the greater proportion of the 30 - 35 000
acres being in this group. This and the encouragement
to sell surplus cattle should have a helpful impact
upon the local economy.
Looking twenty years ahead it is predicted that,
assuming satisfactory extension services and also a
reduction in pressure by man and livestock, the subsistence and the cash economy could be viable. I estimate 2 to 3 fold its value in 1968.
3 Subsistence and cash Economy: Indian
A comprehensive study of the subsistence and cash
economy of this ever growing community has still to
be made. This is not to under-rate the valuable investigation by the Department of Economics, University of Natal (Horwood et al.) already mentioned.
Some light is also being cast upon a local sector part of the North Coast - by the survey conducted
by Greyhng et al. (1967/69), which should help toward
assessing the economic achievements and problems
of the Indian farmer. The communities vary much in
their economic setting, abihty, industry and achievement and in their dependence upon employment other
than on the land. An able extension service, arrangements for credit and assistance in marketing and pricing would raise the economic status of the better
farmers. The existing economy-R.Q.S. 3-4-5 could
be raised to, say, 2 - 3 in the better echelon in twenty
years.
The satisfactory working of some 74 000 acres of
cane during the year 1965-66 is a good augury for the
future of production.
4

Economics of Crop and Livestock Production:
Records and Costings: European
Sugar and forestry excepted - for which the records
are more reliable than for other kinds of production the farmers are no better than elsewhere in keeping of
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technical and economic records. It is hoped that the
Department of Agricultural Technical Services and
the Department of Agricultural Economics and Marketing will estabhsh more study groups for inculcating
a practical appreciation of the need for the keeping
and the interpreting of records.
5

Economics of crop and livestock production: Records
and costings: Bantu
Inherently the agricultural activities of the Bantu and
the lack of formal education do not permit the making
and the interpreting of technical and economic
records. The Department of Bantu Administration
and Development notes, however, the main trends in
production and the related economic data for the
major commodities.
6 Economics of industries related to agriculture and
forestry
Sugar processing is the most significant related industry, with intim.ate and widespread impact in much of
the Lowlands and also in parts of Group 2 (Coast
Hinterland) and beyond. The forestry industry, in its
establishment, tending, exploitation, utihzation and
processing stages is annually playing an increasing role
in the economy of parts of the terrain, especially Zululand. The Mandini pulp and the associated paper
plant draw much raw material from beyond the Lowlands. This is true also for processing plants - for
cereals, fruit, meat, milk and the like - in Durban. The
technical activities and the status of economic achievement of the interests mentioned are well above standard, auguring well for the growth of a sound economy
associated with an expanding local production but,
for long, augmented appreciably from outside the
Lowlands.
7

Prospects for the agricultural, forestry and related
economy: 1988 - 2000
A study of the potential of annual and perennial crop
production, animal production and forestry confirms
that the economy will be greatly enhanced in 20 - 30
years, assuming that technical and socio-economic requirements are adequately provided. The total economic achievement could well be 4 to 6 fold that of the
present in the European areas, 2 to 3 in the Bantu and
3 to 4 in the Indian.
8 Border industries
The Province is almost entirely a "border industrial"
region because the industrial areas are considered to
be close enough to the Bantu homelands to permit
people to work for local industries but yet to five at
home. This is noteworthy in light of the Gazette
Notice, 19th January, 1968, empowering the Government to prevent the establishment and extension of
industries in places where Hvingat home is not possible.
The industrial interests offering employment to
Bantu draw their labour either from the homeland
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residential areas or special townships. The formally
proclaimed "border" centres are few. The concessions
linked with "border industries" will probably stimulate industrial development not only in and around
Empangeni but elsewhere within this group. Concessions have been granted within this group to Indian
industrialists, conducting factory operations mainly
with Indian labour, at the following so-called "border" areas for Indians: Tongaat, Verulam and Stanger.
9

Possible impact of prospective development upon the
principal subregions
Subregions la and lb - extending from Mtamvuna to
the Mozambique border - have already been profoundly influenced by the estabhshment of the sugar,
timber and, locally, various secondary industries.
They will be more influenced as these industries expand and diversify and new ones develop. Such impact is likely to be significant in Zululand because of
the projected activities at Richards Bay, Empangeni
and in their precincts. Because of their petty dimensions, subregions Ic (subhumid) and Id (sub-subhumid), mainly in the Bantu areas in the Lower
Mfolozi and Hlabisa districts, are unlikely to be influenced, except indirectly through activities in and
around Empangeni.
The following salient features exist in Zululand:
E INFRASTRUCTURE
1 Physical Infrastructure
Roads: The main road from the Tugela to the NE
and Swaziland is gradually being improved in
alignment, drainage and surface, making it
an all-weather route, except locally after
especially unfavourable weather. District
roads are also being improved but still present problems during the rainy months. The
sugar areas are fed by ever improving roads,
but many farm roads are still poor during
the rains R.E.S.: main and major: 1 - 2, district: 2 - 3 , farm: 2 - 3 .
Rail:
The line from the Tugela to Empangeni onward to Mtubatuba and the interior - with
spurs inland from Ginginhlovu to just beyond Eshowe, from Empangeni up the
Nkwaleni Valley and with a short Unk with
Mandini near the mouth of the Tugela - is at
present adequate. It is likely to be busier
once the Empangeni-Vryheid line, the harbour, township and smelter at Richards Bay,
the afforestation projects and the Pongola
and other irrigation schemes are operating.
The line will be electrified from Durban to
Empangeni to link with that from this centre
to Vryheid. Should the coal traffic be diverted from the main line along the new Vryheid-Empangeni line and onward, this would
attain about 17 000 tons daily (McCrystal
and Moore: 1967). R.E.S.: 3.

Fuel:

Power:

Coal is now transported from the coal fields
to the SW surrounds via Durban, onward
to Zululand. Should direct traffic be arranged, the haulage to Zululand would be
much reduced and that to the North Coast
and Durban would be shorter than by the
main line. R.E.S.: 3.
This is provided by E.S.C. thermal stations
at the main centres, and by the sugar industry at its mills. E.S.C. power will be available for the smelter at Richards Bay. R.E.S.:
2-3.

2 Human infrastructure
European personnel is employed in the sugar, forestry,
agricultural and general industrial, commercial and
servicing activities. Still light, this will increase with
the development of Richards Bay and Empangeni.
Indian labour of all categories is employed in the
sugar, forestry and other activities in the Basin and
the surrounds, except in Zululand, where Indians
are permitted on special permit only. R.E.S.: 1-2,
R.A.S.: ( 2 ) - 3 - 4 .
Unskilled Bantu labour is adequate for agriculture
and various other activities. It is noteworthy that in
addition to the males of 15 - 64 years, a number of persons both younger and older are employed. (McCrystal and Moore: 1967). Although it might seem that
labour should be sufficient for the developments scheduled for the next decade, any large undertaking demanding a greatly enhanced force might well find itself
short. Skilled Bantu labour, associated with the sugar
and forestry industries, is limited; semi-skilled labour
is more abundant but not sufficient for the need.
Mechanisation is definitely desirable wherever production and processing operations permit. R.E.S.: 3 - 4 ,
R.A.S.: 1 - 2 .
Education
The facilities for the education of European children
are adequate within limits but none exist for technical
training, hence advantage is taken of facihties across
the Tugela. The education of Indian children is provided in several centres. Bantu education, urban and
in the Reserves, is at the usual standard. University
education in Agriculture for Bantu has not yet commenced.* European: R.E.S.: 1 - 2, Asian: 2 - 3, Bantu:
4-5.
Public Health
Owing to its warm to hot subtropical climate the group
- particularly in the further NE surrounds - is enervating to Europeans during the greater humidity and
heat of the summer. The South Coast is more congenial at this season. Amoebiasis and Schistosomiasis
are hazards especially in the NE surrounds. Indian

* This is planned for the future.
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communities in the SW surrounds are also heavily
infected with Amoebiasis. Malaria still lurks in the
wilder reaches of the NE surrounds but, in the last
twenty years, has yielded much ground to modern
technique applied systematically in the breeding sites
of the mosquito. European: R.E.S.: 1 - 2, Asian: 2 - 3 ,
Bantu: 3.
Public health facilities should be improved for the
Bantu and the Indian - through the establishment and
staffing of additional and more widely distributed
clinics.
As irrigation is developed, the hazards of Schistosomiasis will inevitably increase, especially among rural
Bantu. Although curative treatment is now more effective, re-infection is a continuing challenge.
F

POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER LARGER
DEVELOPMENT
The expansion of the sugar industry, the further development of afforestation State and private, the building of dams and the opening of new land for irrigation,
the consequent intensification of the meshwork of
roads and the provision of supporting secondary industries are among the more spectacular of the foreseeable changes.
Tourism and recreation are also destined to be very
much expanded.
The impact of these and other forms of development
upon the group is likely to be great socio-economically.
Moreover, the vegetation, the animal life, the soils and
the water resources will all be affected. Some of this
impact will be for good but some will create problems
calling for solution as rapidly as possible.
Among these will be:
(i) the risks involved in the marked dependence of
so many cane producers upon this crop - in hght
of world marketing and pricing;*
(ii) the hazards in proceeding with extensive irrigation prior to learning more about the intimate
nature and responses of the soils and the economics of the apphcation of water;
(iii) the spread of Schistosomiasis in man and beast
through the extensive development of irrigation;
(iv) the prospective shortage of semi-skilled as well
as unskilled Bantu labour for the growth in general industry, in industries related to agriculture
and forestry and also in these rural industries
themselves;
(v) the necessity for a timely reduction in population
and of hvestock in some of the Bantu Locations
and Reserves if these are to be raised in potential
productivity during the coming quarter of a century - a socio-economic-politic problem of recon-

* The improved prospects for sugar, spasmodically, do not alter
the gravity of these risks, in the long run.
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dite nature, demanding vision, courage and leadership at all levels, as well as copious funds.
G TOURISM AND RECREATION
In the SW surrounds the Lowlands are not yet served
by official centres and facilities for tourism and recreation but, from the Tugela northeastward, there exist
the Mlalazi, Enseleni, Richards Bay, St. Lucia, False
Bay, Sordwana Bay and Kosi Bay Game, Nature Reserves and Parks. Private enterprise runs many centres
along the coast of the SW surrounds. Varying in
quality as these private undertakings do, it is gratifying to note the excellent facilities and management
provided by the Parks Board in its various reserves
and parks. {Vide: Map XL) R.Q.S.: Actual: 1-2,
Potential: 1 - 2 more extensively.
PROSPECTIVE
The expansion and improvement of the existing facihties on several of the official reserves and parks in
Zululand are apparently in mind. These should be
implemented as soon as possible. Private enterprise
is certain to show interest in providing further facilities.
The Department of Bantu Administration and
Development is examining the provision of recreation
areas for the Bantu, among these being sites in Location 3, Mzinto, Msineni Location in the Mlazi district. Reserve 10 in the Mtunzini district and at Kosi
Bay, Ingwavuma district. Bathing facilities near Location 4, Port Shepstone, near Mlazi township, near
Kwa Mashu township are being considered.
H

AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT IN AGRICULTURE, FORESTRY,
RELATED INDUSTRIES OR ANY MAJOR
DEVELOPMENT OF NON-AGRICULTURAL
FORESTRY NATURE
With the clear interest of the Provincial Administration in the protection of aesthetic features - principally
through the agency of the Parks Board - it is unlikely
that agricultural, forestry or industrial development
would be permitted to despoil outstanding features.
But if indeed such a risk exists the necessary legislation and mechanics should be provided as early as
possible.
Historic sites are already protected but where necessary the co-operation of the National Monuments
Commission and any other bodies involved should be
sought.
Biologically interesting features are cared for, in
some measure, by the Parks Board: but, a continuing
survey of the requirements is desirable. The cooperation of the Department of Forestry, private
forestry enterprise, the Botanical Survey and the
Wild Life Protection and Conservation Society should
be sought, as well as that of the sugar industry and
those cane farmers on whose land features of biologi-
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cal interest occur and which might be endangered by
development. The railway, road and other authorities
might inadvertently cause damage to scientifically
interesting features - where massive new alignment

and cut, fill and bridge construction are involved.
Their co-operation should be won before decisions are
made about alignment likely to affect interesting historical and scientific features.

Ill S U M M A R Y O F C O N C L U S I O N S A N D
The geographic range and the very complexity of the
actual and the prospective development within the
Coast Lowlands render difficult the drawing of a succint set of conclusions and recommendations. I concentrate therefore upon some selected features which,
in my opinion, should rank high in the sequence of
priorities.
1

General conclusions regarding potential development
in agriculture, forestry and related industries
Although I concentrate upon conclusions within the
range listed, it is imperative that all these should be
linked in thought with more general industrial development, the expansion and diversification of commercial and other services and the intensifying and improving of the transportation meshwork. It should also
be remembered that the emphasis placed upon any
specific conclusion must vary in relation to the precise
locahty - whether in the SW surrounds or Zululand.
(i) Ecologically and economically the subregions la
(humid to humid-subhumid) and lb (humid to
subhumid) - the largest within the group and
covering the whole length of the littoral - are
favourable for crop production and the development of forestry. Because of the humidity-heat
complex and the nature of the veld, Zululand is
less ecologically favourable for improved livestock production but could be improved by establishing subtropical grass pastures, such as
species of Panicum, Setaria, Pennisetum and
Urochloa.
(ii) Large areas in the terrain have been planted to
sugar. Whilst the conservation of soil and water
within the European-owned sectors - much the
greater proportion of the area under this crop is reasonably good, remembering the history of
the industry, the nature of some of the soils and
the local topography, it is evident that constant
attention should be paid to the hazards of erosion
and other forms of deterioration. The industry
is, of course, alive to this and in time should overcome the difficulties it faces on some soils and
where the slopes are acute,
(iii) Afforestation with fast growing exotic species
has gone ahead remarkably rapidly and successfully and, notably so, in Zululand. This sets the
question of the proportion of still unplanted land
- owned by either the State (Department of Forestry and S.A.B.T.) or privately - which should
be planted to trees. The future needs of crop and
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animal production upon European-owned land
and Bantu Reserves demand that some broad
decision should be reached regarding future
expansion. Should all the land at present afforested be put again under trees after the end of
the rotation ? Should land presently held for afforestation by the State {Vide, for example, the
schedule accompanying Map IX (8) for Zululand), be put under trees? What are the priorities - crops, livestock, aesthetic features, trees upon certain areas presently scheduled for afforestation ? These and other intimately interrelated
matters are nationally important.*
(iv) Bantu Locations in Natal and Reserves in Zululand are reaching "near saturation" if not "saturation" as to human population and livestock
numbers. Arable and pastoral areas are alike suffering from a heavy and increasing pressure. The
zealous efforts of the Department of Bantu Administration and Development are having good
effect, but cannot convert already deteriorated
soil and vegetation into country capable of providing a continuing source of subsistence agriculture, let alone an enhanced hvehhood.
Application of the principles involved in the
"border" industries concept - modified to suit
the local conditions - offers some hope for withdrawing appreciable numbers of people from the
deteriorated homelands,
(v) Diversification in the cane producing areas is
a subject which has been discussed from time to
time during temporary world price recessions,
only to be forgotten when the situation has again
become more rosy. With the steady expansion of
production in many tropical countries and the
inevitable return to full production by Cuba, the
world's production is certain to be so great as to
have either a recurrent or a semi-permanent influence upon markets and prices. It seems logical,
therefore, that the industry in the Coast Lowlands
and in Groups 2 (Coast Hinterland), 3 (Mist Belt)
and in the more arid groups in which irrigation
could be practised - 9, 10 and 11 - should face
practicable technical and economic diversification.
Among the possibilities - each restricted for a

Vide Inter-Departmental Committee of Investigation into
Afforestation and Water Supplies in South Africa: 1968.
mimeo concerted official action appears likely.
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constellation of marketing, financial and technical reasons - are afforestation for timber and
pulpwood; subtropical fruits, banana, pineapple,
coconut and coffee; in the subhumid and subsubhumid subregions Ic and Id in the Hlabisa
district, sisal, dairying, beef, poultry products
and, under irrigation, rice; and within the private sector, where appropriate natural features
permit, high grade facilities for tourism and recreation.
Probably no single and no grouping of alternative means of using the land could compensate in
the short term, for the loss in income of the level
provided by sugar at higher prices. But like Malaya and rubber, Ceylon and tea, West Africa and
cocoa and the Argentine and cattle - some informed
effort to develop other lines of development should
be consistently exerted in the sugar industry.
Co-operation in research and experimentation
between the industry and those experienced in
other forms of production might work out a programme of feasible alternatives for critical investigation and trial,
(vi) Livestock production may not be ecologically
indicated as clearly as sugar and other kinds of
crop production but, nonetheless, animal industry in its several forms might yield returns of
a level hitherto not considered practicable. The
whole ecosystem is being "tamed" in sense of
being better known, more under control as to
pests and diseases of crops and livestock and
being developed as to transport and sundry
services. Furthermore much is being learned
about the husbandry, maintenance of health,
management, selection and feeding of cattle for
dairying and beef. Stock farmers still have to
produce economically the best possible feeds for
dairy and other animals - grain, ensilage, stover,
hay and the like. Moreover, they have not yet
learned the elements of successful, economic
pasture establishment and management.
The whole complex of features and factors is
so prospectively promising, however, that it is
worthy of the ability and tenacity of professional
advisers and farmers that they should exert a
consistent, concerted effort to raise the standards
of production of dairying and beef cattle and to
produce more and better pigs and poultry.
And so the tale could be continued, but the
conclusions already drawn are sufficiently diverse
and challenging, that I leave the matter here for
contemplation by all concerned. Could only a few
of these conclusions be the subjects of inspired
study and the later application of information,
something will have been done toward making
this Bioclimatic Group one of the highest productivity in crops, sugar and other, as well as in
cattle, pigs and poultry.
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Special recommendations regarding survey, investigation and research witltin the group
I confine attention to three prime matters:
(i) Research, experimentation, demonstration and
extension should be concentrated upon this
group so as to stimulate it to produce up to its
high potential for crops, annual and perennial,
and the comparatively good prospects for fivestock products. Whilst most of the groups possess
qualities and show promise for relatively high
levels of production of varying kind, I believe
that, in the scale of priorities, the complex of conditions within the Lowlands is more promising
than anywhere else in the Province. It is fofiowed
closely by Group 3 (Mist Belt and Upland Forest)
and Group 4 (especially subregion 4e Highland
Sour Veld) but, all in all, its capacity for a diversity of production - from sugar to maize, from
forestry to fruit and coffee, from fivestock to
tourism and recreation - commends it for special attention,
(ii) As it is essential that more should be known, in
detail, about the ecology, the pedology and related soil husbandry, I recommend that the requisite surveys be conducted without delay, with the
object of focussing attention upon the potentially
highly productive areas for specific agricultural
and related development. Unfortunately this is a
counsel of perfection because the experienced
personnel is neither available nor likely to be
for a long time. Experienced private enterprise,
including the sugar industry, surely could cooperate with the Department of Agricultural
Technical Services in conducting the surveys and
assessment required,
(iii) Remembering the need for diversification, I recommend early concentration upon the selection,
husbandry, health and management of dairy and
beef cattle and the accompanying challenge of
the establishment and management of high quality pasturage capable of contributing bountifully toward their support.
Bearing in mind the growing anxiety in the United
States and parts of Europe regarding pollution of the
air and water and the increasing burden of nitrates
and nitrites in underground water used for primary
purposes (including cyanosis: "blue babies"), it is
imperative to stress that as this group, near the Durban-Pinetown complex and later, the Richards Bay
complex, is certain to see accelerated industrial development, these environmental challenges must be
taken up with courage and ability. Fortunately the
C.S.LR. has already commenced studies of these and
other processes which could deteriorate the renewable
natural resources. {Vide: Farvar and Milton: 1971 for
a comprehensive assessment; this includes a paper by
PhiUips: 1971 A, on the deleterious effects of chemical
fertilizers in Tropical Africa - as yet negfigible.)
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BIOCLIMATIC GROUP No. 2
TITLE (BASED ON BIOCLIMATIC POTENTIAL): COAST HINTERLAND
EVERGREEN FOREST, SHORT FOREST, BUSH AND WOODED SAVANNA HUMID TO SUBHUMID*
I
1

BACKGROUND

Synonymy of the vegetation

Bews (1912-20)

Midland Bush (in part)

Pole Evans (1936)

Evergreen and Deciduous Bush and Subtropical Forest

Adamson (1938)

Subtropical Forest

Bayer (1938)

Evergreen Subtropical Forest (Midland) (Post-Climax) and Midland Grassland

Pentz(1945)

Open Bush, Sandy

Acocks (1953)

(5) Ngongoni Veld

Edwards (1967)

(4) Semi-Coast Forest, (3) Semi-Coast Aristida junciformis Grassland and (2) SemiCoast Bush Clump Mosaic (in part)

Moll (1967)

Secondary Aristida junciformis Grassland (in part)

2

Distribution

A widely scattered group with its bioclimatic subregions moderate to small to petty except in the SW surrounds
(Vide: Map IV; NE surrounds: Mainly in Bantu areas, Eshowe, Nkandla, Hlabisa, small scattered and also
in European sectors of Eshowe, Nkandla and Mtonjaneni districts.
Tugela Basin

Mainly in Bantu areas, Eshowe, Nkandla, Mapumulo, small and scattered.

SW Surrounds

In European areas in the Pietermaritzburg, Lower Tugela, Pinetown, Camperdown,
Richmond, Ixopo and Alfred districts and includes some portions of the Bantu areas in
the Pietermaritzburg, Ndwedwe, Mlazi, Mzinto, Ixopo, Alfred and Port Shepstone
districts.

3 Land use relative Quality/Quantity scale: Formulae summary
Actual

Potential hy 1988

Annual crops

European: (1/2) - 3
Bantu:
(3) - 4

European: (1) - 1/2
Bantu:
3

Perennial crops

European: 2 - 3
Bantu:
3

European: 1 - 2
Bantu:
2-3

Veld pasture

European: 3 - 4
Bantu:
4-5

European: 3 - 4
Bantu:
4-5

Established pasturage

European: Rare 3

European: 2 - 3

Irrigation

European: Sugar: 2 - 3 (some not
economic)
Bantu:
Nil

European: Sugar 1 - 2 where necessary

European: Grade 1 - 1/2-2
S.A.B.T.
Vide Forestry Map IX (8)

European: Grade 1 - 1/2-2
S.A.B.T.
Probably a fair increase in both sectors

Forestry

Bantu:

UnHkely

* Revised title: Tall Thicket in place of Bush and Tall WoodlandjOpen Woodland instead of Wooded Savanna.
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Actual

Potential

Vide Wattle Map (IX: 7). Higher
portions, transitional to Group 3 (Mist
Belt) grade (1) - 2

See quota on Map: limited tonnage quota
granted

European ( l ) - l / 2 - 2
Bantu:
3

European: 1 - 2
Bantu:
2-3

Sheep

European Few 2 - 3
Bantu:
3

European: 2 - 3
Bantu:
3

Goats

Bantu:

Bantu:

Pigs

European ( l ) - 2
Bantu:
3-4

European: 1-2
Bantu:
3-4

Poultry

European: (1) - 2 - 3; big units
Bantu:
4

European: 1 - 2
Bantu:
3-4

(1) Conservation
projects; and

(1) Nothing

(1) Could be 1 - 2 grade

(2) Recreation
facilities

(2) Still limited, Vide Map XI

(2) Could be moderate to good in scenic
areas in the three sectors, in selected subregions

Development related
to Agriculture/
Forestry

European: Marked activity in SW surrounds and sugar sector of NE
surrounds
Bantu:
Slight, grade 3 - 4

European: Should accelerate in SW surrounds

European: Mainly related to sugar: in
2a and 2b: 1 - 2 appreciable,
otherwise moderate: 2 - 3
Bantu:
Very slight; grade 3 - 4

European: Likely to improve

Wattle

Livestock
Cattle

Outstanding
other development

2-3

(1/2)-2-3

Bantu: Could be considerable, grade
(l)-2-3

Bantu:

Could be moderate, grade 2 - 3

4 Earlier appearance of vegetation
Extensive forest, scrub, wooded savanna and grass glades.

5

Present appearance of vegetation

Forests only where efficient protection (Nkandla, Eshowe, Lower Weza); provided; mainly scrub relicts, grassland often in the Aristida (Ngongoni, Steekgras) stage of deterioration.

6

Bioclimatic subregions

Vide Map IV; the better favoured are subregions 2b (Humid to Subhumid) and 2a (Humid to Humid/
Subhumid), the less favoured 2d (Subhumid) and 2f (Sub-subhumid); in the NE surrounds, subregions 2c (Humid
to Subhumid) and 2e (Subhumid) occur near Hlabisa as small areas only. The subregional titles are given in
Appendix IV and in the legend for Map IV.

7

Geobioclimatic subregions

Details for the subregions are shown in Appendix XII and on Map VII.
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n
A
1

CRITERIA

PHYSICAL FEATURES

Climatic hazards
(i) Rare to occasional growth-retarding drought in the subregions 2d, 2f and 2e; ecologically dry months 0 - 1
(2-3).

(ii) Flooding rain occasionally in subregions 2b, 2c and 2d.
(iii) Hail and Ughtning taking some toll of crops and livestock.
(iv) Frequent strong wind, during the drier months, detrimental to coffee and tea on SE and SW slopes.
(v) The level of human working comfort is only moderately high during the warmer season: 2 - 3 .
2

Soils: Identity and distribution

3 Soils: Land Use Rating
4

Soils: Special characteristics and problems _

5

Water resources: General

Vide Sub-chapter 12 of this Chapter.

Actual

Potential

Generally the subregions are well watered - rain,
springs, streams and tributaries of rivers in transit.
Vide Map X.

Small to medium scale development is feasible.

6

Major rivers

NE Surrounds

Portions of the Mhlatuzi, Mlalazi, Amatikulu and for subregions 2c and 2e, the Hluhluwe
river. Mean annual run-off is 500 acre-feet per sq. mile (Eshowe-Nkandla divide) (Midgley: 1953).

Tugela Basin

The Lower Tugela and, locally, the Insuzi river, M.A.R. 500 acre-feet.

SW Surrounds

From the Tugela southwards-westwards, portions of the Mvoti, Tongaat, Mhloti, Mgeni,
Mbilo, Mlaas, Illovo, Mkomaas, Mzimkulu and Mtamvuna rivers: M.A.R. 500 acrefeet (Kranskop-Stanger, Wartberg plateaux). 300-500 (Oribi plateau), 200 (Mid-Illovo).

7

Actual

Potential dams

NE Surrounds

A small dam at Mlalazi near Eshowe;
small to moderate sized sugar factory
dams occasional

In the NE surrounds a dam is projected
on the Mhlatuzi at Normanhurst. This is
not in the group but in Group 10; it
would receive some water from subregions
2b and 2d.

Tugela Basin

No significant dams along the portions of
the Lower Tugela tributaries transecting
this group

No dam projected.

SW Surrounds

No significant dams exist in the group, but
water from its subregions contributes to
the supply conserved in the Nagel and the
Shongweni dams situated in Group 10.
Peattie's Lake, although within a subsubhumid, sector has its catchment in
Group 3.

A dam is projected at Inanda on the
Mhloti river, but would be in Group 10;
it would hold some water from subregions
2b and 2d above.

Major dams
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8

9

Underground water

Actual

Prospects for development

Boreholes with yields over 500/750 galls,
per hour rare.

Doleritic dykes and Ecca and Dwyka
should yield mediocre to fair supplies.
(For later data for SW surrounds see Map
10, Loxton et al. 1969.)

Water for hydro-electric generation
In none of the sectors are the conditions encouraging for any large-scale generation;
some farm-scale projects could be developed.

10 Water for irrigation
Numerous sites suitable for pumping from
streams and rivers exist, some of which
have been utilised for the supplementary
irrigation of sugar. The area irrigated is
petty.

The extension of irrigation need not be
curtailed because of lack of sites for storing but, rather, the economics of irrigating
sugar in relation to the benefit should be
examined critically.

B BIOLOGICAL FEATURES
1

Major ecosystems

Owing to the extensive and, in some places, serious disturbance of the vegetation, wild animal life, the soils and the
micro-climates, the ecosystems are much altered by man: axe, fire, cultivation, pastoral pursuits and the development of the multifarious features of semi-intensive small urban and the more extensive rural infrastructure.
Examples of less disturbed ecosystems exist in the subtropical evergreen forests, especially in the Nkandla and
Eshowe districts and in adjacent portions of the Tugela Basin. Somewhat more disturbed examples exist in subregions 2a and 2b in the SW surrounds. The feral animal life is much depleted even in these reserves, whilst exploitation has undoubtedly altered the stocking and structure of the forests. It is possible to reconstruct, however, the
broad nature of the original complex ecosystems.
In all three sectors where forest destruction, pasturage and cultivation by Bantu and by European have occurred
for over a century, the ecosystems today are based upon relict scrub, open grassland (often Aristidd) and deteriorated
soils. Detailed local study could determine these secondary units.

2 Ecological significance of the terrain for agricultural development
NE Surrounds

Despite a wider range of temperature, humidity, rainfall and soils in this sector, the conditions are conducive to the production of the same kinds of annual crops. Greater warmth
and humidity and local rainfall permit perennials such as sugar, coifee, citrus, avocado,
papaw and Phormium, to respond better. Conversely, higher quality exotic cattle do less
well, unless given shade. The conditions are somewhat severe for sheep other than the
hardier, haired types. The group is mainly in Bantu terrain.

Tugela Basin

Much of the group falls within Bantu country or, in the instance of the forests, is administered for the S.A.B.T. by the Department of Forestry. The ecological indications are
much as for the NE surrounds, except that the conditions are somewhat more humid and
cooler. The potentialities for annual and perennial crops are much the same.

SW Surrounds

The European-owned areas are more extensive, as in the districts of Pietermaritzburg,
Lower Tugela, Pinetown, Camperdown and Richmond. Bantu areas occur in the
Pietermaritzburg, Ndwedwe, Mapumulo, Mzinto, Mlazi, Ixopo and Alfred districts.
The somewhat cooler conditions are reflected in the less vigorous growth of subtropical
fruit and sugar, whilst the occasional incidence of mild frost renders coffee growing
hazardous. Tea is likely to respond better at equivalent elevations, provided wind and
frost are not hazards. Higher grade cattle also respond better.
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3

Crop production (European)

In the NE surrounds and in the Tugela Basin European areas are limited, but in the SW surrounds these are more
extensive.
Rain-fed: Annual
Actual

Potential

Maize: Moderate yields (NE surrounds), R.Q.S. 2 - 3 ;
moderate to good yields (SW surrounds) R.Q.S.
(1/2)-2-3.

(l)-l/2-2
1 - 1/2 - 2.

Ensilage crops, various (SE surrounds mainly): Moderately good yields and quality; R.Q.S. SW surrounds:
(1/2) - 2 - 3.

Could be appreciably expanded in SW surrounds;
R.Q.S.: SW surrounds: 1 - 2 .

Rain-fed - Perennial
Additional suitable sites are available should the marSugar: See Map IX (3) of the cane regions: 9,11 (Zuluket be encouraging; some supplementary irrigation
land hinterland), 17, 18 (North Coast hinterland), 19,
might prove economically desirable in marginal sites;
24, 25, 26 (Lower Midlands), 28, 29 in part, 31 in part,
improved agronomic and management technique could
32 (South Coast hinterland), R.Q.S. variable: 1 - 1/2 raise the R.Q.S. to 1-1/2.
2 - (3), the irrigation in sugar regions 18, 24 is on about
half the area.
Coffee: (mainly C.arabica): has been tried over the
last five years in Bantu areas, where the plots reflect
fair to good growth.

C.arabica might prove satisfactory, but trials should be
conducted with C.robusta in warmer sites.

Phormium: Modest areas have been established.

The growth is good to excellent in the better sites.
Until recently the economics were not encouraging,
but the decision to incorporate a high proportion of
the fibre in standard grain bags and granting a higher
price for both grades of fibre generated brighter prospects.

Subtropical fruits: (avocado, papaw, litchi) growth of
the two first is satisfactory; in warmer, moister sites
limited litchi is grown.

Avocado of suitable varieties and papaw likely to be
satisfactory, litchi uncertain except on warmer, moister sites.

Pecan (restricted small areas, trials, certain varieties).

On a moderate scale this nut might prove economically
viable. Suitable varieties selected by Professor le Roux
are available.

Macadamia: a few trials only.

This might be successful, were good bud wood to be
used.

Banana: (somewhat marginal in winter, in NE surrounds only); petty areas.

Unlikely as an economic crop: better adapted to
Group I.

4

Irrigation

Principally the supplementary irrigation of sugar, the
economics thereof being examined by Mount Edgecombe.
5

Water and suitable soils permit hmited expansion.

Pasturage (Veld)

On European-owned land: the R.Q.S. is 3 - 4 and on
Bantu 4 - 5.

Owing to the inherent and partly induced poverty of
the veld, the prospects for its improvement are poor,
bearing in mind the increasing pressure of cattle,
sheep and goats in the Bantu areas and the high pro87
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Actual

Potential

5.

Pasturage (Veld)—continued

portion of European-owned land in the SW surrounds
both already under the plough and likely to be cultivated during the next twenty years. The R.Q.S. is unlikely to be better on either Bantu or European land.
It could, indeed, be lower, unless there be an early
marked reduction in pressure.

6

Pasturage (Established)

Petty areas exist in the European areas in the SW
surrounds: R.Q.S. (2/3) - 3.

7

Crop production (Bantu)

In all three sectors the productivity is low and the
R.Q.S. (3) - 4. This shows signs of improving, however, under the stimulus of the guiding authority maize, kaffircorn, legumes, sweet potato, mdumbi,
pumpkin and other cucurbits are the staples for subsistence and sale.
No irrigation within the Bantu areas.

8

Given guidance, the more progressive farmers could
raise the R.Q.S. to (1) - 2 during the next twenty years,
but this would demand intensive demonstration.

Intensive training and advisory services coupled with
reduction in pressure on the cultivated land could
raise the R.Q.S. to (2) to 3 in the better areas.

Irrigation
Facilities for supplementary irrigation could be developed locally, for coffee, papaw and vegetables during
dry periods.

Livestock production (European)

Although some livestock are run by Europeans in the NE surrounds and the Tugela Basin, the SW surrounds
are much the more important sector. In the districts of Pietermaritzburg, Camperdown and Richmond some good
quality animals are carried. The R.Q.S. figures refer to both these broad subdivisions.
Actual

Potential

Cattle

NE Surrounds/Tugela Basin: 2 - 3
SW Surrounds: (1)- 1/2-2

(l)-2
1-1/2-2

Sheep
(Mutton)

NE Surrounds/Tugela Basin: 3
SW Surrounds: 2 - 3

2-3
(l)-l/2-2

Pigs

NE Surrounds/Tugela Basin: 2 - 3
SW Surrounds: 1 - 1 / 2 - 2

(l)-2
1-1/2

Poultry

NE Surrounds/Tugela Basin: 2 - 3
SW Surrounds: 1-2; several big units: 1

(l)-2
1 - 2; 1: intensive battery production

Goats

SW Surrounds: very few, fair quality: 3

SW Surrounds: intensively managed: (1) - 2

9

Livestock production (Bantu)

In the NE surrounds and the basin the cattle have more indigenous Nguni blood and less exotic, hence they are
more stocky, thrifty and better suited ecologically to the heat-humidity complex. In the SW surrounds the Bantu
cattle are more interbred with "grade" types of the exotic breeds and, generally, are more leggy and less well
adapted to the environment.
Cattle

(2) - 3 - 4

(2) - 3

Sheep

3

(3) - 3

Goats

2-3

2-3
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10 Livestock Health: European
Apart from the usual pests and diseases, this is good.
11 Livestock Health: Bantu
Owing to dipping and supervision, this is very fair.
12 Special hazards: Livestock (European)
Animal Schistosomiasis is local in NE surrounds.
Special hazards: Livestock (Bantu)
Animal Schistosomiasis is local in NE surrounds.
13 Forestry (General)
As this is either former or potential forest terrain it is
suited to reforestation and afforestation. As so high a
proportion of the group consists of both European
farming land, notably in the SW surrounds, and Bantu
areas, particularly in the Tugela Basin and the NE
surrounds, proposals for further afforestation should
be critically examined because of the socio-economic
impHcations of establishing large areas of plantations.
14 Indigenous forests
A study of the several subregions 2a, 2b and 2c (Hlabisa faciation) shows that indigenous forest has been
extensive: today it is restricted to several large areas
known as the Nkandla and Qudeni forests (portions
of which are in Group 3: Mist Belt) in the NE surrounds and the Tugela Basin and to the lower sectors
near Weza in the SW surrounds - conserved by the
Department of Forestry on behalf of the Department
of Bantu Administration and Development. Elsewhere the relict patches are mainly mere worked-out
"shells". The forests near Nkandla, Qudeni and Weza
are of aesthetic, scenic and scientific interest.
15 Plantations
Some impression of the existing areas and distribution of Pine and Eucalypt plantations is gained from
the figures in the Agricultural Census (1962-63). It
is estimated that about half the area is State-owned.
The Department of Forestry and the S.A.B.T. plan
to complete the establishment of the prescribed areas
in given time. Generally, the increment of P.patula
and P.elliotti and of Eucalyptus saligna and several
other species is encouraging for pulp and, where age
permits of observation, for timber.*
16 Prospects for the nearer future
According to Hubbard (1965), about 100 000 acres of
coniferous plantation could be developed within the
Bantu sectors of the Nkandla-Qudeni terrain.
The indigenous forests near Nkandla, at Qudeni
and Weza should continue to be conserved and should
be managed so as to maintain their aesthetic, scenic

* Vide S.A.T.G.A./S.A.W.G.U. survey of timber acreages and
uses, private sector, 1968.

and scientific interest and their soil and water conserving functions. At present the forests are rarely
visited.
17 Wattle
There is a transition from subregions 2a and 2b of
Group 2 to subregions 3a and 3c (Group 3: Mist
Belt), but in a part of Mtonjaneni district (Melmoth
and surrounds) (NE surrounds) and in parts of the
districts of Pietermaritzburg, Richmond (Mid-Illovo
sector), Ixopo and Alfred (Harding sector) wattle has
been established within the moister parts of Group 2
or near its transition with Group 3. Distribution is
shown on Map IX (7), together with the quota for
the districts. The quality of the bark and timber is not
as high in typical Group 2 sites as in Group 3: subregions 3a and 3c, where the somewhat cooler conditions are more congenial.
C HUMAN AFFAIRS
Population Distribution
As is clear from Map XII, the NE surrounds and the
Tugela Basin sectors of the Group fall largely within
the Bantu areas, whereas the SW surrounds include
extensive European-owned land in the districts of
Pietermaritzburg, Camperdown, Richmond, Ixopo,
Mzinto and Alfred as well as some large Bantu locations and some Trust Land.
The Indian and Coloured population is limited and
largely in or near the small towns and villages. Generally, the European communities in the urban centres
(apart from the City of Pietermaritzburg which serves
this and also Groups 3, 4, 6, 8 and 10 in part) are in
comparatively small towns and villages: for example
Hlabisa (subregions 2c and 2e), Melmoth, Eshowe and
Nkandla, Kranskop, Greytown (outside the Group
but serving it), Mapumulo, Cato Ridge, Mid-Illovo,
Richmond, Ixopo, Mzinto, Port Shepstone and Harding. The rural European population is thinly spread:
it is said that where extensive purchase of land for
afforestation is in progress, as in the Ixopo district,
there is a tendency for farmers to leave the terrain.
The Bantu areas are over populated, a high proportion of the younger and the mature males being employed elsewhere in the Province or beyond. Where
sugar mills exist, the men tend to seek employment
there rather than further afield and also in the environs
of Pietermaritzburg and beyond. Males and females
aggregate in considerable numbers in industrial and
domestic employment, through the official control
system.
Information regarding the four ethnic groups and
the total population is shown in Chapter 7 and on
Map XII: whilst the dimensions of the European and
Bantu areas in the Group are summarized in the same
chapter and on Map V.
D ECONOMICS
As the group includes diverse terrain and communi89
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ties ranging, for example, from those of subregions 2c
and 2e in Bantu areas around Hlabisa, through the
several European and Bantu areas in subregions 2a
and 2b in the Eshowe and Nkandla districts to the
European and Bantu communities within the wide
range of subregions 2a, 2c, 2d and 2f in the SW
surrounds, it is not easy to generalize about the
economy.
The European communities, for the greater part
gain their livelihood from urban and rural pursuits.
Pietermaritzburg, which is polyvalent in services, is
no criterion because of its significant commercial,
industrial, service and other economy. This city is a
stimulus within the SW surrounds, except in the more
remote parts of the districts of Ixopo, Mzinto, Port
Shepstone and Alfred. Centres in the NE surrounds,
the basin and much of the SW surrounds - other than
Richmond - play only a petty role as servicing centres
for the simpler requirements of the rural population.
1 Subsistence: Bantu
Staple crops - maize, kafiRrcorn, millet, sweet potato,
pumpkins and legumes - provide a sound subsistence
economy because serious drought years are rarely
widespread, even in the less humid subregions 2d and
2f, mainly in the SW surrounds.
2 Economics of crop production: records, costing, etc.:
European
There is a wide diversity in economic activity and
status according to the subregions. Where sugar is
produced the local economy is more vigorous. Where
dairying and mixed farming are paramount, the
economy is less so but still active, where wattle below
the best quality is the major interest, its economy is
somewhat depressed. Good quality wattle, with reasonably high quota values - coupled with some other
activity such as dairying or sugar - of course generates
a fair economy.
The sugar growers keep the best production
and related records and where they are also responsible for other forms of production, these are included
in a system of recording. Wattle farmers also keep
satisfactory records of silvicultural practice, disposal
and re-establishment, with the requisite costings. The
dairy and general farmers are, however, much the
same as those in the other more progressive groups
(Groups 3 and 4) - highly variable in quality of record
keeping.
3 Economics of crop production: Bantu
Apart from those kept by the guiding department, no
records of annual crops are kept. Where perennial
crops are important locally, the department keeps
technical records - for sugar, coffee and Phormium,
but it is too early to look for reliable records of in-put
and take-off. The keeping of records is, however, an
integral part of the art of developing useful commodity
crops and must, therefore, receive serious attention.
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4 Economics of production of livestock: European
Dairying in the more remote portions of the NE surrounds and the Tugela Basin is fraught with difficulty
due to distance, hence the profit is finely cut. Beef
production within the same subregions (2a, 2b) is
moderately economic, depending upon the weight and
grade sold. In the SW surrounds, especially in the
Pietermaritzburg, Camperdown, Mid-Illovo, Richmond and Ixopo districts, the economics of dairying
and beef production are better, whilst the returns
from pigs and poultry are reasonable. Technical and
economic records are, however, not widely kept but
are being given greater attention by progressive
farmers.
5 Economics of production of livestock: Bantu
No records are kept by the owners, but the guiding
department assists pastoralists to cull livestock for
sale. High prices are obtained for good class cattle,
sheep and goats sold annually. The economy could be
substantially boosted. Traditional resistance to culling is weakening.
6

Economics of industries related to agriculture and
forestry
Sugar apart - and this currently has its own economic
problems - the principal industry is the conversion of
timber raised within the SW surrounds, either in the
subregions 2a, 2b and 2d or in the adjacent subregions
of Group 3 (Mist Belt). Because of the steadily increasing demand for pine, gum and match poplar (Popiilus
deltoides), the economy is buoyant where regular
sales are sufficiently large. Most timber and pulp
growers have other interests, such as mixed farming
and dairying, to augment their income, especially
during the long period prior to first production. Notwithstanding such control of afforestation as may be
introduced in the national interest, a greater production of an acceptable quality of timber and pulp is
almost certain. This would stimulate milling and other
processing and add to the intake of pulp at Mandini
in Group 1.
7

Prospects of the agricultural, forestry and related
economy: 1988-2000
A consideration of the estimated potential of annual
and perennial crop production, animal production and
yields from forestry, suggests that the economy will
be greatly enhanced early next century, assuming that
the basic technical and socio-economic requirements
are met. The total economic achievement could well
be 4 - 5 fold that of the present in the European areas
and 2 - 3 fold in the Bantu.
8 Border industries
Although the concept of "border industries" is somewhat different in Natal from elsewhere, it is noteworthy that a pioneer border industrial area was
created in this group: at Hammarsdale, in a sub-humid
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and much disturbed part of the SW surrounds. The
subject of criticism from certain quarters, this centre
provides the infrastructural facilities, physical and
human, for activities employing people from adjacent
homeland areas. The industries include mills for knitting underwear and for woollens, a canvas factory, a
clothing factory, a sewing machine factory, a weaving
and a spinning mill and Ferralloys, an encouraging
beginning.
An area at Pietermaritzburg is one of the four localities in Natal so far proclaimed an Indian area - on
the same basis as Tongaat, Verulam and Stanger in
Group 1.
Objective observation perceives various stimulating
activities originating from this pioneer effort, but the
pattern of border industrial development is still not
sufficiently defined to warrant more than the simple
generalization that the policy appears to be sound
and that its further appHcation should be made as
rapidly as accessibihty, labour, physical infrastructure
and related criteria.
9 Possible impact of prospective development upon the
principal subregions
More intensive sugar production, a larger timber and
pulp industry, the production of coffee, subtropical
fruit and Macadamia and Pecan nuts, the intensification of dairying, beef and poultry production and the
associated human and physical infrastructural development, inherent in the steadily growing industrilization of the Durban-Pinetown-Pietermaritzburg
complex ensure that the impact upon all sectors will
be great in 20 - 30 years. The degree will vary, of
course, according to the locality: the impact will be
less in the NE surrounds and the Tugela Basin and
greater in the SW surrounds. In that sector the value
of land will increase rapidly in proximity to industrial
development and the major lines of transport but even
in the further marches, there will be a marked accretion. The growth of industrial activities, the birth of
finked secondary and tertiary industries associated
with sugar, timber, and other primary production,
the provision of better distributed and more effective
education, training and public health facilities - all
these and others will have a chain effect upon European, Bantu and other groups within the SW surrounds. Enhanced agricultural production - sugar,
coffee, subtropical fruits, further large poultry units
of the kind already operating - will also stimulate local
development in the NE surrounds and the Tugela
Basin.
E INFRASTRUCTURE
1 Physical infrastructure
ACTUAL
Roads: Main and major: The feeding of the major
subregions is already remarkably effective in
the SW surrounds, and very fair in the NE
surrounds and the Basin, for the relatively

limited yet widely distributed European
population and the distant Bantu areas.
R.E.S.: main and major: 1 - 2 .
District: These are less satisfactory in distribution and
less well maintained in the NE surrounds
and the Tugela Basin, partly due to the
rugged terrain in some areas and partly to
the lower proportion of economically active
population. Exceptions are the roads on the
sugar estates - these normally being satisfactory. In the SW surrounds the mesh is closer
and the maintenance better, owing to the larger proportion of the economically active
population. Fresh milk producers are, of
course, critical of the district road mesh and
its maintenance. R.E.S.: 2 - 3 . Farm: These
are mediocre in all sectors, particularly in the
NE surrounds and the Tugela Basin. The
roads on sugar estates are much better. R.E.S.:
2-3.
Rail:
The existing mesh is fair in the NE surrounds,
permitting linkage with the principal subregions from the fine along the North Coast
and Zululand; a spur to Eshowe is particularly useful. The sugar estates have their own
rail, supported by narrow gauge feeder lines.
R.E.S.: 2 - 3 .
There are no lines within the subregions in
the Tugela Basin, but a spur from Kranskop
to Pietermaritzburg provides a link for a
portion of the lower valley.
In the SW surrounds the coast fine north
and south from Durban is a valuable fink,
while the main fines from the port to Pietermaritzburg feed portions of the terrain.
Links run from Pietermaritzburg to Richmond, from Kelso inland to Ixopo and
Donnybrook and from Port Shepstone
inland to Harding, all of these traversing
portions of the group. The PietermaritzburgKokstad fine is fufi gauge - with a branch
from Donnybrook to Underberg. A narrow
gauge line runs from Mlaas Road to MidIllovo.
PROSPECTIVE
Gradual expansion of the mesh of district roads may
be expected during the next twenty years and, certainly, the number and the quality of sugar estate and
farm roads should be much higher by the end of that
period.
The railway line under construction from Richards
Bay towards Vryheid will feed some portions of the
subregions in the NE surrounds.
Fuel:
Coal is transported from the Natal fields,
the haul to the subregions in the SW surrounds being long and in parts heavy, but
the tonnage is still relatively smafi. In the
sugar factories bagasse forms the common
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fuel. Distribution of coal within the SW surrounds is generally easy in grade, even if the
distances are considerable. R.E.S.: 3.
Power: No hydro-electric power is generated, nor is
any significant activity likely during the foreseeable future. Thermal stations provide
urban and factory needs. Farm-scale hydroelectric plants would be feasible in portions
of the subregions 2a and 2b, wherever water
and elevation differences are suitable. R.E.S.:
2-3.
2 Human infrastructure
Unskilled Bantu labour is adequate at present for both
urban and rural activities, but is often ineflRcient and
travels long distances to work. On the sugar estates in
the NE and the SW surrounds satisfactory arrangements are normally made for housing, feeding and
general welfare of labourers, whose productivity is
therefore higher. R.E.S.: 3 - 4 - 5 ; R.A.S.: I - 2 .
Semi-skilled Bantu labour is comparatively rare,
except on the sugar estates and the more progressive
dairy farms and forestry estates. R.E.S.: 3 - 4 ; R.A.S:.
4-5.
Indian labour, unskilled and skilled, is locally available on the sugar and timber estates, particularly in the
NE surrounds. It is noteworthy that some able producers of vegetables live in the lower portions of subregions 2a and 2b in part of the North Coast hinterland - this being a portion of the larger Indian community engaged in similar work in Group 1 (Coast).
R.E.S.: ( 2 ) - 3 - 4 ; R.A.S.: (2) - 3.
EDUCATION
Education for Europeans is provided where the population justifies and is at its best in the SW surrounds,
in the various urban centres and notably in Pietermaritzburg and environs. R.E.S.: 1 - 2.
Primary and secondary education for Bantu on
European farms and in the Bantu areas is gradually
improving in coverage and depth. R.E.S.: 4.
TECHNICAL TRAINING
European farmers and those working in the related
industries have opportunities of training in agriculture
and the elements of technical crafts within the environs
of Pietermaritzburg: Cedara for agriculture, the Technical College for the other crafts. The proportion of
farmers, managers and foremen on farms, within the
group, who have had the advantage of a training at
Cedara or elsewhere is still sadly low. Owing to the
sugar industry in the NE and the SW surrounds,
technically trained European staff is more numerous
locally. R.E.S.: 2.
As facilities for the training of Indian and Bantu
junior staff in agriculture and other disciplines have
been lacking until recently, men formally trained in
agriculture and technology virtually do not exist but a small number has been well "trained on the job",
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in some of the practical aspects of agriculture and
simple technology. R.E.S.: 3.
HEALTH
Health within the European sector is normally good
but infection with Bilharzia is a hazard for those working with untreated water. Bilharzia is common among
many communities of Bantu and Indians in both the
NE and SW surrounds whilst amoebiasis is locally
rife among the Indian communities, especially in the
NE surrounds. Facilities for the control of and the
treatment of these debilitating diseases are gradually
improving, but it will be long before these can be fully
effective. As irrigation expands so the spread of Bilharzia is likely to be increased, whilst re-infection after
curative treatment is all too common. R.E.S.: European: 1-2; Asian: 2 - 3 ; Bantu: 3.
The sugar industry provides good health facilities
for its junior staff and labour.
F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER LARGER SCALED
DEVELOPMENT
Large-scale development in agriculture and forestry
of a tempo likely to cause dramatic changes in the
ecosystem and, particularly, in the environment of the
subregions within this group is unhkely. The gradual
or even comparatively rapid expansion of the production of annual and perennial crops, including sugar
and forestry plantations, and of the pastoral industry
is unlikely to cast dramatic challenges. But this does
not mean that each and all of these activities, whether
on European-owned land or within the Bantu areas,
will not in its own particular way either initiate or
accelerate a variety of detrimental changes in the local
micro-climatic complexes and the soils - unless pursued with circumspection. As it is certain that the
degree of care and ability will vary greatly in each and
every activity and will be appreciably different upon,
say, sugar estates, timber plantations and individual
farms, upon European-owned land and in the Indian
and Bantu areas, some deterioration is inevitable.
Among the problems arising and in some parts to
be exacerbated, will be the loss of soil and water;
flooding of bottomlands; deterioration of already comparatively poor indigenous veld pasturage; the depeltion of the water conserving indigenous forests and
scrub communities and the spread of Bilharzia by
the expansion of irrigation, especially where water
is applied by traditional methods.
As many industrial, supporting service and political
changes in respect of the Bantu homelands must occur
during the next 20 - 30 years, this group will experience profound socio-economic and socio-poHtical
changes.
G TOURISM AND RECREATION
Map XI reveals that apart from the Oribi Gorge inland
of Port Shepstone there are still minimum arrange-
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ments for tourism and recreation in the more attractive subregions. The more distant and large and
better quality patches of indigenous forest near
Nkandla, at Qudeni and in the vicinity of lower Weza
are officially conserved by the Department of Forestry,
on behalf of the Department of Bantu Administration
and Development, and are not yet accessible to the
touring public. R.Q.S.: Actual: 0, Prospective: 2.
A survey of the scenic attractions in the group indicates that the features which could form the basis for
some really beautiful centres for touring and recreation exist in good measure. The localities mentioned
below and others also of marked beauty lend themselves to imaginative, skilled development for tourism,
recreation and nature study. This might seem administratively involved, in the first instance, because of
the intimate association of some of these sites with one
or other State department but, in the national interest,
these difficulties must be overcome. Improved and also
new spur roads would be imperative were parts of the
Nkandla and Qudeni forests to be developed for the
tourist's interest. The lower Weza and other forests in
the neighbourhood are almost directly accessibile by
main road, but special tourist routes in the forests are
required.

Ill

H AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT IN AGRICULTURE, FORESTRY, RELATED INDUSTRIES
OR ANY
MAJOR
DEVELOPMENT OF NON-AGRICULTURAL
FORESTRY NATURE
Historical sites are rare and it is unlikely that these
would be despoiled during the course of ordinary
rural and physical infrastructural development. Aesthetic appreciation is to the fore in the policy of the
Provincial Administration, therefore, little risk exists
of such sites being despoiled by development.
Border industrial development might require some
special planning locally, in this respect.
The relict indigenous forests are scientifically interesting on various sites in the three sectors. Some of
these should be conserved and given such forms of
management as would improve their structure and
composition: complete protection would probably
accelerate their deterioration. Some reHcs in the
Bantu areas in the SW surrounds should certainly be
protected from livestock, burning and removal of
hut "withes" and "wattles".

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Omitting many points of important detail, the outstanding conclusions drawn an the essential recommendations may be summarized thus:
1 General conclusions regarding potential development in agriculture, forestry and related industries
(i) As the climatic, soil and biotic characteristics of
the subregions of the group indicate either the
earlier existence of relatively extensive and varied
forest-clad areas or the physico-biotic potentialities for the development of this kind of ecosysstem, it is clear that arable and pastoral farming
and the production of timber, pulp and wattle
are sound land uses. This does not imply, of
course, that either all the subregions or all portions of any particular subregion are uniformly
favoured with local climatic and soil characteristics automatically indicating high potential for
agricultural and forestry production. The mere
existence, in the classification, of a range of bioclimatic subregions from humid to subhumid to
even sub-subhumid, on a variety of geological
formations and soil associations, stresses that
there is a fairly wide diversity in the productivity
potential. Generally, however, the indications
are that the group is a viable one for annual
and perennial crop, livestock and forestry production,
(ii) Owing to the rolling and, in places, fairly rugged
physiography, the relatively high rainfall and the
erodibility of some of the soil series, care must

be exerted to conserve the physical factors of
the environment and notably the micro-climates,
the local climates and the soils. The changes in the
vegetation are, of course, already far advanced
and largely irreversible technically and economically, but over a fairly large proportion of the
terrain there is a limit beyond which the deterioration of the veld and its supporting soils cannot be permitted to go, if economic well-being
is to be maintained and enhanced.
This is particularly true of the Bantu areas,
where pressure of man and beast has been and
still is so severe locally that its control alone
could reduce the tempo and degree of wastage
of water, soil, human opportunity and endeavour.
In the sugar areas the locality factors have been
preserved better than they might have been: a
good cover of cane in itself tends to reduce runoff and to assist toward soil amelioration.
(iii) Sugar, coffee and subtropical fruit should be
expanded in moister, almost frost-free subregions during the next 20 - 30 years. Maize production should also be greatly increased in the
European terrain. Within the Bantu areas there
could also be increases in sugar and coffee production, but special care would have to be taken
to introduce and maintain the requisite disciplines in establishments, tending and protection.
(iv) Cattle could be increased in number and quality
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(v)

(vi)

(vii)

(viii)

by European farmers, notably in the SW surrounds and also, to some degree, in the subregions 2a and 2b in the NE surrounds. For beef
animals this would be accomplished not so much
by improved breeding but rather through better
selection, feeding and husbandry. Dairying could
be expanded and much improved in efficiency
in the NE surrounds, whereas in the SW surrounds the intensity and the quality of production of fresh and industrial milk could be raised
greatly. To achieve this, breeding, selection and
feeding must play their respective parts,
Improvement of veld pasturage would be difficult in light of the inherently poor grass species
in the NE surrounds and the Tugela Basin and
the better, but still comparatively unsatisfactory,
composition of the veld over much of the SW
surrounds. Heavy pressure from man and beast
has, moreover, further deteriorated the veld. In
light of this and of some experience gained in a
portion of the subregion 2b and in Group 1
(Coast: subregion lb) adjacent (van Rensburg:
1944: ms.) in the establishment of selected indigenous grasses (Panicum, Setaria and several
other subtropical genera), the better approach would be to establish pastures of
grasses indigenous to bioclimatically appropriate
parts of South Africa, Rhodesia and East Africa
and to manage these well. The art and science
of management would take many years to learn,
Pine and Eucalypt growing could be expanded
within reasonable limits by private enterprise.
Within the Bantu areas in the Tugela Basin and
adjacent NE surrounds a balanced proportion
of the land should be put to trees by the Department of Forestry, on behalf of the S.A.B.T., in
the interests of both the local people and the
nation. The operative epithet is balanced, otherwise local socio-economic distress could well be
the outcome of a large scale forestry programme.
As private and State forestry expands, milling
and other processing would play a greater economic role. The intensification of sugar production
could be a valuable related economic stimulus.
The infrastructural requirements, both physical
and human, must keep pace with the rural and
related secondary industrial development.
The development in sugar, forestry, the promise of more intensive livestock production and
perhaps, later, of coffee has already boosted the
value of land in the European areas of the NE
surrounds. In the SW surrounds land values
have been enhanced through sugar, timber production, dairying and the general tempo of
related and other industrial development and
infrastructure. Owing to the small proportion of
European-owned land in the group within the
basin and its comparative inaccessibility, the
tendency to boost values has been less. The exist-

ing values will not decrease but more likely will
rise, as development and supporting services
increase. The economy of this is, of course, complex but does not apply to this group alone:
it is a problem common to much of the Republic,
(ix) It must be realized that heavy pressure upon
arable and pastoral land in the Bantu areas is
a complex and urgent matter. A counsel of
perfection, would be that reduction must be
affected as rapidly as possible, so that fewer
people and livestock remain in the worst of the
deteriorated areas as, for example, in part of
the Tugela Basin and in the "Valley of a Thousand Hills" by, say, 1980. Such reduction is certain to be slow, tedious and at times almost
frustrating.
2 Special recommendations regarding survey, investigation and research within the subregion
Because of their significance for the development of
the group, I recommend certain points for consideration.
(i) An imperative necessity is the stimulus of industrial and supporting service facihties within easy
access of the reserves and locations, so as to
draw from the land an effective proportion of
the population. The proximity of Durban and
the Pietermaritzburg-Pinetown axis is already
helpful, but must be aided by the establishment
of additional centres for the rapid development
of "border" industries, and similar activity and
industry within the Bantu homelands. Forward
thinking, imaginative planning and efficient implementation could achieve much within a decade,
(ii) More intensive agricultural extension and the
early introduction of a system of credit should
be applied in the Bantu areas, more particularly
for the raising of commodities for the cash
economy: sugar, coffee and hfestock.
(iii) As coffee, subtropical fruits, nuts and fibres will
attract more attention within the European and
Bantu areas, specialist staff should prepare the
way for these. Each commodity demands specialist research, experimentation, practical management and the examination of its prospective
economic significance,
(iv) The long range requirements for pulp and timber must be ascertained, so that a balanced
planting, thinning and felhng programme may
be evolved for this group and Groups 1 (Coast),
3 (Mist Belt) and 4 (Highland Sour Veld). This
must embrace European and Bantu areas,
(v) Selected elements of the human and the physical infrastructures must be examined with the
object of planned amehoration of education,
technical training and the choosing of a life on
the land by younger Europeans.

BIOCLIMATIC SUBREGIONS

(vi) The claims of this aesthetically attractive group
for the development of faciUties for tourism and

recreation should be implemented, before the
amenities are despoiled.

BIOCLIMATIC GROUP No. 3
TITLE (BASED ON BIOCLIMATIC POTENTIAL): MIST BELT,
EVERGREEN FOREST, SHORT FOREST AND WOODED SAVANNA (INCLUDING UPLAND
FOREST AND WOODED SAVANNA OF THE NGOME FACIATION):
HUMID TO SUBHUMID*
I
1

BACKGROUND

Synonymy of vegetation

Bews (1912-20)

Midland Bush (in part)

Pole Evans (1936)

Included in Subtropical Evergreen Forest

Bayer (1938)

Evergreen Subtropical Forest (Midland Post-Climax) and Midland Grassland (PostClimax), in part

Adamson (1938)

Grassland (including patches of Warm Temperate Forest, Moist Grassland and other
types)

Rycroft (1942)

Discussed the ecology of the Karkloof Forest, once extensive but now fragmented and reduced

Pentz (1945)

Temperate Forest (in part)

Acocks(1953)

(45): Ngongoni Veld and Natal Mistbelt (including his Temperate and Transitional
Forest and Scrub Types, in part)
(17): Mistbelt Secondary Aristida junciformis Grassland and (21) Mistbelt Mixed Podocarpus Forest (in part)

Edwards (1967)

2

Distribution

A widely distributed group with its five bioclimatic subregions, moderate to small to petty, in the three sectors,
but more extensive in the SW surrounds, less so in the NE surrounds and even less in the Tugela Basin (Vide:
Maps IV and VII).
NE Surrounds

Subregions 3b and 3e: Upland Forest (Ngome faciation) and wooded savanna, in parts
of the Vryheid and Ngotsche districts, a less misty variant of the group; also a petty
area of subregion 3a near Babanango.

Tugela Basin

A restricted area in the Nkandla district, including portions of the Nkandla and Qudeni
Forests in subregions 3a and 3c.

SW Surrounds

A comparatively extensive distribution, mainly in parts of the districts of Ixopo, Polela,
Mapumulo, Richmond, Mvoti, Lions River, New Hanover and Pietermaritzburg.

3 Land use relative Quality/Quantity scale formulae

Annual crops

Actual

Potential by 1988

European: (1) - 2 - 3
Bantu:
(3) - 4

European: 1 - 1 / 2 - 2
Bantu:
(3) - 4

Perennial crops (sugar, European: (1/2) - 2 - 3
tea, pyrethrum)
Bantu:
virtually 0

Revised title: Woodland!Open Woodland in place of Wooded Savanna.

European: 1 / 2 - 2 - 3
Bantu:
2 - 3 (tea)
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Actual

Potential by 1988

Veld pasturage

European: 3 - 4
Bantu:
4-5

European: 3 - 4
Bantu:
4-5

Established pasturage

European: (1) - 2 - 3 (limited)

European: 1 - 2 (more extensive)

Irrigation (suppleEuropean: 2 - 3 grade (scattered)
Nil
mentary, small scale) Bantu:

European: (1) - 2 (more extensive)
Bantu:
Unlikely

Forestry-exotic plan- European: 1 - 1 / 2 - 2
tations: Pine and
S.A.B.T.:
l-ljl-l
Eucalypt, with restricted
Poplar

European: 1 - 1 / 2 - 3
S.A.B.T.: 1 - 1 / 2 - 2

Vide: Wattle Map IX (7), best areas
grade 1-1/2, others 2 - 3

Vide: quota data on map; highest quota
granted

Cattle

European: (1) - 1 / 2 - 2 - 3
Bantu:
(2) - 3 - 4

European: 1 - 1 / 2 - 2
Bantu:
3 - 4 (or 2 - 3)

Sheep

European: (1) - 1 / 2 - 2 - 3
Bantu:
3-4

European: 1 - 2
Bantu:
(3) - 4 (or 3 - 4)

Goats

Bantu: 2 - 3

Bantu:

Pigs

European: (1) - 1/2-3
Bantu:

European: 1 - 1/2-2
Bantu:

Poultry

European: (1) - 1/2 - 2 - 3
Bantu:
4

European: 1 - 1/2-2
Bantu:
3-4

(1) Conservation
projects
and

No special projects but ordinary
conservation farming practices
European: 2 - 3
Bantu:
2-3
(Dept. B. Ad. & Dev.)

(2) Recreation
facilities

No official centres: private interest
local and slight

Wattle
Livestock

4

(3) (or 2 - 3)

European: 1 - 2 - 3
Bantu:
\ -2-3
Valuable prospective sites at Nkandla,
Qudeni and Ngome for official development, and for private enterprise in Ixopo,
Richmond, Lions River and Mvoti districts.

Development related to agriculture/forestry

Actual

Potential by 1988

In the NE surrounds the development has been moderate to unimpressive in the last decade.

NE: This wholly European sector could progress to
grade 2 - 3 .

Basin: European mixed farming and forestry are
hmited in area but impressive in quality: R.Q.S.:
(l)-2.

Basin: The crop and livestock production could be
raised to (2) - 3, on reduction of pressure of man and
beast in the Bantu areas.

Bantu agriculture has somewhat improved: R.Q.S.:
(3)- 4.
SW: In the Mvoti, New Hanover, Lions River, Richmond and Ixopo districts the tempo of progress in
crop, livestock and exotic forestry plantation development in the European areas has been impressive during the last two decades: R.Q.S.: ( l ) - 2 - 3 .
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The progressive European farmers, given the necessary
help, could raise the R.Q.S. to 1 - 1/2 - 2.
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Actual

Potential by 1988

In the Bantu areas in the SW surrounds conditions
have improved: R.Q.S.: (2) - 3 - 4.

The guiding department, on reduction of population
and stock, could raise the R.Q.S. on the relatively
small Bantu areas in the Ixopo, Polela, Mapumulo and
Pietermaritzburg districts to 2 - 2/3.

5

Outstanding other development

European
The efficiency of the infrastructure of all kinds, in the
associated services and in industries related to agriculture and forestry has been improved in the SW
surrounds. Less progress is evident in the NE surrounds.
Bantu
A steady endeavour to improve the well-being and
efficiency of urban and rural Bantu is beginning to
show results locally, notably in the European urban
areas in the SW surrounds. Development within the
Bantu areas is less spectacular but in some districts,
for example Pietermaritzburg, good results are apparent.
6

European
With the development of industries related to forestry,
dairying, sugar and commodities other than agroforestry, there should be a steady surge in infrastructure, both physical and human, and in related services.
Bantu
Assuming a consistent provision of guidance, education, facilities and funds, there should be great
changes for the better within a decade.

Earlier appearance of vegetation

Extensive forest areas, secondary scrub, wooded savanna and grassland glades; a forest landscape reminiscent,
on a smaller scale, of the upland sectors of the George-Knysna-Zitzikama districts.
7

Present appearance of vegetation

Mere forest "shells" (except at Upper Weza, Nkandla, Qudeni) exist, widely scattered, in a mosaic of cultivated
land, despoilt Aristida junciformis secondary grassland, exotic tree plantations and shelter belts; a dramatically
different picture from that of a century ago.
8

Bioclimatic subregions

Vide: Map IV: More favoured ecologically are subregions 3c (humid to subhumid) and 3a (humid) in the
SW surrounds and in the basin, and the relatively small 3b (Ngome forest) in the NE surrounds. Less favoured
but extensive subregions are 3d (subhumid) in the SW surrounds. The earlier vigour of the forests of subregions
3a, 3c and 3b is evident from a study of the forests of Upper Weza, Qudeni, Nkandla and Ngome. (Vide:
Appendix IV.)
9

Geobioclimatic subregions

Details for the subregions are shown in Appendix XII and on Map VII.

II
A
1

CRITERIA

PHYSICAL FEATURES

Climatic hazards

Apart from infrequent short and local dry spells during the growing season; ecologically dry months 0 - (1),
some hail and seasonal high winds from the N, the N W and less often from the S and the SW - all of which are
liable to damage young annual crops and tea, the group experiences relatively mild hazards. Frost occurs rarely
to infrequently and is slight to mild in its effect upon vegetation. Lightning and hail infrequently cause loss in
livestock, the former rarely causing human fatality.
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The level of human working comfort is high throughout the year - hot, humid, trying days being rare and the
nights invariably pleasant. The relative scale of human working comfort is 1 - 2 throughout.

2

i

Soils: Identity and distribution
1

3

Soils: Land use rating

4

Soils: Special characteristics and problems

Vide: Sub-chapter 12 of this Chapter
1
j

5 Water Resources

Actual

Potential

General

The subregions are well favoured by rain,
springs, streams and tributaries of the
rivers traversing the group. Vide: Map X.

Suitable points for the conservation and
development of water could be located.

j
j

NE Surrounds

Subregion 3b and 3e are within the catchments of the Black Mfolozi and the Mkuzi
rivers; the mean annual run-off is 300 - 400 acre-feet per sq. mile (Hlobane-Manyini)
(Midgley: 1953).

1
1
1

Tugela Basin

The lower Tugela and, locally, the headwaters of the Insuzi traverse subregions 3c and
the smaller 3a in the Nkandla-Qudeni area.

j

SW Surrounds:

From the Mzimkulu north-eastwards the sequence of large rivers either draining from
or traversing subregions 3c and 3d are the Mkomaas, Mgeni and Mvoti. The M.A.R.
is 200 - 300 acre-feet (Greytown-Pietermaritzburg bench) to 200 - 500 acre-feet (IngeliHarding bench).

1
1
j
1

7

Actual

Potential

NE Surrounds

Nil.

Nothing important is yet projected.

|

Tugela Basin

Nil

As above.

1

SW Surrounds

Henley, Peattie's Lake, Merthley Reservoir and, in part only, Midmar dam conserve water from this group. These are for
municipal supply, Peattie's for limited
irrigation but mainly for recreation. All
these dams are used in varying measure
for recreation.

Recreational significance will grow rapidly.
A dam on the Mgeni, at Albert Falls,
will submerge Peattie's Lake.

j

Boreholes with yields 500/1 000 gallons
per hour are rare.

Doleritic dykes and the Ecca and the
Dwyka formations would be worth further investigation.

.
|
1

Apart from sites for small scale generation
in the Karkloof and the Nkandla-Qudeni
area, nothing promising exists.

i
j

6

ll

>•

8

ll

Major rivers

Major dams

Underground water

9 Water for hydro-electric generation
Nil of any importance.
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10 Water for irrigation
Farm-scale supplementary irrigation is
practised to a limited extent only. The
water available is often copious locally.

Numerous sites exist for the storage,
pumping or diversion of water. Copious
supplies could be developed locally.

B BIOLOGICAL FEATURES
1

Major ecosystems

With the exception of the forests in the subregions 3c and 3a in the Nkandla-Qudeni area, the relicts in
the Karkloof range and the Ngome forest (3b), the original ecosystems have been either moderately or severely
disturbed both as to vegetation and soil. The larger animal life has all but disappeared except from a few secluded,
protected sites.
It is possible to reconstruct the elements of the vegetation and the larger animal life. (Vide: Appendix IX.)
Soil and related studies also permit a reconstruction of the prime edaphic features in the forests which were originally fairly extensive. From Appendix IX and my observations elsewhere in somewhat similar country, the typical
larger herbivores would have been bushbuck, grey duiker, wild pig, buffalo and elephant.
The ecosystems are today based upon secondary forest, scrub, extensive areas of despoilt grassland (mainly
Aristida junciformis), European and Bantu cultivation and locally fairly extensive exotic tree plantations.

2 Ecological significance of tlie terrain for agricultural development
NE Surrounds

The small area of 3b (equivalent, within limits, ecologically to subregions 3a and 3c
within the basin and the SW surrounds), the Ngome forest, should be conserved and
managed for aesthetic and scientific purposes. The much larger area of 3e (subhumid) is
suitable for annual crops and livestock - with appropriate proportions of Wattle, Pines
and Eucalypts.

Tugela Basin

The Nkandla-Qudeni area should not be developed except as an aesthetic, scientific and
recreational amenity - perhaps in segregated areas for the race groups. Annual crops,
perennials such as tea, pyrethrum, deciduous fruit and probably Phormium would do
well. On land no longer under forest a fair proportion of exotic tree production is also
ecologically indicated.

SW Surrounds

The comparatively extensive now de-forested areas in the subregions 3c, 3d and 3a are
suitable ecologically for annual and perennial crops, hvestock and, within limits, exotic
tree plantations.

3

Crop production (European)
Rain-fed - Annual
Actual

Potential

Maize

Good to fair yields of good to moderate
quality: R.Q.S.: ( l ) - 2 - 3 .

Could be appreciably improved by better
husbandry: 1 - 1 / 2 - 2 .

Potato

(1) - 2 - 3 promising yield and quality.

Could be raised: 1 - 1 / 2 - 2 .

Legumes

(l)-2-3.

1-2.

Winter cereals

(1/2) - 2 - 3.

1 - 1/2 - 2.

Vegetables

(1)-1/2-2-3.

1 - 1/2, on greater attention being given to
varieties and the husbandry of soil and
crops.

Ensilage crops

(1)-1/2-2-3.

R.Q.S.: 1 - 2 .
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Rain-fed - Perennial
Potential

Actual
Sugar

In the SW surrounds in sugar "regions"
20, 21, 22, 23 (Vide Sugar Map IX (1));
some of this development is relatively new,
R.Q.S.: ( 1 / 2 ) - 2 - 3 , depending on frost
and longer periods of drought and a long
cutting cycle. In some areas the crop is
marginal because of the complex of ecological conditions.

Planting should be concentrated on the
ecologically more suitable localities experiencing mild and infrequent frost: R.Q.S.:
1/2 - 2 - 3.

Tea

Trial plantings at Blinkwater (Karkloof
range) showed some of the hazards:
notably the effect of strong winds. Lesser
hazards are low temperature and mild
drought during the winter months. These
were terminated. Trials are now beingconducted in the Richmond district.

Conditions in subregions 3a and 3c in the
Nkandla-Qudeni forest area and in subregion 3b (Ngome forest) might prove
ecologically suitable. Establishment,
maintenance and factory costs might prove
too high for the yield of average quality
tea to support.

Pyrethrum

Small areas have been established with
mixed success economically (subregion
3a): SW surrounds. The lack of experienced scientific and practical advice is
partly responsible. R.Q.S.: 2 - 3 .

The crop should be studied by an experienced specialist: R.Q.S. (1) - 2 - 3.

Pecan

Trials of selections by Prof, le Roux are
encouraging.

Success may be attained on a moderate
scale, were adequate attention paid to
detail.

Avocado

Trial plantings of selections by Prof, le
Roux are encouraging, yielding some fruit
throughout most of the year.

As above.

Citrus

Small orange groves of fair quality exist
but the economics are marginal.

Doubtful whether much expansion could
be justified.

Deciduous fruit:
peach, plum

Highly variable in quality, much depending upon the humidity and temperature
at critical times. Lack of a marked cold
season is a disadvantage. R.Q.S.: (2) - 3 - 4.

Unlikely to become an important cash
crop: (1/2) - 2 - 3, with care.

Berries (Strawberry
and Cane fruits)

Quality strawberry is grown but the standard of husbandry is often unsatisfactory:
cane fruit (Youngberry, Booysenberry)
do well but the market is unreHable.

Scope exists for high quality strawberry,
well packed for transport to the major
markets in Natal and beyond. Unless the
market demand is steadier, there is little
future for cane fruit except for jam.

Phormium

Trials in subregion 3a in the SW surround
show a reasonable yield.

The improved prices authorized in late
1968 could render the crop economic
where efficiently produced.

4

Irrigation

Supplementary, farm-scale, restricted and mainly for
lucerne and established pasturage: R.Q.S.: (2) - 3 - 4.

Copious supplies of water awaiting development and
the existence of a wide range of irrigable soils could
produce relatively extensive grass-legume pasturage:
R.Q.S.: 1 - 1/2-2. The economics of supplementary
irrigation for other than luxury crops (flowers, strawberry) and for pasturage requires critical trial and
costing.
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5

Pasturage (veld)

Actual

Potential

Natural veld is mediocre at its best and has been widely
reduced to low-grade Aristida Junciformis: rarely
R.Q.S.: 3, more generally 3 - 4 but may drop to 4 - 5,
the veld being a mere exercise ground.

Difficult to raise in quality; more likely to be replaced
on deeper soils, by established grass-legume pasturage
of much higher quality.

6

Pasturage

Progress has been made by the more progressive farmers, who have established grass and grass-legume
pasturage on suitably drained and managed bottomland (CI and LI associations). The area is still comparatively small, the quality moderately good to moderate, occasionally good. R.Q.S.: (I) - 2 - 3.
7

Assuming attention is paid to soil reclamation, rehabilitation and fertility and to the establishment and
management of grass and legume pasturage, the quality
could be raised. Much bottomland and other soils
conducive to establishment of pasture exist. R.Q.S.:
1 -2.

Crop production (Bantu)

The Bantu areas are limited to small portions of the
Ixopo, Polela, Mapumulo and Pietermaritzburg districts in the SW surrounds and to moderate proportions in the Nkandla-Qudeni area in the basin. In both
these sectors the productivity is low: R.Q.S.: (3) - 4,
but there is an improvement, due to the activity of the
guiding department; legumes, pumpkins and other
subsistence crops are usually sufficient for consumption and, in some localities and in some years, a surplus is sold.

Unless the pressure of man and beast be much reduced,
the R.Q.S. must remain static. Given a reasonable
measure of relief the yield and quality could be raised.

Phormium: shows promise.

Phormium: could be marginally profitable at revised
prices.

8

Livestock production (European)
Actual
Good quality dairy and beef types are
reared in the SW surrounds: R.Q.S. (1) 1/2-2-3.

Potential
With better and more abundant established pasturage and higher standards of
feeding, husbandry and breeding, the
R.Q.S. could be raised to 1 - 1/2 - 2.

Sheep

Apart from small flocks for mutton and
"fat lamb", unimportant; quality good to
fair; R.Q.S.: ( 1 ) - 1 / 2 - 3 in SW surrounds; in the NE sheep are more abundant in the 3(e) subregions.

With better management and experienced
running on established pasturage, the
number and quality could be raised to
1 - 2 in the SW surrounds.

Pigs

Good to fair quality: R.Q.S.: (1)- 1/22 - 3 in the SW surrounds, lower in the
NE.

Could be improved in quality and produced in larger number: R.Q.S.: 1 - 1/22 in the NE and the SW surrounds.

Poultry

No large-scale production; farm-scale
R.Q.S.: (1) - 1/2 - 2 - 3 in SW surrounds;
lower in the NE.

With better knowledge and more attention the R.Q.S. could be raised to 1 - 1/2 2 in the SW surrounds.

Cattle

9

Livestock production (Bantu)

Cattle

In the SW surrounds the cattle are interbred with exotic grade types. In the basin
there is a higher proportion of "indigenous" blood, the animals being of good to
fair grade. R.Q.S.: (2) - 3 - 4.

If pressure be relieved the subregions in
the SW surrounds and in the basin could
produce a better quality of animal: say
2 - 3 , but otherwise the R.Q.S. would fall.
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Actual

Potential

Sheep

3-4.

4, unless pressure on the land be relieved,
when 3 - 4 .

Goats

2-3.

(2) - 3, unless pressure be relieved, when
2-3.

10 Health of livestock
This is satisfactory in the European areas because of
improved animal husbandry and attention to the elements of veterinary medicine.
In the Bantu areas the guiding department and the
Department of Veterinary Services maintain a reasonable standard of health.
11 Special hazards: Livestocli
Within the European sector the hazards are limited to
infrequent seasonal lightning and hail storms. Bantu
livestock also suffer from these but more often from
poverty during the colder season, when pasturage is
lacking in both roughage and in nutriment and stover
is rare.
12 Forestry: General
As this is essentially forest country, the establishment
of exotic plantations (Pines and Eucalypts, with small
acreages of Poplar) has long since been given attention. State-owned plantations are Umited but private
enterprise has established large areas for timber,
mining material and pulp. Vide S.A.T.G.A./S.A.W.
G.U.: 1968 survey of timber acreages and uses.
Some hold that the proportion of valuable agricultural land either already planted or set aside for afforestation is too great. This has been investigated by an
inter-departmental committee. Provided a fair balance
is struck, there is room for both crop and pastoral
farming and high grade forestry. Ecological and economic principles must be observed in the selection
of localities for the establishment of tree plantations.
13 Indigenous forests
Relict "shells", exploited many years ago, exist in the
SW surrounds {Vide: Map IV: subregions 3a, 3c and
3d). Of little or no economic value, these are aesthetically and scientifically interesting and serve as conservers of water. In the basin, subregion 3c and a
limited portion of subregion 3a are comparatively well
conserved, thanks to the Department of Forestry and,
along with the ecologically comparable subregion 3b
(Ngome forest), also conserved by that Department,
are of particular aesthetic and scientific value.
14 Plantations
The largest areas are on privately owned land in the
SW surrounds, in the subregions 3a and 3c. Increments and quaHty are good for Pine, Eucalypts and
Poplar (P.deltoides - for matches). R.Q.S.: 1 - 1 / 2 - 2 .
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15 Prospects for forestry in the nearer future
Much depends upon the Government's reaction to the
findings of the inter-departmental committee already
mentioned. Today the aesthetic aspects are hkely to
be given more consideration than hitherto.
16 Wattle
The finest wattle producing country in the Republic
exists in the SW surrounds. Vide: the Wattle Map
(No. IX: 7), which reflects the area of production,
the number of growers and the basic bark quota, by
districts. Outliers are in the subregion 3e in the Vryheid and Ngotsche districts and in the transitional
country between 3e and Group 6. The overall R.Q.S.
is grade 1 - 2 - 3 , but in some parts of the SW surrounds rises to 1-1/2. {Vide: S.A.T.G.A./S.A.W.
G.U.: 1968 survey.)
C HUMAN AFAIRS
Population distribution
Although there are no important urban areas within
the group - other than Greytown - Pietermaritzburg
is within easy access. (Vide: Map IV.) Apart from these
there is a scattering of smaller centres, such as Richmond (in Group 2), Wartburg in the SW surrounds
and Louwsburg in the NE.
Details for the four ethnic groups and the total
population are shown in Chapter 7 and the Map XII,
whilst the dimensions of the European and Bantu
areas in the group are summarized in the same
chapter and shown on Map V.
D ECONOMICS
The subregions extend from the more developed districts of Ixopo, Richmond, Lions River, Pietermaritzburg, New Hanover and Mvoti in the SW surrounds,
wherein European business and services are comparatively well founded, through the much less developed
Nkandla-Qudeni area in the Bantu sector in the basin,
to the subregions 3b and 3e in the Ngotsche and Vryheid districts, where the tempo of business and services
is less than in the SW surrounds.
Pietermaritzburg - itself just outside the group provides stimulus for all forms of economic activity
within the SW surrounds, whilst Richmond, also outside but near the group, and Greytown make some
contribution. Forestry, wattle and, more recently,
sugar interests join with the more progressive crop
production, dairying and other farming communities
in the SW surrounds to make this an important sector.
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In the NE surrounds the wattle industry makes a
locally important contribution to the general economy,
whilst Vryheid, through its local petty industries and
services, acts as a catalyst for various economic activities.
The European farming communities in the SW surrounds win, on the whole, a fair livelihood, whereas in
the NE the standard of income is not as high except
for those who run sufficient better quality sheep.
The Bantu sector in the Nkandla, Ixopo, Polela and
Pietermaritzburg districts gains a subsistence economy, many in the last named district earning wages in
and around the city.
In part of the SW surrounds this group enjoys a
higher economic standard won from farming and
forestry than any other one - that is excepting the large
sugar interests in Group 1 (Coast).
1 Economics of crop production
In the European sector maize and potato give fair
returns for the cash economy whilst ensilage, winter
cereals and established pastures provide indirect income through livestock. Sugar is still uncertain economically - both in the returns obtainable under the
ecological conditions in subregions 3a, 3c and 3d in
the SW surrounds and the costs of establishment
upon land, which in many instances, has been cleared
of wattle. First grade wattle still adds appreciably to
the income of many farmers in the SW surrounds.
The other perennial crops - tea, nuts, fruit, Phormium and pyrethrum - are also so new and grown on
so petty a scale that it is still impossible to predict
whether they will be economic. The keeping of satisfactory records is much as in Groups 2 and 4 - somewhat patchy. Wattle, timber and sugar producers pay
more attention to the recording of in-put and take-off".
Some dairy farmers are also paying more attention
to this subject. In the SW surrounds the progressive
farmers are learning more readily than their colleagues
in the N.E.
The subsistence economy within the various Bantu
areas varies as to season, locality and family group.
2 Economics of livestock production
This is encouraging in the European sector. Whilst
more technical and managerial attention is paid to
progressive dairying, beef, pig and poultry production
in the SW surrounds, dairy, beef and sheep farming
are also important cash winners in the NE surrounds.
The keeping of records is variable and less satisfactory
in the NE surrounds than in the SW. Bantu in the SW
surrounds and the Tugela Basin are beginning to cull,
thus winning cash to augment the economy.
3 Economics of industries related to agriculture and
forestry
The economics of wattle is, of course, causing concern - particularly where the quality of the bark is
not the best. How far the present uncertainty will in-

fluence the reduction in the area of wattle is still unforeseeable, but might have serious consequences in
the SW surrounds. (Vide: Commodity Map IX (7)).
Saw milling and processing return a steady income,
particularly in the higher producing sectors in subregions 3c and 3d in the SW surrounds.
Jagbaan is still relatively new and not yet working
to capacity, hence it is difficult to envisage the effect
which sugar processing could have locally during the
next decade.
4 Prospects for the agricultural, forestry and related
economy: 1988-2000
An examination of the estimated potentialities of
annual and perennial crop production and the yields
from forestry, suggests that the economy will be greatly increased in 20 - 30 years, assuming that the basic
technical and socio-economic needs are met to reasonable degree. The economic achievement could be three
to four fold that of the present in the European areas
and two to three in the Bantu, the total dimensions of
which are petty compared with those of the European.
{Vide: Chapter 7).
5 Border industries
Pietermaritzburg is a proclaimed centre for "border
industries" and thus plays an important role in that
sector of the Pietermaritzburg location falling within
this group.
6

Possible impact of prospective development upon the
principal subregions
Although the further development of crop and livestock production is in itself unlikely to have any
marked additional impact upon the subregions in the
SW surrounds, combined with the growth of the
forestry and the sugar industries this should be stimulating. The future for sugar is, of course, less clear
than for timber and pulp. Wattle of high grade might
have a better future than now thought.
In the NE surrounds there is nothing now in view
likely to stimulate development in either agriculture
or forestry.
E INFRASTRUCTURE
The infrastructure, physical and human, is moderately
satisfactory for the development of agriculture, forestry and related industries in the European areas, but
in the Bantu sector in the basin it is much less so.
1 Physical infrastructure
Roads: The meshwork of main, district and farm
roads in the NE surrounds is imperfectly
developed, that within the Bantu sector in the
basin still comparatively primitive but that
within the SW surrounds moderately satisfactory. The greater activity within the forestry,
wattle and sugar industries and in dairying is
responsible for the better conditions in these
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Rail:

parts of the group. According to dairy farmers, however, the meshwork of minor roads
and their maintenance leave much to be desired even in the SW surrounds: R.E.S.:
main and major: 1 - 2 ; district: 2-4;farm: 3-4.
The lines linking Ixopo, Polela, Pietermaritzburg, Greytown, Lions River and other centres
in the SW surrounds serve the subregions
moderately well but the sector in the basin
is not linked by rail. In the NE the nearest
rail link is Vryheid, but the new line from
Richards Bay inland should serve subregions
3b and 3e, although some distance away:
R.E.S.: 2 - 3 .

THE FUTURE FOR TRANSPORTATION
Nothing spectacular is likely to happen but rather a
steady improvement in the details of the road mesh in
coverage and in quality. R.E.S.: 2.
FUEL AND POWER
Coal is obtained from the centres in Groups 5 and 8
and electricity is provided by Escom. No hydroelectric generation of any importance is likely: R.E.S.:
fuel: 2 - 3; power: 2 - 4.
2 Human infrastructure
Pietermaritzburg and, to a relatively small degree,
Richmond, Greytown and other centres in the SW
surrounds and Vryheid in the NE are the main centres
for Europeans. These also support Bantu and small
Indian communities. The rural Europeans thinly
spread and the large number of Bantu in locations
and on European-owned land constitute a comparatively large population. Urban and peri-urban
employment and various social services serve as nuclei
for stimulating activity and enlightenment.
LABOUR
Unskilled Bantu labour, for rural employment, whilst
still moderately adequate in the SW and NE surrounds, is likely to become scarcer as development
progresses in the urban and peri-urban areas and in
the Bantu locations. The steady call of Pietermaritzburg and also some of the smaller centres is already
affecting rural labour, whilst State and other work on
roads and other forms of development is attracting
men and women formerly content to work on the
farms: R.E.S.: 3 - 4 ; R.A.S.: 1-2.
Semi-skilled Bantu labour is transitory in proportion to its capacity to learn and to apply its knowledge. The farmers, like those in Group 4, are critical
of efforts to train Bantu for semi-skilled and skilled
services, because a man so trained is often a man lost
to agriculture: R.E.S.: 3 - 4; R.A.S.: 4 - 5.
Some semi-skilled and skilled Indian labour is
associated with the wattle, forestry and sugar interests
and is engaged upon sundry work in the urban centres:
R.E.S.: ( 2 ) - 3 - 4 ; R.A.S.: (1) - 3.
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Skilled European labour is linked with the industries mentioned and is far too rare and expensive for
other than special agricultural service.
EDUCATION AND TECHNICAL TRAINING
The educational facilities for Europeans in the rural
areas are adequate, those for Bantu on the farms, in
the locations and on other Bantu areas are being improved as far as funds, facilities and personnel permit:
R.E.S.: European: 1-2; Bantu: 4.
Technical training for Europeans is available in
Pietermaritzburg and in agriculture at Cedara, but
the impact of these facilities upon the number of technicians, trained farmers and farm assistants within
the group, and indeed in the adjacent Groups 2, 4 and
6 has been slight down the years: R.E.S.: 2,
PROFESSIONAL AGRICULTURAL
EDUCATION
The influence of the Faculty of Agriculture, University of Natal, is being felt, even if less rapidly and
widely than could be hoped. The scattered nuclei of
farmers educated in the art and science of agriculture
generate thought in the communities: R.E.S.: 1 - 2.
PUBLIC HEALTH
An invigorating range of local climates is experienced:
the scale of working comfort being about 1 - 2
throughout the year, in comparison with 2 - 3 in
Group 2 (Coast Hinterland) and (2) - 3 - 4 in Group 1
(Coast) during the summer.
There are no hazards to health, if provision be made
against the frequent and sudden changes in temperature and humidity.
R.E.S.: Europeans: 1-2; Asian: 2 - 3 ; Bantu: 3.
F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER DEVELOPMENT
No large-scale development is likely, therefore the
prospective problems should be of the kind normal in
farming and forestry. The pressing subject of the striking of a wise balance between farming and forestry
must again be stressed, so that neither interest suffers
and the best interests of land owners and the pubhc
are served.
What has been said under Group 2 and again in
Group 4 (Highlands) about the need for careful selection of sites for annual cultivation and for establishment of pasturage is also true here. A number of the
same soil series occurs and, with these, the same kinds
of hazards involved in their conservation and management.
The Bantu areas in the SW surrounds and in the
basin are comparatively small but, nonetheless, cast
challenges similar in nature and urgency to those noted
for Group 1 (Coast Lowlands) and Group 2 (Coast
Hinterland): the excessive pressure upon the land by
man and beast and the imperative necessity for early
relief from pressure.
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G TOURISM AND RECREATION
Actual
No official centres exist for tourism and recreation,
but naturally beautiful scenery and drives occur in
abundance throughout the group. Among the more
impressive are areas in the Ixopo and Polela district,
the Karkloof, the Nkandla-Qudeni and the Ngome
forests. Private enterprise has shown slight interest
in providing for tourists. R.Q.S.: 0.
Prospective
Facilities could be provided officially at selected sites
in the Nkandla-Qudeni and Ngome areas and by private enterprise in the Karkloof: R.Q.S.: 1 - 2 .
H AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT IN AGRICULTURE, FORESTRY, RELATED INDUSTRIES OR ANY MAJOR DE-

in

VELOPMENT OF NON-AGRICULTURAL/
FORESTRY NATURE
Developing land for crop production and forestry
tends to despoil aesthetic features. The establishment
of plantations of exotic trees in juxtaposition to relict
indigenous forest set in glorious landscapes is such a
possibility. Another is the unimaginative alignment
of roads through strikingly attractive landscapes.
Funds doubtless were short when these roads were
aligned.
The more important historical sites should be protected against disturbance, whilst features of exceptional scientific interest in the form of vegetation and
wild animal life should be conserved and managed
wherever possible.
As large-scale development is unlikely - except perhaps extensive afforestation by companies - the threat
to features of this kind is less imminent than might
appear. Action must be taken before serious loss
occurs.

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

This group is of more than ordinary existing and prospective significance for agriculture, forestry and related industries and possesses varied aesthetic charm.
In its SW surrounds it is near urban and peri-urban
Pietermaritzburg, it is not far from Durban and is
traversed by a trunk road from the Transvaal. Subregions at Nkandla-Qudeni are of exceptional beauty
and scientific interest. All this argues that the best
possible use should be made of its natural resources
pari passu with conserving of its aesthetic qualities.
Ecologically and economically there is much in common among Group 2 (Coast Hinterland), Group 4
(Highlands) and Group 3, hence some of the conclusions drawn and recommendations made are either
identical or similar for these.

(iii)

(iv)
1

General conclusions regarding the potential development of the subregions of the group for agriculture,
forestry and related industries
(i) Ecologically and economically, each of the subregions of the group is eminently favourable
for the development of high grade crop
and livestock production, for the establishment
of exotic plantations for timber, pulp and for
wattle. Its aesthetic setting renders much of
the terrain highly attractive for tourism and recreation,
(ii) As in Groups 2 and 4, the climatic, physiographic, topographic and edaphic features call
for high quality agricultural skill in expansion
and the maintenance of arable land and in the
conservation of water and soil. Where errors
have been made in both, these call for early,
skilled measures for the control of the causes
and the forces responsible for deterioration.

(v)

(vi)

Whilst these blemishes occur in the European
sectors they are frequently more serious in the
Bantu locations.
The Department of Bantu Administration and
Development is alive to the gravity of its problems in the sectors under its jurisdiction and is
commended for its synoptic approach toward a
lessening of the losses and the ultimate control
of the prime causes. Among these is the reduction of the high pressure of man and beast upon
the land. The ease with which employment could
be made available in Pietermaritzburg and other
urban centres should render a planned reduction
in pressure of people easier than in some parts of
the Province.
In the European sectors in the SW surrounds,
more particularly, the prospects for more intensive production of annual and certain perennial
crops are good, whilst the opportunities for an
enhanced dairying industry are outstanding. Climate, soil, proximity to large centres and a farming community stimulated by a number of progressive producers - all support this conclusion.
In the NE surrounds, where there is a moderate
extent of the subhumid subregion 3d, the conditions are not as good but are, nonetheless, promising for higher standards of crop and livestock production than have been achieved.
The SW surrounds are highly favourable to
the establishment of permanent grass and legume
pasturage, and the management of these in relation to dairy and beef herds. In common with
the best parts of Group 4 (Highlands), the subregions 3a and 3c are among the better blessed
locahties in South Africa for this class of farm105
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(vii)

(viii)

(ix)

(x)

ing. This is the more important because of the inherent poverty of the indigenous, secondary pasturage in which Aristida is a dominant associate.
The luxury crops, strawberry, flowers and certain high grade vegetables, are readily producible
for the Pietermaritzburg, Durban and Rand
markets,
In addition to being favourable for high production of maize, legume, potato, ensilage and pasture, the SW subregions are conducive to the
growing of several perennials: sugar with discretion in areas free of frost, cold wind and
drought during the colder months; pyrethrum
commensurate with demand and on selected
sites; pecan, avocado, citrus and stone fruits in
restricted amount and in carefully chosen localities. Tea should respond where sheltered from
strong and continuous wind, where the soil is
sufficiently deep, well drained and acid, and
where there are no marked rainfall and temperature depressions during the cold season and no
excessive rises in heat during the warm. Phormium is suited ecologically but its economy is
not yet proven,
First class dairy and beef cattle could be raised
in greater number and to greater productivity
in the SW surrounds. In the NE surrounds a
better quality of cattle and sheep could be produced.
High class wattle, timber and pulp wood are
grown to advantage: it remains to work out the
desirable balance between crop and livestock
farming and the demands of the wattle and the
forestry industries.
Along with the processing of wattle and
forestry products is that of sugar: the mill at
Jagbaan being a further accessible centre for
employment of Bantu and Indians in the SW
surrounds,
Although no serious effort has yet been exerted
to develop the scenic and recreational aspects of
the group's resources, especially in the SW
surrounds and the Nkandla-Qudeni sector (subregions 3a and 3c, along with the adjacent subregions 2a and 2b in Group 2), there is every
reason why this should be the subject of imaginative investigation,
Land prices have risen rapidly and in some instances well beyond the level consistent with economic farming - unless, of course, the standards

of production and the price structure for given
commodities also be simultaneously raised. This
calls for investigation and control not only in the
group but also in Groups 2 and 4.
2

Recommendations for aiding the development of the
several subregions
Almost all the recommendations made for Groups 2
and 4 are, mutatis mutandis, worthy of repetition here.
I stress several which are particularly important.
(i) Demonstration, planning and specialist advisory
services are as much needed in this group as in
Groups 2 and 4 because of the intensive nature
of some of the farming.
Specialist officers for tea and pyrethrum production are urgently needed - if these commodity
crops are ever to be grown to their best potentialities within the subregions 3a and 3c in the SW
surrounds, in the Nkandla-Qudeni and in subregion 3b at Ngome.
(ii) Some farmers in the SW surrounds are steadily
learning more about their soils, the nature of
their qualities and weaknesses. They are thinking more deeply about these matters and, along
with some farmers in Group 4, are attempting
to put their knowledge into practice.
Excellent as are the services rendered within
the Province by the very small official agricultural staff", it is imperative to support these by
juniors, who will in time gain experience under
senior direction. This would permit of further
attention being paid to the more progressive
farmers in subregions 3b and 3e in the NE
surrounds, so that they too may learn to know
their soils,
(iii) Exotic tree plantations contribute much to the
economy of the subregions 3a and 3c in the SW
surrounds, land suitable for afforestation exists
in the Nkandla-Qudeni area in the basin and
there is also a similar class of land in the subregions 3b and 3e in the NE surrounds. These
areas should be examined along with appropriate territory in Groups 2 and 4 in respect of the
most satisfactory balance to strike between the
requirements of farming and forestry,
(iv) Although the Bantu areas are fragmented, their
rehabilitation should be assisted by such measures as would reduce the pressure by man and
beast. This would render more effective the extension services provided.

BIOCLIMATIC SUBREGIONS

BIOCLIMATIC GROUP No. 4
TITLE (BASED ON BIOCLIMATIC POTENTIAL): HIGHLAND TO SUBMONTANE FOREST,
SHORT FOREST, SCRUB AND WOODED SAVANNA HUMID TO SUBHUMID*
I
1

BACKGROUND

Synonymy of the vegetation

Bews (1912-20)

Mountain Region

Pole Evans (1936)

Included in Tall Grass

Adamson (1938)

Included in Grassland (including patches of Temperate Forest, Moist Grassland and
Protea Grassland)

Pentz(1945)

Highland Sour Veld

Acocks (1953)

(44) Highland Sour Veld and his types (57), (63) et al. in part

Edwards (1967)

(18) Themeda-Trachypogon Highlands Grassland, (19) Themeda-Tristachya-Digitaria
Highlands Grasslands and also parts of his types (14) and (16)

Moll (1967)

Highland Grassland and Podocarpus Forest.

2

Distribution

NE Surrounds

Scattered small areas

Tugela Basin

Extensive

SW Surrounds

Extensive

Vide: Maps IV, V, VII
3 Land use Relative Quality/Quantity scale formulae Summary {Vide: Footnote Group 1)
Actual

Potential by \9%%

Annual crops

European: (1) - 2 - 3
Bantu:
(3) - 4 - 5

European: 1 - 2
Bantu:
3: Vide B6

Perennial crops

Nil

Nil

Veld pasturage

European: 2 - 3; in subregion A7: 3 - 4

European: (1/2) - 2 locally but mainly
2-3-(4)
Bantu:
3-4

Bantu:

3-4-5

Established pasturage

2 - 3 , progressive farmers, small area

Irrigation (supplementary small scale)

European: 3 - 4 grade, scattered

Forestry . . . exotic
plantations: Pine

Local, grade (1) - 2 - 3

Wattle

Vide: Wattle Map IX (8); out of
economic range

Nil

European: (1) - 2 in subregion 4g: 2 - 3
Bantu:
(2) - 3 - (4) grade

European: 1 - 2; to (1) - 2 in 4g
Bantu:
(2) - 3 - 4 grade

Livestock
Cattle

(1) - 2 more extensive
European: more extensive but still limited
Vide: Hubbard (1965) grades (1) - 2 - 3

* Revised title: Thicket in place of Scrub and Short WoodlandjOpen Woodland instead of Wooded Savanna.
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Sheep

European: (1) - 2 - 3
Bantu:
3-4

Goats

Bantu:

Pigs

European: (1) - 2 - 3
Bantu:
4 - 5 grade

European: 1 - 2 grade
Bantu:
3 grade

Poultry

European: (1) - 2 - 3 grade

European: 1 - 2 grade

(2)-3-4

European: 1 - 2
Bantu:
(2) - 2/3 - 3
Bantu:

(2) - 3, if controlled

Actual

Potential

(1) Conservation
projects and

The Drakensberg Catchment Reserve
(575 129 acres) and the Drakensberg Conservation Area (1 936 478 acres) include
some of the country within the subregions
4b, 4d and 4e, but little practical conservation has yet been accomplished: scale
of achievement: 4. (As conservation districts have been created in the Conservation Area greater activity might be generated.)

These two large areas could serve as
models of conservation, in the wider
sense, were planned action to be commenced without delay: scale of achievement could be (1) - 2 in 20 years. (1971: it
is possible that the Dept. of Forestry will
set a lead in the study of wild life in its
sector of this terrain.)

(2) Recreation
facilities

Vide: Map X; locally extensive provision
by Provincial authorities: 1 - 2 grade; the
provision of facilities is envisaged for
Bantu by Dept. of Bantu Ad. & Dev.

Could be more extensive and intensive;
1 - 2 more extensively adequate facilities
are likely to be provided for Bantu.

Development related
to Agriculture/
Forestry

There has been an impressive expansion in
the European areas of subregion 4e in the
bdsin, with rather less in the SW surrounds and in subregion 4g (Belelasberg,
Skurweberg) markedly less; R.Q.S.: (1)2 in 4e in basin, 2 - 3 in 4g.

European Areas: There could be a marked
increase in production of milk, beef, mutton, wool, potatoes in subregion 4e and
an appreciable increase in dairy, beef and
wool production in subregions 4f and
4g in the basin and in the NE surrounds: R.Q.S.: 1 - 2 .
Bantu Areas: The improvement effected
by the Dept. Bantu Ad. & Dev. during
the past decade is noteworthy, but the
heavy pressure of man and beast inhibits
any marked economic progress.

Outstanding other
Development

Nothing spectacular, but a steady growth
in simple, physical infrastructure has been
accomplished.

A steady expansion on much the same
lines as in the past.

4 Earlier appearance of vegetation
Comparatively extensive forest, scrub and wooded savanna, with large grass glades.
5

Present appearance of vegetation

Mainly open short grass, some Protea savanna,* and scattered relict "shells" of Podocarpus forest exploited
long ago.
6

Bioclimatic subregions

The more important are: subregion 4e, today mainly open short grassland, with scattered relicts of Podocarpus

* Short Protea Open Woodland: revised nomenclature - Phillips 1971B.
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forest, mainly in parts of the Alfred, Ixopo, Polela, Underberg, Mooi River, Estcourt and Bergville districts, with
scattered outliers elsewhere; subregion 4g, today also open grassland with small scattered relict forest and scrub
elements, mainly in the Belelasberg and Skurweberg ranges in the Utrecht and Paulpietersburg districts; subregion
4f, in smaller, scattered areas in the Klipriver, Helpmekaar, Nqutu, Babanango, Nkandla and Mahlabatini
districts; an apparently more humid area (subregion 4c) occurs in the Underberg district. Subregion 4d (Montane
Protea savanna) covers a fair extent of land whilst subregion 4b Podocarpus forest is scattered in subregions
4e and 4d. Vide: Maps IV and VII.
7

Geobioclimatic subregions

Vide: Appendix XII and Map VII for details for the subregions.
A
1

PHYSICAL FEATURES

Climatic hazards
(i) Effective ecological drought is rare but growth-retarding dry spells are occasional in subregion 4e but more
frequently in subregions 4f and 4g, rare in 4a and 4d which are of slight economic importance; ecologically
dry months 2 - 3 .

(ii) Frost is severe to very severe, from May/June to September/October.
(iii) Hail is sporadically severe, seasonally with occasional crop, animal and human loss.
(iv) Lightning is frequent seasonally, with rare to occasional crop, animal and human loss, but very high incidence of lightning and of appreciable loss of veld and lifestock is recorded locally.
(v) Frequent strong cool to cold winds are a hazard during the early spring months and occasionally seasonally,
hot, dry "berg" winds, probably heated by compression, desiccate the vegetation for say 6 to 12 hours at a
a time. This may retard young crops.
(vi) On the whole, this is a congenial climate for man, beast and crops. The level of human working comfort is
high throughout the year: 1 - 2.
2

Soils: Identity and distribution

3

Soils: Land use rating

4

Soils: Special characteristics and problems

5

Water resources: General

>•

Vide: Sub-chapter 12.

Actual

Potential

Situated in or near a comparatively high rainfall in the
Drakensberg, the subregions within the SW sector and
the Tugela Basin are rich in water resources, whereas
those portions in the north of the basin and in the NE
sector are less richly but still reasonably favoured.

Within the subregions of the Drakensberg area the
prospects for the conservation of water along streams
and periodic drainage lines are impressive. The subregions most suitable for such storage would be 4c and
4e in the SW surrounds, 4e in the basin and 4a, 4b
and 4d in both the SW surrounds and the basin. The
subregion 4g shows less promise in the basin and the
NE surrounds, but is still outstanding by comparison
with Groups 6 and 8 at lower elevations.

6

Major rivers

Whilst no major rivers occur within the group, contributary streams, sponges and drainage lines feed water to the
rivers arising either in the Berg or in the other groups at lower elevation. Among the larger rivers thus fed, within
the group, in their traversing the SW sector and the basin are the Mtamvuna, Mzimkulu, Mkomaas, Mgeni and
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the tributaries of the Tugela: the Mooi, Bushmans, Upper Tugela, Sundays and Buffalo. In the smaller, more
scattered portions in the NE surrounds, some minor streams feeding the Pivaan and the White Mfolosi arise.
In the Tugela Basin the run-off is 500-1 000 acre-feet per sq. mile (highland/submontane) to 400-500 acre-feet
elsewhere. In the SW surrounds the range is from 1 000-2 000 acre-feet in the submontane sectors to 500 acre-feet
in the Impendle-Underberg-Bulwer bench (Midgley: 1953).
7

Major dams

Actual

Potential

Because of the topography and the relative seclusion.
there are no large dams within the group.

Potential sites for major dams are not obvious, but
those for farm-scale dams are numerous. The proposed
Spioenkop Dam, although in Group 8, would be fed
mainly by water from Groups 4 and 5 at higher elevations.

8

Underground water: Prospects for development

Existing boreholes commonly yield below 1 000 gallons per hour; the prospects for higher yields are not encouraging but numerous sites near dolerite dykes might prove worth examining.
9

Water for hydro-electric generation

Sites of limited suitability exist in the Physiographic Regions (2) "Little Berg" and (3) Low Drakensberg Escarpment of the terrain, but, probably nothing of more than farm interest.
10 Water for irrigation
Water, drawable from farm dams and from streams.
is presently available for the supplementary irrigation
of comparatively small areas.

The prospects are, however, encouraging for a much
larger area of farm-scale irrigation - the water could
be drawn from a greatly increased number of small
dams, both on suitable streams and drainage lines.
(Soils suitable for irrigation occur extensively within
reasonable distance.)

B BIOLOGICAL FEATURES
The conditions are generally satisfactory: more effective use must be made of these in both the European and
the Bantu sectors.
1 Major ecosystems
Examples of ecosystems in subregion 4e are summarized in Appendix VIII some being taken from the Highland
Sour Veld. Ecosystems of varying complexity and extent exist in all the subregions and notably in 4e, 4g (in the
north of the basin and in portion of the NE surrounds) and in 4a and 4b (Montane Podocarpus forest) and 4d
(Montane Protea savanna).
2 Ecological significance of the terrain for agricultural development
Vide: Maps VI and VII.
NE Surrounds

In subregion 4f: moderately good

Tugela Basin

In subregion 4e: moderately good to good; in subregion 4g: fair to moderately good, but
subregion 4d is in most places unsuitable for cultivation because of shallow soil and exposure to winds and cold.

SW Surrounds

In subregion 4e: moderately good.
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3

Crop production (European)

Actual

Potential 1988

Rain-fed
Potato: Good to fair yields and good to moderately
good quality: in the most congenial districts: R.Q.S.:
(I)-2-3.

Annual
R.Q.S.: 1-2.

Maize: Good to moderate yields {where exchangeable
aluminium is not high), otherwise moderate to poor
only: R.Q.S.: ( l / 2 ) - 2 - 3 .

R.Q.S.: 1 - 2 where limed and given adequate PNK
fertilizer.

Winter cereals: Moderately good to good yields of fair
quality: R.Q.S.: ( 1 / 2 ) - 2 - 3 .

R.Q.S.: ( l ) - 2 .

Legumes: Moderately good to fair: R.Q.S.: (2) - 3.

R.Q.S.: (1)-2.

Ensilage crops: General: moderately good to moderate
in amount and quality: R.Q.S.: (1/2) - 2 - 3.

R.Q.S.: 1 - 2 .

Roots, sundry: Moderately good to fair: R.Q.S.:
(1/2)-2-3.

R.Q.S.: 1 - 2 .

4

Irrigation

Supplementary, of farm scale only R.Q.S.: 3 - 4.

5

Pasturage (Veld)

Sour Veld, shooting early in season, quality 2 - 3 but
soon deteriorates to 3 - 4.

6

R.Q.S.: 1 - 2; a wide range of soils (Al, A2, Bl, B2,
Dl, El, CI, LI and others) could be irrigated, if the
elements of preparation of the sites be consistently
applied and the most suitable method of application
of water be followed. Drainage also would demand
particular attention on some of the shallower soils
and on the heavier hydromorphics.

This is unlikely to be above 2 - 3 , except locally and for
a short period, owing to the general ecological setting:
might be raised locally by first-rate management to
(1) - (1/2) - 2. Veld could not compete economically
with good quality established pasturage, with or without supplementary irrigation.

Crop production: Bantu

There has been a varying degree of improvement in the
conservation and working of arable land in several of
the Locations (Drakensberg I and II, Upper Tugela
(portion of) and Impendhle) within the last decade,
thanks to the activities of the guiding department, but
the production remains low for the usual reasons.
Maize, kaffircorn and cowpeas are the more important
crops for subsistence and sale, pumpkins, beans, peas
and summer vegetables being of varying importance,
according to locality and year, and at relatively low
yield. Owing to the congenial ecological conditions,
subsistence crops are usually adequate even in the
more severe seasons, but the proportion of staples for
sale varies directly with the nature of the growing
season. The R.Q.S. is (3) - 4 - 5, in comparison with
the Europeans (1) - 2 - 3, for the "better" seasons,
but drops to (4) - 5 in the severe ones.

Assuming the consistent practical application of advice by the Extension staff, the R.Q.S. could be raised
to (2) - 3. This presupposes credit for purchasing fertilizers and relief from pressure by man and livestock.

Ill

AGRICULTURAL DEVELOPMENT - TUGELA BASIN

Irrigation: Bantu
There is no irrigation.

7

Whilst water might be made available on a small scale
it is unlikely that irrigation would ever by of practical
significance, except for established pasturage: (1) - 2.

Livestock production: European

Actual

Potential

Cattle: Good dairy and beef grades are reared, notably
in the more progressive portions of the subregion 4e,
in the Underberg, Ixopo, Impendhle, Lions River,
Mooi River, Estcourt and Bergville districts. In the
subregion 4g - in portions of the Utrecht and Paulpietersburg districts - the quality is not as high. The
R.Q.S. is estimated at (1) - 1/2 - (3) according to setting and management.
Carrying capacity in terms of veld alone is misleading, because economically viable animals must be provided with supplementary feed, particularly in autumn,
winter and early spring: ensilage, hay, green fodder
and, where possible, established pasturage.

Because of rapid rise in the price of land, it is imperative that the larger properties should be either more intensively farmed or be divided to make this possible.
More intensive production of animal feed could raise
both the quality and the number of dairy and beef
animals within the better subregions. It is feasible that
within 20years the R.Q.S. could be raised to 1 - 1/2 - 2.

Sheep: The number of woolled sheep in and being
trekked to the subregion 4e has increased during the
past twenty years and there has also been an improvement in quality, due to more efficient husbandry and
attention to pests and disease, following advice by the
Wool Board staff. Mutton - especially "fat lamb" has been given attention in some parts. The cumulative
effect of heavier browsing and trampling upon the veld
is noticeable upon the steeper slopes and the more
erodible soils. Movement of sheep from subregion 4e
to subregion 4d (Montane Protea) and into the higher
subregions 5a/5b (Montane Fynbos, Upper and
Lower) during the summer months gives some relief,
but it is feasible that this might in time be undesirable,
if not impossible, because of deterioration of these
upper pasturages or because of these subregions being
more effectively protected by the State against despoliation. In subregion 4g the pasturing of sheep from
Groups 6 and 8, at lower elevation, is adding seriously
to the deterioration already wrought by cattle.
Among the districts involved in the production of
ever-increasing numbers of sheep - stimulated by high
wool and enhanced mutton prices are: Underberg,
Impendhle, Lion's River, Mooi River, Estcourt, Bergville, Klip River, Newcastle, Utrecht and Paulpietersburg {Vide: Commodity Map IX (2)).

Remembering the veld deterioration caused by sheep
both within the group and also in Group 5 (Fynbos)
above and Groups 6 and 8 below, it is imperative
that more skilled management of natural pasturage be
applied without delay. Moreover, a much more extensive establishment of pasturage must be given the
highest possible priority, particularly as this art and
science is by no means readily acquired and the costs
involved in establishment and maintenance are heavy.
Where conditions of feeding, breeding and husbandry
are satisfactory, the R.Q.S. might be raised to 1-1/2
during the next twenty years. Where increase in numbers occurs without accompanying enhanced feeding
and care, the R.Q.S. might well fall below the present.

Goats: In subregion 4g (Utrecht and Paulpietersburg
districts) a few goats are run but, generally, little interest is shown.

The conditions are less conducive than in warmer,
drier groups, hence production is unlikely to be important.

Pigs: Fair to good quality pigs are produced but not
in large numbers, the economics being rather finely
cut: R.Q.S.: ( l ) - 2 - 3 .

As farming intensifies - pig-raising will increase:
R.Q.S.: 1 - 2 .

Poultry: Production is moderate in amount but in
many instances is of good quality. No large scale units
exist: R.Q.S.: ( l ) - 2 - 3 .

The cool conditions are conducive to health, and as
general farming diversifies there should be more homeproduced concentrates for feeding - this would enhance the amount and the quality of egg and flesh production: R.Q.S.: 1 - 2 .
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8

Livestock production: Bantu

This group embraces portions of the locations in the Alfred, Polela, Impendhle, Estcourt and Bergville districts,
with small outliers in those of Nqutu and Mahlabatini districts.
Actual
Cattle: Of mixed indigenous and exotic type and
poorer exotic grades, the cattle are of R.Q.S.: 3 - 4 - (5),
with occasionally some (2), and suffer from poverty
during the cold dry season and also during wet spells
during the cold months.

Potential
The possibility for improving the average quality is
slight, unless practical and economic means be found
for voluntary culling and some supplementary food be
provided. Closer co-operation with the guiding department is becoming evident, hence culling is commoner, but feeding is much more difficult to arrange.
In twenty years selected reduction and improved grazing, at least, should raise the R.Q.S. to 2 - 3.

Sheep: Wool and haired sheep generally are of mediocre type (R.Q.S. 3 - 4), often suffering from the helminth burden so common throughout Africa. During
cold and dry and cold and wet periods the mortahty
is high.

Culling and the following of the guidance of the department regarding rotational browsing and dosing
against internal parasites should produce a better type
during the next decade; say a R.Q.S. of (2) - 2/3 - 3.

Goats:
making
Limited
R.Q.S,:

These are the typical wirey type capable of
maximum use of rough grazing and browsing.
numbers are run in the subregions 4e and 4f:
(2)-3-4.

Because of the heavy pressure exerted upon grazing
and browsing by goats, their selective reduction is
desirable. An improved type could be produced by
selection and breeding, but running such with the typical "rough" herds would make steady improvement
impossible. R.Q.S.: (2) - 2/3 - 3.

9 Livestock health: European
Increasing experience on the farm as well as State and
private veterinary attention have raised the standard
greatly during the past twenty years.
Poisoning of cattle and sheep by "Tulp" (Moraea
spathulata Klatt.) takes a sporadic toll, particularly
in spring when this plant shoots earlier than the grasses
and is taken by the animals new to this type of veld.
This is notable on burnt veld.

were even of the quality known technically as "high
forest" (Fourcade: 1889), but there was probably also
a greater proportion of "short" or "scrub"
forest and related wooded savanna and grass glades.
It is not surprising, therefore, that a systematic survey
by Hubbard (1965) suggests that extensive portions of
the Tugela Basin falling within this group - land both
European-owned and within the Bantu areas - could
probably support an economic forestry industry based
mainly upon Pinus patula and P.elliottii and, in some
instances. Eucalyptus saligna. Broad indications of
the possible distribution of timber plantations are
shown on Hubbard's map - those worthy of mention
here being at Kamberg, Tabamhlope, Champagne
Castle, Oliviershoek, Normandien, Belelasberg, Skurweberg. Helpmekaar, Qudeni and N kandia. Whilst
portions of some fall within either Group 5 (Montane
Fynbos) or Group 3 (Mist Belt Forest), extensive
areas lie within Group 4.
The area of plantations is now relatively small being mainly in the form of farm woodlets and shelterbelts. Vide: Inter-departmental Committee on Afforestation and Water Supplies: 1968. Vide also the survey
by S.A.T.G.A. and S.A.W.G.U., 1968.

10 Livestock health: Bantu
Veterinary attention is limited and far flung. According to the 1966-1967 records deaths appear to have
been about 10 per cent of the total cattle numbers and
were due to a multiplicity of causes, of which poverty
during drought and cold was a more important one.
Anaplasmosis, red water and quarter evil also take
some toll annually.
11 Special hazards: Livestock: European
Apart from sporadic lightning and hail, there are no
special hazards.
Special hazards: Livestock: Bantu
Poverty due to shortage of grazing and browse during
cold, dry periods is the major one.
12 Forestry (General)
The bioclimatic phenomena indicate either the earlier
existence of extensive areas of forest or that forest
could have developed on many areas where it is now
absent due to human influence. Some of the forests

13 Indigenous forests
These are exploited grazed "shells", relics of a
considerably larger extent of Montane Podocarpus
forest (subregion 5 occurring scattered within subregion 4e (Open Grassland or Highland Sour Veld)
and subregion 4d (Montane Protea savanna). Maps
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by Edwards (1967) and Moll (1967) record the rough
distribution of these "shells". Their practical value
today is in water conservation but they are also of
scientific interest and aesthetic charm. Some of these
are conserved by the Department of Forestry, others
fall within the Bantu areas and the bulk within private
ownership. Those over which the Department of
Forestry exercises effective control alone will exist by
the end of the century.
14 Prospects for forestry in the nearer future
The development, during the next twenty years, of the
beginnings of a viable forestry industry based in principle upon Hubbard's recommendations, is indeed
practicable and must be considered seriously. But it is
imperative that a critical analysis be made of the
relative requirements of agriculture, forestry and water
conservation on both European-owned and Bantu
areas, lest an extensive establishment of fast growing
exotics present problems not only in local water supply
but also in rural socio-economics. By no means all of
the areas suitable for forestry should be planted as this would entail the loss of valuable arable land,
areas remarkably suited to established pasturage and
acceptable for wild life conservation and management.
Special provision would have to be made to strike
in the locations the correct balance between prospective pulp and timber production and the subsistence
and cash crops and pastoral requirements.
15 Wattle
Whilst wattles are grown for shelter-belt and fuel both
in European and Bantu areas, the ecological conditions are against their economic production. (Vide:
Wattle Map IX (7).)
C HUMAN AFFAIRS
Population distribution
The distribution of the total population is shown in
Table I, Chapter 7, and on Map XII, whilst the dimensions of the European and Bantu areas in the group are
summarized in the same chapter.
D ECONOMICS
As this is an almost wholly rural group, a study of the
economy is restricted in scope. The various small
towns and villages, readily accessible by road, are, with
the exception of Mooi River, all in other Bioclimatic
Groups (Groups 3, 6 and 8). These centres for various
services have slight economic significance. From Underberg northwards to Mooi River, Pietermaritzburg
is considered to be "Town" for the group, other than
for subregion 4g, which looks to Utrecht in Group 8.
1 Subsistence economy
This depends upon traditional Bantu crop and livestock production. The yields are, of course, directly
controlled by the nature of the particular rainy season
and the degree of rigour of either the cold, dry season
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or the incidence of "wet" of more than ordinary
duration during the cold months. There is in most Bantu communities sufficient staple food for supporting the
people from one harvest to the next, but this often has to
be augmented by about three of every four men seeking employment away from home.
As the co-operation between the people and the
guiding department is clearly becoming more effective, subsistence levels should be raised appreciably
during the next twenty years, provided the pressure
on the land is reduced. Indications of improvement are
already observable in Drakensburg Location No. 1
and Ward 2 of the Upper Tugela Location, where cooperation is becoming closer because of happier working relations.
2 Economics of crop production: European
The economy within the subregion 4e (Highland Sour
Veld) is soundly based upon dairying, beef production
and pig raising. Potato production is also gaining in
significance, some excellent seed and other potatoes
being grown.
The Department of Agricultural Technical Services
is examining the economics of selected farming groups
within the Underberg, Lion's River and Mooi River
districts. In the meantime the keeping of satisfactory
technical and financial records is, with impressive exceptions, unsatisfactory. But some progress in the
keeping of simple technical and costings records is
being made.
3 Economics of crop production: Bantu
Because of the poor yields per unit area traceable to
well known causes, it is infrequent that petty surplus
cereals and other commodities exist for sale. Reduction in population, more extension and granting of
controlled credit alone will produce more and better
surpluses for sale.
4 Economics of production of livestoclc: European
It is evident from paragraph 2 that dairying, beef,
pork, fat lamb and until recently wool production,
even if finely cut ventures, nonetheless do return sufficient to enable the more progressive farmers to put
back reasonable sums into the general improvement
of their lifestock and land. This is commoner in subregion 4e, but the more progressive farmers in subregion 4g are also showing deeper interest in the economics of mutton and beef.
5 Economics of production of livestock: Bantu
Following the guidance of the department in disposing
of surplus and other livestock, a small but increasing
number of Bantu is obtaining some financial return.
This is psychologically encouraging and should stimulate local economy.
6 Economics of industries related to agriculture and
forestry
The related industries within subregion 4e are bacon
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curing, meat, milk and cheese processing at Mooi
River, within ready access, in Estcourt, Bergville and
Newcastle (Group 8) milk products are prepared.
Should extensive coniferous plantations be established,
petty saw-milling and perhaps press-board or similar
manufacture would follow - either within or near the
boundaries of subregion 4e - whilst petty processing
could also develop in subregion 4g, in the Belelasberg
and Skurweberg. (Vide: Hubbard: 1965.)
7

Prospects for the agricultural, forestry and related
economy: 1988-2000
A study of the estimated potential of annual and perennial crop production, animal production and the
yields from forestry* suggests that the economy will
be greatly increased in 20 - 30 years, assuming that the
basic technical and socio-economic requirements are
satisfied. The total economic achievement could be
increased 3 - 4 fold in the European areas and 2 - 3 in
the Bantu, which are fairly extensive in the Bergville,
Estcourt, Polela and Nkandla districts.
8 Border Industries
No formally proclaimed areas exist nor is it anticipated that such will be set aside - because neither the
State nor private enterprise is likely to establish industrial centres so far away from power, fuel, major lines
of communication and transport and linked subsidiary
industries.t
Although the isolation of subregion 4e is against
industrial development, transportation between the
Bantu areas and industrial sites - in the Estcourt,
Colenso, Ladysmith and Newcastle complexes would be practicable. Efficient transportation might
be eifective in relieving the pressure upon the land!
9

Possible impact of prospective development upon
local communities
This is likely to follow in the agricultural sector only,
hence the impact would not be spectacular. More
efficient production and the growth of local investment
are inevitable and would exert a good influence in
improving the general facilities in and the amenities
of subregion 4e. Subregion 4f, being less blessed both
ecologically would also improve in its economy but
the tempo would be slower.
Steady development within the European areas must
inevitably affect the Bantu seeking rural and other
employment nearer home. In the absence of industrial
development within easy distance of the homelands in
subregions 4e, 4g and in 4f (Nqutu, Mahlabatini and
Nkandla districts), the impact upon this sector is likely
to be slower.

* This is petty but indicative of the potential. Vide also survey
by S.A.T.G.A. and S.A.W.G.U., 1968.
t Injection of adequate public and other capital into the Homelands would effectively change this.

E INFRASTRUCTURE
The infrastructure, both physical and human, is moderately satisfactory for present and prospective agricultural and related development. Should there be
more insistent demands the requisite services could be
provided within reasonable time.
1 Physical Infrastructure
Roads: The still secluded portions of subregions 4a,
4b, 4c, 4d and 4e, much of 4g and the smaller
scattered localities of subregions 4f in the NE
surrounds (Vide Map IV) are presently oflfthe
main roads but, in some instances, at no great
distance therefrom and linked by fair to mediocre provincial and district roads. This is unlikely to alter much in the nearer future:
R.E.S.: ( l ) - 2 .
Gravelled roads traverse the group and
doubtless, in time, the network will be extended and the quality improved: R.E.S.: 2.
The minor roads are partially or wholly unsurfaced and, during the rainy months, are
often rough and slow. Their drainage is variable and some are not all-weather. Dairy farmers beheve that one of the features inhibiting
better transport services by the distributing
dairies is the state of these roads, their effect
being deleterious to both milk-carrying vehicles and the milk itself. Farm roads - the
responsibility of the owners - are frequently
rough and liable to damage delicate produce:
R.E.S.: 3 - 4 .
The district roads require more attention
than the funds available permit. A survey is
required, so that the capital and recurrent
costs of an improved mesh could be ascertained. Farm roads will not improve unless
effective subsidy, technical advice and suitable
equipment be provided. Provincial funds do
not permit such attention: R.E.S.: 2 - 3.
Rail
Lying well off the main routes from the coast
to the Transvaal, the group is not fed by any
lateral lines except those in the Alfred and
Polela districts and the line to Bergville in
Group 6, of hmited service for a part of the
adjacent subregion 4e: R.E.S.: 3. The topography of the various subregions is not conducive to easy rail development and, in these
times of excessive cost, the building of spurs
in a wholly agricultural terrain would be uneconomic: R.E.S.: (2) - 3.
Fuel
Coal is supplied by the fields in Groups 6 and
and
8 and electricity is restricted to the few petty
Power: townships and villages within and just beyond
the boundaries of subregions 4e and 4g. In
the existing circumstances, it would be difficult
to argue economic reasons for the extension of
power into the rural areas: Fuel: 2 - 3 , Power:
2-4.
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Conversely, the example of the benefits of rural electrification in Rhodesia could be argued in favour of
the authorities investing in a public service certain to
stimulate development in a particularly viable portion
of subregion 4e - the Lion's River and Mooi River
districts. The present and future prospects in subregion
4g northwards in the basin and in subregion 4f in
the NE surrounds do not impress to the same degree:
Power: (2) - 3.
2 Human Infrastructure
The European rural communities, small and scattered
in the various subregions, and the existence in subregions 4e and 4f of portions of four extensive Bantu
Locations suggest that human infrastructure might
set some socio-economic problems in the future. I
touch upon several points only:
LABOUR
Unskilled male Bantu labour is seemingly adequate
for rural employment until the matter is examined in
more detail, when it emerges that a considerable proportion is in general and industrial employment elsewhere. Older men, youths and some adults of intermediate age are available in limited number, to augment the labour available upon European-owned land
in "the thorns" of Groups 6, 8 and 10, under the
former tenant system, now theoretically dead but for
practical reasons not likely to succumb for some time.
A vigorous implementation of the 1964 and other legislation regarding Bantu habitation, movement and employment would of course change the circumstances
dramatically, but the authorities realize that this must
be applied at a graduated tempo, if serious socioeconomic and perhaps even political consequences
are not to erupt: R.E.S.: 3 - 4. R.A.S.: 2.
For the development of farming and the related
petty industrial activities within the group, the unskilled and semi-skilled labour cadres should be sufficient but, for an intensive and widely spread development of industry within the Newcastle, Ladysmith,
Colenso, Estcourt or other complexes in the adjacent
Groups 6 and 8, some imaginative planning of labour
requirements, transportation, housing and social services is imperative, on a scale commensurate with the
precise undertakings.*
PUBLIC HEALTH
The group enjoys a healthy climate, assuming that
general nutrition and protection from the rigours of
cold and wet are satisfactory by even modest standards. Bilharzia, a scourge of the terrain below about
4 000 feet, is absent, whilst amoebiasis is of slight consequence.

* Pieters township, Ladysmith, is an example of the kind of
residential arrangements necessary.
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Whilst the European community is suitably
nourished and accommodated and a high proportion
of the Bantu in their own areas and on Europeanowned farms is also reasonably fed and housed, there
is a proportion which suffers from both underfeeding
and malnutrition. This is more noticeable during the
cold season and wet spells, and is partly due to feckless misuse of cereals shortly after the harvest in some
instances, but there is also some genuine poverty.
European: R.E.S.: 1 - 2 , Bantu: 3.
EDUCATION
General education for Europeans is satisfactory, suitable facihties for higher education existing at no great
distance: R.E.S.: 1 - 2.
The number of suitably trained European farm
assistants and foremen is low for this intelligent community: R.E.S. 2 - 3 .
The coverage and efficiency of Bantu education is
variable, depending upon the distribution of schools,
numbers of teachers and the distances over which
children must travel: R.E.S.: 4.
F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER DEVELOPMENT
As development will probably be gradual, without any
large projects, the problems would probably be unspectacular and of the kind normal in agriculture.
Where more intensive farming is attempted on
slopes above 15 per cent, that is "strongly sloping",
the more readily erodible soils will require careful conservation. The series Mispah and Cleveland are among
the more susceptible. Likewise the demands of intensive production might call for efficient regulation of
the water regime in vleis and so-called "sponges" - in
the bottomlands in which occur members of the acid
hydromorphic association Katspruit-Harris and the
series Ivanhoe and Katspruit. These potentially useful soils could be developed for permanent pasture
and, under special circumstances (broadland or ridge
and furrow farming), for annual crops. But particular
care in their "breaking in" and management is imperative.
The veld will be subject to an increasing pressure by cattle and sheep and particularly the latter in the
less accessible, more broken and steeper terrain. This
will induce accelerated run-off and erosion, with consequent loss of water and surface soil. The better
grasses, such as Themeda, will be reduced in favour of
less palatable species, sedges and sub-shrubs. Burning
during the height of the dry season and the associated
uncontrolled grazing and browsing of the resultant
early growth will continue to be a hazard. Until farmers either generate a keener sense for the management of the veld or are penalized for breaches in soil
conservation regulations, mis-management will remain
a problem.
The guiding department will bear a steadily increasing load of responsibility for the conservation, recla-
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mation and amelioration of the veld and cultivated
land in the locations. Until a reduction in human and
livestock pressure is practicable on a large enough
scale, however, a steady deterioration of both veld
and soil is inevitable despite the efforts exerted.
Linked with the acute problem of too many people
on too little land is the socio-economic effect on the
ever growing population of under-employed, a condition destined to generate discontent.
G TOURISM AND RECREATION
As reflected by Map XI, portions of several of the
provincial game, nature and fishing water reserves
occur within the subregions 4a, 4b and 4e. Private
enterprise too is keenly interested in providing accommodation for tourists, as is evident from the scattering
of "guest farms" of various kinds. With the rapidly
expanding national interest in wild life and field recreation, it is obvious that these subregions will come
into greater prominence. Sound planning and administration by the Provincial authorities have already
proved the possibilities - it remains to provide for the
great numbers of visitors during the next twenty years.

Ill

R.Q.S.: Actual: 1 - 2, Prospective: 1-2 more extensively.
H AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT IN AGRICULTURE, FORESTRY AND
RELATED INDUSTRIES
Aesthetic charm there is in abundance within the
group, especially in the subregions 4a, 4b and 4e,
whilst subregion 4g in the Belelasberg and Skurweberg has its own scenic attractions. Features of historical interest are limited and these are already cared
for by the State and Provincial authorities. Scientific
interest is directed to some of the vegetation types and
wild animals - also the responsibility of one or other
State or Provincial department. As conventional
agricultural development is unlikely to endanger these,
the existing precautions against despoliation may be
considered satisfactory in principle. As subregions 4a,
4b and 4e become more accessible and better known,
however, it is certain that additional provision will
have to be made for effective conservation.

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Believing in the rich promise of this group - especially
in the subregion 4e - I submit my conclusions and
recommendations in the hope that these might be given

serious practical attention by both the farmers, and
the Central Government and Provincial authorities
respectively.

IV GENERAL CONCLUSIONS REGARDING THE POTENTIAL DEVELOPMENT
OF THE SUBREGIONS OF THE GROUP FOR AGRICULTURE, FORESTRY
AND RELATED INDUSTRIES
A review of the conditions existing within the various
subregions and the potentialities and the problems
thereof leads me to the following conclusions:
(i) Whilst the comparatively broken topography*
presents problems in transportation and in the
conservation of water and soil, there is a sufficiency of gently undulating to rolling terrain in
most portions to permit advantage being taken
of the climatic and soil features propitious for
agricultural and forestry development. This is
particularly so in subregion 4e, with conditions
somewhat less favourable in subregion 4g. Subregion 4c (Protea savanna) is far less conducive
to development because of the shallow soils and
rocky terrain and, along with subregion 4b (Podocarpus forest) - consisting of scattered relicts

Slopes above 12-15 per cent, in the absence of special experience and appropriate conservation, are usually unsuitable for
cropping and must also be grazed and browsed with care.
Steeper terrain is utilized in some of the Bantu areas because
of shortage of land.

of indigenous forest long since depleted of their
utilisable timber - should be preserved for aesthetic reasons. The water conserving capacity
of the forest is a further important reason for
its protection. Subregion 4f in the NE surrounds (in the Babanango district) is of much the
same status as subregion 4g.
Portions of subregions 4d, 4f and 4e falling
within the Bantu areas in the Nqutu, Nkandla
and Mahlabatini districts are appreciably deteriorated as to soil where the population is
heavy. But rehabilitation is still possible and,
indeed, is being attempted by the indefatigable
guiding department,
(ii) Established pasturage of grass and clover is
already claiming practical attention in bottomlands and elsewhere, with and without supplementary irrigation. This is encouraging and to
be commended because the climatic and soil
conditions, combined with intelligent farming,
are suited to a considerable expansion of these
pastures. Apart from the conditions in Group 3
(Mist Belt), those in subregion 4e are generally
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the most favourable for this kind of production
in the Province. Whilst the climatic conditions
are somewhat less congenial in subregion 4g
(Belelasberg and Skurweberg), the soil is often
suitable. The proportion of progressive farmers
is, however, smaller.
(iii) In the European areas subregion 4e is well suited
to dairying, the breeding of higher quality cattle,
beef production and carrying a reasonable number of woolled sheep, if the associated production of fodder - ensilage, green material, grain,
hay and established pasturage - is always kept
well ahead of the increase in animal numbers. It
is this provision of food, and an enhanced sense
of livestock husbandry and management, which
will regulate the tempo of progress toward a standard of efficiency imperative to making the best of
this inherently highly productive subregion. Subregions 4f and 4g are also worthy of more extensive development but this will depend upon both
the proportion of efficient farmers and upon the
quahty and coverage of the extension services.
Both have far to go.
Notwithstanding the history of heavy pressure,
the Bantu areas are still capable of larger yields
of staple crops and of better quality cattle and
sheep, but only if an early, substantial and sustained reduction of the numbers of man and
beast is practicable. The locations in subregion
4e and the smaller Bantu Reserves in subregion
4f in the NE surrounds are either in the course
of being rehabilitated agriculturally or are being
prepared for this. Rehabilitation depends directly upon relieving the pressure on the land.
It is feasible that industrial development within
the Ladysmith and other complexes in the lower
parts of Group 8 might help to relieve the pressure in some parts of subregion 4e nearer these
centres.
(iv) Although land values have risen sharply during
the past decade and are likely to rise still more
during the next twenty years, the more progressive farmers still make ends meet through suitably intensive practices in dairying, beef and
sheep production. Potato growers are able to
take advantage of earlier markets provided the
quality is good. Portions of subregion 4e - for
example some of the better drained bottomland
soils of the acid hydromorphic CI association are well suited to this crop, if conservation farming practices be rigorously applied. Some of
the upland, well drained soils are also suited to
intensive production.
The economics of producing fresh and industrial milk has, until recently, been very finely
cut and could become so again unless prices be
revised periodically to accord with rising costs.
(v) Some farmers still enjoy facilities for trekking
their cattle and sheep to the "berg" (Group 5)
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or to the lowlands (Groups 8 and 10) to suit the
seasons, but gradually this practice is disappearing as ownership changes. This presupposes a
much more intensive use of the land within subregion 4e, more particularly, and to some degree also in subregions 4f and 4g. Better use of
less land could prove the salvation of the farmer,
should this stimulate more detailed attention to
crop and livestock husbandry and management
and economics.
(vi) The establishment of Pine plantations - as suggested by Hubbard (1965)-should be attempted
where conditions and funds permit, but only if
a suitable balance be struck between the demands of arable and pastoral farming and the
pulp and timber requirements of the country.
The purchase of extensive areas for the uncontrolled establishment of Pine in subregions 4e,
4g and 4f (Babanango) by companies presents
a prospective socio-economic hazard. The term
"green cancer", whilst a gross exaggeration by
misinformed critics, does express the feelings
of some farmers and others.
Hubbard {op. cit.) shows that portions of the
Bantu Locations in subregion 4e, more particularly, are climatically and otherwise suited to
Pine production for pulp and timber. In light of
the already dangerous ratio of people to agricultural land in some of these areas, it is a reasonable conclusion that either no or only Hmited
areas of agriculturally high grade land should be
put to forestry.
(vii) The attraction of portions of subregions 4b, 4d
and 4e, as well as the somewhat lesser ones of
subregion 4g (Belelasberg and Skurweberg),
for tourism and recreation is Hkely to increase.
Timely survey and planning are therefore imperative.
RECOMMENDATIONS FOR AIDING THE DEVELOPMENT OF THE SEVERAL SUBREGIONS
It would be easy to recommend a number of activities survey, experimentation, research, economics of production and the like - which, if apphed, would accelerate and improve both arable and pastoral farming,
but obviously this could be said, mutatis mutandis, for
most of the other groups within the Province. I confine myself, rather, to several matters, further information upon which could effectively improve the economics of the group. The substantial quahties of the
cHmatic, soil, biological and human components or local ecosystems - justify the few recommendations
which I make.
(i) Demonstration, planning and specialist advisory
services
What is already known of the soils, specific crop
responses to given conditions, the possibihties of
livestock husbandry and production, the associated
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disciplines of provision of food throughout the year
and the comparative efficiency of the more progressive
farmers suggests that reasonable responses would be
made to more intensive appHcations of improved
technique. Planning for greater efficiency according
to the farm, the objectives of the owner and detailed
specialist advice in crop and animal production,
health, management and the economics of disposal is
also imperative.
Suitably detailed and well co-ordinated programmes in which the farmer should play a practical role should be prepared for the principal kinds of production, for example dairying along with selected minor
activities, beef breeding and production and general
mixed farming. Whilst prime attention might be paid
to subregion 4e, efforts should also be exerted to
assist more effectively the farmers in subregion 4g.
(ii) More detailed knowledge of the principal soils and
their management for maximum production
It is encouraging that some farmers in parts of subregion 4e, notably in the Lion's River, Mooi River,
Underberg and Ixopo districts, are anxious to learn
more about their soils. Their interest has been generated by several exceptionally active officers of the
Department of Agricultural Technical Services and
one active representative of private enterprise. Keenness has generated keenness. Against this encouraging
background the further educating of these and other
farmers could grow at a satisfactory tempo, so that
others in the subregion 4e, in time in subregion 4g and
later in the more distant subregion 4f, could be stimulated to show similar interest. Knowing the staffing
difficulties facing the department concerned, I believe
this could be more than a perennial hope were an
officer appointed to undertake this work, utilizing to
the full the knowledge of the better farmers and winning the co-operation of these in selected parts of the
several subregions.
(iii) Grass resting periods
Agronomic and crop management problems exist
galore, but a step toward improved soil and crop
husbandry and economic production would be a practical means for the effective estabhshment and use of
grass resting periods, or so-called "leys". Attractive
in principle, this practice has not yet been examined on
a sufficiently critical basis. The establishment of a
suitably planned series of trials by the Department and
the Faculty of Agriculture, in co-operation with key
farmers, might be the beginning of a new era of enlightenment. The climatic, soil and human setting in
subregion 4e is encouraging for this kind of co-operative study.
(iv) Economics of production
Knowing of several groups who are examining aspects
of the economics of milk and beef production - under

the guidance of Professor Behrmann and officers of
the Department of Agricultural Technical Services,
I suggest that this encouraging approach be extended
as facilities permit. Time consuming as this investigation inevitably is, the information won should be of
significance to both the farming community and their
advisers.
(v) Improvement of district and other roads
From an earlier collaboration with producers and distributors of fresh and industrial milk, I believe that
the ruggedness of some district and other roads is a
severe handicap to the expansion of the dairying industry and to the quality of its products in the more remote subregions 4e and 4g. As dairying develops further in subregion 4f, the same arguments are likely to
be advanced. This matter should be drawn to the attention of the authorities responsible for provincial
roads.
(vi) Bantu locations in the Estcourt and Bergville
districts
In an earlier report (PhiUips: 1964B) I commented
on the controversy raging about the status of the three
locations within or mainly within subregion 4e:
Drakensberg I and II and Upper Tugela. The indictment that these locations are the sources of much silt
finding its way to the Tugela and its tributaries and on
various other points detrimental to the national interest cannot be considered here: the Department of
Bantu Administration and Development and the Natal
Agricultural Union know the details. These cause one
"furiously to think"!
Realizing the inevitably serious pohtical implications of the suggestion which has been made that the
Bantu should be removed from these or portions of
these areas, I recommend that the positive amelioration of the whole of the detailed ecosystems - man,
vegetation, soil, water, crop land and livestock within the locations should be given the highest priority. Inevitably this must involve provision of Hving
space and employment, in industry, elsewhere in
the Province. This is a nettle of urticating prickliness
but must be grasped and the sooner the wiser. Reduced pressure of man and beast is imperative but the
evacuation of the locations would be a very difficult
and a most vexatious matter. It must not be attempted
without the co-operation of the Bantu. The provision of
sufficient land of suitable potential, elsewhere, will prove
most difficult, if not impossible.
(vii) Exotic tree plantations
Because of the urgency of the matter, I recommend
that the conditions within subregion 4e be examined
without delay by an appropriate body, along with
those in Group 2 (Coast Hinterland) and Group 3
(Mist Belt). A detailed survey with recommendations
is imperative.
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BIOCLIMATIC GROUP No. 5
TITLE (BASED ON BIOCLIMATIC POTENTIAL): MONTANE FYNBOS, STUNTED
EVERGREEN FOREST AND EVERGREEN SMALL-LEAVED SCRUB, HUMID TO SUBHUMID*
I BACKGROUND
1

Synonymy of the vegetation

Bews(1916)

Alpine, Subalpine Veld

Bews(1917)

Tussock Veld

Pole Evans (1936)

Short Grass

Adamson(1938)

Montane (Tussock Grassland)

Acocks(1953)

Themeda-Festuca Alpine Veld

Edwards (1967)

Alpine, Subalpine Belts: Heath and Fynbos

Moll (1967)

Highland Grassland and Montane Podocarpus Forest

Pentz(1945)

Berg Veld (not shown on map); by inference

For the zonation of vegetation in the Drakensberg according to Thode (1894, 1901), Schelpe (1942-1943, 1946,
1953), West (1951) and Killick (1963), \ide Killick (1963: 94 et seq.). Killick's account is the most detailed: his
Alpine (Heath) Belt (9 500 - 11 000 feet) and his Subalpine (Fynbos) Beh (6 000 - 9 500) are well described.

2

Distribution

Vide: Maps IV and VII: 6 500 to over 11 000 feet.
SW Surrounds

Moder-ately extensive.

Tugela Basin

Extensive.

NE Surrounds

Nil.

3

Land use relative Quality/Quantity scale formulae summary
Actual

Potential by \9^%

Annual crops

A few subsistence staples at lower
elevations only.

Nil.

Perennial crops

Nil.

Nil.

Veld pasturage and
Browse

Often 4 - 5 but in the best parts 3 - 4 .

4 - 5 but if not effectively protected: 5 - 6;
could be locally of grade (2) - 3 but terrain
difficult.

Established pasturage

Nil.

Nil.

Irrigation

Nil.

Nil.

Forestry

Trials of conifers by Dept. of Forestry,
in relation to water regime. Quality 2/3.

Very restricted and the aesthetic aspects
would be spoiled by planting conifers.

Wattle

Nil.

Nil.

* The terms macchia and maquis could be applied to the vegetation despite the summer rainfall. These have been used for
similar kind of growth in the high montane subregions of
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N. and N.E. Africa characterized by summer rain.
Revised title: Thicket in place of Scrub.
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Livestock
Cattle

European: (2) - 3
Bantu:
3-4

European: 2 - 3
Bantu:
3-4

Sheep

European: l-li
Bantu:
3-4

European: 2-3
Bantu:
3-4

Goats

Bantu:

Bantu:

3

3

(1) Conservation
Projects
and

3 - 4. By legislation the Drakensberg
1 -2
Catchment Reserve and the Conservation Area form part of this group but
little practical conservation has been done.*

(2) Recreation

1-2: Several Provincial Administration
1-1/2
Game and Nature Reserves (Vide Map XI)
have been established.

Development related
to Agriculture/
Forestry

On privately-owned land (European)
R.Q.S. 4 - 5 ; "improvements": largely
casually grazed by cattle and seasonally
browsed by sheep, mainly on a modified
"trek" basis; some Bantu cattle, sheep,
goats seasonally in the Upper Tugela
Location, Bergville district.

Unless drastic changes are introduced in
practical control, R.Q.S. would remain at
4 - 5 and could even deteriorate to (5) - 6.
Conservation, planned burning and controlled grazing could raise the scale to
3 - -I in twenty years.

Outstanding other
Developments

No other form of development has been
attempted.

In addition to further water. Game,
Nature and Veld Conservation areas under
management, recreation and tourism could
be increased. No other form of development is desirable, if indeed economically
feasible.

4 Earlier appearance of the vegetation
Fire, caused by hghtning, man and occasionally falling rocks, has played an important role in controUing the
zones and mosaic of Fynbos, Heath and Festuca and other so-called "temperate" non-climax grassland patches.
Sheep, goats and cattle have much altered the details - much more than the original eland, vaal and rooi rhebok,
blesbok, wildebeest, quagga and zebra (Mann: 1859, Moodie: 1888, KiUick: 1963) which were either migratory
or partially so. Probably Fynbos was taller and more widely distributed than today, the Heath denser and the
grassland patches less frequent and smaller.

5

Present appearance of the vegetation

Fire, caused by lightning but more commonly by casual as well as planned action by man, has converted some
of the original Fynbos and Heath to grassland. Early burning - before the first rains - and burning after the first
rains (a fall of about 0,5 inches) - have converted a high proportion of the woody vegetation to grassland. Casual
burning before the rains, followed by early grazing and browsing by sheep and goats is deteriorating the browse
and grazing of the veld, while stock paths are inducing erosion by heavy rain.

6

Bioclimatic subregions

Vide Map IV. For practical purposes the group consists of the subregion 5a: Montane Fynbos: Upper, and 5b:
Montane Fynbos: Lower, both being humid to humid/subhumid, cool-cold in the warmer months and cool-cold
to very cold during the winter. (Vide: Killick: 1963 for an account of the conditions at Cathedral Peak.)

The proposal to create Conservation Districts in part of the
area might produce beneficial results. 1971: The Dept. of

Forestry is to study wild life conservation in its sector.
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7

Geobioclimatic subregions

Vide: Appendix XII and Map VII for details of subregions.
n

CRITERIA

There appears to be no sound reason why this group should ever be developed except, within broad limits, for the
conservation of natural beauty, vegetation, wild animal life and water, for tourism and recreation and locally
for the more systematic usage of pasturage by livestock. Some of the criteria applicable to most of the other
Bioclimatic Groups have no bearing here. Those that do apply, in regard to these rural and intimately related
interests, are considered briefly.
A
1

PHYSICAL FEATURES

Climatic hazards

Lightning, hail, frost, intensely cold and often strong wind and torrential if short storms are significant not only
for pastoral interests, European and Bantu, but also in connection with conservation and management of Game
and Nature Reserves and for tourism. These hazards are largely seasonal, so suitable planning of activities should
succeed in their being less active than might appear from a mere Hsting. Loss of wild animals and domesticated
livestock occurs each year. Hail, cold and wind also do some damage to trial plantings of trees in subregion 5b:
Subalpine Fynbos: Lower. Ecologically dry months 2-4.
2

Soils: Identity and distribution

3

Soils: Land use rating

4

Soils: Special characteristics and problems

5

Water resources

Vide Sub-chapter 12 of this chapter.

Actual

Potential

Although in no way developed, these are more than
enough for the present needs.

The development of water for use at lower levels in
Natal and elsewhere is feasible and might be important
during the decades ahead.

6

Major rivers

The water both originating within these two subregions (5a, 5b) and running therefrom to lower elevation is the beginning of the flow for the Upper
Tugela, the Bushmans, the Mkomaas and the Mzimkulu rivers and, to a lesser extent for the Sundays. The
Mooi is also indirectly served. The mean annual runoff" is 1 000 - 2 000 acre-feet per sq. mile in the High
Drakensberg in the Tugela Basin and 2 000 acre-feet
in the same subregion in the SW surrounds (Midgley:
1953).
7

Major dams

No dams exist.
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This water could be developed for storage or distribution, but would be of little if any value in the group
itself.

Skilful engineering and planning could provide valuable nuclei for water storage for transmission either to
Natal or elsewhere. Imaginative design and technique
could utihze channels or pipes which could conduct
water far afield, rendering highly arduous and expensive blasting of conduits through much solid rock
unnecessary. This concept (that of J. L. Turner:
1968) is not as theoretical as it might seem at first sight
and is worth examination.
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8

Underground water

Actual

Potential

No records exist but in light of the high rainfall, surface supplies and the depth of the rock, the subject
does not appear important at this stage. Should the
terrain ever be used for extensive supply of water for
other regions, this feature might stand examining as
a further means of augmenting the water resources.

Of no significance.

9 Water for hydro-electric generation
At present this appears to be of little consequence, but might prove important should extensive development of
the water resources of this group and of Group 4, ever become practicable. This matter may now appear fanciful
but is recorded against it possibly being of interest in the years ahead. (Vide, as a background, Langford, Midgley
and Olivier: 1963, in their summary on the hydro-electric development of the Tugela.)
10 Water for irrigation
Water leaving the terrain contributes to the resources
of the river catchments noted in paragraph 6.
Obviously irrigation is not practised nor is it ever
Hkely to be in the two subregions.

Should the terrain ever be developed as an important
source for water, the demand for irrigation at lower
levels would almost certainly be considered.

B BIOLOGICAL FEATURES
These are conducive to conservation and management
of wild life in the widest sense, to tourism and recreation within fairly wide limits and, seasonally, to the
running of sheep, goats and cattle on an extensive but
yet controlled basis. The casual running of livestock
is gradually damaging the principal ecosystems.
1 Major ecosystems
Vide Appendix VIII for examples of gross ecosystems
in Group 4 (subregion 4e (Highland Sour Veld and
the related Woody Vegetation), 4a and 4b (Montane
Podocarpus forest) and 4d (Montane Protea savanna)).
Killick (1963) describes the broad biotic features of
the Fynbos, the Heath and the induced "temperate"
Grassland - all of which are the foundations for ecosystems in which some larger wild animal life still
plays a role and in which sheep, goats and cattle are
now involved to varying degrees of complexity. Game
and Nature Reserves should provide practical conditions for detailed study of the biotic and habitat interrelations of selected major ecosystems. The knowledge
could be directly useful for management of wild life
and indirectly, also, for that of hvestock.
2 Ecological significance of terrain for agricultural
development
Obviously the two subregions are ecologically and
economically unsuited to agricultural and forestry
development in the traditional sense. At most they
could be conserved and managed for the purposes of
conservation of wild life, soil and water and for extensive but rigorously controlled pasturage and browse
for sheep, goats and cattle.
As experience should indicate, it is feasible that

additional feed may have to be introduced for the maintenance of wild herbivores during rigorous winters.
This has been done to advantage in the United States
in both colder and warmer regions.
3

Livestock production: European
Actual
Cattle
rough grades: (2) - 3
Sheep
2-3

Potential
2-3
2-3

4 Livestock production: Bantu
Cattle
3-4
Sheep
3-4
Goats
3

3-4
3-4
3

5 Special hazards: Livestock
Lightning, hail, torrential rain, intense cold, sleet,
snow and ice occur during the winter months and sporadically in autumn, spring and even summer.
6 Forestry
Restricted trials by the Department of Forestry have
been conducted since 1951 on selected sites at Cathedral Peak (subregion 5b) in connection with the contrast of minor catchments planted and under indigenous vegetation. Hubbard (1965) records that at
Cathedral Peak, the Hydrological Research Area at
6 000 feet (and thus out of subregion 5b: Montane
Fynbos lower), produced good second quality Pinus
patula in 13 years, whereas at the highest elevations of
planting 7 000 feet in these catchments, the quality decreased. This is a useful indicator that planting at even
higher elevations in subregion 5b would be ecologically
and economically unwise.
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7 Indigenous forest type vegetation
This does not exist as forest, but is scattered in small
patches in the form of stunted scrub. As indicated, the
prospects for the establishment of exotic plantations
of economic significance are confined to the lowest
elevations of subregion 5b: Montane Fynbos, Lower,
sheltered from boisterous and continuous wind and
on somewhat less shallow soils. 1971: The Dept. of
Forestry is to study tlie possibility of establishing
indigenous vegetation for cover and food for wild
animals.
C HUMAN AFFAIRS
Population distribution
In 1967 the European population was recorded at 108,
Bantu on European land at 2 204 and Bantu in their
own area 7 537. A proportion of the people resides
here for the less severe months only.
D ECONOMICS
1 Subsistence: Bantu
Some subsistence crops are grown at the lowest elevations only.
2 Economics of production of livestock: European
It is difficult to define the economy of sheep run on the
"trek" basis, as the animals spend only a portion of
the time within the group. As the animals are moved
from the Free State, and sometimes over long distances, it is obvious that an economic benefit is obtained from this migration.

Ill

Some general conclusions
(i) The aesthetic and scientific features of the subregions 5a and 5b justify early examination of how
most effectively to conserve and manage the vegetation, the wild animals, the water resources and
the soils.

* The prospective interest of the Dept. of Forestry in wild life
ecology and management is particularly encouraging.
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F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER DEVELOPMENT
No large-scale development is ever likely to occur and
the effect of gradual improvement of the facilities for
more practical conservation and recreation should
not set any special problems, which could not be solved
in the course of the routine services provided by
either the Central Government or the Provincial
authorities.
G TOURISM AND RECREATION
Actual
Prospective
Provincial Game and
Facilities doubtless will
Nature Reserves are in
be improved: 1-1/2.
the group adjacent: 1 - 2.
H

AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT OF THE SUBREGIONS FOR
CONSERVATION AND RECREATION
It may be assumed that these features and any others
which might require attention would be given suitable
attention by the appropriate Government and Provincial authorities.

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

In the light of the increasing tempo of official interest
in the conservation of water and soil and of the popular interest in outdoor recreation, it is desirable to
summarize some of the prime features presented by
these particularly beautiful and challenging subregions,
and to consider the priorities involved in the requisite
protection and planned development of portions of
the terrain.
The Resources and Planning Council has inaugurated an investigation of the Drakensberg Catchment
Area of over 250 000 morgen falfing within this group.
Co-operation among the various Central Government
and Provincial authorities is thus Hkely to be furthered.*
1

E INFRASTRUCTURE
Because of the inaccessibility of the two subregions,
the details of physical and human infrastructure are
of no significance and are either minimal or absent
according to the locality.

(ii) The owners of land used as "trek sheep" grazing
and browse and those Bantu of the Upper Tugela
Location, Bergville district, who depend upon
these subregions for their herds and flocks, possess either rights or privileges, which should be
subjected to objective study both in their own and
the public interest.
2

Recommendations
(i) The Central Government and the Provincial authorities should work together to make the best
use of the Catchment Area and thus enable this
to fulfil its functions as effectively as possible.
(ii) The division of the Conservation Area into Conservation Districts must be accompanied by the
provision of both personnel and supporting funds,
so as to enable the District Committees to conserve and manage these in a satisfactory manner.
Otherwise this action would produce no beneficial
effects.
(iii) The development of fishing should be given special study. The copious supply of water, the abundance of rock and the existence of sites for small
dams all favour such an undertaking.
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BIOCLIMATIC GROUP No. 6
TITLE (BASED ON BIOCLIMATIC POTENTIAL): UPLAND MIXED SCRUB AND WOODED
SAVANNA: MOISTER FACIATION (SUBHUMID TO MILD SUBARID)*
I
1

BACKGROUND

Synonymy of the vegetation

Pole Evans (1936)

Tall Grass (including Acacia, thorn bush and arborescent succulents in drier valleys):
in part only.

Adamson(1938)

Grassland.

Pentz(I945)

(3) Tall Grass Veld: in part; (8) Sandy Sour Veld: in part.

West (1951)

Ecotonal Grassland: in part.

Acocks(1953)

NE Surrounds: (63): Piet Retief Sourveld, (64) Northern Tall Grassveld: both in part,
Tugela Basin: (65) Southern Tall Grassveld, (66) Natal Sour Sandveld: both in part SW
Surrounds: (65) Tall Grassveld: in part.

Edwards (1967)

Tugela Basin: (14) Moist Transitional Themeda-Hyparrhenia Grassland; (16) Transitional Tristachya-Digitaria Grassland.

Moll (1967)

For a portion of the SW Surrounds: (4) Acacia sieberana Bush Clump Mosaic;
(5) Moist Transitional Themeda-Hyparrhenia Grassland: both in part only.

2

Distribution

A large group distributed in NE surrounds, mainly in the European areas and sparingly in the Bantu; in the
Tugela Basin, mainly in the European areas and sparingly in the Bantu; in the SW surrounds, much less widely
than in the two foregoing sectors, more widely in the European areas than in the Bantu. Vide Maps IV, V, VI, VII.
3

Land use Quality scale: Formulae summary
Actual

Potential by 1988

Annual crops

European: (2) - 3 to (1) - 2
Bantu:
(3) - 4 - 5

European: 2 - 3 to (1) - 2 more widely
Bantu:
(2) - 3

Perennial crops

European: Nil
Bantu:
Nil

European: Nil
Bantu:
Nil

Veld pasturage

European: 2 - 3 to 3 - 4
Bantu:
(3) - 4 - 5

European: 2-2J3
Bantu:
3

Established pasturage

European:
Bantu: -

European: 3 ?
Bantu: -

Irrigation

European: (3) - 4
Bantu: -

European: 2 - 3
Bantu: -

Forestry

0 - (3) - 4 local

Selected sites: (2) - 3

Wattle

Economic growth in parts of NE only:
(2)-3

Uncertain because of market problems

European: 2 - 3 - 4 , occasionally (1) - 2
Bantu:
3-4

European: (1) - 2
Bantu:
(2) - 3, if pressure be reduced

European:
Ijl-l-l)
Bantu:
(3) - 4

European: 1 - 1 / 2 - 2
Bantu:
(3) - 4 to 3 if pressure reduced

Livestock
Cattle
Sheep

Revised title: Thicket in place of Scrub and Short Woodland/Open Woodland instead of Wooded Savanna.
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Actual

Potential by 1988

Goats

European: 2 - 3 , hmited
Bantu:
(2) - 3

European: 2 - 3
Bantu:
2 - 3 if pressure reduced

Pigs

European: 2 - 3
Bantu: -

European: (1) - 2 - 3
Bantu: -

Poultry

European: 2 - 3
Bantu:

European (1) - 2 - 3
Bantu:

(1) Conservation
projects and

No large projects; conservation by
farmers fair to poor: 3 - 4

Farm conservation could be 2 - 3 grade,
were plans to be implemented

(2) Recreation
facilities

No official centres and very few by
private enterprise: 0

Could be developed in all sectors in the
more attractive localities: 3

3

Development related to agriculture/forestry

Actual

Potential

European: For a long time rather unimpressive but
during last decade a marked improvement in the basin,
less so in NE surrounds: (2) - 3.

Should accelerate in basin and NE surrounds: 2.

Bantu: During last decade somewhat improved: grade
(3) - 4.

Bantu: Could improve were pressure of man and beast
reduced: grade 3 - 4 ; otherwise could retrogress.

4

Outstanding other development

In the NE: several petty industries and various services in Vryheid.

The railway northward from Richards Bay might be a
stimulus.

In the basin just beyond this group (Group 8) much
small industrial development, coal mining and growth
of various technical and other services; in this group
minor services at Newcastle, Glencoe, Dannhauser,
Hattingspruit and Bergville.

1971: The establishment of the 3rd ISCOR at Newcastle
will obviously profoundly influence development
directly and otherwise.

In the SW: nil, but in other groups adjacent some
petty activity.

No important early upsurge is likely, unless generated
by ISCOR.

5

Earlier appearance of vegetation

Where protected from fire - among rocks and in deeper, moister valleys, climax to tall wooded savanna and scrub;
elsewhere short and very open wooded savanna and open grassland, due to fires caused by lightning, falling rock
and, later, man.
6

Present appearance of vegetation

Largely open grassland, much of it in secondary communities, with local intensification of Acacia scrub due to
selective grazing and cessation of really severe firing; local open wooded savanna and a few relict scrub areas in
secluded sites; extensive old fallows and cultivation.
7

Bioclimatic subregions

Vide Map IV - n o t subdivided for the purposes of this study; vide Edwards (1967: 145 et seq.) for details.
8

Geobioclimatic subregions

Vide Appendix XII and Map VII for details for subregions.
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n
A
1

CRITERIA

PHYSICAL FEATURES

Climatic Iiazards
(i) Ecologically dry months: 3 - 4 - (5), drought periods during rains occasional to rare, severe for young crops.

(ii) Frost: moderate 3 - 4 months, severe 0 - 1 months.
(iii) Hail and lightning occasionally cause damage to crops and young livestock and may be locally and sporadically severe in their effects.
(iv) Moderate to strong wind during the colder months may harm young livestock.
(v) The level of human comfort is high throughout the year: 1 - 2.

2

Soils: Identity and distribution

3

Soils: Land use rating

4

Soils: Special characteristics and problems

5

Water resources: General

Vide Sub-chapter 12 of this chapter.

Actual

Potential

Although this land receives less water than Group 4,
the rainfall in amount and distribution is moderately
reliable and a number of rivers traverses the terrain.

Although no precise projects are recorded, some development would be feasible, especially in the basin.

6

Major rivers

NE Surrounds

The principal rivers traversing the terrain are the Pongola and the Pivaan, in the catchments of which the mean annual run-off is 500 acre-feet per sq. mile (Pongola-Pivaan)
(Midgley: 1953).

Tugela Basin

The Buffalo, Sundays, Upper Tugela, Bushmans, Mooi and Lower Tugela pass through
the group, the M.A.R. ranging from 400 - 500 acre-feet.

SW Surrounds

The Mvoti, Mgeni, Mlaas and the Mkomaas flow through, the M.A.R. being 300 - 500
acre-feet (deep river valleys of the interior).

7

Major dams
Actual

Potential

NE Surrounds

None.

None projected.

Tugela Basin

Chelmsford, on the Ngagane.
Wagondrift on the Bushmans (partly in
Group 8).
Craigie Burn (Mooi River Catchment).

None projected.
(Spioenkop is in Group 8 but would also
receive water from Groups 4 and 6.)

SW Surrounds

None.
Midmar in part gains water within Group
6, but more from those subregions of
Group 4 above and adjacent.

None, so far as is known, is projected.
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8

Underground water

Actual

Potential

Boreholes with yields above 300/500/100 gallons per
hour are rare.

Not very promising; dolerite dykes and Ecca
should yield limited supplies.

9 Water for hydro-electric generation
Vide Langford, Midgley and Olivier (1963) and Langford (1964) ,for a discussion of the potential hydro-electric development of the Tugela. Note the "Gorge site",
just within Group 6 on the Upper Tugela, and also
the Chelmsford dam on the Ngagane are considered
suitable for generation of power.

No generation except local, farm-scale.

10 Water for irrigation
Only limited areas are commanded within Group 6
by the existing dams, which command Groups 8 and
10 better.

Sites suitable for development - smaller dams - and
local pumping from rivers could augment the water
required for moderate scale irrigation.

B BIOLOIGCAL FEATURES
1

Major ecosystems

Vide Appendix VIII: for examples of gross ecosystems within the Tugela Basin, based upon Themeda-Hyparrhenia
and Tristachya-Digitaria Veld, soil associations and series. Despite the original ecosystems being much disturbed
by fire, livestock, cultivation and the destruction, wholly or partially, of the larger wild animals, it is still possible
to reconstruct models of what probably existed about a century ago. Some impression of some of the larger animal
associates of earlier days is conveyed by Appendix IX.
2

Ecological significance of tlie terrain for agricultural development

In general the group is ecologically suited to a fair standard of mixed and Hvestock farming, but I do not rate
its potential as high as van der Eyk et al. (1969).
NE Surrounds

In the districts of Paulpietersburg, Utrecht, Vryheid, and Ngotsche where the group
mainly consists of European-owned land, the soils have been disturbed by both cultivation and pastoral farming, but less than in the small Bantu area in the Nongoma district. The bioclimatic and soil indicators support the experience that, with reasonable
care, a limited range of annual crops and moderately good livestock may be produced
by European farmers and a fair subsistence won by the Bantu. Poor rainy seasons do
occur locally and sporadically, but less often than in the adjacent Groups 8 and 10.

Tugela Basin

Fairly extensive areas of the group occur in the Utrecht, Newcastle, Klipriver and Bergville districts and petty to small ones in the Dundee, Estcourt, Mooi River, Mvoti,
Nqutu, Helpmekaar and Nkandla districts.
Bantu areas falling within the group are petty to small, within the Newcastle, Klipriver, Bergville, Estcourt, Nqutu and Nkandla districts. Within the European-owned
areas the conditions are still ecologically and economically favourable to crop, pastoral
and mixed farming - of rather more progressive nature than in the NE surrounds. The
Bantu areas are much as those in the NE and SW surrounds: somewhat despoiled by the
pressure of man and beast but capable of responding to systematic rehabilitation.

SW Surrounds

All the areas of European-owned land are petty to small: Ixopo, Polela, Impendhle,
Lion's River, Pietermaritzburg and Camperdown districts. These are in fair heart.
The Bantu areas are petty, in the Polela and Impendhle districts - and somewhat despoiled
but still responsive to satisfactory husbandry.
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3

Crop production: European
Rain-fed

Annual

Actual

Potential

Maize: R.Q.S.: (2) - 3 moderately good to fair yield
and quality, depending on the season and farm: may
be (1) - 2 under the best conditions.

2 - 3 , but could be raised to (1) - 2 more widely.

Winter cereals: R.Q.S.: (2) - 3 but locally may be 2 - 3.
Beans: 3 - 4 .

Could be raised to 2 - 3 more widely.
2-3.

Groundnuts: R.Q.S.: (2) -Ij^i -'i good yields and fair
quality, depending upon the selection of soil, time of
planting and quality of husbandry; may range from
(3)-4 t o d ) - 2 .

Could be raised to 2 - 2/3 more widely - many suitable
localities exist.

Sunflowers: R.Q.S.: 2/3-4.

Could be raised to 1/2 - 3.

Ensilage crops: (1/2) - 2 - 3 but also (2) - 3 - 4.

Could be raised to 1/2 - 3.

Potato: Limited amounts: Estcourt, Utrecht, Vryheid:
R.Q.S.: (2)-3.

With careful selection of soil, site, "seed" and greater
attention to fertihty and sanitation, could be raised
to 2 - 3.

4

Irrigation

Supplementary, farm scale only, limited: R.Q.S.:
(3) - 4.

5

Pasturage: Veld

The mixed veld, semi-sour in parts, less so in others,
shoots early in the season: R.Q.S.: 2 - 3 , but soon
drops to 3 - 4. It has been despoiled slightly to severely
by overstocking and mismanagement. The veld is
much despoiled on Bantu land owing to heavy pressure: (3) - 4 - 5.
6

Controlled burning (immediately after the onset of the
rains), mowing, rotational grazing and wise use of
fertilizer, within limits, could improve the veld: say to
2 - 2/3, but livestock would still require supplementary
feeding during the dry season. This could be raised to
3, were the number of animals reduced.

Pasturage: Established

Nil.

7

A wide range of soils is suitable for supplementary
irrigation were water available: R.Q.S. could be raised
to 2 - 3.

Eragrostis curvula, given the requisite treatment, would
serve; the conditions are somewhat severe for temperate species even under supplementary irrigation:
R.Q.S.: 3.

Crop production: Bantu

Throughout the group the yield and quality of subsistence crops (maize, kaffircorn, cowpeas, groundnuts)
are low (3) - 4 - 5.

The excellent lead set by the guiding department could
raise the standard of production locally and in time,
but this could not be accomplished widely unless the
pressure of man and beast were reduced. This could
raise the standard to (2) - 3.

8 Irrigation
No irrigation on Bantu land.

It is feasible that the development of water within the
better situated areas could lead to limited irrigation.
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9 Livestock production: European
Some good to fair animals are produced, more particularly in the NE surrounds and the Tugela Basin. Sheep
have been improved and increased in recent years.
Actual

Potential

Cattle: 2 - 3 - 4 , occasionally (1) - 2.

( l ) - 2 , with better feeding, breeding and husbandry.

Sheep: 1 / 2 - 2 - 3 .

1 - 1/2-2, with greater attention to veld management,
breeding and health.

Goats: Small numbers of better class animals: 2 - 3 .

Little scope for expansion exists, as sheep demand all
the grazing and browse available.

Pigs: Limited numbers of better quahty animals: 2 - 3 .

The quality could be raised through better breeding
and feeding - assuming the market and prices were
attractive: (1) - 2 - 3.

Poultry: No big units: 2 - 3 .

Could be increased in number and quality: (1) - 2 - 3.

10 Livestock production: Bantu
In the Bantu areas the animals experience severe conditions during the dry, cold months - frequently being too
numerous for the grazing and browsing available. The guiding department is steadily introducing rotational grazing, the distribution of watering points and attention to husbandry and health.
Cattle

In the NE surrounds there is rather more native blood, in the basin and the SW surrounds more admixture with introduced grades and accordingly a less thrifty animal is
produced.
Actual

Potential

R.Q.S.: 3 - 4 .

(2) - 3 if better conditions of grazing and
husbandry were provided.

Sheep

(3)-4.

Will remain at (3) - 4, unless better conditions are provided, when the grade could
be raised to 3.

Goats

(2) - 3, a hardy thrifty type.

2 - 3 for this type, given better browse.

Pigs

Comparatively few, a poor type, ill-fed,
uncared for: 4 - 5 .

Unlikely to improve because of lack of
food, hygiene and management: 4.

11 Livestock liealth
On European land the standard of health is good, due
to farmers attending to their stock and keeping in
touch with the Dept. Veterinary Services and private
veterinarians.
No especially serious diseases, difficult to control,
occur.
In the Bantu areas the conditions are not as good,
but are improving owing to the activities of the guiding
department.

The standard should steadily improve, as the knowledge and interest of the owners increase.

12 Forestry
There are, of course, no indigenous forests. Small local
stands of Pinus roxburghii, P.patula, P.halepensis and
several species of Eucalypts have been established, but
there is no forestry in the sense understood in Groups
1, 2, 3. The conditions are insufficiently moist, the dry
seasons being too long for the production of economic
increment.
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Carefully selected moister, more sheltered areas, transitional between Group 6 and Group 4 could probably
support fair stands of pines and gums for home use.
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13 Wattle
Actual

Potential

The group is outside the economic wattle-growing terrain, but shelter belts, wood lots and small plantations
have been estabhshed for the sake of the timber, fuel
and protection against sun, cold and wind. In moister
localities in the Paulpietersburg and Vryheid districts
economic stands have been established. The future of
these is uncertain. Vide Wattle Map IX (7).*

In the light of the depression and the consequent fixing
of quotas for these districts, no scope exists for more
than sound maintenance until the world situation is
clearer.

C HUMAN AFFAIRS
Population distribution
Details for the four ethnic groups and the total population are noted in Chapter 7 and on Map XII: whilst
the dimensions of the European and Bantu areas in
the group are summarized in the same chapter.

temporary migration of wage-earning males to the
urban areas and beyond. In exceptionally good
seasons there is some winning of cash through sale
of surplus grain.
The guiding department is successfully encouraging
the culling and sale of livestock. Were this developed
sufficiently, both the cash economy and the veld would
benefit.

D ECONOMICS
In the NE surrounds the local economy is centred in
the Vryheid urban area, augmented by activities in
the rural sectors and the limited sale of livestock and
crops by the Bantu: the scope and tempo of the economy are moderate only.
By contrast the conditions in the Tugela Basin are
more favourable to a steadily growing economy.
Newcastle, Dundee and Bergville, just within the
group, serve as centres of economic activity. The vital
Ladysmith, Colenso and Estcourt complexes are all
within relatively short distances of the group by road
and rail. The Bantu populations in the various locations all contribute to the local economy through
seasonal sales of staple crops and livestock, by purchases and by means of their labour.
The coal mining and hnked secondary industries
within the basin are vital nuclei of economic activity,
influencing the general economy of the group as well
as that of the adjacent Groups 4, 8 and 10.
As the group is not extensive in the SW surrounds,
its economy is limited but around Lions River, Pietermaritzburg and Camperdown, is locally more active.
A fair subsistence economy operates in the Bantu
areas in the Polela and Impendhle districts.
There is an interplay among the economics of this
group and that of Groups 4, 8 and 10 where these are
within reasonable distance.
1 Subsistence and cash economy: Bantu
In all but exceptionally dry years the subsistence economy within the Bantu Locations - petty to small
individually within the group but in toto quite appreciable in extent and population - is fair and occasionally
even moderate. This is assisted by the customary

* Vide: Inter-departmental Committee on Afforestation and
Water Supplies: 1968; also the survey by S.A.T.G.A. and
S.A.W.G.U., 1968.

2 The economics of crop and livestock production:
European
The more progressive farmers in all sectors meet their
expenses and more, particularly after good seasons,
through the sale of maize, groundnut, sunflower and
other crops. Dairying, beef, wool and poultry products
contribute to the economy. The less progressive have a
more difficult time, especially in the "off"" seasons,
which seem to them and their creditors to come all
too frequently!
More intensive and sustained attention to the
modern discipline of crop and livestock farming, a
clearer knowledge of the facts of in-put and take-off"
and a more vigorous response to official guidance
would greatly improve the economy. Credit facilities
require re-examination, so that progressive farmers
could be further assisted to help themselves and their
less progressive colleagues could have held before them
an enticement toward more systematic farming.
3 Economics of industries related to agriculture
and forestry
In some of the centres - both within this group and in
the groups adjacent - exist the usual petty industries
linked with milk and other livestock products and also
with grain and groundnuts.
4 Prospects for the agricultural, forestry and related
economy: 1988-2000
An examination of the estimated potential of annual
crop and animal production suggests that the economy
could be increased in 20 - 30 years, assuming that requirements are provided to reasonable degree. The
total economic achievement could be two- to threefold
that of the present in European areas and two- to
threefold in the Bantu, under rain-fed conditions.
Under irrigation the increase could be six-fold in
European and four-fold in Bantu areas.
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5 Border industries
No proclaimed "border" industries exist within the
group, but the proximity of its constituent areas to
the mining-and-industrial-servicing complexes - Newcastle, Ladysmith, Colenso and Estcourt - leads to the
conclusion that the impressive developments authorized for Bantu townships in the vicinity of Ladysmith
(Pieters) are tantamount to treating much of this part
of the basin as a "border" industries area. This is
apt because of the proximity of Bantu homelands and
a rapidly growing population associated with a problem of too much pressure upon too little land. This
group, within the basin, would benefit but equally
so would Groups 4, 8 and 10.
6

Possible impact of prospective development upon
the group
It is not possible to envisage any large-scale agricultural development - but rather a steady improvement
in the quality of the farming. There is thus unlikely
to be any spectacular impact of agriculture upon the
terrain and its people. The building of larger dams,
for supplementary irrigation, could of course have an
important but not spectacular impact. Significant
industrial development would be more likely in
Groups 8 and 10, through the second ISCOR, but the
effects of such would obviously also indirectly benefit
this group.
E INFRASTRUCTURE
1 Piiysical infrastructure
Roads: In all sectors the main, district and other
roads are moderately good to fair for agricultural development - except that some of
the district roads are still somewhat rough in
the NE surrounds and too high a proportion
of farm roads, throughout the group, demand more attention than their owners could
afford. R.E.S.: main and major: 1 - 3 , district: 3 - 4, farm: 3 - 5.
Rail:
The NE surrounds are linked from Paulpietersburg, Hlobane and Vryheid to Glencoe.
Within the basin there are links from Bergville and Winterton to the main line, and in
the SW surrounds the linkage is from Pietermaritzburg to Creighton and from Kelso to
the same centre. The group is thus fairly well
served and should remain so for a number of
years. R.E.S.: 1 - 2 .
Fuel
The coal fields and the E.S.C. provide all that
and
is required. Sufficient power is thermally
Power: generated through the E.S.C. mesh. R.E.S.:
fuel: 1 - 2, power: 1 - 3.

2 Human infrastructure
An impression of the distribution and lightness of the
European population and of the much higher density
of the Bantu is gained from Map XII. The infrastruc132

ture again possesses the qualities and the weaknesses
common throughout the Province: a small European
population moderately supplied with facilities and a
much greater Bantu one, increasingly requiring more
services at standards which it is difficult, if not impossible, to attain for many years.
LABOUR
Bantu labour for industry is already moderately
available, but will be rendered more certain when the
Bantu townships planned at several centres are established. Labour for agriculture is being increasingly
trained on the job by the more progressive farmers,
who are introducing mechanization of crop production and higher standards in dairying. R.E.S.: 3 - 4 ,
R.A.S.: 1 - 2 .
Although the "tenant" or "labour" farming arrangements of an earlier day are now illegal - since
the proclaiming of the Bantu Land Amendment Act,
No. 32 of 1964 - those farmers possessing land "in the
thorns" of Groups 8 and 10 must perforce use this
source until land is made available, within the homelands, for the Bantu tenants so long resident on these
"labour" farms. The period of grace expired on 31st
December, 1970.
PUBLIC HEALTH, EDUCATION AND
TECHNICAL TRAINING
Public Health
Situated at roughly 3 000 - 4 500 feet, the terrain is a
healthy one. Bilharzia is recorded below 4 000 feet
but it is neither as widespread nor as virulent as might
be expected, because of the many intermittent cool
periods during the summer and the cold spells in winter. Facilities for medical and public health services
for the Bantu are gradually being improved. Some
malnutrition exists among the Bantu during the winter months . . . wherever a reserve of staple food is
inadequate. R.E.S.: European: 1 - 2, Bantu: 3.
Education is generally satisfactory in the European
sectors, with the usual variability in standard and
coverage in the Bantu, but these are being gradually
improved. R.E.S.: European: (1) - 2, Bantu: 4.
Technical training - even of comparatively mediocre
grade - is slight in spread and depth among the European communities, especially in the NE surrounds.
The local attitude toward the "training on the job" of
more reliable Bantu - in the elements of mechanization and dairying - is much the same as elsewhere:
unpopular, because of the fear that a "trained man is
a lost man" to farming. R.E.S.: European: 3, Bantu:
3-4.
F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER DEVELOPMENT
As large scale agricultural development is unlikely, the
problems will be much as those now being faced by
farmers throughout the Province: better facihties for
credit, more knowledge, more extension and a better
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informed, more reliable and stable labour force. With
ISCOR and other industrial development at Newcastle,
local problems of air, water and soil pollution are certain. These will demand preliminary and continuing
action by the State and industry. Undue attraction of
labour from farms in the vicinity of the urban area
would require special adjusting arrangements.
G TOURISM AND RECREATION
No official facilities exist for tourism and recreation
and private enterprise has not been interested, except
locally in the Bergville and adjacent districts. Whilst
there are only restricted portions of the terrain of the
same degree of attraction as those in Group 4, sites do
exist which command excellent panoramic views
and where various recreation facilities could be developed. These are worthy of examination by the Provincial authorities. Higher country in the Estcourt,
Bergville, Klipriver, Newcastle, Utrecht, Vryheid and
Paulpietersburg districts provides examples. The
Chelmsford, Wagendrift and Midmar dams should
increasingly be provided with facilities for recreation.
The dams likely to be built, for industrial, irrigation

III

H

AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT
The aesthetic qualities are less than those of Groups 3
and 4 but are worthy of preservation. Historic features
are connected largely with the War of 1899-1902 and
are already the responsibility of official and other
organizations.
Scientific interest is to be found in the fast altering
grassland, wooded savanna and scrub elements, none
of which is yet conserved and managed - as all conserved ecosystems demand if they are to survive. It is
in the national interest that these features be the subject of report and decision before agricultural, forestry,
physical infrastructural and other development causes
perhaps irreversible despoliation. The threat of local
pollution will doubtless be contained by wise
action.

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

I confine attention to a few important features:
1

and other purposes, might also later be used as
features in planned recreation. R.Q.S.: Actual: 0,
Prospective: 3.

General conclusions regarding potential development in agricultural, forestry and related industries
Although not as well endowed as Group 4, this unit
is capable of supporting arable and pastoral farming of
fair to moderately good to good standard, within the
European sectors.
The ecological and other features within the Bantu
sectors were earlier more congenial, but historical
and economic forces have rendered them far less viable
than they were half-a-century ago.
Against this background I draw the following conclusions :
(i) In the light of the potentialities of climate and soil
and the steadily improving infrastructural characteristics, both human and physical, the standard
of crop and livestock farming within the European sectors - although already occasionally
good and more generally moderately good to
fair - could be raised, more widely, to good and
moderately good. The poorer sectors could gradually be raised to fair.
This amelioration would take about twenty
years and its achievement would depend upon the
usual requirements, the chief of which would
include the enlightenment of the farming community, a greater practical application of technical and economic information, a semi-skilled
labour force, better credit facilities and more
effective organization of pricing and marketing,
(ii) The rehabilitation of Bantu lands is imperative

and recognized as such by the Government. Able
extension and related services are already active
and will undoubtedly make progress, given consistent support and sufficient time but, until
the pressure upon the land be reduced, full victory cannot be won.
The withdrawal of the Bantu to "border" industries and other planned employment should
be integrated with the conservation and an appropriate extension of the area of their homelands,
(iii) Land prices have risen to levels economically unrealistic. This is, of course, common almost everywhere in the Republic, but must be stressed for
this group because of the marginal nature of some
of its subregions climatically, in soil potentialities
and in accessibility.
2 Some recommendations
These summarized recommendations may seem too
few and terse - but, if these were implemented, they
would go a long way toward solving some of the problems facing the group,
(i) To enable the European farmers to make better
use of the ecosystems in the group, they should be
encouraged to educate themselves more deeply in
the art, science and economics of their own particular interests. They should be helped to do this
through vigorous and inspired extension, demonstration, planning and programming, against a
background of simple but practical economics,
(ii) Farmers should be taught about their soils and
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the qualities, potentialities and weaknesses of
these. The present standard of knowledge is low with some exceptions. Application should be
made of the results won by the Tugela Basin
soil survey. Until surveys could be organized in
the NE and the SW surrounds, rough defining of
soil characteristics and potentialities should be
made by inference by the extension staff. {Vide:
Maps VI and VIII.)
(iii) As signs of deterioration of soils by cultivation
are already evident (for instance, in one of the
better series, Avalon), special attention should
be given to technique and procedure capable of

conserving, if not improving, selected soils
widely cultivated.
Whether so-called "leys" would suit the local
bioclimatic and soil conditions and the local
systems of farming should be investigated.
(iv) The involved problem of the interplay of rehabilitation of the Bantu areas and reduction in human
and livestock pressures should be studied, with
all possible inspiration and urgency. Success
could crown a sustained effort as surely as apathy
will hasten deterioration and associated poverty.
(v) The development of ISCOR must be utilized to the
best possible advantage of all concerned.

BIOCLIMATIC GROUP No. 7
TITLE (BASED ON BIOCLIMATIC POTENTIAL): RIVERINE (LOWER TUGELA) SCRUB
AND WOODED SAVANNA*
I
1

BACKGROUND

Synonymy of the vegetation

Included in the following in varying degree:
Bews (1920)

Coast Scrub and Tree Veld

Pentz (1945)

(2) Dry Thorn or Bush Veld

Acocks (1953)

(23) Valley Bushveld

Edwards (1967)

(11) Dry Coast Acacia karroo-A.nilotica Thorn Veld

Moll (1967)

Mixed Acacia/Combretum/EuphorbiaScruh Communities of the Dry Valleys (by inference
as outside mapped terrain)

van der Eyke/fl/. (1969): Lower Tugela Valley: Acacia karroo-A.nilotica and Succulent Vegetation
2

Distribution

Shown on Map IV as 7a, this group covers about 220 sq. miles in portion of the Lower Tugela valley, from the
vicinity of Mandeni inland, bifurcating into two narrow arms to the SW and the NE of the Tugela river. The
terrain is steep and often rugged.
II

DESCRIPTION

Because of the petty dimensions and the often steep and rugged nature of this group it is inappropriate to describe
it in the same detail as the other groups, hence a few of the more significant features only is noted.
It may be asked why should not this petty group have been included in the Riverine Faciation of subregion 10a
(Subarid Riverine and Lowland Mixed Scrub and Wooded Savanna) ? The reason is that climatically and in
terms of vegetation it differs sufficiently from the general terrain to justify separation. In a revision of the biochmatic classification it might be wiser, however, to consider it as no more than a local variant of 10a.
1

Climatic features

Ranging from below 500 to 1 000 to 2 500 ft. the group is characterized by a Subhumid to Mild Subarid local chmate, the mean annual rainfall being from 700 to 800 mm and, at the higher elevation, probably attains 1 000 mm,
with the M.A.R. at 300 acre-feet (Midgley: 1953); ecologically dry months 3.

Revised title: Thicket in place of Scrub and Short Woodland/Open Woodland instead of Wooded Savanna.
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2

Vegetation

Mixed scrub and bush, in places thorny, and wooded savanna are characteristic. Edwards (1967: 121) describes
the principal features in some detail. For the present purpose it is unnecessary to consider the several communities.
Owing to grazing, browsing and trampling by livestock, much secondary vegetation exists and, where cultivation has been long practised, erosion of the soil has been locally acute.
3

Geobioclimatic subregions

These are shown on Map VII.
4

Soils: Identity and distribution

5

Soils: Land use rating

6

Soils: Special characteristics and problems

>

ni

K/6?e Sub-chapter 12 of this chapter

PRODUCTIVITY

The European sector is so limited that suffice it to state that where the management has been reasonable, the production of annual crops is of the order R.Q.S. (2) - 3 (occasionally moderately good to fair) in the better seasons,
perennials being of no significance because of the Subhumid/Mild Subarid conditions.
In the Bantu sector the rating for annual crops is R.Q.S. 3 - 4 - 5 (fair to poor to very poor), according to the
locality and the extent to which the soils have been reduced in productivity by continuous cultivation for many
years.
The veld pasturage and browse rates at P 3 - 4 (fair to poor), but in some parts of the Bantu area has been degraded to P 4 - 5 (poor to very poor).
IV

CONCLUSIONS

This small group - because of its topography and the population and number of livestock in the Bantu areas offers little for the future, unless relieved of this pressure. Its conservation and management are, however, imperative.
BIOCLIMATIC GROUP No. 8
TITLE (BASED ON BIOCLIMATIC POTENTIAL): UPLAND MIXED SCRUB AND
WOODED SAVANNA: DRIER FACIATION* (MILD SUBARID)
I
1

BACKGROUND

Synonymy of tlie vegetation

Pole Evans (1936)

Tall Grass (including Acacia, thorn bush, arborescent succulents in drier valleys): in
part only: shared with Group 6

Adamson (1938)

Grassland

Pentz (1945)

(3) Tall Grass Veld: in part, (8) Sandy Sour Veld: in part, portion of his (2) Dry Thorn
or Bush Veld is included in the area of Group 8, but this is the secondary "Interior Acacia
karroo-A.nilotica Thorn Veld" of Edwards: (12)

Acocks(1953)

NE Surrounds: (64) Northern Tall Grassveld: in part; (66) Natal Sourveld: in part;
Tugela Basin: (65) Southern Tall Grassveld: in part; (66) Natal Sour Veld: in part

Edwards (1967)

Tugela Basin: (13) Themeda-Hyparrhenia Grassland: in part, (15) Tristachya-Digitaria
Grassland: in part

* Revised title: Thicket in place of Scrub and Short Woodland!Open Woodland instead of Wooded Savanna.
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Phillips (1967)

2

BASIN

For climatic reasons the Mild Subarid subregions respectively termed types (13) and (15)
for the Tugela Basin by Edwards (1967), earlier, in part, types (3) and (8) by Pentz for
the whole Province and also, in part, for for the whole Province, types (64), (65) and (66)
by Acocks (1953) have been brought together as Bioclimatic Group 8 - subdivided into 8a
Mild Subarid and 8b Mild Subarid/Subarid faciations respectively. Edwards' (12)
"Interior Acacia karroo-A.nilotica Thorn Veld" is included in both these faciations:
Vide Maps IV and VI.

Distribution

The European and Bantu areas of the group are shown on Map V.

3

Land use relative Quality/Quantity scale: Formulae summary
Actual

Potential by 1988

Annual crops

European: (2) - 3 - 4
Bantu:
4-5

European: (2)- 3 - 4
Bantu:
3, (2/3)

Perennial crops

European: Bantu:

European: Bantu:

Veld pasturage

European: 3 - 4 to (4 - 5)
Bantu:
(3) - 4

European: Uncertain 3 - 4 - 5 ?
Bantu:
3 - 4 - 5 uncertain (3-4?)

Established pasturage

European: Winterton (2) - 3
Bantu:

European: (2) - 3
Bantu:

Irrigation

European: Bantu:

European: Uncertain (3-4?)
Bantu:
(3-4?)

Forestry

Shelter-belts (3) - 4 and fuel

(3)-4

Wattle

Out of economic range

Livestock
Cattle

European: 3 - 4, (2 - 3)
Bantu:
(3) - 4 - 5

European: (1/2), 2 - 3
Bantu:
3 - 4 to (2) - 3, if some relief

Sheep

European: 2 - 3
Bantu:
(3) - 4 - 5

European: 3 or (1/2) - 2
Bantu:
(3) - 4 - 5, unless some relief

Goats

European: 2 - 3
Bantu:
(2) - 3

European: ?
Bantu: 2 - 3

Pigs

European: 2 - 3
Bantu:
4-5

European: (1/2) - 2
Bantu:
4-5:

Poultry

European: 2 - 3
Bantu:
4-5

European: (1) - 2 - 3
Bantu:
4-5

(1) Conservation
Projects

Projects: Nil; by farmers 3 - 4 .

Could be 2 - 3, were plans to be made and
implemented.

(2) Recreation

No official or other facilities: 0.

Nothing very attractive but possibly dams
and nature reserves: 3.

Development
related to
Agriculture/
Forestry

European: Not impressive but some improvement during the last decade in
basin, less so in NE surrounds: 3 - 4 .

European: This could accelerate were extensive services and credit aid applied with
care: (2) - 3.
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Outstanding
other
development

4

Actual

Potential

Bantu: Some improvement in last decade but still (4) - 5.

Bantu: Could improve, dependent mainly on
relief of pressure on the land: 3 - 4.

In the NE surrounds no industrial development exists - but Vryheid in
Group 6 is the centre for several petty
industries and services.
In the Tugela Basin the towns of Dundee (on the margins of Groups 6 and 8),
Ladysmith, Colenso and Estcourt have
acquired some petty industrial importance during the past 10 years which,
along with the coal fields, have increased
the general services, economy and related activity of the group.

No marked activity is foreseeable but the
rail and improved road links from the coast
to Vryheid might stimulate development.
Because of the establishment of ISCOR at
Newcastle, the complexes based on the
towns named will grow considerably - paticularly in linked secondary industries.

Earlier appearance of vegetation

The general physiognomy was much as in Group 6, but the growth of the woody element was less luxuriant;
the "tall grass" variant also less vigorous and in the Sandy Sour Veld harsh, sparse, "hungry" grassland communities. Where protected from fire, thickets existed then as now, in which Acacia spp. were often common.
Fire kept the woody element from full development and expansion and maintained the vigour of the grassland.
In the Sandy Sour Veld it is possible that woody elements were more local than in the Tall Grass Veld.
5

Present appearance of vegetation

Open grassland, commonly in much despoilt secondary stages, a scattering of Acacia and other woody growth
mainly in the Tall Grass KeW faciation, but also local occurrences in the Sandy Sour Veld; a considerable proportion of land now in the "old fallows" stage and an increasing proportion of current arable - of very poor to
poor to fair grade, especially in the Bantu areas.
6

Bioclimatic subregions

Vide Map IV. In the basin the more arid faciation 8b, including both Edwards' types (13) and (15) and
some of his type (12) - in contrast with the mild subarid faciation 8a, much more widely distributed in the basin
and the NE surrounds.
7

Geobioclimatic subregions

Vide Appendix XII and Map VII for details for subregions.

II
A
1

CRITERIA

PHYSICAL FEATURES

Climatic liazards
(i) Ecologically dry months: 4 - (5); drought periods during rains frequent to occasional but in some seasons
rare to occasional.

(ii) Frost: often less severe than in Group 6, but varies with locality; light 3 - 4 months, moderate 0 - 1 - 2 , severe
from time to time.
(iii) Hail and lightning occasionally cause damage to crops and young livestock.
(iv) Moderate to strong wind during the colder months may harm young livestock.
(v) The level of human working comfort is high to moderately high throughout the year: 1 - 2 - (3).
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2

Soils: Identity and distribution

3

Soils: Land use rating

4

Soils: Special characteristics and problems

5

Water resources: General

Vide Sub-chapter 12 of this chapter.

Actual

Potential

The rainfall is less than in Group 6 and not so reliable,
but a number of rivers traverses the two sectors of the
terrain, important for future conservation and development.

Some projected dams are noted at 7 below, but doubtless others could be built for domestic, industrial and
agricultural purposes.

6

Major rivers

NE Surrounds

The group is traversed in its several sectors and in varying extent by the Pongola, Pivaan,
Black and White Mfolozi rivers. The local mean annual run-off is 100 - 300 acre-feet per
sq. mile (Ceza-Ngome block) (Midgley: 1953).

Tugela Basin

The principal rivers arising in higher land either in Group 4 or Group 5 and bearing water
from these and also from Group 6 in parts, are the Buffalo, Sundays, Upper Tugela,
Bushmans, Mooi and Lower Tugela. The mean annual run-off is about 200 acre-feet
per sq. mile (Buffalo plains and benchlands) and 100 in the Ladysmith-Estcourt plains.

7 Major dams
Actual

Potential

NE Surrounds

Nil.

The building is scheduled of the Mooiplaats dam in the Mkuzi catchment, Klipfontein dam near Vryheid and the Onrust
dam well south of Vryheid, both in the
White Mfolozi catchment.

Tugela Basin

Windsor dam near Ladysmith, in Upper
Tugela catchment. Wagondrift near Estcourt on the Bushmans (for irrigation at
Weenen: Group 10).

Dams at Spitzkop in the Buffalo catchment, Onrust on the Blood River in the
Buffalo catchment and at Gorge on the
Upper Tugela are projected. Spioenkop
dam on the Tugela in the Upper Tugela
catchment.

8

Underground water

Boreholes with yields above 300/500 gallons per hour
are rare.

Not very promising - the usual doleritic dykes and
Ecca might provide mediocre supplies.

9 Water for hydro-electric generation
No generation of any importance.

Vide Langford et al. (1963) and Langford (1964) for
reference to the Colenso site on the Tugela.

10 Water for irrigation
Limited, farm scale; none of the major dams provides
water for irrigation other than that at Wagondrift, for
irrigation in Group 10.
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B BIOLOGICAL FEATURES
1

Major ecosystems

Vide Appendix VIII: for examples of gross ecosystems based upon Themeda-Hyparrhenia and Tristachya-Digitaria and the local soil associations. These are much disturbed and the larger animal associates are either annihilated or very local to rare. Vide Appendix IX for reference to some formerly typical animals.
2 Ecological significance of the terrain for agricultural development
The bioclimatic indicators and the nature of the soils reveal that this is a less favoured group, ecologically and
thus economically, than Group 6, with which it is loosely associated in the mind of the casual observer. It receives
rather less rain, the dry season is longer, and dry spells during the rainy season are more frequent and longer. The
complex of heat-humidity-evaporation is more severe. The widely occurring soils of the Fl and F2 and the E3,
E4 and E5 associations - are erodible and ill-drained. The whole environment is thus definitely harsher than that
of Group 6. This is reflected in the lack of luxuriance and vigour and in the poor basal cover of the hard bunch
grasses. This is obvious to the farmer and the ecologist and has given rise to the apt term "Sandy Sour Veld"
(Pentz: 1945) for one of the principal faciations of the vegetation of the group and could well be named "Armoedsveld" or "Poverty Veld"!
It is not surprising, therefore, that cultivation fraught with the hazards of drought, poor drainage and erosion,
renders crop response widely poor, and only locally and occasionally fair to moderate. Pastoral farming is also
beset by the inherent poverty of the pasturage in nutrients, digestibility and carrying capacity. The veld under continuous pressure by livestock - notably by sheep - deteriorates and the compacted heavier or the loosened sandy
soil is susceptible to sheet and rill erosion.
European-owned land is frequently in poor heart after many years of mediocre pastoral and arable farming,
the livestock being kept in better condition by being trekked to highland pasturage in Group 4 and to Group 6
during the dry season. The Bantu areas are in worse condition, mainly because of the much heavier pressure experienced from man and livestock.
The drier faciation occurs also on the ferruginous hardpan series but less widely.
3

Crop production: European
Rain-fed - Annual

Actual

Potential

Maize: R.Q.S. 3 - 4 locally (2).

Generally 3 - 4 , locally (2), unless smaller areas are
better farmed; when 2.

Groundnuts: 3 - 4 locally (2).

As above.

Ensilage: (2) - 3, locally 2 - 3 (not sufficiently widely
produced).

(l)-2-3.

4

Irrigation

Local, rare, farm scale (3) - 4, except for Winterton
Settlement (2 000 acres approx.): (2) - 3.

5

Restricted and very careful supplementary irrigation
on the soils (other than the F l , F2, E3 and E5 associations) could attain grade (2) - 3, perhaps 2.

Pasturage (Veld)

A poor, rough early spring and summer bite, unpalatable and innutritious in the dry season: 3 - 4 depressed
to 4 - 5 where stocking is consistently heavy: where
Acacia spp. occur or where the seed is brought in by
animals, local thorn thicket develops fairly rapidly
(Edwards: Type 12, Tugela Basin).

Even with rotational grazing, the mowing of roughage,
careful fertilizing, light stocking and other skills of the
grazier, this veld in its Sandy Sour Veld type would be
difficult to raise to a condition of economic viability.
The Tall Grass (Dry facies) on the better soils could be
improved - but this would require ability, consistency
of purpose and time - qualifications not common.
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6

Pasturage (Established)

Actual

Potential

Nothing of any importance has been accomplished:
the undertaking is ecologically complex, whilst managerial experience and economics pose problems.

The Dept. Agricultural Technical Services station,
near Dundee, serving Groups 6 and 8 more particularly, should give a lead.

7

Crop production (Bantu)

The yield and quality of annual crops are understandably low: 4 - 5 , locally 3, the reasons being not only
ecological - notably drought spells during the rainy
season and poor, erodible and ferruginous hardpan
soils - but also the high pressure of man and beast
upon arable and pastoral land.
8

Irrigation

No irrigation of any significance.

9

The guiding department is endeavouring to raise the
standards ofcrop and livestock production, but marked
success could be achieved only if there were a strong
reduction in people and livestock. Given this, it is
feasible that the crop production might be raised in
10-20 years to 3, more widely and, locally to 2/3.

Although no larger dams appear to be projected for
the Bantu areas, sites for moderate ones doubtless exist
which would justify development: (3 - 4?).

Livestock production (European)

In the Tall Grass Veld dry faciation, of better quality, some good to fair livestock are run by the better farmers,
but both in this faciation and in the poorer veld of the Sandy Sour Veld the quality is lower than in Group 6.
Actual

Potential

Cattle

3 - 4, locally both 2 - 3 and (1/2) - 2.

Raising the grade would be difficult until
farmers produce more fodder for the dry
season: ( l / 2 ) - 2 - 3 would then be possible.

Sheep

2 - 3 ; have increased lately; trekking to
uplands during the dry season.

The race would be between the number of
sheep inducing deterioration of the veld especially in the Sandy Sour Veld - the
solving of the problems of establishment of pasturage which could withstand
the climatic and soil rigours, and also the
inexperience of the farmers. The rating
could drop to 3 or might be raised to (1/2) 2, according to farm and farmer.

Goats

Small numbers of hardy type: 2 - 3 .

There is slight scope for expansion, in
light of the demands for improved veld
conditions for sheep.

Pigs

Limited numbers of fair quality: (2) - 3.

The quality could be raised by better
breeding and feeding, but any marked
progress in this is dependent upon pricing
and marketing.

Poultry

No big units: 2 - 3 .

Could be raised to (1) - 2 - 3.

10 Livestock production (Bantu)
The rigours of the dry season are more severe than in Group 6, especially the poverty of the heavily stocked veld,
the conditions being much worse in Sandy Sour Veld. Locally this may be almost as bad on deteriorated Tall
Grass Veld: Dry. Too many animals are run on too little veld of low quality.
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Actual

Potential

Cattle

(3) - 4 - 5 in poorer years.

3 - 4 , locally (2) - 3, were it feasible to
apply the advice given by the guiding department to veld relieved of much of the
pressure which has operated for so long.

Sheep

(3) - 4.

(3) - 4: The animals would remain at this
grade unless some measure of rehef were
introduced.

Goats

(2)- 3.

2 - 3, if given better conditions.

Pigs

Few, poor type: 4 - 5.

No scope would exist for more or better
animals unless adequate fodder and hygiene were provided: 4 - 5 .

11 Livestock health
Actual

Potential

European: No special problems: improved veterinary
services have helped during the last decade.

European: This should steadily improve.

Bantu: Partly as above, except that the poverty of
livestock induced by malnutrition during the cold
periods is marked.

Bantu: Relief of poverty would raise the standard of
health.

12 Forestry
Windbreaks, wood lots and other plantings (Pinus
roxburghii. Eucalyptus paniculata, E.sideroxylon and
others) for shelter, fuel and petty farm use; no true
forestry plantations, as the climate is too severe for
economic growth. (Vide: Inter-departmental Committee on Afforestation and Water Supplies: 1968. Vide
also the survey by S.A.T.G.A. and S.A.W.G.U.: 1968.)

A systematic approach to farm forestry could raise the
standard of the products in both European and Bantu
areas.

13 Wattle
Ahhough outside the economic range, belts and
patches are grown for shelter and fuel in European and
Bantu areas.

As above - for simple farm requirements.

C HUMAN AFFAIRS
Population distribution
Details for the total population are given in Chapter 7
and on Map XII, whilst the dimensions of the European and Bantu areas in the group are summarized in
the same chapter.

petty light industrial activities in Newcastle, Dundee,
Ladysmith and Estcourt are vital stimuli to urban and
rural Europeans and Bantu as well as to the local
Indians.

D ECONOMICS
Groups 6 and 8 are closely related geographically and,
as there is an interplay among the services and socioeconomic activities within them, it is unnecessary to
repeat what is recorded for Group 6. It should be
noted, however, that the existence within the group
of the towns of Vryheid, Ladysmith, Colenso and Estcourt does provide a stronger stimulus to the general
economy than exists in Group 6. The mining and the

1 Subsistence and cash Economy
The lower rainfall, less reliably distributed, renders
subsistence cropping less stable and viable than in
Group 6 - being poor to very poor and occasionally
locally fair only. The returns are even lower in the
Sandy Sour Veld - rarely surplus to domestic need,
except in the best seasons.
Increasing amounts of cash are injected by Bantu
males working away from home and, from time to
time, the culling of livestock also brings in some
needed money.
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In the Tall Grass Veld faciation the economy is
rather better than in the Sandy Sour Veld - in which
the returns from crops are rarely economic. Most
farmers do not depend upon income from crops but
rather from livestock production - sale of animals,
milk and wool. This is a very finely balanced and uncertain economy, which either may result in a little to
spare or in monetary loss. Although the rigours of
the habitat - the short and unreliable rainy season,
the unpredictable dry spells therein and the poor physical characteristics of the soils - are partly responsible
for this chronic imbalance, the lack of knowledge of
some farmers is also a factor. The results likely to
emerge, in due time, from the Department of Agriculture's Dundee Station and fed to the farmers through
specialist extension officers, should stimulate the local
growers to apply more modern methods. Should this
happen and should suitably regulated credit be more
readily available, it is possible that the level of farming
and the resultant economy might be raised. The economy of farming in Group 8 is dependent in part upon
the existence of the more productive subregion 4g,
within trekking distance for sheep and cattle. {Vide:
Map IV.)
2

Economics of industries related to agriculture
and forestry
The towns of Vryheid, Dundee, Newcastle, Ladysmith
and Estcourt, either in or very near the group, provide bases for a number of petty processing industries
associated with the production of milk and grain.
These provide valuable stimuli to the local economy
of the two ethnic groups.
3 Border industries
No precise "border" industrial areas have been proclaimed within or near this group, but the general
policy of conceiving much of Natal to be within
"border" industries terrain applies here even more
than it does in Group 6. What is noted under Group 6
about the prospective developments around Ladysmith also applies here.
4

Prospects for ttie agricultural and related
economy: 1988-2000
An examination of the estimated potential of annual
crop production and animal production suggests
that the economy could be much increased in 20 to
30 years, assuming that the elementary technical and
socio-economic requirements are met.
The total economic achievement could well be twofold that of the present in European areas and twofold in the Bantu areas under rain-fed conditions.
Under irrigation the increases could be six-fold in the
European areas and three- to four-fold in the Bantu.
5

Possible impact of prospective development
upon the group
Agricultural development is likely to be prosaic and
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should not cause marked impact. Conversely, some
industrial development within one or other of the
existing complexes - from Newcastle to Estcourt or,
to a lesser degree, around Vryheid in the NE surrounds - is feasible. This could be stimulating to farming in the vicinity, through purchase of products and
technical and other services to the farmer. ISCOR will
have significant impact in many respects.
E INFRASTRUCTURE
The infrastructure requisite for agriculture is at present
adequate, but would have to be much improved for
any large scale industrial development which might
occur in any of the embryo industrial complexes.
1 Physical infrastructure
Roads: The mesh of main and other roads is reasonably adequate in the basin but less so in the
NE surrounds. Developments associated
with Richards Bay and the rail to Vryheid
will entail the better linkage of main roads
in the NE surrounds: R.E.S.: main: 1 - 3 ,
district: 3 - 4, farm: 3 - 5.
Rail:
The NE surrounds are linked from Hlobane
via Vryheid to Glencoe, whilst in the basin
the connections are through Estcourt, Winterton, Colenso and Ladysmith. The new
line from Richards Bay to Vryheid is to serve
the terrain in the NE: R.E.S.: 3.
Fuel
The coal fields are either adjacent or readily
and
accessible to the Tugela Basin and within
Power: reasonable distance of the NE surrounds.
Power is thermally generated through the
E.S.C. grids.
For agricultural purposes this is all more
than adequate - except for the lack of a finer
meshwork of power. Should industrial development demand it, the requirements would
doubtless be provided: R.E.S.: fuel: 1-3,
power: (1) - 2 - 3.
2 Human infrastructure
The distribution and characteristics of European and
Bantu population are much as in Group 6.
LABOUR
Bantu labour for agricultural purposes is adequate
and, for the comparatively small industries and services in the urban and peri-urban complex in the
basin, reasonably efficient. With additional industrial
development within the basin certain during the
coming decade, the State is making provision for Bantu townships and associated facihties. This should
serve a dual need: the ensuring of additional labour
and the related relief of pressure upon the soil in the
homelands adjacent to the industrial centres. In the
NE surrounds Bantu labour is adequate to the needs
of farming and of the petty industrial concerns in
Vryheid: R.E.S.: 4 - 5 , R.A.S.: 1-2.
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PUBLIC HEALTH
This is an inherently healthy terrain, but the conditions
are somewhat warmer and thus more trying for the
European than in Group 6, during the hotter, summer
months. Bilharzia occurs below 4 000 feet. European
communities are suitably served with medical and
associated facilities but services for the Bantu should
be improved. During the dry months some Bantu
suffer from malnutrition, especially after poor harvests: R.E.S.: European: 1 - 2 , Bantu: 3.
EDUCATION AND TECHNICAL TRAINING
European communities are provided with suitable
facilities in the towns and an improvement is evident
in those for the Bantu: R.E.S.: European (1) - 2,
Bantu: 4.
Technical and agricultural training is as sparse and
lacking in depth as in Group 6: R.E.S.: 3.
Bantu trained "on the job" are in service on a few
of the more progressive farms only: R.E.S.: 4.
F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER DEVELOPMENT
Agricultural development is likely to be gradual, at
best, unless there be a large industrial and linked
activity within the group or near it. The problems associated with any such development would be those common to the Province: better facilities for extension,
credit, marketing and other services.
All forms of development will be stimulated by the
decision to establish the ISCOR plant at Newcastle.
This, with its satellite secondary activities, will raise
many issues not now evident. These include a more

effective and an earlier provision of water and power,
roads and social facilities to meet the requirements.
This calls for imaginative planning and implementation.
G TOURISM AND RECREATION
No facilities exist. As the group covers undulating
terrain and contains few uplands and other striking
features, the scenery, although attractive, is not striking. Visitors would wish to pass through rather than
to stay - unless there were special facilities within
easy distance. There might be, in time, dams suitably
equipped for recreation or perhaps game and nature
reserves for the conservation and management of
local flora and fauna. Spioenkop dam and a prospective Gorge dam are instances. It would be wise to
give some thought, well ahead, to these and other
possibilities: R.Q.S.: Actual: 0, Prospective 3.
H

AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT
Agricultural development would only locally create
conditions detrimental to any of these features, but
industrial activities of significance might be far more
influential. Features of historic interest exist - relating
to the Zulu War, 1879, and the war of 1899-1902. Scientific features are not evident but could rotate around
the preservation, management and study of selected
typical representatives of the indigenous flora and
fauna - with perhaps some reconstruction of the original ecosystems.

III SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
The points recorded for Group 6 would also apply
here but, for brevity, I note several only:
1

General conclusions regarding potential development in agriculture, forestry and related industries
The ecological and economic setting is less encouraging than that in the adjacent and related Group 6. The
farming communities are also less progressive and the
prospects for a common advance in production less
rosy.
Conclusions bearing upon the primary challenges
are:
(i) The natural vegetation and soils are even less
economically viable today than they were originally - due to the common causes: lack of a clear
understanding of the delicate balance of nature,
with consequent mismanagement of the veld and
the soil. Worse in Bantu areas, because of the
continuous pressure by man and livestock, the
conditions on some European-owned farms are
also serious: deterioration of the veld, scrub intensification in the Tall Grass Veld sector and

erosion with related loss of productivity upon
arable land. The existing standard, in parts of
the terrain and especially in Sandy Sour Veld
and in the faciation 8b (drier type) and of Tall
Grass Veld: dry, is low to very low, even on some
European farms, but even lower in most of the
Bantu areas.
(ii) Low as the standard on many European farms
may be, the rehabihtation of these is still practicable, were active measures along agreed lines to
be taken without delay. The interplay of Farmers'
Associations, District Conservation Committees,
specialists in the Department of Agriculture
(Technical Services and Economics and Marketing) might generate a change, assuming these
bodies win the confidence and co-operation of
the farming communities.
(iii) Due to no one's fault but to a concatenation of
circumstances down the last 80 years, the Bantu
areas are, for the greater part, in worse heart than
the European-owned. Examples to the contrary
occur - where the guiding department has won
143

AGRICULTURAL DEVELOPMENT - TUGELA BASIN

the heart and mind of the Bantu and, where accordingly, some progress is being made in solving
the problems of stimulating the interest and the
expenditure of physical and mental energy by
the people.
(iv) Rehabilitation might be successful, under special
circumstances, but this would be restricted until
the State arranges practical means for the reduction of the pressure of man and beast.
(v) A varying measure of hope exists for the rehabilitation and improvement of the natural pasturage particularly poor in the Sandy Sour Veld - in the
European areas, but the standard to which this
pasturage could be raised would probably be
mediocre. Difficult as may be the task, the veld
must be supported during the winter by established pasturage, ensilage and stover for the
maintenance of livestock during the cold, dry
period, especially when trekking becomes difficult. Experience shows that no simple method is
known for the establishment and maintenance
of pasturage but, as the problem of deterioration

is already menacing, the best information available must be directed toward practical implementation.
2 Some special recommendations
As the problems within the terrain are of the same
broad nature as those in Group 6, but more complex
in detail, I reiterate the recommendations already
made for that group:
(i) Better education of the farming community,
generally, is imperative.
(ii) Farmers should be taught more about their soils
and their management.
(iii) Special attention must be paid to the rehabilitation of soil already despoiled by cultivation and
the mismanagement of veld.
(iv) The serious nature of the deterioration of veld
and cultivated land in some of the Bantu areas
calls for an early application of measures to reduce the pressure of man and livestock,
(v) Any pollution hkely to be caused by ISCOR must
be counteracted without delay.

BIOCLIMATIC GROUP No. 9
TITLE (BASED ON BIOCLIMATIC POTENTIAL): LOWLAND TO UPLAND MILD SUBARID
MIXED SCRUB AND WOODED SAVANNA (ZULULAND)*

I
1

BACKGROUND

Synonymy of tiie vegetation

Pole Evans (1936)

Subtropical Evergreen and Deciduous Tree and Thorn Forest (in part); Tall Grassland
(in part)

Adamson(1938)

Bushveld

Bayer (1938)

Deciduous Short Tree Savanna (south of the White Mfolozi) and Deciduous Tall Tree
Savanna (north of that river), broadly

Pentz(1945)

Dry Thorn and Bush Veld

Acocks(1953)

(6) Zululand Thornveld

2

Distribution

NE Surrounds

Vide Map IV for details of the occurrence of the four areas of the variants 9a
(subhumid), one petty area of 9b (mild subarid) and the three areas of 9c (mild subarid/subarid). Subregion 9a occurs in portions of the Nongoma and Hlabisa districts, 9b in a part of
Mahlabatini district and 9c in portions of the Lower Mfolozi, Mtonjaneni, Mahlabatini,
Nongoma and Hlabisa districts. Apart from petty areas of 9a and 9b, the terrain within
these subregions lies in Bantu Reserves; portions of 9c are in Bantu Reserves and game
reserves, the remainder in the European area.

* Revised title: Thicket in place of Scrub and Short to Medium Woodland!Open Woodland instead of Wooded Savanna.
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3
A

SUBREGIONS

Summary of land use Quality/Quantity scale: Formulae summary
Subregion 9a (Subhumid)
Actual

Potential

European (petty) area
Bantu (extensive)

Annual crops: 2 - 3
Annual crops: 3

1 -2.
3 - 4 : The losing of quality/quantity grade in Bantu areas by
1988 depends largely upon the degree of success attained in
reducing the pressure of man and beast upon cultivated and
pastoral land. Should there be a marked reduction, the
R.Q.S. values could be higher than at present but, if not, they
would be lower.

European
Bantu

Perennial crops 2
Perennial crops

1-2

European
Bantu

Veld pasturage: 2 - 3
Veld pasturage: 2 - 3

2-3
3-4

European (petty)
Bantu (extensive)

Cattle: 2 - 3
(2)-3

2-3
(2) - 3 - 4

European
Bantu

Sheep: 3-4

3-4

European
Bantu

Goats: 2-3

2-3

(1) Conservation
Projects and

Nil

-

(2) Recreation facilities (Hluhluwe
Game Reserve)

1-2

1

B Subregion 9b (mild subarid)
European (very petty)
Bantu (very petty)
C

Too petty to summarize
Too petty to summarize (annual crops, livestock: petty) in the influent area.

Subregion 9c (mild subarid/subarid)

European (extensive)
Bantu (extensive)

Annual crops: (2) - 3
(3) or 4

(2)-3
(3)-4

European
Bantu

Perennial crops :2

(l)-2

European
Bantu

Veld pasturage 3 - 4
3- 4-5

3-4
4-5

European
Bantu

Cattle: 2 - 3
3-4

2-3
3-4

European
Bantu

Sheep: 3-4

3-4

European
Bantu

Goats: 3

3

(1) Conservation
projects and

Nil

-
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(2) Recreation facih1-2
ties (portions of
Mfolozi and Hluhluwe
Game Reserves)

1

Development related to agriculture:
Physical and human infrastructural development: 3 - 4

Subregion 9c will be traversed by the Empangeni-Vryheid rail and probably the road, which together with
general development at Richards Bay, are likely to
stimulate agricultural development: 2 - 3 .

4 Earlier appearance of vegetation
Vide Acocks (1953): 3 9 - 4 1 ; Mixed Thornveld and
Subtropical Short Forest.
Earlier, before pressure by man and beast, the group
would have been characterized by fair to moderately
good grass pasturage in glades and in parklike wooded
savanna. Subregion 9c and 9b would have been more
luxuriant than 9c.

the European areas (in the Subregion 9c: Lower
Mfolozi districts), the veld is in better condition, except where pressure has been heavy.

5 Present appearance of vegetation
The structure, composition and luxuriance depend
upon elevation, related temperature, humidity and
rainfall: the lower type, to 1 500 ft. elevation, being
warmer and drier (9c) and the cooler, moister type
from about 1 500 to 3 500 ft. (9a and 9b). In both types
thicket, wooded savanna and scrub elements occur in
patches, with grass glades separating them. Riverine
wooding exists along the drainage lines.
There has been an intensification of thorny elements,
especially in the hotter and drier localities and in the
Bantu Reserves, due to pressure from livestock.

II
A

6 Bioclimatic subregions
These have not been studied in detail, the deUneation
of three sectors shown on Map IV being based upon
gross impressions of the climatic and biotic interplay.
Broadly the subregions selected for gross differentiation are:
9a Subhumid, hot-warm during the warm season,
warm-mild in the cooler
9b Mild subarid, hot-warm during the warm season,
warm-mild in the cooler
9c Mild subarid to subarid, hot-warm during the
warm season, warm-mild in the cooler.
7 Geobioclimatic subregions
Confined to the NE surrounds, details relating to the
three subregions are shown in Appendix XII and on
Map VII.

CRITERIA

PHYSICAL FEATURES

The three subregions are hot to warm during the rainy season and warm to mild during the dry; some soils present problems in depth, the availability of moisture during the dry season and in permeability.
1

Climatic hazards

Uncertain dry spells during the rainy seasons, especially in 9a; ecologically dry months 4; mean annual run-off
in subregion 9a: 100 - 200, locally 500 acre-feet per square mile; in 9b: 100 acre-feet and in 9c: 100 - 200 acre
feet (Midgley: 1953).
The level of human working comfort ranges from 2 to 4 at lower elevations during the hot months but is high
during the cooler.
2

Soils: Identity and distribution

3

Soils: Land use rating

4

Soils: Special characteristics and problems
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5

Water resources: General

Actual

Potential

Water is available from the rivers and their tributaries
but little storage has been attempted, except on a petty
farm scale.

Even in the absence of any larger scale provision for
storage, European farmers and the Dept. Bantu Ad.
& Dev. will probably improve the local facilities,
wherever suitable dam and diversion weir sites exist or
could be developed.

6

Major rivers

Subregion 9a: The Black Mfolozi and the Hluhluwe traverse the area.
Subregion 9b: The White and Black Mfolozi pass through.
Subregion 9c: The White Mfolozi, Nseleni and Mhlatuzi pass through the southern area; the White and Black
Mfolozi traverse the central area, and the Mkuzi, Msunduzi and the Mseneni pass through the northern area.
The mean annual run-off is 100 - 200 acre-feet per sq. mile in the Zululand middle veld, rising to 300 - 500 acrefeet in the Hlabisa block (Midgley: 1953).
7

Major dams

Apart from the Hluhluwe dam in Group 10, no major
dams exist in the neighbourhood. (The dam is in
Group 10 and is reported to be capable of irrigating
some 5 275 acres, of which about 4 853 would be
under cane.)

Subregion 9a: No major dams are projected (Map X),
but petty storage could be accomplished.
9b: As above.
9b: The apparently fairly large Nseleni dam, on the
river of that name, is projected within the area. The
mean annual run-off is 200 acre-feet per sq. mile
(Midgley: 1953).

B BIOLOGICAL FEATURES
The biological features are encouraging (9a and 9b)
to moderately encouraging (9c) for crop and extensive pastoral farming under rain-fed conditions.

bution of
applies.

the mammals for Groups 10 and 11

2
1 Major ecosystems
These have not been studied but are constituted in
association with the three subregions 9a, 9b and 9c
shown on Maps IV and VII. The first and second
are more humid than the third, the vegetation reflecting the local environmental complexes. Conditions
within 9a (subhumid) are reflected, in some measure,
in the moister portions of the Hluhluwe Game
Reserve, those of 9c in the moister portions of
the Hluhluwe Game Reserve, those of 9c {mild
subarid to subarid) in the less arid portions of the Mfolozi Game Reserve.
The large mammals in the ecosystems have been
destroyed, depleted or much disturbed over most of
the terrain, particularly in the Bantu Reserves and to
a marked extent also in the European areas. Some
impressions of the original animal associates in 9a
is obtainable in the Hluhluwe Game Reserve: white
and black rhino, inyala, impala, buffalo, kudu, waterbuck, wildebeest, bushbuck, reedbuck, mountain
reedbuck, duiker, warthog and zebra, and a large
range of birds. Elephant and buffalo have long since
disappeared except from the Reserves. {Vide Appendix IX: Bigalke's reconstruction of the original distri-

Ecological significance of terrain for potential agricultural development
Subregion 9a {subhumid) is largely within the Bantu
Reserves in the Nongoma and Hlabisa districts and
in portion of the Hluhluwe Game Reserve, the area
of land owned by European farmers being much less.
Subregion 9b {mild subarid) is a petty area in the Mahlabatini district, partly in the Bantu Reserve and
partly European-owned. Subregion 9c {subarid) (southern area) falls within an extensive Bantu Reserve,
Mtonjaneni district, and also in the Lower Mfolozi
Bantu Reserve No. 5 in part. It also contains an extensive European-owned area. The central sector of
Subregion 9c is within a part of the Mfolozi Game
Reserve, while the northern area of this subregion is
wholly in Bantu Reserves in the Nongoma and Hlabisa
districts.
The distribution is mainly in the Bantu Reserves,
some representation in the European-owned land and
some occurrence within two Game Reserves. Obviously the prime ecological conditions will have been
variously affected by this diversity in history over the
past, say, four to eight decades according to the details
of local treatment. The Bantu Reserves have been
increasingly populated by man and stocked by beast.
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the European sector has been relatively lightly populated and stocked and the Game Reserves have successively experienced full protection, a transitional
period of shooting associated with attempted tsetse
control (G.pallidipes mainly) and now a regime of
conservation and management.
It is thus impossible to generalize about the current
ecological significance of the group: each major variant, and within each of such, definite localities according to the history of their latter day treatment,
should be studied in detail. A summary, manifestly
very general and therefore failing to emphasize the
contradictions involved, could be:
(i) European sector: The ecological indications are
still encouraging for annual crops; for a limited
area of sugar in selected sites (e.g. Heatonville
and Ntambanana, in a portion of 9c, nearer the
coast); in selected localities, for other perennial
crops such as rain-fed sisal, and for extensive
cattle ranching,
(ii) Bantu Reserves: Owing to the pressure of man and
beast, the earlier moderately encouraging indicators have been altered for the time being - but

none-the-less they still apply in principle and the
terrain could again be locally as satisfactory as
it once was, could it be given the opportunity of
being suitably re-developed for crop and livestock
production,
(iii) Game Reserves: These present their own special
potentiaHties and problems. {Vide: Phillips (1965)
E: re Mfolozi and Hluhluwe Game Reserves.)
From the conditions therein the discerning ecologist could learn much of value, in principle, to
the agriculturist concerned with crop and livestock production within this group.
3 Crop production: European
For practical purposes the only significant areas are
the comparatively small subregion 9a in the Hlabisa
district, around Hluhluwe, the small area of 9b in
the Mahlabatini district and the two sectors of 9c: the
larger in the Lower Mfolozi district and the much
smaller in the Mtonjaneni district.
As the cultivated areas are scattered and nowhere
very extensive, an over simplified summary must
suffice:

Rain-fed - Annual
Actual

Potential

Maize (better in subregion 9a, Hlabisa district, intermediate in 9b in the Mahlabatini district and less good
in the Lower Mfolozi district): (2) : 3 : 4.

2 - 3 with sounder husbandry in the better seasons.

Cowpeas, Kaffircorn: (2) - 3.

(2) - 3.

Cotton (9c Lower Mfolozi, better sectors): 3 - 4.

2 - 3 , due to better protection against pests and disease.

Rain-fed - Perennial
Sisal (9a around Hlabisa in 9c: Lower Mfolozi):
(2)- 3.

2 - 3, with greater experience.

Sugar (Heatonville, Ntambanana: about 15 per cent
of the area was irrigated in 1965, in 9c): Vide Sugar
map: (2) - 3.

2 - 3 (The area and the yield should improve as irrigation is expanded and improved).

Irrigated - Perennial
Sugar, as above: about 15 per cent of area: 2 - 3 .

4

Irrigation

Limited, almost wholly supplementary, for sugar.

5

Could be expanded as dams or diversion weirs are built
on the Nseleni and Mfuli rivers.

Pasturage: Veld

9a/9b: (2) - 3 - 4.
9c: ( 2 ) - 3 - 4 .
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As above but (1) - 2.

2-3.
3 - 4, if not better managed.
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6

Crop production: Bantu
Rain-fed
Potential

Actual

(3) - 4, depending on seasons and whether any relief
of pressure on the land: (2) - 3 - 4.

Maize: 9a/9b: (3) - 4; 9c: (3) or 4.
Kaffir com: (2) - 3 - 4.

As above: 3.

Cowpeas: 3.

Rain-fed - Perennial
Nil (Sisal could be produced, were land available).
R.Q.S. (2)-3.

Nil

Irrigation
This could be developed on a limited scale from the
several rivers traversing the Reserves.

Nil.

7

Livestock Production: European
(2) or 2 - 3

2-3

Pigs

(2) - 3

2-3

Poultry

2-3

2-3

Cattle
Sheep

Goats
8

Livestock production: Bantu

Cattle

(2) - 3 (9a)
3 - 4(9c)

(2) - 3 - 4 depending on relief of the pressure on the
land.

Sheep

3-4

3 - 4 as above

Goats

2 - 3 (9a)
3 (9c)

2-3
3 as above

9

Special hazards

In addition to the usual diseases there is the possibility
of increased Schistosomiasis, as irrigation is expanded
or where livestock frequent naturally wet areas.

The Department of Veterinary Services is studying the
problems of animal Schistosomiasis.

10 Forestry: General
Scattered Pine, Eucalypt and Wattle belts and small
plantations have been established, mainly on European-owned land, of little value other than for shelter,
fuel and poles. Some better stands exist.

Selected localities could produce better petty farm
timber, more fuel and better shelter, were the establishment, maintenance and management more efficiently conducted.

C HUMAN FEATURES
Population distribution
Details for the total population are shown in Chapter 7
and on Map XII, whilst the dimensions of the European and Bantu areas in the group are summarized in
the same chapter.

sugar, sisal and cotton, the general economy in the
European sector is based upon cattle production and
a small amount of maize. In the Bantu Reserves production is largely for subsistence, with cattle contributing to a limited cash economy.
The European economy is on the whole sound, the
Bantu subsistence economy understandably fluctuating with the seasons and notably so in the drier parts
of subregion 9c.

D ECONOMICS
Apart from the comparatively small areas producing

149

AGRICULTURAL DEVELOPMENT - TUGELA BASIN

1 Economics of industries related to agriculture
The only two linked industries of any importance are
sugar processing and the production of sisal, both
comparatively local activities. These offer some employment to Europeans as well as to semi-skilled
Indians and Bantu. This is locally important in assisting the economy.
2 Border industries
Actual
Potential
Nil.
The nature and distribution of the
Bantu Reserves in relation to the
European areas do not fit the
group for the establishment of a
centre for "border industries".
3 Prospects for the agricultural, forestry and related
economy: 1988-2000
An examination of the estimated potential of annual
and perennial crop suggests that the economy should
be much increased in 20 to 30 years, assuming that the
elementary technical and socio-economic requirements
are met in fair measure. Under rain-fed conditions
the total economic achievement could well be two-fold
that of the present in European areas and a further
50% in the Bantu. Under irrigation the European
areas could produce six-fold the present yield and the
Bantu areas four-fold.
E INFRASTRUCTURE
As might be expected, the group is not yet provided
with much beyond the very simple infrastructure associated with dispersed sectors of country wholly rural,
except for a locally more active manufacturing industry, the production of sugar.
1 Physical infrastructure
Roads: The main road from Durban to Golela is
some distance from the group but connected
therewith by district roads. The EmpangeniVryheid main road will cross subregion 9c.
The main and district roads are being steadily
improved. Feeder and farm roads are being
woven into a better mesh and are also being
improved in condition: R.E.S.: main: 2 - 3 ,
district: 3 - 4 , farm: 4 - 5 .
Pail:
The coast railroad does not traverse the
group but is within reasonable distance. The
Empangeni-Vryheid line will traverse subregion 9c: R.E.S.: 3 - 4 .
m

SUMMARY OF CONCLUS]

The nature and distribution of the subregions do not
require detailed analysis.
1 General conclusions regarding potential development
The prime conclusions to be drawn from a limited
study of the terrain are;
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Fuel:
Power:

Coal is brought in for the limited needs of
the terrain: R.E.S.: 3 - 4 .
Thermal generation is at present developed
and distributed as required, mainly for sugar
production: R.E.S.: 3.

2 Human infrastructure
The present demands being relatively small, the European personnel available is adequate to the need.
Bantu labour is sufficient: R.E.S.: 4, R.A.S.: 1 - 2 .
Public health facilities are available for the several
communities. Bilharzia is likely to increase in distribution as irrigation is expanded. R.E.S.: European:
2, Bantu: 4.
F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER DEVELOPMENT
Because of the wholly agricultural setting of the group
and its future growth likely to be in sugar and sisal
production, the problems generated by development
are not considered to be more than ordinary.
G TOURISM AND RECREATION
Facilities are available for Europeans within the
Hluhluwe and the Mfolozi Game Reserves, both partially within the group and also at St. Lucia in Group 1
(Coast). The guiding department has examined the
possibilities of providing facihties for Bantu within
the vicinity of this group: a game reserve either in
the Mahlabatini or the Hlabisa district.
Depending upon official reaction to the report upon
the St. Lucia Game Reserve and related matters, it
is feasible that some important developments for
tourism and recreation might be authorized: R.Q.S.:
Actual: 1 - 2, Prospective: 1.
H

AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES LIKELY TO BE
INFLUENCED BY DEVELOPMENT IN AGRICULTURE AND RELATED INDUSTRIES
As development is hkely to be gradual and, apart
from some possible expansion of sugar and sisal growing and processing, to be of the usual agricultural order, it is unlikely that any of these features would be
despoiled. There is, in fact, nothing remarkable within
the categories except the existing game reserves and
some other attractive country. It is anticipated that
the State and Provincial authorities concerned would
ensure that no despoliation of interesting features
would be permitted.
4S AND RECOMMENDATIONS
(i) The sugar producing area is likely to expand and,
as irrigation becomes more widely applied, the
yield of cane per unit area would be raised. Although no large scale water development projects
are scheduled, a detailed survey of the rivers
and streams would probably reveal sites for smal-
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Ier dams or for diversion weirs for providing more
water for the irrigation of cane. The state of the
international sugar market, and the degree to
which the Government is willing to provide special facilities for disposal of this commodity in
South Africa in the future, will decide whether
sugar production will expand in the nearer future.
(ii) The production of sisal could be raised - but this
is dependent upon policy regarding production,
not only for the Republic's needs but also for
export. Should export be decided upon, some of
the European area in subregion 9c is well suited
to production.
(iii) On ranching land, within the European area,
the better distribution of drinking points and the
introduction and maintaining of a higher standard
of veld management could prevent the further
deterioration of the natural browse and grazing.

and also initiate a gradual raising of the carrying
capacity. Careful provision for supplementary
food at critical times in the production of cattle
for the market is also required. These two important considerations should be coupled with a higher
standard of selection and breeding of grade types.
(iv) Against the background of the existence of portions of two notable Game Reserves within the
group - Hluhluwe and Mfolozi - and possible
developments resulting from the recent report
upon the St. Lucia Reserve and related subjects,
tourism and recreation are likely to be stimulated
within and adjacent to the group.
(v) Recommendations
No special recommendations are necessary - the
authorities concerned having in mind the various
matters requiring attention: survey, agricultural
extension and research.

BIOCLIMATIC GROUP No. 10
TITLE (BASED ON BIOCLIMATIC POTENTIAL):
SUBARID RIVERINE AND LOWLAND MIXED SCRUB AND WOODED SAVANNA*
I
1

BACKGROUND

Synonymy of the vegetation

Bews(1916)

Thornveld (Acacia Veld) and Succulent and Thorny or Semi-Karroid Scrub

Pole Evans (1936)

Subtropical Evergreen and Deciduous Tree and Thorn Forest (in part)

Bayer (1938)

Deciduous Short Tree Savanna, in part and Deciduous Tall Tree Savanna, in part

Adamson (1938)

Lowveld/Bushveld (in part)

Pentz (1945)

(2) Dry Thorn or Bush Veld

West (1951)

Semi-Deciduous Bush (of Interior Tugela Valley)

Acocks (1953)

(23) Valley Bushveld and (10): Low veld

Edwards (1967)

Types included in Tugela Valley (5) Spirostachys-Acacia burkei Woodland, (6) Spirostachys Woodland, (7) Euphorbia timcalli Succulent Scrub, (8) Combretum apiculatum
Tree Veld, (9) Semi-Deciduous Bush {Acacia-Boscia-Olea-Schotia Scrub) - the most
widely distributed type, (10) Sclerocarya-Acacia Tree Veld and in parts his (12) Interior
Acacia karroo-A.nilotica Thorn Veld

Moll (1967)

(3) Dry Valley Scrub and Woodland Mosaic (SW surrounds)

Van der Eyk et al.
(1969)

Dry Valley Scrub, Savanna and Succulent Vegetation (Tugela Valley)

2

Distribution

This group appears on Map IV as 10b: subarid and 10a: mild subarid/subarid respectively:
NE Surrounds

Extensive Bantu areas exist in the Nongoma and Mahlabatini
areas in Ntonjaneni, Eshowe and Mtunzini; in the European
Babanango districts the areas are moderately extensive and in
Ngotsche extensive. The group occurs in both the riverine and

districts and moderate
sectors of Vryheid and
those of Ubombo and
lowland types.

Revised title: Thicket in place of Scrub and Short to Medium Woodland/Open Woodland instead of Wooded Savanna.
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Tugela Basin

In Bantu areas in Msinga it is extensive and in those of Kranskop moderately so; in the
Weenen, Klipriver and Estcourt districts it is extensive to moderately extensive in the
European sectors, mainly in its riverine type.

SW Surrounds

The group occurs in its riverine type in moderate to petty areas in the Bantu sectors in
the districts of Ndwedwe, Camperdown, Pietermaritzburg, Mzinto, Port Shepstone, Ixopo and Alfred and in petty areas in the European sectors in the districts of
Lower Tugela, Inanda, Pinetown, Camperdown, Pietermaritzburg, Richmond and
Mzinto.

Land use relative Quality/Quantity scale: Formulae summary
A dual

Potential by 1988

Annual crops

European: 3 - 4
Bantu:
3-4-5

European: (2) - 3
Bantu:
3 - 4 , could be better if pressure
on the land were reduced

Perennial crops
(irrigated sugar)

European. (1) 2
3
Bantu:

European: 1 - 2
Bantu:
3

Veld pasturage

European. (2- 3), 3 - 4 - 5
Bantu:
(3) 4 - 5

European: 2 - 3, if pressure reduced
Bantu:
3 - 4, if pressure reduced

Established pasturage

European. Nil
Bantu:
Nil

European: 2 - 3 irrigation
Bantu:
Nil

Irrigation (other
than sugar)

European (1) 2 - 3
Bantu:
3

European: 1 - 2
Bantu:
(2) - 3

Forestry

Nil

Nil

European (1/2 ) - 2 - 3
Bantu:
(2) - 3 - 4

European: 1 / 2 - 2 - 3
Bantu:
(2) - 3 - 4, if pressure reduced

Sheep

European: Bantu:
4 -5

European: Bantu:
4-5

Goats

European: (2 - 3)
Bantu:
3

European:(2 - 3)
Bantu:
3

Pigs

European: 3 (2 - 3)
Bantu:
4-5

European: 3 (2 - 3)
Bantu:
4-5

Poultry

European: 2 - 3, (I - 2)
Bantu:

European: 2 - 3, (1 - 2)
Bantu:

Livestock
Cattle

Actual

Potential by 1988

(1) Conservation
Projects
and

Experimental work at Onverwacht, subregion 10a
1: by Dept. Agric. Tech. Services
1: Pentz et al.; farmers (3) - 4 only

Much biological and mechanical work in
conservation imperative; farmers' efforts
could be greater: 2 - 3

(2) Recreation
facilities

Portions of Mfolozi, Hluhluwe and much
of Mkuzi Game Reserves: 1 - 2

Should proposals under study by the Government be accepted, there could be a
further development: 1-2 within the
general terrain.

Development related
to Agriculture/
Forestry

European: Apart from Weenen, where
irrigation has slowly developed, very
slight; sugar production in the Tala Valley, Glendale, Nkwaleni Valley and at
Hluhluwe; locally important: 2

European: Could be significant in Weenen
and later in NE surrounds, near Pienaar's
Poort Dam: 1 - 2

)
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Potential

Actual
Bantu: Negligible, except for irrigation in
the Tugela Valley and in the Nongoma
district
Outstanding other
development

Bantu: Plans for the rehabilitation of
Bantu areas should help.

European: Slight: 3 - 4

European: No great promise unless industrial development in the basin - which
could affect the group adjacent: (2) - 3 - 4

Bantu: As above

Bantu: As above

4 Earlier appearance of vegetation
Probably ranged from medium to short wooded savanna, tall to short scrub, open grass glades and grass
"islands" in wooded savanna and denser scrub,
with drainage line woody vegetation of taller, more
vigorous nature - the occurrence and intensity of
thorniness and succulence depending upon local
ecological conditions; various faciations in height,
structure, composition and vigour according to both
broad geographical position and more detailed local
environmental conditions: a mosaic of varying faciations - some repetitive and extensive, others local and
petty.
5 Present appearance of vegetation
Generally much as above, but with many local changes
in detail: e.g. a great reduction in grass glades through invasion by woody elements in the course of
scrub intensification due to overstocking and the inevitably associated cessation of or reduction in fierce
fires; an increase of woody elements in wooded savanII

na, due to the foregoing cause; an increase, locally, in
succulents and other species either browsed poorly or
not at all by livestock; an overall intensification of
woody elements and succulents, with a corresponding
decrease in grass. Where woody or succulent growth
has not captured land deprived of its earlier grass
cover, the soil is either hard-baked or eroded. Erosion,
sheet, rill and donga, is well advanced in many parts
and very severe locally - the worst in Natal.
6 Bioclimatic subregions
Vide Map IV. Subregion 10b is subarid, hotwarm in summer, warm-mild in the winter, whereas
10a is mild subarid to subarid, warm to locally hot in
the summer and warm-mild in the winter. 10b occurs
in portion of the Lower Tugela valley and at various
points in the NE surrounds, 10a in the SW surrounds,
the basin and in the NE surrounds.
7 Geobioclimatic subregions
Appendix XII and Map VII.

CRITERIA

Vide: Chapter VI and Appendix XV re the concept of criteria here applied.
A PHYSICAL FEATURES
1 Climatic hazards
The rainfall and temperature conditions vary widely
because of the diversity of conditions in the SW surrounds, the basin and the NE surrounds - a fair
spread of latitude, some diversity in longitude and
variation from near sea-level to 500 - 1 000 - 2 000 feet
inland, accordingly generalizations are difficult. The
following is a conservative list of the hazards:
(i) Ecologically dry months: 3 - 4 - 5 - 6 ; nearer the
sea 3, further inland 4 - 5 ; in the deeper valleys
marked rainshadow effects produce contrasts in
the crop production,
(ii) Dry spells during the rainy season, frequent to
occasional-but in lower valleys near the sea, less

frequent; in lowveld of NE surrounds, frequent.
(iii) Frost nil to very mild near the sea, inland moderate to locally and seasonally severe in SW surrounds and basin, mild to moderate inland in NE
surrounds; in further NE surrounds, nil to mild.
(iv) Heat considerable during period September-April
in NE surrounds,
(v) Lightning and hail take a petty toll of life
annually, whilst hail may destroy the crops produced under irrigation, as at Weenen.
(vi) The level of human working comfort varies from
1 to 3 in the hottest parts during the summer in
the SW. Some localities in the NE probably qualify for no more than 3 - 4 for short periods on
particularly hot days.

2 Soils: Identity and distribution
3 Soils: Land use rating
4

Vide Sub-chapter 12 of this chapter

Soils: Special characteristics and problems
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5

Water resources : General

Actual

Potential

Although the rainfall is comparatively low, especially
in the further NE surrounds, the group is traversed by
rivers and their tributaries (the riverine faciation, as its
name implies, is associated with rivers and also with
other underground water resources).

In the NE surrounds several dams are projected but
doubtless there will be a greater development of water
for primary and other purposes, notably in the Bantu
areas.

6

Major rivers

NE Surrounds

From the north southward the main rivers are the Mkuzi, Msunduzi, Msinene, Black
and White Mfolozi, Mhlatuzi and the Amatikulu. The M.A.R. is 100-200 acre-feet
per sq. mile in Zululand lowveld to 200 - 800 acre-feet along the Mhlatuzi River, increasing toward the coast (Midgley: 1953).

Tugela Basin

From inland seaward, the main catchments to which the group contributes are those of
the Upper Tugela, the Mooi and the Lower Tugela. The M.A.R. is 100 - 200 acre-feet.

SW Surrounds

The main rivers associated with the group, in part are the Mgeni, Mlaas, Mkomaas,
Mzumbi and the Mtamvuna. The M.A.R. is about 200 acre-feet.

7

Major dams
Actual

Potential

NE Surrounds

Nil.

Projected dams are the Normanhurst and the Ndumu
on the Mhlatuzi, the Patene at the confluence of the
Black and White Mfolozi, and the Mpakaneni on the
Black Mfolozi. The Hluhluwe dam, in the catchment
of the river of that name, should irrigate
5 - 6 000 acres. The mean annual run-off in
acre-feet per sq. mile ranges from 200 - 300 - 400 inland to 50 - 100 near the coast (Midgley: 1953).

Tugela Basin

Nil

Nil: the run-off is from 100 - 200 - rarely 500 acre-feet
per sq. mile.*

SW Surrounds

Shongweni dam on the Mlaas
and Nagel dam on the Mgeni.

No further dams are projected at present, but certainly
more will be developed in due time. The mean annual
run-off is from 100 - 200 - rarely 400 - 500 acre-feet.

Small supplies are obtainable at shallow depths in the
sand in some of the rivers. Boreholes yielding more
than 300 - 500 gallons per hour are rare.

Insufficient information is available: it is possible that
better supplies could be developed by means of coffer
dams of the kind widely used in sub-desert and desert
conditions in Africa, the Middle East and elsewhere.

8

9

Underground water

Water for hydro-electric generation

No generation.

Vide Langford et al. (1963) and Langford (1964) for
generation on the Tugela: e.g. the Colenso site.

* Langford (1964) has suggested possible hydro-electricity generation from a series of dams on the Lower Tugela.
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10 Water for irrigation
Actual

Potential

Small areas along the Tugela and elsewhere - water
copious but other requisite faciUties not yet developed.

Given the funds, the development of water in the NE
surrounds and the basin should be adequate to irrigate fairly large areas. This should be possible over a
larger total area in the NE surrounds because of the
elevations and grades. In the SW surrounds water
could be stored for small scaled irrigation only, there
being heavy primary demands for the bulk of the potential supplies.

B BIOLOGICAL FEATURES
A wide range of conditions exists from the hot, more arid NE surrounds, to the basin, onward to the SW surrounds. On the whole the rainfall - for successful crop and livestock production - improves in the basin and the
SW surrounds but, given irrigation, the conditions in the NE surrounds would be more forcing and capable of
higher production.
1 Major ecosystems
Vide Appendix VIII: for examples of ecosystems in the Tugela Basin. Edwards (1967) types (5), (6),'(7), (8),
(9) and (10) are examples of ecosystems in the Tugela valley. There are similar examples in the SW and the NE
surrounds, whilst in the NE surrounds, particularly further north-east, there are various other ecosystems. No
detailed studies have been made.
2 Ecological significance of the terrain for agricultural development
This large and varied group is, on the whole, ecologically better suited to pastoral farming than arable. The
originally well-developed so-called "sweet veld" of the lowlands was the winter home of wild herbivores and
later was widely used by trek farmers for cattle and sheep during the same season, because of the high palatability
of and nutriment in the pasturage and browse at the lower elevations contrasted with the veld in the uplands
and highland during the same seasons. Unfortunately the tendency to stock too heavily has grown during the
past century - the result being the despoiling of the grass cover and the encouragement of thorny and other woody
elements through the enforced discontinuance of fierce fires. {Vide Scott: 1951, 1966, 1967 for details.)
Cultivation under rain-fed conditions is conducted by some European farmers and wherever possible by the
Bantu. The yields are fair when the rains are timely and suitably distributed - but more frequently are poor to
very poor. Supplementary irrigation during the summer would save crops and ensure higher yields. Supplementary
to full irrigation during the dry season would permit production of winter cereals in the SW surrounds and the
basin and under more favourable conditions in the NE surrounds.
In some European and in most of the Bantu areas the veld has been seriously damaged through mismanagement. The arable areas in the European areas are much less extensive than in the Bantu locations and reserves
and too frequently have been despoiled. The deterioration of arable land is far advanced in some of the Bantu
areas - where kaffircorn and millets have been grown without rotation for many years or where efforts
are exerted, year by year, to win a mere pittance of maize.
The aridity and heat in Subregion 10b are more severe than in 10a, thus the returns from crops are more
uncertain.
3

|

.
I
|

I
I
I

Crop production: (European)
Rain-fed - Annual

Actual

Potential

Maize: R.Q.S.: 3 - 4 - 5, locally (2) rarely 3, depending
on precise seasonal, locality conditions and the efficiency of the farmer.

(2) - 3, assuming fair practice, locally 2.
J
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Kaffircorn: restricted areas, may be ( I ) - 2 - 3 , where
given reasonable attention, otherwise 2 - 3.

The obtaining of suitable varieties and the giving of the
best possible attention during the "average" season
could raise the quality to 1 - 2 more widely.

Groundnuts: very restricted; where the season is fair
and the husbandry satisfactory, the quality and unit
yield is 2, otherwise 3 - 4.

On the whole, the rainfall distribution is against extensive production: 2 - 3 .

Ensilage: restricted to better seasons and localities:
2 - 3 , otherwise 3 - 4 .

Restricted under rain-fed conditions, could be boosted
by planned supplementary irrigation of simple kind any elaborate technique would be ruled out economically: ( l ) - 2 - 3 .

4

Irrigation

In the basin some 7 - 800 acres are under irrigation at
Weenen, Muden and Sunvalley; at Muden citrus has
been displaced by sugar and to no economic advantage.

Limited expansion by means of water from the Tugela
and other rivers would be comparatively simple, but it
is feasible that large scale development, based upon
larger dams, might be undertaken for serving both
European and Bantu land within the basin.

SW Surrounds: farm scale, petty: 3, sugar: Tala valley, 53 per cent of 4 500 acres irrigated.

Very limited.

NE Surrounds: farm scale, petty: 3, sugar: Nkwaleni
valley, 95 per cent of 12 300 acres irrigated; Nyalazi
river, 42 per cent of 11 400 acres irrigated: 2 - 3.

Details not known but expansion likely to be appreciable, e.g. Normanhurst and other projected dams:
2-3.

5

Pasturage (Veld)

(2-3), more widely 3 - 4 and (5); where not overstocked, 2 - 3 ; various types of good to fair "sweet"
veld exist; a highly palatable but sensitive veld, despoiled by consistent heavy pressure.

6

Pasturage (Established)

Nil.

7

Should supplementary irrigation be available during
the dry season, suitable pasturage probably could be
established in those areas with better soils: Panicum,
Urochloa, Eragrostis and others, but management
would be difficult, unless the grass were largely cut
for hay: 2 - 3 .

Crop production (Bantu)
Rain-fed

The production of annual subsistence crops is low in
amount and often in quality, due to dry spells during
the rainy season and, on some soils, a tendency to
hard-bake during drier periods and thus encourage
rapid run-off and a consequent loss of moisture. The
R.Q.S. may, locally and in some seasons, be (2) - 3,
but widely is 3 - 4 and even 4 - 5 , depending upon the
rigours of the season and the site. Staples are maize,
kaffircorn, millet, pumpkins, cowpeas and, locally on
suitable soils, groundnuts.
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2 - 3 , if pressure by livestock, especially cattle, is not
too heavy.

Annual
3 - 4 if pressure upon the land were to continue or to
be increased; under more reasonable conditions the
better areas could yield more highly: (2) - 3.
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8

Irrigation (Bantu)

In the basin, in the Msinga district, some 3 242 acres
are irrigated and in the Weenen district about 1 917,
mainly on the former Tugela Estates, purchased for
Bantu agriculture some years ago.

Expansion by water from the Tugela is feasible.

In the SW surrounds there are petty areas in the Camperdown, Mapumulo and Pietermaritzburg districts.
In the NE surrounds the largest area is in the Nongoma district (1 456 acres), there also being petty areas
in the Mahlabatini and Paulpietersburg districts.

Projected dams within the group in the NE surrounds
are those at Patane, Mpakaneni and Ndumu, but the
irrigation these might provide would be slight.

9 Livestock production (European)
Cattle

Some good cattle are run, particularly where these spend portion of the year in either
Group 4 or the better parts of Group 6 and where good husbandry and management are
provided: (1/2) - grade. Where the stockmanship is less satisfactory, the grade is lower:
(2)-3, potential: 1 / 2 - 2 - 3 .

Sheep

Good sheep do not thrive in the hotter portions of the group but hardier, slaughter types
do well if kept free of helminths, a pest in such localities. The potential is unlikely to
change.

Goats

Small flocks of hardy goats thrive: (2 - 3), potential: (2 - 3).

Pigs

At Weenen where irrigation provides roughage, grain and sundry residues, pigs are kept
to some advantage: (2-3), but otherwise the conditions are too severe: 3, potential:
3 (2 - 3).

Poultry

At Weenen good quality poultry is produced: (1 - 2), otherwise the grade is lower: 2 - 3 ,
potential 2 - 3, (1 - 2).

10 Livestock production (Bantu)
Where the veld is still in reasonable condition and
where the stocking is not severe, fairly good cattle
are produced: (2) - 3, but where poor veld and heavy
stocking occur, the grade is lower: 3 - (4), especially
in the less favourable seasons. The potential is
(2) - 3 - 4 where pressure is less.
Small numbers of poor quality sheep are run:
(3) - 4 - 5, depending on the veld and the season.
Goats of fair grade make good use of the grass and
woody browse: potential: 3.
Pigs are of poor type: 4 - 5, potential: 4 - 5 .
11 Livestock healtli
No special problems face European holders other than
the risk of Schistosomiasis in localities in the NE
surrounds where surface water occurs. Bantu livestock often suffer because of poor pasturage and
browse during the dry seasons, following summers of
low rainfall.
12 Forestry
Owing to the uncertain rainfall this group offers wholly
unfavourable ecological conditions for economic
forestry, but shelter belts and woodlots of hardier
Eucalypts, exotic Acacia spp. and hardier conifers
such as Pinus roxburghii, P.halepensis and Cupressus

spp. are grown under better rainfall and on moistureretaining soils.
C HUMAN AFFAIRS
Population distribution
Details for the total population are shown in Chapter 7
and on Map XII, whilst the dimensions of the European and Bantu areas in the group are summarized
in the same chapter.
D ECONOMICS
Except for the irrigation settlement at Weenen, European farmers are mainly occupied in extensive cattle
ranching, crops being secondary, marginal and dependent upon the vagaries of the particular rainy season.
Where farms are large enough and the veld still in
reasonable heart, the economics of ranching are sufficiently resihent to provide a livelihood. Smaller farmers, however, are liable to suffer when the rains are
poor and where the carrying capacity is below normal.
Some helpful impact from mining and secondary
industrial activities is felt in the group in the basin
but in the relatively remote NE surrounds there is
nothing to stimulate the rural economy, dependent
largely upon extensive cattle ranching. Sugar production in the NE surrounds provides an economic
stimulus.
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1 Subsistence and cash economy: Bantu
In all sectors the subsistence economy varies directly
with the kind of rainy season, the conditions after an
unfavourable one being locally serious - depending
upon the availability of work for males and whether
local custom permits the sale or slaughter of hvestock.
2 Economics of industries related to agriculture
No industries of any significance exist within the group
itself but petty ones are in the adjacent Group 8 in
the basin. These have little relationship with the production in Group 10, except in the instance of animal
products which may influence the economy of small
industries in Groups 8 and 6. In the NE surrounds
virtually nothing other than the production of irrigated sugar stimulates the rural economy.
3 Border industries
No such industries have been proclaimed for this
group, but in the basin and in the vicinity of Pietermaritzburg the policy relating to this form of industry
applies. For the larger stretches of the NE surrounds
no policy statement has yet been made. Considering
the possible development at and associated with the
establishment of the aluminium smelter at Richards
Bay, it is possible that a special approach to "border"
industries might be made in the terrain. This should
act as a stimulus to Bantu in this group and in others
in the NE surrounds.
4

Prospects for tlie agricultural, forestry and related
economy: 1988-2000
An examination of the estimated potential of annual
crop and animal production suggests that the economy
will be much increased in 20 - 30 years, assuming that
the basic technical and socio-economic requirements
are provided in reasonable degree. The total economic
achievement could be two-fold that of the present in
European areas and a 50 per cent increase in the Bantu
areas on rain-fed land. Under irrigation the returns
could be increased six-fold by European and three- to
four-fold by Bantu farmers.
5 Possible impact of prospective development upon
the group
Based upon extensive ranching and perhaps, at most
upon several larger irrigation settlements, the economy
of the group is likely to develop slowly. As no significant industrial and other development appears feasible
at this stage, no spectacular changes are likely.
E INFRASTRUCTURE
The considerable and far flung extent of the group,
especially in the NE surrounds, and its largely ranching economy within the European sector and its simple
homelands setting in the Bantu areas, render a succinct
but yet meaningful statement of the infrastructure
difficult. There is a marked diversity between the more
developed conditions in the basin and the SW sur158

rounds and those in the larger, far distant NE
surrounds.
A short general statement must suffice:
1 Physical infrastructure
Roads: In the basin and the SW surrounds the mesh
of various grades of road is relatively close
and satisfactory, in the NE surrounds much
coarser but, in the circumstances of an extensive ranching economy and large homelands
areas, adequate for the purpose. R.E.S.:
main 1 - 3, district: 3 - 4, farm: 3 - 5.
Rail:
The provision is better in the basin and the
SW surrounds and less elaborate in the NE
surrounds. This is, however, adequate in the
light of the existing and the foreseeable requirements. R.E.S.: 2 - 3 .
Fuel
There is shght need for either fuel or power
and
except in the small urban and semi-urban
centres either in the group or adjacent thereto. Fuel is obtained, as elsewhere, from the
Power: Natal coalfields and power, where required,
through thermal generation locally or, in the
basin and in the SW surrounds, through the
ESCOMmesh. R.E.S.: fuel: 1-3, power: 2-3.
2 Human infrastructure
For the purpose of supporting the conventional pastoral development in the group, the prime features in
human infrastructure are adequate: labour, health
and education. They are also adequate for sugar
production: Bantu labour: R.E.S.: 4 - 5, R.A.S.: 1 - 2.
Public health: European: R.E.S.: 1 - 2, Bantu: 3. Education: European: (1) - 2, Bantu: 4.
F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER DEVELOPMENT
In the light of extensive ranching in the European
areas and of subsistence agriculture with a limited
cash economy in the homelands, no special problems
should be presented by the gradual, if not slow, development of the group. Should irrigation projects in
either European or Bantu sectors be developed, these
might well have local effects which would demand
special study and provision.
G TOURISM AND RECREATION
Portions of the Mkuzi, the Hluhluwe and the Mfolozi
Game Reserves fall within the subregions of the group.
As these facilities are shared with other groups in the
vicinity, they are not described here. R.Q.S.: Actual:
1 - 2, prospective: 1 - 2.
H

AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT
The rugged features of the group have characteristic
aesthetic charm hence it is to be hoped that provision
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for the conservation of this might be made before
gradual development takes a toll. Historic features
exist mainly in the basin and relate to both the Voortrekkers and the 1899-1902 War; these are covered by
the several authorities responsible.
Scientific interest relates to the botany and zoology
of this series of complex ecosystems: it is desirable

that suitable areas will be conserved and managed,
so as to retain or reconstruct their pristine features.
Conventional agricultural and related development
is unlikely to destroy these features, except locally
and gradually, none-the-less the authorities should
take action well in advance of threatened despoliation.

Ill SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
A detailed review could, of course, produce a number
of conclusions and recommendations for this large
group. As the economy of the terrain is likely to be
less active than any of the other groups unless large
scale irrigation is attempted, it is sufficient to direct
attention to several outstanding features only:
1

General conclusions regarding potential development in agriculture and related industries
Against what has been said about the nature and
potentialities of the group, there are two potential
lines of development:
(i) The prime utility of the several subregions in the
European areas lies in extensive cattle ranching
and, locally, where the requisite conditions occur,
in the development of irrigation.
(ii) In the Bantu homelands, the rehabilitation of the
veld and of cultivated land demands attention and especially in the Tugela Basin and the SW
surrounds.
2 Some recommendations
The various facets of a research programme and a
policy for extension would cover many points requiring attention. As the priority likely to be given this
group - except locally in respect of irrigation - cannot
be high, it is more practical to concentrate upon three
points of the greatest significance;
(i) All too little is known of the ecology of the subregions of this group, particularly those in Zululand. It is desirable that the basic facts and the
interpretation of these be studied as soon as facilities permit. This is the more pressing in portions
of the subregions which might well be developed

for irrigation both in the European and the Bantu
areas; it is essential to know something of the
basic ecology of a terrain before venturing upon
large scale irrigation projects. By this is implied
the study of the whole ecosystem: climate, soils,
vegetation, animal life, man in relation to the
foregoing - all against the existing and the prospective economy.
Thought should be given to the University of
Natal and the Department of Agricultural Technical Services working in collaboration in such
a study,
(ii) The investigation of the responses of the principal
soils to irrigation is an important practical matter
deserving early attention. Although some of the
soils might appear to be refractory because of
their poor permeability and tendency to develop
brack, experience in other continents has shown
that soils much more unfavourable, on first
experience, have later been converted to reasonably satisfactory soils, suitable for irrigation.
In the Bantu areas the pressure upon the arable
land and the veld, by man and livestock, should
be reduced, so as to enable the guiding department to produce practical results in its policy
of amelioration of the renewable natural resources
of the homelands. Local industrial development
is thus imperative,
(iii) Whilst excellent Game and Nature Reserves
already exist in the Zululand sector of the group,
this still under-developed and distant terrain
should be provided with yet other facilities for
recreation and tourism, based upon additional
managed sanctuaries and multi-purpose dams.

BIOCLIMATIC GROUP No. 11
TITLE (BASED ON BIOCLIMATIC POTENTIAL):
ARID LOWLAND SCRUB AND WOODED SAVANNA, ZULULAND*
I
1

BACKGROUND

Synonymy of the vegetation

Pole Evans (1936)

Subtropical Evergreen and Deciduous Tree and Thorn Forest

* Revised title: Thicket in place of Scrub and Short Medium WoodlandlOpen Woodland instead of Wooded Savanna.
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Adamson (1938)

Lowveld

Bayer (1938)

Deciduous Tall Tree Savanna (in part)

Pentz(1945)

Dry Thorn and Bush Veld

Acocks (1953)

Arid Lowveld

2

Distribution

NE Surrounds

3

Two moderate-sized areas exist in portions of the Pongola river valley (northern area)
and the Mkuzi river valley (southern area); about half of the Mkuzi valley area is in
Bantu Reserve, Nongoma district.

Bioclimatic features under natural and other conditions

Under natural conditions the bioclimatic conditions are severe for crop production - even for subsistence in the
Bantu areas - but are suitable for extensive cattle ranching during all but the very dry years.
Irrigation is already practised at the Pongola Settlement (water diverted from the Pongola river by a weir),
at Golela (water pumped from the Pongola river), and at Mkuzi (water pumped from the Mkuzi river). This
has already made a profound difference to the local ecological conditions and the economic potential.
The construction of the Jozini dam has inundated about 30 000 acres. Although the prime objective is to provide
water for irrigating a portion of the Makatini Flats (beyond this group and not covered in this book), there will
be local benefits for the northern sector. These include local irrigation, provision of primary water, facilities for
recreation and the stimulus provided by the irrigation settlement in the vicinity.
Because of their great diversity I treat the rain-fed and the irrigated areas separately.
4

Summary of land use formulae: Relative Quality/Quantity scale

Under natural conditions
Actual

Potential by 1988

Annual crops

European: 3
Bantu:
3-4

European: 3
Bantu:
3-4-5

Perennial crops

European: Bantu:

European: Bantu:

Veld pasturage

European: (2) - 3
Bantu:
3-4-5

European: Bantu:
3-4-5

European: 2 - 3
Bantu:
3

European: 2
Bantu:
3

Sheep

European: Bantu:
3

European: Bantu:
3

Goats

European: Bantu:
2-3

European: Bantu:
2•

Development related
to Agriculture

The diversion of water from the Pongola for the Pongola Settlement (mainly
producing sugar), the pumping of water
from the same river for sugar at Golela,
the pumping of water from the Mkuzi
for sugar at Mkuzi and the construction of the Jozini dam are important
developments.

Vide 9.

Outstanding other
development

Nil

Vide 9.

Livestock
Cattle
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5

Earlier appearance of vegetation

Open Woodland with tree clumps, grass glades and taller Thicket and Woodland.
6

Present appearance of vegetation

Thicket has increased and grass has been reduced.
7

Bioclimatic subregions

Wooded Savanna of several variations forms the nuclei of the subregions, not yet defined.
8

Geobioclimatic subregions

Vide: Appendix XII and Map VII for details.
9

Land use formulae

Areas under irrigation and to be
brought under
irrigation

Actual

Potentie ilby 1988

Annual crops: 2 - 3 petty
Perennial crops: 1 - 2 (notably sugar)
Cattle: Pigs
Poultry -

1 -2
1-2
(l)-2
(l)-2
(l)-2

II

CRITERIA

The introduction of irrigation to further areas during the next decade obviously has and will continue to have a
marked bearing upon the criteria relating to the development of both the northern and the southern sectors.
A

PHYSICAL FEATURES

These are generally severe: hot-warm, subhumid to subarid in the rainy months, warm-mild and arid in the dry
season - with soils fair to poor fairly extensively but locally good to moderately good.
1

Climatic hazards

Erratic distribution of rain during the summer and 5 - 6 ecologically dry months, several of these also hot; high
temperature and evaporation; although the mean annual run-off is 50- 100 acre-feet per square mile, only
(Midgley 1953), this is very much higher during heavy storms.
2 Soils: Identity and distribution
3

Soils: Land use rating

4

Soils: Special characteristics and problems

5

Water resources: General

Vide Sub-chapter 12 of this chapter

Actual

Potential

Apart from the special water resources developed for
sugar production at Pongola, Golela and Mkuzi, the
supplies are confined to the principal rivers and
their tributaries and thus are seasonal. The M.A.R.
is about 50 acre-feet per sq. mile in the Zululand lowveld, lower Pongola, Mkuzi (Midgley: 1953).

Construction of the Jozini dam on the Pongola and
perhaps the dams on the Mkuzi, noted below, would
conserve much water and also regulate the river flow.
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6

Major rivers

The Pongola and the Mkuzi pass through the northern
and the southern sectors respectively.
7

Major dams

The Jozini dam (Pongola Poort) was completed in
1970.

The Welcome and W3MO (1) dams on the Mkuzi are
projected.

B BIOLOGICAL FEATURES
Under natural conditions the biological features are severe for other than simple subsistence cropping and for
extensive cattle ranching. The irrigating of an extensive area should locally ameliorate some of these.
1

Major ecosystems

These have not been studied but would be conditioned by the hot, arid local chmate, certain compacted, slowly
permeable soils and the medium to short open woodland, thicket and riverine wooding now altered in structure.
Animal life would earlier have been much as it exists today in the Mkuzi Game Reserve: black rhino, inyala,
kudu, waterbuck, wildebeest, bushbuck, steenbuck, duiker and leopard. The biotic communities have been
altered in composition.
2 Ecological significance of terrain for potential agricultural development
Until irrigation became prospectively practicable, the ecological indicators were that very light stocking by
cattle - with some goats and wirey-type sheep - was the only significant use for the various ecosystems, other than
the conservation of wild life. Cultivation would be hmited to petty subsistence cropping by the Bantu.
The prospects are now completely altered for those portions to become irrigable.
3

Crop production (European)
Rain-fed - Annual

Actual

Potential

Maize in better seasons: restricted to the better soils
and higher rainfall localities: R.Q.S.: 3.

Not much promise for an enhanced yield or expansion,

Rain-fed - Perennial
Nil - arid.

Nil.
Under Irrigation - Annual

Nil, apart from trials at Makatini of wheat and cotton.
the yields of both crops being good to fair.

Wheat and cotton could do well,

Under Irrigation - Perennial
Almost wholly i'M^a/-: Pongola, Golela and Mkuzi: in
1965 the total acreage 23 000, and yields 35/38 tons
per acre

The prospects for maintenance of yields are good;
depending upon world prices, the area could be much
expanded.

Citrus: some 400 acres at Pongola, one grower.
4

Pasturage: Veld

Where not overstocked, good quality sweet veld.
R.Q.S.: (2) - 3, but where heavily stocked: 3 - 4 .
162

At best (2) - 3.

BIOCLIMATIC SUBREGIONS

5

Crop production (Bantu)
Rain-fed - Annual

Actual

Potential

Maize, millet, kaffircorn, cowpeas: R.Q.S.: 3 4 - 5 ;
kaffircorn (2) - 3 - 4.

Owing to the usual pressures and problems, R.Q.S.:
3 - 4 - 5 , that is, not much promise unless pressure is
relieved.

Irrigation
6

Bantu
Uncertain: much depends upon the plans for irrigating
portion of the Bantu area in the Nongoma district
(Mkuzi river).

Nil.

7

Livestock production (European)

Cattle: limited numbers: R.Q.S.: 2 - 3 .

R.Q.S.: 2 Livestock would benefit greatly from green
fodder, ensilage, stover, hay and the like produced
under irrigation. Because of the risk of infection with
Schistosmiasis, liver-fluke and other verminosis, the
grazing of livestock upon irrigated pasturage might be
a hazard. The high temperature along with the moisture from irrigation would provide a habitat congenial to disease-bearing organisms. Experience and
veterinary measures should clear this point in due
time.

Sheep: very Umited.

Shght, other than as fat lamb on irrigated pasturage or
fed on crop residues.

8

Livestock production (Bantu)

Cattle:

Where the quality of the grazing and browsing permits: R.Q.S.: (2), more often 3.

Unless pressure be reduced there is not much promise
for a raised potential.

Sheep:

Very few: R.Q.S.: 3 - 4.

Very few: 3 - 4.

Goats:

2-3.

2-3.
processing of sugar and other commodities in the area, "border" industries would have no economic
basis.

C HUMAN AFFAIRS
Population distribution: European
Settlements are being established but otherwise Europeans are thinly spread. The Bantu area is limited to
a portion of the Mkuzi valley (Nongoma district).
4
D ECONOMICS
1 Subsistence: Bantu
During and after severe droughts the subsistence
economy is weak, otherwise delicately balanced.
2 Economics of European farming on rain-fed areas
Dependent as it is upon extensive ranching, the economy is usually finely balanced. Farmers find it difficult
to make ends meet in and after poor rainy seasons.
3 Border industries
Prospects for the future
Actual
Unless irrigation be provided on a
Nil.
large enough scale, to justify more

Prospects for tlie agricultural and related economy:
1988-2000
Assuming that the irrigation projects are well developed and efficiently managed, a great stimulus should
be given to the economy of this small group. The
current annual income is relatively slight but should
increase fairly rapidly during the next five years. In
20 - 30 years it could be six- to ten-fold its present
significance.
5 Possible impact of prospective development
The irrigation settlements would have an important,
helpful impact upon the economy and the general
well-being of the European and Bantu, within and
adjacent to the areas of intensive production.
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E INFRASTRUCTURE
1 Physical infrastructure
Roads: The main road from Durban to the area, via
Mkuzi and Golela, has been improved in
recent years and is scheduled for further improvement. Roads are being developed in
connection with the settlement. R.E.S.:
main: 3, other: 3 - 5 .
Rail:
The line from Durban via Mtubatuba to
Mkuzi and Golela should become increasingly busy as the settlement develops.
R.E.S.: 3.
Fuel:
Coal is transported to the area. R.E.S.: 3.
Power: Limited thermal power is generated. With a
prime call upon water for irrigation, the generation of power at the dam would be for
local use only. R.E.S.: 1 - 2.
2 Human infrastructure
Unskilled Bantu labour: R.E.S.: 4, R.A.S.: 1 - 2.
This should be adequate for agricultural and related
purposes.
Semi-skilled Bantu labour: R.E.S.: 3 - 4, R.A.S.: 3.
In due time labour, trained to work with machinery
and other equipment on the settlements, should be
available, depending upon local attractions. If conditions be not to its liking, the labour would be tempted
elsewhere by seemingly better wages and "the bright
lights" of the larger centres.
TECHNICAL TRAINING
As the farming of land successfully under irrigation is
an intensive and complex art, it is imperative that
Europeans be trained in practical approaches to
modern irrigation farming and in the treatment of
commodities harvested. The training of Bantu labour
is likewise important, but this will inevitably call for
special arrangements for wages and conditions of
service, so as to hold the trained men on the settlement. R.E.S.: European: 3 - 4 , Bantu: 4.
PUBLIC HEALTH
The environmental stresses - dry heat during the dry
months, humid heat during the rainy season - will
be marked. Moreover Bilharzia will demand special
control measures, particularly for those working with
water. Amoebiasis could find congenial environmental conditions, were sanitation in the labour lines
to be casual. R.E.S.: European: 2, Bantu: 4.
F POSSIBLE PROBLEMS PRESENTED
DURING AND AFTER LARGER SCALED
DEVELOPMENT
As the development of irrigation settlements and later,
processing facihties, is likely to be the principal forms
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of activity within the group, attention is confined to
several associated matters which could present
problems.
1 Erosion, water-logging following excessive application of water and the consequent deterioration of
the soil are problems common to many irrigation
schemes in Africa. The Jozini project would be fortunate to escape all of these. Suitably planned lay-out
of irrigable land, experience in the technique of the
application of water, care not to use more water than
necessary, continuous attention to drainage and constant vigilance in maintaining the lines of application
and the structures aiding drainage (such as modifications of the "broad lands" or "ridge and furrow"
lay-out) are among the details which must be given
timely and efficient attention.
2 Social and socio-economic problems and tensions
are often associated with isolated irrigation projects,
hence appropriate staff and special facilities for the
adjustment of those who show signs of strain should
be provided well in advance of trouble. Education,
entertainment, recreation and health and related services are among the obvious requirements.
3 The spread of Schistosomiasis has already been
noted, but should be mentioned again, because this
could be a serious hazard to European and Bantu vigour.
G TOURISM AND RECREATION
The presence of the Mkuzi Game Reserve within relatively easy access would be a boon for those on the
irrigation settlements. The subject of the provision of
nature reserves within this part of Zululand is under
consideration.
The Jozini dam should itself be attractive to settlers
and visitors, assuming that suitable facilities are
developed and maintained by the appropriate authority. R.Q.S.: actual: 2 - 3 , prospective: 1 - 2 .
H

AESTHETIC, HISTORIC, SCIENTIFIC AND
ANY OTHER FEATURES OR PHENOMENA
LIKELY TO BE INFLUENCED BY DEVELOPMENT IN AGRICULTURE, FORESTRY,
RELATED INDUSTRIES OR ANY MAJOR
DEVELOPMENT OF NON-AGRICULTURAL-FORESTRY NATURE
The irrigation settlements are unlikely to destroy or
deteriorate any of the features with which the authorities and the public would be concerned. The vegetation
submerged by the dam and removed from the irrigable
land is well represented elsewhere within the group
and beyond, hence there could be no scientific loss.
The aesthetic attractions of the terrain should be
enhanced by the dam.
Historical features are of slight consequence.

BIOCLIMATIC SUBREGIONS

III SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
Emphasis is laid upon the irrigation settlements and
their potential value locally and further afield. The
naturally arid sectors will doubtless set technical and
economic problems to the farmers and the authorities.
1

General conclusions regarding potential development in agriculture and related industries
For simplicity the two types of land are considered
separately: the irrigable with the prospective irrigable
land and the rain-fed arid lowveld.
(i) The land already irrigated and that to fall under
the command of the Jozini dam and perhaps other
sources of water in the future, although likely to
set problems for its economic development and
its management, is a potential boon to the
group and to the adjacent country. The degree
of success achieved in terms of human well-being
and happiness - a realistic consideration because
of its direct impact upon the economics of an
undertaking - will be decided not only by the
efficiency of the farmers and their advisers but
also by the spirit engendered among the residents and nurtured by the local and other authorities associated with the several ventures. To ensure as high a degree of efficiency as feasible both technically and in the economic sense - is
of course basic. This demands careful selection
of settlers and of those appointed to advise and
also to attend to the multifarious administrative,
social and associated tasks interwoven with the
daily life of a settlement.
The yields of cane at Pongola and Mkuzi so
far augur well for the future of these and similar
projects.
It is too early to express an opinion about the
possible degree of success in farming the land
being developed near Jozini and the economics
of this. The challenges are many but, with the
right spirit in both farmers and their advisers,
these should be taken up with a reasonable hope
of success.
(ii) Under the conditions existing in the rain-fed arid
lowveld the European stock farmer should hold
his own, assuming he endeavours to raise his
standards of cattle husbandry and pastoral management. Of these challenges the second is the
more recondite and urgent. The provision of suitably distributed water for livestock is an important matter requiring early attention. (The "management" of water points is an involved problem.

Poor "management" causes deterioration of vegetation and soil for miles around.)
(iii) The small sector of Bantu land within the Mkuzi
valley poses the usual problems of livestock
pressure. Whether these could, in part, be solved
by suitable reduction of human and livestock
numbers, through the availability of irrigable
land, is a matter for serious consideration.
2 Recommendations regarding the group
I confine attention to several more weighty matters,
knowing something about the great demands continuing to be made upon the authorities in both the European and the Bantu sectors,
(i) The irrigable land at Pongola, Golela, and Mkuzi
and prospectively irrigable land at Jozini will be
as productive as the degree of application of the
information emergent from the surveys, investigations, researches and demonstrations permits.
Especially capable, imaginative staff, at the several levels must be selected, to guide the settlers
in the technique and economics of irrigation farming and in the processing of those products requiring treatment,
(ii) Efforts to learn more about the details of irrigation and drainage are being exerted - these should
be explained to settlers and the information must
be critically applied,
(iii) Should it be decided to place additional areas
under irrigation, careful preliminary survey and
interpretation of the data must be arranged, so
that the minimum disappointment be experienced
in the working of land. I have noted in several
continents, during the past twenty years, examples
of the evil effects of failure to conduct a critical
preliminary survey and assessment. This has
invariably wasted human endeavour and money,
(iv) The Arid Lowveld demands more scientific and
related investigation than it has hitherto received.
Again, this could be a counsel of perfection because of the shortage of trained personnel for
research, reclamation and management. Imaginative action must attract and retain the interest
of the right men.
(v) Relief of human and lifestock pressure in the
Bantu area is a sine qua non for the reclamation
of the land. Where suitable employment outside
the reserve is not feasible, the development of
irrigation on a sufficient scale within it would be
a means of applying relief to both man and the land.
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CHAPTER 4: SUB-CHAPTER 12, SOILS
IDENTITY, DISTRIBUTION, LAND USE RATING AND
SPECIAL CHARACTERISTICS AND PROBLEMS
The soil component of the ecosystem is particularly
significant in regard to the conservation and development of a natural unit. Van der Eyk et al. (1969) in
the Tugela Basin, Beater (1950, 1970) in the Coast
Lowlands and Hinterland and, Loxton et al. (1969)
in the South Coast have collected information which
I attempt to summarize and interpret in respect of:
1 Identity and distribution
2 Land use rating
3 Special characteristics and problems
The application of what is known about the soils
of the Tugela Basin to those in the NE and SW surrounds has been examined against this background.
The prime factors responsible for the development
of soils are climate, geology, physiography, vegetation
(or more precisely biotic communities) and the time
of exposure of the parent material, be this either rock
in situ or this plus drift material. We possess enough
knowledge about the geologic, physiographic and biochmatic factors to permit our interpreting the inter-

Bioclimatic Group

Duration of Exposure

Extrapolation

1 Coast Lowlands

uniform

permissible

2 Coast Hinterland

fairly uniform

permissible

3 Midland Mist Belt

fairlv uniform SW of the
Mooi river

permissible SW of the Mooi
river, less so to NE

4 Highland Sour Veld

as above

as above

5 Montane Fynbos

uniform

in the SW surrounds (no
occurrence in NE)

6 Uplands: Moister Faciation

fairly uniform

permissible IntheNE;
petty occurrence only in SW

7 Riverine (Tugela) Scrub

not applicable, as occurs only
in Tugela basin

-

8 Uplands: Drier Faciation

fairly uniform

permissible intheNE;
petty occurrence only in SW

9 Mild Subarid Lowland/
Upland Wooded Savanna:
Zululand

not applicable, as occurs only
in NE surrounds

—

10 Subarid Mild Subarid
Riverine and Lowland Scrub
and Wooded Savanna

fairly uniform

permissible in the NE and SW

11 Arid Lowland Scrub and
Wooded Savanna

not applicable, as occurs only
in NE surrounds

-

The Grouped Physiographic Regions are shown on
Map IIIA by Turner.
Whilst these grouped regions give a general indication of uniformity of time of exposure, there are
numerous exceptions to this uniformity. This is due to
the variations in elevation, slope, aspect and the depth
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relations of soils with these physico-biotic phenomena.
About duration of exposure we are less well informed but the studies by Lester King, Turner and
others permit our gaining a preliminary working
impression helpful in practice. I am indebted to Mr. J.
L. Turner for the table covering in condensed form the
uniformity of time of exposure of soils, on the basis of
the geology, grouped physiographic regions, the
grouped bioclimatic subregions and in interpretation
of the rough degree of uniformity of these in and
beyond the Tugela Basin. Conservatively interpreted,
this indicates whether extrapolation of information
about soils beyond the area of survey would be reasonably sound.
On the conclusions recorded in the final column of
the table setting out uniformity of environment and
time of exposure, I have attempted extrapolation within the Biochmatic Groups as shown in the following
summary:

or absence of the soil mantle. It is to be expected therefore that extrapolation in broad terms of geologic,
physiographic, chmatic and biotic features and factors might be erroneous in detail when applied to the
smaller units.
Moreover, the land use assessment made according

Uniformity of environment and time of exposure of soils in the Tugela Basin and its N E and SW Surrounds: Vide M A P III A

Ref.
Map III A

Grouped
Physiographic
Regions
(Ref. map III)

Description

Geology

Grouped
Bioclimatic
sub-regions
(Phillips, 1967)

Vegetation

Soil Zones
de Villiers
(1962,
ed 1968)

Range of
Rainfall
inches

Permissibility as to extrapolation of
information about the occurrence of
soils from the Tugela Basin to the NE
and SW Surrounds

Edwards, 1963
(Tugela Basin)

Acocks, 1952
(Veld Types)

20,22
23,24

44
58

50
to 70

Uniform, extrapolation permissible
along the Drakensberg to the south

the escarpment, spurs and foothills
of the High Drakensberg, deeply
dissected by the headwaters of many
rivers and their tributary streams

escarpment; Stormberg lava
foothills; Stormberg sediments with
Cave Sandstone capping

3, 4, 5, 6, 7,
11, 14, 15,
17, 18, 27,
32

the escarpment and foothills of the
Lovi'Drakensberg, and the uplands of
Natal, south of the Tugela River,
dissected and broken country

Beaufort and upper Ecca sediments,
with much intruded dolerite in the
form of sills and dykes

3
4
6

14
18
19

44,45
57,65

40 to
45

extrapolation permissible to similar
regions in the south, and to the
Babanango plateau

6, 8, 9,12,
13,14,16

elevated plateau country capped by
thick sills of dolerite, rainfall high,
especially in the forest areas of
Ngome, Qudeni and Karkloof

Beaufort and upper Ecca sediments,
overlain by vast accumulations of
dolerite

3
4

14,17
18, 19

8,44
57,63
64,65

40 to
60 locally

extrapolation permissible from Karkloof
to Impendhle and Bulwer, and from
the Skurweberg to the country east
of Vryheid

28, 31, 32,
33

the great Midland benchland of Natal,
below the Ixopo-Richmond-Pietermaritzburg-Greytown escarpment, in
the NE forming the 'middle veld' of
Zululand

Lower Ecca sediments (predominantly
shales), and the underlying Dwyka
tillite

2,3,6
(in SW)
8,9
(InNE)

30 to
35

except for a small area below Oudeni,
not represented in the Tugela Basin,
hence extrapolation inadmissible

28, 29, 30,
31, 32, 39,
40

plateau and tilted blocks of the Natal
coast hinterland, flat to west of monoclinal axis, but tilted towards the
coast on its eastern limb

Table Mountain Sandstone

35 to
40

only small areas in the coast region
of the Tugela Basin

10,17,18,19,
20,21,22,23,
24,25,26,35

the extensive plainlands of Tugela
Basin, fairly well bevelled country
with outliers of younger rocks

Ecca shales and sandstones, the
sandy 'middle Ecca' characteristic
in the Buffalo and Wasbank plains

34, 37,43

deeply eroded valleys of the greater
river systems of Natal and the lowveld of Zululand, rugged topography
in the interior valleys, lowveld
very flat

Lower Ecca shales in the inferior, a
narrow band of upper sediments and a
10-mile wide belt of Stormberg lava
in Zululand

25, 26, 30
34, 36, 37,
39, 43

deeply eroded regions aligned along
the axis of the Natal monocline,
"Valley of a Thousand Hills"
topography

Granites, gneisses and schists of the
Basement Complex, with some undifferentiated systems north of the
Tugela Fault

38

Natal coast belt: below 500 feet
and is undulating and sandy, warm
with high rainfall

predominantly Karroo sediments and
Recent to Tertiary sands, with a
greater proportion of TMS and Basement rocks along the South Coast

5,6
44,45
64,65

1
8
12

1,5
6,45

13,14
15,16

63,64
66,66

3,4
5,6
7

25 to
30

almost totally confined to the Tugela
Basin, extrapolation permissible to
similar regions in the vicinity of Vryheid

9
10
11

6,7
8,9
12

23,65
(interior)
6,10,11
(lowveld)

5,6, 13
(interior)
9,10,12
(lowveld)

20 to
25

Interior valleys fairly uniform and
extrapolation permissible, less typical
of the Zululand lowveld

2
7
10

6,7
10

5,10
23,64
66

2,8
9,13

20 to
25

uniform, extrapolation permissible

40 to
45

petty area in the Tugela Basin

2
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to the Storie criteria is, of its very nature, a general
one. The various phases of series will naturally be
divergent in the parameters determining whether a
particular soil should be considered 1. Good, 2. Moderately Good, 3. Fair, 4. Poor and 5. Very Poor. The
ratings summarized for each of the Bioclimatic

Groups can, therefore, be no more than generalizations.
Finally, the sections on the soil should be studied in
context with the foregoing sections relating to the
ecology, prospects, problems and economy of the
Groups 1 to 11.

GROUP I: COAST LOWLANDS:
EVERGREEN FOREST, SHORT FOREST, BUSH AND WOODED SAVANNA:
HUMID TO SUBHUMID
I

SOILS: IDENTITY AND DISTRIBUTION

According to the table "Uniformity of Time of Exposure of Soils" (Turner, 1969: MS), the whole of the
Coast Lowlands falls within the grouped Physiographic Region 9, which has experienced and continues
to experience comparatively uniform time and conditions of exposure. The extrapolation of information
regarding the soils - based upon geology and bioclimatic features - within any of the sectors, Tugela
Basin, NE and SW surrounds, is therefore relatively
simple. The sector in the Tugela Basin is petty - about
60 - 70 sq. miles only and accordingly the pedological
survey conducted by van der Eyk et al. (1969) was
Hmited. Conversely, Beater (1950, 1957, 1959, 1965,
1970) undertook extensive surveys throughout the
coast belt and Loxton et al. (1969) surveyed between
Durban and the Mtamvuna river. From these three
sources and, more generally, from de Villiers' (1962,
1968) map of Soil Zones (Map VII), it is possible to
list a number of series.
The soils are considered in the following
sequence:
(i) The Tugela Basin: van der Eyk et al.

(ii) The Soils of the Sugar Belt: (Coast Lowlands):
Beater
(iii) The South Coast: Loxton et al.
(iv) Soil Zones of the Tugela Basin, the SW and the
NE surrounds: de Villiers
Distribution of the Soils within Group 1, according to
the sectors of the terrain
The dimensions and sectorial distribution of the group
are:
Sector
Area: sq. m.ties
The Group
2 796
European-owned land
1429
Bantu area
I 309
Forest reserves
58
The principal areas in square miles are: Lower
Mfolozi 548, Mzinto 524, Mtunzini 395, Port Shepstone 333, Lower Tugela 328, Hlabisa 183, Inanda 155,
Mlazi 150 and Pinetown 61. The area in the Tugela
Basin itself is about 60 - 70 sq. miles only.
About 35 series have been recorded by van der Eyk
et al. in the basin.

(i) Some soils of the Tugela Basin: v a r d e r E y k et al. ( 1 9 6 9 )

Series

Rydalvale
Carfref
Paardeberg
Ofazi
Fernwood
Harris
Maputa
Gemvale
Glenrosa
Williamson
Clansthai
Mai<atini
Msinga
ShorroclfS
Avoca

Form
(van der Eyk et al.
witii cross-references
to Loxton et al.
(1969) as necessary)*
Arcadia
Cartref
Cartref
Clovelly
Fernwood
Fernwood
Fernwood
Gemvale (Lindley)
Gemvale (Lindley)
Gemvale (Lindley)
Hutton
Hutton
Hutton
Hutton
Kroonstad

Overlying
(Parent Material or Drift)t

Dolerite

TMS
Ecca, Dolerite
Ecca
recent sand
alluvium
mudstone
Basement Complex
Dwyka
Ecca
dissected tiigh level terrace
Ecca, Dolerite
terrace drift
Ecca

Loxton et al.
Beater (op. cit.) examined the soils of this group and Group 2:
Coast Hinterland in connection with the development of the
sugar industry. Beater's reliance upon geological features under a climate of reasonable uniformity is understandable in
the circumstances. A number of his names for series has been
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Geobioclimatic Map VII

Comment

—
_
—
_

rare
rare
rare
rare
rare

—
—

rare
rare

—
_

rare
rare

6/1

rare

6/1

maintained by van der Eyk et al. and Loxton. It is to Beater's
credit that he should have laid the foundations for pedological survey in the Coast Lowlands and the Coast Hinterland.
Soils may not be derived directly from the geological formations which they overlie. The geology is recorded for general information.

SOIL

(i)

CHARACTERISTICS

Some soils of the Tugela Basin: van der Eyk et al. (1969) - continued
Series

Form
(van der Eyk et al.
with cross-references
to Loxton et al.
(1969) as necessary*
Kroonstad
Kroonstad
Kroonstad
Longlands
Longlands
Longlands
Longlands
Milkwood
Milkwood
Mispah
Mispah
Rensburg
Rensburg
Shortlands
Shortlands
Shortlands
Stanger
Willowbrook

Bluebank
Katar ra
Mkambati
Albany
Longlands
Waaisand
Waldene
Dansland
Milkwood
Klipfontein
Mispah
Phoenix
Rensburg
Glendale
Logoza
Shortlands
Stanger
Willowbrook

Overlying
(Parent Material or Drift)

GeobioclimatioMapVII

Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Basement Complex
Ecca
Ecca
Ecca
colluvial drift derived from shale
subrecent alluvium
Subrecentterrace
Basement Complex
Basalt, Dolerite
Ecca, Dolerite
Ecca

6/1
6/1
6/1
6/1
6/1
6/1
6/1
9/1
6/1
6/1
6/1

Comment

rare

—
—
—
—

rare

3/1

rare

6/1

(ii) The soils of the Sugar Belt: Coast Lowlands: Beater: (1950, 1957, 1959, 1965, 1970)
Series

Overlying (parent material or drift)

Form (van der Eyk etal.)

Rydalvale
Windermere
Cartref
Mposa
Fernv^ood
Clansthal
Lytton
Makatini
Shorrocks

Arcadia
Bonheim
Cartref
Champagne
Fernwood
Hutton
Hutton
Hutton
Hutton

Dolerite, Basalt
Ecca
TMS, also from pregranite quartzite
peaty swamp
recent sands, grey
recent red sands
coarse and fine sand
dissected high level terrace
terrace drift

Avoca
Rosehill
Glenrosa
Nyoka
Mayo
Williamson
Waldene
Milkwood
Dansland
Phoenix
Glendale
Logoza

Kroonstad
Kroonstad
Gemvaie(Lindley*)
Gemvale(Lindley*)
Gemvale{Lindley*)
Gemvale(Lindlev*)
Longlands
Milkwood
Milkwood
Rensburg
Shortlands
Shortlands

Ecca
Ecca
Basement Complex
Beaufort
Basement Complex
Dwyka
Ecca
Ecca
Basement complex
coast drift
Tugela schist
Tugela schist

Shortlands

Shortlands

Dolerite

Comment

requires drainage
very extensive
swamps, pans in recent grey sands

actual and prospective sugar soils at Pongola, Mkuzi
and Nkwaleni

best developed at Msinsini and Hibberdene, South Coas
on peneplains and on lower slopes
mainly south of Mzinto
requires drainage
usually in less humid sectors
extensive north and east of Empangeni especially
dry valleys
high producing but droughty

* Loxton er al.

These soils, are described, with accompanying coloured photographs of profiles, by Beater (1970).
(iii) The South Coast: Loxton ct al. (1969)
Series
Rydalvale
Glengazi
Cartref
Kusasa
Wateridge
Dundee
Fernwood
Trafalgar
Sandveld
Soetvlei
Warrington
Katspruit
Mkambati
Slangkop
Umtentweni
Cutweni
Aussicht
Glenrosa
Koedoesvlei
Mayo
Jozini
Williamson
Tayside

Form
Arcadia
Bonheim
Cartref
Cartref
Cartref
Dundee
Fernwood
Fernwood
Fernwood
Fernwood
Fernwood
Katspruit
Kroonstad
Kroonstad
Kroonstad
Lindley
Lindley
Lindley
Lindley
Lindley
Lindley
Lindley
Longlands

Overlying (parent material or drift)

Comment

Dolerite and schists
Ecca

TMS
Granite and TMS grits

TMS
alluvium: major rivers
Granite, coast sands and colluvia
Granitic colluvium
Granitic colluvium
alluvium
alluvium, colluvium
wet bottom land
sandy drift over argillaceious sediment
Granitic binary material
coast sand; TMS

dominant
co-dominant

co-dominant
rare

TMS
Dwyka
Granite
alluvium, colluvium
Granite and schist
alluvium, colluvium
Dwyka
Granite and TMS

dominant
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(iii) The South Coast: Loxton et al. (1969) - continued
Series
Vasi
Mfume
Dansland
Milkwood
Mispah (sandy)
Mispah (sandy clay loam)
Clansthal
Jourbertina
Lytton
Makatini
Msinga
Shorrocks
Glendale
Shortlands
Trevanian
Rondevlei
Devon
Paddock
Witsand

Form

Overlying (parent material or drift)

Longlands
Mfume
Milkwood
Mispah
Mispali
Mispah
Hutton
Hutton
Hutton
Hutton
Hutton
Hutton
Shortlands
Shortlands
Trevanian
Wasbank
Westleigh
Westleigh
Westleigh

Comment

TMS drift
Amphibolites and schists in Granite
Ecca

TMS
TMS and Ecca
TMS and Ecca
coast sands
coast sands
coast sands
terrace, Dwyka and Dolerite
Granite v^ith coast sands
terrace oolluvium
Dolerite and schists
Dolerite

rare
dunes
rare

dominant
subdominant

TMS
TMS
TMS
Granitic drift

rare
co-dominant

TMS

(iv) Soil zones of the Tugela Basin and SW and the NE surrounds: de Villiers: (1962, 1968)
The key series noted below occur, by inference, within the more significant soil zones recorded for the group in keeping with a coincidence of physiographic, geological and bioclimatic parameters:
Soil Zones (vide Map VIII)

SW surrounds

Tugela basin

8 (derived from Karoo sediments)

8

8

9 (derived from Basement Complex)

9

10 (derived from Stormberg Basalt)
14 (Regosols derived from coast dunes)

2

NEsurrounds

Key series (alphabetically)

8

Glendale, Klipfontein, Shortlands,
Williamson

-

9

Gemvale, Glendale, Williamson

10

-

10

Rydalvale, Shortlands

14

14

14

Clansthal, Fernwood

SOILS: LAND USE RATING

{Vide: Maps VII and VIII and Appendixes X (C) and XI (1,2, 3))

The principal soils, in terms of agricultural usage, are
noted:
Beater (1965, 1970) has summarized the features of
the principal soil series utilized by the sugar industry.
A selection includes some of the better and the less
satisfactory series, from the angle of cane production.
But cane is fairly accommodating as to soils. Given
the humidity, rain, heat, comparative absence from
frost, necessary chemical food and adequate protection against pest and disease, suitably selected strains
of cane will respond relatively well over a wide range
of soils - if these be sufficiently deep and waterretaining, suitably drained and not saline.
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When the developing of alternative crops in the
Coast Lowlands is taken seriously - as it must be for
the satisfactory utihzation of this terrain - the responses of annual and other perennial crops must be
studied critically, in regard to the whole of the ecosystem and particularly to the edaphic factors.
The following summary, relating to cane, should
therefore not be taken to apply to crop production
generally. To cover production somewhat more widely
I insert my own more general evaluation. {Vide
Appendix X (C).)

SOIL CHARACTERISTICS

Series

Form

Geology

Rating for cane production
(based on Beater: 1965)

Rating for general cropping
(Phillips)

Comment

Rydalvale

Arcadia

Basalt, dolerite

good under irrigation, yields
to 90 tons per acre

3:falr, may be raised to
2:moderately goodto
l:good;E.H.*;
3:high

Windermere

Bonheim

Ecca

fertile but requires subsoiling
and ripping to encourage
root penetation

3:fair to
4:poor, but could be raised to
2:moderately good; E.H.*:
3:high

fairly extensive, management
could improve production

Cartref

Cartref

TMS

not a high producer, requires
heavy fertilizing

2:moderately good3:fair, E.H.*:
2 :moderate

the most extensive sugar soil
notably on North Coast

Fernwood

Fernwood

recent grey sand

poorest producer in the
industry

3:fair to
4:poor to
5:very poor; E.H.*:
5:severe to
6 :very severe

fair representation in whole
Coast Lowlands; exotic trees
do well

Glenrosa

Gemvale(Lindley,
Loxton et al.)

Granite

moderately productive,
variable

2:moderately good to
3:fair under better rainfall4:poor; E.H.*:
2:moderate

the second most extensive
series mainly South Coast,
occurs In Zululand; variable
in features

Williamson

Gemvale (Lindley,
Loxton et al.)

Dwyka

a "problem" soil as it sets
hard after rain and is droughty

2 :moderately goodto
3:falr; E.H.*:
2:moderate

fairly extensive on North and
South Coasts, less so in
Zululand

Clansthal

Hutten

recent red sand

very productive, not droughty

2:moderately good to
3:fair; E.H.*:
2:moderateto
3:high

carried luxuriantindigenous
coast forest and thicket
fairly extensive

Lytton

Hutten

recent red sand

more productive than Clansthal

2:moderatelvgoodto
3:fair, E.H.*:
2:moderafe
3:high

associated with Clansthal but
more droughty than that series

Makatini

Hutton

dissected high level
terrace

very productive

1 :good to
2:moderately good;
E.H.*:
2:moderateto
3:high

more frequent in Zululand;
considerable development
under irrigation likely

Shorrocks

Hutfon

terrace drift

perhaps the most productive
series for cane

1 :good to
2:moderatelv good under Irrigation E.H.*:
2:moderate

producing well under irrigation
at Pongola, Mkuzi and
Nkwaleni

Avoca

Kroonstad

Ecca

productive under high rainfall,
suitable for irrigation, readily
penetrated by roots

3:falrto
4:poor, but could be raised to
2:moderately good; E.H.*;
3:highto
4:veryhigh

commoner in Zululand but
occurs fairly widely along the
coast

* E.H.: Erosion Hazard.
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Table continued
Series

Form

Geology

Rating for Cane Production
(based on Beater: 1965)

Rating for General Cropping
(Phillips)

Comment

Waldene

Longlands

Dwyka, Middle Ecca

hardpan, presents problems,
but drainage improves
production

2:falrto
4:poor, but could be raised to
2:moderatelygood: E.H.*;
2:moderateto
3:high

fairly extensive, management
could Improve production

Dansland

Milkwood

Tugela Scfiist

most productive

2:moderately good to
3:falr; E.H.*:
l:low

very limited; mainly around
Mzlnto and around MtentwenI,
South Coast

Milkwood

Milkwood

Ecca

fairly productive; under
Irrigation productive

2:moderately good to
3:falr; E.H.*:
2:moderate to
3:high

more frequent on North Coast
but occurs elsewhere

Glendale

Stiortlands

Tugela Schist

moderate to low productivity,
droughty as In less humid
terrain; under Irrigation more
productive-high tonnages
being yielded when practice
is sound

(l:good)to
2:moderately good to
3:fair; E.H.*:
l:lowto
2:moderate

in drier valleys — characteristic
red patches in grey granite

Logoza

Shortlands

Tugela Setlist

productive under irrigation

2:moderately good to
3:falr; E.H.*:
2: Moderate

South Coast and N and E of
Empangeni

Stiortlands

Stiortlands

Basalt, Doierite

perhaps the best producing
series, but requires moisture
and heavy fertilizing

1 :good to
2:moderately good;
E.H.*:
2:moderate

of fair occurrence

* E.H.: Erosion Hazard.

An assessment of the agricultural production potential of the soils recorded in the survey of the Southwest Coast Lowlands (Group 1) by Loxton et al. (1969)

3

SOILS: SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
There is a satisfactory representation of soils which
either are good to moderately good in terms of productivity or are potentially so, assuming that soil and
crop husbandry are sound and, where irrigation is
either essential or desirable, that the application of
water is efficient. Among these better class soils are
Glenrosa (extensive), Makatini, Shorrocks, Glendale
and Shortlands. In intermediate position are Rydalvale, Glenrosa, Clansthal, Lytton, Milkwood and
Logoza. Cartref is the most widely distributed series
and, although not recorded as a heavy producer,
this could doubtless be improved by suitable soil
management and heavy fertilizing. Williamson presents the problem of setting hard after rain and tends
172

is summarized, for brevity and convenience, at the end
of this sub-chapter: vide the column titled Group 1.

to be droughty, a feature which could be overcome by
irrigation. Fernwood is fairly well represented but is
structurally a poor soil for cane. It shows promise for
carrying good stands of Pines and Eucalypts in commercial pulp and timber production.
Much has still to be learned about irrigation techniques - both surface and sprinkler. When this has
been achieved and the general standards of agronomy
and crop management have also been raised, it is
likely that all the soils - except perhaps Fernwood will be improved greatly in productivity.
Special problems
Among problems which will appear, once extensive
areas are brought under irrigation, are those of drain-

SOIL CHARACTERISTICS

age and salinity. These are common throughout the
world, unless the greatest circumspection be exercised
from the beginning and consistently down the years.
The erodibility of some of the series is such that
special care will have to be taken against the loss of
soil in irrigation practice. Special conservation measures adapted to irrigated areas should be evolved to
meet the requirements.
Whilst much has been learned, empirically, about

the provision and maintenance of fertility upon both
rain-fed and irrigated land, fundamental study is
necessary to throw light upon various details. Judging
from the experience gained on some great irrigation
projects - such as the Gezira Scheme in the Sudan
and from some visited in South East Asia and Latin
America - much could be learned through collaboration by local staff with investigators and practical irrigation officers on these kinds of undertakings.

GROUP 2: COAST HINTERLAND:
EVERGREEN FOREST, SHORT FOREST, BUSH AND WOODED SAVANNA:
HUMID TO SUBHUMID
1

SOILS: IDENTITY AND DISTRIBUTION

As the description in the Table: "Uniformity of Time
of Exposure of Soils" (Turner: 1969 MS) indicates
that the prime Grouped Physiographic Region 5
would have been fairly uniform in terms of time of
exposure, it is inferred that extrapolation of information based upon geology and bioclimatic features
is permissible within reasonable limits.
The soils are considered as follows:
(i) The Tugela Basin: van der Eyk et al.
(ii) The Soils of the Coast Hinterland Sugar Areas:
Beater
(iii) The South Coast Hinterland: SW Surrounds:
Loxton et al.
(iv) Soil Zones of the Tugela Basin, the SW and NE
Surrounds: de Villiers
Distribution of the Soils within Group 1, according to
the sectors of the terrain
Beater (op. cit.) conducted the first systematic pedological survey of portions of the group whilst van der
Eyk et al. (op. cit.) described the soils within the group

in the Tugela Basin. Loxton et al. (1969) surveyed a
sector of the group in the SW Surrounds, inland of
the South Coast.
The dimensions and sectorial distribution of the
group are:
Sector
Area in sq. miles
The Group
3 412
European-owned land
1 458
Bantu area
1 844
Forest Reserves
107
Game Reserves
3
The districts with more than 50 sq. miles of the
group within them are Alfred 366, Eshowe 360,
Nkandla 332, Ixopo 283, Mtonjaneni 279, Richmond
242, Camperdown 240, Pietermaritzburg 188, Mapumulo 174, Ndwedwe 168, Kranskop 126, Port Shepstone 121, Mzinto 104, Mvoti 81, New Hanover 78,
Hlabisa 56 and Pinetown 54.
About 36 series have been recorded by van der Eyk
et al. within the 367 sq. miles in the Tugela Basin.

(i) Some soils of the Tugela Basin: van der Eyk et al. (1969)
Series

Avalon
Leksand
Newcastle
Cartref
Paardeberg
Southwold
Fernwood
Harris
Gemdale
Glenrosa
Williamson
Clansthal
Doveton
Makatini
Msinga
Kiora

Form

Avalon
Avalon
Avalon
Cartref
Cartref
Clovelly
Fernwood
Fernwood
Gemdale
Gemdale
Gemdale
Hutton
Hutton
Hutton
Hutton
Kiora

Overlying
(Parent Material or Drift)

Geobioclimatic Map VII

Comment

Ecca
Ecca
Ecca

6/2
6/2
6/2

TMS
TMS

—

rare
rare

_
_

rare

_
_

rare

—

rare

Ecca
sandy
coast sands
Basement Complex
Basement Complex
Dwyka
recent red sand
Beaufort
dissected terrace
Ecca
Dolerite

6/2

9/2
7/2

6/2
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(i) Some soils of the Tugela Basin: van der Eyk et al. (1969) - continued
Form

Series

Kiora
Kroonstad
Kroonstad
Kroonstad
Kroonstad
Kroonstad
Longlands
Longlands
Longlands
Longlands
Milkwood
Mispah
Mispah
Stiortiands
Shortlands
Shortlands
Shortlands
Stanger
Wasbank
Willowbrook

Umlaas
Avoca
Bluebank
Katarra
Kroonstad
Mkambati
Albany
Longlands
Vaalsand
Waaisand
Oansland
Klipfontein
Wlispati
Glendale
Logoza
Richmond
Shortlands
Stanger
Wasbank
Willowbrook

Overlying
(Parent Material or Drift)

Geobioclimatic Map VII

Dolerite
Ecca, TMS
Ecca
Ecca
Ecca
Ecca
TWIS

Comment

rare
6/2, 8/2

6/2
6/2
6/2
6/2
8/2
8/2
6/2
6/2
9/2
8/2
8/2

TMS
Ecca
Ecca
Basement Complex

TMS
TMS
Tugela schists
Tugela schist

9/12

9/2

—

rare
rare

—
_
_

Dolerite
Ecca
Ecca
Ecca

rare

6/2
6/2

(ii) The soils of the Coast Hinterland Sugar Areas: Beater: (1950, 1957, 1959, 1965, 1970)
The soils of particular interest for the production of cane are as follows:
Series

Form
(van der Eyk et al.)

Overlying (Parent material or drift)

Cartref

Cartref

TMS

Fernwood
Glenrosa
Clansthal
Makatini
Inanda
Avoca
Trevanian

Fernvi/ood
Gemvale
Hutton
Hutton
Inanda
Kroonstad
(Lindley, geogenic*)

recent grey sands
Basement Complex
recent red sands
dissected high level terrace

Williamson
Dansland
Glendale
Logoza
Shortlands

Gemvale (Lindley*)
Milkwood
Shortlands
Shortlands
Shortlands

Comment

fairly extensive; together with occurrence in Coast
Lowlands, the most widely distributed soil in the
Sugar Belt

occasional

TMS
Ecca, TMS

TMS

mainly in the hinterland of North Coast and in Zululand,
inland to Eshowe

TMS
Basement Complex
Basement Complex (Tugela Schist)
Basement Complex (Tugela schist)
Dolerite; Basement Complex

* Loxton et al.

(iii) The South Coast Hinterland: SW Surrounds: Loxton et al. (1969)
The series recorded for this sector include the following:
Series

Avalon
Bergville
Cartref
Kusasa
Wateridge
Champagne
Newport
Southwold
Fernwood
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Form

Avalon
Avalon
Cartref
Cartref
Cartref
Champagne
Clovelly
Clovelly
Fernwood

Overlying (parent material or drift)

Dwyka, TMS
Dwyka, Ecca, TMS

TMS
TMS, Granite

TMS
alluvium
pre-weathered material

TMS
TMS and sandy material

Comment

rare
rare
rare
rare
subdominant
rare
subdominant
subdominant

SOIL CHARACTERISTICS

(iii) The South Coast Hinterland: SW Surrounds: Loxton et al. (1969) - continued
Form

Series

Trafalgar
Warrington
Cleveland
Ixopo
Doveton
Clansthal
Hutton
Makatini
Msinga
Shorrocks

Overlying (parent material or drift)

Fernv^ood
Fernwood
Griffin
Griffin
Hutton
Hutton
Hutton
Hutton
Hutton
Hutton
Hutton
Inanda
Inanda
Inanda
Katspruit
Kranskop
Kranskop
Kroonstad
Kroonstad
Lindley
Lindley*
Lindley
Lindley
Lindley
Lindley
Lindley
Lindley
Lindley
Lindley
Lindley
Magwa
Magwa
Mfume*
Milkv^ood
Milkv^ood
Mispah
Nomanci
Shortlands
Shortlands
Wasbank
Westieigh*
Westleigh
Westleigh
Westleigh

Vimv
Fountainhill
Inanda
Sprinz
Kafspruit
Kranskop
Lidgetton
Mkambati
Slangkop
Cutweni
Glenrosa
Highflats
Koedoesvlei
Lambasi
Lydenburg
Mayo
Piatt
Oribi
St. Faiths
Williamson
Magwa
Milford
Mfume
Oansland
Milkwood
Mispah
Nomanci
Glendale
Shortlands
Rondevlei
Davel
Devon
Paddock
Witsand

Comment

Granite
alluvium, colluvium
Granite
Granite
Dwyka, Dolerite

subdominant

TMS
TMS
Granite, Dv^yka, Dolerife
Granite
Granite
Doierite and Dwyka
TMS, Dwyka
TMS, Dwyka
Dolerite
bottom land
Dwyka, Ecca
Dolerite
sandy drift over argillaceous sediments
Granitic binary materials

co-dominant

subdominant

co-dominant
subdominant

TMS
Dwyka, Ecca
Dwyka, Ecca Granite
alluvium, colluvium
Dwyka, Ecca
Dwyka, Ecca, TMS
Granite and schist

rare

TMS
TMS

dominant to subdominant
subdominant to rare
subdominant
dominant

Dwyka, Ecca, Granite
Dwyka
mixed drift

TMS
TMS

rare
rare

Amphibolites and schists in Granite
Ecca
Ecca, TMS

dominant

TMS

co-dominant

Dolerite and schist
Dolerite

TMS
colluvium
colluvium
Granitic drift
TMS drift

rare
dominant to co-dominant to rare

* Loxton et al,: form.

(iv) Soil zones of the Tugela Basin, the SW and the NE Surrounds: de Villiers: (1962, 1968)

By inference the key series noted below occur within the several sectors of the terrain, in keeping with the
physiographic, geological and bioclimatic features:
Soil Zones

SW Surrounds

2 (derived from arenaceous sediments, TMS
and Basement Complex)

2

8 (derived from glacial and other Karroo
sediments)

8 extensive

9 (derived from Basement Complex)

9 petty

11 (derived from TMS)

11 extensive

Tugela Basin

2 petty

NE Surrounds

Key Series

2

Klipfontein, Newport, Soufhwold

8 petty

Glendale, Klipfontein, Shortlands,
Southwold, Williamson

9 negligible

9

11 petty

11 petty

Dansland, Gemvale, Glendale, Mispah,
Williamson
Cartref, Klipfontein, Shortlands

175

AGRICULTURAL DEVELOPMENT -

TUGELA

2

BASIN

SOILS: LAND USE RATING

(Vide: Maps VI, VII and VIII and Appendixes X (C) and XI (1, 2, 3))
As a number of the series listed in 2 for Group 1 is also
used for cane production in Group 2, it is unnecessary
to discuss again the ratings of these for either cane or
general cropping. Two other important cane produ-

Series

Form

Geologv

Rating for Cane Production
(based on Beater: 1965)

cing soils occurring in Group 2 are Inanda and Trevanian. Details of the productivity of these are summarized:

Rating for General Cropping
(Phillips)

Comment

Inanda

Inanda

TMS

because of depth and moisture, highly
productive, one of the best for cane;
cooler conditions nnay reduce yield,
despite the good physical features;
requires heavy fertilizing

1 :goodto
2:moderately aood; E.H.*
l:lowto
2:moderate, rarely
3:high

occurs only on plateaux: 1 700-3 300
feet Group 2 and Group 2/3; perhaps
derived partly from ancient laterite;
of fair extent SW and NE surrounds.

Trevanian

Trevanian

TMS

productive, requires heavy fertilizing

2:moderately good to fair; may be
raised to
l;good; E.H, : * - s h e e t 2:moderateto
3:high

mainly in hinterland of North Coast and
near Eshowe and Entumeni, Zululand

* E.H.: Erosion Hazard.

An assessment of the agricultural production potential of the soils recorded in the survey of the South
West Coast Hinterland (Group 2) by Loxton et ah
(1965) is summarized at the end of this sub-chapter:
Vide the column titled Group 2.

3

The potential of the soils in Group 2 is much as that
in Groups 1 and 3. Efficient soil and crop husbandry,
including efficient fertilizing and soil and moisture
conservation, would raise appreciably the productivity
of all the series.

SOILS: SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
Much of that recorded for Group 1 also applies.
Special problems
Because of the locally more rugged terrain and the

steeper topography in some sectors, the problem of
erosion is somewhat more complex than in Group 1:
otherwise the problems are similar, series for
series.

GROUP 3
MIST BELT EVERGREEN FOREST, UPLAND EVERGREEN FOREST, SHORT FOREST AND
WOODED SAVANNA (INCLUDING UPLAND FOREST AND WOODED SAVANNA OF THE
NGOME FACIATION): HUMID TO SUBHUMID
1 SOILS: IDENTITY AND DISTRIBUTION
On the basis of the interplay of the prime determinants
for the development of soils, the interpretation of
pedological information available for the Tugela
Basin, the extrapolation of this to the NE and the SW
surrounds is fairly straight forward. According to the
Table "Uniformity of the Exposure of Soils", the
bioclimatic group falls within the "Grouped Physiographic Regions" (Turner, 1969 MS) 2, 3 and 4, the
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last mentioned group being represented by a relatively
petty area in the Tugela Basin. Although general uniformity of climate and long exposure to the existing
physiographic features permits this extrapolation, it
must be noted that local variations in time of exposure
of soils do introduce differences in nature and degree
of weathering of the parent materials and thus affect
the characteristics upon which the soils are classified.

SOIL CHARACTERISTICS

Fortunately the greater area of the group lies south of
the basin. From the Mooi river southward extrapolation is likely to be more satisfactory than from north
thereof to the terrain beyond the basin.
The summarized interpretation of the identity and
distribution of the principal soils beyond the basin is
therefore permissible.
For ease of reference, the soils in the several prime
sectors are discussed in the following sequence:
(i) The Tugela Basin: van der Eyk et al.
(ii) The Three Rivers Catchment, SW Surrounds:
Scotney
(iii) The South Coast Hinterland/Mist Belt:
SW Surrounds: Loxton et al.
(iv) Soil Zones of the SW and NE Surrounds:
de Villiers
(v) Some soils of the NE Surrounds, based upon interpretation of physiographic and geobioclimatic
patterning

Distribution of the soils within Group 3, according to
the three sectors of the terrain
The only intensive pedological survey and related
studies have been conducted by van der Eyk et al. in
the Tugela Basin, in an area of some 170 sq. miles
only (Edwards: 1967). The dimensions and sectorial
distribution of the group are:
Sector
Area in sq. miles
The Group
1 928
European-owned land
1610
Bantu areas
283
Forest Reserves
35
Tugela Basin
170
The districts with the larger areas within the group
are: Mvoti 407, New Hanover 366, Lions River 278,
Ixopo 232, Ngotshe 160, Richmond 120, Nkandla 88
and Pietermaritzburg 88 sq. miles.

(i) Some soils of the Tugela Basin: van der Eyk et al. (1969)
Series

Form

Overlying*

Ctiampagne
Ivanlioe
Balgowan
Clovellv
Newport
Oatsdale
Ofazi
Soutliwoid
Springfield
Cleveland
Farmhill
Griffin
Balmoral
Ciansthal
Doveton
Farningham
Hutton
Vimy
Inanda
Sprinz
Katspruit

Champagne
Champagne
Clovelly
Cloveily
Ciovelly
Cloveily
Cloveily
Cloveily
Cloveily
GrifTm
GrifFin
Griffin
Hutton
Hutton
Hutton
Hutton
Hutton
Hutton
inanda
inanda
Katspruit

(alluvium)
(alluvium)
Ecca
Beaufort

Kipipiri
Kransi<op
Melmotti
Avoca
Magwa
Milford
Klipfontein
Mispah
Hidcote
Nomanoi
Logoza
Richmond
Shortiands

Kransi<op
Kransi<op
Kransi<op
Kroonstad
Magv^a
Magv^a
lyiispah
IVIispah
Nomanci
l^omanci
Shortiands
Shortiands
Shortiands

TMS
TMS

Cranwell
Greenhill
Willowbrooi<

Wiilemsdal
Willemsdai
Wiliowbrook

Geobioclimatic Map Vii

—

6/3
5/3
8/3

IMS
Ecca, TIMS
Ecca
Ecca
Ecca
Ecca
Beaufort, Ecca*
Beaufort, Ecca*
Beaufort*
Beaufort*
Beaufort*
Beaufort
Beaufort*
Ecca*

6/3, 8/3

6/3
6/3
6/3
6/3
5/3, 6/3
5/3, 6/3

5/3
5/3
6/3
5/3
5/3
6/3
8/3
8/3

TMS
TMS*
alluvium

TMS

8/3
6/3
6/3
6/3
8/3
8/3
6/3
8/3

quartzite
quartzite
Tugela schist

10/3
10/3
10/3

Ecca*
Ecca

TMS
TMS
Ecca

—

Ecca, also Basement
Complex*
Ecca
Ecca
Ecca

—

6/3, 9/3

6/3
6/3
6/3

Comment

local
local
subdominant
dominant
subdominant
dominant
rare
rare
rare
dominant
subdominant
dominant
dominant
dominant
subdominant
dominant
subdominant
subdominant
rare
subdominant
bottomlands,
frequent
rare
rare
rare
subdominant
rare
rare
dominant
dominant
rare
rare
rare
rare
subdominant, less
humid sectors
dominant
rare
occasional

* Dolerite intrusions - dykes and sills - are frequent.

(ii) The Three Rivers Catchment area, SW Surrounds: Scotney: (1965, 1971)
The more frequent series are Cloveily, Oatsdale (Clovelly form); Cleveland, Farmhill, Griffin (Griffin form);
Balmoral, Farningham, Hutton (Hutton form); Lidgetton (Kranskop form); Klipfontein, Mispah (Mispah form),
Cranwell (Willemsdal form), Katspruit (Katspruit form) and Ivanhoe (Champagne form).
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(iii) Some soils of the SW Surrounds: Loxton et al. (1969)
The area surveyed by Loxton et al. (1969) contains a relatively small sector of this bioclimatic group and some
terrain transitional to Group 2 (Coast Hinterland).
The soils recorded include:
Series

Rydalvale
Newport
Oatsdale
Fernwood
Higtiflats
Koedoesvlei
Lambasi
Lusil<i
St. Faittis
Piatt
Cleveland
Griffin
Ixopo
Balmoral
Doveton
Hutton
Msinga
Inanda
Katspruit
Kranskop
KIplpirl
Lidgetton
Ml(ambati
Magwa
IVIilford
Mispah
Nomanci
Shortlands
Glendale
Devon
Witsand

Form

Overlying

Dolerite and schist
pre-weathered materials
TMS, pre-weathered
TMS, coiluvia
Ecca, Dwyl<a, Granite
alluvium, coiluvium
Ecca, Dwvl<a
Ecca, Dwyka
Ecca, Dwyka

Arcadia
Cloveily
Clovelly
Fernwood
Lindley
Lindley
Lindley
Lindley
Lindley
Lindley
GrifTm
GrifTin
Griffin
Hutton
Hutton
Hutton
Hutton
Inanda
Katspruit
Kransl(op
Kransl<op
Kransl<op
Kroonstad
Magwa
Magwa
Mispati
Nomanci
Shortlands
Shortlands
Westieigh
Westleigh

Comment

rare
rare
co-dominant
dominant
subdominant to rare
rare
rare
rare
subdominant to rare

TMS
TMS pre-weathered
Granite, Dolerife
Ecca, Dwyka
Dolerite, pre-weathered
Dwyka, Dolerite
TMS, pre-weathered
Granite
TMS, pre-weathered Dwyka
alluvium
Ecca, Dwyka
pre-weathered material
Dolerite
sandy drift over clay sediment
mixed drift

subdominant to rare
dominant to subdominant
rare
rare
subdominant to rare
rare
subdominant to rare

TMS

rare
rare
rare
rare
dominant, co-dominant
co-dominant to rare

Dolerite
Dolerite and schist
coiluvium
drift, TMS

subdominant to rare
rare
rare

TMS
Ecca, TMS

(iv) Some soils of the SW and the NE Surrounds: de Villiers: (1962, 1968)
The key series listed below occur, by inference, within the more significant soil zones recorded for the terrain that is in accordance with a coincidence of physiographic, geological and bioclimatic parameters.
Soil Zones
(vide Map VIII)

SW Surrounds

Tugela Basin

NE Surrounds

Key Series (Alphabetic)

1

X

X

X

Balmoral, Clovelly, Farningham, Doveton, Griffin, Mispah

2 (extensive)

X

-

-

Greenhlll, Hutton, Inanda, Mllford, Newport, Nomanci, Oatsdale,
Southwold, Springfield

8

X

-

-

Greenhill, Klipfontein, Shortlands, Southwold

11

X

-

-

Klipfontein, Shortlands

(v) Some soils of the NE Surrounds, based upon interpretation of physiographic and geobioclimatic paterning: Data
of van der Eyk et al., de Villiers, Loxton et al. and field observations
The main areas of interest on Map VII: Geobioclimatic Regions, are marked 6/3: Ecca/Group 3, mainly in the
vicinity of Ngome and Louwsburg. Other series are associated with unspecified Karroo sandstone, shale and
intrusive dolerite.
178

SOIL CHARACTERISTICS

Among the series of significance over Ecca are: Ofazi, Springfield (Clovelly form); Farmhill, Griffin (Griffin
form); Melmoth (Kranskop form); Avoca (Kroonstad form); Willowbrook (Willowbrook form) and Willemsdal
(Willemsdal form).
Over unspecified Karroo rocks are: Clovelly, Oatsdale (Clovelly form); Cleveland (Griffin form); Balmoral,
Farningham, Vimy (Hutton form); Katspruit (Katspruit form); Mispah (Mispah form) and Shortlands (Shortlands form).

2

SOILS: LAND USE RATING

{Vide: Maps VI, VII and VIII and Appendixes X (C) and XI (1, 2, 3))
The principal soils - from the angle of agricultural
use - are:
A Red, apedal soils low in bases
Al Clayey soils
Dominant: Balmoral and Farningham (Hutton form).
Subdominant: Doveton and Vimy (Hutton form),
Sprinz (Inanda form).
These series are characterized by satisfactory depth,
high rate of infiltration, rapid subsoil permeability,
high water-retaining capacity and available moisture
status. Due to their stability and low surface
run-off" they are of low to very low erodibility when
subject to reasonable conservation and arable practice. They are of low natural fertifity and are strongly
acid: the former is overcome by heavy, balanced fertilizing and, where necessary, the latter is counteracted
to appropriate measure by liming. Orchard (1961) has
shown the comparatively high productivity of these
and related soils on their being heavily fertilized with
N, P, K and - where necessary - lime.
Reference to Appendix X (C) reveals that the
general agricultural rating is assessed at 1: good to
1/2: good/moderately good to 2: moderately good.
A 2 Loamy soils
Hutton (Hutton form) is the dominant series. Although
deep, with high infiltration rate and rapid subsoil
permeability, this series is more erodible, especially
by wind, when cultivated and exposed. It also forms a
crust at the surface after heavy rain. In Appendix X (C)
the parameters are recorded for classifying this as 1:
good to 2: moderately good to 3: fair. The fertility is
raised by sound fertilizing. Where possible, Hutton
should be put to established pastures or to annual
crops which provide a better cover than do the standard row kinds.
Clansthal (Hutton) is rare in the basin but occurs
more extensively m the Group 2/3 transition. Deep,
acid, low in fertility, this is reported by Beater (1965)
to permit good root penetration and to have a fair
moisture status during drought.
B Yellow, apedal soils, low in bases
Bl Clayey soils
Dominant: Clovelly (Clovelly), Cranwell (Willemsdal), Griffin (Griffin) and Mispah (Mispah).

Subdominant: Balgowan and Newport (Clovelly) and
Farmhill (Griffin).
These yellow, clayey soils occur extensively in
Groups 3 and 4. They are deep to moderately deep except for Mispah which is shallow - their infiltration
rate is high and their subsoil permeability rapid to
moderately rapid, except in Mispah where it is slow.
Except for Mispah, their erodibility is low under
reasonable farming practice. Their fertility status
is low and higher proportions of active aluminium
occur than elsewhere, inducing characteristics known
as "aluminium toxicity" in cereals. Although poor for
cereals, as the response to fertilizing is low, potato
and root crops do well when suitably fertilized.*
My general agricultural assessment Appendix X
(C) is 1/2: good/moderately good for Clovelly and
Griffin, with as low as 3/4: fair to poor for some phases
of Clovelly; 2/3: moderately good/fair for Cranwell
and 5: very poor for Mispah. Newport falls in the
category 2/3: moderately good/fair.
B2 Loamy soils
Dominant: Cleveland (Griffin), Klipfontein (Mispah), Oatsdale (Clovelly), all characterized by high
infiltration rate, both showing diversity in depth:
Cleveland is deep, Oatsdale moderately so and Klipfontein shallow: subsoil permeability is rapid in Cleveland and Oatsdale but slow in Klipfontein. Their
potential fertifity is lower than in the soils of the Bl
association and their erodibility is higher.
I assess Cleveland and Oatsdale at 3/4: fair to poor
and KHpfontein lower at 4/5: poor/very poor.
C Acid Gley soils
Clayey and Loamey soils
A frequently occurring bottomland series is Katspruit,
with Champagne and Ivanhoe (Champagne) local.
These bottomland soils are productive within the 2/3:
moderately good/fair to even 1/2: good/moderately
good category, when well conserved and farmed under
natural conditions, or should be put to permanent

* 1971: Orchard reports excellent response by maize where
liming and the addition of NPK are generous. This should
be noted wherever these aluminium-rich soils are mentioned.
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pasturage, following regulation of the water regime:
vide Appendix X (C).*
Resumé of broad rating
For the more widely occurring soils it may be summarized that the series Balmoral, Farningham, Doveton, Sprinz and Vimy fall within the rating of 1: good,
1/2: good/moderately good, 2: moderately good.
Somewhat lower, at 1: good, 2: moderately good, 3:
fair: Hutton.
Although the assessment for Clovelly and Griffin
is 1: good to 1/2: good/moderately good to 2: moderately good, that refers to their characteristics other

3

than aluminium activity and the related problems of
obtaining an increased response in cereals: on this
basis the assessment would be 3/4: fair to poor, only.
Cleveland and Oatsdale fall within the rating 3/4:
fair to poor only, with Kleinfontein at 4/5: poor/very
poor and Mispah at much the same.
On the whole, the climate and the soils together
provide parameters for potential crop, pasturage and
livestock production of a high order.
For an assessment, of the agricultural production
potential according to Loxton et al. (1969), vide the
end of this sub-chapter, in the column titled Group 3.

SOILS: SPECIAL CHARACTERISTICS AND PROBLEMS

Special cliaracteristics
It is evident that the physical characteristics of most
of the commoner soils mentioned are favourable.
Whilst insufficient is known about the raising of fertility in the Bl soils, this set of problems will unquestionably be solved in time, when these otherwise potentially useful soils will be used much more
productively than they are today.
Special problems
Among the more significant problems are the following:
(1) inherent low fertility, which enlightened application of fertilizers even now solves in most
instances;
(2) a more complex series of fertility problems in the
Bl association, stemming from the high activity
of aluminium: research and field experimentation

are certain to overcome these difficulties; including that of active fixation of phosphorus;
(3) controlling of the high acidity both inherent in
the soils in their natural setting and developing
in the course of soil and crop husbandry and the
associated application of chemical fertilizers:
ammonium sulphate has presented many problems throughout the subhumid to humid bioclimates of Africa (Phillips: 1971 A), but the solution lies beyond withholding this form of nitrogen;
(4) collapse of structure under continuous cultivation
in the Bl association and to some measure also
in the B2 association, leading to erosion by wind
and water, notably in the Clovelly and Mispah
series: this could be prevented by means of enhanced standards of conservation and soil and
crop husbandry.

GROUP 4
HIGHLAND TO SUBMONTANE FOREST, SHORT FOREST AND WOODED SAVANNA:
HUMID TO SUBHUMID
1

SOILS: IDENTITY AND DISTRIBUTION

As in Group 3, the study of the time of exposure in
respect of the Grouped Physiographic Regions {vide
the Table in this sub-chapter) suggests that there is fair
uniformity in the terrain in which this group occurs.
Group 4 occurs in extensive areas in Grouped Physiographic Region 3: Plateau lands capped by thick sills
of dolerite and characterized by the occurrence of
Beaufort and Upper Ecca sediments with vast amount

* The broad land (cambered bed) method of drainage works
admirably: Hill: 1970.
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of dolerite. This plateau is somewhat lower in elevation in the Helpmekaar and Skurweberg than elsewhere. As in Group 3, the features in Grouped Physiographic Region 2 (escarpment and foothills of the
Low Drakensberg) suggest that extrapolation from
the Mooi river to the SW surrounds is reasonably
safe, that to the NE surrounds somewhat less so.
The summarized interpretation of the identity and
distribution of the principal soils beyond the basin is
considered permissible, provided local occurrences
of relatively younger exposure be taken into consideration.
The soils are discussed in the following sequence:

SOIL CHARACTERISTICS

(i) The Tugela Basin: van der Eyk et al.
(ii) The Three Rivers Area: SW Surrounds: Scotney
(iii) Soil Zones of the NE and SW Surrounds:
de Villiers
(iv) Some Soils of the NE and SW Surrounds, based
upon interpretation of physiographic and geobioclimatic patterning

Game Reserves
79
Tugela Basin
2 171
Larger areas occur in the following districts: Estcourt 786, Utrecht 574, Underberg 572, Bergville 339,
Impendhle 280, Lions River 265, Polela 262, Newcastle 247, Babanango 164, Klip River 156, Ixopo 127
and Nkandla 89.
Over 40 series are recorded for the comparatively
large area of the Tugela Basin, hence by extrapolation,
on the patterning procedure, a fairly satisfactory working impression of the distribution of some of the more
important soils is obtainable.
Because the physiographic, geological and bioclimatic features of Group 4 are within the same general
range as those for Group 3, it is understandable that the
soils should be largely identical in geogenic and other
characteristics. It is thus unnecessary to repeat, in
detail, the information already recorded for Group 3.

Distribution of the soils within Group 4, according to
the three sectors of the terrain
Van der Eyk et al. conducted the most extensive and
detailed survey, to the present, in this group in the
Tugela Basin. The following areas involved:
Sector
Area: sq. miles
4 309
The Group
3 245
European-owned land
Bantu Areas
751
234
Forest Reserves

(1) Some soils of the Tugela Basin: van der Eyk et al. (1969)
The list of soil series for Group 3 very largely covers the soils in this sector of Group 4. The following are relatively
unimportant additions:
Form

Series

Comment

Parent Material

Argent
Fernwood

Shortlands
Fernwood

Dolerite
recent alluvium

Harris
Phoenix
Ruston

Fernwood
Rensburg
Avalon

recent alluvium
alluvium
siltstone

rare
identical with the Fernwood of Groups 1 and 2, of Beater's
original definition
drier fades of Highland Sour Veld
rare

Doveton, subdominant in Group 3, is not recorded for Group 4, nor are Newport, Shortlands and Southwold.

(ii) Some soils of the SW Surrounds: Three Rivers Catchment: Scotney: (1965, 1971)
Clovelly and Oatsdale (Clovelly form), Cleveland, Farmhill and Griffin (Griffin), Balmoral, Farningham and
Hutton (Hutton), Khpfontein and Mispah (Mispah), Cranwell (Willemsdal), Katspruit (Katspruit) and Ivanhoe
(Champagne) are the commoner soils, as in Group 3.

(iii) Soil zones of the SW and the NE Surrounds: de Villiers: (1962, 1968)
The key series listed below occur, by inference, within the more significant soil zones recorded for the terrain,
in keeping with physiographic, geological and bioclimatic parameters:
Soil Zones
(Vide Map VIII)

SVlf Surrounds

Tugela Basin

NE Surrounds

1

X

X

X

2

X

Key Series (Alphabetical)

Balmoral, Clovellv, Farningham, Griffin, Mispah
Greenhill, Hutton, Inanda, Milford, Nomanci, Oatsdale, Springfield
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(iv) Some soils of the NE and SW Surrounds, based
upon interpretation of Physiographic and Geobioclimatic Patterning data of van der EyJi
et al., Scotney and de Villiers
A study of the survey data available for the Tugela
Basin (van der Eyk et al.), for a small portion of the
SW surrounds (Scotney) and the extrapolation by
de Villiers permits the generalizations made below for
the NE and the SW surrounds. For the sake of comparison the features in the Tugela Basin are likewise
summarized:
Tugela Basin: Vide: Map VI for the distribution of soil
associations according to van der Eyk et al. (1969) and
also Appendix XI (1) for a summary of the distribution: mainly associations Al, A2, Bl, B2 (red and
yellowish brown highly leached soils) bottomland
(association CI) and young soils of recent alluvium
(association LI); also various other associations shown
on Map VI and in Appendix XI (1).
NE Surrounds: Vide: Map VIII for the distribution of
soil zones (de Villiers: 1962, 1968). By inference, based
on physiographic and geobioclimatic features and some
field inspection: mainly red, highly leached soils
(associations Al, A2); yellowish brown, highly leached

2

soils (associations Bl, B2); bottomland acid hydromorphics (association CI) and young soils of recent
river alluvium (clayey, loamy and sandy: association
LI); also other associations mapped for the Tugela
Basin.
For the reasons given in the table covering uniformity, extrapolation based upon physiographic and
geobioclimatic parameters is less uniformly reliable
NE of the Mooi river than in the SW. For in the broad
generalization required in this comparison, however,
the foregoing conclusions as to the main associations
should prove correct.
SW surrounds: Vide: Map VIII for the distribution of
soil zones (de Villiers: 1962, 1968): the features are
much as in the Tugela Basin.
It may be safely inferred that the overwhelming
majority of the soils recorded by van der Eyk et al.
for the Tugela Basin occur also, in somewhat similar
physiographic-geobioclimatic situations, in the SW
surrounds. As a pedological and related survey of
terrain, including the group in the SW surrounds, is
to be conducted for official requirements in the foreseeable future, it will be possible to check this generalization in the requisite detail.

SOILS: LAND USE RATING

{Vide: Maps VI, VII and VIII and Appendixes X (C) and XI (1, 3))
All that has been noted in the identically numbered
section for Group 3 Mist Belt is applicable to the major
soils in Group 4. (The comments for A red, apedal soils,
low in bases: Al Clayey and A2 Loamy; B yellow, apedal soils, low in bases: Bl Clayey, B2 Loamy, C acid
gley soils in Group 3 hold for this Highland
Group.)
Some of the prime criteria regarding the associations
and series described by van der Eyk et al. (1969) are
summarized in Appendix X (C). Physically the Al, A2,
Bl and B2 associations are among the best in the Province, in terms of depth, structure, drainage and suitability for cultivation. Local topographic features may
either render difiicult or even rule out their more intensive use. Of the bottomland soils, the association CI
(acid hydromorphics) contains some potentially useful members but these, together with the alluvial association LI, demand careful conservation and management and should normally not be annually cultivated.
With careful husbandry the principal soils support
long continued cultivation without deterioration in
structure, but a period under grass would probably
prove efficacious. The fertihty is low but this is amendable by means of the wise use of balanced fertilizers.
With a still inadequate knowledge of the basic details,
it is even now possible to raise the yield of potato,
legumes and winter cereals considerably. Maize yields
may be raised by appropriate fertilizing of the series
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in the Al and A2 associations, as the exchangeable
aluminium content is not sufficiently high to set problems. Conversely, the widely distributed Bl series Griffin, Lidgetton and Clovelly - are at present incapable of high maize production because of this factor. They do produce, however, good potato and root
crops tolerant of high exchangeable aluminium.*
The bottomland series - notably the clayey, loamy
and sandy alluvials (association LI) are locally useful
for rain-fed cultivation and for suitably planned, small
scale supplementary irrigation, but are readily impaired
by inefficient practice. Some of the members of the acid
hydromorphic association (CI) are also suitable for
cultivation, provided efficient drainage and well
planned conservation measures are rigorously applied.
These soils, generally, should not be ploughed annually but rather should be put under perennial pasturage, both grass and legume.
Despite locally fairly severe treatment of both cultivated and pastoral land, the upland soils show a
remarkable resistance to serious deterioration. There
are, of course, instances to the contrary in some Bantu
and other areas, particularly where the slopes are
acute. The alluvial and the acid hydromorphic soils

* Thefieldtrials by Orchard (1971) throw light on this problem.

SOIL CHARACTERISTICS

react rapidly to careless cultivation and also to heavy
pressure by livestock.
In general, Group 4 possesses soils potentially highly
productive, but this in itself implies a heavy responsibility for their conservation and management according to the tenets of modern progressive arable and
pastoral farming. As this is feasible upon Europeanowned land, suitable steps to ensure its application
should be considered by the district conservation committees and farmers associations. Because of the pressure of man and beast in some of the Bantu areas,
the challenge to reclaim and sustain these valuable
soils is urgent. The department responsible is doing
valuable work, but more personnel and close cooperation between it and the people are among
the various requirements for a more general and a
deeper success.

3

The interplay of geobiochmatic features and land
use rating of good, moderately good and fair status
is brought out in the following summary for the three
sectors of the terrain :
Tugela Basin: On Stormberg: 1-3A; Basement: 1-3A;
Ecca: 1-3A (4A); generally good to moderately good
to fair but in parts poor.
NE Surrounds: On Ecca: 1-3A (4A); Dwyka: 1-3A;
TMS: 1-3A; Basement Complex: 1-4A (petty areas);
Undifferentiated Formations: 1-3A (4A) (petty areas);
generally good to moderately good to fair but in parts
poor.
SW Surrounds: On Stormberg: 1-3A; Beaufort: 1-3A;
Ecca: 1-3A (4A); generally good to moderately good
to fair but in parts poor.

SOILS: SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
The physical characteristics are favourable for efficiently planned and conducted cultivation. Whilst the
fertility is generally low and is as cogent a problem
here as in Group 3, the raising of this by means of
chemical fertilizers accompanied by sound husbandry
of soil and crop is being increasingly demonstrated.
As in Group 3 - but on a more extensive area - the
aluminium problem also inhibits the obtaining of
satisfactory yields of cereals upon certain series.

Special problems
As might be expected, the problems encountered are
similar to those posed in Group 3: inherent low fertility and its practicable, economic solution; the aluminium problem in the Bl soils; the controlhng of the
increase in acidity of some of the soils; the collapse of
structure in the Bl and B2 association, following
cultivation for some years and, where the terrain is
especially steep, the accelerated gully and sheet erosion on the soils being disturbed either in the course
of producing annual crops or by close grazing and
trampling of the indigenous pasturage.

GROUP 5
MONTANE FYNBOS, STUNTED EVERGREEN FOREST AND EVERGREEN SMALL-LEAVED
SCRUB: HUMID TO SUBHUMID
1

SOILS: IDENTITY AND DISTRIBUTION

This Group is 715 sq. miles in area, of which 407 are
in the Tugela Basin and the remainder in the SW
surrounds. Forest Reserves occupy 339 and Game
Reserves 101 sq. miles, while 112 and 103 sq. miles
fall within European and Bantu areas respectively.
The largest areas are in the Bergville (201), Impendhle
(180), Underberg (167) and Estcourt (165) districts.
As much of the terrain consists of either rocky ex-

posures or of very shallow lithosols and as the topography is dramatically broken in places, the pedological survey (van der Eyk et al.) does not record any
detailed information. From place to place in the basin
and the SW surrounds members of the associations
Al, A2, Bl, B2, CI and LI occur in relatively petty
proportions, Balmoral, Clovelly, Cranwell, Hutton
and Katspruit being the more important.

2 SOILS: LAND USE PLANNING
As cultivation should not be permitted - except perhaps locally and with great care for the establishment
of permanent pasture - it is unrealistic to rate these
soils in their special setting. For the sake of com-

parison, they fall into the grades lA - 3A in the three
geobioclimatic subregions shown on Map VII, but
shallowness is a particular local hazard. The rating is
locally good to fair, with poor to very poor on some sites.
183

AGRICULTURAL DEVELOPMENT - TUGELA BASIN

3

SOILS: SPECIAL CHARACTERISTICS AND PROBLEIVIS

As might be expected of the physiographic, climatic
and edaphic characteristics of this physiographic
region - the Lesotho Plateau and High Drakensberg
Escarpment - the physical environment presents many
hazards for man, wild animals and domesticated livestock. It is severe for established trees, such as Pines,
even in the more secluded sites with deeper soils in
subregion 5b. Very high run-off (500 - 1 000 - 2 000

mean annual run-off in acre feet per square mile:
Midgley: 1953), a tendency to acute, accelerated erosion and very sudden changes in temperature - all
militate against the local ecosystems being utilized for
other than the conservation and management of the
local biotic communities and the most careful management and husbandry of domesticated livestock, especially sheep, and the vegetation supporting them.

GROUP 6
UPLAND MIXED SCRUB AND WOODED SAVANNA:
MOISTER FACIATION: SUBHUMID TO MILD SUBARID
1 SOILS: IDENTITY AND DISTRIBUTION
Extrapolation of identity and distribution of soil
associations in terms of Grouped Physiographic
Regions in the Tugela Basin and beyond appears reasonably reliable, except that in the basin the Grouped
Physiographic Region 2 is extensive but in both the
NE and the SW surrounds is small. Grouped Physiographic Region 3 is scattered in the basin, only
moderate in the NE surrounds but extensive in the
SW surrounds. Grouped Physiographic Region 6 is
extensive in the basin, only moderate in the NE surrounds and absent from the SW. The distribution of
Bioclimatic Group 6, in relation to the three Grouped
Physiographic Regions, varies somewhat among the
basin and its surrounds but, at some points, there is
an interplay. It is therefore inferred that extrapolation is permissible within limits.
The series, forms and associations occurring in
the several prime sectors are summarized in the following sequence:
(i) The Tugela Basin: van der Eyk et al.
(ii) The Three Rivers Area: SW Surrounds: Scotney
(iii) Soil Zones of the SW and NE Surrounds:
de Villiers
(iv) Some soils of the NE and SW Surrounds, based
upon interpretation of physiographic and geobioclimatic patterning

Distribution of the soils within Group 6, according to
(he three sectors of the terrain
As in Groups 3 and 4, the only intensive pedological
survey so far conducted is that by van der Eyk et al.
in the Tugela Basin.
The more important distribution of the group within
the terrain is:
Sector
Area: sq. miles
The Group
3 740
European-owned land
3 041
Bantu Areas
686
Forest Reserves
16
The area within the Tugela Basin is about 1 950 sq.
miles (Edwards: 1967).
Excluding areas below 90 sq. miles, the distribution
of the group according to districts is as follows:
Newcastle 594, Klip River 416, Vryheid 400, Bergville
351, Paulpietersburg 353, Dundee 236, Estcourt 217,
Utrecht 156, Polela 143, Impendhle 137, Nqutu 136
and Ixopo 94 sq. miles.
In the comparatively extensive area within the Tugela Basin about 50 series have been recorded and
more intensive survey would reveal others within some
of the forms occurring.

(i) Some soils of the Tugela Basin: van der Eyk et al. (1969)
Form

Series

Avalon
Bergville
Bieeksand
Leksand
Newcastle
Normandien
Ruston
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Avalon
Avalon
Avalon
Avalon
Avalon
Avalon
Avalon

Parent Material

Beaufort, Ecca
Beaufort
Ecca
Ecca
Ecca
Ecca
siltstone (Ecca?)

Geobioclimatic Map VII

6/6, 6/6

5/6
6/6
6/6
6/6
6/6

~-

Comment

dominant
subdominant
rare, northern
dominant, norttiern
dominant
rare
rare

SOIL CHARACTERISTICS

(i) Some soils of the Tugela Basin: van der Eyk et al. (1969) - continued
Form

Series

Arrochar
Cartref
Paardeberg
Champagne
Newport
Ofazi
Southwold
Springfield
Fernwood
IVIaputa
Appam
Driepan

Cartref
Cartref
Cartref
Champagne
Cloyelly
Clovelly
Clovelly
Clovelly
Fernv^ood
Fernvïood
Glencoe
Glencoe

Dunbar
Glencoe
Wesselsnek
Clansthal
Doveton
Makatini
Msinga
Vimy
Katspruit
Killarney
Avoca
Bluebank
Katarra
Kroonstad
Albany
Albany
Longlands
Vaalsand
Winterton
Klipfontein
Mispah
Argent
Glendale
Logoza
Richmond
Shortlands
Endicott
Kromvlei
Sandvlei
Warrick
Wasbank
Willowbrook

Glencoe
Glencoe
Glencoe
Hutton
Hutton
Hutton
Hutton
Hutton
Katspruit
Katspruit
Kroonstad (duplex)
Kroonstad (duplex)
Kroonstad (duplex)
Kroonstad (duplex)
Longlands
Longlands
Longlands
Longlands
Longlands
Mispah
Mispah
Shortlands
Shortlands
Shortlands
Shortlands
Shortlands
Wasbank
Wasbank
Wasbank
Wasbank
Wasbank
Willovïbrook

Parent Material

GeobioclimaticMapVII

sandstone (Ecca?)
sandstone (Ecca?)
Ecca
alluvium

—

—

—
—

—

—
—

—
—
—
—

6/6

—

Ecca
Ecca
Ecca
sand
alluvium
Ecca
Ecca

6/6
6/6
6/6

Ecca
Ecca
Ecca
sand
Beaufort, Dolerite
Ecca, Dolerite
Ecca, Dolerite
Dolerite
alluvium
alluvium
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Beaufort
Ecca
Ecca
Dolerite
Ecca
Tugela schist

6/6
6/6
6/6

rare
local, rare
rare

6/6
6/6

rare, southern
subdominant,
northern
dominant
dominant
dominant
rare
dominant
rare, local
subdominant
subdominant
local
local

—

6/6
6/6
6/6

_
—
—

6/6
6/6
6/6
6/6
6/6
6/6
6/6
6/6
5/6
6/6
6/6

—
—

—

rare
subdominant
rare
rare
dominant
rare
rare
rare
dominant
rare

northern

—
—
—
—
—

southern

—
—

6/6

10/6

—

—
_

Dolerite
Ecca
Ecca
Ecca
Beaufort
Ecca
Ecca

Comment

6/6
6/6
6/6
5/6
6/6
6/6

(ii) Some soils of the Three Rivers area: SW Surrounds: Scotney: (1965, 1971)
Avalon, Bergville, Ruston, Leksand (Avalon form); Arrochar (Cartref form); Newport, Southwold, Springfield
(Clovelly form); Glencoe, Wesselsnek (Glencoe form); Doveton, Makatini, Vimy (Hutton form); Albany, Longlands, Winterton (Longlands form); Klipfontein, Mispah (Mispah form); Glendale, Shortlands (Shortlands
form); Warrick and Wasbank (Wasbank form).

(iii) Soil zones of the SW and NE Surrounds: de Villiers
De Villiers (1962, 1968) recorded the following key series within the terrain of Group 6, based upon the coincidence of his Soil Zones, the geology and the climatic features:
Soil Zones
(Vide Map VIII)

SW Surrounds

Tugela Basin

NE Surrounds

1

1

1

1

Doveton, Mispah

2

-

-

2

Hutton, Klipfontein, Nev^port, Southwold, Springfield

3

3

-

3

Avalon, Doveton, Shortlands, Southwold

5

5

5

5

Avalon, Klipfontein, Shortlands

8

-

-

8

Glencoe, Glendale, Klipfontein, Shortlands, Southwold

Key Series
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(iv) (a) Some soils of the N£ Surrounds, based upon
interpretation of patterning: Data of van der Eyk
et al., Scotney and de Villiers and field observation
Avalon, Bleeksand, Leksand, Newcastle, Normandien
(Avalon form); Cartref (Cartref form); Southwold,
Springfield (Clovelly form); Maputa (Fernwood form);
Glencoe, Wesselsnek (Glencoe form); Clansthal, Doveton, Makatini, Msinga, Vimy (Hutton form); Katspruit (Katspruit form); Avoca, Bluebank, Katarra
(Kroonstad form); Albany, Longlands, Vaalsand
(Longlands form); Klipfontein, Mispah (Mispah
form); Glendale, Shortlands (Shortlands form); Warrick, Wasbank (Wasbank form).

The foregoing are mainly over Ecca, the geobiochmatic map reference being 6/6.
(iv) (b) Some soils of the SW Surrounds, based upon interpretation of patterning: Data of van der Eylc et al.,
Scotney and de Villiers and field observation
The comparatively small sector of the group in the SW
surrounds contains, inter alia, the following series:
Avalon, Bergville, Leksand, Newport, Southwold,
Springfield, Clansthal, Doveton, Vimy, Albany, Longlands, Khpfontein, Mispah, Glendale, Shortlands, Warrick, Wasbank and the alluvial soil characteristic of the
group in the Tugela Basin, within the LI association.

2 SOILS: LAND USE RATING
{Vide: Maps VI, VII and VIII and Appendixes X (C) and XI (1, 2, 3))
There is some interplay of the series in Bioclimatic
Groups 6 and 8, more than among Group 6 and more
humid Groups 3 and 4. Some affinity also exists between Group 6 and Group 2 in its less humid sectors.
Due to the somewhat more humid conditions in Group
6 the base saturation is lower than in the same series
in the somewhat drier but, in some respects, related
Group 8 but, conversely, it is higher than in equivalent
series in Groups 3 and 4. Other differences between
this Group and Group 8 are: the greater organic matter content but the lesser structural development,
and in the acid to neutral gley soils in the former,
contrasted with moderately to markedly alkaline ones
in the latter. Again, because of climatic differences
the degree of weathering is less than in Groups 3
and 4.
Owing to transportation - colluviation - the parent
material is rarely the underlying rocks - hence the

Series

Erosion Hazard

Clays and Loams
Dominant are: Doveton (Hutton form) and Shortlands (Shortlands form) whereas Glendale (Shortlands form) and Msinga and Vimy (Hutton form) are
subdominant. In all these moderately deep to deep
soils the infiltration rate is high and the subsoil penetration is rapid.
Reference to Appendix X (C) reveals that, on the
whole, these are satisfactory arable soils, inherently
infertile but less so than in Groups 3 and 4, crops
grown on them responding very actively to balanced
NPK fertilizer. They are also comparatively stable.
The agricultural rating is as follows:

Agricultural Rating

Doveton

1-2 only

1: good-2: moderately good, but in
shallow phase may be 3F-4P

Shortlands

1-2 low to moderate

1: good-2: moderately good(3: fair)

Glendale

1-2 low to moderate

1; good-2: moderately good(3: fair)

Msinga

2: moderate

2: moderately good to 3: fair

Vimy

1; low

1: good

Good to even excellent harvests of maize are produced on these soils during good rainy seasons when
satisfactorily fertilized. Where these and the alluvial
series are suitably fertilized, irrigated and drained
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geobiochmatic interplay is less marked than in some
of the other groups.
The more significant soils agriculturally are:
Dl Red, apedal and structured soil, non-calcareous

they also produce good potatoes and lucerne. Their
potential for an enhanced carrying capacity when left
to veld is satisfactory, assuming that the management
is efficient.

SOIL CHARACTERISTICS

E Yellow, apedal soils with pHnthic horizons.
These are conveniently considered in the mapping associations El to E5:
Map
Symbol

Plinthic
B Horizon

Associated Series
Other Series
Dominant

Subdominant

El

soft

Avalon

Bergville

E2

soft and hard

Avalon,
Glencoe

Bergville

E3

soft

Leksand,
Newcastle

Avalon

E4

soft and hard

Leksand,
Wesselsnek,
Dunbar

Newcastle,
Driepan,
Wasbank

E5

hard

Wesselsnek,
Dunbar,
Wasbank,
Warrick

Glencoe,
Driepan

In each of the foregoing mapping associations there
is a number of less important soils in terms of their
distribution, for example:
El Normandien, Ruston (Avalon form), Newport,
Southwold (Clovelly form), Bluebank (Kroonstad
form), Albany, Longlands, Winterton (Longlands
form) and Arrochar (Cartref form).
E2 Normandien and Ruston (Avalon form), Appam
(Glencoe form), Mispah (Mispah form), Endicott,
Warrick (Wasbank form) and also the series
listed for El.
E3 Bleeksand, Ruston (Avalon form), Ofazi, Springfield (Clovelly form), Cartref (Cartref form),
Fernwood, Mputa (Fernwood form), Katarra,
Kroonstad (Kroonstad form) and Longlands,
Vaalsand (Longland form).
E4 Avalon, Glencoe in their respective forms, Kleinfontein, Mispah (Mispah form), Kromvlei, Sandvlei, Warrick (Wasbank form) and the series
recorded for E3.
E5 Appam (Glencoe form), Endicott, Kromvlei,
Sandvlei (Wasbank form) and Klipfontein, Mispah (Mispah form).
In terms of agricultural use the prime series in the
mapping associations are rated thus in Appendix
X(C):
El Avalon-Bergville: excellent arable soils, stable,
but erodible on continued, intensive cultivation
on steeper slopes; good water-retaining capacity;
sound fertilizing producing high yields of maize.
Avalon: 1: good to 2: moderately good; erosion
hazard 2: moderate; to occasionally 3: high;
in places 1: low.
Bergville: much as for Avalon, one of the most
productive soils in the Province; under good
management producing 60 - 90 bags maize per

Vide van der Eyk et a!.: Chapter 5
and below for certain of these.

morgen; cowpeas, dryland lucerne and groundnuts also yielding well.
E2 Avalon-Glencoe: Avalon as above: 1: good to 2:
moderately good; Glencoe, less highly rated than
the foregoing: ranging from 2 - 3: moderately
good to fair or 4: poor; erosion hazard ranging
from 2: moderate to 4: very high, according to
depth and slope; the shallower phases waterlogged or droughty, according to rains, owing to
hard phnthic B horizon: veld moderate.
E3 Leksand-Newcastle: Potentially less useful than
El and E2: water-logged or droughty according
to amount and distribution of rains; susceptible
to erosion by wind and water; inherently low in
fertility but crop response to NPK satisfactory if
sufficient appHed.
According to Appendix X (C) the rating of Leksand is:
3: fair to 4: poor, depending on the depth phase;
erosion hazard 3: high to 4: very high; potential
low except in deeper phases and under enlightened
management, sound regulation of water and efficient application of fertilizer; trials at Dundee
Experiment Station encouraging but premature
to base general appraisal thereon; veld poor.
Newcastle: Somewhat the same order of rating
as Leksand: the better phases of the soils in this
association producing groundnuts, sunflowers
and maize, mainly of mediocre to moderate
yield.
E4 Leksand-Wesselsnek-Dunbar: Broadly the same
potential as E3: Leksand-Newcastle: the shallower phases unsuitable for cultivation, being
droughty in poorer rainy seasons and waterlogged during the better; rating 3: fair to 4: poor
to 5: very poor; future perhaps in the establishment of pasture on the deeper to medium phases;
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erosion hazard by water and wind during dry
season, when cultivated land exposed: 3: high to
4: very high; veld poor.
E5 Wesslesnek, Dunbar, Wasbank and Warrick, with
Glencoe and Driepan: the perched gley series;
Wasbank and Warrick usually wetter than Dunbar, Wesselsnek and Driepan and water-logged
during good rainy seasons; their potentiality
much as for E4; Wasbank: potential 4: poor to
4/5 poor to very poor; erosion hazard: 4: very
high; Warrick: potential: 3: fair to 4: poor;
erosion hazard 4: very high; veld poor.
The rating of other soils in the El, E3 and E5 associations is summarized in Appendix X (C). Vide E l :
Albany, Southwold, Arrochar; E3: Longlands, Springfield; E5: Wasbank, Warrick and Klipfontein. General
statements regarding E2 and E4 are also recorded.

3

Resume of broad rating
In essence the associations El and E2 are rated at
1: good to 2: moderately good; the A valon and Bergville series, in their better phases being 1 .• good. Conversely, the associations E3 and E5 contain far less
useful soils, due to plinthic B horizons, which significantly influence the effective depth, the soil moisture
and the drainage.
The experimental work conducted at the Dundee
Station, Department of Agricultural Technical Services, on soil and crop husbandry should cast useful
light upon the improvement of the E3, E4 and E5 soils.
Ways and means could be evolved, in the course of
time, for the improvement of the soils for producing
higher yields of groundnuts, sunflower and maize and
for the establishment of Eragrostis pasturage of higher
quality. We should not consider these soils, in their
better phases at least, as forever of poor rating.

SOILS: SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
The Avalon, Bergville series (El) are among the better
to best arable soils in the Province and promise exceptionally well for enhancement in fertility and productivity. Their tendency to erode when not farmed in
accordance with conservation principles could be controlled through reasonable care by the more able farmers. In the Bantu areas - wherein these soils are
relatively limited in extent - particular attention will
have to be given to stabilizing them where they have
already begun to deteriorate.
The Glencoe series (in E2) has a lower potential but
could be managed to much better purpose than at
present.
The soils within the E3, E4 and E5 are of much
lower order, owing to the presence of the plinthic B
horizon: their tendency to be droughty or waterlogged presents practical problems. Doubtless the

better members and phases could be made more productive as these unsatisfactory characteristics are
counteracted.
Special problems
The outstanding problems are those already mentioned
for the E3, E4 and E5 associations - how to circumvent the impeded drainage and droughty conditions
resulting from perched water tables lying upon the
hard plinthic B horizons. The complex of problems
associated with improvement of physical characteristics and fertility of these soils requires imaginative
study in theoretical and practical aspects.
Any marked improvement of the veld (Sandy Sourveld in several facies) over the soils of the E3, E4 and
E5 associations may prove impossible, hence the establishment of Eragrostis pasturage may be necessary.

GROUP 7
RIVERINE (LOWER TUGELA) SCRUB AND WOODED SAVANNA: SUBHUMID TO MILD SUBARID
1

SOILS: IDENTITY AND DISTRIBUTION

As this small bioclimatic subregion is not defined outside the Tugela Basin extrapolation does not arise.
Details of the pedological survey by van der Eyk et al.
are recorded for a portion of the subregion only.
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Distribution of the soils within Group 7, Tugela Basin
The total area is 225 sq. miles only: Bantu areas 189,
and European areas 36 sq. miles. There are neither
Forest nor Game Reserves. The districts contributing
40 and more sq. miles to the subregion are Kranskop
74, Eshowe 56, Mapumulo 41 and Nkandla 40.

SOIL CHARACTERISTICS

(i) Some soils of the Tugela Basin: van der Eyk et al. (1969)
Form

Series

Bonheim
Weenen
Cartref
üitvlugt
Clansthal
Makatini
Msinga
Shorrocks
Kiora
Dansland
Graythorne
Sunday
Kalkbank
Klipfontein
IWuden
Rensburg
Ferry
Glendale
Glenrosa
Kinross
Siiorflands
Sunvalley

Parent Material

Bonheim
Bontieim
Cartref
Estcourt
Hutton
Hutton
Hutton
Hutton
Kiora
IVIilkwood
H/liikv*ood
IVIilkwood
Nlispah
Mispah
Mispah
Rensburg
Stiortlands
Shortlands
Shortlands
Shortlands
Shortlands
Shortlands

Ecca
alluvium

TMS
Ecca
Basement Complex
Ecca, Dolerite
Ecca
alluvium
Dolerite
Basement Complex
Ecca
Ecca
Ecca
Ecca
Basement Complex
alluvium
alluvium
Ecca, Dolerite
Basement Complex
Ecca?
Basement Complex
alluvium

The foregoing occur NE and SW of the river in the
lower elevations in the narrower portions of the terrain. Further inland, in higher country, the following
occur:

2

Comment

Geobioclimatic Map VII

Vide
6,/7:
7/7:
8/7:
9/7:

Ecca
Dwyka
TMS
Basement Complex

interplay vnith
geologic
formations not
clear; much
sampling was conducted
apparently
over Ecca,
some over Basement
Complex and some
unspecified
Karroo sediments
with dolerite
intrusions

Associations A2: Hutton
32: Oatsdale-Cleveland (loamy)
D l : Doveton-Shortlands-Msinga (clayey) and
CI: Katspruit (clayey and loamy)

SOILS: LAND USE RATING

{Vide: Maps VI, VII and VIII and Appendixes X (C) and XI (1, 2, 3))
As much of the terrain is broken and steep the general
agricultural rating is highly variable: 1: good to 5:
very poor. Further inland, where the terrain is less

3

rugged and more soil exists, the rating is higher:
good to 2: moderately good to 3: fair.

SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
The features of the commoner series listed in 1 (i) are
similar to those exhibited in the other bioclimatic subregions in which these occur.
Special problems
Owing to the rugged topography, the problems usually

associated with the series recorded are encountered in
an accentuated form. The erosion hazards are higher
where the terrain is steep to very steep. These hazards
have been accentuated by the pressure of man and
beast upon the soils in the Bantu areas - the more
extensive in the subregion.

GROUP 8
UPLAND MIXED SCRUB AND WOODED SAVANNA: DRIER FACIATION: MILD SUBARID
1

SOILS: IDENTITY AND DISTRIBUTION

For purposes of extrapolation of data, the Grouped
Physiographic Regions help only for the Tugela Basin
and the NE surrounds, there being no significant area

of the Bioclimatic Subregion 8 in the SW surrounds.
Grouped Physiographic Region 3 in relation to Bioclimatic Subregion 8 is petty in area in the basin and
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only slightly larger in the NE. This permits of only
moderate extrapolation of data recorded for the basin.
Grouped Physiographic Region 6 in relation to Bioclimatic Subregion 8 is very extensive in the basin but
is only moderate in area in the NE surrounds: thus
limited extrapolation of data for the basin to the NE
is permissible.
The series, forms and association in the group's
principal sectors are summarized thus:
(i) The Tugela Basin: van der Eyk et al.
(ii) The Three Rivers Area: SW Surrounds: Scotney
(iii) Soil Zones of the NE Surrounds: de VilHers
(iv) (a) Some Soils of the NE Surrounds, based upon
interpretation of physiographic and geobioclimatic patterning,
(iv) {b) Some Soils of the SW Surrounds - on petty
areas only - based upon interpretation of physiographic and geobioclimatic patterning.
Distribution of tlie soils witliin Group 8, according to
the three sectors of the terrain
The only intensive pedological survey conducted

hitherto is that by van der Eyk et al. in the Tugela
Basin.
The distribution of the group within the terrain is:
Sector
Area: sq. miles
6 006
The Group
European-owned land
4418
Bantu Areas
1 588
0
Forest Reserves
0
Game Reserves
The area within the Tugela Basin is about 3 150 sq.
miles (Dry Sandy Sour Veld: 1 250, Dry Tall Grass
Veld: 1 900: Edwards, 1967).
Omitting districts with less than 60 sq. miles in
extent, the group is represented thus: Vryheid 887,
Utrecht 771, Dundee 704, Klip River 674, Estcourt
625, Newcastle 407, Nqutu 392, Ngotsche 304,
Msinga 284, Babanango 207, Mahlabatini 164, Weenen 150, Bergville 124, Mvoti 101, Paulpietersburg 96
and Nongoma 67 sq. miles.
In the very large area in the Tugela Basin over 50
series have been defined but doubtless there are yet
others to be recorded.

(i) Some soils in the Tugela Basin: van der Eyk et al. (1969)
Series

Arcadia
Gelvl<vlal<te
Rydalvale
Bergviile
Bleeksand
Leksand
Newcastle
Bonlieim
Dumasi
Glengazi
Weenen
Ofazi
Southwold
Springfield
Summerhill
Balfour
Elim
Enkeldoorn
Estcourt
Uitvlugt
IVlaputa
Sandveld
Wesselsnek
Ooveton
Makatini
Msinga
Vimy
Ml aas
Avoca
Katarra
Kroonstad
Mkambati
Longlands
Vaalsand
Graythorne
Milkwood
Sunday
Klipfontein
Mispafi

Form

Arcadia (margalitic*)
Arcadia (margalitic*)
Arcadia (margalitic*)
Avalon
Avalon
Avalon
Avalon
Bonheim (margalitic*)
Bonheim (margalitic*)
Bonfieim (margalitic*)
Bonheim (margalitic*)
Clovelly
Clovelly
Clovelly
Clovelly
Estcourt (duplex!)
Estcourt (duplexf)
Estcourt (duplexf)
Estcourt (duplex!)
Estcourt (duplexf)
FernvKOod
Fernviiood
Glencoe
Hutton
Hutton
Hutton
Hutton
Kiora (margalitic*)
Kroonstad (duplexf)
Kroonstad (duplexf)
Kroonstad (duplexf)
Kroonstad (duplexf)
Longlands
Longlands
Milkwood (margalitic*)
Milkwood (margalitic*)
Milkwood (margalitic*)
Mispati
Mispah

Parent Material

Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Dwyka
Ecca
alluvium
Ecca
Ecca
Ecca
Beaufort
Ecca
Ecca
Ecca
Ecca
Ecca
alluvium

—

Ecca
Ecca
Ecca
Ecca, Dolerite
Dolerite
Dolerite
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Beaufort, Ecca

* The margalitic and f duplex soils are defined in section 2.
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6/8
6/8
6/8
6/8
6/8
6/8
6/8
6/8
7/8
6/8

Comment

6/8

dominant
rare
rare
occasional
rare
subdominant
occasional
dominant
rare
rare
rare
rare
occasional
occasional
rare
rare
rare
rare
dominant
dominant

—
_

—
—

_

6/8
6/8
6/8
5/8
6/8
6/8
6/8

_

6/8
6/8
6/8
6/8

_
_

6/8
6/8
6/8
6/8
6/8
6/8
6/8
6/8
6/8
6/8
6/8, 6/8

occasional
rare
rare
subdominant
rare
rare

—
—
—

rare
occasional
rare
subdominant
subdominant
local
occasional
occasional

SOIL CHARACTERISTICS
(i) Some soils i n the the Tugela Basin v a n der E y k et al. (1969) - continued
Series

Phoenix
Rensburg
Ferry
Kinross
Glendale
Shortiands
Stanger
Endicott
Kromvlei
Sandvlei
Willemsdal

Parent Material

Form

Rensburg
Rensburg
Shortiands
Shortiands
Shortiands
Shortiands
Stanger (margalitic*)
Wasbank
Wasbank
Wasbank
Willemsdal

Geobloclimatic Map VII

alluvium

_

6/8
6/8
6/8
9/8
6/8

Ecca
Ecca
Ecca
Basement Complex
Ecca
Ecca
Ecca
Ecca
Ecca

—

6/8
6/8
6/8

Comment

rare
local
rare
rare
dominant
dominant
rare
rare
rare
rare
rare

* The margalitic and fduplex soils are defined in section 2.

(ii) Some soils of the Three Rivers area: SW Surrounds: Scotney: (1965, 1971)
These are Arcadia (Arcadia form); Southwold (Clovelly form); Estcourt (Estcourt form); Makatini and Shorrocks (Hutton form); Kiora (Kiora form); Bluebank (Kroonstad form) and Rensburg (Rensburg form).

(iii) Soil zones of the NE Surrounds: de Villiers
De Vilhers (1962, 1968) recorded the following key series within the terrain of Group 8, based upon the coincidence of his Soil Zones, the geology and the climatic features:
Soil Zones
Vide MAP VIII

Tugela Basin

NE Surrounds

Key Series

1

1 petty

1 petty

Mispah

4

4 extensive

4 moderate

Klipfontein, Longlands, Shortiands,
Springfield, Uitvlugt, Wasbank,
Wesselsnek

5

5

5

Estcourt, Klipfonfein, Shortiands

7

7

7 petty

Arcadia, Bonheim, Rensburg, Uitvlugt

8

-

8 extensive

Estcourt, Glencoe, Glendale,
Klipfontein, Shortiands, Southwold

12

-

12 petty

Arcadia, Estcourt, Milkv/ood,
Shortiands, Uitvlugt

13

-

13 petty

Sunvalley

(iv) (a) Some soils of the NE Surrounds, based upon
interpretation of physiographic and geobioclimatic
patterning: Data of van der Eyk et al., Scotney
and de Villiers and field interpretation
Arcadia (Arcadia form); Newcastle, Leksand (Avalon
form); Bonheim (Bonheim form); Southwold, Springfield (Clovelly form); Elim, Estcourt, Uitvlugt (Estcourt form); Fernwood (Fernwood form); Makatini,
Shorrocks (Hutton form); Katarra (Kroonstad form);
Longlands (Longlands form); Milkwood (Milkwood
form); Klipfontein and Mispah (Mispah form); Stanger (Stanger form).

(iv) (b) Some soils of the SW Surrounds, based upon
interpretation of physiographic and geobioclimatic
patterning: Data of van der Eyk et al., Scotney and
de Villiers and field observations
The area is petty. Some of the series occurring are:
Arcadia, Newcastle, Leksand, Southwold, Springfield, Estcourt, Fernwood, Makatini, Msinga, Shorrocks, Kiora, Bluebank, Longlands, Milkwood, Rensburg, Shortiands, Klipfontein and Mispah.
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2

SOILS: LAND USE RATING

(Vide: Maps VI, VII and VIII and Appendixes X (C) and XI (1, 2, 3))
As noted in (2), Group 6, there is an interplay of series
in Groups 6 and 8. As the climate in Group 8 is less
humid (Mild Subarid) than in Group 6 (Subhumid/
Mild Subarid) the base saturation is higher than in the
same series in Group 6. For the same reason the organic matter content is lower in Group 8. There is also
some lime in the C horizons in this less humid group.
The perched gley soils are moderately to markedly
alkaline, as contrasted with the neutral to acid soils
of Group 6.
(i) Some soils common to Groups 8 and 6
The soils occurring in both these groups include:
Bergville, Bleeksand, Leksand, Newcastle (Avalon
form); Ofazi, Southwold, Springfield (Clovelly form);
Wesselsnek (Glencoe form); Makatini, Msinga, Vimy
(Hutton form); Avoca, Bluebank, Katarra, Kroonstad (Kroonstad form); Longlands, Vaalsand (Longlands form); Klipfontein, Mispah (Mispah form);
Glendale, Shortlands (Shortlands form); Endicott,
Sandvlei, Wasbank (Wasbank form).

These have much the same potential in Group 8 as
in Group 6 - but the climatic hazards are definitely
greater for production of the same kinds of crops. This
is due not only to the sporadic drought periods occurring in this group but also to the lack of soil moisture
in the perched water tables reducing, during dry
periods in the rainy season, the best possible effects of
nutrients provided by the fertilizer.
(ii) Some soils in Group 8 occurring rarely, if at all,
in Group 6
Some soils almost confined to Group 8 in relation to
Group 6 are: Arcadia (dominant), Gelykvlakte, Rydalvale, Bonheim (dominant), Dumasi, Glengazi,
Weenen, Summerhill, Balfour, Elim (dominant), Enkeldoorn, Estcourt (dominant), Uitvlugt (dominant),
Sandveld, Mlaas, Graythorne (subdominant), Milkwood (subdominant), Sunday, Phoenix, Ferry, Kinross, Stanger, Willemsdal.

RATINGS OF SOME SOILS IN GROUP 8 AND NOT IN GROUP 6
Series

Form

Rating (Vide Appendix X(C)) and Comment

Erosion Hazard (Vide Appendix X(C))

Arcadia

Arcadia (margalitic)

2: moderately good to 3: fair, irrigable with care, e.g. lucerne, cotton

3 to 4: high to very high

uydalvale

Arcadia (margalitic)

3: fair, irrigable with care

3: high

Bonheim

Bonheim (margalitic)

4: poor to 4/5: poor/very poor

5: severe

Weenen

Bonheim (margalitic)

3: fair to 3/4: fair/poor to 4/poor, irrigable with care

2 to 3: high to moderate

Elim

Estcourt (duplex)

4: poor to 4/5: poor to very poor

(4) to 5: occasionally very high to severe

Estcourt

Estcourt (duplex)

very poor in best phases 3: fair

as above,to 6; very severe

Uitvlugt

Estcourt (duplex)

4: poor to 5: very poor

5 to 6: severe to very severe

Graythorne

Milkwood (margalitic)

4: poor to 4/5: poor to very poor

5: severe

Ferry

Shortlands

2: moderately good to 3: fair

2: moderate

F Duplex soils
It is noteworthy that the duplex soils (e.g. Estcourt,
Uitvlugt and EUm, and the much less common Bluebank, Enkeldoorn, Mkambati, Katarra, Kroonstad
and Paardeberg) possess a relative coarse-textured
topsoil overlying a relatively clayey B horizon. The
transition is abrupt. Owing to periodic saturation of
the soil above this abrupt transition, a perched gley is
developed (van der Eyk et al. 1969). These are clearly
soils not suitable for cultivation - except in their rare
deeper, better phases and where the level of soil and
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crop husbandry is high. As the topsoil is coarse and
liable to lose moisture during the droughty spells
between rains, and as the B horizon is impenetrable,
these are soils of poor moisture-retaining capacity
during such conditions. Conversely, during and, for
a time, after good rains they are saturated and thus
again unsuitable for most crops. They are also highly
erodible - both by water and wind - when exposed to
the elements in the course of cultivation and cropping.
Unless the standard of farming be high and it be
possible to provide efficient overhead irrigation, most

SOIL CHARACTERISTICS

of these soils should not be cultivated. The veld is poor
but its replacement by Eragrostis pasture is fraught
with difficulties, due both to the uncertain water
relations and the erodibility of the soils. Efficient
timing and related husbandry practices could overcome these problems, but this is not yet feasible on
any but a few more progressively managed farms.
G Margalitic soils
The margalitic soils (Arcadia, Bonheim, Graythorne,
Milkwood and the rare series such as Gelykvlakte,
Rydalvale, Dumasi, Glengazi, Weenen, Kiora, Mlaas,
Sunday, Stanger) may be inherently fertile and crops

3

rarely respond to fertilizer other than phosphate.
These are marginal for dryland cropping because
they occur in mild subarid conditions within the group
and also have a relatively low available moisture content. The general hardness of the soils inhibits satisfactory development of root systems. The soils swell
and shrink according to the aerial humidity and their
own moisture content and are difficult to prepare and
manage. Doubtless skilled soil husbandry could overcome some of these characteristics, but this is still
beyond the ability of the average farmer. Some of
these soils could be productive or potentially productive under efficient irrigation.

SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
A number of the soils - especially the duplex and margalitic - possess physical features which make their
cultivation and conservation difficult. These characteristics are intimately associated with moisture stress
during the dry spells in rainy periods and, conversely,
with an excess of moisture during and for some time
after heavy and continuous rain. Furthermore, the
soils are in a bioclimatic subregion experiencing extremes of local rainfall. This, together with the moisture shortage and super-abundance caused by the
perched water tables, renders the ecosystem unfavourable for arable farming.
The soils supporting the dry fades of the ThemedaHyparrhenia veld and the Tristachya-Digitaria veld

are characterized by high erodibility, on being broken,
and by moisture stresses during dry spells - both of
which render the establishment of dryland pastures
difficult. These types of veld are poor in quality, especially during the dry, cooler months.
Special problems
It is stressed that the physical properties of the duplex
and margalitic soils demand special attention from the
soil scientist, the agronomist and those skilled in the
practical art of ameliorating refractory soils. Skilled
preparation, drainage, irrigation and fertilizing probably could render some of the better soils - especially
the margalitic series - more amenable to efficient
management.

GROUP 9
LOWLAND TO UPLAND MILD SUBARID MIXED SCRUB AND WOODED SAVANNA
(ZULULAND)
1 SOILS:

IDENTITY AND DISTRIBUTION

This group occurs in the NE surrounds only, hence
extrapolation does not arise but some effort is made
to infer from Group 10 the nature of the soils in Group
9. The groups have some geologic and bioclimatic
affinity.
The series, forms and associations in the group are
under:
(i) Some soils of the Tugela Basin occurring in
Group 9: van der Eyk et al.
(ii) Some soils in Group 9: as inferred from
de Villiers
(iii) Some soils in Group 9, based upon an interpretation of physiographic and geobioclimatic
patterning.

Distribution of the soils within Group 9
No pedological survey has been conducted in this
group, the distribution of which is:
Sector
Area: sq. miles
The Group
1 124
European-owned land
254
Bantu Area
789
Game Reserves
81
The districts containing the principal areas are
Lower Mfolozi 298, Nongoma 290, Hlabisa 182,
Mtonjaneni 170, Mahlabatini 119, Ngotshe 65.
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(i) Some soils of the Tugela Basin occurring in Group 9: (based by inference on van der Eyk et al. (1969)
Series

Form

Arcadia
Geiyl<vlai(te
Bonlieim
Dumasi
Glengazi
Weenen
Enl<eldoorn
Estcourt
Uitviugt
IVIal<atini
Msinga
Shorrocl<s
Kiora
Ml aas
Dansland
Graytiiorne
Milkwood
Sunday
Klipfontein
Mispah
Muden
Rensburg
Ferry
Glendale
Kinross
Sunvalley
Stanger

Arcadia
Arcadia
Bonheim
Bonheim
Bonheim
Bonheim
Estcourt
Estcourt
Estcourt
Hutton
Hutton
Hutton
Kiora
Kiora
Milkwood
Milkwood
Milkwood
Milkwood
Mispah
Mispah
Mispah
Rensburg
Shortlands
Shortlands
Shortlands
Shortlands
Stanger

Some soils in Group 9: as inferred from de Villiers: (1962, 1968)
The following either occur or may be expected to be found when the terrain is surveyed pedologically: Arcadia,
Gelykvlakte, Rydalvale (Arcadia form); Bonheim, Dumasi, Glengazi, Weenen (Bonheim form); Williamson
(Gemvale form); Enkeldoorn, Estcourt, Uitviugt (Estcourt form); Makatini, Msinga, Shorrocks (Hutton form);
Kiora, Mlaas (Kiora form); Dansland, Graythorne, Milkwood, Sunday (Milkwood form); Khpfontein, Mispah,
Muden (Mispah form); Rensburg (Rensburg form); Ferry, Glendale, Kinross, Shortlands, Sunvalley (Shortlands
form); Stanger (Stanger form).

2

SOILS: LAND USE RATING

(Vide: Maps VII and VIII and Appendixes X (C) and XI (1,2, 3))
Some of the more important soils are rated thus :(ii) Rating of some soils in Group 9
Series

Form

Rating

Erosion Hazard

Comment

Arcadia

Arcadia

2: moderately good to
3: fair, irrigable with
care

3-4: high to very high

-

Rydalvale

Arcadia (margalitic)

3: fair, irrigable with
care, when
2: moderately good to
1: good

3: high

under irrigation yields up to 90 tons sugar per acre.

Makatini

Hutton

1: good to
2: moderately good

2: moderate to locally
3: high

scheduled for extensive irrigation in Group 11
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(ii) Rating of some soils in Group 9
Form

Series

Rating

Erosion Hazard

Comment

Shorrocl(s

Hutfon

1: good to
2: moderately good

2: moderate

the major alluvial soil of the Pongola and Mkusi valleys and the
Makatini flats; said to be the most important soil for the sugar
industry: yields of up to 120 tons per acre under irrigation are
reported by Beater (1965).

Williamson

Gemvale

2: moderately good to
3: fair

2: moderate

tends to be droughty and to set hard during dry spells follov^ing
rain.

Milkwood

Milkwood

2: moderately good to
3: fair

2: moderate to
3: high

despite its shallowness said to be one of the sugar industry's
more important soils (Beater).

Shortlands

Shortlands

1: good to
2: moderately good

2: moderate

one of the sugar industry's best soils, yielding up to 60 tons
per acre.

3

SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
The duplex and margalitic soils listed in (iii) show the
same characteristics as described for Group 8: drought
stress during periods of lower rainfall and high erodibility when carelessly cultivated and irrigated.
Because of their physical features the Makatini,
Shorrocks and Shortlands series promise well under
irrigation, Williamson and Milkwood somewhat less
so, but careless watering could lead to poor drainage
in all the series.

Special problems
Preservation of the better qualities in the better series the Makatini, Shorrocks and Shortlands - their fair
water-retaining capacity and their satisfactory drainage under reasonably competent irrigation practice,
demand careful study and practical expertise. The
Williamson and Milkwood series would be more easily
impaired because of the former setting hard and the
tendency for the latter to erode.

GROUP 10
SUBARID RIVERINE AND LOWLAND MIXED SCRUB AND WOODED SAVANNA
1

SOILS: IDENTITY AND DISTRIBUTION

Grouped Physiographic Region 7 (Deeply dissected
valleys of the greater rivers of Natal and the lowveld
of Zululand) is approximately uniform in geological
and bioclimatic features and also in relation to time.
The pedological information available for the Tugela
Basin may therefore be applied to the NE and the SW
surrounds with a reasonable degree of accuracy.
The series, forms and associations in the group's
principal sectors are summarized under the following
heads:
(i) The Tugela Basin: van der Eyk et al.
(ii) The South Coast: River Valleys: Mild Subarid
to Subarid: Loxton et al.
(iii) Some soils of the NE and SW Surrounds, based
upon interpretation of physiographic and geobioclimatic patterning.
Distribution of the soils within Group 10, according to
the three sectors of the terrain
The only intensive pedological survey so far conducted
is that by van der Eyk et al. in the Tugela Basin.

The distribution of the group within the terrain is:
Sector
Area: sq. miles
The Group
5 128
European-owned land
2 099
Bantu Area
2 836
Game Reserves
193
The area within the Tugela Basin is about 1 310 sq.
miles. (This differs greatly from the figures given by
Edwards 1967): 1 222 sq. miles of the driest area on
neutral to alkahne arid soils plus 1 698 sq. miles on
moister Acacia karroo-A.nilotica Thorn Veld surrounding this drier area, 2 920 sq. miles in all, because of
my separating Acacia "intensification" or "encroachment" from the Riverine and Lowland Mixed Scrub
and Wooded Savanna.
The districts containing more than 85 sq. miles of
the group are: Ngotsche 530, Hlabisa 459, Nongoma
412, Msinga 347, Mahlabatini 270, Weenen 263,
Eshowe 222, Lower Mfolozi 205, Mtonjaneni 186,
Ixopo 170, Vryheid 161, Babanango 139, Alfred 136,
Kranskop 128, Mvoti 122, Klip River 118, Camper195
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down 114, Mapumulo 108, Richmond 111, Estcourt
99, Pietermaritzburg 93 and New Hanover 87 sq.
miles.

In the Tugela Basin the following series have been
recorded for the group as shown on the Bioclimatic
subregions map (Map IV):

(i) Some soils in the Tugela Basin: van der Eyk et al. (1969)
Form

Series

Arcadia
Gelvl<vial<te
Bonheim
Dumasi
Glengazi
Weenen
Balfour
Elim
Enkeldoorn
Estcourt
Uitvlugt
Makatini
Msinga
Shorrocks
Kiora
Ml aas
Graythorne
Milkwood
Sunday
Kalkpan
Klipfontein
Mispah
Muden
Rensburg
Ferry
Giendale
Kinross
Sunvalley
Stanger

Arcadia
Arcadia
Bonheim
Bonheim
Bonheim
Bonheim
Estcourt
Estcourt
Estcourt
Estcourt
Estcourt
Hutton
Hutton
Hutton
Kiora
Kiora
IVIilkwood
Miikwood
Milkwood
Mispah
Mispah
Mispah
Mispah
Rensburg
Shortiands
Shortlands
Shortiands
Shortiands
Stanger

Parent Material

Comment

Dolerite
Ecca
Ecca
Ecca
Ecca
alluvium
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Ecca
Dolerite
Ecca
Ecca
Ecca
Ecca

rare

rare
rare

rare
rare
rare
rare

rare
Ecca
Ecca
Ecca
alluvium
rare
Dolerite
Dolerite
alluvium
Ecca

rare

(ii) The South Coast: River Valleys: Mild Subarid to Subarid: Loxton et al. (1969)
Form

Series

Kusasa
Dundee
Sandveld
Bontberg
Doveton
Makatini
Marikana
Msinga
Shorrocks
Katspruit
Slangkop
Aussicht
Mayo
Glenrosa
Jozini
Koedoesvlei
Williamson
Giendale
Shortiands
Davel
Devon
Paddock
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Cartref
Dundee
Fernwood
Hutton
Hutton
Hutton
Hutton
Hutton
Hutton
Katspruit
Kroonstad
Lindley
Lindley
Lindley
Lindley
Lindley
Lindley
Shortiands
Shortiands
Westleigh
Westleigh
Westleigh

Overlying
(Parent Material or Drift)

Granite, TMS
alluvium
colluvium
Granitic drift
Granitic drift, Dwyka, Doierite
Granite, Dv^yka, Dolerite
mixed drift. Dolerite drift
Granite
coiluvial drift
alluvium
binary materials in Granite
Dv^yka
Granite, Schist
Granite
alluvium, colluvium
alluvium, colluvium
Dwyka
Dolerite, Schist
Dolerite, Schist
colluvium in Granite
colluvium in Granite
Granite

Gomment

rare
co-dominant to rare
rare
rare
rare
rare
rare
rare
co-dominant
subdominant
subdominant

dominant
dominant
rare
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(iii) Soil zones of the NE and SW Surrounds: de Villiers
De Villiers (1962, 1968) recorded the following key series within the terrain which I describe as Group 10, based
upon the coincidence of his Soil Zones, the geology and the climatic features:
SW Surrounds

Tugela Basin

NE Surrounds

6

-

6

-

Arcadia, Arrochar, Estcourt, Rensburg

8

8

-

8

Estcourt, Klipfontein, Shortlands, Williamson

9

9

-

9

Mispah, Williamson

10

10

-

10

Arcadia, Rydalvale, Shortlands

11

11

-

11

Cartref, Klipfontein, Shortlands

12

-

-

12

Arcadia, Estcourt, Miltoood, Shortlands, uitvlugt, Williamson

13

13

13

13

Ferry, Muden, Sunvalley

Soil Zones

Key Series

(iv) Some soils of the NE and the SW Surrounds, based upon an interpretation of Physiographic and Geobioclimatic
patterning
Because of the general uniformity of geological and bioclimatic features and the time of exposure, all the series
listed for the Tugela Basin (paragraph 1 (i)) may be expected to occur in both the NE and the SW surrounds.

2

SOILS: LAND USE RATING

{Vide: Maps VI, VII and VIII and Appendixes X (C) and XI (1,2, 3))
Much of the terrain is occupied by lithosols, but some
of the more important soils are rated as follows:
The two associations mapped by van der Eyk et al. in
the Tugela Basin river valley regions - which fall into
Group 10 - are:
(1) J l : Brown, base-saturated, usually calcareous

Series

Form

Rating

clayey and loamy soils: key series being Muden, Sunday and Uitvlugt.
(2) K l : Red, calcareous, clayey and loamy soils: key
series being Sunvalley, Ferry and Weenen with
which Makatini and Shorrocks may be associated in some localities and more extensively
in the NE surrounds.

Comment

Erosion Hazard

Muden

Mispah

3: fair to
4: poor, irrigable

4/5: very high to severe

Sunday

Milkvi/ood

3: fair and with management could be
3/2: fair/moderately good
under irrigation

3: high to
4: very high to
5: severe if not suitably
conserved

irrigable by sprinkler

Uitvlugt

Estcourt

4: poor to
5: very poor

5: severe to
6: very severe, perhaps
the mosterodible in
Natal and Zululand

unsuitable for cultivation, dryland or irrigated

Sunvalley

Shortlands

3/4: fair to poor to
4: poor, irrigable
with care

3: high to
4: very high in places
5: severe

a problem soil, sub-surface drainage essential some highly
calcareous phases

Ferry

Shortlands

2/3: moderately good to
fair but some phases
3/4: fair to poor,
irrigable w'th care

2; moderate to locally
3: high

widespread in Lower Tugela Valley
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Table continued
Series

Form

Rating

Erosion Hazard

Comment

Weenen

Bonlieim

3; fair to
3/4: fair to poor to
4: poor, irrigable witti
care

2: moderate to locally
3: high

free lime in A 1 horizon

Makatini

Hutton

1: good to
2: moderately good,
suitable for irrigation

2: moderate to locally
3: high

an important soil for prospective irrigation in NE surrounds

Stiorrocks

Hutfon

1: good to
2: moderately good,
suitable for irrigation

2: moderate

an important soil for prospective irrigation in NE surrounds

The assessment by Loxton et al. (1969) for this
group, in the Subarid to Arid River Valleys in a sector
of the South West surrounds, is summarized at the

3

end of this sub-chapter: vide the column titled
Group 10.

SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
The Muden, Sunday, Sunvalley and Weenen series
are all of fair to poor rating but, with care and skill,
could be improved so as to be fair to moderately good
soils under ably applied irrigation. Ferry is somewhat
higher in quality, the best being the Makatini and the
Shorrocks series. These promise well for extensive
irrigation in Group 10 in the NE surrounds and also
in Groups 9 and 11. Uitvlugt certainly should never
be cultivated.

Special problems
The Ferry, Makatini and Shorrocks series pose less
serious problems in drainage under irrigation, but
the Muden, Sunday, Sunvalley and Weenen present
a challenge in this regard.
Erodibility is a serious feature in the Muden, Sunday, and a very serious one in the Uitvlugt series.
Promising as the Makatini and the Shorrocks series
are for irrigation, I beheve that inefficient application
of water is certain to create profound problems in
drainage and in the associated deterioration of the
productivity of these soils.

GROUP 11
ARID LOWLAND SCRUB AND WOODED SAVANNA
1

SOILS: IDENTITY AND DISTRIBUTION

This group occurs in the NE surrounds only.
The series, forms and associations in the two areas
(Pongola river valley, or northern and the Mkuzi
river valley, or southern) are summarized under the
following heads:
(i) Soil zones: de Villiers.
(ii) Some soils of the Pongola and Mkuzi valleys
based upon observations by the staff of the Dept.
Agricultural Technical Services. Loxton et al.
Distribution of the soils within the two sectors of
Group 11
N o detailed surveys have been conducted on modern
lines but an earlier survey of soil "types" was accom198

pHshed during the "thirties" in the present Pongola
irrigation area around Golela and in the Mkuzi sector. Classification was according to the earlier 1 - 6
classes of land use suitability. In 1967 these classes
were converted to the current classification of soils
for purposes of irrigation. More recently the Dept.
Agricultural Technical Services has conducted reconnaissance surveys in several areas, whilst it and Loxton
et al. have conducted observations on several farms
in the vicnity of Golela.
Although no special pedological survey has been
made of either the Pongola or the Mkuzi sectors,
much work has been accomplished by the Dept.
Agricultural Technical Services on the Makatini Flats -

SOIL CHARACTERISTICS

not within this group nor within the scope of this report. From this it is possible to draw certain conclusions regarding some of the soils within the Pongola
and Mkuzi sectors.
The distribution of the group is:

Sector
Area: sq. miles
The Group
219
European-owned land
181
Bantu Area
38
Forest Reserves
1
Game Reserves
1
The distribution by districts is Ngotsche 181 and
Nongoma 38 sq. miles.

(i) Soil zones: de Villiers
De Villiers (1962, 1968) recorded the following key series within the terrain, based upon the coincidence of his
Soil Zones, the geology and the climatic features, checked against information gained by the Dept. Agricultural
Technical Services survey:
Soil Zones (Vide Map VIII)

Pongola Area

8

Mkuzi Area

8 petty

8 petty

Key Series

Estcourt, Klipfontein, Shortlands

10

10 extensive

10 iïioderate

Arcadia, Rydalvale, Shortlands

12

12 extensive

12 extensive

Estcourt, Miltaood, Shortlands, Williamson, Uitvlugt

(ii) Some soils of the Pongola and Mkuzi sectors: Based upon observations by the Dept. Agricultural Technical
Services and Loxton et al.
Series

Form

Mal<atini
Shorrocl<s
Lindley
Mispah
Shortlands
Sunvalley
Alluvium

Hutton
Hutton
Lindley (Loxton etal.)
Mispah
Shortlands
Shortlands

Comment

calcareous

~

2

SOILS: LAND USE RATING
{Vide: Maps VII and VIII)

The current rating is:
Series

Form

Rating for Cane Production
(based on Beater: 1965)

General Cropping

Comment

Mal<atlni

Hutton

very productive under
efficient irrigation

1 :good to
2:moderately good; E.H,:*
2:moderatelygoodto
3:high

likely to be irrigated on a fair scale on the Makatini flats

Shorrocks

Hutton

as above

1:gD0d to
2:moderately good; E.H.:*
2:moderate

already producing cane effectively at Pongola, Mkuzi and
Nkwaleni under irrigation

* E.H.: Erosion Hazard.
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The current rating - continued
Form

Rating for Cane Production
(based on Beater: 1965)

General Cropping

Shortlands

Shortlands

perhaps the best producing
series, but requires heavy
fertilizing

1 :goodto
2:moderatelv good; E.H.:*
2:moderate

-

Sunvallev

Shortlands

-

3/4:fairtopoor; E.H.:*
3:high

-

alluvium

—

—

—

generally rapidly permeable and probably good for cane,
citrus and vegetables

Series

Comment

E.H.: Erosion Hazard

Loxton et al. (1969) outline for the Golela area, Pongola, the prime features of four important types of soil:
Soil Type

Prime Features

alluvium

loamy sands to sandy loams, deep, weakly stratified, rapidly permeable; excellent general utility croppmg soils
and suitable for cane, citrus and vegetables; incipient salinity could readily be leached by water

rapidly to moderately permeable medium-andheavy-fextured red terrace soils

dark reddish brown to dark red, apodal sandy clay loam surface horizon, over a weak to moderate blocky structured
red sandy clay loam to sandy clav subsoil, below which is a red clay loam with calcium carbonate nodules; profile
freely drained; probably not saline at any time; excellent for irrigation and easy to work

slowly permeable reddish brown to darl( brown
heavy-textured terrace soils

calcium carbonate in powder and nodular form at depth; maybe saline, especially in subsoil but may also be saline
near or at the surface; drainage and irrigation would probably reduce salinity; owing to slow permeability these
soils well adapted to furrow irrigation

shallow red medium textured soils on basalt

dark red to red apedal, moderately permeable sandy clay loam over weathering basalt at 6 to 30 inches below
surface; basalt often well fissured and collapsing into small fragments; deep ploughing possible; phases shallower
than 20 inches not recommended normally for irrigation, but might be used for irrigated cane; irrigation of these
shallow phases demands efficiency and experience, as water-logging or drought would follow over or under
watering

3

SPECIAL CHARACTERISTICS AND PROBLEMS

Special characteristics
The qualities of the series Makatini, Shorrocks and
Shortlands and of several "types" of soil are clear
from section 2.

Special problems
Poor drainage, a possible development of salinity and
high erodibility are among the problems likely to be
encountered, unless irrigation and conservation practices be efficient, and consistent attention be paid to
the responses of the soils to specific treatment.

A SUMMARY OF THE AGRICULTURAL PRODUCTION POTENTIAL OF SOILS IN PART
OF THE SOUTH WEST SURROUNDS (SOUTH COAST AND HINTERLAND), BASED UPON
A SURVEY BY LOXTON, HUNTING AND ASSOCIATES (1969)
The rating summarized in the following table is based upon the assessment of the series by Loxton et al., the terms
being those used throughout this sub-chapter and in Appendixes X (B) and X (C):
Phillips
Loxton et al.
G:
good
very high
MG:
high
moderately good
MG/F: moderately good to fair
moderately high
F:
fair
moderate
P:
poor
moderately low
VP:
very poor
low
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Series

Aussicht
Avalon
Balmoral
Bergville
Bontberg
Cartref
Champagne
Clansthal
Cleveland
Cutweni
Dansland
Davel
Devon
Doveton
Dundee
Fernvnood
Fountainhill
Glendale
Glengazi
Glenrosa
Griffin
Grovedale
Highflats
Button
Inanda
Ixopo
Joubertina
Jozinj
Katspruit
Kipipiri
Koedoesvlei
Kranskop
Kusasa
Lambasi
Lidgetton
Lusiki
Lydenburg
Lytton
Magv^a
Makatini
Marikana
Mayo
Mfume
Milford
Milkwood
Mispah (Sandy)
Mispah (Sandy clay loam)
Mkambati
Msinga
Newport
Nomanci
Oatsdale
Oribi
Paddock
Piatt
Rondevlei
Rydalvaie
St. Faiths
Sandveld
Shorrocks
Shortlands
Slangkop
Soetvlei
Southttiold
Sprinz
Tayside
Trafalgar
Trevanian
Mtentvi/eni
Vasi
Vimy
Warrington
Wateridge
Williamson
Witsand

Group 1 ;
Coast Lovïlands

Group 2:
Coast Hinterland

Group 3:
Mist Belt

X
X
X

—

X

—
—
—
—
X

—
X

—
X
X

_

X

—
X
X

_

X
X
X

—
X

—
—
—
X
X
X

—
X

—
X

—
—
—
—
X

—
X

—
X
X

—
X
X
X
X
X

—
—
_
—
X

—
X
X

—

—
X
X
X
X
X
X
X
X
X

X

—
X

—
_
—
X
X

Agricultural Production Potential
(Loxton et al.); Land Use Rating
of Series (Phillips)

X

VP
G
G
G
P

—
—
—
X

—
—
—
—
—
_
X
X
X
X

—

_

X
X
X

—
_

—

—
—

—

X
X
X
X

X

—
—

—

—
—
—

—
—

X
X
X

X

—
X
X
X
X
X

—
X

—

X
X
X
X
X
X
X
X

—
X
X
X

—
—

X
X
X
X
X
X

—
—
—
—

—

—

X
X
X
X
X
X

—

X

X

X
X
X
X
X
X
X

X
X
X
X

—
—

—

X
X

X

X
X
X
X
X

—

—
—

X
X

X
X
X

—

X
X
X
X
X

—

_

X
X
X
X
X

X
X
X
X

X

—
—
—

Group 10:
MildSubarid/Arid
River Valleys

X

—
—
—

X

—
—
—
X

X
X

—
—
—
—
—
—
X
X

—
X

—
X

—
—
—
—
—
—
X
X
X

—
—
—
—
—
—
X

—
—
—
—
X

—
—
—
—
X
X
X
X

—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—

—
—
—

—
—

X

X

X

X

—

F-P-VP

G
MG/F

MG
P
F
MG
MG
MG
MG-P Variable

VP
MG
F
P
P
G
VP
F
MG
MG
G
VP
P
G-VP Variable

G
P
G
P
MG/F

G
MG/F

F
MG/F-F

G
P
F
F/P
F
MG/G
P/VP

VP
P
F
MG
MG
F
MG
P
F
P
VP
F
F
VP
P
MG/F

F
VP
MG
MG"
VP
P
MG/F

P
VP
MG
VP
VP
VP
F
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CHAPTER

Selected Criteria Applicable to the Study of the
Agricultural, Forestry and Related Development
of the Terrain as a whole

5.0

SUMMARY

/CRITERIA are applied, in the sense of yardsticks, to
^ ^ the selection, investigation and assessment of
regions for prospective development in agriculture,
forestry and related industries, the reasons and purposes for which these criteria are selected being stated.
Following a brief reference to the employment of the
concept of intelligent and correct use of criteria in
regional development abroad, selected criteria are
applied in the study of numerous features in the terrain. Among the prime criteria are the holistic conception of the investigations, in the sense appropriate
to general and largely unspectacular development as
contrasted with vast dramatic projects; the nature

5.1

BACKGROUND

I touch upon several matters helpful to an understanding of the nature, selection and appHcation of
criteria in a study of prospective development, and
discuss certain of these in relation to the Tugela Basin
and its Influent Surrounds.
5.11 Definition of a Criterion for development
A criterion is a standard or canon by which we may
either assess or judge anything, for example a natural
phenomenon, an industrial or economic feature, a
social or political setting, an ecosystem. For our present purpose criteria are yardsticks to apply in the
selection, investigation and assessment of either terrain or of projects for prospective development in
agriculture and related industries. The use of criteria
is imperative in initiating, developing, launching,
managing and improving general undertakings or
special projects.
5.12

of the preparatory examination and interpretation of
the physical and the biological features; human
affairs (such as population statistics, sociology and
public health) and economics; the prospective impact
of development within and beyond any particular subregion; the control of floods, pilot trials for particular
purposes; physical and human infrastructure; possible
problems emerging from particular kinds of development; tourism and recreation as an educating influence and a source of revenue and finally the attending
to aesthetic, scientific and historic features likely to
be affected by development. Indexes favouring development are applied on a rating scale 1 to 10.

Reasons for and purpose in selecting Criteria in a
study of prospective and actual development of a
natural or otlier region
Because of the hasty upsurge of interest after the 1939-

45 War in the agricultural and other development of
parts of Africa and Asia, the weaknesses in the policies, plans, technical knowledge and approaches to
development were speedily revealed. These were imprecise objectives, ineffectual planning, poor organization, wastage of money, machines and manpower,
general disillusionment and, almost invariably, financial disaster and psychological disappointment. Mention of the East African Groundnut Scheme, smaller
groundnut, livestock and other ventures, British,
French and other, in parts of Africa, and some of the
over-ambitious "colonization" projects in South-east
Asia and parts of Latin America, will recall memories
of disappointing undertakings traceable to failure to
understand that certain criteria must be defined and
applied before regional and other agricultural development is attempted. Between 1947 and 1963 I studied,
in parts of three continents, the disastrous results due
largely to poor defining of criteria for development of
various kinds.
Advisers experienced in examining the possibihties
for the development of propositions or land - whether
for agricultural and related production or for any
203
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Other purpose - admit how earnestly they seek guidance in selecting undertakings for prospective development and in choosing the best setting for these. It is
therefore remarkable that so little has been recorded
about the kinds of criteria proven to be helpful in
weighing the evidence for and against development of
any particular kind.
My reason for applying criteria to the present study
is to demonstrate the usefulness of the concept in a
specific case or, perhaps more correctly in a mosaic
of cases, and my purpose is to assemble information
gained by this application and to draw such guiding
conclusions therefrom as appear justifiable.
5.13 Examples of the application of tlie concept
After reporting on the East African Groundnut
Scheme (Phillips, 1950A, 1950B), serving on a number
of Economic Survey Missions for the World Bank in
parts of Africa, South-east Asia and Latin America
from 1951 to 1959 and being associated intermittently
with certain aspects of the investigation of the great
Volta River Project in Ghana from 1952 to 1960,1 coordinated my thoughts about criteria applicable to the
study of river, agricultural, forestry and related development. I chose for a first study the East African
Groundnut Scheme, the Sudan Gezira Scheme and
the Volta River Project (Phillips, 1959; 1961).
During 1960-63 I examined criteria for socioeconomic-agricultural development and notably the
potentialities of (Southern) Rhodesia for general economic expansion, with special reference to the African areas (Phillips et al. 1962). Progressive to mediocre
agriculture within the European sector, production
for subsistence and cash within the African, the development of water resources, irrigation potentialities
of the low veld and a range of other matters concerning the country's socio-economy gave opportunity for
a study of criteria for several kinds of development.
Although the ecological, traditional, political and economic details differ from those in Natal, the general
nature of the problem renders useful some of the
criteria applied in Rhodesia, provided these are modified in accordance with agro-ecological conditions and
socio-economic as well as political circumstances.
After considering the potentialities and problems
associated with the harnessing and use of some great
rivers in several tropical continents during the period
1951-63, I turned my mind to the kinds of criteria
which could prove helpful in the development of the
Orange River Project and similar kinds of undertakings (Phillips, 1965). With the agreement of my
colleagues, I later applied certain of these criteria,
along with others, to the great irrigation and hydroelectric power project under study by the Euphrates
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River Authority in Syria (Agricultural Panel of International Experts: Euphrates Project: 1965).
On the invitation of the World Academy of Arts
and Science (in collaboration with FAO and other
bodies), I discussed certain criteria for application to
large-scale irrigation projects in the developing countries, examining the Volta, Orange River and the Euphrates projects, with the Tugela Basin and its Influent
Surrounds, as an example of a smaller but complex
prospective development (Phillips, 1966A).
Twice during 1966 I visited the United States to
examine the ecological approach to regional planning
and development, with special reference to the already
intensively developed Potomac and Delaware River
valleys, and this gave me a unique chance of learning
something further about the application of criteria
to the problems of conservation and development.
A brief contact in Thailand in 1967 with those
responsible for the planning and development of the
mighty Lower Mekong Project in South-east Asia
(Schaaf and Fifield, 1963; Schaaf, 1965; 1966) was a
further experience in thinking about criteria appropriate for application to a vast and complex undertaking.
Against this varied background, I therefore give
thought to the nature of the criteria suitable for appücation in my investigations in this Province.
5.14

Selected criteria for application in the study of
development of agriculture, forestry and related
industries in the Tugela Basin and its influent
surrounds
I record the criteria in the Table below and allocate to
each criteria an assessment symbol roughly indicating
the weight of its value according to investigations so
far conducted within this terrain. I record also an index
reflecting the weight of significance of the knowledge,
so far gained, in favour of either specific or more general development, as the circumstances may suggest.
I should note, in passing, the inevitably somewhat
subjective bases of my assessment. The diversity of
the challenge of developing the basin and its influent
surrounds - because of the heterogeneous physical,
biological, economic and human components - forces
a lone investigator to depend upon his own experience
and balance of judgment in observing, analysing and
interpreting a mass of information of diverse coverage,
quality and reliability. I modestly submit these assessments because I believe they could pave the way for
constructive and other criticism by specialists intimately conversant with the details of the criteria recorded. Whatever else may come of this selection and
review of the criteria for development, this helpful
feature should emerge: the stimulating of experienced
minds to argue for or against the conclusions drawn.

SELECTED CRITERIA

5.2 SELECTED CRITERIA FOR APPLICATION IN THE STUDY OF DEVELOPMENT OF
AGRICULTURE, FORESTRY AND RELATED INDUSTRIES IN THE TUGELA BASIN
AND ITS INFLUENT SURROUNDS
(According to a rating of 10, where applicable)

Assessment
Criterion

Index Favouring
Development

Comment

t

1 (a) Is the general conception of tlie study
of tlie prospects and problems of
development of the terrain holistic?

(b) Are the investigations, already made, in
progress and planned, synoptic?

(a) 10

10

(b)7

A suitably comprehensive concept embraces the gradual, varied development of the basin and its surrounds. No grand projects have yet been
conceived. The main emphasis, hitherto, has been on the study of ecological, pedological and related features, water, fuel, power and other
relevant resources, prospective siting for industry and outlines of the
economy.
Although good progress has been made further study of economic aspects
is imperative.

2 In the special circumstances existing in the
terrain, are the objectives sufficiently
precise?

1

-

Precision is inevitably difficult because no specihc major projects are yet
being investigated. The broad and scientifically sound objective has
been to select for investigation basic matters such as the physicobiological setting, natural resources and features of the infrastructure.

3 (a) Is the setting a natural one and

10

10

This small but viable river catchment, contains some remarkable renewable natural and human resources. Details are summarized in the maps,
text and appendixes.

10

This would be readily achieved were contiguous areas to be included.
Because of the basin's position, its relation to the Transvaal, the Orange
Free State, the Transl<ei and the Eastern Cape Province, as well as to
important industrial complexes and sugar, agricultural and forestry
areas in Natal, it is imperative to include certain contiguous areas in a
study of potential technologic and economic development.

8

(a) The study is not yet adequate even for rainfall, much less so for
humidity, temperature, evaporation, evapotranspiration and radiation

(b) could this be developed as an economic
entity in part or as a whole?

4 Are the preparatory investigations of the
follov^ing features adequate?
A

Physical Features
(a) 6
(i) (a) Climatology
(b)4

(b) No co-ordinated, systematic studies have been conducted, but the
elements for the requisite organization thereof exist.

(b) Forecasting of floods
(a) 6

9

(a) This is improving, but a wider distribution of measuring points and
supporting observations is imperative.

(b)8

9

(b) Commendable initiative has been shown and good progress made in
the survey of physico-chemical-biotic aspects of the quality of water —
vide bibliography (Thorrington-Smith, Oliff, C.S.I.R., Whitmore).

(ii) (a) Hydrology and

(b) other information
(ill) (a) Geological and geomorphological
features, in relation to the effects of
water upon the main irrigation distributaries and the nature and the
tempo of erosion and deposition of
soil

(iv) (a) Pedological survey and

(a) 7

(a) General stratigraphical and other geological features have been
mapped and described, but no special locality studies have been
attempted, because these have not yet been necessary (Turner:
1967A),

(b)7

(b) General geomorphological features and processes have been
studied but no special locality studies have been made, because not
yet required (Turner: 1967B).

(a) 8

9

Assessment of the degree to which a particular criterion has
been applied and the broad evaluation of the terrain's potentialities for development, in terms of that criterion.
Index favouring development: a broad indicator of the significance of a particular criterion in supporting prospective development - when taken together with other appropriate

(a) A reconnaissance pedological survey of the basin has been made,
with mapping at association level only: 1969 —van der Eyk etal.:
Some knowledge of the pedology of the contiguous areas has also
been gained (deVilliers: 1962; Beater: 1950 etseq.); Loxton etal.
1969.

criteria. An indicator index equal to or higher than an assessment figure for a criterion reflects that, despite inadequate
examination or application of the particular criterion, the
gross assessment is in favour of development.
An index lower than an assessment is not possible.
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5.2

Selected Criteria - continued
Criterion

Assessment

Index Favouring
Development

(b)5

7

(b) Stiil too little is known scientifically about even the more promising
and extensive series, but valuable investigations have been made by
Orchard, Sumner, de Villiers et al.. Beater etal. and Scotney. Some
practical knowledge is gradually being accumulated, but is not yet
co-ordinated.

(a) Soils suitable for irrigation

(a) 5

7
dependent upon
priorities in water
usage

(a) Little systematic and precise knowedge has been obtained regarding
soils considered irrigable but, probably, a wider range exists than is
commonly thought (vide Appendix X (V) and text).

(b) Procedure and technique for applying water for irrigation purposes

(b)5

7
dependent upon water
priorities

(a) 5

7

(a) Although not yet studied in depth, some useful local information is
being gained.

(b)5

6

(b) Judgment awaits the study of specific propositions.

7

8

A beginning has been made: vide bibliography, Bews, Bayer, Pentz, Scott,
West, Edwards, van der Eyk et al.; regarding bioclimatic subregions,
Phillips (1964B-1965D; 1967B); also vide Appendix VIII and text

(ii) Information about the indicator significance of vegetation and qeobioclimatic
subregions in relation to land use

5

6

Based upon the foregoing and other investigations, some progress has
been made, but much study is still essential to determine the best
parameters.

(ill) (a) Information about crops, rainfed
and

(a) 7

8

European sector
(a) Rainfed; Regarding maize, winter cereals, groundnuts, potatoes and
other commoner annuals; very fair information is available; for sugar
cane; much specific information and for perennials such as citrus,
other fruit, bananas, nuts, coffee, pineapples; some information.

(b)5

7

(b) Irrigated; Much information about vegetables exists; for sugar this
is steadily increasing, whilst for most other possible crops the
information varies greatly in depth.

A Physical Features - continued
(iv) (b) other information about soils

Comment

(v) Potential for irrigation:

(vi) Generation of hydro-electric power;
(a) Technical

(b) Economics
B

Biological Features
(i) Knowledge about major ecosystems

(b) irrigated;
their selection,
management

agronomy

and

(iv) Mechanization of the several practices
and processes in crop and animal production and related matters

(v)(a) Livestock selection,
management and

husbandry,

(b) health

(a) Livestock selection,
management and
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husbandry,

(b) Knowledge and experience are still slight and not systematized.

Bantu sector
It is imperative to consider the socio-economic features of Bantu
agriculture, education, training, technical extension services and self
help. Devoted and steadily improving services are provided by the guiding
Department, and an increasing measure of co-operation from the Bantu is
reported. Current information is not comparable with that for the European
sector. The symbols serve as a rough yardstick for the Bantu sector,
(a) Rainfed; For subsistence and cash production the information is fair
— the application of this is often difficult. For sugar, fibre and coffee
the information is fair.

(a) 4

8
dependent upon staff,
credit and other
support

(b)3

6
as above

(b) Irrigated; The areas are still small and women, particularly, are
gaining experience.

7

8

European sector
Although steadily improving, this is still weak in both technical and
economic aspects.

3

5

Bantu sector
Not directly comparable with the European sector and wisely not
emphasized, except under special conditions and for particular operations.

(a) 6

8

European sector
(a) Much managerial and technical information exists, but the economic
aspects demand more able and consistent attention.

(b)8

8

(b) Official and private services are excellent in quality, but the
coverage by official and private veterinarians and supporting staff
is inadequate.

(a) 4

6

Bantu sector
(a) Owing to the traditional attitudes to livestock, co-operation with the
Department is variable but improving.

SELECTED CRITERIA

5.2

Selected Criteria - continued
Criterion

B Biological Features- continued
(v) (b) health

(vi) Pests and diseases of crops and livestock: scientific aspects

(vii) Production of timber, pulp, wattle and,
in Bantu areas, fuel

C Information about Human Communities
(i) Population statistics and logistics

(ii) Public health and related matters

Assessment

Index Favouring
Development

(b)4

6

(b) Because of the special circumstances, the service is effective in some
respects only.

7

7

European sector
Basic information is increasing and control is accordingly improving.

7

7

Bantu sector
Basic information is increasing.

8

10
dependent upon
sound land use,
notably selection of
sites for planting, so
as to fit in suitably
with agriculture

European sector
Forestry is fairly well advanced in the basin but even more so within
the contiguous areas: Department of Forestry, private enterprise-vide
Hubbard (1966). The Wattle Industry faces economic problems.

6

10

Bantu sector
Guided and conducted by the Department of Forestry, afforestation is
progressing favourably. In both European and Bantu sectors attention
should be paid to the basic elements of selection of land for forestry.

8

9

European sector
This is soundly based,

5

-

Bantu sector
A vast undertaking: the collection of these data must be improved.

7

9

European sector
The services are efficiently applied and information is well recorded.

Comment

Bantu sector
A vast task: the organization is improving, but because of the great number
of people involved the service is not satisfactory.
(ill) Sociology of the local people

(iv) Provision for
(a) basic education and
(b) technical,
training

university

and other

(v) "Community development" and self help
or "self" (Dumont: 1966)

D Economics
(i) Subsistence

-

-

European sector
not applicable

7

7

Bantu sector
Information is steadily accumulating,

(a) 8

9

European sector
(a) Good progress is being made at all levels and in special fields.

{b)8

9

(b) As above.

(a) 5

7

Bantu sector
(a) Whilst steadily improving, this has still far to go.

(b)5/6

7

(b) Steadily improving, especially in agriculture but much more is
necessary.

-

-

European sector
not applicable

4

Bantu sector
Self help is increasing. There is no recorded official policy regarding
"community development" in the international sense of the developing and
fulfilling of "felt needs".

-

European sector
not applicable

(a) cropping: study of returns and

(a) 5

6

Bantu sector
Much information is available to the guiding Department but progress
is slow.

(b) of projected improved production
and the related economics

(b)5

6

Improved production at economic cost is a basic objective.

6

6

European sector
The information is not as systematically collected, allocated and
recorded as desirable. A marked improvement is essential.

(ii) Production of principal crops: estimated
direct and other costs of preparation of
land, production, protection, harvesting,
storage and transportation

207

AGRICULTURAL DEVELOPMENT - TUGELA

5.2

BASIN

Selected Criteria - continued
Criterion

Assessment

Index Favouring
Development

-

-

Bantu sector
not applicable

6

6

European sector
Regarding the dairy industry, beef, mutton, wool and poultry production,
the information about the practical economics of input and return is
insufficiently deep and wide. Much could be done to raise the economics
of production.

—

—

Bantu sector
Not applicable, but improved husbandry on the part of some farmers and
enhanced prices are raising the return.

Comment

D Economics - continued

(iii) Progressive livestock production: study
of economics at all appropriate stages

(iv) Credit facilities available presently and
in the near future

6

European sector
Despite the several sources of credit available, the amounts are
frequently inadequate to meet the increasing requirements for consolidation and expansion.
?

Bantu sector
The provision of credit for Bantu in rural areas has been examined by a
special committee appointed by the Minister of Bantu Administration and
Development. No action had been taken by October, 1971.

6

7

European sector
Information should be co-ordinated.

7

7

European/Bantu sectors
Recent reports by the Department of Bantu Administration and Development indicate progress.

(vi) Primary industry other than agriculture
and forestry

?

—

The establishment of ISCOR at Newcastle should prove a great stimulus
for the development of "linkage" industries. Special studies and
approaches are imperative.

(vii) Commercial and other supporting services for agricultural and industrial
development

7

7

The requisite information is available to appropriate organizations.

(viii) Sector and feasibility studies to determine technical, financial and economic
features and expectations

5

7

No precise information is available for the European sector, but it will be
essential to conduct these enquiries when projects are prepared or new
policies for any form of development are formulated. Ably planned and
conducted in appropriate time, this should stimulate development. Such
studies are a present need, which entrepreneurs and official authorities
should attempt to meet.

4

-

European sector
(a) Any significant project, soundly developed, would have a marked
local impact —particularly where there are important "backward"
and "forward" linkages. Once a project is defined, its likely influences could be broadly assessed according to its nature, scope,
dimensions and likely "linkages".

(v) Appropriate secondary industry
( a ) - a s linl(ed v^ith agriculture and
forestry
(b) "Border" industries

*E Prospective Impact of Development within
the Subreglon upon
(a) The subreglon and

(b) upon other subregions in Natal and
beyond

4

(b) Although more complex, this impact could also be assessed, on the
prospective project being defined.
Bantu sector
(a) An important project in one location or reserve would probably
stimulate other activities within the terrain.
(b) The extent of the influence of a major activity within a location or
reserve upon others would probably depend upon distance and,
especially, upon official policy regarding the movement of Bantu
from one area to another.

5 Control of river floods and other waters

-

-

This effect could be considerable, but as no precise projects have been
examined, no data are available.

6 Pilottrials

-

-

This is not yet applicable, except from information gained on agricultural stations. Indirect evidence of comparative suitability of kinds of crop
and systems of agricultural production is available.

* Pollution of air, water and soil in the areas of industrial development could be a threat were official action unenlightened or delayed.
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5.2

Selected Criteria - continued
Criterion

Assessment

Index Favouring
Development

7 (a) Socio-economic and

European sector
No precise information is available but general impressions have been
gained.

-

(b) socio-politicai significance of development within the subregion
(a) Socio-economic

Comment

-

This would provide challenging material for a systematic study by State
and University personnel.
Bantu sector
Notions regarding the socio-economic and socio-political implications of
development of the agricultural, forestry and other resources could be
collected but, at this stage, nothing precise could be formulated, because
the nature and timing of details of State policy are unknown.

8 Impact of development within the subregion
upon labour

8

8

This would probably be considerable, as already indicated by the still
comparatively limited "Border" industry activities in the areas contiguous
to the basin.

9 Physicai Infrastructure
(a) existing port, road, rail, water, fuel,
power, accommodation and other
requirements

5

8

Remembering the gradual growth until recently, the infrastructure is fair,
generally, but increased tempo now and in the future will make demands
hitherto not experienced. Fair for the past scale and tempo of development . . . but inadequate for current or future demands.

6

8

The port at Richards Bay and a rail link therefrom to the Transvaal will
obviously be beneficial. Additional working, residential and labourers'
accommodation, water, power, fuel and major and feeder roads and railways are imperative, tlie scale depending upon the kind, dimensions,
tempo and programme of future development. For the sake of the successful development of "Border" industries, the physical infrastructural
needs must be provided effectively and timeously at suitable sites.

(a) 7

7

European sector
This is variable, according to locality; in urban areas moderate, but in
rural areas fair to slight to negligible only. Adequate generally, hitherto,
these services will be inadequate to demands during the next decade.

(b) prospective

(b)7

9

Depending upon the kind of project and also the local rural development,
the future needs could range from moderate to urgent and highly
demanding,

(a) existing

(a) 4

6

Bantu sector
Poor to mediocre and only locally moderate.

(b) prospective

(b)7

8

The future holds insistent and weighty demands for money and imaginaiton - imperative to the provision of satisfactoy conditions for labourers
and others, better trained and educated and with higher standards of
living.

11 Possible problems traceable to the development of more extensive projects in, say,
irrigation, forestry and industry, both primary and linked with agriculture and forestry;
such as salinity or "brak" in soils, pollution,
disease and pests of crops, livestock and
man.

7

8

Development of "brak" on irrigated lands is likely to be local only, but the
deterioration of certain soils through unwise irrigation might be a local
hazard. Spread of Schistosomiasis in man and beast is likely in the lower
uplands and coast subregions (to 4 000 feet). Pollution of soil water and
air is being studied.

12 Tourism and recreation as sources of education and income

8

8

This is already highly important but will become even more so. Facilities
for the Bantu should be provided adequately and with imagination — and
wherever possible, in collaboration with representatives of the community. Vide Chapter 4,

13 Attention to aesthetic, scientific and historic
features likely to be affected by development

?

(b) further infrastructure envisaged

10 Human infrastructure social services and
facilities — such as schooling, health, home
accommodation and local recreation
(a) existing

The Administration shows commendable interest in matters of aesthetic,
scientific, archaeologic and historic interest and doubtless would make
the necessary provisions as demand arise. Vide Chapter 4.
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5.3

SOME GENERAL CONCLUSIONS BASED UPON DETAILS SUMMARIZED IN THE TABLE

Without attempting a comprehensive review of the
assessments and indexes, the conclusions to be drawn
from this exercise in applying criteria are:
(1) The summary of investigations reflects that reasonable cover and depth of investigation and interpretation of data have already been achieved by the Provincial, Central Government and other authorities.
There are, of course, subjects which obviously require
more detailed study and closer co-ordination and there
are also notable gaps which must be filled in due time.
On the whole the showing, so far, is satisfactory.
(2) The terrain quahfies for appropriate policies
aiming at more extensive and intensive development of
crop, livestock and forestry production and the secondary and other industries related thereto - the ecological subregions and groups indicating the specific lines
and also the limitations.
Viewed as a whole, the terrain meets the requirements set forth - the physical, biological, human,
infrastructural and the economic criteria - with understandable variation in detail in accordance with differences in the various ecosystems.
(3) The agricultural productivity of the European
areas could be raised bountifully in the Groups 1 - 4,
fairly well in Group 6, moderately to a limited extent
in Groups 8, 9 and 10 and only slightly in Group 11
under rain-fed conditions. The yields could be raised
greatly by local irrigation. Forest production on European and Bantu land could also be much increased in
Groups 1, 2 and 3 and could be expanded appreciably
in certain subregions in Group 4. Vide Chapter 4.
In the Bantu areas both rain-fed and irrigated land
could yield appreciably more than at present, but this
presupposes withdrawing a high proportion of the
people to employment in "border" and other industries and services. Vide Chapter 4.
(4) The economic growth of the agricultural-forestryrelated industrial complex could be enhanced in 20 - 30
years many fold in European areas and considerably
in the Bantu areas and, under irrigation, many fold in
each. Details appear in Chapter 4 for each group.
Were certain assumptions regarding research, technical
advice, infrastructure, credit and the like to be met in
fair measure, moderate to remarkable achievements
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could be attained under a number of significant heads
by the turn of the century, on ecologically favoured
land in the European areas. Although not so spectacular, the achievements in the Bantu areas could be good
to moderate in terms of the level of the local economy.
(5) As the ethnic, socio-economic and associated features are involved, wisdom and time alone could evolve
ways and means for working out satisfactory solutions
to the problems inherent in this tangled skein of actual
and prospective interrelations. The physical, biological
and other technical issues are complex, but the human
ecological aspects and the economic problems are far
more recondite. But the promise of some successful
solutions of these bids fair to being fulfilled within the
next 20 years.
(6) As noted under D: Economics (vi) primary industry other than agriculture and forestry (and also in
Chapter 4: Groups 6, 8 and 10), sundry primary industries are essential as stimuli for the development of
"linkage" or "satellite" industries. This holds for the
Tugela Basin and also for its influent surrounds. Iron
and steel production or extraction of oil from coal
would be admirable stimuli to the basin and its surrounds - stimuli of an order which agricultural and
related development, however good, could not itself
generate. A further iscoR or SASOL would provide
these powerful stimuli which would, in time, have
enormous effect for good upon not only the groups
within which such industrial development would be
based but also throughout the Province. The Richards
Bay port and smelter developments already approved
should have a valuable effect upon the Coast, Coast
Hinterland and Mist Belt as well as upon the Groups 6,
8 and 10 further inland. (These dreams for the future
are likely to be fulfilled now that the Minister of
Economic Affairs has announced in the House of
Assembly (16th May 1969) that a "third" iscoR is to
be estabhshed at Newcastle. This follows a thorough
study of the several prospectively feasible sites in the
Republic.)
(7) A new approach to the rehabilitation of the Bantu
homelands and their agriculture is urgently demanded.
This is outlined in Chapter 6.

CHAPTER

A Review of the Major Conclusions drawn from the
Study of the BiocUmatic Groups and of the
Recommendations Relating Thereto

6.0

SUMMARY

T-iHis is a review of selected features of greater sig^ nificance arising from what has gone before and,
more particularly, from a study of Chapter 4, which
outlines the setting and the productivity, actual and
potential, in the eleven BiocUmatic Groups
Among the principal points are:
1 The terrain is well suited for further development
in agriculture, forestry and related industries. The
Bioclimatic Groups are listed in sequence in terms
of the proportion of land suitable for annual and
perennial crops, established pasture, wattle and
forestry plantations and the hazards of climatic
factors (cold and frost; drought during the rainy
season). These groups are also listed as to their
comparative productive capacities - annual and
perennial crops both rain-fed and under irrigation,
irrigation potential, veld and established pastures,
livestock production (cattle, sheep, goats, pigs,
poultry), wattle yield and forestry.
2 Soils, their nature, distribution and land use rating.
3 Vegetation, natural and induced and wild animal
associates.
4 Physical resources.

6.1

5

Human resources; infrastructure, physical and
human.
6 Special agricultural and related problems (including management, economic appreciation, pricing,
marketing, credit, research and surveys, extension
services, conservation farming and mechanization.
7 The balance desirable for the claims of agriculture
and forestry in the Biochmatic Groups 1, 2, 3 and 4.
8 Some prime points for decision regarding the Bantu
Locations and Reserves.
9 A review of the potential conditions in 1988-2000,
assuming certain imperative provisions and bases
for the European, Bantu and Indian sectors,
against which are noted certain related potential
achievements in 20 - 30 years time. Whilst it is
unlikely that everything envisaged will be done,
the degree of success must be high otherwise the
Province - and the Republic herself - must suffer
grievously.
I review selected features of greater significance
which bear upon the setting and the productivity of
the bioclimatic groups in the terrain.

PRIME FEATURES INDICATING THE SUITABILITY OF THE TERRAIN FOR FURTHER
DEVELOPMENT IN AGRICULTURE, FORESTRY AND RELATED INDUSTRIES

Although a comparable investigation into regional
agricultural and related potentialities along ecological
lines has not been made elsewhere in South Africa, it
is possible to generalize that no other sector within a
compact area shows as much promise for so wide a
range of diversified production and tourism as does

the terrain under report - constituting the greater part
of Natal.
A study of the nature of the groups of Bioclimatic
Subregions (Appendix IV) and of the following table
of their dimensions reveals their diversity and, except
Groups 5, 7 and 11, their considerable area.
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Groups of Bioclimatic Subregions
Short Title

1
2
3
4
5
6
7
8
9
10
11

Area in
Sq. Miies*

Coast Lowiands Forest
Coast Hinterland Forest
Mist Belt and Upland Forest
flighland and Submontane Forest
Montane Wlacchia and Short Forest
Upland Wooded Savanna (Subhumid/Mild Subarid
Faciation)
Riverine Scrub and Wooded Savanna (Lower Tugela
Vallev)
Upland Wooded Savanna (Mild Subarid Faciation)
Lov^lnd to Upland Mixed Scrub and Wooded Savanna
(Zululand)
Riverine and Lov^land Mixed Scrub and Wooded
Savanna
Lovi/land Mixed Scrub and Wooded Savanna
(Zululand)

Order of

2 796
3412
1928
4 309
715
3 743
220
6 006
1 124
5 128
219
TOTAL 29 605

By planimeter: J. L. Turner - the area of the Province is 33 578 square miles.

6.2

NATURAL FEATURES

It is difficult, without detailed survey, to assess satisfactorily the proportion of the groups which would be
suitable for cultivation or for the establishment of
forest and wattle plantations - assuming, of course,
that the climatic factors would permit of such use.
After deducting mountainous precipitous, steep highly
dissected and rocky country, soils which are too shallow, erodible or otherwise unsuitable and large areas
of indigenous vegetation essential to retain, in one
stage or another, for purposes of conservation of soil
and water, grazing and browsing and for aesthetic
reasons, the proportion which could be put under
annual and perennial crops and exotic tree plantations is necessarily very much less than the total area
of each group. On this basis I venture the following
gross comparison:

1
2
3
4

Rough percentage vtfhich could be put to
annual and perennial crops, established
pasturage, wattle and forestry plantations
40
20
40
30

5
6
7
8

0
20
5
2

Group

9
10

2
Riverine areas: a*2
Lowveld:b*23
30*

11
Total; say 30 000 sq, miles
"assuming irrigation
Estimated proportion usable, as above, about 22 per cent.

This may appear high compared with most other
parts of South Africa, where the estimated potential
ranges from below 3 to 12 per cent. Remembering the
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roughness of the assessment and the possibility of
improved conservation, land use and crop husbandry
being applied in about 30 years time, I tend to be somewhat less conservative in this assessment. The figures
may be proved too liberal but serve as a crude yardstick for estimates of potential production from cultivated land and tree plantations.
Because of lack of information further afield it is
not possible to compare, in even grosser detail, the
dimensions and actual and prospective standards of
utilization of the bioclimatic groups with broadly equivalent terrain elsewhere in the Republic, but the following comments convey some impression about
several of the groups:
Group 1 is more ecologically favoured for a wider
range of annual crops than its physiographic equivalents in the George-Knysna-Tsitsikama, the Alexandria, the Ciskei and the Transkei subregions. Climatically it is also more favourable for perennial crops such
as sugar, banana and papaw than even its nearest
neighbour, the Transkeian coast lowlands. For forestry
production it is more forcing than any of the sectors to
the south-west of Natal.
Group 2 is likewise more generally promising for both
annual and perennial production and for forestry
than the subregions in the Cape Province, not only
because of the higher and more consistent humidity,
rainfall and temperature complex but also owing to
its less rugged topography.
Group 3 is more extensive in larger and less dissected
areas than in the Cape Province, whilst its humidityrainfall-temperature complex is higher and more consistent, especially during the colder, less moist months.
Group 4 is represented in fair measure in the higher
sectors of the Transkei and the Ciskei but is nowhere
as extensive and varied as in Natal. Its capacity for
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supporting higher grade farming is more widely spread
in Natal.
Group 5, occurring in various faciations in a number
of localities in the Eastern Cape and onward to the
Peninsula, is elsewhere rarely so impressive in its
majesty and expanse of scenery nor are the potential
water resources so great over so wide an uninterrupted
front.
Groups 6 and 8 -in their faciations in the nearer portions of the Cape Province and the Transvaal - are
represented by terrain in some respects physiognomically and ecologically reminiscent, but in Natal these
are characterized by extent, compactness and details
of bioclimatic nature more congenial for annual crops
and pastoral farming.
Group 7, 220 sq. miles, exists in parts of the SW and
NE surrounds of the basin only.
Group 10 occurs in a number of faciations widely distributed in the Eastern Cape onward to the Southwestern districts, becoming more arid and thus severe
for rain-fed crops as these are approached.
Groups 9 and / / whilst not represented in the Cape
Province, do occur in several faciations in the contiguous portions of the Transvaal, lowland Swaziland
and Mocambique, but are less favourable to rain-fed
and pastoral production.
On reviewing the bioclimatic groups and their constituent subregions it may therefore be claimed that,
in Natal, these are comparatively well favoured.
(1) CLIMATE

Generally the chmate over this extensive terrain is
remarkably favourable to agriculture of one kind or
another and in Groups 1, 2 and 3 is also outstandingly
congenial for exotic tree plantations. The Groups 8
(the drier faciation 8b), 9, 10 and 11 are somewhat
more severe for rain-fed crop production but, with the
exception of Group 8b, do support good, if light,
grazing and some excellent browse. In Group 5 the
cool to cold, misty, humid montane climate compensates for its unsuitability for cultivation by providing
a splendid setting for water and wild life conservation
and recreation.
All but the North-eastern Coast Lowlands and some
of the warm river valleys during the hot months may
be classified as areas of high working comfort for
Europeans.
(2) HAZARDS OF SEVERE COLD AND FROST DURING THE
COOLER SEASON

The broad sequence from the least to the most severe
conditions, according to the bioclimatic group, is:
I
Warm to mild with no or slight frost: Groups 1,
part of 9, 10 (lowland faciation) and 11 (moderately severe frost is experienced locally and rarely
only).
II Mild with no or slight frost: Groups 2, 9 in part
and 10 (eastern portions).
III Mild to cool-cold with light frost occasionally,

with some localities experiencing moderately
severe frost in some winters, snow for a few days
only on the highest points: Group 3.
IV Mild with moderately severe to locally severe
frost; Riverine faciations of Group 10, mainly
in the Tugela Basin and the South-western surrounds.
V Mild to cool-cold, with moderately severe to
locally severe frost for moderately long periods:
Groups 6 and 10 (Riverine faciation, 10a, in
part).
VI Cool-cold, occasionally very cold, with long continued moderately severe to severe frost and snow
for short periods: Group 4.
VII Cool-cold, to very cold periodically, with severe
to very severe frost for long periods (to 9 months)
and snow from several to many months: Group 5.
(3) HAZARDS OF DROUGHT DURING THE RAINY PERIODS

Drought periods of varying degrees of severity occur
in the following rough sequence of bioclimatic groups,
the length and severity of these periods increasing
downward:
I
Comparatively rare to occasional and moderate
only: Group 5.
II Much as above, but occasionally more severe in
its effect upon crops, such as sugar: Groups 1 and
3, also in Group 4.
III Somewhat more frequent than in II: Group 2.
IV In increasing severity for crops:
(a) Group 6 and Group 9 (9a faciation)
(b) Group 7
(c) Group 8 and Group 9 (9b faciation)
(d) Group 9 (9c faciation)
(e) Group 10a (riverine faciation) (supplementary irrigation necessary occasionally to frequently)
(ƒ) Group 10b (lowland faciation) (supplementary to full irrigation necessary)
(g) Group 11 (supplementary to full irrigation
necessary)
(4) GEOBIOCLIMATIC SUBREGIONS

The bases of the definition, the classification and the
distribution of the geobioclimatic subregions are discussed in Chapter 3 and Appendix XII, whilst Map VII
relates these subregions to the proposed land use classification. Because of the large number of these subregions it is not practicable to discuss here their actual
and potential productive capacity for crops and
pastoral farming and for forestry plantations. I therefore consider this against the much simpler classification of the Bioclimatic groups:
(5) BIOCLIMATIC GROUPS IN TERMS OF COMPARATIVE
PRODUCTIVE CAPACITY

Because of the complexity of classifying the groups
generally in terms of their productive capacity for
annual and perennial crops, irrigation, veld and estab213
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lished pasturage, livestock of five different kinds,
wattle and forestry, I summarize merely their capacity
for each of these functions wherever the circumstances
permit.
The sequence is a broad summary of the Relative
Quality/Quantity Scale (R.Q.S.) applied for each of

the Bioclimatic Groups discussed in Chapter 4. The
classification according to these groups is, of course,
an approximation only - its object being to convey a
general, comparative impression of the present and
the potential (1988/2000) rating of productivity only.

(i) Annual crops: Rain-fed except where marked*
ACTUAL

Bantu

European
R.Q.S.
1/2
2/3
3
3/4
4

Bioclimatic Groups
3,4
1,2
6
8, 9, 10 (in part)
10, 11 (in part)

4/S

5

5, 11* (in part)

R.Q.S.

Bioclimatic Groups

3/4
4
4/5
5

1,2,3,4,6
7,8,9
10
5, 11 (in part)

Note: Irrigated areas in Groups 8, 9, 10 still petty in extent, and in Group 11 more extensive, produce better,
qualifying the locality for ratings of 1/2 and 2/3.
POTENTIAL

European
1
1/2
2/3
3
3/4
5

Bantu
-

1,3, 4; (in part). 9,* 10,* 11*
2 (in part), and 9 10 and 11 (all
in part);* 6 (in part)
6
8 (in part)*
8
5 (nil)
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3
3/4
4
5

1,2, 3,4, 6 (all in part)
1,2, 3, 4, 6 (all in part); 10,* 11*
7,8,9
10 (in part)
5 (nil)

*where irr igated
(ii) Perennial crop: Rain-fed except where marked*
ACTUAL

European
R.Q.S.
1/2
2
2/3
3/4

Bantu
Bioclimatic Groups
1,2 (in part), 11*
2 (in part), 3, 9*
10 (in part) 11*
-

R.Q.S.

Bioclimatic Groups

POTENTIAL

European
1
1/2
2/3
3

Bantu
1, 2 (in part)
1,2(9, 10 and 11 all irrigated,
sugar)
3 (in part)
3 (in part)

"where irrigated
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(iii) Irrigation
ACTUAL

European
R.Q.S.
1/2
2/3
3/4

Bantu
Bioclimatic Groups
10 and 11 (sugar)
1,2,3
4,6,8

R.Q.S.

Bioclimatic Groups

3
3/4

10
1

POTENTIAL

1/2
2
2/3

1 and 2 (sugar)
10 and 11 (sugar)
3 (sugar), 4
6,8

2/3
3/4

1
6, 8, 10 (sugar)

(iv) Veld pasturage
ACTUAL

Bantu*

European
R.Q.S.
2/3
2/3 to 3/4
3/4
3/4 to 4/5
4/5

Bioclimatic Groups
4, 6, 9 (in part) 8 (in part), 11
6, 8 and 10 (in part)
1,2, 3, 8, 9 (in part)

R.Q.S.

Bioclimatic Groups

Ill to 3/4

9 (in part), 11

3/4 to 4/5
4/5

1,4,6,8
2,3,5

POTENTIAL

2/3
3/4
4/5

4 , 6 , 9 , 10, 11
1,2,3,8
5

3/4
4/5

4, 6, 8, 9 (in part), 10
1,2, 3, 5, 9 (in part)

(v) Established pasturage
ACTUAL

Bantu

European
R.Q.S.
2/3

Bioclimatic Groups
3

R.Q.S.

Bioclimatic Groups

POTENTIAL

1/2

3,4

2/3
3/4

1,2, 10 (irrigated)
6

Uncertain, depending on reduced
pressure on the land

* The potential in the Bantu areas depends entirely upon reduction and care of livestock during the next 20 years. It could be
higher or lower than the level estimated.
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(vi) Cattle
ACTUAL

Bantu*

European
R.Q.S.
1/2
2
2/3
3
3/4

Bioclimatic Groups
2,3,4
4, Subregion 4g, 10
1,6,9,11
5 (seasonal)
8

R.Q.S.

Bioclimatic Groups

3
3/4

3, 4, 5 (seasonal), 6, 9, 10
11
1,2,7,8,9

POTENTIAL

1/2
2
2/3
3
3/4

2,3,4
6, 10, 11
1,8,9
5 (seasonal)
-

2/3
3
3/4

2,9
6
1, 3,4, 5 (seasonal), 8, 10, 11

(vii) Sheep
ACTUAL

Bantu*

European
R.Q.S.
1/2
2/3

Bioclimatic Groups
3,4,6
2, 5 (seasonal), 8

R.Q.S.

Bioclimatic Groups

3
3/4
4
5

2,11
3, 4, 6, 9
1, 8 (in part)
5 (seasonal), 8 (in part)

( J I t,JN 1 l A L

1/2
2/3
3
3/4
4/5

3,4,6
2, 5 (seasonal)
8
-

1/2
2/3
3
3/4
4/5

4
2,11
3, 5 (seasonal), 6, 9
8, 10

(viii) Goats
ACTUAL

Bantu*

European
R.Q.S.
2/3
3
3/4
2/3

Bioclimat
1,7,8, 10
6, 8, 10

3
3/4

_

R.Q.S.
2/3
3
3/4
2/3

Bioclimatic Groups
2, 3, 4, 9
5 (seasonal), 6, 8, 9, 10
4
2 , 3 , 4 , 6 , 8 , 9 , 11
5 (seasonal)

3/4
"

The potential in the Bantu areas depends entirely upon reduction and care of livestock during the next 20 years. It could be
higher or lower than the level estimated.
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(ix) Pigs
ACTUAL

Bantu

European
R.Q.S.
1/2
2/3
3/4
4
4/5

Bioclimatic Groups
2,3,4
1,6,8, 10
9
10

R.Q.S.
3/4
4/5

Bioclimatic Groups
2
1,4,6,8, 10

i

POTENTIAL

1/2
2
2/3
3
3/4
4
4/5

1,2,3,4, 10 (in part)
6,8
9
10
-

2/3
3
3/4
4
4/5

1,4
2
8, 10

(x) Poultry
ACTUAL

Bantu

European
R.Q.S.
1/2
2/3
3/4
4
4/5

Bioclimatic Groups
2,3,4
1,6,8,10
9,11
-

R.Q.S.
3/4
4
4/5

Bioclimatic Groups
1,2
3
6,8

POTENTIAL

1/2
2
2/3
3
3/4
4/5

1,2,3,4
6,8,11
10
9
-

_
3/4
4/5

_
1,2,3
6,8

(xi) Wattle
ACTUAL

Bantu

European
R.Q.S.
1
2/3
3/4

Bioclimatic Groups
3
2, 6 (local)
1

R.Q.S.
-

Bioclimatic Groups
-

(Owing to the present uncertainty a potential projection is not attempted.)
217

AGRICULTURAL DEVELOPMENT - TUGELA

BASIN

(xii) Forestry plantations
ACTUAL

Dept. of Forestry and other European growers
R.Q.S.
1/2
2/3
3
3/4
4/5

S.A.B.T.

Bioclimatic Groups
1,2,3
4
5 (experimental)
6 (local)
8 (local)

R.Q.S.
1/2

Bioclimatic Groups
1,2,3

POTENTIAL

1
2
3/4
4/5

1,2,3
4
5 (experimental)
6 (local)
8 (local)

1

1,2,3

6.3 THE BIOCLIMATIC GROUPS IN SEQUENCE OF PRODUCTIVITY
The broad generalisation is permissible, that taking
into consideration the range of annual and perennial
crops and forestry and the prospects for livestock as
experience increases, the Bioclimatic unit of the greatest promise is Group 1: Coast Lowlands, with Group
3: Mist Belt and Upland Forest second and Group 2:
Coast Hinterland close behind; indeed, because of
the wider range of crop potentiality, this might be
bracketed with Group 3 in due time. Group 4: Highland and Submontane - except for the absence of
perennial crops - might well be bracketed with Groups
2 and 3. Group 6: Upland Wooded Savanna: Molster: is inferior to Group 4, whilst there is a marked
lowering in actual and potential productivity in the
drier sector of the Upland Wooded Savanna: Group 8.
This is divisible into two sub-types, (a) less arid and (b)
more arid, the second being less favourable to farming.
In the absence of irrigation. Groups 9, 10b and 11 although good country for livestock - are more at the
mercy of drought periods during the rains than even
Group 10a; indeed Group 11: Arid Lowland and
Mixed Scrub and Wooded Savanna (Zululand) is
hazardous for crops but suitable for pastoral farming
and should benefit from fairly extensive irrigation in
the years ahead.
6.31 Soils
Chapters 2, 3 and 4 and the supporting Appendixes reflect that fair progress has been made in the survey,
classification and assessing of the significance of the
soils of the basin, the Coast Lowlands both north and
south, and the Coast Hinterland and Uplands in portion of the South-west influent surrounds. This, with
the information about Maputaland (Loxton et al:
1969) places the Province well in the lead in knowledge
of certain aspects of soil science and utilization.
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Against this background - rare in South Africa the following significant conclusions may be drawn.
(1) The basin contains a range of soils in raany forms
comprising over 100 series and phases, a number of the
series occurring elsewhere in Southern Africa under
comparable geobioclimatic conditions. According to
van der Eyk et al. thtit forms number 29.* Owing to
the wide range in bioclimatic subregions and to the
known distribution of the parent materials, there is a
clear patterning oïforms and series within and beyond
the basin, rendering less difficult their recognition in
the field by the informed observer.
(2) Field survey and laboratory studies have defined
the physical and chemical characteristics of the soils.
These investigations have made possible a classification of the soils and indicate their potentialities for
crop production, pastoral farming and forestry. Details for a number of the series are summarized in the
text.
(3) The soils range from grade 1 (good), through 1 - 2
(good to moderately good), 2 (moderately good), 2 - 3
(moderately good to fair), 3 (fair), 4 (poor) to 5 (very
poor).
The distribution of the better grades in the more
promising bioclimatic subregions - such as Groups
2, 3 and 4 and in portions of Group 1 - augurs well
for the future of crop and pastoral production. By
contrast, the relatively extensive areas of fair to poor
to very poor rating in Group 8 and in parts of Groups
6 and 10 cast a challenge to the soil scientist and the
farmer. The attempt to relate geobioclimatic features.

* October 1971: these now number 32 by the addition of the
Mfume, Trevanian and Westleigh forms.
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the distribution of the major kinds of soils, their potential usage and the problems they set is basic to deeper
and better orientated studies in the future.
Experience gained in the South-west influent surrounds has led to the useful concept of the pedoecological unit. This is constituted by bioclimate,
parent material, physiography (notably slope, aspect
and soil) .It is thus a natural unit of potential usefulness for land use planning. (Loxton et al.: 1969: map,
report, South Coast, Natal).
Of 115 series and phases assessed, the distribution of
agricultural ratings according to estimated grades
is as shown below, but some of the series and phases
occur under more than one rating, hence the 163
records:

to those from 5 to 6. Rain-fed arable land certainly
requires conservation practices but irrigated land as
much if not more, depending upon the series and the
technique of applying the water. Pastoral land on the
steeper slopes demands more than ordinary attention,
because this is liable to erode under heavy and
sustained grazing and browsing.
Owing to the topography and the intensity of rainfall some of the groups are naturally prone to erosion,
but when reduction or removal of the mantle of vegetation is induced by man and his livestock, erosion is
accelerated - hence the wash of soil to the rivers,
causing the silting of dams and the discharge of soil in
suspension to the sea. A flight along the coast on a
clear day after heavy rain reveals a dramatic picture
of the essence of the land penetrating the blue sea,
like so many gory fingers!

Occurrences

Ratings
Good to moderately good
Moderately good
Moderately good to fair
Fair

IS"
7
> 62
35
5

Fair to poor

24

24

Poor
Very poor

59
18

77

163

163

Total

As 62 occurrences rate from good to fair and as 24
rate, at least in some occurrences, as fair, the better
grades occur only slightly less often than the poor and
the very poor (77).
(4) As this grading is based upon the physical characteristics of the soil profile, surface texture, slope, drainage, erosion hazard, mechanical limitations and gross
assessment of soil chmate and not upon chemical
nutrients, satisfactory soil husbandry could raise the
status of the fair, certain of the fair to poor and even
some of the poor soils. The technique and procedure
would embrace, inter alia, practices such as improved
drainage, sub-soihng of the less massive and almost
impermeable to permeable hardpan and adequate
application of appropriate chemical fertilizer.
(5) No less than 89 series and phases are susceptible
to erosion (severe to very severe)-the degree depending
not only upon specific soils but also upon the degree
of slope and other features.
Some of the more promising series are included in
the erodible category - such as the acid hydromorphic
and the alluvial soils, but the more severe erosion more
often occurs in those of fair to poor, the poor and the
very poor ratings. The attention of agricultural advisers and farmers is directed to those soils recorded as
havingerosion hazards rating from 3 to 6 but especially

6.32 Vegetation: Natural and induced
The figures recorded for the eleven Bioclimatic Groups
in paragraph 6.1 convey an impression of the potential
areas of forest, wooded savanna and other types of
indigenous vegetation.
Before man's arrival the climate, the soils and fire
would have influenced the development of vegetation
in its progress toward one of the several chmaxes but,
man and his livestock have had equally great effect
through alteration or removal of much of the vegetation in its various successional stages.
The
actual distribution and extent differs greatly from the
potential. In Groups 1, 2, 3 and, in some degree, also
in 4, there are relict forest communities, but these are
probably mere vestiges of the original forests. They
serve as petty indicators of the potential extent of this
type of vegetation. Wooded savanna and scrub types
exist fairly extensively, but the details of their composition and structure have been altered in varying degree. Much of the open grassland of today is induced
and, through veld mismanagement, has more recently
begun to revert to thorn and other scrub, an example
of an induced proclimax. It is unlikely that climax
vegetation ever existed over the whole of the bioclimatic subregions - pre-human fire doubtless retarded
its development in many localities. Primary succession
on the severe areas would also have progressed far
short of the potential climaxes.
The indigenous vegetation continues to assist in the
support of livestock, notably in the groups in which
induced grassland and natural and induced scrub and
wooded savanna are extensive. Relatively low in production as such grazing and browsing is, it must suffice
until the still far off day when large areas in some
ecological types, at least, are replaceable by higher producing established pasturage. The indigenous forests
today are of aesthetic and water conserving value only.
As yielders of timber they have been supplanted by
fast growing exotics, notably of Pine and Eucalypt.
Exotic vegetation is represented extensively in the
more closely cultivated districts - the wide range of
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annual cash and subsistence crops and plantations of
sugar and exotic trees today cover an appreciable
proportion of the land.
On reviewing the past, present and probable future
circumstances, it is clear that the Province is favoured
in its vegetation resources actual and potential, indeed
more so, upon an equivalent area, than almost all
other parts of the Republic. Unfortunately through
mismanagement of veld. Acacia spp. and other poor
quality woody elements now occupy land which probably carried climax scrub or proclimax wooded
savanna before being converted by fire and later by
man and fire to successional grassland (vide Edwards
(1967: 202)) and Scott (he. cit.). This intensification of
woody elements - commonly termed bush "encroachment" - is a technical and economic problem of vast
dimensions in the Republic and beyond and no mean
one in Groups 6, 7, 8 and in parts of Groups 9, 10 and
11. It also exists in other forms in parts of Groups 1,
2 and 3.
Carelessness on arable and pastoral areas has permitted the spread of a number of troublesome woody
and other species, indigenous and exotic, some of
which are now a menace over many thousands of
acres. Among the more insiduous invaders, wherever
some form of disturbance provide conditions for establishment, are the exotic Acacia dealbata, Rubus
cuneifolius and Lantana camara and, in some localities,
Eupatorium odoratum, which is a menace in Ceylon
and Thailand. Among the troublesome indigenous
plants are Athanasia acerosa (Curry's Post weed), some
toxic species of Senecio and the poisonous "Tulip",
Moraea spatlmlata. There is still much to be learned
about thoroughly effective and comparatively inexpensive means of control.
6.33 Wild animals
From Chapters 2 and 3 and Appendix IX, it is evident
that the original fauna of large to medium sized animals has been seriously depleted in distribution and
number. But the vision of the Provincial Administration in attempting to conserve and, more recently, to
manage selected reserves has saved for posterity much that otherwise would have been lost. The scientific significance of this is matched by the economic,
because the public has become deeply interested in
wildlife and this contributes increasingly to the public
revenue.
6.34 Physical resources
Cursory references in Chapter 4 indicate that some of
the Bioclimatic Groups provide valuable physical
resources for development, thus:
Groups 3, 4, 5, 6 and 8 for water or for facilities for
its development; Groups 5, 6, 8, 10 and 11 for sites
for the generation oï hydro-electric power, and Groups
6 and 10 for coal are noteworthy. Other mineral
resources are not so promising but more detailed
geological survey and prospecting should be conducted.
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Undoubtedly the water and coal resources will play
an ever increasing role in the development both of
the Province and the Republic. The prospective pumping of 100 - 150 million gallons per day to the Transvaal from the extensive Spioenkop dam is but one
example of what the waters of the Tugela are capable
of contributing toward the welfare of the Republic.
6.35 Human resources
In Chapter 4 reference is made repeatedly to the potential of the ethnic population sectors. The Province is
favoured in possessing a small but growing and socioeconomically progressive European, large and potentially much more capable Bantu and Asian sectors, of
appreciable promise.
Admitting the socio-political complex thus created
and that problems emergent therefrom cannot be
burked, the potential value of these human resources
could be many fold that of the present. In Chapter 7 I
discuss the so-called "population bomb", noting
points which should relieve the mind about the Province being able to contribute effectively toward the
food and other requirements of a population probably
more than double in the year 2000 than that of today.
6.36

Prospects for the total agricultural, forestry and
related economy by 1988-2000
A rough estimate of the economic development of
the agricultural, forestry and related economy for the
groups by 1988-2000 is of this order:

Group

Relation to the
Present X-fold

Comment

1

European
Bantu
Indian

4-6
2-3
3-4

2

European
Bantu

4-5
2-3

3

European
Bantu

3-4
2-3

4

European
Bantu

3-4
2-3

European
Bantu

2-3
2-3

8

European
Bantu

2
2

9

European
Bantu

2
-^0,5

where irrigated 6
where irrigated 4

10

European
Bantu

2
-h0,5

where irrigated 6
where irrigated 3-4

11

European
Bantu

2
-1-0,5

where irrigated 6
where irrigated 3-4

5
6

wtiere irrigated 6
where irrigated 4

7
where irrigated 6
where irrigated 3-4
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6.37 Infrastructure
The points worthy of emphasis are:
(1) Physical infrastructure: The development of roads,
railways, water, mining for fuel and the generation of
thermal electric power and other processes and services is well advanced. By the end of the century these
services should be more efficient and widely available
for the development of industry and related services.
The mesh of roads should have expanded and at
the same time be closer than today, whilst railway
services should be more efficient and more intensively
developed in the rural areas where development has
been successful. Water resources unquestionably will
be more intensively developed in availability and distribution. Thermal and, it is hoped, hydro-generated
electricity for industrial and domestic uses should have
outstripped current imagination by A.D. 2000.
(2) Human infrastructure: Although commendable

6.4

SOME SPECIAL AGRICULTURAL AND RELATED PROBLEMS

1 summarize some of the cogent points made in considering the problems in and the prospects for the development of agriculture, forestry and related activities
in the bioclimatic groups. These require serious attention by all concerned,
(i) Management: professional, technical and "down
to earth" on the farm: Only a modest proportion
of farmers rises above a relatively mediocre
level,
(ii) Acquisition of a practical economic sense: so that
farmers may be more businesslike than they now
are: This is no easy task but must be undertaken
if farming is to be an economic industry and not
only "a way of life"!
(iii) Pricing and marketing: despite obvious improvements during the past twenty years, these vital
and intimately associated subjects are still unsatisfactory in many aspects. In some measure this
is true also of forestry. The challenge is perempt
and the solutions are not obvious,
(iv) Credit: a highly involved subject, not wholly satisfactorily covered anywhere in the developing
world and demanding careful examination in the
European sector.*
(v) Research, education and extension: as these topics
are summarized in Chapter 4, suffice it to emphasize the following points:
A.

progress is being made in the general, higher and special education of the three ethnic sectors and also in
public health, it is imperative that these services be
improved in quality and be more widely spread as
rapidly as requisite funds permit.
The way ahead is beset by the problem of the recruitment of sufficient experienced personnel capable of
raising the standard of labour - semi-skilled and
skilled - and in the educating and training of artisan,
technician and professional cadres. Intensive and consistent efforts could achieve much in the future.
The wise development of "border" and inner industries could divert to constructive purpose a higher
proportion of the Bantu people and stimulate Asian
socio-economic development. This would result in
the raising of the standards of production, living and
opportunity in all ethnic sectors.

RESEARCH AND SURVEYS

Some lines of investigation and survey which
could contribute information of great practical
significance are noted. If these could be given

* Vide 6.52 (vii) re Bantu sector.

serious attention, a great change for the better in
farming practice and production would be registered by the turn of the century.
(1) Much cogent scientific and related information
exists but is not available, in suitable form, to either
the extension service or the better educated farmer these links must be forged and maintained otherwise
valuable data will lie for long neither interpreted nor
applied.
(2) Intensive research into crop ecology should be
placed on a wider and firmer foundation. This applies
not only to the "newer" species - such as pyrethrum,
tea, coffee, cotton, rice, sisal and kenaf - but also to
the traditional maize, sorghum, groundnut, cowpea,
soya and lucerne.
(3) Veld and pasture research and the application of
the results to practical management have progressed
remarkably well. The more rapid expansion of facilities for guiding farmers to utilize more effectively the
experience gained by the University and the Department of Agriculture should be provided. More experience is required in the establishment, the management
and the result of grass resting periods, the so-called
leys, upon arable lands of known soil and other characteristics.
(4) Soil studies: much has been learned about the
pedology of the basin and those portions of the Coast
Lowlands and Coast Hinterland of interest to the
sugar industry. More must be learned about the individual soils, so that desirable qualities could be
developed.
(5) Soil surveys: further pedo-ecological surveys
should be conducted. The experience already gained
should help toward an improved co-ordination of
future studies. Sharpening of objectives and regular
practical co-operation of specialists and others of the
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several disciplines should be features of these new
surveys.
(6) Vleis and their usage: considerable areas of vlei
land, said to be some tens of thousands of acres (made
up mainly by the acid hydromorphics and also by
other bottomland soils), exist in Group 4 and to some
extent in Group 3. Little effective agricultural use is
made of them. Investigations should be aimed at understanding better the ecology, hydrological characteristics, pedology and the best possible use of these
potentially valuable ecosystems.
Field experience suggests how these might be turned
to productive established pasturage, without impairing their value, as regulators of water to streams. But
a scientific examination is definitely required, so that
the implications of any particular form of treatment,
such as full or partial protection, carefully planned,
executed and controlled lowering of the water table
and the accompanying developing of broad lands
(broad ridge and furrow) and the like could be determined. Under-drainage and over-drainage alike impair the value of these areas, each of which demands
individual study even if falling within a known type
of marsh or vlei. Their water conserving function
might well be aided by suitable, simple operations.*
A team approach - by ecologists, soil scientists,
hydrological engineers and agriculturists - should
be made.
Recent examination by three groups of observers
of these acid hydromorphic soils in a restricted portion
of Group 4 gives special point to this suggestion.
Other types of vlei, in Groups 6, 8 and 10 more particularly, set different problems. These might well call
for special approaches, including, perhaps, protection
accompanied by appropriate management.
(7) Research into animal production: Livestock - particularly cattle and sheep - has not been given the
detail and depth of investigation in this Province
requisite if production is to be more efficient and more
economic than it has hitherto been.
The experience of progressive stock farmers is that
cattle, sheep, pigs and poultry could be highly important in the economy of the industry. Much has been
learned by the farmers themselves, with some assistance from the Department and the University - but a
quickening of tempo and greater depth of knowledge are needed if satisfactory progress is to be made.
A progressive programme of research and field work
is urged.
(8) Economics of production: Bearing upon an acquisition of an economic sense, pricing, marketing and
the provision of adequate credit is the urgency for
research into the economics of specific kinds and
systems of farming. Professor Behrmann has set a
commendable lead in establishing and stimulating

* Vide: Report on Symposium on Vleis in Natal. Department
of Agricultural Technical Services, 1970.
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Study groups of farmers to examine the input and the
take-off of dairying and the production of beef. This
useful work suffers from insufficiency of suitable
experienced personnel to attend consistently to the
details.
(9) Mechanization: It is disappointing that agricultural
mechanization, in its field aspects, more particularly,
but also in processing, is not further advanced even
in the progressive farming communities.
I suggest constructive examination of the problems
and prospects of this handmaiden to modern farming,
so that the standards of mechanization may be raised.
Imaginative and practical investigation and the application of the results could contribute toward greater
efficiency within five to ten years.
B.

EXTENSION

It is understandable that personnel for this vital
service should be difficult to recruit and to retain the attractions from outside being insistent and
persistent.
But it is essential that the guiding of farmers
be more effective. Even if it be difficult - if not
impossible - to deal sufficiently widely with the
simpler kind of advice, it is imperative to provide
an effective specialist service to help with new
significant features for the more efficient farmer.
The specialist must, of course, be well ahead of
those he advises.
The method of study groups, as applied by Professor Behrmann and several Extension Officers,
should be supported by personnel and otherwise. This approach should help greatly toward a
wider and deeper appreciation of the scientific
features of modern agriculture.
C.

CONSERVATION FARMING

The truth that the "conservation drive" inaugurated a quarter of a century ago has not been satisfactorily sustained has been recently emphasized
during the "Festival of the Soil". As the priming
of this effort should be attended to by the appropriate authorities I confine my comment to several
points only:
(1) Attention should be directed to the granting of
more responsibility - based upon the provision of
better facilities - to the District Conservation Committees. An appropriate modification and perhaps
improvement of the procedure and practice of the
remarkably stimulating Rhodesian "Intensive Conservation Area" approach, through local committees
vested with wide powers within certain hmits, might
work equally satisfactorily in this country.
(2) A more closely integrated application of mechanical and biological methods should be sought. It is also
important that more enhghtened approaches be made
to the applying of water in irrigation practice and also
to the associated draining of excess moisture. It is
disappointing to note how comparatively inefficient
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is the procedure and technique for the irrigating of
soil - whether surface or overhead. This is almost
an unknown art in this Province, a condition which
could readily be rectified were those responsible for
guiding the irrigator themselves better trained and
more experienced. Appropriate practical field courses
should be arranged for the demonstration of the basic
principles and practices.
D.

SELF-HELP

It might seem strange that I should find it necessary to refer to self-help among European farmers, because we have become accustomed to the
use of its international synonym "community development", in the sense applied widely beyond
the Republic in the underdeveloped countries. I
do so because I detect, in some quarters, a tendency to depend over much upon the State for
assistance in farming and related matters.
American experience and technique are instructive as to approaches - but the details would require modification to meet our socio-economic
needs. But a carefully conceived and firm yet sympathetic approach is imperative otherwise certain
farmers will learn to depend more and more upon
Government aid. "Community development" is
by no means as effective as often claimed - even
in its most successful examples - but it has the

germ of ideas and attitudes which should be considered carefully, for appropriate adjustment to
local conditions,
(vi) The Balance between the Claims of Agriculture
and Forestry in the Bioclimatic Groups 1, 2, 3 and
4:1 have noted in Chapter 4 the challenging topic
of the right interplay between arable and pastoral
farming and of forestry and wattle production. I
mention it again because of its far reaching significance in land use and economic planning.
The report of the Inter-Departmental Committee (1968) contains recommendations regarding
the principles for practical application. It will,
of course, take some years before these could be
put into effect where stands of younger trees exist,
the utilization of which is far in the future. But an
informed application of the principles should be
made without delay, where there is risk of extensive afforestation in sites clearly ecologically and
economically suited to crop and livestock farming.
The ideas and suggestions in this section may be
deemed too pessimistic - bearing in mind the progress
made during the last twenty years in raising the standards of farming in most of the bioclimatic groups. But
it is time, for a serious reassessment of policy and practice even in the more promising Groups 1, 2, 3 and 4
and particularly in those not so well favoured.

6.5 THE BANTU LOCATIONS AND RESERVES:
SEVERAL PRIME POINTS FOR DECISION IN THE NEAR FUTURE
The guiding department is commended for its able
and devoted service in agriculture and related matters.
But this cannot succeed, beyond a point still ahead of
what has already been achieved, for reasons already
mentioned and finally noted again below.
6.51 Current productivity and special problems
The commodity maps illustrating production in European and Bantu areas and the R.Q.S. symbols recorded in Chapter 4 blazon the comparatively low
yields in the latter. Raising the standards of farming
has been shown possible during the past decade but
the efforts of advisers and farmers are either retarded
or annulled by the steadily increasing number of people
and livestock dependent on the land for lebensraum
and for food.
The practical application of the concept of "border"
industries should help to reduce the pressure of people
directly dependent upon the land. This will be insufficient, in itself, as the population doubles in the
next twenty years. It will be necessary to extend the
policy of assisted industrial development to the homelands themselves. This should be more effective in
attracting people from precarious subsistence agriculture and the exercise of a strong leisure preference.

It is noteworthy that the causes of some of the technical socio-economic difficulties facing the Bantu are
the same as in the days of Sir George Grey, who laid
the tribal suicide of the Ama Khosa in 1856 at the
door of ignorance, idleness and superstition. But there
is today yet another cause, a lack of space for those
who would win a living from the land!
6.52

Future prospects for agricultural and related
development in the homelands and how these
might be achieved
The impact of the advice and support provided by the
guiding department is now being felt: this is evident
from the closer co-operation being experienced and
also in the improvement in the practices on arable and
pastoral land and in the husbandry of livestock. Culling of stock for sale is traditionally slow in gaining
momentum but recent indications in some parts are
not discouraging: time, the gaining of good prices and
availability of consumer goods might work wonders.
6.521 Assuming that a policy leading to a satisfactory
relief of human and livestock pressures is applied
without delay, it certainly would be demonstrated
during the next ten years that the Bantu are capable
of better crop and livestock husbandry and of efifec223
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lively raising the subsistence and cash economies. But
the tempo of this will depend directly upon the practical provisions of the kind which follow:
(i) Strengthening of personnel in the European and
Bantu Extension service, at the requisite levels;
(ii) The appointment of a number of suitably experienced specialists to stimulate, for example,
the production of coffee, coconut, fibre plants
and rice, to give practical demonstration of
improved yet simple methods of irrigation and
to advise on the production and processing of
various materials;
(iii) The inculcation and the nurturing of a spirit of
self-help - which could stimulate agricultural
production and other constructive activities
bearing upon crop and livestock farming;
(iv) The improvement in manual tools, animal-drawn
implements and, in special circumstances, robust, simple mechanized equipment suitable for
use on comparatively small and irregularly
shaped plots;
(v) The establishment of centres for storage of grain

6.6

A GLANCE AT THE POTENTIAL CONDITIONS IN 1988-2000, ASSUMING
CERTAIN IMPERATIVE PROVISIONS AND BASES

Reviewing what has been discussed earlier, especially
in Chapters 3, 4 and 5 and bearing in mind the projections in Chapter 7, I summarize what I consider to
be reasonable assumptions and related prospective
achievements toward the end of the century.
6.61 The European sector
Assumptions
That (i) Research, extension, specialist services and agricultural education are intensified and suitably
expanded to serve the communities in the
Province;
(ii) Farmers are better equipped to conduct the economics of their businesses with understanding
and efficiency;
(iii) Storage, processing and transportation - where
necessary - are greatly improved in standard and
scope;
(iv) Credit for approved development is granted on
a wider basis but governed by appropriate conditions and control;
(v) Prices and markets - forecasts, organization,
support and other requirements - are better
understood and provisions are made for periods
of unexpected difficulty when offering commodities for sale;
(vi) A quickened spirit of critical approach to new
policies and undertakings is generated;
(vii) A practical realization by all concerned that
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and its protection against pests and disease;
(vi) Establishment, guidance and introducing gradually to their responsibilities of co-operative
societies of appropriate kind, one of the functions of which would be the handling of credit
for members;
(vii) The granting of funds for credit - along the lines
of the recommendations by the Departmental
Committee;
(viii) The steady raising of the standards of primary
and simple technical education and training, so
as to fit the Bantu to become better farmers or
into industry and the associated commercial
services;
(ix) Quickening the improvement and expansion of
physical and human infrastructural facilities vital to the socio-economic progress and happiness of the people;
(x) Introducing such new orientations in policy and
practice into crop, livestock and related producduction as may be feasible - and as soon as such
were acceptable by the Bantu.

farming is a serious business and a technical
industry as well as a way of life; and finally,
(viii) Efficient practices and the conservation of water,
soil and other renewable resources are interwoven with farming and official administrative
philosophies.
Potential achievements by 1988-2000
Accepting these assumptions, the following could be
achieved:
(i) Winning, even exceeding, the enhanced yields of
crop and livestock products broadly indicated
by the R.Q.S. estimates recorded in Chapter 4
and, in some instances, shown on the commodity
maps;
(ii) Providing more food and other requisites for
man and beast;
(iii) Raising the standards of income and living of
the farmers, of their assistants and labourers
at the various levels;
(iv) Enriching the general knowledge of farmers and
developing that which is more than knowledge: wisdom and understanding in the prosecution of the art, science and economics of
farming;
(v) Raising the level of conserving the renewable
natural resources within the bioclimatic groups soil, water, useful indigenous and other plants
and wild fauna, so as to swell the public and personal income from the sound management or
enhghtened protection of these resources;
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(vi) A better control of the spiralling of costs of
production.
6.62 The Bantu sector
Assumptions: That (i) The pressure of man and beast upon the land is
suitably reduced, through economic employment
in industry and other activities, enabling those
no longer directly dependent upon the land to
live in reasonable conditions;
(ii) Wider and more intensive education is provided
to farmers, compatible with the nurturing of
thought and developing a capacity for decision;
(iii) Adequate credit is available through co-operatives or otherwise, ultimately applied by Bantu
personnel;
(iv) Pricing and marketing are kept abreast of the
seasonal conditions and reasonable arrangements for special commodities are made during
periods of depression;
(v) An additional sense of responsibility is developed in regard to farming, related activities and
everyday affairs;
(vi) State and local leadership, finance and personnel
exist to deal effectively with the causes of deterioration of water, soil and other renewable resources, to provide such major works and initiate and sustain, for a period, such essential
development;
(vii) Instituting and sympathetic administering of an
effective pension fund for persons beyond the
capacity to earn their own keep is inaugurated:
(Despite the vast cost - throughout the Republic
- it would prove cheap, in the end, to face this
matter constructively. The alternative - social
and political upsurges would cost much more to
contain);
(viii) A fundamentally different approach is made toward the rehabilitation of agriculture - and thus
the economy of the people - perhaps along lines
such as those suggested under 6.8 below.
Potential achievements by 1988-2000
Should these assumptions materialize, the achievements could include:
(i) A more efficient farming community, with adequate arable and pastoral land, producing an
enhanced yield of subsistence and cash commodities, both crop and livestock;
(ii) A healing of the less serious scars of earlier maltreatment of water resources, soil and natural
and induced vegetation;
(iii) A practice of conservation farming and a
stronger control of forces of deterioration, so
that the evil results of earlier maltreatment and
inefficient soil, crop and pastoral husbandry
will not occur again;
(iv) A viable interplay among industry, related services and agriculture in the socio-economy of
the people, generally raising the standards of

living and the maintenance and improvement of
the productivity of the land;
(v) Finally, the striking of a socio-economic and
political balance hitherto never achieved in
South Africa.
6.63 The Indian sector
As the study by Greyling et al. (1969) is in progress
and final conclusions and recommendations emergent
therefrom are not available, I venture the following
preliminary thoughts:
Assumptions: That (i) Improvements in the tenure, agricultural practices and marketing are consummated without
much delay;
(ii) M ore satisfactory extension services are available;
(iii) Sufficient credit is provided, under satisfactory
control;
(iv) An enhanced sense of responsibility is engendered
in the farming community, so as to assist in the
raising of the standard of farming and associated
activities.
Potential achievements by 1988-2000
Should the foregoing assumptions be met, the results
could be:
(i) A raising of the conditions for farming and, consequently, yields higher qualitatively and quantitatively;
(ii) Linked with the above, a larger and better supply
of vegetables, fruit and other products to the
Durban and other markets;
(iii) A consequent improvement in the standard of
living of the community working the land and
all associated with this.
6.64 General
It would be expecting too much that either the assumptions or the potential achievements should come
wholly true. But without faith and hope nothing
would ever be achieved in agriculture or any other
enterprise!
Although the sights may be set high for the Bantu
and the Asian communities, it is well to "hitch your
wagon to a star" in endeavouring a creative undertaking.
In the European sector the goals will not be easy to
gain but the increasing ingenuity of the farming community and the strengthened services, which should
become available, should prove invaluable to the
producers.
I refer in Chapter 7 to the production of food, plant
and animal fibre, timber and pulpwood in relation to
the population in the ethnic sectors during 1988-2000,
and conclude that, despite a doubling of population,
the contribution by agriculture and forestry will have
more than kept pace, if the basic assumptions are met.
6.65 The balance of agriculture and forestry
As this matter is common to European and Bantu
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areas and of national significance, I treat it collectively.
Assuming that a satisfactory balance be struck
among production of the country's requisite agricultural commodities, timber, pulp and wattle as regards
future planting in certain ecological localities and the
replanting or otherwise of existing tree plantations at
the end of the rotation,
the achievements by 1988-2000 could be:
(i) a sounder use of the local environment, through a
knowledge of the ecological and particularly the
soil conditions;

6.7

THE ALTERNATIVE

There is no need to conjure spectres of the dire consequences which would inevitably follow a failure to
exert enlightened and determined effort to apply the
means imperative to raising the output from agriculture in the three ethnic sectors.
Having learned something of the problems and the
potentialities in and having seen something of the
innate ability of representatives of each of the ethnic
groups, having regard for the devotion of public servants and others endeavouring to serve these communities and still having some confidence in human

6.8

nature, I believe that, if the assumptions be met, the
achievements envisaged during the next twenty years
will be attained in reasonable measure.
The objectives are attainable, but if for any reason
there be a gross and consistent failure to attain these
in either the European or the Bantu areas, the effect
upon the capacity of the Republic to feed and otherwise provide for herself could be serious. This would
mean not only increased costs of living, and massive
imports of commodities from the land, but, far worse,
socio-economic unrest and poUtical unhappiness.

NEED FOR EXAMINING THE POSSIBILITIES FOR A RE-ORIENTATION OF
POLICY AND PRACTICE IN THE BANTU HOMELANDS

The thoughts summarized below have developed since
the completion of the penultimate draft of this book:
February, 1970. For this reason they are recorded
apart from those above. Further experience in the
study of other Homelands elsewhere in the Republic
and time for contemplation leads to my asking the
following questions:
Are we sufficiently satisfied with the policy, methods
and details of technique hitherto believed to constitute
the best possible approaches to the helping of the
Bantu people to help themselves to conserve and
develop their Homelands? Has the psychological,
sociological, technical and economic progress come up
to expectation ? Has this been sufficiently encouraging
for us to beheve that we shall see great socio-economic
achievements within a reasonable time?
As time is the essence and as progress has been all
too slow despite the splendid mental and financial
effort put into policy and practice by the State and
its able, dedicated officers in the guiding department
and elsewhere, I ask in scientific objectivity that the
complex subject of poficy, ways and means, socioeconomics and the responses of the Bantu leaders and
people in the Homelands be re-examined. No one
could admire more than I do the spirit and practice so
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(ii) a reduction in the usage of superficial water resources for which extensive, vigorous tree planta.. tions are known to be responsible up to about the
15th to 20th year;
(iii) an ensuring that no localities highly suitable for
farming should be planted to trees, unless so
authorized;
(iv) the production of as much timber and pulp as is
compatible with farming within the same bioclimatic unit.

far demonstrated. Because of this I ask whether there
are not perhaps aspects which should be studied in
the search for a leaven which might stimulate and
quicken progress.
To examine the subject in any detail is neither
possible nor apposite.
Bearing in mind the policy of giving increasing
autonomy in a wide range of responsibilities and activities in the Homelands - which automatically precludes strong, direct action but inevitably places increasing weight upon the winning of the hearts and
minds of the Bantu leaders and people - the aspects
outlined below seem worthy of examination.
Against the background of reduction of people (and
livestock) directly dependent upon the land and the
raising of the tempo of guidance, extension and provision of both human and physical infrastructural
services of the kind discussed for the BiocUmatic Subregions, I counsel urgent and effective action along the
following fines:
Those bearing on communal grazing, Hvestock, crop
production touch the very heart of Bantu "individual"
and "group" custom but should not be dismissed
immediately for that reason.
(1) Establishing industries within the Homelands,
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with the supporting residential areas and requisite infrastructure, and a direct linking with the
people surplus to the capacity of the land.
(2) Suitable practical technical training in relation to
the foregoing.
(3) Organization of some effective and acceptable
form of co-operative production of crops, rainfed and irrigated, for subsistence and cash under suitable technical and economic direction:
one family one plot and some livestock too often
cannot be the socio-economic solution.
(4) Although communal grazing is deep in Bantu tradition, the possibility of placing this and livestock production upon a more progressive basis:
through the co-operative efforts of local leaders
and holders.
(5) Provision oï credit through co-operatives or other
appropriate bodies, for the furthering of development both infrastructural and agricultural in the
widest sense.
The requirements would be costly - in minds, modification of methods and man power at many levels.

Among the basic requirements would be the best possible information on the ecology - including the soils and relevant natural resources of the terrain (including
the preparation of maps of requisite kind and scale
for planning and development practice); the recruitment and training of men. White and Black, for planning and executive duties, so that progress is not
impeded through lack cf thinkers, planners and producers; the provision of relevant infrastructural facilities and the provision of storage, processing and
marketing.
Carefully selected, planned, and checked pilot projects along co-operative lines should be undertaken, to
test the viability of policy and practice. Experience
gained in Israel and elsewhere should be critically
studied on the ground.
It might be argued that money in amount and
proportion hitherto not envisaged for agricultural and
related development would have to be found. This is
true: better to find this for constructive purposes than
to expend it, perhaps later, upon control of social
disturbance.
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CHAPTER

7

Twenty to Thirty Years Onward: Population in
Relation to Potential Agricultural and Related
Production in the Province

7.0

SUMMARY

K REVIEW of the opinions of the Food and Agri•'*- culture Organization (F.A.O.), Malin, Réveile and
Clark - as examples of the more pessimistic and the
more rosy approaches to the world challenge of increase in ratio of population to the probable availability of food by the turn of the century - and my own
studies in Trans-Saharan Africa leads to the conclusion that F.A.O. has been over gloomy and the other
authorities over optimistic about the striking of the
vital balance.
The distribution of the total rural and urban population, in Natal, by districts, in 1967 is summarized
in Table I. Data regarding the European and Bantu
populations within each of the Bioclimatic Groups
appear in Table II, together with the areas occupied.
The existing agricultural conditions within the
Bantu homelands are reflected by recent relevant
statistics.
Bantu farming does not produce food and associated materials sufficient for the needs of those on the
land: these also depend in considerable measure upon
food and other items purchased with money won by
members of the family groups working beyond the

7.1

homelands. About two-thirds of the adult male population are absent at any one time. Unquestionably
the homelands must be relieved of a high proportion
of their people and livestock, if agriculture is to thrive.
European agricultural and related production is
briefly reviewed, only, because estimates for future
production are summarized in Chapters 4 and 6: its
future is considered to be encouraging, assuming certain conditions. The nature of these - applicable irrespective of ethnic group - is outlined under the activities essential to generating greatly enhanced efficiency
in agriculture and forestry; the necessity for "border"
and other industries for the employment of Bantu unable to gain a livelihood in the homelands; imperative
regulation of the population of all ethnic groups
through birth control and, finally, the consistent
inculcation of mental and moral values imperative
to the task.
Although the Province would not be self-sufficient in food and related material by the year 2000, it
could make an important contribution to its own
requirements and those of the Republic . . . but only if
the requisite conditions are met.

OBJECTIVE

The prospective population of the several ethnic sectors in the Province is examined in relation to its potential agricultural, forestry and related development
toward the end of the century. I seek to answer the
question whether the "population bomb" - an unnecessarily scare mongering but expressive term could be counteracted by the productivity of the land
occupied by the then contemporary population,
assuming that the Province would continue to draw

from as well as contribute to the food and other biological resources of the Republic as a whole. This
assumption certainly makes the question less recondite because, whilst the Province - as is later shown would contribute proportionately massively to its
own larder, raiment, shelter and other needs, it
would inevitably have to import many commodities
either as essentials or as amenities of life.
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7.2

BACKGROUND

Since the end of the last war world literature about the
impending population crisis has grown apace, a fair
proportion of this stimulated by endless international
and other conferences and study groups dedicated to
this topic. Among these have been the World Population Conference (1965) and a comprehensive report
by the World Academy of Art and Science, edited by
Mudd (1964), comprising many notable papers with
many references. The latter is more realistic than many
reports, because it discusses the interplay of a rapidly
multiplying population with an accelerated development of renewable natural resources.
The following points are noteworthy:
(i) According to U.N. (1958, 1965) statistics, at
medium estimation, the population of the world
at the mean annual rate of 1,7 per cent increment
will be some 7 000 million by the year 2000 doubling roughly every 35 years,
(ii) Africa south of the Sahara (some 9 million sq.
miles) should carry 450/500 million people by
A.D. 2000 and by A.D. 3000 no less than 14 000
million - the increment being about 3 per cent
annually, contrasted with 0,8 per cent for the
United Kingdom and 1,6 per cent for the United
States. In most of the African States the registration of birth and mortality is very casual, thus
these estimates might be far out.
(iii) The Food and Agriculture Organization (F.A.O.)
has insisted since its inception that hunger is on
the march globally, except in the highly developed
European countries capable of importing and
paying highly for their needs, in the United States
and Canada where vast harvests and annual returns of various commodities required for raiment
and shelter are commonplace and in some countries in the cold temperate, warm temperate, subtropical and tropical regions, where the population per unit area is still relatively small.
F.A.O. bases its conclusion upon the slow increment in subsistence and cash crops and livestock products, on the low levels of farming
ability and industry in almost all the developing
countries in Africa, Latin America and Asia, and
upon the fantastic increment in population in
India, China and some other tropical lands. It
apphes, moreover, as a criterion the food requirement of Western man - whose food habits are
those of only a quarter of the World's people!
Some authorities, including several sociologists
and economists, have either literally or by implication supported what Clark (1967) has termed
"an extraordinary mis-statement", made in 1950,
that a lifetime of malnutrition and hunger is the
lot of at least two-thirds of the World's population. Although F.A.O. had recently reduced this
to 10-15 per cent suffering from actual hunger
and 35 - 40 per cent being malnourished
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(Sukhatme: 1961), the suggestion that about half
the population of the globe suffers from hunger
and malnutrition continues to be used as a propaganda argument. (This is true of the "Freedom
from Hunger" campaign. Tremoliers (1968), a
leading student, dismisses F.A.O.'s claim as "nonsense"!)*
In a review of the United Nations (1968) report
on international action to avert the impending
protein crisis, it is asked whether the position is
quite as gloomy as made out, the thought being
that it would be wiser were the U.N. and its agencies, particularly F.A.O., positively to encourage
the more developed and the developing countries
alike by stressing the efforts that the latter are
making to meet their own requirements {Nature:
April, 1968). t According to a conference organized
at Cambridge by the Ministry for Overseas
Development (April, 1968), there are clear signs
that the developing countries are averting the
prospect of widespread famines and permanent
malnutrition. Indeed there is even some thought
of a world food surplus and a call for expansion of
rural industry . . . in the belief that the main
problem in the developing lands in the coming
decade will not be malnutrition but rather mass
unemployment, resulting from marked changes
in agricultural methods, practices and employment,
(iv) A sounder view of the problems of population and
food in the years ahead has been expressed by
other investigators. Among these Malin (1965),
on experience in Russia and elsewhere. Réveile
(1966) in the United States and Clark (1967),
taking into consideration the potentialities of
both vast uncultivated and only lightly cultivated
areas in the tropics and various other means of
either raising or synthesizing food, have recorded
more realistic estimates. From studies elsewhere
I myself (Phillips: 1959, 1961/1966) concluded
for Africa and the other two tropical continents
that, provided ecological and related approaches
were taken and adequate imagination and industry were exerted, it would be possible to feed the
greatly enlarged populations of the future. The
extraordinary challenges in India, China and elsewhere in Asia demand extraordinary measures.
To be effective those in India and China must
include a sufficiently widely distributed and intelligently administered system of birth control clinics. Failing this, population would in time, make
demands which would be difficult, perhaps impossible to meet.
* 1971: FAG has recently conceded that insufficient food production is less a threat than recently argued.
t Vide Nature (1968B) for a note recording an all-time record
harvest of grain in India and Pakistan for the season (1967-68).
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7.21

Brief resume of arable and potentially arable
land in the world
To enable us to draw an informed conclusion regarding the productive capacity of the terrain, in relation
to a great increment in population, we must examine
briefly certain information regarding both the world
and Africa:
(i) Assuming a world area of 13,527 billion arable
hectares, F.A.O. (1963) subdivides this area into
1,45 million ha. of arable, 2,59 billion ha. pastoral, 4,06 billion ha. under forest and scrub and
5,4 billion ha. of land unused but potentially
usable, including that both built on and waste.
The current agricultural area is therefore about
4,04 billion ha. (1,45+2,59 bilHon).
(ii) Malin (1965), by contrast, estimates the area
which could be intensively worked in one manner
or another, thus:
(a) By extending the area from 1,45 to 2,67 billion ha., according to methods presently in
use: this would, in itself, add greatly to the
annual production, particularly were the
present methods to be raised in efficiency,
say, two-fold;
(b) by additional capital expenditure on development and by increasing the efficiency of production: 5,49 billion ha., representing a truly
vast expansion. If production efficiency were
to be raised to twice that of today; the total
yields would increase tremendously;
(c) by large intrusion of capital and the application of new methods, the vast area of 9,33
biUion ha. would be available, with a consequently prodigious increase in potential productivity.
(iii) Clark (1967) has worked on the basis of the concept of so-called "standard farm land" - that is
"the sort of farm land to which we are accustomed
in the humid temperate countries, capable of producing one crop a year, or substantial quantities
of grazing throughout the summer . . . The limiting factor is taken as moisture rather than temperature . . . the high temperature, high rainfall

Group

tropics are however entered as the equivalent of
two units of standard land, implying the possibility of growing two crops annually . . ."
Tropical and warm subtropical regions of lower humidity are estimated at below the standard land
equivalent, for example, variants of the subhumid
range from 5/6 to 2/3 to 1/2 in relation to 2/1 of the
humid tropics, whilst subarid regions suitable for
natural pasturage and too uncertain for cropping, in
the absence of irrigation, are rated as low as 1/30,
depending upon their capacity for yielding grazing
or browse. These lower co-efficients are, of course,
more widely applicable in Africa - including much of
Natal - than are the higher values of 1 and above.
Clark concludes that the potential agricultural area
of the world, taking the tropical lands as equivalent
to 2 units only of standard land, is the equivalent of
7,7 billion ha. of standard land (2,039 billion ha. being
the standard farm land equivalent of two crop tropical
areas). On this rating Africa has the equivalent of 1,555
billion ha. (0,732 billion ha. being the standard farm
land equivalent of two crop tropical areas).
But Clark goes even further: by assuming a maximum co-efficient of five for the tropical lands, he estimates a total of 10,7 billion ha. of standard land for
the world. (Based on very high yields of certain crops,
such as sugar, tropical grasses and so forth and for
annual crops such as rice, two and even three crops
yearly, this is theoretically feasible.)
From my examination of the productivity potentialities in three tropical continents (Phillips, 1961, 1966) I
believe Clark is unrealistic in applying widely the coefficient of 5 but accept that of 2, fairly extensively,
for the humid tropics and 2 to 5 when selected crops
on the better soils are suitably fertilized, well managed
and irrigated in the hot subhumid to desert bioclimates.
For the sake of a very rough comparison, I venture
the following co-efficients for the eleven Bioclimatic
Groups in Natal, in relation to Clark's so-called
"standard farm land" in the sense of arable and
pasturage - browse.

Co-efficient of
tStandard Land

Estimated
Percentage of
Total Area
tArable

Sq. miles

1 Coast Lowlands

*x2-4 (sugar)
x2 (other crops)

40

2 796

2 Coast Hinterland

x2-3 (sugar)
x1-2 (other crops)

20

3412

3 Mist Belt

x2
xl

40

1928

4 Highland Sourveld

xl

30

4 309

5 Montane Fvnbos

1/20

0

715

6 Upland Wooded Savanna (molster faciation)

x1/3

20

3 743

(sugar)
(other crops)
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Table - continued
Group

Estimated
Percentage of
Total Area
{Arable

Sq. miles

7 Riverine (Lower Tugela)

xl/30

5

225

8 Upland Wooded Savanna (drier faciation)

xl/10

20

6 006

9 Lowland/Upland Scrub and Wooded Savanna: Zululand

xl/20t

20

1 124

10 Riverine and Lov^land Scrub and Wooded Savanna

x1/20t

25

5128

11 Lowland Scrub and Wooded Savanna

x1/30t

30
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* X indicates "fold" or "times", e.g. x2 = 2-fold, 1/20—20 times
less than unity.
+ Under rain-fed conditions; under irrigation the co-efficients
could be: 9: X 3; 10: X 2 - 3 ; 11: X 3 -4.

I cite the conservative estimate of 1,5 billion ha. of
arable, the 2,59 billion ha. of pastoral and the 4,06
bilUon ha. of forest and scrub (total 8,1 billion ha.)
by F.A.O., the more optimistic estimate of 7,7 billion
ha. of standard land (of higher productive potential
than F.A.o.'s areas) by Clark, and Malin's even more
optimistic 9,33 billion ha. (also of higher potential

7.3

7.4

productivity than F.A.O.'S areas) in support of my own
view that there is much more land available for crop
and livestock production than is commonly realised.
I omit the oceans, bodies of fresh water and biochemical and other techniques for the production of various
substances convertible into food, clothing and material
to house man and beast.

The population maps should be read against the
background of Table I: which gives the total population, rural and urban, by districts, 1967 for the Province. Table II records the number of Europeans in the
European areas, the Bantu in the European areas and
the Bantu in the homelands.

THE AREA OF THE BIOCLIMATIC GROUPS

Table II also summarizes the dimensions of the groups
of Bioclimatic subregions.
The estimated population for 1967 establishes that
in the roughly 30 000 sq. miles under report 1,933
million of all races are in the rural areas, at a density

7.5

It is thus evident that we could apply a boosting co-efficient
to a very limited proportion of the Province only!
For details of the proportion of arable land estimated for
each of the Bioclimatic Groups, vide Chapter 6.

THE POPULATION OF NATAL TODAY

Inspection of the tabular data (Table I) and the maps
(Map XII) throws light on the total estimated population in 1967, contrasted with those for 1951 and 1960.
The estimates for 1967 are adequate to permit the
drawing of conclusions about the increments in population over the years.

of 67,32 per sq. mile, the European sector carrying
37 000 people at a density of 2,07, the Bantu in the
European areas being 645 000 at 36,07 density and the
Bantu in their homelands being 1,311 million at a
density of 125,86.

THE BANTU AREAS: PRESENT AND PROSPECTIVE

It is impossible to do justice to this complex subject
in a few pages, but I endeavour to review several salient features of the conditions existing, and endeavour
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to draw tentative conclusions about the prospects for
the Bantu homelands by the end of the century.
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Existing conditions: People, livestoclc and land:
December, 1967*
According to official and other records some of the
prime statistics of interest, at the end of 1967, in the
Locations and Reserves and on land privately owned
by Bantu, in rounded figures, were:
Land
10 416 sq. miles
Population
1311000(1413 000:
Dept. B. Ad. & Dev.
1967)
Families (5 persons)
282 500
Population density per sq. mile 125,86(117,17:Dept.
B. Ad. & Dev.: op.
cit.)
Family density
1:13 morgen approx.
Per caput
1:1,78 morgen

Total livestock: cattle units! . 1502 800
Cattle units per family
. . 5,31
Estimated overstocking . . 28,58 percent overall
Recommended stocking: cattle
unitst
1 196 630
Recommended stocking rate:
1 cattle unit
3,076 morgen
Stock percentages:
In cattle units
Cattle
84,38 per cent
Equines
6,10 per cent
Goats
6,94 per cent
Sheep
2,58 per cent

I acknowledge aid from Department of Bantu Administration
and Development in ttie matter of data.

1 cattle unit is 1 large bull, ox, cow, equine or 6 smaller animals such as sheep and goats.

7.51

100,00 per cent

Table I Population of Natal - All races: 000's
1960

1951

1967*

District
Urban
Alfred . . .
Babanango
Bergviile
Camperdown
Dundee
. .
Durban
. .
Estcourt . ,
Impendle
Inanda
. ,
Ixopo . . .
Klip River . .
Kranskop . .
Lions River .
Lower Tugela .
Mapumulo . .
Msinga. . .
Ndwedwe . .
Newcastle . ,
New Hanover .
Ngotshe . .
Paulpietersburg
Pietermaritzburg
Pinetown . .
Polela
. .
Port Sliepstone
Richmond . .
Mlazi
. .
Mvoti . . .
Mzinto . . .
Underberg
Utrecht
. .
Vryheid
. .
Weenen . .
Eshowe
. .
Hiabisa
. .
Ingwavuma .
Lower Mfolozi.
Mahlabatini .
Mtonjaneni
Mtunzini . .
Nl(andla . .
Nongoma . .
Nqutu . . .
Utiombo . .

2,
0
1
2
19
467
10
0,
8,
2,
16
0
7
10

5,8

1,0

Rural

Total

Urban

Rural

Total

Urban

Rural

Total

43,9
12,2
28,7
28,6
42,6

45,9
12,5
29,7
31,3
62,3
467,6
61,4
14,9
52,2
62,9
66,7
25,6
29,5
75,3
38,0
60,8
37,3
65,6
38,7
33,6
19,3
130,8
54,9
28,3
80,2
31,0
49,7
47,4
107,1
11,1
32,1
66,9
21,6
55,9
33,2
47,8
44,6
28,6
26,3
39,7
47,9
39,4
39,5
20,3

2,9
0,3
1,1
5,0
23,5
607,9
14,1

43,3
13,0
32,6
38,1
41,5

46,2
13,3
33,7
43,1
65,0
607,9
74,3
16,6
83,0
72,5
81,1
28,3
35,8
94,0
44,9
70,3
39,9
82,7
44,5
32,8
23,4
171,3
74,8
33,3
83,7
37,3
66,6
51,3
114,3
12,2
36,2
74,2
20,9
79,6
48,4
69,6
69,3
42,9
32,6
56,3
49,8
48,9
45,9
26,8

3,2
0,3
1,3
5,4
25,3
731,8
19,6

48,0
14,4
36,1
42,1
55,7

51,2
14.7
37,3
47,5
81,0
731,8
78,3
18,2
107,8
80,9
94,8
31,3
44,4
100,4
49,9
78,0
44,3
101,9
49,2
36,2
25,5
196,0
109,3
37,0
94,1
41,5
74,4
57,7
126,2
13,3
40,6
82,3
22,8
88,2
53,7
77,3
77,9
47,6
36,2
62,4
55,3
54,1
51,1
29,7

51,1
14,8
44,0
60,9
50,3
25,1
21,6
64,5
38,0
60,8
37,3
47,0
35,7
32,6
17,1
38,1
23,8
27,4
63,4
29,0
47,9
41,8
95,4
10,6
27,1
56,1
18,5
52,2
32,4
47,8
38,3
28,6
24,9
37,7
47,9
38,4
39,5
20,3

39,0
2,3
27,4
0,6
11,5
15,4

29,6
4,6
1,2
3,1
128,6
56,0
0,8
18,3
2,4
10,9
7,7
16.2
0,7
6,6
12,8
3,7
4,4
2,8
0,7
9,5
1,2
5,1
1,6
0,8

60,2
16,6
44,0
70,2
53,7
27,7
24,3
78,6
44,9
70,3
39,9
53,1
39,9
31,6
20,3
42,7
18,8
32,5
65,4
34,9
55,7
43,6
98,0
11,5
29,6
61,4
17,3
75,2
45,6
68,9
59,8
42,9
31,4
51,2
49,8
47,3
46,1
26,8

61,6
3,1
35,5
0,6
17,8
16,2

30,9
6,2
1.2
3,1
148,9
88,9
0,9
22,0
3,0
12,6
9,5
18,5
0,6
7,7
14,3
3,7
4,9
3,2
0,8
11,8
1,4
5,8
1,6
0.9

68,7
18,2
46,2
77,9
59,4
30,8
26,6
84,2
49,9
78,0
44,3
71,0
44,0
34,9
22,4
47,1
20,4
36,1
72,1
38,7
61,8
48,2
107,7
12,7
32,8
68,0
19,1
83,3
50,5
76,5
66,1
47,6
34,8
56,6
55,3
52,5
50,2
29,7

* Estimated by Pienaar and Associates (1968).
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Table 11 The Dimensions and Population of the Bioclimatic Groups of Natal and Zululand (1967)
SUMMARY

BIOCLIMATIC GROUPS-AREAS IN SQUARE MILES

Area
sq. m

1

2

3

4

Grand Totals

29 605

2 796

3 412

1928

4 309

715

3 743

White Areas

17 883

1429

1458

1610

3 245

112

White Areas shared by Bantu

17 883

1429

1458

1610

3 245

Bantu Areas

10416

1 309

1844

283

761

1

2

3

4

356 469

358 147

113423

162 500

6 632
4,64

4 575
3,14

3 948
2,39

Bantu in White Areas
645 000
Density 36,07

103 887
72,70

73518
50,42

Bantu 1 311000
Density 125,86

245 950
187,89

280 054
151,87

White 37 000
Density 2,07

9

10

11

225

6 006

1 124

5128

219

3 041

36

4418

254

2 099

181

112

3 041

36

4418

254

2 099

181

103

686

189

1588

789

2 836

38

6

7

8

9

10

9 848

173 090

25 954

291 903

67 677

426 944

7 044

4 557
1,40

108
0,96

6 004
1,97

106
2,95

6125
1,39

473
1,86

4 359
2,08

113
0,62

62127
38,59

79132
24,39

2 204
19,68

94 910
31,21

2219
61,64

126 499
28,63

9100
35,83

86 865
41,38

4 539
25,08

47 348
167,31

78 811
104,94

7 537
73,18

72176
105,21

23 620
119,73

159 279
100,30

58104
73,64

335 720
118,38

2 392
62,95

*NOTE:
(1) The districts of Ingwavuma and Ubombo are not included.
(2) Only a part of the district of Hlabisa falls within the map, but
the eastern portion (Coast Lowlands) being sparsely populated, the total data have been used.
(3) Durban district, being wholly urban, has been omitted.

7.52

Planning statistics: based on 576 909 morgen
planned in 1963
Arable land recommended
. . • 16,19 per cent
Morgen per cattle unit recommended.
3,16
Morgen per economic unit recommended
39,30
Cattle units r e c o m m e n d e d . . . . 182,000
Cattle units recommended per family. 12,42
Arable land recommended per family.
6,35 morgen
7.53 Data for 1963 as a guide to the future
Average yield of grain (maize, kaffircorn) per morgen
planted in 1963: 399 929 morgen planted, average
yield 3,32 bags (200 lb.) per morgen sown.
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RURAL POPULATION IN EACH OF THE BIOCLIMATIC GROUPS

Rural Population

Total 1993 000
Density 67,32

6

5

5

11

(4) Districts all Bantu in area are: Nongoma, Mahlabatini,
Nqutu, Nkandla, Msinga, Mapumulo, Ndwedwe, Mlazi.
(5) Districts all White in area are: Utrecht, Lions River.
(6) Districts nearly all White in area are: Ngotshe, Vryheid,
Babanango, Mvoti, New Hanover.

Taking into account the estimated yields of maize
and kaffircorn (1,15 million 200 lb. bags), or 1,29
million bags of grain; beans and cowpeas* the authorities estimated that the production was only 55 per
cent of the estimated requirements.
On the basis of the returns for 1963, it was estimated
that at the rate of 1,8 bags per person per annum the
total requirements would be 2 397 million 200 lb.
bags, the actual shortage of grain would be 1,189 million bags from 35 districts and the surplus from 7

* 1,15 million bags of grain+146 000 bags of beans and peas.

AGRICULTURAL POTENTIALITIES

districts 121 390 only (Empangeni, Hlabisa, Newcastle,
Nongoma, Nqutu, Paulpietersburg and Vryheid). It is
noteworthy that the Tomlinson Commission (1955)
estimated the requirement to be 2,5 bags per person or
12,5 bags per family - at which rate the total requirement and the related shortage would have been
greater.
7.54 Main subsistence needs
On the basis of information issued by the National
Nutrition Council (1945), as revised by the Division of
Soil Conservation and Extension (Dietetic Section)
(1960), examined and adjusted to the circumstances
in this Province by the Department of Bantu Administration and Development (1968: in ms.), the main
subsistence requirements per person per annum may
be summarized thus:
Taking as the basis a population of 1,412 million
(1960 census) the total annual requirement of food was
estimated to be:
total for 1,412
per
person per million people
Grain and legumes
per annum
annum
tons
lb.
Maize
243 696
345
Kaffircorn
64 985
92
48 739
Beans
69
32 492
Cowpeas
46
16 246
Groundnuts
23
Roots
Sweet potato
Irish potato
Madumbi (Colocasia)
Vegetables
Pumpkin
Mixed
Fruits
Banana
Citrus
Papaw
Mango
Other
Meat, Fish, Eggs
Beef
Mutton
Pork
Goat
Pouhry
Fish
Eggs

575

406 158

46
23
23

32 492
16 246
16 246

92

64 984

69
69

48 739
48 739

138

97 478

6
6
6
6
23

4 238
4 238
4 328
4 238
16 246

47

33 198

92
23
6
23
6
6
6

64 985
16 246
4 238
16 246
4 238
4 238
4 238

162

114 429

Milk
Sugar
Salt

total for 1,412
per person million people
per annum per annum
lb.
tons
115
81 232
32 492
46
18
12714

7.541 Purchased requirements
The commodities bought to augment or improve the
staple diet vary, but the following gives a fair impression of the commoner items:
On the basis of 1,4127 million people, the total
annual purchases would be of the following order:
Maize
160 900 tons (if bread be
bought, 95 987 tons only)
Kaffircorn
60 800 tons
Legumes other than
Groundnuts
16 240 tons
Groundnuts
15 370 tons
Bread
(4 02. per person per
diem: 64 900 tons - maize
being reduced accordingly, as noted above)
Meat 0 self-sufficient
Beef
0 self-sufficient
Mutton
Luxuries Sugar
32 490 tons
Tea
3 lb. p.a.: say 2 300 tons
Coffee
2 lb. p.a.: say 1 400 tons
Salt
181b. p.a.: say 1 270 tons
It is noteworthy that the ratio of certain commodities grown and consumed and purchased is roughly
as follows:
Grown
and consumed Purchased
Maize
3
2
Kaffircorn
13
12
Legumes other than Groundnuts 5
1
Groundnuts
16
15
Bearing in mind that the standard physiological
minimum subsistence formula adopted for international
comparison (de Vries: 250-300 kg/person/year of
"grain equivalent") is about 550-660 lb. and that 400500 kg (880-1 100 lb.) represents a very considerable
increase above this minimum grain equivalent, the food
requirements are scaled comparatively high. Changes
could be rung on the grain, legume, vegetable and
fruit levels to make a number of diets, ranging from
550-660 lb. (the physiological minimum) to 880-1 100
lb. upward, whilst the substitution of meat or other
animal protein would make a satisfactory balanced
diet.
All the commodities listed are producible in one or
another Bantu area, whilst those in the Coast Lowlands and Coast Hinterland all could be produced,
including sugar and, in the first group, also salt.
Obviously, for one reason or another, these ideal to
235

AGRICULTURAL DEVELOPMENT - TUGELA BASIN

near-ideal circumstances do not exist in reality. But the
point to be stressed is that, with variations and substitutions, the ingredients for "standard" and "above
standard" grain equivalent or grain equivalent plus
animal protein diets either do or could exist. Whether
the existing arable and pastoral land available per head,
perfamily of 5 or per the traditional group of families which may number, say 20 to 40 or more persons - is
adequate to produce the food required is the question.
7.55

What is the present capacity and what is likely
to be the capacity, in twenty or thirty years time,
of the Homelands to support the present and the
prospective populations ?
The Department of Bantu Administration and Development (1959 cr.se^.) has gathered information by special investigation and through long experience. On
the assumption that 3,5 morgen of arable land and 16
cattle units represent an "average economic unit", producing - at 1963 monetary values, the equivalent of
R41,9 from the arable land and R80,0 from the cattle
units, or a total of R121,9, only about 31 per cent of
the population could win a livelihood because of the
shortage and productive capacity of arable and pastoral land. This is tantamount to about 69 per cent of the
people - on this basis of calculation - virtually having to
win a living from employment, either upon European
farms or in '^border" or other industries and services.
According to the planning statistics recorded for
1963 - vide 7.52 above - that is 6,36 morgen arable
land and 12,42 cattle units per family, the showing
would be much the same today. The Tomlinson Commission (1955) took this view for the future and the
policy apparently is to work towards this objective
as efficiently as possible, taking into account all the
relevant circumstances, present and anticipated. The
department is constantly revising details.
7.56

Employment outside the Homelands and its interrelations with the concept of the family group
Surveys by the Tomlinson Commission (op. cit.) revealed that agriculture provided about half of the
earnings of a Bantu family, the balance being derived
from employment. The income from agriculture in
Natal is actually roughly divisible into, say, 42 per cent
from crops and 58 per cent from animal production.
Calculated on the "average economic unit" in Natal^
crop production could provide 34 per cent of the income and animal husbandry 66 per cent (dept. B. Ad.
& Dev.: 1968). The mechanics and proportions of
employment - other than on Bantu agriculture - are
perhaps best understood on the basis of the structure
and behaviour of the traditional family group, which
is receiving attention in Bantu agricultural and socioeconomic studies in the Province. The department is
interested in the family group as a prospective unit in
administration rather than in the smaller unit, the
family.
An example illustrates the simpler features of such
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a group and how some of its adult male members are
employed outside agriculture and win money, an
appreciable proportion of which contributes to the
needs of those who remain at home.
The progenitors of a prospective family group are a
male and female, who, we assume, establish a 2nd
generation of 3 male sons, all of whom marry, and a
3rd generation to comprise, inter alia, 9 sons. The total
is now 4 plus 9, or 13 males. Of the 2nd generation frequently one male will work away, his place, in due
time, being taken by an elder male of the 3rd generation. Ultimately it is generally true that of the 13 males
only 4 will remain at home as full-time farmers, 8
being employed outside of the homelands. This ratio
of farmers to workers abroad, of the male progeny of
a group of 2nd and 3rd generation people, is said to
be common. This agrees with the existing circumstances that only about one third of the rural family is
able to remain at home, because of the economic pressure resulting from the insufficiency and the low productivity of the land available for cattle units and
crops, to meet the requirements of all the families within the social groups. Money must be found - and thus
8 of every 12 or 13 males are inevitably lost to farming.
It is noteworthy that each wife will be granted a
"land" of whatever dimensions may be available in
the circumstances - she having to feed her own family,
as far as possible, from farm products. Obviously, as
arable and pastoral land is limited, the needs of the
family can only be met by a high proportion of the
males of the group working abroad.
According to purely numerical data for 1967, one
person in the homelands can expect to "work" no
more than 1,78 morgen of arable land, the range in
productivity therefrom being from, say, 4 - 6 bags of
grain per morgen in the best bioclimatic groups to
3 to 1 to 0 bags in the drier groups.
The average number of cattle units (6 small stock
rating as 1 cattle unit) per family was 5,3 in 1967.
7.57 Cattle units according to bioclimatic groups
Data obtainable from the guiding department (1967)
permits the following rough classification of carrying
capacities of cattle units according to Bioclimatic
groups:
1 Cattle Unit to
Bioclimatic group
Number of Morgen
1 Coast Lowlands; Moister
2,5 to 3
Zululand: More severe
4 to 5
2 Coast Hinterland: better veld 3
3 Upland Forest, Ngome
3
4 Highland Sourveld (e.g.
Drakensberg Locations I and
II and Upper Tugela Location) 2,5 to 3
Impendhle
2,5
6 Tall Grassveld types (moister
facies)
2,5 to 3,5
8 Tall Grassland types (drier
facies)
3 to 4,5
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Bioclimatic group

1 Cattle Unit to
., ,
^,.
Number oj Morgen

9

Lowland to Upland Mild Subarid Mixed Scrub and Wooded
Savanna (Zululand) merging
into Group 10
3,5 to 4
10 Riverine and Lowland Mixed
Scrub and Wooded Savanna
4 to 5 - 6 in more
severe areas
7.58 Conclusion regarding the capacity of the existing
areas of the Homelands to provide food and
other domestic requirements by the turn of the
century
The present yields from crop husbandry in the homelands do not nearly meet the food and associated
requirements of the people therein. Livestock products could, of course, make a much greater contribution were the presently available resources utilized
in the most satisfactory manner possible in the circumstances. This still clashes with tradition.
Accepting that the population is likely to double, at
least, by A.D. 2000, it is a fair assumption that neither
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crop nor livestock products will be sufficient for the needs
of the population, no matter how good the responses
of the farmers and others concerned may be to the
extension services, credit and other forms of assistance
rendered by the State. Highly efficient agricultural production and processing, effective and well planned and
administered importation, from elsewhere in the
Republic, of staple and other foods and related needs,
the provision of adequate employment in and near
the homelands will be imperative to the satisfactory
feeding, clothing and housing.
Birth control - probably through suitably distributed clinics - is an equally urgent need for early introduction with the help of education of the simplest
kind.
Timber and other forest products, even if much
expanded are unlikely to satisfy all the demands within the homelands, but would provide the media for
local use and also funds for the purchasing of related
needs from elsewhere.
Gloomy as these conclusions appear, they are indeed little different from those which could be drawn
for many another country or region in Africa.

PRODUCTION IN THE EUROPEAN AREAS

As summaries for present and prospective production
are recorded in Chapters 4 and 6, it is unnecessary to
discuss in detail the agricultural and forestry production in the European areas. It is evident that the prospects for greatly enhanced production - in amount
and in range of commodities edible and other - are
encouraging, assuming that certain conditions are
moulded to serve the cause of farming effectively both
rain-fed and irrigated land.
Whilst, it might seem that the Achilles heel could be
the lack of water for a satisfactory expansion of firstclass irrigation farming, I believe that in the course of
20 - 30 years increasingly practical use will be made of
techniques in desalination of sea water and in the
pumping of this water to considerable distances. The

varied literature already appearing as the result of
work in the United States, Israel, portions of subdesert
and desert, Africa and Australia, among other countries, and the deep interest being shown by the South
African Government and others in these two aspects
of this new approach make further discussion superfluous.
But it must be stressed that the imperatives to the
winning of rich yields from annual and perennial
crops, trees and livestock, must be fulfilled if reality
is to match the theoretical possibilities. Attention is
directed, therefore, to the points made in the succeeding section, points which are as fundamental for application in the Bantu and the Indian sectors as in the
European.

7.7 CERTAIN LINES OF ACTION IMPERATIVE TO CONTROLLING THE SO-CALLED
'POPULATION BOMB" AND ITS EFFECTS UPON THE LAND AND THE PRODUCTION
OF FOOD AND ASSOCIATED NECESSITIES BY THE YEAR 2000
It would be tedious to record all the activities which
should be directed to the ensuring of vastly increased
yields of food, materials for clothing and for shelter.
I confine attention rather to some of the outstanding
and, in many respects, simpler of the imperatives.
Were it practicable to bring into being and, thereafter, sustain at a high tempo the activities noted
below, remarkable progress would be made in 20 to 30
years.

1 More efficient use of the existing arable and pastoral areas - veld and established pasturage - so as to
attain a much higher yield of specific crops, meat and
milk per unit area.
2 A scientific and planned expansion of arable areas
and established pasturage, accompanied by an improved management of land, crops and livestock including copious stored grain and fodder.
3 Enlightened management of existing irrigable land 237
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leading to large yields of high quality annual and
perennial commodity crops.
4 A soundly conceived expansion of irrigable land,
accompanied by satisfactory management, the desalination and pumping of sea water by nuclear power
playing a prime role.
5 Development and systematic application of technique for the extraction and preparation in edible
form of leaf protein from rapidly grown crop plants
and also readily collectable indigenous growth (Vide
the work of Pirie et al. (1966, 1967), Rothamstead and
also in the U.S.A.); the development of food and
associated needs from algae; the production of really
large amounts of freshwater fish, especially in the Bantu homelands and the educating of Bantu to eat fish.
Marine fisheries and the production of various foods
and other commodities from the plankton, benthos and
seaweeds of the Indian Ocean are highly important.
6 Attending to the problems and potentialities of
the production of food and associated material in the
Bantu homelands, with intimate interplay with subsistence and cash farming.
7 Providing appropriately administered credit for
all engaged in agriculture and in the secondary industries associated therewith.
8 Research into the prime problems in agriculture
and forestry, duly linked with education and "extension".
9 Guidance in the economics of production and marketing, at all levels and for all ethnic groups.
10 Attending to various fundamental matters, such
as: the selection of the most suitable varieties of crops
for the bioclimatic subregions; the raising and maintenance of fertility and the developing of suitable

7.8

"BORDER" AND OTHER INDUSTRIES

From the repeated emphasis upon the necessity for the
land in the Bantu homelands to be relieved of a high
proportion of the pressure from man and beast, it
should be clear that early and steadily improving facihties for employment for the Bantu, surplus to the supporting capacity of the land, must be provided. This
must be both in the European areas near the homelands - the "border" industries - and, later, when the
timing is propitious, in the homelands themselves.*
The steadily improving educational and "extension"
services could then generate much deeper interest, industry and efficiency in Bantu cultivators, pastoralists
and farmers. But there must be a steady sharpening

* Written in late 1967: It is encouraging thiat the Minister of
Bantu Administration and Development announced in November, 1969 that the Government would provide facilities
for investment of European capital, for industrial development, within the Bantu homelands.
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physical characteristics on the soils wherever possible;
combating of pests and disease without seriously disturbing the biotic balance; development and usage of
mechanized methods for field and other practices, with
particular reference to the timing of prime operations
such as the seasonal preparation of land, phytosanitation, harvesting and simple processing; the selection breeding, feeding and health of livestock best
suited to the ecosystems and, at the same time, viable
economically; the integration of all the facets of crop
and livestock farming, the evolution of appropriate
farming systems and the timely adjustment of these
as circumstances dictate; the inculcation of the practices of thinking and planning in all classes of farmers.
11 A systematic interplay of production, processing,
storage, transportation and marketing - a veritable
congery of highly complex operations singly and together setting recondite problems to the primary producer.
12 Striking, by wit and through experience, a suitable balance between crop and pastoral farming on the
one hand and the production of timber, pulp and
wattle on the other - a challenging task for the future.
13 Basing policy and practice in agriculture and
forestry upon ecological foundations and approaches,
thus working toward the sound use of land, according
to the interplay of climatic, edaphic and associated
factors and circumstance.
14 The sound integration of a more efficient labour
force and an effective application of mechanized
methods, in the several phases of crop and livestock
husbandry and production and in the sugar, forestry
and wattle industries.

of technique in the stimulating and guiding of Bantu
of primary producer.
The thought of "border" and other industries and
services conjures up the associated matter of fuller
social services - education, training and other forms
of self-disciplining the Bantu, and pubhc and family
health - and the necessity for these being developed
and maintained in keeping with the demand.
7.81 Regulation of the population
Over-population is the Achilles heel in the Bantu
homeland. Birth control - in its spiritual, moral, educational and medical aspects alike - must be faced with
courage and enlightenment by State and Church.
However excellent may be the public and other efforts
exerted to raise the yield of food and other prime
needs, modern health and other services inevitably
raise to a norm the birth and survival rates and, to a
point, extend the duration of man's days. Without a
wise appUcation of birth control, the Bantu cannot
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win the richer fruits of the labours of the farming
communities.
Education, birth control, agriculture, forestry and
industry must work in unison if the "bomb" is not to
blast the equilibrium essential to progress and happiness.

in the course of time, there remains the over-riding
truth that education, the winning of knowledge and
the more difficult art of gaining wisdom, and keeping
burnished the moral aspects of life - in proportion to
the measure of their application - are certain to win
or lose the battle in feeding, clothing and housing in
Natal as everywhere else on earth!

7.82 Mental and moral values
No matter how well all the cogent points may be met

7.9

CONCLUSIONS

Food, plant fibre and wool, timber and pulp could be
increased greatly by 1988 as shown on the commodity
maps and as estimated in Chapters 4 and 6. Other
commodities - including rice, tea, coffee and pyrethrum - could also be produced in higher proportion.
As the feeding, clothing and housing of the people
in Natal must inevitably be studied in relation to the
problems and potentialities for the Republic as a
whole, no more should be claimed than that the farmers and foresters of the Province could in future contribute much more effectively to the nation's
subsistence and economy.
This would be mainly through:
Food Sugar, banana and other subtropical fruit,
maize and sorghum, groundnuts and other
legumes, dairy products, beef and poultry.

Fibres Cotton, sisal, phormium, wool (much depends
upon the relative role played by man-made
fibres in the course of the years).
Timber Pine and Eucalypt for timber and pulp, and
and
Poplar for match wood (for as long as this may
Pulp
be needed).
Finally, and emphatically, there need be no "population explosion" either in the Republic or in the
Province, provided all concerned attend, in time and
all the time, to birth control and the other matters discussed above. Failing this, the "explosion" would be
devastating in the consequent personal, communal
and national unhappiness and its inevitable political
implications. But South Africa will be wise: she will,
believe, plan and act in time!
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APPENDIX I
THE INFLUENT AREAS OF THE TUGELA BASIN
pviFFicuLTY is often experienced in defining precisely
^-^ the boundaries of the terrain contiguous with an
area to be studied for prospective development.
Although logically I could be studying with advantage
not only the whole of the Province but also appropriate contiguous sectors in both the Transvaal and the
Eastern Cape Province, I realize the necessity for restricting my scope until such time as a wider look be
proven imperative. I limited myself in the first instance,
therefore, to the basin and the following sectors north
to north-east and south to south-west thereof;
On the North/North-East, the area contiguous to
the basin would be bound as shown on Map I:
From Richards Bay to Empangeni, to North-East
of Melmoth (at 28" 30' South latitude and 31" 30'
East longitude) to Hlobane and along the 31st
degree East longitude to just east of Paulpietersburg, on the Transvaal-Natal boundary. This Northern/North-Eastern sector takes in, inter alia, part
of the Zululand coast and hinterland subregions.

including areas now carrying sugar and some timber
and, prospectively conducive also to wide agricultural diversification. Its area is 4 400 square miles.
On the South/South-West the boundary runs from
the mouth of the Mkomaas roughly along the valley
of this river to a point on the Basutoland/Natal
boundary where it cuts the meridian 29° 30' South
latitude. This sector includes some of the North
coast and portion of the South, important sectors
of the Midland Mist Belt and the Highland Sour
Veld and, of course, the Durban-Pinetown-Pietermaritzburg-Howick industrial complex. Its area is
5 200 square miles.
At a later stage I thought it wise to include country
from the Mtamvuna to that immediately west of the
Lebombo, totalling 29 605 sq. miles of the 33 478 sq.
miles of the Province. These boundaries were chosen
because of the desirability of including all the more
important Bioclimatic Groups in the classification
evolved.

A P P E N D I X II
SCOPE OF THE INVESTIGATIONS TO BE MADE BY THE SENIOR RESEARCH FELLOW,
CO-ORDINATION OF AGRO-ECONOMIC RESEARCH
The following abstract from the paper entitled "Memorandum of Agreement", dated 6th November, 1963,
sets out broadly the scope of the investigations to be
made by the incumbent of the Senior Research
Fellowship:
"THE FIELD OF RESEARCH
The field of research shall include the study of the
findings of the Tugela Basin Plant Ecology Research;
the Tugela Basin Pedological Research Survey, and
other available data, augmented by such field investigations as may be necessary. The senior Research
Fellow appointed under this agreement shall be available to advise the Sponsor on all matters of planning
pohcy affecting agriculture, forestry and related sub-

jects in Natal, and their integration into the general
economy."
I inferred from the beginning that I should pay particular attention to the following:
To study and, where possible, co-ordinate and interpret all the relevant information available upon the
soils, significant vegetation, water and any other
appropriate natural resources of the basin and its surrounds - in terms of (a) the existing and the potential production of crops,
livestock, timber and related commodities;
(b) the infrastructural requirements for an improved
and an expanded development in these sectors of
production: more particularly water resources,
power, transportation and labour;
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(c) the broad economy of such production under
both existing and potentially improved circumstances and conditions;
(d) the integration of crop, livestock and forestry
production with processing and economic marketing - because development is essentially production, processing and marketing and is not equivalent merely to production itself;
(e) the conservation and, where possible, the enhancement of the relevant renewable natural
resources.
To co-operate wherever possible with those responsible for the several other sectors of investigation in or
bearing upon the basin, with the object of contributing toward a synoptic assessment of the existing and

the potential economic and related development of
the region.
To prepare interim statements and a final report
upon the conclusions reached and the recommendations
emergent from its investigations and from collaboration with those responsible for other sectors of study.
To investigate and report upon such other especially
important aspects of agro-forestry and related development as may be required by the Commission - assuming that this would not impede or delay unduly the
investigation of the basin.
("Also to recommend whether any further research
may be required to enhance the agro-economic potential of the area". Added at the meeting of 25th June,
1964, on the suggestion of Professor Bayer.)

A P P E N D I X III
DESCRIPTION OF THE PHYSIOGRAPHIC REGIONS OF NATAL AND ZULULAND
(FWeMapIII)
J. L. Turner
A MOUNTAIN REGIONS
ment and the fringe of spurs and foothills spread out
1 The Lesotho Plateau and High Drakensberg
beneath its base.
Escarpment
The elevated plateau region known as Lesotho, mea2 The Spurs and Foothills of the High Drakensberg
suring 140 miles from north-east to south-west and
(The "Little Berg")
some 70 miles in width, is the highest landmass in
A borderland of spurs and foothills at a general elesouthern Africa. The surface of the plateau, a remnant
vation of 6 500 to 7 000 feet above sea level, and in
of the ancient landsurface of Gondwanaland, is beplaces more than ten miles wide, lies along the foot
velled across basalts of the Stormberg series, the wideof the great escarpment. The region is deeply dissected
spread outpouring of lava which brought to a close,
by the many streams and rivers which rise on the High
in early Jurassic times, the great accumulation of
Drakensberg, and isolated buttes and mesas between
sediments known as the Karroo System. The lavas atGiants Castle and Mont aux Sources are known locally
tain a thickness of 3 000 to 4 000 feet, and are exposed
as the "Little Berg".
along the vertical face of the eastern escarpment - the
Except near the foot of the escarpment the StormHigh Drakensberg - which forms the Natal-Lesotho
berg lavas have been removed by erosion, and the
boundary between Watershed and Mont aux Sources.
higher surface levels are cut across upper sediments of
In conformity with a general dip of the underlying
the Stormberg series. The massively bedded and
sediments beneath the plateau, its surface is slightly
brightly coloured Cave Sandstone makes overhanging
concave, and the drainage of this high rainfall region
cliffs and castellated pinnacles of great scenic beauty.
is everywhere inwards, and feeds the deeply incised
Characteristic features of the scenery are the deep
headwater valleys of the Orange River and its multitucaves, the erstwhile home of the vanished Bushman,
dinous tributary streams.
and the enormous blocks of this aeolian sandstone
The plateau is tilted gently to the south-west, and
which have become detached from cliffs above and lie
falls from a general elevation of 11 000 feet above sea
strewn about the lower slopes.
level along its northern rim to 8 500 feet in the disThe more elevated points near the escarpment corsected and mountainous region in the vicinity of
relate with outliers which stand out above the highZastron.
veld of the Orange Free State farther to the north.
In Natal a system of perennial rivers, from the
The general level of this region is, however, the same
Tugela to the Mzimkulu, are fed by the high summer
as that of the highveld, and hence carries the early
rainfall and heavy winter snows which fall along the
Tertiary planation, or so-called "African" landsurcomparatively narrow zone of the Drakensberg escarp250
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face of denudation. In former times this landsurface
continued unbroken far to the east.
3 The High veld of the Orange Free State and the
Low Drakensberg Escarpment
Between Mont aux Sources and Majuba, the highveld
of the Orange Free State is typical of the great interior
plainlands of southern Africa. This relatively smooth
surface of denudation - the "African" landsurface lies at an elevation of 6 500 to 7 000 feet, and extends
farther to the north across the highveld of the eastern
Transvaal. Considerable uplift of the interior has taken
place since this landsurface attained completion, and
much of its perfection has been destroyed by the erosion induced thereby.
From the north to south the highveld is bevelled
across Ecca and Beaufort sediments, the latter series
dipping gently beneath the landmass of Lesotho.
Above its surface rise many residuals of an earlier
landsurface, capped by Cave Sandstone, or, in the
south - as on Platberg, near Harrismith - a thin
remnant of Stormberg lava.
The border between Natal and the Orange Free
State lies along the crest of an escarpment known as
the Low Drakensberg. This erosional feature, 1 000 to
1 500 feet high, has been carved out of the highveld by
the rapid advance westwards of the Tugela and Buffalo
river systems, following upon the episodes of uplift in
the interior, and outward tilting of the coastal regions.
Prior to this excavation of what is now known as the
Tugela Basin the African landsurface continued unbroken eastwards as far as the Qudeni plateau, which
is, indeed, a relic of that surface. The movement
farther to the east, which lowered the same Karroo
strata beneath the sea, is known as the Natal monocline.
The Beaufort beds are more than 2 000 feet thick in
the vicinity of Van Reenen, but taper and fade out
near Volksrust, where the underlying Ecca sediments

are exposed. Both Beaufort and Ecca formations are
heavily invaded by dykes and sills of dolerite.
Many of the small streams on the highveld, near
the edge of the escarpment, flow in oversize valleys;
through these valleys larger rivers once drained
regions farther to the east. Small rivers, such as the
Wilge, now meander along the very crest of the escarpment; others, like the headwaters of the Ingogo, have
suffered recent capture by the advancing rivers of
Natal. Gansvlei and Zeekoevlei, to the north of Memel, are indicative of backtihing due to the uplift of
the interior.
4 The Spurs and Foothills of the Low Drakensberg
A narrow zone of spurs and foothills, between 4 500
and 6 000 feet above sea level, extends along the
entire length of the Low Drakensberg escarpment.
These erosional features are carved in the shales and
sandstones of the Beaufort and Ecca series, often
modified by an extraordinary amount of instrusive
dolerite.
Moisture laden winds from the Indian Ocean are
intercepted along the escarpment, and dense clumps
of indigenous forest nestle within its sheltered kloofs
and ravines.
5 Ingeli mountain
Although less than fifty miles from the Indian Ocean,
Ingeli Mountain rises to well over 7 000 feet above the
sea. It forms the eastern flank of the ring of mountains
that encircle Kokstad, noted for the "magmatic
differentiation" of minerals in the exceptionally thick
doleritic sheets that have here invaded the Beaufort
sediments.
The southern boundary of Natal runs along the
sharp divide at its summit, and from its southern extremity continues along the Mtamvuna River to the
coast.

B PLATEAU REGIONS
6 The Belelasberg - Skurweberg Plateau
This elevated "plateau" region, 6 000 to 6 500 feet
above sea level, is in reahty a south-easterly extension
of the Transvaal highveld, now in the process of being
isolated by the advance of three large rivers - the
Assegai, Pongola and Buffalo. Beaufort strata are
spread across the more elevated parts of the plateau,
but the Slang River has cut its valley deep into the
underlying Ecca beds. Sheets of dolerite abound and
in places are exposed over large areas.
The capture of the Slang by the headwaters of the
Buffalo River is a classic and universally known
example of river piracy. Perhaps less well known is
the spectacular canyon near Charlestown to which
that event gave rise. This scenic feature forms an
impressive contrast with neighbouring Majuba, and

might well be made more accessible to the thousands
of travellers who pass within a stone's throw of it.
The accelerated downgrading of the Slang River has
reversed the drainage of the Marthinus Wessel Stroom
at Wakkerstroom, creating a large vlei on the outskirts
of that small town, and bringing it within the drainage
system of the Buffalo.
Farther to the south-east, between Utrecht and Vryheid, the Skurweberg lies at an elevation of 5 000 to
5 500 feet. This smaller plateau region is undergoing
attack by scarp erosion on all sides, by the headwaters
of several streams - the Pivaan, White Mfolosi, Blood
and Buffalo. Downward erosion has stripped the Beaufort beds entirely, exposing Ecca sediments over the
entire area.
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7 The Biggarsberg Range
The narrow divide which separates the basin of the
Buffalo from that of the Tugela River is known as the
Biggarsberg. It extends some 35 miles eastwards from
the Low Drakensberg escarpment towards the isolated mountain of Indumeni, a few miles south of
Dundee. The remnant of the highveld, 5 500 feet in
elevation, is capped by strata of the Beaufort series,
or in places, by thick sills of intrusive dolerite.
The range is deeply dissected by a network of small
streams tributary to the Ngagane and Sundays rivers.
Two of these, the Inkunzi and the Wasbank, have
actually breached the range, affording corridors for
the national road and railway from north to south.
The deep gorge cut by the Wasbank penetrates as
far north as the Burnside Colliery, where the drainage
of a small part of the Buffalo basin has been diverted
to the south.
8 The Helpmekaar Plateau
To the south-east of Indumeni mountain the BuffaloTugela watershed takes the form of a low plateau,
some 25 miles long and up to 10 miles wide, lying at
an elevation of 5 000 feet. The region is underlain by
Ecca beds, but most of the plateau surface is spread
across a dolerite sill of major proportions, whose
rocky scarps stand out boldly above the low-lying

C

9 The Msinga - Qudeni Massif
Although separated by the deep gorge of the Buffalo
River, near its confluence with the Tugela, the twin
tablelands of Msinga and Qudeni may be regarded as
the two halves of a single unit. These mesas are remnants of the highveld - the "African" landsurface which in early Tertiary times extended unbroken this
far to the east.
Their surfaces are cut across Middle Ecca sediments
more than 5 000 feet above sea level. Madhlosi (5 685
feet), on the Qudeni plateau, is the highest point in
Zululand. At their base the Buffalo and Tugela rivers
flow in deeply incised gorges at 1 500 feet, having
penetrated the entire thickness of the Karroo System
and exposed the underlying platform of the Basement
Complex. Together with Mount Allard and Episweni,
south of the Tugela River, they tower above the narrow gap through which the combined waters of the
great inland basin pass eastwards to the sea.
The summit of Qudeni receives a rainfall of over 60
inches and is densely wooded with tall indigenous
forest.

UPLAND REGIONS

10 The Nqutu Divide
The divide which separates the headwaters of the
White Mfolosi from the Blood and Buffalo rivers is
an elongated narrow region, 30 miles from north to
south, and rising to a maximum elevation of 5 000
feet at Nqutu. The village stands on a small central
tableland, about which are exposed sandstones of
the Middle Ecca series. At a lower level, particularly
in the south and east, an extensive horizon of dolerite
is exposed, and much of the landscape is a dreary waste
of boulders and donga erosion.
To the west of Nqutu the fall to Vant's Drift is fairly
gradual, but on the east the descent of the sandstone
scarp is steep. At its base the Dwyka tillite is exposed,
followed, farther to the east, by rocks of the Basement
Complex.
11 The Babanango Block
The village of Babanango is situated on an upland
block of country, 4 000 to 4 500 feet above sea level,
in the south-western corner of Zululand. Lower Ecca
shales are exposed at its summit, and the Dwyka tillite
crops out about its lower slopes. The rainfall is in
excess of 35 inches, and the mild climate and luxuriant
highland grasses make the district an excellent ranching area. From this upland region streams flow to the
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areas to east, west and south. Near the village of
Helpmekaar the plateau is all but transected by the
work of streams to east and west.

north, east and south - feeders to the White Mfolosi,
Mhlatuze and Nsuze rivers.
12 The Hlobane - Manyini - Ceza Block
The broken and mountainous country which extends
eastwards from Vryheid towards Louwsburg, Ngome
and Ceza is comprised of residuals of the "African"
landsurface, now dissected and isolated from the Belelasberg-Skurweberg plateau region by the headwaters
of the Pivaan, Mkuze, and Black and White Mfolosi
rivers. Ecca beds are exposed across the higher reaches
of the region, between 4 500 and 5 000 feet, with
Dwyka tillite appearing in the surrounding river
valleys. In the west the coal bearing Middle Ecca
sandstone crop out along the hillsides and coal mines
in the area are perched awkwardly above the valley
floors. A major dolerite sill intrudes the upper strata,
or forms a capping on the summits of many of the
larger outliers.
In the east a high rainfall occurs along the isolated
scarps, reaching a maximum of over 60 inches in the
Ngome-Ceza region.
13 The Impendhle Block
This elevated block of country, rising to well over
6 000 feet above sea level, is isolated from the spurs of

AGRICULTURAL POTENTIALITIES

the High Dralcensberg below Giants Castle by the
headwater valleys of the Mooi and Mkomaas rivers.
The Mgeni rises on the plateau near the foot of Spioenkop and descends its eastern escarpment at Mgeni
Poort. The region is underlain by the brightly coloured
sandstones, shales and mudstones of the Beaufort
series, which are intruded to an enormous extent by
dykes and sills of dolerite. A thick sheet of this material
makes the bordering escarpments, and provides an
impervious floor for the retention of run-off" waters
on the surface of the plateau.
The terrain is watered by winter snows and a rainfall of over 40 inches.
14 The Natal Midlands
This region comprises the large and diversified tract
of country that stretches from Richmond in the south
through Elandskop to Mooi River in the north, and
thence along the Mooi-Mvoti divide towards Greytown and Kranskop. In the east it terminates at the
Richmond - Pietermaritzburg - Greytown escarpment,
and on the west abuts against the Impendhle Block
and the spurs of the High Drakensberg below Giants
Castle.
The area includes the upper valleys of the Mooi,
Mgeni, Msinduzi and Illovo rivers, and the considerable relief lies between 4 000 and 5 500 feet above sea
level. Beds of the Ecca series crop out at the lower
levels in the east and in the river valleys, and are succeeded at higher elevations in the west by Beaufort
sandstones, shales and mudstones. The usual intrusions of dolerite abound, and massive sheets are
exposed along the interfluves - above Byrne, in the
Swartkop range, and along the Karkloof.

D

The climate is mild and in general the area is in the
Mistbelt of Natal. The rainfall varies from 35 to 45
inches.
15 The Howick Benchland
In the neighbourhood of Howick downward erosion
by the Mgeni and Karkloof rivers has been arrested
by a thick sheet of dolerite at the edge of the Pietermaritzburg-Greytown escarpment. Above the Howick
and Karkloof falls lateral erosion has cut a broad flat
benchland. On the Mgeni River the recently constructed Midmar Dam impounds a sheet of water
twice the size of Durban Harbour. Across the Karkloof flats the river of that name follows a sluggish
and tortuous course - a textbook example of ox-bows
and shifting meanders.
16 The Bulwer Block
This upland region lies between the Mkomaas and
Ingangwana rivers, to the west of the PietermaritzburgKokstad railway line. In the south the country is
deeply dissected by the Polela and Mzimkulu rivers,
and summits attain a general elevation of 6 000 feet.
On the more compact plateau block to the northwest of Bulwer the Marwaqa mountain rises to 6 832
feet above sea level. This plateau is an outlier of the
"African" landsurface, the country at its base being
referable to the late Tertiary. The deep valleys of the
Mkomaas and Mzimkulu rivers are the work of
Quaternary erosion, following on the last phase of
major uplift of the South African interior.
The ravages of soil erosion which have taken place in
this magnificent country are an object lesson in the
devastation that follows the misuse of the soil.

BASIN PLAINLANDS

17 The Winterton-Estcourt-Muden Plain
This region, the southern half of the extensive upper
Tugela plainland, may be described as the transition
country between the Natal uplands and the Tugela
thorn veld. It stretches, at a general elevation of 3 500
feet, from the south bank of the Tugela River, between Colenso and Winterton, to the Bushmans River
west of Estcourt. South of the river the region continues to the east, swinging round Mhlumba to enter
the valley of the Mooi in the vicinity of Muden.
Beaufort beds, lowered almost 1 000 feet to the
south along the great fracture known as the Tugela
Fault, extend well to the east of Estcourt. Further east
the underlying rocks are exposed.
This tall grassveld is traversed in the west by several
rivers which rise in the foothills of the High Drakensberg - the Lindeque, Sterkspruit, Little Tugela, Bloukrans and Bushmans. Between Middelrest and Muden
the Mooi flows through a more confined valley, below

the region described above as the "Natal Midlands".
The annual rainfall is 25 inches.
The planation belongs to a later phase of the late
Tertiary, the earlier landsurface being recognizable
on summits at a slightly higher elevation, such as the
outlier Loskop, the Draycott escarpment and the
Bushman-Bloukrans watershed.
18 The Bergville-Ladysmith-Elandslaagte Plain
This, the northern part of the upper Tugela plainland,
stretches from Bergville beyond Ladysmith to the
extremely flat country in the vicinity of Elandslaagte.
It lies at a somewhat higher elevation - between 3 500
and 4 000 feet - than its counterpart to the south of
the Tugela River. The underlying rocks are mainly
Ecca, the upthrow of the Tugela Fault being reflected
in the displacement of the Beaufort contact some
twenty miles to the west of Ladysmith. The discontinuity of the geological horizon between north and
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south is further evidenced in the appearance, between
Colenso and Ladysmith, of a vast zone of dolerite
which persists towards the Low Drakensberg foothills
in the north.
The late Tertiary planation is well displayed across
the finely bevelled country about Elandslaagte, and
on residuals in the neighbourhood of Ladysmith, such
as Mbulwana and Waggon Hill. Farther west the
two phases of this landsurface can be recognized on
the flats and mesas in the neighbourhood of Bergville.
This tall grassveld is traversed by the Tugela, Klip
and Sundays rivers, and several of their smaller tributary streams. It has an annual rainfall of 25 to 30
inches.
19 The Wasbank Plain
This small and smoothly bevelled area of sandy sourveld lies at an elevation of nearly 3 500 feet, between
the Helpmekaar plateau on the east and a low scarp
of middle Ecca sandstone on the west that leads up
to the Elandslaagte flats.
The region falls within the rain shadow of the Helpmekaar plateau and a pronounced ridge of country
that ends in the south at Jobe's Kop (Illenga). It therefore receives a meagre rainfall only.
20 The Buffalo Plain
The basin of the Buff"alo River is a vast tract of
country, of subdued relief, enclosed between the
Biggarsberg, the Low Drakensberg and the Belelasberg-Skurweberg plateau. The name Buffalo Plain is
here given to the extremely flat inner region, nearly
4 000 feet above sea level, that stretches for more than
fifty miles along both sides of the river, from its confluence with the Ngagane to Rorke's Drift.
The greater part of this extensive area of sandy sourveld is cut across middle Ecca sandstones, and the
sandy nature of the broad and shallow trough in
which the river meanders in wide sweeps across the
plain is very characteristic of the region. The ferruginous ferricrete known as "ouklip" is widespread, and
in places so plentiful that it is used as a building material by the Bantu.
The rainfall is low. A large Bantu settlement is
located on the right bank of the river between Newcastle and Tayside, and is well situated as a reservoir
of labour both for the existing coal mines in the
neighbourhood and for the expected industrial development in surrounding areas.
21 The Dundee Plain
The minor regions which encircle the central Buffalo
plain might more accurately be described as subregions
of the great interior river basin, over 1 500 square miles
in extent.
The Dundee plain is a relatively small region, 4 500
feet above sea level, enclosed within a circle of higher
land - Mpati and Talana on the north, and Tangeni,
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Indumeni, and the eastern extremity of the Biggarsberg on the south. The area lies above the coal measures, Glencoe and Hattingspruit.
The rainfall is between 25 and 30 inches per annum,
and the veld is transitional between the tall grassveld
and sandy sourveld.
22 The Ngagane Plain
This plain lies at an elevation of nearly 4 500 feet
between the Biggarsberg and the low ridge of country
that separates the Horn and Incandu rivers, and
extends westwards from the Dundee plain to the Low
Drakensberg escarpment. The underlying rocks belong
to the upper Ecca series, and superficial deposits of the
lateritic "ouklip" are widespread.
The region is drained by the Ngagane River and its
tributaries the Horn and Imanzimnyama. Over 40
inches of rain falls along the foothills of the Drakensberg, and the kloofs are filled with dense patches of
indigenous forest. The Chelmsford dam, Escom power
station, and the several coal mines, which in recent
years have been constructed in this area, all combine
to make this district one of considerable importance
in the future development of the Buffalo basin.
23 The Newcastle-Utrecht Plain
This smoothly bevelled region stretches from Newcastle to Utrecht, below the foothills of the Low
Drakensberg escarpment and Belelasberg plateau.
The region lies at an elevation of 4 000 to 4 500 feet,
and is underlain by beds of the Ecca series. The usual
superficial deposits of "oukhp" are widespread.
This open country is situated in the transition zone
between the sandy sourveld of the inner Buffalo basin
and the tall grassveld of the outer foothills. The rainfall is 25 inches.
The Incandu, Ingogo and Buffalo rivers flow
through the area in the west. The Doring, Kweek and
Dorpspruit are small tributaries of the Buffalo which
rise on the slopes of the Belelasberg, and traverse the
region from north to south between Newcastle and
Utrecht.
24 The Utrecht-Vryheid Plain
The peripheral flat country, followed above from Dundee through Newcastle to Utrecht, continues to the
east along the foot of the Skurweberg to Vryheid. The
region lies at an elevation of 4 000 feet, and the rainfall is from 25 to 30 inches.
The underlying rocks belong to the Ecca series of
the Karroo System. The aspect of the country improves from west to east, and extensive timber plantations are located at Scheepersnek, on the low divide
that separates the headwaters of the Blood and White
Mfolosi rivers.
25 The Pongola-Pivaan Basin
This wide shallow basin lies between the eastern
escarpment of the Belelasberg-Skurweberg plateau
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and the rugged country formed by the deep lowveld
valley of the Pongola River. The region lies between
4 000 to 5 000 feet above sea level, and is drained by
the headwaters of the Pongola and Pivaan rivers.
The granitic rocks of the Basement Complex are
widely exposed in the shallow river valleys in the
neighbourhood of Paulpietersburg. Farther east
patches of Dwyka tillite rest upon Dominion Reef
rocks of the Insuzi series. The tillite fades out hereabouts, and in the south-western part of the basin the
Ecca sediments rest directly on the Basement
platform.
The topography is broken and the many exposures
of dolerite suggest that the Karroo rocks are exposed
at a major sill horizon.
The rainfall is between 30 and 35 inches and the
region falls within the tall grassveld.
26 The Nondweni-White Mfolosi Basin
Between Vryheid and Babanango the headwaters of
the White Mfolosi River and its tributary the Nondweni drain an extensive and well formed shallow
basin lying at an elevation of 3 000 feet above sea
level. The White Mfolosi leaves the region through
a narrow gap between Inhlazatje mountain and the
Babanango plateau.
The Dwyka tillite is exposed over wide areas around
the margins of the basin. The Basement platform
appears immediately below the tilhte, in the central
and eastern parts of the region.
The southern part of the basin lies in the rain shadow of the Babanango plateau and the KonfolaInhlazatje ridge, and this sandy sourveld country is
in consequence somewhat unattractive. Farther to
the north, however, the moisture-bearing winds pass
unimpeded up the valley of the Black Mfolosi River,
and the tall grassveld country in the vicinity of Gluckstad and Lenjanedrift is of a more pleasing aspect.
Erosion of the Dwyka soils is everywhere apparent,
and is of particular severity in the area between Gluckstad and Inhlazatje.
27 The Underberg-Himeville Plain
The twin villages of Underberg and Himeville are situated in a comparatively low-lying region, 5 000 feet
above sea level, between the Bulwer block and the
foothills of the High Drakensberg, some 20 miles to
the west. The relief in the area is not inconsiderable,
and the term "plain" is used in a relative sense, as
contrasting with the surrounding mountainous and
highland country.
Beaufort beds are exposed over the entire area, and
the intrusive dolerite, both as sills and dykes, is widespread. Of interest to the geomorphologist is the
polycyclic landscape. The late Tertiary landsurface
on which the townships stand is deeply dissected by
the Mzimkulu River, the work of Quaternary erosion;
to the west the spurs and foothills which represent
the "African" landsurface are viewed against the sky-

line of the Great Drakensberg - the ancient landsurface of Gondwanaland.
The rainfall is upwards of 40 inches and the region
is subject to severe frosts and snowfalls in winter.
28 The Greytown-Pietermaritzburg-Richmond
Benchland
This benchland is one of the most extensive and
important natural regions of Natal. It stretches for
seventy miles from Greytown in the north to the brink
of the deep Mkomaas valley south of Richmond.
In the west the region is bounded by the 1 000 feet
"Pietermaritzburg" escarpment which leads up to
the Natal midlands. From the foot of the escarpment
the benchland extends some 20 miles to the east at a
general elevation of 2 500 to 3 000 feet above sea level.
North of Cato Ridge the region ends abruptly at the
crest of TMS escarpments that tower above the Valley
of a Thousand Hills and the deep valley of the Mvoti
River farther north. In the south the benchland fades
more imperceptibly into the dissected and hilly country of the coastal hinterland.
Several of the larger rivers of Natal - the Mvoti,
Mgeni, Msinduzi, Mlazi, and lUovo - traverse the
region from west to east. On the east their deeply
dissected valleys penetrate far into the peneplain.
Above the resistant barriers of Table Mountain
Sandstone lateral erosion has excavated wide and
shallow basins in the more erodible Dwyka tilhte
and lower Ecca shales. The more important of these
characteristic depressions are the Mvoti vlei and the
basins around Albert Falls, Pietermaritzburg, Nelsrust
and Richmond. The late Tertiary landsurface, which
in former times arched unbroken across the present
benchland, is still discernible on the main river divides - notably in the vicinity of Sevenoaks, and
between Claridge and Table Mountain.
Along the eastern section of the benchland the Karroo rocks have been stripped from the underlying
Table Mountain Sandstone, and the smooth surface
of the sandstone on the Fawnleas-Wartburg peneplain and the Harrison Flats dips gently towards the
west. In the north the Dwyka tillite crops out as a
narrow band down the middle of the region, but
spreads over wider areas in the south. Lower Ecca
shales underlie the western section of the region, and
dip at low angles beneath the middle Ecca, the harder
sandstones of which build the prominent escarpment
between Greytown and Richmond.
29 The Kranskop Divide
Between Kranskop and Mapumulo a narrow plateau
region 25 miles long and from 10 to 5 miles wide separates the deep valleys of the Tugela and Hlimbitwa rivers.
Except for a small area of Dwyka tilhte in the neighbourhood of Kranskop, the plateau, 3 500 to 4 000
feet above sea level, is underlain by Table Mountain
Sandstone, and the imposing red escarpments of this
series dominate the river valleys to north and south.
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30 The Melmoth - Nkandia Block
The fault scarp which marks the northern edge of the
Nkwaleni graben leads up to an extensive plateau land,
25 miles long and 20 miles wide, situated between the
White Mfolosi lowveld and the valley of the Mhlatuze
River to the south.
The region is underlain by Table Mountain Sandstone which dips gently towards the east, the plateau
surface increasing in elevation from 2 000 feet along its
south-eastern edge to 4 000 feet in the neighbourhood
of Katazo and Mandhlogovu. The village of Melmoth
stands on a small block of Dwyka tillite let down into
the sandstone between north-south trending faults.
Towards Babanango theTMS passes beneath the tillite, which is exposed over extensive areas, the Ecca
sediments being restricted to the sharp Nsuze - Mhlatuze watershed between Nkandia and Babanango.
Rocks of the Basement Complex, together with other
archaean types, are exposed in the valley of the Mhlatuze River, between Nkandia and Melmoth.
31 The Middleveld of Zululand
The middleveld of Zululand may be described as the
watershed regions, 1 500 to 3 000 feet above sea level,
which separate the lowveld valleys north of the White
Mfolosi River. It is convenient to divide this physiographic region into three subregions.
(1) The Pongola-Mkuze Divide
This hilly country lies between Magut and Dwarsrand
and includes the intermediate benchland below the
Louwsburg escarpment and above the incised valley
of the Pongola River. In the main this area is underlain by Ecca and Dwyka formations, but the Mozaan
series and Pongola granite are exposed at lower levels
about the Pongola valley.
(2) The Mkuze-Block Mfolosi Divide
This subregion extends from the foot of the Ngome
escarpment past Nongoma to the relatively high country about HIabisa and the Hluhluwe Game Reserve.
The underlying rocks belong almost wholly to the Ecca
series. The HIabisa horst, however, is an unfaulted
block of Table Mountain Sandstone, of interest as being
the most northerly exposure of this series in South
Africa.
(3) The Black-White Mfolosi Divide
The subregion stretches from Gluckstad through
Mahlabatini to Tabankulu. The area is underlain by
Dwyka and Ecca rocks. The divide is narrow and the
country rather broken in the vicinity of Mahlabatini,
but between Gluckstad and the prominent mountain
of Inhlazatje better veld is encountered at an elevation
of 3 000 feet. In this locality, however, devastating
erosion has attacked the Dwyka soils.
32 The Ixopo-Highflats Benchland
Between the deeply incised valleys of the Mkomaas
and Mzimkulu rivers an expanse of country
lies about Ixopo and Highflats at a general elevation of
3 000 feet. This fertile region is the southerly extension
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of the great midland benchland of Natal, best seen to
the north in the higher parts about Greytown, Sevenoaks and Richmond. The continuation of the prominent escarpment that separates this benchland from the
interior uplands of Natal is apparent where the cliffs
of middle Ecca sandstone lead up to levels of 4 000
feet between Ixopo and Donnybrook.
The lower Ecca shales are exposed in the neighbourhood of Ixopo, and are succeeded by the Dwyka tillite
farther to the south-east in the vicinity of Highflats.
Extensive areas of the glacial rock are exposed over
the lower lying country to north and south of the main
divide on which the village stands. The Table Mountain Sandstone emerges from beneath the tillite a few
miles to the south-east of Highflats, making gently
tilted tablelands that dip inland at a low angle beneath
the rocks of the Karroo System. Nearer the coast, over
the axis of the monoclinal fold, the sandstone is much
disturbed by faulting, and the escarpments of many
small plateaux and mesas, such as Hlogosi, stand out
above the hilly Basement country of the Mtwalumi valley.
33 The Harding Benchland
To the south of Ixopo and Highflats the great benchland of Natal is present in the southern extremity of
the Province between the Mzimkulu and Mtamvuna
rivers. The region slopes gently from west to east
from an elevation of 3 000 feet in the vicinity of Harding to 2 000 feet above sea level about Izingolweni.
Rocks of the Ecca series are exposed in the west, but
from a few miles east of Harding the entire eastern
section of the region is underlain by the Dwyka tillite.
The rounded contours and rolling topography characteristic of this formation are everywhere present, but
the even surface of the old benchland - the Late
Tertiary landsurface - can readily be followed across
the accordant summits to the more smoothly bevelled
country south of the Mtamvuna river.
In the east the region lies in the rain shadow of the
plateau of Table Mountain Sandstone that stretches
southwards from the Oribi Flats and the country
about Paddock, and the annual rainfall falls below
30 inches. The precipitation increases steadily towards
the west, however, rising to over 50 inches in the neighbourhood of Weza.
34 The Valley of the Tugela River
The valley of the Tugela River, between Colenso and
Mandini, is more than 100 miles in length, and upwards of 1 700 square miles in extent. Fifty miles
from the Drakensberg escarpment the bed of this
important Natal river is only 2 500 feet above sea
level, and lies some 1 500 to 2 000 feet below the
general elevation of the surrounding country. Fifty
miles from the coast, where the river emerges from its
great inland basin through the gap at Jameson's Drift,
its bed is no more than 1 000 feet above the sea, and
here is 4 000 feet beneath the towering ramparts of
Qudeni and Episweni.
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The Spectacular excavation of this rugged and forbidding region has been accomplished by the combined
waters of its own catchment above Colenso together
with its six main tributaries - the Buffalo, Sundays,
Klip, Bloukrans, Bushmans and Mooi, all of which
enter the Tugela in the upper fifty miles of its valley.
This stretch of the river is aligned along the great Tugela Fault, a line of fracture and weakness in the underlying rocks which has contributed in no small measure
to the rapidity with which the valley has advnced inland. In its upper reaches the valley has been cut
almost entirely in Ecca rocks and the ubiquitous intrusive dolerite. High waterfalls and cataracts on all the
main tributaries are evidence of this active downgrading and the rapid advance of the valley into the
interior.
East of the "gap" the work of the river has exposed
the Basement rocks across the arch of the monocline,
and although the Insuzi River is the only important
tributary to join the Tugela beyond this point, lateral
erosion in the more vulnerable granitic rocks has
carved a magnificent valley through the narrow eastern
stem of the Tugela Basin, some ten miles in width and
flanked by spectacular cliffs of Table Mountain Sandstone.
Albeit the drainage waters of the basin's 10 000
square miles pass through the valley to the sea, it is
itself a hot and relatively arid and inhospitable region.
35 The Pomeroy Bench
Pomeroy, on the Dundee-Greytown road, is located on
a fairly well defined step between the southern end of
the Helpmekaar plateau and the deep valleys of the
Tugela and Buffalo rivers. The benchland, 3 500 to
4 000 feet above sea level, is separated from the Wasbank plain in the north-west by a prominent ridge of
country between Ilenga (Jobe's Kop) and the Helpmekaar plateau. To the south-east, in the angle between the Tugela and Buffalo rivers, the Msinga mountain rises to over 5 000 feet. The region is underlain by
rocks of the Ecca series, in which exposures of the intrusive dolerite are widespread.
36 The Valley of a Thousand Hills and Mvoti River
Valley
Notable for the grandeur of its scenery, the Valley of
a Thousand Hills, 300 square miles in extent, has been
cut deep into the granitic rocks of the Basement
Complex by erosion in Quaternary times, following on
a phase of uplift and outward tilting of the coastal
hinterland, and the removal of the protective covering
of resistant Table Mountain Sandstone from the arch
of the Jurassic monocline.
The region is bounded on all sides by magnificent
escarpments of the pink sandstones and quartzites.

In the north the scarp crests attain an elevation of
over 3 000 feet, but the tih to south and east lowers
them to 2 700 feet at Drummond and Alverstone. In
the south-east corner, where the Mgeni River leaves
the valley through a spectacular gorge, the TMSDwyka contact has been lowered to 1 200 feet. The
Table Mountain Sandstone thins out towards the west,
and the Msinduzi and Hlambiti rivers are rapidly advancing their valleys in the direction of Pietermaritzburg
and Mlaas Road.
Within the encircling escarpments the more erodible
Basement rocks have given rise to a maze of hills and
valleys through which the Mgeni, Msinduzi, Mgegu
and Mhloti rivers meander in great loops, fed by a
myriad tributary streams.
The relief in the valley is over 1 000 feet, and the
accordant summits of the major interfluves - remnants
of the late Tertiary landsurface - stand at 1 800 to
2 000 feet above sea level. The ancient African landsurface is still preserved across the tops of a chain of
buttes and mesas strung from north to south across
the Inanda Reserve.
The valley of the Mvoti River, farther to the north,
is not denuded to the same extent, and large blocks of
Table Mountain Sandstone remain - such as Zwatini,
Noodsberg, Slemuka and Isitundu. Between them the
river and its tributaries are incised in deep and narrow
gorges. East of the Mvoti - Hlimbitwa confluence,
however, the sandstone cover has been removed, and
the hilly landscape is similar to that of the Valley of
a Thousand Hills.
37 The Lowveld of Zululand
The Zululand lowveld is an extensive region, stretching 100 miles from the Pongola River in the north to
the valley of the Mhlatuze in the south. On the east
this low-lying country, between 500 and 1 500 feet
above sea level, is bordered by the Lebombo mountain range and the Zululand coastal plain. In the west
the lowveld valleys of the Pongola, Mkuze, and Black
and White Mfolosi rivers penetrate far into the
interior.
A broad belt of Stormberg basalt is exposed along
the entire length of the eastern margin of the region,
succeeded farther inland by a narrow zone of Stormberg and Beaufort sediments, followed in turn by
extensive exposures of Ecca rocks and Dwyka tillite.
Basement and pre-Karroo formations are uncovered
in the interior valleys of the Pongola and White Mfolosi rivers.
In the vicinity of Golela and Mkuze an arid subregion lies in the rain shadow of the Lebombo Range.
Farther south the easterly oceanic winds carry from
25 to 30 inches of rain to the thornveld country of the
interior river valleys.

257

AGRICULTURAL DEVELOPMENT - TUGELA BASIN

E

COASTAL REGIONS

38 The Coastal Belt of Natal
A narrow belt of low-lying country stretches along
the coast of Natal and Zululand from the Mlalazi
to the Mtamvuna river. In general the region is underlain by beds of the Ecca and Dwyka series, brought
down to sea level on the downflexed limb of the Natal
monocline. South of Durban the coastline approaches
and intersects the monoclinal axis, and exposures of
Table Mountain Sandstone and basement rocks become increasingly widespread. To the north of Durban
the coastline is twenty miles from the axis and the
flattening out of the Karroo strata thus far from it is
responsible for the concave shoreline, and the relatively broad and low-lying coastal plain. The reverse
eff"ect is seen between Durban and the Mtamvuna
River.
A mantle of grey to red sand covers much of the
Karroo strata north of Isipingo. These sands were formerly believed to be of aeolian origin, but are now
known to be derived from the "Bluff Sandstone", a
deposit of Pleistocene age which crops out beneath the
Bluff at Brighton Beach.
The Quaternary uplift of the hinterland was pivoted
about an axis some two miles inland from the coast,
and as a consequence the river mouths are drowned.
West of this axis of rotation a rejuvenated cycle of erosion is now sculpturing a youthful landscape on the
old late Tertiary landsurface.
Along the coast the rainfall is upwards of 40 inches,
and much of this region is under sugar.
39 The Coastal Hinterland of Natal
Between the Tugela and Mgeni rivers tilted blocks
of Table Mountain Sandstone rise upwards from the
western margin of the coastal belt and present a steep
escarpment inland. Except where it has been cut
through by the Mvoti, Tongaat and Mhloti rivers,
this escarpment is continuous from Glendale to Ndwedwe and Groenberg, and from an elevation of 2 000
feet overlooks the eroded granite country between the
Mvoti River and the Valley of a Thousand Hills.
To the west of Durban, between the Mgeni and
lUovo rivers, the regularity of this tilted region has
been broken by a system of major faults which cross
the area at an oblique angle to the coast from southwest to north-east. Here the sandstone blocks have
been isolated and tilted towards the south-east. The
Kloof plateau, only fifteen miles north-west of Durban, lies at an altitude of 2 000 feet, while Alverstone
is several hundred feet in excess of this. Ufundu, Inwabi, Stoney Hill, Pepete and Nongidi are similar
tilted tablelands of the sandstone in the coastal hinterland and a few miles to the west of Durban.
Farther to the south erosion has removed all but a
few outliers of the Table Mountain Sandstone, but the
general rise of the country from the coast to the interior benchland is clearly perceptible on the divides in
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the far south, between the valleys of the Illovo, Mkomaas and Mtwalumi rivers. Only in the far south,
between the Mzimkulu and Mtamvuna rivers, is the
hinterland region once again bevelled across an extensive plateau of Table Mountain Sandstone, perfectly displayed across the Oribi Flats and the country
around Paddock. Here, however, the horizontal sandstone strata lie to the west of the monoclinal axis, and
are therefore structurally not comparable with the
titled beds north of the Mgeni River, which form the
eastern limb of the monochne.
40 The Eshowe Block
The Mhlatuzi River meanders through the Nkwaleni
graben to enter Richards Bay in the vicinity of Empangeni. Between this low-lying valley and the coastal
belt about Gingindhlovu and Mtunzini and Ngoye
horst lies at an elevation of 1 500 feet. This uplifted
region, extended westwards to include the TugelaAmatikulu divide, 2 000 feet above the sea, comprises
the "Eshowe block". Basement granite is exposed
along the horst in the east, but is succeeded by the
overlying Table Mountain Sandstone in the neighbourhood of Eshowe. The low-lying coastal belt to the
south and the Nkwaleni graben on the north are
underlain by down faulted Karroo sediments.
The annual rainfall is from 45 to 50 inches.
41 The Lebombo Mountain Range
The Lebombo mountain range trends southwards
along the entire length of the eastern Transvaal and
Swaziland, forming a natural barrier between those
territories and the low lying coastal regions of Mofambique and the Zululand coastal plain. This barrier has,
however, been cut through by many large antecedent
rivers which have maintained their courses during the
excavation of the lowveld on the west.
South of the Pongola River the range curves slightly
to the south-east and pitches beneath the Cretaceous
sediments of the coastal plain about fifteen miles
north of Hluhluwe. On the west the mountain range
presents a steep escarpment, 2 000 feet high, to the
lowveld of Swaziland and Zululand. To the east
the dip slopes pass beneath Cretaceous beds which
fringe the western margin of the coastal region. The
resistant rhyolite lavas which build the range form the
youngest extrusives of the Karroo System and lie
above the Stormberg volcanics. They were probably
extruded along fissures associated with the fracturing
and break-up of Gondwanaland.
The terrain is rocky but annual precipitation rises
to over 30 inches along the crest of the range, with a
corresponding amelioration of the high temperatures
experienced in the surrounding lowveld country.
42 The Zululand Coastal Plain
This extensive but featureless region, nowhere in
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excess of 500 feet, lies between the coastline of Zululand and the Lebombo range. From the border of
Mozambique, where it is some 45 miles wide, the region stretches 150 miles to the south, tapering to a
point a few miles south of Richards Bay, at the mouth
of the Mlalazi River.
In the west a fringe of lower and upper Cretaceous
sediments crop out along the foot of the Lebombo
mountains, above the rhyolites which build that range.
A few miles to the east these beds dip gently beneath
Tertiary sediments and sands of more recent formation
which cover almost the entire region. The coastline is
smooth and almost devoid of rock outcrops. A curious
and interesting topographical feature of the region is
the manner in which the large rivers which have transected from west to east the extremely hard rhyolites
of the Lebombo range - the Usutu, Ngwavuma,
Pongola and Mkuzi - are diverted to north or south in
the soft sandy sediments of the plain. This drainage
pattern, which parallels the coasthnes, is evidenced
further east in the elongated Mosi swamp, and the
series of shorter watercourses that drain southwards
into the Mkuzi River. The evolution of this structural
pattern may probably be attributable to the successive development of coast dunes during the emergence
of the region from beneath the sea. The many lakes
and lagoons which are festooned along the coast are
then seen as the latest phase in this evolutionary
process.

43 The Incised River Valleys of Natal
Rapid downgrading action of the rivers of Natal across
the coast hinterland was induced by the Jurassic monocline. This activity was powerfully reinforced by the
tremendous uplift of the interior which took place in
Quaternary times. Where the protective cover of hard
Table Mountain Sandstone was removed, downward
erosion in the more credible rocks of the Basement
Complex was rapid and spectacular. Lateral erosion
has been on a comparatively small scale, and the larger rivers of Natal now flow in deep gorges which transect the country from north-west to south-east.
These rivers have extended their narrow but deep
valleys far into the interior, and are a characteristic
feature of the landscape between the Tugela and
Mtamvuna. At Hela Hela, only fifty miles from the
coast, the valley of the Mkomaas is 2 000 feet
below the level of the surrounding country, although
in places no more than two miles wide. The headwaters of this great river have penetrated far back into
the foothill country of the High Drakensberg, severing
the elevated plateau that once stretched unbroken
between Bulwer and Impendhle. At Underberg the
Mzimkulu is incised in a deep ravine no more than
twenty miles from the crest of the great Drakensberg
escarpment. Other river gorges which are included in
this physiographic region are those excavated by the
Mvoti, Mgeni, Mlazi, Illovo, Mpambinyoni, Mtwalume, Mzumbe and Mtamvuna rivers.
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GROUPS OF BIOCLIMATIC SUBREGIONS, CONSTITUENT SUBREGIONS AND GROSS HUMIDITY/TEMPERATURE RANGES
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{Vide: Map IV Table II, Chapter 2 and Diagram in Layman's Guide)

GROUP
Group Title based upon Bioclimatic
Potential (Revised Titles in brackets 1 9 7 1 - s e e Legend Map IV)

1

2

3

Coast Lowlands: Evergreen Forest, Short
Forest, Bush and Wooded Savanna
(Evergreen Forest, Short Forest, Medium/
Tall Thicket, Woodland/Open Woodland)

Coast Hinterland: Evergreen Forest,
Short Forest, Bush and Wooded Savanna
(Evergreen Forest, Short Forest, Medium/
Tall Thicket, Woodland/Open Woodland)

Mist Belt Evergreen Forest, Upland
Evergreen Forest, Short Forest and
Wooded Savanna (includes Upland Forest
and Wooded Savanna of the Ngome
faciation)
(Wooded Savanna: replace by Medium/Tall
Woodland/Open Woodland)

r
O

SUBREGIONS
Seasonal Temperature Range
Map Symbols

Title
(Changes as in Group Titles)

Humidity
Symbol

Humidity Range

Existing Conditions
Warm Season

Cool Season

z
H
C
O

la

Coast Forest and Wooded Savanna

H to H/SH

Humid to Humid-Subhumid

Hot-Warm

Warm-Mild

lb

Coast Forest and Wooded Savanna

H/SH

Humid-Subhumid

Hot-Warm

Warm-Mild

Ic

Shorter Coast Forest, Tall Bush and Scrub

SH

Subhumid

Hot-Warm

Warm-Mild

Id

Coast Bush and Wooded Savanna

SSH

Sub-Subhumid

Hot-Warm

Warm-Mild

2a

Coast Hinterland Forest and Wooded Savanna

H to H/SH

Humid to Humid-Subhumid

Warm-Mild

Mild

2b

Coast Hinterland Forest and Wooded Savanna

H/SH

Humid to Subhumid

Warm-Mild

Mild

2c

Coast Hinterland, Short Forest and Wooded
Savanna (HIabisa Faciation)

H/SH

Humid-Subhumid

Warm-Mild

Mild

2d

Coast Hinterland Short Forest and Wooded
Savanna

SH

Subhumid

Warm-Mild

Mild

2e

Coast Hinterland Bush and Wooded
Savanna (HIabisa Faciation)

SH

Subhumid

Warm-Mild

Mild

2f

Coast Hinterland Bush and Wooded Savanna

SSH

Sub-Subhumid

Warm-Mild

Mild

3a

Mist Belt Forest and Wooded Savanna

H to H/SH

Humid to Humid Subhumid

Mild-Cool

Cool-Cold

3b

Upland Forest and Wooded Savanna (Ngome
Faciation)

H

Humid

Mild-Cool

Cool-Cold

3c

Mist Belt Forest and Wooded Savanna

H/SH

Humid-Subhumid

Mild-Cool

Cool-Cold

3d

Mist Belt Forest and Wooded Savanna

SH

Subhumid

Mild-Cool

Cool-Cold

3e

Upland Wooded Savanna (Ngome Faciation)

SH

Subhumid

Mild-Cool

Cool-Cold

Almost wholly secondary or cultivated;
very extensive sugar; some exotic tree
plantations, some local conservation by
Department of Forestry.

Apart from relatively small relict forests,
much grassland (Aristida) heavily grazed
and extensively cultivated, locally extensive
sugar; some exotic tree plantations; some
local conservation by Department of
Forestry.

Apart from several larger and many small
relict forests, mainly secondary grassland
(Aristida): Forest greatly reduced and
altered liut some local conservation by
Department of Forestry.

Appendix IV - continued
GRoyp
Number

4

5

Group Title based upon Bioclimatic
Potential (Revised Titles in brackets 1 9 7 1 - s e e Legend Map IV)

SUBREGIONS
Seasonal Temperature Range
Map Symbols

Title
(Changes as in Group Titles)

Humidity
Symbol

Humidity Range

Existing Conditions
Warm Season

Cool Season

4a
scattered in e

Montane Podocarpus Forest

H to H/SH

Humid to Humid-Subhumid

Mild-Cool

Cool-Coldoocasionally
very cold
locally

4b
scattered in d

Montane Podocarpus Forest

H to H/SH

Humid to Humid-Subhumid

Mild-Cool

Cool-Coldoccasionally
very cold
locally

4c

Open Grassland to Wooded Savanna to
Forest, Sub-Montane and Highland

H to H/SH

Humid to Humid-Subhumid

Mild-Cool

Cool-Coldoccasionally
very cold
locally

4d

Montane Protea Savanna

HtoSH

Humid to Subhumid

Mild-Cool

Cool-Coldoccasionally
very cold
locally

4e

Open Grassland to Wooded Savanna

H/SH

Humid-Subhumid

Mild-Cool

Cool-Coldoccasionally
very cold
locally

4f

Open Grassland to Wooded Savanna/Scrub

SH

Subhumid

Mild-Cool

Cool-Coldoccasionally
very cold
locally

4g

Open Grassland to Wooded Savanna

SH

Subhumid

Mild-Cool

Cool-Coldoccasionally
very cold
locally

Montane Fynbos and Stunted Evergreen
Scrub

5a

Montane Fynbos —upper

H to H/SH

Humid to Humid-Subhumid

Cool-Cold

Cool-Cold to
Very Cold

(Scrub to be replaced by Thicket)

5b

Montane Fynbos-lov^er

H to H/SH

Humid to Humid-Subhumid

Cool-Cold

Cool-Cold to
Very Cold

Highland Podocarpus-Mixed Evergreen
Forest, Highland Evergreen Scrub and
Wooded Savanna
(Scrub to be replaced by Short/Medium
Thicket, Wooded Savanna by Short
Woodland/Open Woodland)

Many petty scattered relict forests in more
secluded sites, some local conservation by
Forestry Department; extensive grassland
(Highland Sour Veld: Themeda-Trachypogon except in North, v^here ThemedaTristachya-Digitaria); some areas already
much deteriorated; locally intensive
cultivation; exotic tree plantation and belts
local.

Locally fired, browsed and grazed but some
local effort to conserve and manage for
wild life and sheep; Portion of former
Drakensberg Conservation Area and also of
Catchment Area in this group.
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Appendix IV - continued
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GROUP

Miimhpr

Group Title based upon Bioclimatic
Potential (Revised Titles in brackets —
1971 - s e e Legend Map IV)

O

SUBREGIONS

c
r

Seasonal Temperature Range
Map Symbols

Title
(Changes as in Group Titles)

Humidity
Symbol

Humidity Range

SH/MSA

Subhumidto Mild Subarid

Existing Conditions
Warm Season

Cool Season

Warm-Mild

Cool-Cold

M
C

>
r

6

7

Upland Mixed Scrub and Wooded
Savanna: Molster Faciation
(Mixed Scrub to be replaced by Short
Mixed Thicket, Wooded Savanna by Short/
Medium Woodland/Open Woodland)

6a

Riverine (Tugela) Scrub and Wooded
Savanna
(Mixed Scrub: replace by Short/Medium
Thicket, Wooded Savanna by Short/Medium
Woodland/Open Woodland)

7a

Upland Mixed Scrub and Wooded
Savanna: Drier Faciation
(Mixed Scrub: replace by Short Mixed
Thicket, Wooded Savanna by Short/Medium
Woodland/Open Woodland)

8a

Open Grassland to Wooded Savanna

MSA

Mild Subarid

Warm-Mild

Cool-Cold

8b

Open Grassland to Wooded Savanna

MSA/SA

Mild Subarid to Subarid

Warm-Mild

Cool-Cold

Lovïland to Upland Mild Subarid Mixed
Scrub and Wooded Savanna (Zululand)
(Mixed Scrub: replace by Short/Medium
Mixed Thicket, Wooded Savanna by
Short/Medium Woodland/Open
Woodland)

9a

Wooded Savanna and Scrub

SH/MSA

Subhumidto Mild Subarid

Hot-Warm

Warm-Mild
to Cool

9b

Wooded Savanna and Scrub

MSA

Mild Subarid

Hot-Warm

Warm-Mild

9c

Wooded Savanna and Scrub

MSA/SA

Mild Subarid to Subarid

Hot-Warm

Warm-Mild

10a

Wooded Savanna and Scrub of Riverine and
other low-lying areas

MSA/SA

Mild Subarid to Subarid

Warm to
locally Hot

Warm-Mild
to Cool-Cold

10b

Wooded Savanna and Scrub of Riverine and
other low-lying areas

SA

Subarid

Hot-Warm

Warm-Mild

11a

Arid (Lov^veld) Wooded Savanna and Scrub

A

Arid

Hot-Warm

Warm-Mild

Open Grassland to Wooded Savanna

Tall Grass Veld (Themeda-Hyparrhenia)
and transitional Veld of several facies,
much grazed cultivated and deteriorated

r

O
•0

2
Coast Acacia Thorn Veld in Tugela Basin

SH/MSA

Subhumidto Mild Subarid

Warm-Mild
Hot Locally

Cool-Cold

Mapped in Lower Tugela by Edv^ards (his
Type 11): much disturbed by man and
livestock.

H
C
O
m

r

>
>

8

9

10

11

I

Subarid/Mild Subarid Riverine and
Lov^land Mixed Scrub and Wooded
Savanna
(Mixed Scrub: replace by Short/Medium
Mixed Thicket, Wooded Savanna by
Short/Medium Woodland/Open
Woodland)

Arid Lov^land Mixed Scrub and Wooded
Savanna (Zululand)
(Mixed Scrub: replace by Short/Medium
Mixed Thicket, Wooded Savanna by
Short/Medium Woodland/Open Woodland)

Tall Grass Veld (Themeda-Hyparrhenia)
and Sandy Sour Veld (Pentz) (TristachvaDigitaria)-grazed and locally cultivated:
portions much deteriorated

Varying from Subhumid to Mild Subarid to
Subarid, v^ith corresponding parts in
cultivation; in parts heavily grazed and
brov^sed v^ith "thicket intensification"
resultant.

Extensively altered by grazing and browsing,
but worse on European-ovimed "labour"
farms and some Bantu areas; much severe
"thicket intensification".

Extensively altered by grazing and
browsing; local "thicket intensification"

I
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APPENDIX V
PHYSIOGRAPHIC REGIONS (TURNER: 1967B) OF THE THREE SECTORS OF
THE TERRAIN CORRELATED WITH INDIVIDUAL BIOCLIMATIC SUBREGIONS

Physiographic Regions

SW Influent
Surrounds
Subregions

Tugela Basin

NE Influent
Surrounds

Subregions

Subregions

A MOUNTAIN REGIONS
1 Lesotho Plateau and High Dral<ensberg
Escarpment

5a
5b

5a
5b (ext.)

-

2 Spurs and Foothills of the High Drakensberg
("The Little Berg")

4c
4d
4e
5b

4a
4d (ext.)
4e (ext.)
5a (ext.)

-

3 Orange Free State Highveld and Low
Drakensberg Escarpment

-

4d
4e (incl.4ain
4d and 4e)

-

4 Foothills of Low Drakensberg

-

4a
4d
4e
6a

-

5 Ingeli Mountain

3c

-

-

6 Belelasberg-Skurweberg Plateau

-

4g (ext.)

4g (ext.)

7 Biggarsberg Range

-

4f (ext.)
6a (ext.)
8a (si.)

-

8 Helpmekaar Plateau

-

4f (si.)
6a (ext.)
8a (si.)

-

B PLATEAU REGIONS

2b (v.v.sl.)
3a (v.sl.)
4e
4f

9 Msinga-Qudeni Massif-S.W.

-

6a (si.)
8a (ext.)

-

10 Nqutu Divide

-

8a (ext.)

8a (ext.)

11 Babanango Block

-

2b
3e
4e (v.sl.)
6a (si.)

2b (si.)
3a (v.sl.)
4f (ext.)
8a

Msinga-Qudeni Massif-N.E.

C UPLAND REGIONS
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Appendix V - continued
Physiographic Regions

SW Influent
Surrounds

Tugeia Basin

NE Influent
Surrounds

Subregions

Subregions

Subregions

12 Hlobane-Wlanvini-Ceza Blocl<

-

-

3b (v.sl.)
3e
6a
8a

13 Impendhle Blocli

4e (ext.)

-

-

14 l^atal Midlands

3a
3c (ext.)
3d
4e (ext.)
6a (si.)

3c (si.)
4e
6a (si.)
£a (si.)

—

15 Howick Benchland

3a (ext.)
3c (si.)
3d (si.)
6a

-

-

16 Bulwer Block

3a
3c (si.)
4c
4e (ext.)
6a (si.)

—

—

17 Winterton—Estcourt-Muden Plain

-

4e (si.)
6a
8a (ext.)

-

18 Bergville-Ladysmith-Elandslaagte

-

6a
8a (ext.)

-

19 Wasbank Plain

-

6a (si.)
8a (ext.)

-

20 Buffalo Plain

-

8a (si.)
8b (ext.)

-

21 Dundee Plain

-

4f (v.sl.)
6a (ext.)
8a (ext.)

-

22 Ngagane Plain

-

6a (ext.)
8a (ext.)

-

23 l^ewcastle-Utrecht Plain

-

6a (ext.)
8a (ext.)

-

24 Utrecht-Vryheid Plain

-

8a (ext.)
8b (si.)

C UPLAND REGIONS - continued

D BASIN PLAINLANDS -

264

6a

r
AGRICULTURAL

POTENTIALITIES

Appendix V - continued
Physiographic Regions

SW Influent
Surrounds

Tugela Basin

NE Influent
Surrounds

Subregions

Subregions

Subregions

D BASIN PLAINLANDS - continued
25 Pongola-Pivaan Basin

-

-

4g
6a
8a
10a

26 Nondweni—White Mfolozi Basin

-

-

8a (ext.)
10a

27 Underberg-Himeville Plain

4e

-

-

-

-

-

(si.)
(ext.)
(si.)
(si.)

E INTERMEDIATE REGIONS
28 Greytown—Pietermaritzburg—Richmond
Benchland

2a
2b
2d
2f
3a
3c
3d
6a
10a

(si.)
(ext.)
(ext.)
(si.)
(ext.)
(ext.)
(ext.)

29 Kranskop Divide

2a (ext.)
3a (ext.)
3c (si.)

2a (ext.)
7a (ext.)

30 Melmoth-Nkandia Block

—

2a (si.)
2b

31 Middle Veld of Zululand

32 Ixopo-Highflats Bench Land

33 Harding Benchlands

2a (ext.)
2b (ext.)
4f (si.)
9c
10a

2c
2e
4f
6a
8a
9b
9c
10a

lb (si.)
1c
2a
2b (ext.)
2d
3a
3c (ext.)
3d

2b
2d (ext.)

(si.)
(si.)
(si.)
(si.)
(si.)
(ext.)

—

—

F LOW-LYING REGIONS
34 Valley of the Tugela River

I

-

2b
7a
8a
10a
10b

(si.)
(ext.)
(si.)
(ext.)

-
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Appendix V - continued
Physiographic Regions

SW Influent
Surrounds

Tugela Basin

NE Influent
Surrounds

Subregions

Subregions

Subregions

-

4f (sl.)
8a (ext.)

F LOW-LYING REGIONS - continued
35 Pomerov Bench

36 Valley of a Thousand Hills and Mvoti
River Valley

2b
2d
2f (ext.)
10a (ext.)

-

-

Id
9a (sl.)
9c
10a
10b (ext.)
11a (ext.)

37 LowVeldofZululand

G COASTAL REGIONS
38 Natal Coastal Belt

la (ext.)
lb (ext.)
10a (sl.)

la (sl.)
lb (sl.)

39 Natal Coastal Hinterland

lb (ext.)
2a (sl.)
2b
10a

lb (sl.)
2a

-

40 Eshowe Block

-

2b

41 Lebombo Range (beyond terrain under
report)

-

-

-

42 Zululand Coastal Plain

-

-

la (v.ext.)
lb (v.sl.)
Ic (v.v.sl.)

-

-

43 Incised River Valleys of Natal

10a (sl.)

For titles of individual bioclimatic subregions vide Appendix IV.
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la (ext.)
10a (v.v.sl.)

ext.: extensive
v.ext.: very extensive
sl.:
slight

2a (ext.)
2b
10a (sl.)

v.sl.: very slight
v.v.sl.: very very slight
inch: including

A P P E N D I X VI
PHYSIOGRAPHIC, GEOLOGIC, VEGETATIONAL, BIOCLIMATIC AND SOIL INTERPLAY IN THE TUGELA BASIN: EXAMPLES BASED UPON
VAN DER EYK ET AL. (1969) AND OTHERS

Landscapes

HIGHLANDS
AND MIDLAND
MIST BELT

Topography
and Gross
Humidity
Range

Major Soil Groups

AS ABOVE

Texture

Soil Series
(R; rare in
Tugela Basin)

Bioclimatic
Subregions
(Phillips:
1967)t

HSV
HSV
HSV
MMB

4e
4e
4e
3c

HSV
HSV/TGV-M
MMB
HSV
HSV
MMB
HSV

4e
4e/6a
3c
4e
4e
3c
4e

Beaufort shale
Ecca shale
Ecca shale
Beaufort shale
Beaufort
Ecca shale and sandstone
Ecca sandstone

5/4
6/4 to 6/6
6/3
5/4
5/4
6/3
6/4

Ecca shale and sandstone
Nomanci/lnsuzi (very restricted)

6/4 to 6/3
10/3

A Red, apedal, highly
leached soils, lov*
in bases

A1 Balmoral-Farningham

Clayey

A2 Hutton

Loamy

Bottomlands;
Humid to
Subhumid

B Yellow, apedal,
highly leached soils,
low in bases

Bl Griflin-Clovelly

Clayey

Griffin
Normandlen
Granwell
Glovelly
MIspah (clayey)
MIspali (loamy-sandy)
Cleveland

B2 Oatsdale-Cleveland

Loamy

Datsdale
Nomanci R

HSV
MMB

4e/3c
3c

CI Katspruit

Clayey and Loamy

Ivanhoe
Champagne

HSV
HSV

4e
4e

Katspruit

HSV

4e

VImy
Doveton
Mslnga
Shortlands

TGM/MMB
MMB/TGV-M
TGV-M
MMB/TGV-M

3c/6a
3c/6a
6a
3c/6a

Makatlnl R

TGV-M

6a

TGV-M
SSV-M
MMB
TGV-M
TGV-M
SSV-M
HSV/MMB
TGV-M

6a
6a
3o
6a
6a
6a
4e/3c
6a

Uplands:
Subhumid to Mild
Subarid

Uplands;
Subhumid to Mild
Subarid

D Red,apedaland
structured, considerable to
moderately leached
soils, noncalcareous

Dl Doveton-Shortlands-Msinga

E Yellow, apedal,
overlying a plinthic
horizon

El Avalon-Bergville

Clayey and Loamy

Clayey and Loamy,
with soft plinthic
horizons

Balmoral
Farnlngham
Hutton
Fartnhill

Vegetation*
(Pentz;1945
Ed;;ards;1967)

uplands;
Humid to
Subhumid

C Acid, gley or
hydromorphic soils

INTERIOR
BASINS AND
COAST
HINTERLAND

Soil Associations
(Mapping Units)

Bergvllle
Avalon
Ruston R
Newport
Vi/lnterton
Albany
Southwold
Arrochar, (Clayey-loamy)
MIspah, (clayey-loamy)

Geologic Features

Dolerite v/eathered in situ
Beaufort shale and dolerite
Beaufort shale and dolerite
Ecca shale and dolerite

Geobioclimatic
Map (Map No.
VII) References
Geology/
Bioclimate

5/4
5/4
5/4
6/3

Colluvium of Beaufort shale origin
Colluvium of Beaufort shale/Stormberg origin
Alluvium of Beaufort shale origin

5/4
5/4

Karroo dolerite in Ecca
Ecca and dolerite
Ecca and dolerite
Dolerite or Basement Complex or
Stormberg Basalt or Tugela Schist
Ecca shale and dolerite

6/3 to 6/6
6/3 to 6/6
6/6
9/3 to 9/6
3/3 to 3/6
5/6

Beaufort shale
Sandstone drift upon shale
Owyka drift
Beaufort shale
Beaufort shale
Ecca sandstone and shale
Ecca sandstone and shale
Ecca shale

5/6
6/6
7/3
5/6
5/6
6/6
6/4 to 6/3
6/6

5/4

>
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Landscapes

INTERIOR
BASINS AND
COAST
HINTERLAND

H

-

c
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continued
Topography
and Gross
Humidity
Range

Uplands:
As above

Major Soil Groups

E As above

Soil Associations
(Mapping Units)

E2 Avalon-Glencoe

Texture

Clayey and Loamy,
with soft and hard
plinthic horizons

Soil Series
(R: rare in
Tugela Basin)

Avalon
Albany R
Glencoe
Warrick
Klipfontein (loamy)

Vegetation*
(Pentz:1945
Edwards: 1967)

Bioclimatic
Subregions
(Phillips:
1967)t

SSV-M
SSV-M
SSV-M
SSV-M
SSV-M

6a
6a
6a
6a
6a

Geologic Features

Beaufort shale
Ecca sandstone and shale
Ecca sandstone
Beaufort shale
Beaufort shale

Geobioclimatic
Map (Map No.
VII) References
Geology/
Biociimate

5/6
5/6
6/6
5/6
5/6

H
C
O
m

r
AS ABOVE

Uplands:
Mild Subarid
to Subarid

E As above

AS ABOVE

Uplands: As above

E As above

E4 Leksand-Wesselsnek

AS ABOVE

Uplands: As above

E As above

AS ABOVE

Uplands: Mild
Subarid to
Subarid

F Duplex Soils:
Grey-brov»n,
moderately to
slightly leached
soils with claypan

Sandy and Loamy,
with soft plinthic
horizons

>
Avalon
Leksand
Southwold
Longlands
Springfield
Arrochar(sandy) Mispah

SSV-D
SSV-D
SSV-D
SSV-D
SSV-D
SSV-D

8b
8b
8b
8b
8b
8b

Ecca sandstone
Ecca sandstone
Sandstone drift upon Ecca shale
Ecca sandstone
Ecca sandstone
Ecca sandstone

6/8
6/8
6/8
6/8
6/8
6/8

Sandy and Loamy,
with soft and hard
plinthic horizons

Leksand
Longlands
Wesselsnek
Klipfontein (sandy)

SSV-M
SSV-D
SSV-D
SSV-D

8b
8b
8b
8b

Ecca sandstone
Ecca sandstone
Ecca sandstone
Beaufort shale

6/8
6/8
6/8
5/8

E5 Wesselsnek-GlencoeWasbank

Sandy and Loamy,
v^ith hard plinthic
horizons

Glencoe
Wesselsnek
Warrick
Wasbank
Klipfontein

SSV-IVI
SSV-D
SSV-D
SSV-M
SSV-D

6a
8b
8b
6a
8b

Eccasandstone
Ecca sandstone
Beaufort shale
Ecca sandstone
Beaufort shale

6/6
6/8
5/8
6/8
5/8

F1 Estcourt

Loamy

Estcourt

TGV-D

8b

Beaufort shale drift

5/8

F2 Ultvlugt-Avoca

Sandy

Uitvlugt
Avoca

SSV-D
TGV-D

8b
8b

Ecca sandstone
Ecca sandstone

6/8
6/8

E3 Leksand-Avalon

01

>

L

' )

Appendix V] -

Landscapes

INTERIOR
BASINS AND
COAST
HINTERLAND

continued
Topography
and Gross
Humidity
Range

Uplands:
Mild Subarid to
Subarid (except
Dansland in
Coast Hinterland)

Major Soil Groups

G Margalitic soils:
Black, moderately
to slightly leached

Soil Associations
(Mapping Units)

G1 Dansland

G2 Arcadia-BonhelmGelykvlakte

AS ABOVE

INTERIOR RIVER
VALLEYS AND
LOWER TUGELA
VALLEY

AS ABOVE

Bottomlands

Valleys:
Mild Subarid/
Subarid

As above

H Margalitic and
non-margalitic gley
soils: neutral to
alkaline
hydromorphic

J Brown, basesaturated soils,
usually calcareous:
slightly to very
slightly leached

K Red, calcareous
soils, slightly to
very slightly leached

HI Rensburg-WillowbrookKillarney-EstcourtUitvlugt

J1 Muden-Sanday-L'itvlugt

Kl Sunvalley-Ferry-Weenen

Texture

Loamy

Clayey

Clayey and Loamy

Clayey and Loamy

Clayey and Loamy

Vegetation*
(Pentz:1945
Edwards: 1967)

Bioclimatic
Subregions
(Phillips:
1967)t

CH

2b

TGV-D

8b

Arcadia
Rydalvale R
Klora R
Graythorne
Bonheim
Rensburg
Phoenix R

TGV-D
TGV/DTV
TGV-D
Acacia TGV-D
Acacia TGV-D
TGV-D
SSV-D

8b/10a
8b
8b
8b
8b
8b

Killarney
Klllarney
Willowbrook
Rensburg
Phoenix R
Estcourt
Uitvlugt

SSV-M
TGV-M
TGV-M
TGV-D
SSV-D
TGV-D
SSV-D

6a
6a
6a
8b
8b
8b
8b

Ecca alluvium
Ecca/Beaufort alluvium
Ecca alluvium
Alluvium ex Dv/yka
Subrocent alluvium
Beaufort shale drift
Ecca sandstone

DTV
DTV
DTV
DTV

10a
10a
10a
10a

Drift from Ecca and dolerite
Ecca and dolerite
Sub-recent alluvium
Ecca sandstone and shale

Soil Series
(R: rare in
Tugola Basin)

Dansland (Coast
Hinterland): (Ntumeni)
Dansland variant
(Sunday River)

Stanger R
Sunday R
Weenen R
IVIuden
Estcourt
Uitvlugt
Bonheim
Sunvalley

8b

Geologic Features

Geobioclimatic
Map (Map No.
VII) References
Geology/
Bioclimate

Drift from TuqelaAmphibolite
Basement Complex
Ecca sandstone and dolerite

9/2

Dolerite
Oolerife
Ooierite
Ecca and dolerite
Ecca and dolerite
Alluvium ex Dwyka
Subrecent alluvium

—

6/8

6/8
6/8
7/8

6/6
6/6 to 5/6

6/6
7/8
5/8
6/8

6/10
6/10

—

6/10

>
0
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DTV

10a

Sub-recent alluvium

-

Estcourt

SSV-D

8b

6/8

Bonheim
Weenen R

TGV-D

8b
10a

Sub-recent alluvium from Ecca
sandstone
Ecca and dolerite
Sub-recent alluvium

DTV

6/8

~
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PI

z
Landscapes

MISCELLANEOUS
SOIL AND
LAND TYPES

Topography
and Gross
Humidity
Range

Bottomland

Major Soil Groups

L Alluvial land with
youthful soils

Soil Associations
(Mapping Units)

LI Harris-Maputa series;
Dundee soil types

Texture

Clayey, Loamy
and Sandy soils
usually stratified

Soil Series
(R: rare in
Tugela Basin)

Clayey alluvial soils
Loamy alluvial soils

Vegetation*
(Pentz: 1945
Edwards: 1967)

All vegetation
types

Bioclimatic
Subregions
(Phillips:
1967)t

All
Bloclimate
Subregions

Geologic Features

Recent alluvium derived from
various parent materials and later
deposited

Sandv alluvial soils
Variably textured alluvial
soils

Abbreviations referring to vegetation (Pentz, Edwards) and
Bioclimatic Subregions (Phillips).
* CH
Coast Hinterland
DTV
Dry Thorn Veld
HSV
Highland Sour Veld
MMB Midland Mist Belt
SSV-D Sandy Sour Veld: Drier
SSV-M Sandy Sour Veld: Moister
TGV-D Tall Grass Veld: Drier
TGV-M Tall Grass Veld: Moister

For meaning of these symbols la, lb . . . 10a, 10b vide
Appendix IV, in which symbols and abbreviations are related
to titles of Groups and Subregions; for distribution of the
subregions vide Map IV.
The series, in some instances, occur more widely than
recorded here: this classification of occurrence serves as an
example only.

H

Geobioclimatic
Map (Map No.
VII) References
Geology/
Bioclimate

H
C
O

In all the
units shown

>

AGRICULTURAL POTENTIALITIES

A P P E N D I X VII
PHYSIOGRAPHIC REGIONS (TURNER: 1967B) AND CORRESPONDING
SOIL ZONES OF DE VILLIERS (1962) AS EDITED: 1968
SW Influent
Surrounds

Tugela Basin

1 Lesotho Plateau and High Drakensberg
Escarpment

lext.

1 ext.

2 Spurs and Foothills of the High Drakensberg
("The Little Berg")

lext.

lext.
2 mod.

Physiographic Regions

NE Influent
Surrounds

A MOUNTAIN REGIONS

3 Orange Free State Highveld and Low
Drakensberg Escarpment

1 ext.

4 Foothills of Low Drakensberg

1 ext.
3
4 v.sl.
6 v.sl.

5 Ingeli Mountain

-

lext.

B PLATEAU REGIONS
6

Belelasberg-Skurweberg

7 Biggarsberg Range

1 ext.
3 si.
4 si.

-

8 Helpmekaar Plateau

9 Msinga-Qudeni Massif

1 ext,
3

1 ext.
3
1
3
4
5

—

1
4
5
6
13

—

C UPLAND REGIONS
10 Nqutu Divide

-

11 Babanango Block

4 ext.

4 ext.

1
4
6

1 ext.
8 ext.
1 ext,
5 ext.
8 mod.
12 si.

12 Hlobane-Manyini-Ceza Block

13 Impendhle Block

14 Natal Midlands

1 ext.
2 v.sl.

1 ext.

-

-

1 ext.
2 ext.
3
5
6
13 si.
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Appendix VIi - continued
Physiographic Regions

SW Influent
Surrounds

Tugela Basin

NE Influent
Surrounds

C UPLAND REGIONS-continued
16 HowickBenchland
16 BulwerBlocl<

1 ext.
1 ext.
5 si.

-

-

D BASIN PLAINLANDS
17 Winterton—Estcourt—Muden Plain

272

-

1
3
5
6
7
13

si.
ext.

-

ext.
si.

18 Bergville-Ladysmith Elandslaagte Plain

—

1 v.sl.
3 ext.
4
5
6 ext.

—

19 Wasbanl< Plain

-

3
4 ext.
5 si.
6 si.

-

20 Buffalo Plain

-

4 ext.
7 si.

-

21 Dundee Plain

-

3 ext.
4 ext.
7v,sl.

-

22 Ngagane Plain

-

3 ext.
4
7 mod.

-

23 Newcastle—Vryheid Plain

-

3
4 ext.

-

24 Utrecht-Vryheid Plain

-

1 v.sl.
4 ext.

1 mod.
4 ext.
8 v.sl.

25 Pongola-Pivaan Plain

-

-

1
2
Sext.
8 ext.

26 Nondv^enl-White Mfolozi Basin

-

-

4
5 si.
8 ext.
13 ext.

27 Underberg-Himevllle Plain

1 ext.

—

—

AGRICULTURAL

POTENTIALITIES

Appendix VII - continued
Ptiysiographio Regions

SW Influent
Surrounds

Tugela Basin

NE Influent
Surrounds

E INTERMEDIATE REGIONS
28

Grevtown-Pietermaritzburg-Richmond
Benotiland

29 Kranskop Divide

1
2
8
11

1
2
13v.sl.

30 Melmoth-Esfiov^e Block

_

31 Middle Veld of Zululand

—

32 ixopo-flighflats Benchland

33 Harding Benchland

-

2 ext.
1
13 v.sl.

1
13

—

-

-

1
2 ext.
8 v.sl.
9 ext.
11

1
2
8
11
12

ext.
v.sl.
ext.
si.
ext.

1 ext.
5 si.
8
9
11

—

—

1
8 ext.

—

—

F LOW;-LYING REGIONS
34 Valley of the Tugela River

-

1 si.
2 si.
3
6
11 si.
13 ext.

-

35 Pomeroy Bench

—

3 ext.
4 ext.
5 si.
Bv.sl.
13 v.sl.

—

36 Valley of a Thousand Hills and Mvoti River
Valley

2 ext.
Bv.sl.
9 ext.
11 v.sl.
13 ext.

—

—
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Appendix VII - continued
Physiographic Regions

Tugela Basin

SW Influent
Surrounds

NE Influent
Surrounds

F LOW-LYING REGIONS - continued
37 Low Veld of Zululand

-

-

8 ext.
9
10 ext.
11 v.sl.
12 ext.
13
14v,sl.

G COASTAL REGIONS
38 Natal Coastal Belt

8ext.
9
11
14

8 ext.
11
14

8 ext.
9
14

39 Natal Coastal Hinterland

2
8 si.
9
11
13

2 ext.
8 mod.
11

—

40 Eshov^e Block

-

2
11
13

41 Lebombo Range

-

-

42 Zululand Coastal Plain

-

-

43 Incised River Valleys of Natal

2
5
8

2 ext.
9
11
12 si.

(excluded)

9 v.sl,
14 ext.

9 6Xt.

11 ext.
13

ABBREVIATIONS
ext.
extensive
mod. moderately extensive

si.
v.sl.

slight in area
very slight in area

TENTATIVE REVISION OF SOIL ZONES OF NATAL: 1968
(ORIGINAL BY DE VILLIERS: 1962)
No.

Soil Zonest

Bioclimatic Groups
(Phillips: 1967U

1 Leached soils derived from Karroo rocks in the Highland Sourveld
and Midland Mistbelt

3,4, 5, 6, (2), (8)

2 Leached or moderately leached soils of the Highland Sourveld and
Coast Hinterland, derived from arenaceous sediments or Basement
Complex

2, 3, 4, 7,(1), (6), (10)

274

Key Series

Balmoral,* Farningham,* Doveton, Griffin, Clovelly, Mispah

Oatsdale, Springfield, Klipfontein, Nomanci, Milford,
Inanda, Hutton*, Southviiold, Nev^port, Greenhill

AGRICULTURAL POTENTIALITIES

Appendix VII - continued
No.

Bioclimatic Groups
(Phillips; 1967)ï

Soil Zonest

3 Soils, many of which contain soft plinthite, derived from argillaceous

Key Series

6, 8, (4)

Avalon, Southwold, Doveton,* Shortlands*

Karroo sediments in the moist Tall Grass Veld

4 Soils, most of which contain soft or hard plinthite, or a natric horizon,

8,(6)

Leksand, Springfield, Dunbar, Klipfontein, Uitvlugt,
Wesselsnek, Longlands, Wasbank, Shortlands*

derived from arenaceous Karroo sediments in the dry Tall Grass Veld

5 Soils, most of which contain either plinthite or a natric horizon, derived

Avalon, Klipfontein, Estcourt, Shortlands*

6,8,(10)

from argillaceous Karroo sediments in the drier parts of the Tall
Grass Veld

6 Sodic and calcareous soils, derived from argillaceous Karroo

8,10, (2), (3), (4)

Estcourt, Arrochar, Bonheim, Rensburg, Arcadia

sediments in the dry Tall Grass Veld

7 Sodic and calcareous soils from arenaceous Karroo sediments in the

8

Uitvlugt, Rensburg, Arcadia, Bonheim

dry Tall Grass Veld

8 Soils, many of which are concretionary, derived from glacial and other

1,2,3,6,8,9,10,(4)

Karroo sediments in the Transition Veld, Coast, Forest and Southern
Tall Grass Veld (includes soils derived from pre-Karroo and Basement
rocks in Pongola R. Valley)

9 Soils derived from rocks of the Basement Complex in the Coast Forest

1,2,10

10 Soils derived from Stormberg Basalt in the Coast Forest and Lowveld

1,9,10,11

11 Soils derived from Table Mountain Sandstone in the Coast Forest

Southwold, Klipfontein, Warrick, Winterton, Glencoe,
Estcourt, Williamson, Greenhill, Shortlands,* Glendale

Gemvale, Williamson, Dansland, Glendale, Mispah
Shortlands, Rydalvale, Arcadia

1,2,7,9,10,(3)

Cartref, Klipfontein, Shortlands*

12 Soils derived from Karroo sediments in the Coast Forest and Lowveld

8 , 9 , 1 0 , 1 1 , ( 1 ) , (4)

Milkwood, Williamson, Uitvlugt, Shortlands,* Estcourt,
Arcadia

13 Calcareous soils derived from Karroo sediments or Basement Complex

7. 8,10, (2), (6), (9)

Muden, Sunvalley, Ferry

in the Valley Bush Veld

14 Regosolic soils derived from coast dunes

1

* Red soils derived from Karroo dolerite or drift material with
strong doleritic component: dolerite intrusions are ubiquitous
over most of Natal.
t Soil Zones: The Vegetation Type names as recorded by de
Villiers (1962), are those of Pentz (1945), Acocks (1953) and
Edwards (1967).
t Phillips' Groups based on Bioclimatic Potential
1 Coast Lowlands: Forest and Wooded Savanna
2 Coast Hinterland: Forest and Wooded Savanna
3 Mistbelt and Upland Forest and Wooded Savanna

Clansthal, Fernwood

4
5
6
7
8
9

Highland and Upland Forest and Wooded Savanna
Montane Fynbos
Upland Scrub and Wooded Savanna: Moister
Riverine (Tugela) Scrub and Wooded Savanna
Upland Scrub and Wooded Savanna: Drier
Lowland to Upland Scrub and Wooded Savanna (Zululand)
10 Riverine and Lowland Scrub and Wooded Savanna
11 Lowland Scrub and Wooded Savanna (Zululand)
Groups in which the soils occur to a minor extent are shown
in brackets.

A P P E N D I X VIII
EXAMPLES OF COMPLEX ECOSYSTEMS

Ecosystems

Examples of Soil Associations
(van der Eyketal.: 1969)

Examples of Soil Series
(van der Eyketal.: 1969)

Examples of Soil Rating for
Cultivation
(Phillips: 19660,19698)

Trachypogon-Themeda Highland/Subclimax Grassland, including
relict montane Protea Open Woodland, montane Macchia
(Fynbos) and montane Podocarpus Forest as specific ecosystems
set in humid/humid-subhumid bioclimatic subregions; typical
earlier animal associates: oribi, hartebeest, black wildebeest.
eland, probably all seasonal migrants

Redferriallitic, A1 BalmoralFarningham, clayey

Balmoral
Farningham

good/moderately good
good moderately good

Trachypogon-Themeda Midland Subclimax Grassland, including
areas of lower successional Arlstlda junclformis Grassland
and relict Podocarpus-Other Spp. Forest, set in humid/humidsubhumid bioclimatic subregions; typical earlier animal
associates: grey duiker, elephant, bushbuck, buffalo, bushpig.
probably all migratory and with species from Highland Grassland and Montane Forest seasonally present

Red ferriallitic, B1 GriffinClovelly, clayey

Farmhill

good to moderately good

Griffin

moderately good to fair

Cranwell

moderately good to fair

Clovelly

good to moderately good to fair
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Ecosystems

Examples of Soil Associations
(vanderEyketal,: 1969)

Trachypogon-Themeda Highland Subclimax Grassland, in
lower-lying or "bottom" sites of more hydrophytic grasssedgeforb communities, probably Evergreen Thicket in places
earlier set in humid/humid-subhumid biociimatic subregions;
typical earlier animal associates: probably reedbucl<, bushpig,
with migratory species as above.

Black to grey-black acid
hydromorphic, "bottom" land
CI Kafspruit, clayey and loamy

Themeda-Hyparrhenia Subclimax Tall Grassland, and this same
community transitional to Tristachya-Digitaria Sandy Sour
Grassland: moist facies; probably earlier Thicket, Woodland
and Open Woodland in parts, set in subhumid/miid subarid
biociimatic subregions; typical earlier animal associates:
probably migratory hartebeest, black wildebeest, eland, buffalo,
elephant

Red ferrialiitic D1 DovefonShortlands-IVIsinga, clayey
to loamy

Acacia-Other Spp. Thicket in dry river valley, in mild subarid
to subarid biociimatic subregions; typical earlier animal
associates: grey duiker, steenbok, impala, elephant, giraffe,
roan, blue wildebeest, kudu, eland, buffalo, black rhino,
Burchell's zebra, wart hog, probably all migratory

Evergreen Coast Forest, in climax and successional stages,
mainly secondary or under sugar and other cultivation; in forest
ecosystem, in humid/humid-subhumid biociimatic subregions;
typical earlier animal associates: bushbuck, buffalo, elephant,
grey duiker, bushpig, moving to other physiographic
biociimatic groups seasonally

Examples of Soil Series
(vanderEyketal.: 1969)

Examples of Soil Rating for
Cultivation
(Phillips: 19660,19698)

Ivanhoe

moderately good to fair

Kafspruit

moderately good to fair (when
suitably managed, e.g. as
broad lands, to regulate
moisture: good)

Vimy (Tall Grassland)

good to moderately good

Doveton (Tall Grassland)

good to moderately good

Shortlands (Tall Grassland)

good to moderately good

Glendale (transitional to
Tristachya-Digitaria Grassland)

good to moderately good to fair

Makatini (Tristachya-Digitaria
Grassland: dry facies)

good to fair to poor

Brown to greybrown, slightly
leached, dry in cooler season,
subarid to subhumid for
much of the rainy season;
Muden-Sunday—Uitvlugt
brown, base-saturated,
usually calcareous, clayey
and loamy

Sunday (Acacia spp. Thicket)

fair to poor, but could be
productive if irrigated wisely

Red fersiailitic, Dl DovetonShortlands-Msinga, clayey
to loamy;
LI Harris-Maputa(Fernwood),
clayey, loamy and sandy
alluvium

Weenen (Acacia-Boscia
Thicket)

Ty

T)

M

fair to poor, as above

Muden (Acacia spp, Thicket)

fair to poor, as above

6/

Shortlands

good to moderately good to fair

T}

Glendale

good to moderately good to fair

Fernwood (sandy)

fair to poor to very poor
depending upon depth and local
water-table

Sf
M

A P P E N D I X IX
ROUGH AND PRELIMINARY OUTLINE OF ORIGINAL DISTRIBUTION OF ELEPHANTS,
PERISSOCACTYLS* AND ARTIODACTYLSt IN THE GROUPED POTENTIAL BIOCLIMATIC
SUBREGIONS! (PHILLIPS: 1967)
(Based on R. C. Bigalke)
1

Humid/Subhumid coast lowlands forest and
wooded savanna
Typical
Bushbuck, Buffalo?, Elephant, Grey Duiker?,
Bushpig
Typical, restricted habitat
Red Duiker, Blue Duiker
Specialised habitat
Hippopotamus
Marginal, restricted habitat Reedbuck
2/3

Higher coast hinterland (2) and midland mist belt
(3) forest, scrub and wooded savanna
Typical
Grey Duiker, Elephant,
Bushbuck, Buffalo?,
Bushpig?

Typical restricted habitat
Marginal

Reedbuck (vleis), Bushpig?
Oribi, Blesbok?, Hartebeest ?, Eland
Tl
D
pe

2

Lower coast hinterland (mainly SW Surrounds,
limited NE Surrounds) forest, scrub and wooded
savanna
(very difficult to envisage the former fauna of this portion of Group 2)
Typical
Oribi?, Elephant
Specialised habitat
Bushbuck ?
Marginal
Steenbok ?
Marginal, restricted habitat Reedbuck ?
)
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4

Highland evergreen forest, scrub and wooded
savanna (4) and montane fynbos (5) (highland sour
and montane veld)
Typical
Oribi, Blesbok (seasonal
migrant?), Hartebeest
(seasonal migrant?),
Black Wildebeest
(seasonal migrant?),
Eland (seasonal migrant ?)
Typical, restricted habitat
Grey Duiker, Klipspringer (or marginal ?),
Vaal Rhebuck (higher
areas), Mountain Reedbuck (higher areas), Reedbuck (vleis)
Specialised habitat
Bushbuck
Marginal
Steenbok, Klipspringer
(or typical ?), Springbok
(seasonal?). Roan Antelope (seasonal migrant? rock painting in Giants
Castle), Buffalo, White
Rhino?, Elephant

6/8

Upland mixed scrub and wooded savanna:
Moister (6) and drier (8) faciations (tall grass
veld)
Typical
Grey Duiker, Steenbok,
Blesbok, Hartebeest,
Black Wildebeest ?, Eland,
Burchell's Zebra (seasonal migrant ?), Elephant ?
Specialised habitat
Hippopotamus, Buffalo
(valley and thicket)
Marginal
Springbok (seasonal migrant?), Bushbuck?,

* The ? sign refers not to occurrence of an animal but whether
it was typical of the region.
t e.g. Rhino, Zebra.
X Cloven-hoof (Ungulates).

Kudu ? (no records).
White Rhino?, Burchell's
Zebra (seasonal migrant ?)
Marginal, restricted habitat Vaal Rhebuck
6/8

Upland mixed scrub and wooded savanna: Moister
(6) and drier (8) faciations (sandy sour veld)
Typical
Hartebeest ?, Black Wildebeest (seasonal ?), Eland ?,
Buffalo?, Elephant?
Typical, restricted habitat
Grey Duiker
Marginal
Steenbok?, Impala? (to
Tugela?), Springbok (seasonal?), Bushbuck?,
Kudu?
Marginal,restricted habitat Red Duiker, Reedbuck?,
Blue Wildebeest

7/10 and 11 Arid/Mild subarid riverine (7,10) and
lowland scrub and wooded savanna (10, 11)
Typical
Grey Duiker, Steenbok,
Impala ( ± South to the
Tugela), Elephant ?, Giraffe ?, Roan Antelope ?,
Blue Wildebeest, Kudu,
Eland, Buffalo, Black
Rhino, Burchell's Zebra,
Warthog.
Typical, restricted habitat
Klipspringer, Reedbuck
(grassland), Waterbuck,
Tsessebe (grassland).
White Rhino, Bushpig.
Specialised habitat
Bushpig, Nyala ( ± South
to the Tugela), Hippopotamus.
Special habitat, restricted
Suni (South to St. Lucia
Estuary only)
Marginal
Roan Antelope ?, Red
Hartebeest.
Marginal, restricted habitat Red Duiker, Mountain
Reedbuck.

A P P E N D I X X (A)
I

PEDOLOGICAL SURVEY AND RELATED MATTERS BEARING ON THE
SOILS IN THE TUGELA BASIN AND ITS SURROUNDS*

The vision of the Commission in collaborating with the
Department of Agricultural Technical Services in a
pedological survey of the Tugela Basin, has placed in-

* Since the completion of my study of soils in relation to bioclimates and working out a rough rating of soil for agricultural
use, de Villiers and Macvicar have applied the concept of the
"soil form" (as enunciated by Northcote (1956)) in the study
of the soils of the Tugela Basin. As this does not affect the
pedological map produced by van der Eyk et at., I do not take
this into account in this connection.

formation of potential usefulness before students of
development. Not only could agriculturists, irrigationists and foresters benefit but so should highway,
hydrological and mechanical engineers, as well as
town and regional planners. For physiographic and
bioclimatic reasons many of the more important associations and series recorded in the basin occur also in the
larger terrain as well as far beyond it.
Several matters of interest relative to this soil survey
and associated investigations are summarized:
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(1) Pedological survey, description and mapping of soils
Under the auspices of the Commission and the Department of Agricultural Technical Services, the International Training Centre for Aerial Survey, Delft, and
the Department of Regional Soils Survey, University
of Wageningen, collaborated v.'ith Professor Orchard
and others regarding the photogrammetric and other
important details for a reconnaissance pedological survey of the Tugela Basin along modern lines. In due time
Dr. J. J. van der Eyk, who had experience in this kind
of survey in the tropics, was appointed leader of a
small team for carrying out the survey.
A valuable report on the soils of the Tugela Basin
was published by van der Eyk, Macvicar and de Villiers
(1969).
In the course of a study of soil formation in Natal,
de Villiers (1962) prepared a gross introduction to the
soil zones with appropriate reference to the key series
within each zone. From experience gained in the survey
of the Tugela Basin, he interpreted the distribution of
certain of these zones beyond that subregion and
showed these upon a generalized map of Natal. This
has enabled me to apply the land use units derived from
ecological and pedological studies by Edwards (1967)
and van der Eyk (1969) and my observations, to the
influent surrounds south-west and north-east thereof.
(Vide: Maps VI and VII.)
Ludorf and Scotney (MS: 1964) conducted a corresponding survey of the Mooi River and Lions River
Soil Conservation Districts, situated respectively within
and adjacent to the basin; Moll (1966) provided the
preparatory ecological background. Aspects of this
study have been covered in detail in a thesis by Scotney (1971).
(2) The value and limitations of a pedological survey as
a guide to agricultural development
In South Africa, where pedological survey is new, there
is a tendency for laymen to believe that such will automatically provide all the information about soils and
soil management needed by the extension staff and the
farmer. It must be stressed that the information thus
gained is no more than a foundation upon which
further knowledge could be built through appropriate
research and experience.
The kind of information required to render a soil survey meaningful in practical agriculture embraces, inter
alia, the following matters:*

* For a comprehensive outline of soil surveys and land use
planning, attention is directed to an invaluable book on this
subject, edited by Bartelli et al. (1966), for the Soil Sciences
Society of America and the American Society of Agronomy
and introduced by C. E. Kellogg.
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(i) A sound understanding of the physical, chemical
and biological characteristics of the principal
series and forms;
(ii) experience regarding their comparative erodibility,
water relations, "soil climate", drainage and
mechanical limitations;
(iii) knowledge about the raising of fertility and productivity of the commoner series;
(iv) the responses of specific crops on such series and
phases, in accordance with those systems of soil
and crop husbandry and management which may
be applicable;
(v) the effect of various degrees of pressure by livestock on the soils carrying natural, induced or
established pasturage;
(vi) the economics of preparing and raising the fertility
and the productivity of the principal soils.
As a guide to the agricultural extension officer and
adviser, the knowledge gained through the survey and
mapping of the soils, duly supported by specialist studies, is valuable only in so far as it is a foundation for
the better distribution, executing and interpreting of
field trials upon which advice about practical matters
of direct concern to the farmer may be based.
During a study of the prospective agricultural development of a subregion, or a project, it is imperative
to remember certain points regarding a pedological
survey. Even when ecological and pedological data and
appropriate maps exist, there is still no easy approach
to the sound use of land: features of the following kind
must be investigated:
(i) prime factors of the subregional climate and, at
farm level, the micro-climate;
(ii) influence of physiography and topography, especially elevation, degree of slope and aspect;
(iii) knowledge of the ecosystems and their indicator
significance;
(iv) the comparative potentiality of selected soil series,
within selected ecosystems, for the production of
crops and livestock, in accordance with economic
development, husbandry and management.
Except to a very limited extent for certain experimental areas on the department's field station at Tabamhlope, detailed and co-ordinated knowledge of this
kind is not yet available.
This is a rough yardstick for measuring down the
years the practical value of the studies so far conducted.
Not intended as a criticism of the policy, practice and
enthusiasm of the two organizations which have already
done much to collect information about the soils, this
comment is made merely to emphasise the necessity
for more research, experimentation, co-operative field
trials, sound and imaginative interpretation of the
results and, ultimately, extension of knowledge to the
farmer.
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A P P E N D I X X (B)
II GROSS EVALUATION OF THE COMPARATIVE LEVELS OF SUITABILITY OF SOILS
FOR AGRICULTURAL PRODUCTION: TUGELA BASIN AND INFLUENT SURROUNDS
Critical observations and experimentation in the field
and the integration therewith of knowledge gained
from laboratory research have not yet been focussed
upon any series in Natal. Appropriate investigations
have indeed been planned by the Department of Soil
Science but their being put into action awaits the availability of personnel, funds and working facilities.
Remembering this, I venture nonetheless to examine
how far a gross comparative evaluation of the degree of
suitability of certain of the series described by van der
Eyk et al. (1969) could advance our knowledge of their
agricultural utility. Realizing the subjectivity involved
in the two approaches outlined, I submit the outcome
for a critical study by those best qualified to judge:
the pedologists, the laboratory investigators and the
several field observers with local experience in identifying some of the principal series and in allocating an
assessment of capability to them.
The procedures followed and the crude parameters
applied are:
(1) The Storie Index
The Storie (1933, 1944, 1959, 1964) method of soil
ratings is based on characteristics governing the potential utilization and productive capacity of the land.
It purports to express numerically the comparative
levels of suitability or value of a soil for use in general,
intensive agricultural practice. (Vide Dr. Arkley's
(1967) statements below). It is independent of other
physical or economic factors which, in themselves,
could determine the desirability of growing crops in
any locality. It takes no account, for example, of such
other factors as climate, availability of water for irrigation and distance from markets - which might
determine the details of desirability.
The rating is determined by evaluating specified
features: depth, texture of the surface soil, density of
subsoil, drainage, micro-relief, slope and hazard of erosion. Where necessary, other factors such as soil reaction and nutrient or fertility level may be introduced.
For the purpose of determining the rating index I
have selected these factors:
(A) The characteristics of the soil profile: in essence,
the features of subsurface layers;
(B) the texture of the surface soil;
(C) the general degree ofslope of the locality; and eitherX' efficiency of drainage, or
X^ hazard of erodibility, in any single determination.
Percentage values assigned to the factors (A), (B)

*X' and *X^: I considered the criteria in relation to irrigation
and "rain-fed" production.
*X'' This was done to the best of my ability and facilities.

and (C) and to either X' or to X'^ for any other single
factor selected (e.g. X* drainage or X'^: erosion hazard
in this particular study) are multiplied, to give the index
rating of the soil. Dr. C. E. Kellogg, United States, is
critical of "this multiplying"! At most it could be considered a means for obtaining a "figure" or "index",
which appears to have the merit of possessing some
empirical significance. (Washington, D.C., Nov. 1966.)
Professor Arkley (in lit. Nov. 1967) notes regarding
the "multiplicative aspect of the Storie Index Rating":
"It appears to me that this procedure does exactly what
is needed to reflect the progressive limitations on use
which increasing numbers of kinds of limiting soil properties create. The system is in use by land appraisers
in many areas of irrigated agriculture, and is reflected
by the fact that it is generally explained in books on
rural appraisal and tax assessment by authors located
west of the Mississippi River." I have followed the
parameters of grades established in California, as being
roughly applicable for the general purpose of determinations for the basin and its contiguous areas, but
have modified the interpretation of these in terms of
our local standards for rain-fed land.
Grade 1 (good): Ratings 80- 100 per cent, soils suitable for a wide range of crops, including the commoner
annual field crops - cereals, others and also lucerne,
fruit and vegetables, yields high.
Grade 2 (moderately good): Ratings between 60- 79
per cent, soils suitable for most annual and other crops,
yields moderate to high.
Grade 3 (fair): Ratings between 40 - 59 per cent, soils
generally of fair quality but with a narrower range of
suitability than Grades 1 and 2, yields moderate.
Grade 4 (poor): Ratings between 20 - 39 per cent, soils
with a narrow range of agricultural possibilities (here,
for example would fall soils good for a specialized crop
such as rice but not suitable for most other uses).
Grade 5 (very poor): Ratings between 10 and 19 per
cent, soils of very limited use other than for pasture,
owing to shallowness, mechanical limitations of various
kinds and, perhaps, either marked acidity or alkalinity;
and, finally
Grade 6 (non-agricultural): Ratings less than 10 per
cent, soils of steep or broken land and associated with
much rock, suffering severely from wash or, for
example, highly alkaline.
I have used the following abbreviations in the column
headed "Grade" in Appendix X (C) for determinations
by the Storie method:
G: good; MG: moderately good; F: fair; P: poor;
VP: very poor; N AGR: non-agricultural soil, with such
incidental combinations as might be desirable - e.g.
G/F: good to fair; F/P: fair to poor; P/VP: poor to
very poor.
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As the method takes no account of "other" important features, such as climate, water for irrigation and
distance from market, it provides no more than an
index to the degree of suitability or value of a soil for
general, intensive agriculture. It cannot in itself serve
as an index of evaluation of the land itself, but, when
associated with and interpreted in light of local bioclimatic or even climatic information, is a guide to such
evaluation. The details recorded on Maps VI and VII
are based upon both the modified Storie rating and my
assessment of the bioclimatic features of the various
subregions.
I found this method to be widely used by University
and Federal pedologists and agronomists in California. There is abundant American literature on
surveys in which the rating index has been applied
for purposes of determining the agricultural suitability
of the soils. Two reports for the Amador Area by
Sketchley (Sept. 1965) and for the Coastal Del Norte
Country in California, by McLaughlin and Harradine
(March, 1966) illustrate the usefulness of the method.
By working through the profile and other description and the supporting information by van der Eyk
et al. I have selected the percentage values for use in
determining the alternative rating indices, where X'
has been drainage and X^ erosion hazard. These two
factors have been combined with data for A; profile,
B: surface texture, C: slope.
It was not easy deciding the details of percentage
values, factor for factor: there is a varying degree of
subjectivity in this, no matter how careful the selection. Because of this and also because of the almost
inevitable difiiculty facing a selector, who has not
himself taken part in the survey, I realise that the
broad ratings summarized in the Table could
be criticized. But they do serve at least as gross indicators of the possible ranges of ratings and thus contribute to the criteria governing the development of
agriculture, irrigation and forestry within the subregions.
I am indebted to Professor R. J. Arkley, a distinguished soil morphologist, Department of Soils
and Plant Nutrition, University of California, Berkeley, California for the following statement about the
Storie Index: his letter of 10th July, 1967:
*X^: "First of all, the Storie Index is designed to
evaluate soils on a comparative basis with respect
to intensive irrigated agriculture. It is not a measure of the productivity of a soil for any specific
crop, but rather for its general usefulness in intensive crop production.
Where the agriculture is based on a specific
crop such as corn or rice, a system based on yields
of the specific crop is probably more useful. However, the Storie Index could be modified so that
the limitations of depth, slope, etc. could be adjusted on the basis of the soil requirements for a
specific crop.
The Storie Index uses a deep, permeable, well
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drained, fertile, nearly level, smooth, medium
textured soil as a reference which is assigned a
value of 100%. All soil properties which deviate
from this optimum are considered as soil limitations to some degree and are assigned values
less than 100%.
The values assigned are those applicable to
California conditions; these should work well
in any semiarid region. However, in humid regions
some assigned values would need adjustment.
For example sandy loam soils are excessively
leached in the eastern United States, so that
there a sandy loam surface texture would be rated
lower than in California.
*X^ So I suggest that, before the Storie Index is
applied to your soils, you should look critically
at each and every soil property and see if the
degree of limitations applied is appropriate to
the kinds of soils, climate and cropping pattern
that you have in your area.
*X^ Also, to be apphed to unirrigated conditions,
adjustments would be necessary, particularly in
those soil properties which have to do with
moisture storage, if water is at all limiting.
*X'* The Storie Index also attempts to evaluate soil
as it exists, not as to its capability after certain
restrictions are assumed to have been removed, as
in the U.S. Dept. of Agriculture system known
as the Land Capability Classification. This latter
system classifies soils assuming that those limitations which are 'feasible' to remove do not
limit the soil capability; however, the difficulty is
that what is not 'feasible' today may or may not
be feasible tomorrow. Also what is 'feasible' is
subject to individual judgment and interpretation.
Using the Storie Index, however, the rating is
changed only when the limitation is actually
removed, as by drainage, alkali reclamation, etc.
Truthfully, the values assigned to each soil property have been worked out only to a limited
degree by actual research. Much of the system is
based upon field experience and observation, but
the system has been applied widely in California,
and revised several times. Now, the land appraisers and tax assessors find it exceedingly useful
and it even has become common to use the ratings
in legal procedures, estates, government condemnation procedures and the like."
(2) The "ECM Factors" method for expressing the
capability of the soil and its environment to produce
sustained economic yields
Relating to methods developed in the United States

*X' and *X^ I considered the criteria in relation to irrigation
and "rain-fed" production.
*X" This was done to the best of my ability and facilities.
*X'' This has been observed.

AGRICULTURAL

Department of Agriculture Soil Conservation (Soil
Survey) {Vide: Soil Survey Staff: 1951, 1960), Loxton
(1962) reported on methods, criteria, terminology and
scales used for land use planning and mapping in South
Africa. In considering the basic code to be determined
for each homogeneous soil area he noted that erosion
hazard, soil climate and mechanical limitations, or
"ECM factors", provide a convenient means for expressing the capability of the soils and their environment
for sustained economic agricultural production. He
summarized also the symbols, descriptions and levels
for each of the three factors.
In applying this method to the data extractable from
the report by van der Eyk et al. (1969) I allocated
numerical symbols to each of these factors, series by
series. In order to make the "ECM" code somewhat
more meaningful, I attempted to evaluate by numerical symbols the potential productivity (P), assuming
that "applied" fertility, soil husbandry and management and climate - particularly the amount and distribution of rain and temperature - were satisfactory.
Although this attempt to estimate the productivity
might be criticized as venturesome, because of the
dearth of knowledge about this important feature, it
will have been worth the risk, should this effort stimulate someone better qualified to produce something
more useful.
I summarize in Appendix X (C) the (P) numerical
symbols for the same series to which I have applied
the Storie method. As the publication of this detailed
numerical estimation of the criteria - physical profile,
surface texture, slope, drainage and erosion hazard
for the Storie method and erosion hazard, soil climate
and mechanical limitations for the Loxton method would involve much printing, I provide here only
the final assessments for index and grade by the Storie
method and for productivity by the Loxton method.
Those interested in the supporting detailed assessments would find these in manuscript copies of this
appendix, filed in the office of the Director, Natal
Town and Regional Planning Commission, Pietermaritzburg.
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(3) Scale of assessments used in the ECM-P Estimations summarized in Appendix X (C)
Erosion Hazard
Modified from Loxton: 1962:86
1: low
4: very high
2: moderate
5: severe
3: high
6: very severe
Soil climate
Net effect of all morphological and environmental
factors influencing the soil: Loxton: 1962:86; obviously a subjective estimation in the absence of any
comparative, precise data for its determination and
based upon descriptions of profile, permeability,
drainage, absence or presence of impervious layers,
claypan, hardpan and so forth, the mean annual
rainfall and bioclimatic setting.
1: very wet
4: somewhat dry
2: wet
5: droughty/dry
3: moist
Mechamical Limitations
Surface soil or environmental characteristics which
may either hinder or prevent the use of land for efficient cultivation by modern equipment and procedure:
Loxton: 1962:86.
0: nil
2: moderate
I: slight
3: severe
Productivity (Potential): Loxton, 1962
Assumptions regarding the environmental factors and
managerial features, must obviously be subjective 1: very low
4: high
2: low
5: very high
3: moderate
Soil Rating: Storie, 1959: Phillips, 1966
For Arable (Dryland and Irrigation) based on Storie
(1959) and USA/Loxton (1962); PhilHps (1966).
G:
Good
P:
Poor
M.G.: Moderately Good
V.P.: Very Poor
F:
Fair
NAL: Non-agricultural
land
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A P P E N D I X X (C)
SUMMARIZED ANALYSIS OF AGRICULTURAL RATING OF EXAMPLES OF THE SOIL
SERIES, TUGELA BASIN, BASED ON INTERPRETATION (PHILLIPS: (1966) OF THE STORIE
(1959, 1964) AND THE LOXTON (1962) METHODS AND EMPLOYING SOIL SURVEY DATA
PROVIDED BY VAN DER EYK ET AL. (1969))

ASSOCIATIONS

SERIES

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL

AGRICULTURAL RATING
Loxton Method

Storie Method

1

2

Symbol

Name

3

5

4t

Name*, Centre
and Elevation

6

Index

Grade

7

8

9

C

M

P

Soil
Climate

Mechanical
Limitations

Productivity

10

Assessed General
Agricultural
Rating (Phillips)

Al

Balmoral—
Farningham

Balmoral,
f^ooi River, 5 000 ft.

Highlands: Themeda-Trachypogon Highlands Grassland:
(MMB); Montane Podocarpus
Forest; Montane (Berg) Veld;
(HSV;TGV-M);900mm

85
77

1:G
2:MG

3

2

5

l:Gto2:MG

A1

BalmoralFarningham

Farningham
(Tabamhlope),
Research Station,
4 500 ft.

Highlands: as above 1 000 mm

85
60

1:G
2/3:
MG/F

3

2

5

1:G to 2/3; MG/F

A2

Hutton

Hutton (Broadmoor),
HIatikulu (Rosetta),
5 200 ft.

Highlands: Tbemeda-Trachypogon Highlands Grassland;
Protea Savanna (HSV);
1 000 mm

81
56
69

1:G
3:F
2:MG

3

2

4

l:Gto2:MGto3:F

B1

Griffln-Clovelly

Farmhill, Karkloof,
3 650 ft.

MMB: Secondary Aristida
junciformis; 1 100 mm

85
76

1:G
2:MG

3

2

5

l:Gto2:MG

B1

Griffin-Clovelly

Grilfin (Helpmekaar),
Helpmakaar,
5 000 ft.

Highlands: Themeda-Trachypogon Highlands Grassland;
(HSV); 800 mm

95
68

1:G
2:MG

3
3

2
2

5
5

l:Gto2:MG
(aluminium)

Bl

Griffin-Clovellv

Griffin, Mooi River,
5 000 ft.

Highlands; Themeda-Trachypogon Highlands Grassland;
Montane Podocarpus Forest;
Protea Savanna; (HSV); 900 mm

77
69
53

2:MG
2:MG
3:F

3
3
3

2
2
2

5
5
4

2:MGto3:F
(aluminium)

Bl

GrifTin-Clovelly

Farmhill
(Lidgetton),
Nottingham Road,
4 800 ft.

Highlands: Themeda-Trachypogon Highlands Grassland;
(HSV); 1000 mm

73
58

2:MG
3:F

3
3

2
3

4
4

2:MGto3:F
(aluminium)

Bl

Griffin-Clovelly

Normandien,
Helpmekaar,
5 1 0 0 ft.

Highlands, moist transitional
Themeda-Hyparrhenia Grassland Themeda-Trachypogon
Highlands Grassland;
(TGV-M/HSV); 800 mm

37
55
46
61

4:P
3:F
3:F
2-3:
MG/F

3
to
2

2
to
3

3
to
4

2-3:MG/Fto 3:Fto
4:P

Bl

GrifTin-Clovelly

Cranweii, Howick,
4 000 ft.

MMB: Secondary Aristida junoiformis 950 mm

44
44
58

3:F
2:MG
3:F

3

2
to
3

3
to
4

3/2:F/MGto3:F

* The name in brackets ( ) is the original.
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t For key to symbols, column 4, vide end of table.
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Appendix X (C) - continued
ASSOCIATIONS

SERIES

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL

AGRICULTURAL RATING
Loxton Method

Storie Method

1

Symbol

2

Name

3

4

Name, Centre
and Elevation

5

6

7

8

9

C

M

P

Index

Grade

Soil
Climate

Mechanical
Limitations

Productivity

10

Assessed General
Agricultural
Rating (Phillips)

Bl

GrifTin-ClDvelly

Clovelly, Mooi
River, 5 000 ft.

Highlands: Themeda-Trachypogon Highlands Grassland;
(HSV);900mm

54
85
36
77

3:F
1:G
4:P
2:MG

3
3
4
3

2
2
2
2

4
5
3
5

1 :G locally, 2 :MG
3:Fto4:P
(aluminium)

Bl

Griffin-Clovelly

Clovelly, shallow
phase, Cathkin,
4 1 0 0 ft.

Southern Interior Basins; (very
moist) Themeda-Trachypogon
Highlands Grassland; (HSV);
1 000 mm

17
36

5:VP
4:P

3
to
2

2

3
to
2

4:Pto 5:VP unsuitable for arable except
forestablistied
pasture

Bl

Grifrm-Clovelly

MIspah, Mooi
River, (clayey),
5 000 ft.

Highlands: Themeda-Trachypogon Highlands Grassland
(HSV); 900 mm

13

5:VP

4
4

3
3

82

Oatsdale-Cleveland

Cleveland,
Helpmekaar,
5 000 ft.

Highlands: Themeda-Trachypogon Highlands Grassland (HSV);
800 mm

58

3:F

3

3

3

3:Fto4:P
(aluminium)

B2

Oatsdale—Cleveland

Oatsdale, Oudeni,
5 000 ft.

Highlands; Themeda-Trachypogon Highlands Grassland
(probably) formerly forest:
(MMBF);1400mm

29
58

4:P
3:F

2
to
3

3

2
to
1

3:Fto4:P
(aluminium)

B2

Oatsdale-Cleveland

Nomanci, Nkandia,
4 000 ft.

MMB; Secondary Aristida
junciformis (very limited, South
of Nkandia, formerly forest);
900 mm

36

4(3):
F/P
4:P

3

3

2
to
1

3/4;FtoP4:P

24

5:VP
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Appendix X (C) - continued
ASSOCIATIONS

SERIES

AGRICULTURAL RATING

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL
Storie Method

1

2

Sym-

bol

01

Name

Clay, Acid Hydromorphic soils of
Bottomland, Katspruit

3

4

Name, Centre
and Elevation

Ivanhoe, Dargle,
lmpendtile,5 500ft.

5

Index

Highlands; Hygrophilous
vegetation in Themeda-Trachypogon Highlands Grassland;
(HSV); 1000 mm

6

Grade

U-

Loxton Method

7

8

9

C

M

P

Soil
Climate

Mechanical
Limitations

Productivity

1
LO
O

1
to
3

É
-^
S

-£
OS

4
to
5

o
o

Co
o

-o

CD

cd

O

o

^
01

Gley, Acid Hydromorptiic soils of
Bottomland Katspruit

Champagne,
Champagne Castle,
5 000 ft,

Kighlands; Hygrophilous
vegetation in Protea Savanna;
(HSV);1 750 mm

eu

cd

-—
.

•cc

=3
O

Cü

<x>
CD

5

o
"O

1

1
to
3

"
=
S

i

1

O
03

O
'cd

01

Gley, Acid Hydromorphic soils of
Bottomland
Katspruit

Katspruit,
Lov^lands, 4 800 ft.

Highlands: Hygrophilous
vegetation in Themeda-Trachypogon Highlands Grassland;
(HSV); 850 mm

_^
^
-a
en

=>
o

Cd
c=
o
-o

cd
CD

"3

1

o
-o

1 ^5
to 2
3 2?
=3
er
03

cd
CD
CJ

c3
cd
o.

CI

Gley, Acid Hydromorphic soils of
Bottomland,
Katspruit

Fernwood/Harris,
Rosetta, Kamberg,
5 000 ft.

52

-o

•g'

cd
JU

Kighlands: as above; 980 mm

_^
e
CT

1

1
to
3

1

1
to
3

Q.
O
"O
cd

CD
"o
-o
C3
CD
O)

01

Gley, Acid Hydromorphic soils of
Bottomland,
Katspruit

Killarney/Willowbrook (Emmaus),
Natal National
Park, 4 300 ft.

Southern Interior Basin (MoisO:
Hygrophilous vegetation in
Moist Transitional ThemedaHyparrhenia Grassland
(TGV-M);900mm

cn

-^
^

cd

1
to
5

03
cd
o
Co

'%

o

u_
co
_o
CS
(Tsj

E

o

Ol
"o)

cd
cd
-a

-22
cd

_E

D1
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Doveton-Shortlands
-Msinga

Vitny, Ballengeich,
4 000 ft.

Northern Interior Basin (MoisO:
Transitional Themeda-Hyparrhenia Grassland (TGV-M);
860 mm

85
85

1:G
1:G

3

0

5

10

Assessed General
Agricultural
Rating (Phillips)

As these soils are
either seasonally or
permanently inundated, no rating on
profile and texture is
practicable. The
series vary in depth of
organic matter (great
in Ivanhoe and
Champagne but much
less in Katspruit);
best either conserved
VKholly or put under
permanent established grass-legume
(exotic) pastures,
after careful drainage
and water conservation; careless
drainage and soil
exposure induce
severe erosion; may
be rated as potentially 2:MG to 3:F if
well conserved.
Under efficient conservation and
management these
soils carry good
annual crops and do
not erode. There
should be no loss of
water from sites well
planned for water
control and the conservation of the water
so removed. Recent
practical approaches
byP. R.Hill (1970) to
regulation of water
relations of these
"swamp" or "vlei"
types of habitat indicate a means
whereby largely useless indigenous
hydrophytic growth
may be replaced by
established pasture
and other vegetation,
not only of economic
value but equally
efficacious in conserving the waterretaining qualities of
the habitat. This is
being watched v^ith
special care and requisite modifications
will be applied as
appear desirable in
the national interest.

1:0

AGRICULTURAL POTENTIALITIES

Appendix X (C) - continued
ASSOCIATIONS

SERIES

AGRICULTURAL RATING

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL

Loxton Method

Storie Method

1

2

Name

Name, Centre
and Elevation

Dl

Doveton-Shortlands
—Msinga

Doveton (Weston)
Mooi River 5 000 tt.

Dl

Doveton-Shortlands
-Msinga

Dl

Dl

Symbol

4

3

5

6

7

8

9

C

M

P

Soil
Climate

Mechanical
Limitations

Productivity

10

Assessed General
Agricultural
Rating (Phillips)

Index

Grade

Southern Interior Basin (Moist):
Transitional Themeda-Hyparrhenia Grassland (TGV-M);
830 mm

85
95

1:G
1:G

3

0

5
to
4

1:Gto2:MG

Doveton (Loskop),
South of Kingsiev,
4 000 ft.

Northern Interior Basin (Dry):
Themeda-Hyparrhenia Grassland; (TGV-D); 740mm

55
69
81
57
39

3:F
2:MG
1:G
3:F
4:P

3
to
4
to
2

1
to
2

3

occasionally 1:G,
2:MGto3:F
to 4:P rarely

Doveton-Shortlands
—Msinga

Msinga, Mhlangana,
(Muden), 3 400 ft.

Southern Interior Basin (Dry):
Acacia karroo-A, nllotica:
(TGV-D/inducedTV);720mm

65
61

2:MG
to F
(3/2:
F/MG)

3
to
4

1

4

2:MGto3:F

Doveton-Shortlands
—Msinga

Shortlands,
Merrivale, Cedara,
3 000 ft. (Not in
Tugela Basin)

(Outside Tugela Basin)
Themeda-Hyparrhenia (Moist):
Transitional Grassland;
(TGV-M); 850 mm

95
53
81
77
48

1:G
3:F
1 :G/MG
2:MG
3:F

3
to

1
to

5
to

1:G
2:MGto3;F

4

2

4

Dl

Doveton-Shortlands
-Msinga

Shortlands,
Nkandla-Ntumeni,
2 500 ft.

Subhumid Coast Hinterland
(Semi-Coast Secondary
Arlstida: formerly HumidSubhumid Forest); 900 mm

95
72
48

1:G
2:MG
3:F

3

1

5
to
4
to
3

much as above

Dl

Doveton-Shortlands
—Msinga

Glendale(Bellevue),
Dundee, 4 000 ft.

Northern Interior Basin (Moist):
Tristachya-Dlgitaria Grassland
(SSV/TGV-M);835mm

81
68
56

1:G
2:MG
2:F

3
to
4

1
to
2

5
to
4

l:Gto2:MGto3:F
moderate

Dl

Doveton-Shortlands
—Msinga

Makatini (Mona),
MIangana (Muden),
3100 ft.

Southern Interior Basin (Dry):
A. karroo-A. nllotica Thorn
Veld (TGV-0/DTV); 710 mm

40
72
27
57

433:F
301:G
30 4:P
642:MG

3
to
4

1
to
2

3
better
phase

occasionally 1 :G to
2:MG; more often 3:F
to4:P

Dl

Doveton-Shortlands
—Msinga

Makatinl,(Rooikop),
South of Wasbank,
3 400 ft.

Southern Interior Basin (Dry):
Tristachya-Dlgitaria Grassland,
(SSV-D);700mm

76
69
49

2:MG
2:MG
3:F

3
to
4

1
to
2

3

2:MG to 3:F and, on
shallovii phases, 4:P

El

Avalon-Bergville

Bergvllle, Bergville,
3 800 ft.

Southern Interior Basin (Moist):
Moist Transitional ThemedaHyparrhenia Grassland; (TGV-M)
800 mm

77
58
81

2:MG
3:F
1:G

3
to
2

1
to
2

4
to
5

2:MG(3:F, where
erosion more serious
or drainage somevïhat
poor) 1 :G in sectors

El

Avalon-Bergville

Bergvllle, Winterton,
3 500 ft.

As above

3
to
2

1
to
2

4

much as above
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Appendix X (C) - continued
SERIES

ASSOCIATIONS

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL

AGRICULTURAL RATING
Storie Method

1

Symbol

3

2

4

Name, Centre
and Elevation

Name

5

6

Index

Grade

57
73

3:F
2:MG

Loxton Method

7

8

9

10

C

M

P

Soil
Climate

Mechanical
Limitations

Productivity

3

1
to
2

4
to
5

2MG(3:F,where
erosion high and
drainage moderate to
poor)

3

1

4

much as above

Assessed General
Agricultural
Rating (Phillips)

El

Avalon-Bergville

Avalon, Dundee,
4 000 ft,

Northern Interior Basin; Transitional Tristachya-Dlgitaria
(Transitional SSV); 830 mm

El

Avalon-Bergville

Avalon, Draycott,
3 700 ft.

Southern Interior Basin (Dry):
Themeda-Hyparrhenia Grassland; (TGV-D); 750 mm

El

Ayalon-Bergville

Albany, Normandien,
4 300 ft.

Northern Interior Basin (Moist):
Transitional TristachyaDlgitaria Grassland;
(SSV-M);930mm

38

4:P

2
to
1

2
to
3

1
to
2

4:P, poorly drained
counterpart of El
Avalon—suitable for
veld pasturage

El

Avalon-Bergville

Southwold,Mooi
River, 4 700 ft.

Highlands (Dry): Themeda
Trachypogon Grassland, widespread in Drier HSV and Moist
Interior Basin (TGV-M);(HSV);
820 mm

55

3:F

3

2

2
to
3

less leached variant
ofBI Clovelly3:F

El

Avalon-Bergville

Arroctiar(Shandon),
Winterton, 3 600 ft.
(See also 62: Mooi
River, Riet Vlei,
moderately deep)

Southern Interior Basin (Moist
to Dry): Themeda-Hyparrhenia
Grassland; (TGV-M); 760 mm

37
22

4:P
4:P

3
to
2
to
5

2
to
3

2
to
3

4:P poor drainage
and high erodibility,
arable in part only

Associations

E2

286

Avalon-Glencoe: clayey and loamy soils, with
soft and hard plinthic B horizons; a complex
mapping unit, comprising soils with and without
ferruginous hardpans intricately intermixed;
dominant soils are Avalon and Glencoe with Bergvilleas subdominant; soils relatively fine-textured
as in mapping unit E l ; some other series within
this mapping unit are Southwold, Albany, Longlands, Arrochar, and Warrick; Ruston and
Normandien are rare.

Ecological subregionsand
Mean Annual Rainfall

Much as for Mapping Unit E l ;
vide distribution according to
Edwards' vegetation types and
Phillips' bioclimatic subregions: Appendix XI (1) and key
to Map VI.

Agricultural Rating

Vide the ratings for the prime
series in E l : Avalon and Bergvllle and for Southwold; vide
also Glencoe in E5.

Assessed General Agricultural
Rating (Phillips)

For practical purposes this
mapping unit is included with
E l ; vide Map VI and key. Soils are
finer textured than in Mapping
Units E3, 4 and 5.

AGRICULTURAL POTENTIALITIES

Appendix X (C) - continued
ASSOCIATIONS

SERIES

AGRICULTURAL RATING

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL

Loxton Method

Storie Method

1

Symbol

2

3

4

Name, Centre
and Elevation

Name

5

6

Index

Grade

7

8

1 ^

C

M

P

Soil
Climate

Mechanical
Limitations

Productivity

10

Assessed General
Agricultural
Rating (Phillips)

E3

Leksand-Avalon

Avaion (Melrose),
Tayside, Dundee,
3 800 ft.

Northern interior Basin (Dry):
Tristachya-Digitaria Grassland;
(SSV-D);700mm

49

3;F

3
to
2
to
1

2
to
3

2

3;Fto4/5;F/P
similar to El Avaion
and El Bergvilie
series, but with sandy
instead of clayey or
loamy subsoil; widespread in N. interior
Basin

E3

Leksand-Avalon

Leksand, V/asbank,
3 400 ft.

Southern interior Basin (Dry);
Tristachya-Digitaria Grassland;
(SSV-D);700mm

45
26

3:F
4;P

3
to
2
to
1

2
to
3

2

3;Fto4;P;very
extensive in N.
Interior Basin and on
Wasbank-Pomeroy
plain

E3

Leksand-Avalon

Leksand, somewhat
poorly drained
variant; Nqutu,
4 000 ft.

Northern interior Basin (Moist):
Tristachya-Digitaria Grassland;
(SSV-M) 780 mm

25

4:P

3
to
2
to
1

2
to
3

1

4;Pto4/5;P/VP

E3

Leksand-Avalon

Longiands, Rorke's
Drift 3 600 ft.

Northern interior Basin (Dry);
Tristachya-Digitaria Grassland;
(SSV-D);700mm

17
32

5;VP
4;P

2
to
1

2
to
3

2

4:Pto5;VP

E3

Leksand-Avalon

Springfield,
Wasbank, 3 700 ft.

Southern interior Basin (Dry);
Tristachya-Digitaria Grassland;
(SSV-D);700mm

40
46
27

3/4;F/P
3;F
4;P

2
to
1

2
to
3

1

locally 3;F but more
widely 3/4 F/P and
4;P(v.d.Eyk)-fairly
common in N, interior
Basin

Associations

E4

Leksand-Wesselsnek; sandy and loamy, v^ltti
soft and hard pllnthic B horizons; dominant
associated series are Leksand and Wesselsnek
(q.v.) and Dunbar (Glencoe form) and of same low
subsoil permeability as Wesselsnek, Driepan and
Wasbank (q.v.); subdominant associated series are
Newcastle Driepan and Wasbank; soils of
relatively coarse texture (as in Mapping units E3
and 5); other series included are Springfield
Longiands, Warrick and Kiipfontein; Glencoe and
Avaion are rare.

Ecological Subregionsand
Mean Annual Rainfall

Much as for Mapping Units E3
and E5 (q.v.); vide distribution
according to Edward's vegetation types and Phillips'
bioclimatic subregions;
Appendix XI (1) and key to
Map VI.

Agricultural Rating

Videtherafingsforthe series in
Mapping Units E3 and 5 and
principally, Leksand, Longiands,
Springfield, Wesselsnek and
Klipfontein,

Assessed General Agricultural
Rating (Phillips)

For practical purposes this
mapping unit is included with
Mapping Units E3 and E5, coarse
textured soils. Vide Map VI and
key.
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Appendix X (C) - continued
ASSOCIATIONS

SERIES

AGRICULTURAL RATING

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL

Loxton Method

Storie Method

1

Symbol

2

3

Name

Name, Centre
and Elevation

E5

Wesselsnek—
Glencoe-Wasbank

Glencoe, Glencoe,
4 200 ft.

E5

WesselsnekGlencoe-Wasbank

E5

E5

4

5

6

7

8

9

C

M

P

Soil
Climate

Mechanical
Limitations

Productivity

Assessed General
Agricultural
Rating (Phillips)

10

Index

Grade

Northern Interior Basin (Moist):
Transitional Tristachya-Digitaria Grassland; (SSV-M);
840 mm

40
23

3/4:F/P
4:P

2
to
3
to
4

3

2
to
1

4:P Erosion and
waterlogging
preclude cultivation,
except locally

Wesselsnek, S.W. of
Kingsley, 3 900 ft.

Northern interior Basin (Dry):
Tristachya-Digitaria Grassland;
(SSV-D);740mm

35
20

4:P
4:P

2
to
3
to
4

3

2
to
1

4:P Erosion and
waterlogging
preclude cultivation,
except locally

WesselsnekGlencoe—Wasbank

Wa-rick, Beacon
Hill, Estcourt,
4 000 ft.

Southern Interior Basin (Dry):
Themeda-Hyparrhenia Grassland; (TGV-D); 750mm

26
40
20

4:P
3/4:F/P
4/5
P/VP

2
to
3
to
4

3

2
to
1

3 :F but principally
4:Pto 4/5:P/VP

WesselsnekGlencoe-Wasbank

Wasbank, Alcockspruit, 4 200 ft.

Northern interior Basin (Moist):
Tristachya-Digitaria Grassland
to Transitional TristachyaDigitaria Grassland; (SSV
Transitonal SSV-M); 850 mm

20

2
to
3
to
4

3

2
to
1

4:Pto 4/5:P/VP

30

4/5:
P/VP
4:P

E5

Wesselsnek—
Glencoe-Wasbank

Klipfontein, Beacon
Hill, Estcourt,
4 000 ft.

Southern Interior Basin (Dry):
Themeda-Hyparrhenia Grassland; (TGV-D); 720mm

25
20

4:P
4: P/VP

2
to
3
to
4

3

2
to
1

4:Pto4/5:P/VP,
directly underlain by
ferruginous hardpan

F1

Estcourt

Estcourt,
Ennersdale,
4 000 ft.

Southern interior Basin (Dry):
Themeda-Hyparrhenia Grassland; (TGV-D); 720mm

34
17

4:P
5:VP

1
to
5

2
to
3

1

4:Pto5:VP:
characteritics of a
claypan soil fully
developed: claypan
and subsoil rarely
penetrable by roots,
alternate waterlogging and drought
severe periodically:
the most extensive
claypan soil InS.
Interior Basin
(v.d. Eyk); rainfed
crops poor but are
helped locally by
supplementary irrigation (pasture,
lucerne) row crops
otherwise hazardous;
irrigation potential
low because of low
drainage and high
erodibility

F1

Estcourt

Estcourt,
(moderately shallow
phase) Estcourt
4 100 ft.

Southern interior Basin (Dry):
Themeda-Hyparrhenia Grassland; (TGV-D); 750mm

24
17

4;P
5:VP

1
to
6

2
to
3

0
to
1

4:Pto5:VP
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Appendix X (C) - continued
ASSOCIATIONS

SERIES

AGRICULTURAL RATING

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL

Loxton Meth )d

Storle i/lethod

1

Sym
bol

2

Name

3

4

Name, Centre
and Elevation

5

6

7

8

9

C

M

P

10

Index

Grade

Soil
Climate

Mechanical
Limitations

Productivity

Assessed General
Agricultural
Rating (Phillips)

Fl

Estoourt

Avoca (Bluebank),
Charlestown,
5 300 ft.

Northern Highlands: ThemedaTrlstaohya-Digitaria Northern
Highland Grassland; (HSVNorth);800mm

34

4:P

1

2

0

4:P much as for Fl
Estcourt; cultivation
hazardous

F2

Uitvlugt-Avoca

Uitvlugt, Wasbank
3 400 ft.

Southern Interior Basin (Dry):
Tristachya-Dlgltaria Grassland;
(SSV-D);700mm

27
16

4:P
5:VP

1
to
5

3

0
to
1

4:Pto5:VP, unsuitable for cultivation
(mosterodible soils in
Tugela Basin; natric
B-horizon; also some
subterranean erosion)

F2

Uitvlugt-Avoca

Uitvlugt, moderately
shallov* phase:
Nqutu,4 000ft.

Northern Interior Basin (H/loist):
Tristachya-Dlgltaria Grassland;
(SSV-M);780mm

18
14

5:VP
5:VP

1
to
5

3

0
to
1

F2

Uitvlugt-Avoca

Avoca, Roosboom,
Ladysmith,3 700ft.

Southern Interior Basin (Dry):
Themeda-Hyparrhenia Grassland; (TGV-D); 770 mm

32
20

4:P
4:P

1
to
5

3

0
to
1

4:P unsuitable for
cultivation (natric Bhorizon)

Gl

Dansland

Dansland, Ntumeni,
2 000 ft.

Coast Hinterland; Semi-coast
Secondary Aristida junciformis
(formerly Humid Subhumid
upland Forest); (CHF);1 000 mm

73

2:MG

2
to
4

1

4
to
5

2:MG

G2

Arcadia-BonheimGelvkvlakte

Arcadia, Ladysmith,
3 400 ft.

Southern Interior Basin (Dry):
Themeda-Hyparrhenia Grassland; (TGV-D); 790 mm

61

3/2:
F/MG

3
to
4
to
5

1
to
2

4
to
5

3/2:FtoMG;
Irrigable v^ith care

G2

Arcadia-BonheimGelykvlakte

Rydalvale, S.E. of
Ladysmith, 3 200 ft.

Transition Southern Interlo"
Basin (Dry): Interior River
Valleys: Acacia karroo-A,
nilotica Thorn Veld: (DTV);
725 mm

55

3:F

3
to
4
to
5

1
to
2

3
to
4

3:F; irrigable by
sprinkler

G2

Arcadia—Bonheim—
Gelykvlakte

Graythorne,
Ladysmith, 3 200 ft

Transition Southern Interior
Basin (Dry): Interior River
Valleys: Acacia k a r r o o - A ,
nilotica Thorn Veld; (DTV);
725 mm

31
22

4:P
4/5:
P/VP

3
to
4
to
5

2

3
to
2

4:Pto 4/5:P/VP; very
shallow to shallow but
well drained;
irrigable by sprinkler,
with care

G2

Acadia-BonheimGelykvlakte

Bonheim, E. of
Ladysmith, 3 400 ft.

Southern Interior Basin (Dry):
Acacia karroo-A. nilotica Thorn
Veld; (DTV); 710 mm

36
21

4:P
4/5
P/VP

3
to
5

2

3

4:Pto4/5:P/VP;
irrigable by sprinkler
with care

5:VP
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Appendix X (C) - continued
ASSOCIATIONS

SERIES

AGRICULTURAL RATING

ECOLOGICAL SÜBREGIONS AND
MEAN ANNUAL RAINFALL
Storie Method

1

2

3

Name

Name, Centre
and Elevation

G2

Arcadia-Bonheim—
Gelykvlakte

Rensburg, Bergville,
3 700 ft.

HI

Rensburg—Willowbrook-KillarneyEstcourt-Uitvlugt

HI

5

6

7

8

9

C

M

P

Soil
Climate

Mechanical
Limitations

Productivity

10

Assessed General
Agricultural
Rating (Phillips)

Index

Grade

Southern Interior Resin (Dry);
Themeda-Hyparrhenia Grassland; (TGV-D); 750mm

46

3:F

3
to
4
to
5

2

4

3/2 ;F to MG where
normal areas exist
suitable for sprinkler
irrigation, where
eroded, not cultivatable; in bottomlands drainage is
poor v^here soil not
eroded; 4;P; but soil
could support established pasturage
under sprinkler
irrigation

Klllarney-WillowhrooMEmmaus),
(alkaline variant);
Dundee-Helpmekaar, 4 800 ft.

Highlands(Dry);Hygrophilous
herbaceous vegetation in Moist
Transitional ThemedaHyparrhenia Grassland;
(TGV-M):770mm

57
29

3;F
4;P

1
to
2
to
3

1

3
to
4

ill-drained, erosion
slight until drained
and exposed; 3;Fto
4;P but suitable for
semi-permanent
exotic pasture;
neutral to alkaline
hydromorphic

Rensburg-Willov*brook-KillarneyEstcourt—Uitvlugt

Killarney, Glencoe,
4 200 ft.

Northern Interior Rasin (Moist);
Hygrophilous herbaceous
vegetation in Transitional
Tristaohya-Digitaria Grassland;
(SSV-M);840mm

29
50

4;P
3;F

1
to
2
to
3

1

3
to
4

much as for
Kiiiarney/Wiiiowbrooi< (Emmaus): 3:F
to 4:P neutral to
alkaline hydromorphic; probably the
commonest soil of the
periodically submerged vieis in the
moist parts of the
Interior Basins
(v,d. Eyk)

Jl

Muden-Sunday—
Uitvlugt

Stanger,
(Mhlumayo),
Sundays River,
3 200 ft.

Interior River Valleys Southern
interior Basin Acacia karrooA.nilotica Thorn Veld; (DTV);
640 mm

43
37

3;F
4;P

3

2

3

irrigable by sprinkler;
3:Fto4;P

J1

Muden—SundayUitvlugt

Sunday,Sundays
River, 3 000 ft.

interior River Valleys: as
above; 650 mm

45
43

3;F
3;F

3
to
4
to
5

2

3

irrigable by sprinkler
and by surface:
reported low waterholding capacity but
non-saline; Loxton
1966; 3F. with
management could be
3/2;F/MG

Jl

Wluden-SundayUitvlugt

Weenen, Weenen,
2 800 ft.

interior River Valleys SemiDeciduous Bush Acacia-Boscia
-Schotia-Scrub;DTV(SA/WS;
Phillips); 660 mm

34
50
40

4;P
3/4;F/P
4;F

3
to
4
to
5

but under irrigation
could rise if not well to
conserved

Symbol

4

Loxton Method

3
to
4

3;Fto3/4;FtoPto
4;P; but irrigable,
with care; sub-recent
river alluvium
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Appendix X (C) ~ continued
ASSOCIATIONS

SERIES

AGRICULTURAL RATING

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL

Loxton Method

Storie Method

1

Symbol

2

Name

3

4

Name, Centre
and Elevation

5

6

Index

Grade

7

8

9

C

M

P

Soil
Climate

Mechanical
Limitations

Productivity

10

Assessed General
Agricultural
Rating (Phillips)

Jl

Muden-SundayUitvlugt

Kluden, Muden,
3 000 ft.

Interior River Valleys: as above
660 mm

51
21

3:F
4:P

3
to
4
to
6

2

3
to
4
to
5

3:F to 4:P; irrigable
v»ith care; drift
material from Ecca
sandstone and shale,
free lime in Al
(v.d. Eyk)

Kl

Sunvalley—Ferry—
Weenen (many areas
are small,
separated, and
inaccessibie:
v,d. Eyk)

Ferry (Tugela),
Jameson's Drift,
900 ft.

LowerTugela Valley: Spirostachys Valley Woodland: (Dry
Bush Veld of Pentz:DTV;SA/WS
of Phillips); 700 mm

62

2/3:
MG/F
3:F
3:F
3:F
3/4:F/P

3
to
4
to
5

1
to
2

3
to
4
to
5

2/3:MGto3:Fto
3/4:F to P; irrigable
with care; (sub-recent
alluvial terrace
material widespread)

K1

Sunvalley—Ferry—
Weenen (many areas
are small,
separated, and
inaccessible:
v.d. Eyk)

Sunvalley, Tugela
N.E. of Weenen,
2 500 ft.

Interior River Valleys; cultivated and irrigated land in
former Semi-deciduous Bush
(Acacia-Boscia-Olea-Schotia
Scrub); (Dry Bush Veld of
Pentz:DTV;SA/WS of Phillips);
660 mm

37
43

4:P
3/4:
F/P
32
37

3
to
4
4:P
4:P

2
to
3

3
to
4

3/4:F/Pto4:P
irrigable with care; a
problem soil: subsurface drainage
essential: Loxton
1966; sub-recent
alluvial terrace
material

Kl

Sunvalley-Ferry—
Weenen (many areas
are small,
separated, and
inaccessible:
v,d. Eyk)

Sunvalley, Tugela
Ferry 1 700 ft.

Interior River Valleys: Spirostachys Valley Woodland; (Dry
Bush Veld of Pentz:DTV;SA/WS
of Phillips); 660 mm

39
45
39
34

4:P
3:F
4:P
4:P

3
to
4

2
to
3

3
to
4

3:Fto4:P much as
above

Kl

Sunvalley-FerryWeenen (many areas
are small,
separated, and
inaccessible:
v.d. Eyk)

Estcourt(Tolenl),
S. of Wasbank,
3 200 ft,

Interior River Valleys: Southern
Interior Basin Transition:
Tristachya-Digitaria Grassland
near limits of Acacia karroo-A.
niiotica Thorn Veld :TGV-D;
730 mm

29
36
50
58
43
50

4:P
4:P
3:F
3:F
3/4:F/P
3:F

3
to
4
to
5

2

3
to
4

3:Fto4:P;highly
erodible and with
some salinity hazard
when irrigated

LI

Various alluvial
series: clayey,
loamy and sandy

Clayey alluvium,
Karkloof,3 500ft.

MIVIB: Secondary Aristida-junciformis Grassland; flood plain
of Karkloof River; (former
KIMBF); 1 320 mm

43
51

3:F
3:F

3

2

4
to
5

These alluvial soils
range from 2 :MG to
3:F, but with sound
drainage,conservation and efficient
(more often sprinkler)
irrigation could be
raised to2:MGto1:G

LI

Various alluvial
series; clayey,
loamy and sandy

Clayey alluvium
stratified, Dundee,
3 800 ft.

Northern Interior Basin: cultivated land in TristachyaDigitaria Grassland; (SSV);
750 mm

51

3;F

3

2

4
to
6

as above

55
55
49
43
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Appendix X (C) - continued
ASSOCIATIONS

SERIES

AGRICULTURAL RATING

ECOLOGICAL SUBREGIONS AND
MEAN ANNUAL RAINFALL
Storie Method

1

Symbol

LI

2

Name

Various alluvial
series: clayey,
ioamy and sandy

3

4

Name, Centre
and Elevation

Loamy, alluvium.
Mooi River,
4 400 ft.

Southern Interior Basin (IVIoist^:
Moist Transitional TiiemedaHyparrhenia Grassland:
(TGV-M);800mm

5

6

Loxton Method

7

8

9

C

M

P

10

Index

Grade

Soil
Climate

Mechanical
Limitations

Productivity

Assessed General
Agricultural
Rating (Phillips)

73

2:MG

3

2

4
to
5

These alluvial soils
range from 2 :MG to
3:F, but«(ith sound
drainage, conservation and efficient
irrigation (often
sprinkler) could be
raised to 2MG to 1:G

Balmorc
Hutton
GriffinCloyaysoils *«•
Dovaror

LI

Various alluvial
series clayey,
loamy and sandy

Loamy calcareous
Bergville,3 600ft,

as above; 750 mm

65

2:MG

3

2

4
to
5

as above
Avalon

•c Avalon
o- ,

LI

Various alluvial
series: clayey,
loamy and sandy

Sandy alluvium.
Wlooi River,
4 300 ft,

Southern Interior Basin (Moist):
Transitional ThemedaHyparrhenia Grassland:
(TGV-M);750mm

58

3:F

3

2

4
to
5

poorer than above

<

Katspri

>Of

LI

Various alluvial
series: clayey,
loamy and sandy

Alluvium of variable
texture. Dundee
3 900 ft.

Northern Interior Basin (Moist):
cultivated land in TristachyaDigitaria Grassland; (SSV-M);
830 mm

58

3:F

3

2

4
to
5

Oarida

o
z

as above

I

Rantbur
Eitcoort
Dantlor
Arcadia
Muden-

z

SunvalU

<
LI

Various alluvial
series: clayey,
loamy and sandy

as above:
Normandien,
4 300 ft.

Key to Symbols, Column 4 CHF:
Coast Hinterland Forest
DTV:
Dry Thorn Veld
HSV:
Highland Sour Veld
MMB:
Midland IVIist Belt
MMBF:
Midland Mist Belt Forest
SA/WS:
Subarid Wooded Savanna

as above (SSV/TGV-M
Transitional), 830 mm

58

3:F

(J

3

2

4
to
5

as above

g
<
5

SSV-D:
Sandy Sour Veld - Dry
SSV-M:
Sandy Sour Veld - Moist
TGV-D:
Tall Grass Veld - Dry
TGV-M:
Tall Grass Veld - Moist
TGV-M/HSV: Transitions such as Tall Grass Veld - Moist/
Highland Sour Veld
TV:
Thorn Veld

Laksonc
Leksonc
Wtssels
Estcourl
Uilvlug
Veld P

Mounta

Wind E
Danude

f
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APPENDIX XI(1)
KEY TO LAND USE UNITS
BASED ON VEGETATION TYPES OF E D W A R D S (TUGELA BASIN)
i

SOIL A S S O C I A T I O N S M A P P I N G BY V A N DER EYK ET AL

BIOCLIMATIC
GROUPS ^

5

5

4

3

5b

4a
4b

3c
3a

4

FOR
SUBREGIONS-

•c

<
>o
' z

I
z
o

So

4d

AND

3

4

GROUP

AND

2

SUBREGIONS

6

SUBREGION

4g

4e
4c
4f

3c
3a

2b

1A

lA

lA

6a

6a

7a

lA

IB

IB

IBC

A1

Hutton

A2

1A

lA

1A

lA

lA

lA

1A

IB

IB

1A

1A

1A

lA

lA

1A

lA

IB

IB

1A

G r i f f i n - Clovelly

B1
LI

Doveton- Sliortlands- Msinga

Dl

A v o l o n - Bergville

El

Avalon - Glencoe

E2

O o t s d a l e - Cleveland

B2

Katspruit

CI

Rensburg- Willowbrook-Killarney
Estcourt- Uitvlugt

HI

Danslond

G1

Arcodia Bonfieim- Golykvlakte

3A

3A

(PHILLIPS

a

8

TITLES

B a l m o r a l - Farningftom

C l a y e y - Loamy- Sandy alluvial
soils »

7

6

MA
1A
lA
lA
1A
C V N CVN CVN C V N C V N

SEE
8a

8

1969)
10

LEGEND
Bo

3a

10a

10
OF
lOo

10

10

MAP
10a

10

10

2

2

1

lOo

lOo

2b

2d

lb

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

IV
lOo

IC

1BC

1A

lA

1A

IB

IB

IC

IC

IC

ID

ID

ID

ID

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

1-2

A

A

A

B

B

BC

C

C

C

0

0

D

D

D

2A

2A

2A

2B

2B

2C

2C

2C

2A

2A

2B

2B

2C

2C

N

2A

N

N

N

N

N

N

N

N

N

3A

3A

3A

3A

3A

3B

3BC

3C

N

3A

3A

3A

3A

3A

3B

33

3BC

3C

N

N

N

N

3A

3A

3A

3A

3B

3B

N

N

N

N

3A

3A

3A

G2

3C

3C

3C

3C

3C

3C

3D
3D

3B

3A

3B

3B

N

N

N

N

N

N

N

N

z -2 Ï
<

E "^

O fS
M u d e n - Sunday-Uitvlugt

Jl

Sunvolley- F e r r y - W e e n e n

Kl

Leksand- Avalon

E3

3A

<

s

GROUPS

4

4A

4A

4A

<

Leksand - Wesselsnek

E4

4A

4A

5

Wesselsnek - Glencoe - Wasbank

E5

4A

4A

4A

Estcourt

Fl

4A

4A

4A

U i t v l u g t - Avoca

4A

/No

3C

3C

3C

3C

4C

4C

4C

M

P
•«-5

' Record

Eroded

3D

30

3D

3D

3D

4D

N

N

N

N

N

N

N

N

N

N

N

N
N

4B

4B

4C

4C

4C

N

N

N

4B

4B

4C

4C

4C

N

N

N

N

4B

4B

4C

4C

4C

N

N

N

N

4B

4B

4C

4C

4C

N

N

N

N

P

P

P

P

P

P

P

P

P

P

P

4-5

3-4

3-4

3-4

3-4

2-3

3-4

3-4

2-3

2-3

3-4

4D

P

P

P

P

P

P

P

P

P

P

P

P

3-4

3-4

3-4

4-5

3-4

5-6

5-6

4-5

4-5

3-4

3-4

3-4

8

7

6

5

4

2

W

Denuded or Gullied

3D

^1 5 g
5 o"°S

Soil

< Survey
Mountain Land

3BC

4B

4B

F2

Veld Pasturage

Wind

4A

3B

3C

Land

CVN

Z

CVN
22
23
24
21
20
C V N CVN C V N C V N C V N

19

18

17

3

16

14

11

15

13

1a

S

12

CVN
10

9

-D

•s?

t 1

LEGEND
CVN P# N-

Pasturage Rating
Maputo-Harris series
A types of Dundee form
No soil survey record

-S-S

V

Should be Conserved

S
Ü
0

Ö
•5

s
C

•>
Jc
>-

Ik
V
.£
a

V

2

c
Q.

3

<

£
3

a.

0
-o

1

11

1

1

-?!

< 1 >1

i
-D

£

1

1

i

C

s

1

h •1
>•

-C C

c
o

>

0

.ÏÏ O)

kl

Is

1

g

S

S o
§ 6
t
-1 i

0
O

0

fl
•^

-c °
ö 2

0

•H O

r 0

Ó

§
O

2
•>

0 c
a

<

0
0

1 i 1 5.5 | J 11
1 11 u
1'i
<
Ë

E!

'c

* o
1^

E

3

s

,3

VEGETATION

^ a
TYPES

O
q

0
:5>
O
1
0
-c
0

O

.3
c
V
o
a
X
1
-Q

Ï

82
0
"*
0

>
c
•-

< 2
0

0

V
a
0

•Ï
1

?.
0

i < 5

a
(EDWARDS

1

<S "^^ J

n
• .5
Ê J

3

t

c -D

:
.°

-C

3

C

"5
Ï J
j 3
E

Ï
>•

<

"£
3

f1

0 -D
0

0

c

n
S

1
1

c

ö

0

0

< -0

»|

1

0

Q.

'c

3

.5

B
3
'a
0
E

•5
a
E

E
3

11
-01

1
0

2

1

0
0
1
Ê

ll
i S
j;<5

c

ol

•Ï

i1

1967)
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A P P E N D I X XI (2)
KEY TO INTERPLAY OF GRADE RATING OF SOILS AND BIOCLIMATIC SUBREGIONS
(PHILLIPS: 1967): MAP VI
BIOCLIMATIC SUBREGIONS (PHILLIPS: 1967)
GRADE RATING
Humid to
Subhumid

Subhumid
Mild to
Subarid

Subhumid to
Mild Subarid

Mild
Subarid

No.

A

B

EC

C

D

1

lA

IB

IBC

IC

ID

1-2

1-2A

1-2B

1-2BC

1-2C

1-2D

2

2A

2B

2BC

2C

2D

2-3

2-3A

2-3B

2-3BC

2-3C

2-3D

Fair

3

3A

3B

3BC

3C

3D

Poor

4

48

4BC

4C

4D

Very Poor

6

6B

5BC

6C

5D

MAPPI^ G SYMBOL S FOR LAN
D USE m DES BASEC
STORIE AND "ECM " AGRICULTURAL RAT INGS OF S
AS SESSED BY PHILLIPS: VIDE APPE NDIX X (0)

Description

Mild Subarid
to Subarid

C3

Good

Good/Moderately Good

Moderately Good

Moderately Good/Fair

4A

5A

AGRICULTURAL

POTENTIALITIES

A P P E N D I X XI (3)
KEY TO LOWERING OF GRADE OF THE MAPPING SYMBOLS WHERE AREAS ARE
SHEET ERODED (x) AND GULLY ERODED (y) (PHILLIPS: 1967): MAP VI
LOWERING OF GRADE BY EROSION

Where Normal

Where Sheet (x) or
Gullv Eroded (v)

LOWERING OF GRADE BY EROSION

Where Normal

Where Sheet (x) or
Gully Eroded (v)

lA

2A

2-3A

-

IB

2B

2-3B

-

1BC

2BC

2-3BC

-

10

2C

2-30

-

ID

2D

2-3D

-

1-2A

2-3A

3A

4A

1-2B

2-3B

3B

4B

1-2BC

2-3BC

3BC

4BC

1-2C

2-3C

30

40

1-2D

2-3D

3D

40

2A

3A

4A

6A

28

3B

4B

5B

2BC

3BC

4BC

6B0

2C

3C

40

50

2D

3D

4D

5D
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73

GEOBIOCLIMATIC INTERRELATIONS AND GROSS SOIL RATINGS+ BY BIOCLIMATIC GROUPS (Vide: Map VII)
GEOLOGICAL FORMATIONS

Number

1

Group Title Based
Upon Bioclimatio
Potential

COAST LOWLANDS:
EVERGREEN FOREST,
SHORT FOREST, BUSH
AND WOODED SAVANNA

Map
Symbols

Title oft
BioolimaticSubregions

Recent to
Tertiary

Rhyolite

Stormberg
Basalt

Stormberg
Sediments

Beaufort

Ecca

Dwyka

TMS

Basement
Complex

1

2

3

4

5

6

7

8

9

Undifferentiated
Formations
10

§

1/1

2/1

3/1

4/1

5/1

6/1

7/1

8/1

9/1

10/1

3-4A(1-2A)

3-4AP

3-4AP

(1A)3-4A,
(1-3A)P

(1A)2-4A
P

(1A)24AP

1A/1-2A

(1A)3-4AP

(1A)2-4AP

1-3AP

(1A)3-4A,
1A/1-2A

(1A)1-2A,
(1A)2-4A

1A/1-2A

1A/1-2A,
1-3AP

6/2

7/2

8/2

9/2

1-3AP

1-3A

1-3A,
1A/1-2A

1A/1-2A

1-3AP

1-3A

1-3A

1-3A

1-3A,
1A/1-2A

(1A)-2-4A

(1A)2-4A,
1-3A
1A/1-2A

1A/1-2A
1-3A

Sector

»

la

Coast Forest and Wooded
Savanna (H to H/SH)

NE

2-3A

lb

Coast Forest and Wooded
Savanna (H to SH)

TB

2-3AP

1c

Shorter Coast Forest, Tall Bush
and Scrub (SH)

Id

Coast Bush and Wooded Savanna
(SSH)

SW

2-3A

1/2

2

COAST HINTERLAND:
EVERGREEN FOREST,
SHORT FOREST, BUSH
AND WOODED SAVANNA

2a

Coast Hinterland and Wooded
Savanna(Hto H/SH)

2b

Coast Hinterland Forest and
Wooded Savanna (H to SH)

2c

Coast Hinterland Short Forest
and Wooded Savanna: HIabisa
{H to SH)

TB

2d

Coast Hinterland Short Forest
and Wooded Savanna (SH)

SW

2e

Coast Hinterland/Wooded
Savanna: HIabisa (SH)

2f

Coast Hinterland Bush and
Wooded Savanna (SSH)

-

2/2

3/2

4/2

5/2

NE

-

-

-

1-3A

-

10/2

-

Appendix XII - continued
Number

Group Title Based
Upon Bioclimatic
Potential

Map
Symbols

*

Title oft
Bioclimatic Subreglons

Sector

§
3

4

MIST BELT EVERGREEN
Forest UPLAND EVERGREEN FOREST, SHORT
FOREST AND WOODED
SAVANNA (Includes
UPLAND AND WOODED
SAVANNA of the Ngome
faciation)

Rhvolite

Stormberg
Basalt

Stormberg
Sediments

Beaufort

Ecca

Dv^yka

TMS

Basement
Complex

1

2

3

4

5

6

7

8

9

Undifferentiated
Formations
10

1/3

2/3

3/3

4/3

5/3

6/3

7/3

8/3

9/3

10/3

3a

Mist Belt Forest and Wooded
Savanna {H to H/SH)

NE

1-3AP

3b

Upland Forest and Wooded
Savanna: Ngome (H to H/SH)

TB

1-3A

1-3A

3c

Mist Belt Forest and Wooded
Savanna (H to H/SH)

SW

-

-

-

-

1-3A

1-3A
(1A)2-4A

1-3A

1-3A
1A/1-2A

3d

Mist Belt Forest and Wooded
Savanna(SH)

3e

Upland Wooded Savanna: Ngome
(SH)

§

1/4

2/4

3/4

4/4

5/4

6/4

7/4

8/4

9/4

10/4

1-3A(4A)

1-3A

1-3A

1-4AP

1-3A(4A)P

4a
scattered
in 49

Montane Podocarpus Forest
(H to H/SH)

4b
EVERGREEN SCRUB AND
scattered
WOODED SAVANNA
in4d

Montane Podocarpus Forest
(H to H/SH)

HIGHLAND PODO-CARPUS
-MIXED EVERGREEN
FOREST, HIGHLAND

Recent to
Tertiary

4c

Open Grassland to Wooded
Savanna to Forest, Sub-Montane
and Highland (H to SH)

4d

Montane Protea Savanna
(H to SH)

4e

Open Grassland to Wooded
Savanna to Forest, Sub-Montane
and Highland (H to SH)

4f

Open Grassland to Wooded
Savanna Scrub (SH)

4g

Open Grassland to Wooded
Savanna (SH)

NE

TB

SW
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-
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1-3A

1-3A
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Appendix XII - continued
Number

5

Group Title Based
Upon Bioclimatic
Potential

Map
Symbols

MONTANE FYNBOS AND
STUNTED EVERGREEN
FOREST AND EVERGREEN
SORUB

5a

5b

Title o f t
Bioclimatic Subregions

Montane Fynbos - Upper
(H to H/SH)
Montane F y n b o s - L o w e r
(H to H/SH)

Recent to
Tertiary

Rhyoiite

Stormberg
Basalt

Stormberg
Sediments

Beaufort

Ecca

Dv^yka

TWIS

Basement
Oomplex

1

2

3

4

5

6

7

8

9

Undifferentiated
Formations
10

§

1/6

2/5

3/5

4/5

5/5

6/5

7/5

8/5

9/5

10/5

NE

—

—

Sector

1-3A

1-3A

SW

1-3A

1-3A

1/6

6

UPLAND MIXED SORUB
AND WOODED SAVANNA
MOISTER FAOIATION

6a

Open Grassland to Wooded
Savanna (SH/MSA)

2/6

3/6

-

-

7

RIVERINE (TUGELA)
SORUB AND WOODED
SAVANNA

7a

Ooast Acacia Thorn Veld in
Tugela Basin (Edwards' Type 11)
(SH/MSA)

NE

1-2B

2-4BP

8/7

9/7

10/7

1-2B0P

3B0P

380

-

6/8

7/8

8/8

9/8

10/8

1-30,3-40,
40(1-20)

20,40

3-40 P

2-40

2-40

1-20(2-40)
3-40(1-20)

30(1-20)
P

1-2B,3BP

1-3B

1-3B,2-4B
4B(1-2B)

1-2B,3B
1-3BP

-

1-3B

1-2B, 1-3B,
2-4B(1-2B)

2-4BP

6/7

7/7

1-2B0P

-

SW

10/6

1-3B,2-4B

NE
TB

9/6

7/6

1/7

2/7

3/7

4/7

5/7

—

—

—

—

—

TB

8/6

2-4B

SW

1/8

8

UPLAND MIXED SORUB
AND WOODED SAVANNA:
DRIER FAOIATION

8a

Open Grassland to Wooded
Savanna (MSA)

8b

Open Grassland to Wooded
Savanna (WISA/SA)

myitimii^/^

3/8

4/8

5/8

NE
TB

SW

ArM-\<inrIiv Y r r _

2/8

-

-

1-20/20
3-40

<
m
r

H

;

6/6

4/6

5/6

;

O
m

S
m
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1-3AP
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H
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2-40
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Appendix XII - continued
Number

Group Title Based
Upon Bioclimatic
Potential

Map
Symbols

Title oft
Bioclimatic Subregions

Sector

*
§

9

10

LOWLAND TO UPLAfJD
MILD SÜBARID MIXED
SCRUB AND WOODED
SAVANNA (ZULULAND)

SUBARID-MILD SUB-ARID
RIVERINE AND LOWLAND
MIXED SCRUB AND
WOODED SAVANNA

9a

Wooded Savanna and Scrub
(SH/MSA)

NE

9b

Wooded Savanna and Scrub
(MSA)

TB

9c

Wooded Savanna and Scrub
(MSA/SA)

SW

10a

Wooded Savanna and Scrub of
Riverine and other lov^-lying
areas (MSA/SA)

NE

Beaufort

Ecca

Dwyka

TMS

Basement
Complex

2

3

4

5

6

7

8

9

Undifferentiated
Formations
10

2/9

3/9

4/9

6/9

6/9

7/9

8/9

9/9

10/9

3-4CD
(1-2CD)

3-4CD
(1-2CD)

3-4CD
(1-2CD)

3-4CD
(1-2CD)

1-2CD
3-4C0
(1-2CD)

1-2CD
3-4CD
(1-2CD)

2-4CD

1

1/9

-

-

1/10

2/10

3/10

4/10

5/10

6/10

7/10

8/10

9/10

10/10

3-4D (1-2D)
P

3-4D (1-2D)

3D(1-2D)

3-4D(l-2D)
P

3-4D(l-2D)
P

3-4D(l-2D)

2-4D, 3-4D

3-40
Scattered

2-4D

2-4D

3-4D
3-4D(l-2D)

3D(1-2D)

3D(1-2D)
4D(1-2D)P

2-4D P

as above (SA)

2-4D P

2-4D(l-2D)
P

3-4D, 2-4D

8/11

9/11

-

-

SW

1/11
ARID LOWLAND SCRUB
AND WOODED SAVANNA
(ZULULAND)

Stormberg
Sediments

Rhyolite

TB

10b

11

Stormberg
Basalt

Recent to
Tertiary

11c

Arid (Lowveld) Wooded Savanna
Scrub (A)

2/11

NE

TB

3/11

4/11

5/11

6/11

7/11

3-4E(l-2E)

3-4E(l-2E)
P

3-4E(l-2E)
P

3-4E(l-2E)

3-4E(l-2E)
P

-

SW

Vide Map VI.
H:
Humid
H/SH: Humid to Subhumid
SH:
Subhumid
SSH: Sub-subhumid
MSA: Mild Subarid
SA:
Subarid
A:
Arid
Humidity: Bioclimatic Groups
A:
H to H/SH to SH to SSH
B:
SH/MSA

BC:
C:
CD:
D:
E:

SH/MSA
MSA to MSA/SA
SH/MSA to MSA to MSA/SA
MSA/SA to SA
A

Soil Ratings
1:
Good
1-2: Good to moderately good
2:
Moderately good
2 - 3: Moderately good to fair
3:
Fair
4:
Poor

5:
( ):

2-4D

2-4D

10/11

;

Very poor
Occasional

§ NE Sector
TB Sector
SW Sector

North-east surrounds
Tugela Basin
South-west surrounds

P Petty in area
Note: The Bioclimatic Subregions are not individually classified into Land Use Units, but are bracketed by Bioclimatic
Groups according to their occurrence in the NE surrounds, the
basin and the SW surrounds.
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Estcourt
Camperdown
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Ndwedwe
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Eshowe
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Polela
Bergville
Ngutu
Mahlobatini
Impendle
Newcastle
Inanda
Lower Tugela
Durban
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Ingwavuma
Klip River
Lower Umfolosi
Msinga
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Ubombo
Underburg
Weenen
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48
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15
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1
1
3
4
6
2
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1
5
1
1
1
5
2
2
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ACREAGE
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41 8 3 6
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194
26
20
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2 1 886
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AND ZULULAND
INDIGENOUS FORESTS AND EXOTIC PLANTATIONS
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BANTU AGRICULTURAL AND LIVESTOCK PRODUCTION
DURING THE YEARS 1967& 1968
-Commodity
-Production in 1967
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