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FOREWORD

Land is the true resource of Mauritius. Its real value lies not only in the soil as
is commonly thought, but also in the atmosphere above it including the much-needed
water from rain and the solar radiation, source of all energy on earth.
While our land resources are very limited in area, they have for several centuries
been a good provider to the inhabitants. The absence of any other resources, whether
mineral or organic in origin, has made the dependence on our land, and hence on
agricultural production, even more dramatic.
The evaluation of land resources for their optimum use requires in the first
hand the identification of the individual environmental factors that determine the
functions and utility of these resources; following this appraisal, the relative importance of these components within the complex has to be assessed. Much of this information was previously available. The Notes on the 1 :100 000 Soil Map of Mauritius
published by the M.S.I.R.I. in 1965 gave the basic information on local soils. Data on
climate were available from the Notes on the 1 : 100 000 Agro-Climatic Map of
Mauritius published by the M.S.LR.I. in 1969 and the FAO Land and Water Resources
Survey (1970). However, additional information had to be obtained by aerial
photo-interpretation of the land surface features.
Although it is important to aim for maximum output from our land resources,
this is not necessarily the most desirable requirement. We are in the fortunate position
that the indiscriminate and reckless exploitation of our natural resources has been the
exception rather than the rule on our island. However, with pressure building up on
those limited resources from all directions, greater vigilance is required on their preservation. Consequently, conservation has been the foremost consideration in this
work; all the recommendations have been made on the intensive and safe use of these
resources. It is hoped that if these recommendations are scrupulously followed, the
environmental balance would not be unduly affected in the long term.
In this map, the suitability of the land resources has been defined in terms of a
series of broad uses. It is not possible to go into greater detail, mainly owing to the
lack of technical data on the ecological requirements of different crops; but, the
frame-work has been laid down for more elaborate classifications.

In spite of the fact that the criteria for determining the suitability class of any
land resource are of a physical nature, they nevertheless have economic significance,
particularly with respect to the level of recurrent inputs. One serious criticism of this
exercise could be that it is too qualitative in nature, but on the other hand, the relative
values of the inputs such as cost of labour, fertilizers, etc, fluctuate so much that they
may actually shift the suitability class with time.
There is no doubt that this land classification is an invaluable tool in the hands
of the planner but it must be remembered that it is nothing but that. The guide-lines
for the evaluation of land resources for any given use have been laid down; alternatives
have been given for the best use to which our land resources can be put. The final decision-making will depend upon commercial, sociological and political factors.

Reduit
Mauritius
December 1975

Robert Antoine
Director
MSIRI

INTRODUCTION

Character of the Mauritian economy
Mauritius is an agricultural* country with primary produce, principally sugar
and tea, accounting for about 95 per cent of the gross national product. The present situation whereby the island's economy depends almost exclusively on the export of sugar and its by-products has been dictated by a number of factors amongst which the
adaptabiUty of sugar cane to the diversity of soils and climates and its relative tolerance to cyclone and drought have been of major significance. Notwithstanding the
marketing difficulties associated with widefluctuationsin the world price of sugar and
the years of greatly reduced production from the effects of severe cyclones, agricultural
development has been dominated by eff"orts to expand sugar production. Consequently, apart from the sugar industry, which is highly organized in most respects, the
other forms of agriculture are still dominantly traditional, operating on a small scale
and relying on unsophisticated methods of management and marketing. Except for
tea and forestry, these alternatives to sugar cane are limited to the production of vegetables, fruit and tobacco on relatively small plots of land. The livestock industry
at present, geared mainly to the production of milk, is largely in the hands of the
small farmer and also has never been well organized.
In recent years, however, there has developed a greater awareness of the vulnerability of the country to its dependence on the export of a single commodity,and active
steps are being taken both by the Government and private sector to diversify agricultural production aimed at either export of other products or import substitution.
Mauritius imports a large quantity of foodstuffs, particularly rice, dairy products,
fruits and meats, part of which could be produced locally.
The natural resources and their use
As is common with any developing country, advancement usually involves a
change in the utilization of resources to higher levels, or more economical methods of
production, or more complete use of the resources which are only partially used or
even completely neglected.
In Mauritius the array of natural resources is limited for apart from the very
important resource factor of human occupants, or manpower, and to some extent the
features ofthelandscapewhich provide tourist attractions, the only resources are those
of land and water. Although most of the good agricultural land is already utilized,
there is considerable scope for improvement or re-adjustment to realise the complete
use of this resource. To reach this goal requires also the more thorough utihzation of
water resources for irrigation. There is scope as well for development of poorer agricultural lands which are at present unused or under-developed.
*The term "agriculture" is used in this report in a broad sense embracing all aspects of plant and
animal husbandry for production, conservation or aesthetic purposes. Agricultural use possibilities therefore cover a wide range and include forestry, horticulture, deer farming, as well as useful
services such as wildlife, watershed protection and recreation.
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Faced with a rapidly increasing population (estimated one million by 1985*)
and, as a consequence, increasing pressure on the available land and water resources,it
is essential that a thorough knowledge of these resources is obtained in order that the
authorities concerned with development may make the wisest decisions on their proper
utilization and establish an order of priority for their development.
The Land Resources and Agricultural Suitability Map of Mauritius by providing an inventory of the land resources and an evaluation of the suitability of the different types of land for a number of use possibilities will serve as a basis for this
further land development.
Land - the true resource
Although the soil can be regarded as the main determining factor in agricultural
production, other resource factors as topography, climate and vegetation have their
own individual significance. It is, however, the combined effect of all these factors and
the interactions between them which, to a large extent, govern agricultural land use.
The word «land» is used to denote this complex of factors; it is therefore a broader
concept than soil and embraces all but the purely socio-economic (human) attributes
of the environment. CHRISTIAN (1963) has stated that «land must be considered as
the whole vertical profile at a site on the land surface from the aerial environment
down to the underlying geological horizons, and including the plant and animal populations, and past and present human activity associated with it. There are many features in this total profile, some easily observable like the soil and vegetation,some measurable such as the rainfall and surface slope, but many not so readily observed and
measured, such as the internal drainage and aeration features of the soil, the rate of
chemical weathering and chemical migration in the soil, the level of microbiological
activity, the variations in the micro-climates and the precise impact of former land
use by man. The many features of this total profile vary from site to site and their
many combinations and interactions result in a vast array of land types, each with
its own potential and limitations for agriculture or forestry, each presenting its own
specific barriers to the achievement of maximum plant and animal production. Rarely
does one feature alone determine productivity. It is the combination of all that is important, and if we are to understand "land", we must think of it in terms of this complex, rather than only of the individual components of it». Further CHRISTIAN and
STEWART (1968) have added: «This complex constitutes the habitat at any site, and it
is the total complex which governs production possibilities and limitations, defines
the technical problems which need to be solved by research, and determines what additional resources must be used to supplement the natural resources if the optimum
level of economic production is to be achieved. It is this complex at each site, there-

*FromastudyoftheprojectionsofpopulationsofMauritius, 1970-1985, by Edith ADAMS, Population Division of the United Nations Headquarters, in Multi-criteria Planning for Agricultural
Development: A full Employment Strategy for Mauritius by J. L. C. VELLIN, T. D. MOUNT
and T. T, POLEMAN, Cornell International Agricultural Development, Mimeograph 39, November 1972.
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fore, which is the true resource rather than the individual resource factors that compose it and it is the variation in the complex from place to place rather than the
variation in the individual factors alone that give different potentials for development. This concept focuses attention on the significance of combinations of factors in
specific areas of the country, that is on areas of distinctive "land types". It is these
land types which must be given an individual attention in planning development».
Although Mauritius is a comparatively small country, there exists a wide range
of topographic features (landforms and slopes), climates and soils which combine to
give a strikingly large number of different types of land differing in the kind of use for
which they are best suited.
Previous resource surveys in Mauritius
In the last decade, considerable progress has been made in learning more about
the natural resources of Mauritius.
The Mauritius Sugar Industry Research Institute (MSIRI) has carried out an
island-wide survey of the soils and this has provided the foundation for further land
resource studies. The Soil Map at a scale of 1: 100 000 was printed by the Directorate
of Overseas Surveys (D.O.S.) in late 1962 and the accompanying notes published in
1965 (PARISH and FEILLAFE).
The MSIRI in conjunction with the Government Meteorological Services
studied the climatic variations as they affect agriculture. The Agro-climatic Map was
printed by the D.O.S. in 1967 and the accompanying notes published in 1969 (HALAIS
and DAVY).
The Land and Water Resources Survey project of the Food and Agriculture
Organization of the United Nations (FAO) from 1965 to 1969 has resulted in more
precise knowledge of the climate and hydrology, the water resources of the island,
and of land use and ownership. This information is contained in the Final Report of
the project (FAO/SF: 7 8 / M A R 6; Vol. I-VI. 1970-1). The aerial photography of the
island in 1965 formed part of this survey.
The Land Resources Map of Mauritius
The data on geology, soils, climate, vegetation and land use from previous surveys together with those on landform, slopes and soils of the present survey have been
compiled and collated into a single map, the Land Resources Map of Mauritius at
a scale of 1: 50 000 (hereinafter referred to as the Map).
A land systems approach similar to that developed by the Division of Land
Research and Regional Survey of the Commonwealth Scientific and Industrial Research Organization in Australia and adopted by many other countries, has been used
in the land inventory of Mauritius. It identifies areas with reasonably similar and
recurring characteristics of geology, landform, soils, climate, vegetation and land use
and these are referred to as land units.
The invididual land units commonly appear in the landscape in a recurring pattern within larger areas or group of areas. The boundary of the pattern generally coin-

8

cides with some discernible geological or geomorphogenetic feature or process. These
larger areas each with its assemblage of land units are referred to as a land complex.
Thirteen land complexes comprising the forty-four land units make up the total land
surface of Mauritius.
The subdivision of the island into relatively few land complexes, each described
in terms of its component land units, reduces the complexity of the landscape to a
reasonable number of types each having a similar array of land characteristics and thus
similar agricultural potentialities and problems. This subdivision provides the basis for
a land suitability classification.
Aerial photographs are a valuable, if not essential, tool in subdividing the country's land surface into areas of different types and with different characteristics. In
particular air photo interpretation has led to the compilation of a landform map of the
island and to a more accurate knowledge of the distribution of the various soils. The
land unit which is the basic mapping unit can be readily and accurately delineated on
the aerial photograph since it is characterized by a narrow range of variation in landform and soil.
Evaluation of land resources for agricultural use
Land evaluation based on an inventory of land characteristics is an essential
preliminary stage in planning land development or adjustment for agricultural use.
Land development should also take into account useful services such as conservation offloraand fauna, watershed protection and recreation.
There are a number of different kinds of land evaluation and classification
systems in use throughout the world, most having evolved in response to the needs of
various countries with different problems for a systematic approach to utilization of
land resources.
Of mention is the Land Capability Classification developed by the u.S.D.A.
into a system of classes and subclasses (8 class-system) assessing land areas which have
the relative degree of limitation or hazard for agricultural use. The dominant limitation determines the subclass level, and limitations become progressively greater
from Class I for the best land to Class VIII for land having practically no agricultural
use.
Recently, however, there have been efforts on the part of international experts
to standardize the methodology and terminology in land evaluation for agricultural
land use* .The principal aim of these studies is to develop a universally applicable and
acceptable framework within which systems of land appraisal and classification can be
constructed. The adoption of a unified approach would lead to improvement in understanding and two-way communication between workers and organizations engaged
in land resource survey including interpretation and the users of land evaluation data.

* Land evaluation for rural purposes, a summary of an expert consultation, Wageningen, Nether
lands, 6-12 October 1972, ed. by R. BRINKMAN and A. J. SMITH. Wageningen, 1973.
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Two technical working parties, one at FAO, Rome, and the other in the Netherlands, have proposed a standard framework for land evaluation. It is intended that this
should include a range of classifications sufficient to provide a basis for evaluating
identified land units in relation to present and foreseeable forms of agricultural land
use with and without improvements and to provide possibilities for developing land
evaluation in qualitative and quantitative stages depending on the immediate purpose
of the evaluation and upon the availability of reliable quantitative data.
The standard framework for land evaluation proposed by the Expert Consultation on Land Evaluation in Wageningen (1973) has been adopted because of its
flexibility and adaptability in the absence of standardization of methodology and
terminology on land evaluation. The land evaluation of Mauritius has resulted in the
Land Resources and Agricultural Suitability map which is presented at a scale of
1: 50 000 to accompany the technical report. However, the initial work was prepared
on a set of 13 maps at the scale of 1: 25 000. Since the value of a map partly lies in
its practical use, it has therefore been decided to reduce the initial scale without loss of
detail to the present scale of 1: 50 000. At this scale, 2 sheets are available and land
areas are easily compared.
Basic concepts underlying the proposed framework of land evaluation are that
each land unit is likely to be suitable to varying degrees for more than one kind of
agricultural land use and that all relevant forms of use should be appraised separately.
An essential first step in the procedure for land evaluation is, therefore, the
identification of the socially and economically promising and physically possible landuse alternatives in the region under study. These relevant use possibilities or development alternatives are referred to as land utilization types.
Land suitability is defined as the «fitness of a given tract of land for a defined
purpose. Differences in the degree of suitability are determined by the relationship,
actual or anticipated, between benefits and required inputs associated with the use on
the land in question».*
Three kinds of land suitability classifications have been proposed: an actual
(or current) suitability classification, a potential suitability classification without amortization of major capital inputs, and a potential suitability classification which includes
consideration of repayment costs on identified aspects of major capital expenditure.
The actual suitability classification relates to the suitability of land units for the use
in question in their present condition with modest modifications, whereas the potential suitability classification relates their suitability for the same use at some future
date after major improvements have been effected where necessary. The implementation of major improvements thus distinguishes the actual from the potential suitability classifications.
Each of the three kinds of suitability classification may be expressed in either
qualitative or quantitative terms. A classification is assumed to be qualitative unless
*Land evaluation for rural purposes, op. cit. Background document. The term «land suitability»
is synonymous with «land capability» as used elsewhere, for example the U.S.D.A. Land capability classification system.
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the term «quantitative» is included in its title. A quantitative classification implies
that the distinctions between groupings are defined in numerical terms*.
To provideflexibilityto the framework for land evaluation by permitting adaptation to local circumstances and accommodating additional, detailed groupings and
interpretations, four separate categories of generalization within each of the suitability
classifications have been proposed. In order of decreasing generalization, these categories are: Land Suitability Orders, Land Suitability Classes, Land Suitability Subclasses, and Land Suitability Units.
The working party has recognized the need for three separate Orders of Suitability in the structure of the interpretative groupings and that these should be rigidly
defined. These are:
Order S
Order CS
Order N

—
—•
—

Suitable
Conditionally Suitable
Unsuitable (Not Suitable)

The Order CS (Conditionally Suitable) has been proposed to cover circumstances where in the classification of the suitability of land units, or parts thereof, certain conditions in relation to management or improvements specifications for specific
use have to be fulfilled.
Land suitability classes, which are subdivisions of the Orders, serve to distinguish
degrees of suitability for a particular land utilization type. Although the number of
classes recognized in any Order for each evaluation is left to the discretion of the local
interpreter, the working party has recommended that subdivision of Order S (Suitable)
into three land suitability classes (Highly, Moderately, and Marginally Suitable) and
of Order N (Unsuitable) into two classes (Presently Unsuitable and Unsuitable) would
be appropriate for most studies.
In a given interpretation the classes of Order CS (Conditionally Suitable)
should be precisely similar in their assessment of net benefit as those of Order S (Suitable), with the additional understanding that this benefit will only be attainable under
conditions which are defined at the subclass level.
Land suitability subclasses are divisions within classes distinguished by the nature
of the limitation(s) which has (have) determined their classification. The subclass
determining limitations can be either complex ecological factors such as availability
of water, or single land characteristics (steep slopes, very shallow soil). The limiting
criteria (land characteristics or land qualities) chosen to distinguish subclasses, the
number of subclasses, and the method of symbolization to denote particular limitations is left largely to the discretion of individual interpreters.

* See p. 12, «Required sequence of activities in land evaluation.»
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Land suitability units* are subdivisions of the subclass. In any one subclass the
land suitability units have similar limitations but are distinguished by differences in
their production characteristics or in minor aspects of their management which in most
cases would be definable in terms of differences in detail of the limitation(s).
Recognition of land suitability units permits interpretation in such detail that
it can be applied at the farm planning level. The full range of groupings proposed and
the suggested symbolization is shown in Table 1.
Table 1.
CATEGORY
No. of
groupings

Land suitability classification and symbolization
(proposed interpretative grouping)
ORDER

CL4SS

SUBCLASS**

UNIT

3

unlimited
(i chosen)

unlimited

unlimited

S - Suitable

Si
Si

Si
Si

etc.
S2
S2
S2

S2t
Sc
S2st

S3
S3
S3

S3rc
S3rc
S3tc

CSl
CS2
CS3
Nl
Nl
N2
N2
N2

etc.
CSl Et***
CS2Ls
CS3 T,sc
Nlc
Nit
N2t
Nrsc
Ntcs

to

etc.

•-<

O
ft;
«a

S2t
S2c
S2st

CS - Conditionally
Suitable
N - • Unsuitable

etc.
S3rc
S3tc
S3tc
etc

•A land suitability unit should not be confused with «land unit» of the land resources map. To
avoid confusion, the Expert Consultation Panel, Wageningen, suggested the use of the terms
«land mapping unit» or «mapped physiographic tract» for individual areas of land demarcated on
a map.
**Lower-case letters after the Class symbol designate the nature of limitations determining land suitability subclasses. These usually have mnemonic significance, e.g. t,c, s and r stand for topographic(slope), climatic, soil and rockiness limitations.
***The capital letter after the Conditionally Suitable Class symbol indicates the nature of the qualifying conditions for subclasses of the Conditionally Suitable order.
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Diagnostic criteriafor suitability classification
'
•: "
The suitability of a specific tract of land for a certain use is determined by the
extent to which the requirements of that use are met by the relevant land conditions.
Therefore the diagnosis of the suitability requires firstly, the identification of the particular requirements of each relevant form of use, and secondly, the identification and
rating of the land characteristics which have a significant relationship with these requirements.
Thefirstrequirement is met by the definition of the land utilization types giving
attention to the degree of detail necessary to reveal the extent of influence of the related
land characteristics.
The various single land characteristics like soil texture, soil depth, degree of
rockiness, land slope, and precipitation which determine land suitability are to a greater or lesser extent inter-related; a single characteristic is unlikely to influence
suitability independently of other land characteristics unless its expression is extreme
(e.g. very steep slope, very severe chmate).
Recognising the need to simplify this complex relationship between individual
land characteristics, the framework has proposed the concept of «land qualities».These
are complex attributes of land which act in a manner fairly distinct from one another
in their influence on land suitability. The expression of each land quality is determined
by a set of interacting single (or compound) land characteristics. For example, the land
quality «availability of water» is determined largely by mean annual rainfall, number
of months of moisture deficit and the available water capacity of the soil, each of which
is regarded as either a single or compound land characteristic.
A land quality can be rated in a simple way, such as «high», «moderate», and
«low», in terms of the often measurable single or compound land characteristics.
In general, recognition of a limited number of well chosen land qualities will
provide an adequate basis for determining the suitability of a variety of kinds of land
for a range of land use alternatives, although the significant levels of each of the land
qualities are likely to differ for the different uses.
Required sequence of activities in land evaluation
Land evaluation is defined as the process of collating and interpreting basic
inventories of soil, vegetation, climate and other aspects of land in order to identify
and make a first comparison of promising land use alternatives in simple socio-economic terms.*
In the total land evaluation process, the following sequence of activities are
necessary:
1. Identification of present land use problems. Formulation of the basic assumptions,
purpose and scope of the land evaluation.
* Land evaluation for rural purposes, op. cit. Glossary.
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2. Preliminary assessment of relevant uses of the land to establish the major diagnostic criteria (land qualities) which will require to be investigated in land evaluation,
and thus determine the required intensity and scope of basic surveys.
3. Basic inventory of land resources by surveys of landform, geology, soils, present
land use and vegetation, by hydrological and climatic studies and/or by other relevant investigations, leading to the identification and delineation of adequately
characterized and mapped physiographic tracts (land units).
4. Collection of quantitative data relating to each physiographic tract (e.g. production levels, recurrent costs and other socio-economic data).
5. Decision on the most promising kinds of land use for which separate systemitic
interpretation is required, and definition of these uses including the means for
their attainment to a degree of precision appropriate to the detail of the evaluation.
6. Establishment of specifications for diagnostic criteria (land characteristics and/or
qualities) that will define interpretative class levels for each land use.
7. Qualitative actual (current) suitability evaluation of each mapped physiographic
tract for each land use by comparison of characteristics and qualities with the
specifications established at step 6.
8. Interpretation of management and minor improvement specifications for each
land suitability grouping for each land use as appropriate to the intensity of the
survey.
9. Identification, appraisal and classification of desirable major improvements (major non-recurrent inputs), if any, that would create new or improved land use possibilities;
10. Qualitative evaluation of the potential suitability (with or without amortization
of major non-recurrent inputs) of each mapped physiographic tract for each relevant use based on estimates of changed diagnostic criteria due to implementation
of major improvements, of recurrent costs for operation and maintenance, and
of the level of major non-recurrent inputs.
11. Consideration of management and minor improvements specifications with respect to each mapped physiographic tract for each relevant land use under conditions following major improvements.
12. Field check on the accuracy and consistency of suitability and input appraisals.
13. Conversion of qualitative actual and potential suitability evaluations into corresponding quantitative evaluations when the necessarysocio-economic and production data become available, or can be readily estimated.
It is recognised that these are not separate, succeeding steps; in practice there is
considerable overlap.
In broad or country-wide surveys, the land evaluation process needs rarely to
be taken to the highly detailed, fully quantitative stage. A satisfactory stage is reached
at the qualitative actual suitability evaluation (step 7), including, if relevant, the qualitative evaluation of potential suitability (step 10), since this yields the essential physical
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land data of long-term validity and a land suitability classification which should remain
valid for at least an intermediate period.On the basis of this information, national or
regional plans for agricultural land use can be constructed and promising development
areas selected for further detailed appraisal.
The agricultural land suitability classification of Mauritius
The interpretative agricultural land suitability classification of Mauritius has
been fashioned upon the standard framework for land evaluation developed by the
FAO/Netherlands group. The particular method of approach adopted for the Mauritius classification is similar in basic principles to the ecological method of land evaluation for agricultural land use planning developed in Brazil (BEEK and BENNEMA,
1972) and the multi-purpose land evaluation method used in Iran (VAKlLIANand
MAHLER, 1970). These recognize the fact that land can be rated most usefully on
its suitability (value) for a specific purpose since there is no absolute and generally
applicable value of land in terms of agricultural use. To achieve this, the physical land
resource data are systematically related to the ecological and agricultural requirements and with the particular needs of the specific types of land utilization. This
results in a technical or qualitative suitability classification of the land and represents
the first stage of the overall land evaluation procedure leading to a more detailed
and comprehensive quantitative (economic) land suitability classification.
In Mauritius both actual and potential suitability classifications have been
applied, where appropriate, to each of the identified land units in the land resources
map and for each of seven land utilization types.
The land utilization types recognised to be in keeping with the scale of the
present survey and relevant to the immediate and near future development opportunities in the country are: sugar cane, food crops, mixed cropping, paddy rice, tea, productive forestry and/or livestock fodder or grazing, and conservation forestry, wildlife
and recreation.
In relation to the application of the potential suitability classification three
types of major improvements are recognized: implementation of intensive irrigation
systems, derocking and bench terracing. Such activities require substantial capita
investments and effect a major and permanent change in the characteristics of the
land to which they are applied.
The agricultural land suitabihty classification is presented in the form of a
tabular booklet in the legend accompanying the Map. In this the actual and potential
suitability classifications are combined in a single table using appropriate mnemonic
symbols denoting Suitability Order and Class, Subclass- determining limitations and
the specific qualifying conditions for the Conditionally Suitable subclasses. A tripartite
«cell» linking land units and utilization types is employed for showing actual and
potential suitability ratings together with the nature of the required major improvement(s) where applicable.
In all the combinations of land units and land utilization types, the three Orders
of Suitability, the three Suitabihty classes in each of the Suitable and Conditionally
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Suitable Orders, and the two classes of the Unsuitable Order are represented in
Mauritius.
The subclass-determining limitations include seasonally dry conditions with
moderate to severe moisture deficits in three or more consecutive months, adverse
chmatic conditions or relatively high rainfall and low evapotranspiration, unfavourable
soil depth and/or physical properties, unfavourable soil chemical properties not easily
corrected, excessive amount of rock as bedrock outcrops and/or boulders on or near
soil surface and/or rock heaps or walls and adverse slope conditions.
At the intensity of the survey submitted in the present study, no land suitability
units were identified.
The rating of land characteristics having significance in the diagnosis of the
suitability of mapped land units is given in terms of land qualities.
A land quality is a carefully chosen attribute of land, such as «moisure availability» which acts in a manner distinct from most other attributes in its influence on
land suitability. The concept of land quality has originated from the need to simplify
the complex relationships between individual land characteristics (limitations) which
determine land suitability.
The land qualities chosen for the specification of the land suitability class limits
in the actual suitability classification are:
(i) availability of water
(ii) limiting super-humid climate
(iii) availability of plant nutrients
(iv) land cultivabiUty
(v) erosion susceptibihty.
These land qualities are rated in terms of the single, simple or compound land
characteristics which determine the degree of influence on land suitability for a given
land use.
It is noteworthy that the present study is the first such inventory of land resources to make full use of the ideas on land evaluation developed by the international
consultation group co-ordinated by the FAO.
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Mauritius and its location in the Indian Ocean

17
1.

GENERAL DESCRIPTION OF MAURITIUS

Location and Extent
The island of Mauritius is situated in the southwest Indian Ocean between
longitudes 57°17' and 57°48' east and latitudes 19°50' and 20°32' south. It lies
at about 800 km east of the Malagasy Republic (Fig 1). The island is approximately
elliptical in outline with a major axis (NNE.-SSW.) of 61 km and a minor axis of 46
km. The total area of the island, excluding the outlying islands, is 186 000 hectares.
The greater part of the coastline is fringed with coral reefs within which are situated
some 15 small islands. Oif the north coast within distances of from 4 to 18 km lie
five other small islands.
Geology
The geology of Mauritius is now well documented. General studies on the
geology of the island have been carried out by de CHAZAL and BAISSAC (1949) and
SIMPSON (1950) and the petrology of the rocks described by WALTER and NICOLAYSEN
(1953). The geochronology is fairly well established following the isotopic dating and
geomagnetic polarity studies ofMcDOUGALL and CHAMALAUN (1969) whilst a considerable amount of data on the sub-surface distribution and sequence of lavas has
accumulated from the work of SENTENAC (1962) on groundwaters and of the FAO
land and water resources survey (1971).
Except for some consolidated coral and shell debris in isolated remnant raised
beaches, and the coral reefs and beach and dune sands around most of the coast,
Mauritius is entirely volcanic. SIMPSON recognized an Older Volcanic Series
and a Younger Volcanic Series between which there was a long period of erosion.
The Younger Volcanic Series was subdivided into the Early and Late Lavas.
However, from consideration of landform and soil development it is clearly
recognizable that the Late Lavas comprise two distinct periods of eruptions and it is
necessary that they are further subdivided. The lava flows which have been moulded
into a flat to roUing landform with deeply incised river gorges and some minor terraces
and on which deep, mature soils have developed are referred to as the Intermediate
Lavas. The Late Lavas, as defined in this report and that of PARISH and FEILLAFE
(1965), are those which have given rise to the generally hummocky landform with a
very rugged surface terrain in many areas, and which are almost devoid of any surface
drainage system. The soils developed on these more recent lavas are predominantly
immature and rocky. Taking the extent of soil profile development and degree of
rockiness as indicators of the relative age of parent lavas, it is apparent that the Late
Lavas themselves can be subdivided into earlier and later periods of eruption. Fig 3
shows the relative age relationship of the various Late Lavas, named according to
the volcanic cone or vent from which they originated, together with the geochronological table constructed by McDOUGALL and CHAMALAUN. The simplified
geological map (Fig 2) shows the distribution of the rocks of the two major volcanic
series as well as that of the Early, Intermediate and Late Lavas of the Younger Volcanic Series. Individual lavafieldsof the Late Lavas originating from different sources
are demarcated, mainly from air-photo interpretation.
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The Older Volcanic Series consist mainly of basaltic lavas and agglomerates
and form the large massifs that occur discontinuously in an arc from near Port Louis
in the northwest, along the west coast, and adjacent to the central east coast of the
island. Individual lava flows are massive and range from 5 to 30 m in thickness and
these generally dip seawards at low angles. A variety of rock types is present in the
Older Volcanic Series but the extrusives are mainly represented byfine-grained,dark
olivine basalts. Dikes of olivine basalts are common and at least five plugs or domes
of trachyte and phonolitic trachyte occur.
The Early Lavas of the Younger Volcanic Series are composed offlowsof finegrained, grey to black alkali olivine basalt, massive to somewhat vesicular and usually
3 to 10 m thick, overlying a basalt agglomerate. These lavas, now only exposed in the
southwestern part of the island, appear to have originated from sources on the higher
plateau of Plaine Champagne and Pétrin, e.g. the eroded crater at Plaine Raoul. In the
highly dissected Chamarel area the lavas are associated with volcanic ash deposits and
the same pyroclastics appear also to be prevalent in the mountain slopes above Bel
Ombre and as far east as Mt. Surinam.
The Intermediate and Late Lavas cover the remainder (70%) of the island but
in comparison with the earlier volcanism their volume is relatively small. They comprise a whole series of flows from about 1 to 8 m thick, of generally highly vesicular
oUvine basalt, often with coarse grained doleritic textures and usually light greyish in
colour. Scoriaceous zones are common at the top and base offlowsand these appear
to be more abundant in the Late Lavas.
The Late Lavas of the Younger Series were erupted from a chain of some
20 vents lying in a narrow belt trending NNE-SSW through a central Curepipe Point
which is the largest and highest (685 m) of the extinct volcanoes (Fig. 2). The entire
Central Plateau, the adjoining inland slopes, and the coastal plains were formed from
these late volcanics and the generally flat to undulating landform contrasts greatly with
the steep-sided massifs of the Older Volcanic Series. Even the volcanic cones are low
with gently sloping sides.
An additional vent to those mapped by earlier geologists (SIMPSON) is
postulated at Malherbe on the north-eastern outskirts of Curepipe to account for the
occurrence of some relatively mature Latosolic Brown Forest soils in this area.
On the west coast south of the Black River there is an area of fairly rough,
rocky land which on the basis of the pedology appears to consist of Late Lavas.
The non-volcanic formations comprising raised reefs, beaches and old dunes,
are located mainly along the southwestern and southeastern coasts where they occur
as eroded remnants at various altitudes from less than 3 m to about 30 m. Many of
the small islets in the Mahébourg region are made up of raised reefs and beaches. The
raised reefs are similar in composition to the submerged living ones but with much
secondary calcite; the fossilized beaches and dunes are generally of coarse sandstone,
more or less friable, including broken coral and shell fragments partially cemented by
secondary calcite.
Recent sand dunes are common along the eastern coast.
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As suggested by SIMPSON and confirmed by the recent isotopic dating of
rocks by McDOUGALL and CHAMALAUN, Mauritius was once a large shield
volcano which originated some 12 million years ago in the late Pliocene as a single
edifice from the ocean depths at the southern end of the Mascarenes submarine plateau. The subaerial parts of this volcano were built up by extrusion of basaltic lavas
over a relatively short period of time between 7.8 and 6.8 m.y. ago. On the basis of
the age, displacement and petrology of the rocks at Montague Blanche, a caldera
probably developed in the east central part of the shield volcano into which fractionated lavas were extruded about 5.5 m.y. ago (McDOUGALL and CHAMALAUN;
WALKER and NICOLAYSEN). This event appears to have been followed by a more
general collapse of the centre of the volcano to form a wide caldera during
which the trachyte plugs of Piton du Milieu and others were emplaced. Subsequent
profound erosion destroyed much of what remained of the large volcano leaving
only the peripheral, steep-sided massifs which themselves are steeply dissected.
After a long period of quiescence volcanism was renewed about 3.5 m.y. ago
in the late Pliocene when the Early Lavas of the Younger Volcanic Series were erupted.
These rocks are now only exposed in the southwestern region of the island but may
have been more widespread. As common with all the younger volcanics the lavas have
originated from small vents. Dates of from 3.0 to 3.5 m.y. and of about 2.0 m.y. have
been obtained for lavas on the east and west sides of Bale du Cap respectively
(MCDOUGALL and CHAMALAUN), and this age difference indicates intermittent
activity during the period of eruption of the Early Lavas with erosional stages. The
deposits of volcanic ash, which appear to be more widespread than previous accounts
of the geology of the southwestern region indicate, are probably related to the later
phases of volcanism since they are seen to cap the lavas in many places. They are
particularly prevalent in the cleared lower mountain slopes of the Bel Ombre-Mt.
Surinam section on the south flank of the region and give rise to a distinct roundedspur landform observable in aerial photos.
Following a further period of apparent volcanic inactivity and erosion the
widespread flooding of lavas from the central chain of vents started. McDOUGALL
has found that these doleritic basalts are difficult to date because of their unusually
low potassium contents and relatively high air contamination, which is partly related
to the vesicular nature of these rocks. The few dates obtained range from 0.7 to 0.17
m.y. On the basis of these age determinations and on the relative degree of weathering
and extent of soil development it is suggested that the Intermediate Lavas were erupted over the period from about 0.7 m.y to 0.25 m.y. followed by the outpourings of the
Late Lavas. The relative ages of the Late Lavas originating from the diff'erent
vents are indicated in Fig. 3. Some of the latest lavaflowssuch as Plaine des Roches
are noticeably little weathered and appear to be quite recent in the geological time
scale, possibly much younger than the 100 000 years suggested by SIMPSON for the
date of cessation of volcanism.
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Following a further period of apparent volcanic inactivity and erosion the
widespread flooding of lavas from the central chain of vents started. McDOUGALL
has found that these doleritic basalts are difficult to date because of their unusually
low potassium contents and relatively high air contamination, which is partly related
to the vesicular nature of these rocks. The few dates obtained range from 0.7 to 0.17
m.y. On the basis of these age determinations and on the relative degree of weathering
and extent of soil development it is suggested that the Intermediate Lavas were erupted over the period from about 0.7 m.y to 0.25 m.y. followed by the outpourings of the
Late Lavas. The relative ages of the Late Lavas originating from the different
vents are indicated in Fig. 3. Some of the latest lava flows such as Plaine des Roches
are noticeably little weathered and appear to be quite recent in the geological time
scale, possibly much younger than the 100 000 years suggested by SIMPSON for the
date of cessation of volcanism.
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Physiography
The principal physiographic features of the island comprise a discontinuous
ring of mountain ranges and isolated peaks, some 600 to 860 m high*, which enclose
a central tableland rising from about 300 m in the north to 600 m in the southwest,
and surrounded by low undulating, often hummocky, coastal plains except in the
south-southeast of the Riviere Noire-Savanne range at the eastern end of the Bambous
range where the plains are of small extent or non-existent.
The mountainous features are in general steeply sloping or precipitous towards
the centre but the outer spurs sloping towards the coastal plains are less steep. They
are considered to represent the remnants of a large shield volcano that has been very
deeply eroded particularly in the central parts.
There are three main mountainous areas:
(i)
The Moka - Long Mountain range in the northwest where Pieter Both
(823 m) is the highest peak.
(ii)
The Riviere Noire and Savanne ranges in the west and southwest and
which comprise four main ridges : Trois Mamelles - Montagne du
Rempart, Tamarin - Brise Fer, Piton Riviere Noire - Piton du Fouge,
and Savanne mountains. The highest point on the island is found in
this range: the Piton de la Riviere Noire at 826 m. The range also has
many deep, steepsided valleys and gorges with waterfalls.
The isolated but conspicuous massif of Corps de Garde - St. Pierre
lies to the north of the Trois Mamelles - Montagne du Rempart ridge.
(ill)
The Bambous or Grand Port range in the east which has an elevation
of from 365 m to 610 m and consists of an east-west trending ridge
from Mt. Lagrave to Mont Chat, and of four lateral southward or
southeastward spurs of Cent Gaulettes, Creoles, Lion and Mont
Brise.
To the north of Bambous range are the isolated ranges of Montagne
Blanche (520 m) and Montagne Fayences (425 m).
The central tableland embracing land of varied physiography can be considered
as constituting two main regions: a lower plateau of altitude ranging from about 180m
to 550 m which herein is referred to as the Central Plateau, and a higher (550-730 m)
and, in parts, strongly dissected plateau which is referred to as the Central Uplands.
The Lower Central Plateau has the general appearance of a plain with extensive
areas of flat to gently undulating land. The Late Lavas which cover much of this plateau have originated from the volcanic cones of L'Escalier, Bar le Due (590 m), Alma,
Trou aux Cerfs (610m), Malherbe (642m) and Curepipe Point (685 m). The land around
Curepipe Pt. and at Nouvelle Découverte in the north has a notably rough, rocky
terrain indicating a very young age for these members of the Late Lavas.
•Contours on the 1: 50 000 Land Resources Map are shown at 15.24 m (50 ft) interval.
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Verdun Hill in the centre of the plateau is probably a remnant volcanic cone
from which some of the Intermediate Lavas were erupted. These relatively older lavas
have given rise to a generally smooth, flat to rolling landform, with deeply entrenched
rivers. The soils, in comparison with the generally immature gravelly soils on the Late
Lavas, are strongly weathered and clayey with some laterite formation in the wetter
zone.
The prominent older volcanic plugs of Piton du Milieu and Mt. La Terre and
the remnant Candos Hill rise abruptly above the surrounding plateau.
Through openings between the eroded stumps of the old volcanic massifs, the
eastern and westernflanksof the Central Plateau merge into the coastal plains without
any well-marked delimitation between the two. The inland slopes running from the
plateau towards the coast are in general gently sloping (8%) with only localized sections of steeper slopes.
The Central Uplands is a region of diverse relief with areas of fairly flat marshy
land contrasting with the steeply dissected hilly lands. Laterite is prevalent in the soils
developed on the Early Lavas and in the Plaine Champagne area it forms continuous
hard sheets (cuirasse).
To the northwest are rolling lands developed on Intermediate Lavas from the
Trou de Madame Bouchet crater east of which is the basin of the Mare aux Vacoas
reservoir. On the eastern side of the uplands between the dissected Mt. Perruche and
Savanne ranges the old lateritic land is buried beneath Late Lavas from Grand Bassin
which, in their middle section, have been swamped by relatively much younger outpourings from Kanaka crater. The Kanaka lavas have the rough, rocky terrain characteristic of the more recentflowsand are clearly distinguishable from the Grand Bassin
lavas which, for Late Lavas, are deeply weathered and have a relatively mature undulating to sloping landform.
On the southern and western flanks the Central Uplands is sharply terminated
by steeply dissected gorges and mountains of the Riviere Noire - Savanne range.
The coastal plains are widest in the north and east of the island. They form the
following five main groups:
(i)
The northern plain which is the largest and comprises almost flat to
gently undulating land of the Intermediate and Late Lavas. The low
hills of Mount Piton (267 m), The Mount (162 m) and Forbach Hill
(103 m) are volcanic cones from which the Late Lavas were extruded
whilst those of Butte des Papayes (146 m) and Mount Virer (67 m) are
remnant cones of the Intermediate Lavas. The dissected Mount
WiUiam at the southern limit of the plain near La Nicolière reservoir
represents a more deeply weathered remnant cone of the intermediate
phase of volcanism;
(ii)
The western plains of Petite Riviere, Tamarin and Riviere Noire, of
which the former area is a sloping plain of the Intermediate Lavas
partially covered by thin flows of the Late Lavas, and the latter two
are flatter colluvial and alluvial plains v/here the main extent of Dark
Magnesium Clays occur;
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(üi)

The narrow southwestern and southern plains of Case Noyale, Le
Morne, Bale du Cap and Bel Ombre which except the latter are predominantly coUuvial with Dark Magnesium Clays;
(iv)
The southern and southeastern plains of Grand Port developed on
Intermediate and Late Lavas;
(v)
The plain of Flacq in the east where the greater part consists of rugged,
rocky land developed on recent Late Lavas.
There is a large number of rivers and streams in the island but as seen from the
Map their distribution is irregular. In the areas of the Late Lavas surface drainage is
conspicuously absent, and where streams have developed, disappearance and reappearance of surface flow is a common feature, e.g. Riviere Sèche. Almost without exception the boundary of the Late Lavas with older volcanic formations is a river or stream
which has acted as a barrier to lavaflowage.In some areas it is apparent that the more
recent lavas have swamped valleys of the older landscape causing a change in the
courses of the rivers and streams to around the edge of theflowsand in places creating
areas of impeded drainage with development of hydromorphic soil conditions (e.g.
Riviere Frangoise in the northeast.)
Drainage is essentially radial from the central tableland and most rivers are
deeply incised with steep gradients and consequently with many cascades and waterfalls. Torrentialflowswith severe erosion are common during the storms and cyclones
of the rainy season.
There are marshes and ponds both on the tableland and near the coast. Only
two natural lakes exist and these are both crater lakes. Grand Bassin and Bassin
Blanc.
Soils
The agriculturally important soils of Mauritius fall into two main groups: (a)
the typical mature ferrallitic soils or latosols, in which the decomposition of the parent
basaltic lava rock has proceeded to such an extent that, except for large rounded boulders and stones, there are now no undecomposed minerals in the soil complex; (b) the
typical immature soils, the properties of which are aff"ected by the presence of minerals
still in the process of weathering and which in thefieldare characterized by the presence of a more or less high proportion of angular stones and gravel of vesicular lava.
A systematic survey of the distribution of the soils was carried out by the MSIRI
in 1961 followed by the publication of the 1: 100 000 Soil Map of Mauritius in 1962
(printed by the Directorate of Overseas Surveys, England) and of the accompanying
notes prepared by D.H. PARISH and S.M. FEILLAFE in 1965.
The close similarity of Mauritius to the Hawaiian Islands as regards geology,
climate, soils and cropping, led to the adoption of the classification system used by
CLINEe? a/(1955) for the soil survey of the territory of Hawaii. This is a genetic kind
of soil classification and recognises Great Soil Groups with subdivision at a lower category into Families on the basis of differences in rainfall or differences in parent material. The overall pattern of soils in Mauritius, however, differs from that in Hawaii in
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that the recent lavaflowswhich have given rise in Mauritius to rocky soils, developing
throughout the full range of climatic conditions, have no counterpart in Hawaii. In
Mauritius, special soil phases within families have been mapped according to variation
in depth of soil, degree of stoniness, extent of surface rockiness or of erosion.
The classification of the soils of Mauritius is given in Appendix II which also
shows a tentative correlation with units of the FAO/UNESCO World Soil Map and
with the United States Department of Agriculture's system of classification. The soils
of Hawaii have been recently classified according to the FAO/UNESCO Soil Units
and the USDA soil taxonomy (BEINROTH and UEHARA, 1970) and this has facilitated
the correlation of Mauritius soils.*
The genetic relationship of the main Soil Groups in Mauritius is depicted in the
block diagram (Fig 4) which also shows the physiographic position of some of the
lesser Groups. Mauritius provides a very fine example of the zonality of soils, that is,
the progressive intensity of weathering and soil development with increase in the intensity of soil forming factors, notably rainfall. As mentioned earlier, the soils of Mauritius have been developed almost exclusively on basic volcanic rocks, mostly olivine
basaltic lavas.
Detailed descriptions of modal profiles of the different famiUes within soil
groups are given in Appendix I.
Zonal Soils
The zonal soils fall into the Latosol sub-order and are represented by three
Great Soil Groups: the Low Humic Latosols, the Humic Latosols, and the Humic
Ferruginous Latosols. They have developed principally on the Intermediate Lavas
under a mean annual rainfall ranging from less than 1 000 mm (40 in) to over 5 000
mm (200 in)
(i) The Low Humic Latosols
The Low Humic Latosols occur in the subhumid and lower rainfall zones
from 1 000 mm (40 in) to 2 750 mm (110 in) annually, in areas with a distinct dry season. They are deep (+ 100 cm) to moderately deep soils (+ 60 cm) with good internal
drainage and a fairly high base status (base saturation between 30 and 90%); the organic matter content is low compared to the other great soil groups in Mauritius.
They have a weak to moderately strong structured A horizon varying from red
to brown in colour over a red to reddish brown B horizon. The texture of the A horizon
is silty clay to clay; kaolinite is the dominant clay mineral.

*Terms such as «Prairie» and «Forest» which do not refer to soil characteristics, and the term «Latosolic» which implies that the soil will develop into a Latosol with time, are outmoded in modern
classification systems and should be avoided. For example, the name «Tropical Brown Earth»
could be used in place of «Latosolic Brown Forest» as suggested by Dr. E.G. Hallsworth, Chief
of Division of Soils, CSIRO, Australia (personal communication). Even the terms «Latosol»» and
«Ferruginous» which appear to have been used abusively should be replaced by more precise terms.

INTKAIONAL & AZONAL

j
I

INTRA20NAL
SOILS
(LATOSOLIO

•600 m
a.I.I.

LATE

LAVAS

INTERMEDIATE
OLD
50 m
a.S.I.

Fig 4.

VOLCANIC

ISOHVET
^ ^ m

LAVAS

IN

SERIES

mm

BOUNDARY OF GREAT
SCIL GROUPS

Mauritius - Relationship of soil groups ard families to geology, landform and rainfall

28

Overall the physical properties of these soils are good although in the drier
areas they tend to be compact and somewhat sticky when wet.
A characteristic feature of the Low Humic Latosols is the presence of manganese dioxide in the profile.
This group of soils has been subdivided into four families which reflect differences from variations in rainfall and age of parent material. The soils of the Richelieu
family occur in the driest regions where mean annual rainfall varies from less than
1 000 mm to about 1 500 mm; the Reduit family occurs above the 1 500 mm isohyet
as do the soils of the Ebene family but these are comparatively less leached. Soils of the
Bonne Mere family are shallower and contain gravels which may in parts be the remains of very thin overflows of Late Lavas from Bar le Due crater; since they occur in
a higher rainfalJ zone they represent soils which are transitional to Humic Latosols.
(ii) Humic Latosols
These occur within the humid and superhumid climatic zones with mean annual
rainfall ranging from 1 500 mm to 3 750 mm. They represent a transitional group between the Low Humic Latosols and the Humic Ferruginous Latosols (Fig 4).
The soils are dark brown to reddish brown silty clays or clays with weak profile
differentiation, and friable throughout the solum although structural development is
weak. They contain more organic matter (5-7%) than the Low Humic Latosols but
silica and bases are more depleted. Iron and aluminium sesquioxides have been concentrated throughout the solum but no obvious individualization of concretionary
nodules has occurred. Generally manganese dioxide is absent.
They show little textural differentiation down the profile and the clay fraction
consists of about equal proportions of kaolinite, goethite and gibbsite.
Two famihes have been classified; the Rosalie family which appears to be transitional to Low Humic Latosols and the Riche Bois family which is transitional to the
Humic Ferruginous Latosols.
(iii) The Humic Ferruginous Latosols
These occur within the rainfall zone 2 500 mm (100 in) to over 5 000 mm (200 in)
annually on almost flat to sloping land, moderately dissected in parts and have been
formed from Early and Intermediate Lavas of the Younger Volcanic Series.
The combination of high rainfall and age of parent rock has produced very
weathered acid soils (pH below 5.8), ranging from mature soils with a few iron oxide
and bauxitic concretionary nodules to almost senile soils with a large amount of these
nodules.
The typical profile consists of thin (less than 30 cm) Aj horizon rich in organic
matter (7-10%), a crumb structured A2 horizon with concretionary nodules of iron
and aluminium oxides, over a compact B horizon. Although the infiltration rate is
good, the compact B horizon restricts drainage and in flatter areas, has produced the
individualization of aluminium oxide concretions and permanently waterlogged gleyed
soils.
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Four families have been mapped: the Chamarel, the Belle Rive, the Sans Souci
and the Midlands families.
Intrazonal Soils
These soils have developed under conditions where the effects of climate and
vegetation are masked by local factors of environment such as relief, drainage and
composition of parent material.
The soils of the Late Lavas which have been classified as latosolic soils are subdivided into two Great Soil Groups as Latosolic Reddish Prairie in the dry areas and
Latosolic Brown Forest in the wet areas.
The soils in the dry valleys of the Older Volcanic Series are Dark Magnesium
Clays. Grey Hydromorphic soils are formed where drainage is limiting on Intermediate Lavas in dry areas, while Low Humic Gleys are corresponding soils occurring in
the humid and superhumid zones. The Ground Water Laterites occur only in the
superhumid zone. Mountain Slope Complexes have been placed in the intrazonal
order, although the two families of these soils were separated on a rainfall basis; the
dominant feature of these soils is strong erosion.
The latosolic soils cover areas with mean annual rainfalls ranging from I 000
to 5 000 mm and consequently they exhibit considerable variation in chemical
properties and range from neutral soils with high base status to strongly acid soils low
in exchangeable bases. All the soils have varying quantities of boulders and gravels
of relatively fresh or moderately weathered basalt in their profiles. Bedrock exposures
are frequent in many areas, their extent giving rise to phases of rockiness. All soils have
a high content of organic matter.
(i) Latosolic Reddish Prairie soils
These soils have developed in areas of the Late Lavas below the 2 500 mm
isohyet (Fig 4).
The typical profile consists of a dark brown A horizon, rich in organic matter
and containing variable but usually high amounts (30 to 50 per cent of volume) of
gravels and stones, overlying a reddish brown B horizon. In many places the soils are
shallow to very shallow (less than 30 cm) with frequent bedrock exposures and many
loose boulders.
Textures range from silty clays to clay loams; kaolinite is the dominant clay
mineral.
The soils are slightly acid to neutral in reaction and base status is high.
Three families of the Latosolic Reddish Prairie soils have been mapped; the
Médine, Labourdonnais and Mon Choisy famihes.
(ii) Latosolic Brovm Forest soils
Although these soils have developed on Late Lavas, moderate to strong weathering has occurred on account of the higher rainfall (greater than 2 000 mm).
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Base depletion has produced acid to strongly acid soils with varying amounts of
concretionary iron oxide nodules in the solum.
The A horizon is dark brown in colour, high in organic matter and grades into
a lighter coloured B horizon over parent rock often at shallow depths.
The texture varies from clay loam to silty clay or clay. The clay fraction contains moderate to little kaolinite and rather more gibbsite than goethite.
Two families have been mapped on the basis of intensity of weathering: the
Rose Belle family occuring at lower elevations within the rainfall zone 2 000 mm
to 4 000 mm (160 in) and the Bois Chéri family which receives over 3 000 mm of
rainfall.
(iii) The Dark Magnesium Clays
This group of intrazonal soils shows the dominant influence of montmorillonitic
clay together with a high degree of saturation by magnesium.
They have developed under low rainfall conditions, less than 1 500 mm (60 in),
on the lower slopes and valleys of mountains of the Older Volcanic Series.
They are self-mulching black or dark grey clays, the lower horizons of which
show accumulations of calcium carbonate, with or without gypsum crystals below the
carbonate horizon. As they have been formed from coUuvium and alluvium, their profiles in many instances contain gravels.
The A horizon is slightly acid to alkaline over an alkaline sub-soil. Base saturation is high.
Two families have been mapped: the Plaine Lauzun family with a horizon containing gypsum crystals and the Magenta family with no gypsum.
(iv) The Grey Hydromorphic soils
The grey hydromorphic soils are plastic clays formed as a result of periodical
waterlogging and have developed under low rainfall, below 1 250 mm per annum.
They are characterised by a A horizon with a greyish cast over a B horizon
showing grey, yellow or brown mottlings.
Two families have been mapped: the Balaclava family which is strongly hydromorphic and the St. Andre family which is only moderately hydromorphic.
(v) The Low Humic Gleys
While the Grey Hydromorphic soils occur in a low rainfall area, the Low Humic
Gleys are corresponding hydromorphic soils under the permanent waterlogging occurring in the high rainfall areas. They are extremely acid to strongly acid, with low exchangeable bases.
Two families have been mapped: the Pétrin and the Valetta Families.
They occupy a negligible area and, because of their poor physical and chemical
properties, are of little agricultural importance.
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(vi) The Ground Water Laterites
These soils occur in the superhumid zone on the Early Lavas of the Younger
Volcanic Series; they are completely senile soils being in many instances covered with
cuirasse and have a permanently high water-table.
They occupy a relatively small area and have no agricultural importance.
(vii) The Mountain Slope Complexes
These soils have been mapped by taking the boundary of the Intermediate and
Late Lavas of the Younger Volcanic Series and the Older Volcanic Series, which is
always a well-defined break in slope, and the 30% slope contour.
They occur under rainfall ranging from 1 500 mm (60 in) to more than
5 000 mm (200 in), producing two distinct types of weathering.
On the drier slopes, the soils are brown to grey clays, with good base status
while, as a result of intense weathering on the wetter slopes, the soils are reddish ferruginous silty clays, low in bases and in many cases with ferruginous concretions.
Two families have been mapped: the Nicolière family occurring in the drier areas
and the Ferney family in the wetter areas.
Azonal Soils
These have little or no profile development, apart from some accumulation of
organic matter in the surface horizon. Three main groups have been classified:
(i) Alluvial soils
These are young soils developed from recent alluvium. Depending upon the
nature ofthe alluvium, they may be silty clays or silts, with or without pebbles. They
occupy very small areas.
On the whole, they are productive soils, highly suitable for all types of cropping.
(ii) Regosols
These soils have little or no profile development and occur on deep unconsolidated coral sand around the coast line. They are characterised by a A horizon of dark
brown sand or loamy sand formed by a mixture of coral sand and organic matter over
a light grey or very pale brown coral sand. The soils are alkaline. They have some
good physical characteristics, being highly permeable and well aerated. However, the
water retention capacity is low and the available moisture is therefore inadequate
throughout most ofthe year.
Owing to their alkaline nature, temporary deficiency of trace elements such as
iron and manganese may occur at certain periods of the year, particularly during the
dry season, but these disappear in the rainy season.
(iii) Lithosols
These comprise the rough broken land of mountains and gorges and rockland made up of almost unweathered rocks.
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The lithosols have been divided into 4 types:
^1 —

Rough broken land (mountain) or very steep slopes where soil development is offset by erosion.

^2 —

Rough broken land (gorges).

T3 —

Rock-land (skeletal soil high in organic matter over hummocky bedrock).

T4 —

Rock-land (thin cover of soil high in organic matter over smooth bed-rock
lava).

Climate
According to Koppen's classification of world climates, two main classes of
climates are found in Mauritius: a humid tropical class A for which the coolest month
of the year has a mean temperature above 18°C, and a temperate class C where this
value is below 18°C. The boundary between the two classes lies at about 400 m on
the windward side and 450 m on the leeward side of the island. In the humid tropical
class two types, Aw and Af, occur; Aw, with at least one month having normal
rainfall below 60 mm, covers the whole of the littoral and rises to nearly 450 mon the
leeward western slopes, and Af, having no marked dry months, covers most of the
windward southern and eastern slopes.
On closer analysis it is found that because of variations in exposure, altitude
and distance from the sea, there exists a succession of climates which differ significantly
in relation to their effect on agricultural potential. In recognition of this fact, HALAIS
and DAVY (1969) have classified the various local climates of Mauritius using the
Thornthwaite formula which emphasizes the factor of evapotranspiration in climate
differentiation. A total of twenty-four climates have been differentiated, eighteen larger
areas covering between 1 000 and 43 000 hectares, and six smaller areas of between 100
and 700 hectares. The Thornthwaite classification expresses climates in terms of moisture and thermal efficiency indices with further subdivision according to seasonal
variation of the moisture efficiency index. Eight of the nine possible classes of moisture
efficiency occur in Mauritius and of these the superhumid class A covers about 46%
of the total area of the island, the humid classes B4 B3 B2 and Bj cover 35%, and the
subhumid classes C2 and C] make up for 19%. The semi-arid class D occurs in one
small area on the west coast and is of negligible importance. Of the thermal efficiency
classes the two mesothermal B' 4 and B' 3 cover some 60% of the total area and the
megathermal classes A' i and A' Q the remaining 40%.
On the 1: 50 000 Land Resources and Agricultural Suitability Map, the broad
range of climates present in Mauritius is represented by 6 types (A, AB, IB, 2B, BC
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and C) shown in the climate diagrams. This is a simplified presentation of the climates
adopted for inclusion in the condensed inventory of land resources.
In general, the climate can be considered as comprising two seasons: a winter
from May to October during which the island experiences a cool and comparatively
dry season under the predominating influence of steady southeasterly trade winds, and
the summer from November to April, which is a warm and wet season often affected
by tropical cyclones. July is the coolest month with mean temperatures of 21.9°C
and 20.7°C at sea level in the leeward and windward exposures respectively, and
16.4°Cinthe central tablelandat an elevation of about 600 m. February is the warmest month with corresponding mean temperatures of 27.8°C, 26.1°C and
22.3°C. The difference in mean temperature between the two months of July and
February is only 5.5°C.
Mean annual rainfall ranges from 900 mm (35 in) on the west coast to 5 000 mm
(200 in) in the central tableland, giving an increase of more than 4 000 mm over a distance of about 20 km. From May to October rainfall expressed as a percentage of
annual rainfall, varies from 30 to 35% in locations exposed to trade winds, and between 10 and 30% in the western leev/ard areas (Fig 5).
The mean annual rainfall map of Mauritius, (Fig 6) shows also the three
major subdivisions of moisture efficiency, subhumid, humid, and superhumid, according to the agro-climatic classification of HALAIS and DAVY. The rainfall
map, showing isohyets at 500 mm intervals is a reduction of the 1:100 000 scale map
prepared by the FAO (1970) and based on the records from about 215 rainfall stations over the «normal» period of 30 years from 1931 to 1960.
The comparatively higher summer rainfall arises from the passage of low pressure troughs, sometimes weak depressions and occasional tropical cyclones. When cyclones pass in the vicinity of Mauritius, high intensity rainstorms are common and rainfalls of the order of 375 mm (15 in) in 24 hours have been recorded. Localized falls of
high intensity also occur during thunderstorms associated with unstable air mass movements. In those summers during which the island lies outside the paths of these depressions there is usually a rainfall deficiency and drought conditions prevail in the
subhumid zone.
The incidence of tropical cyclones is of considerable importance to agricultural
production and hence the economy of the island since hurricane force winds (averaging
greater than 40 mph or more, for at least 1 hour) can reduce total sugar cane production substantially more than any other factor. There are, on average, two to three intense cyclones (with an indicated wind speed greater than 65 knots) in the southwest
Indian Ocean in one year. During the period 1961 to 1968, there have been twenty one
occasions when winds of hurricane force were recorded in Mauritius but the distribution of these conditions is, of course, not uniform. During the passage of the very destructive cyclone Carol in 1960, a wind gust of 159 mph was recorded.
Mean monthly relative humidity varies from 86% in March to 80% in October
at Vacoas (Central Plateau). Correspondingfiguresfor Plaisance (Coastal) and Pamplemousses (Inland Northern Plains) are respectively 85/78 % and 81/72%.
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Mean sunshine hours, which is a measure of the radiant energy reaching the
land surface, shows a wide variation depending on altitude and aspect, and to some
extent on local obstructions and mountains causing shading. Expressed as a percentage
of the potential value, mean annual hours of bright sunshine range from about 70%
on the open lowlands in the North, to as low as 40% on the southeasterly exposed
slopes and uplands where interception by cloud is greater.
Mean annual evaporation ranges from more than 1 870 mm in the northern
and western coastal areas to about 1 370 mm in the highest parts of the islands shown
in the annual iso-evaporation map (Fig 7). This map also shows the three broad aspect
zones (windward, leeward and transitional) relative to the prevailing southeasterly
trade winds. The iso-evaporation map is a reduction of the 1:100 000 scale map prepared by the FAO (1970). For the calculation of evaporation the Penman formula
was used since this is considered to be the most reliable for purposes of estimating
runoff and recharge to underground water and to assess crop requirements of irrigation water. Penman's formula requires the measurement of air temperature,
humidity, time of year, latitude, hours of sunshine and wind speed. Since not all the
data were available, except for the three meteorological stations at Vacoas, Pamplemousses and Plaisance, Turc's formula was also used to calculate evaporation and
these results were then converted to Penman figures according to the regression
equation relating the two. In all, data for fifteen stations were obtained and after
plotting these against altitude to find equivalent Penman evaporation at a number of
points, isolines were constructed. In those parts where the topography is very irregular, the isolines were smoothed.
The variability of monthly evaporation from one year to another is small and
mean monthly values are therefore adequate for mostpractical purposes. Consequently
evaporation is a far less variable element than rainfall.
Water Resources
Mauritius can be considered as a «well watered island» with an annual average
rainfall of 2 000 mm (80 in) for the island as a whole. Even the subhumid coastal regions
receiving an annual rainfall seldom less than 1 000 mm can be regarded as having
adequate water when compared with many countries heavily dependent on agriculture.
However, in the subhumid regions the uneven distribution and frequency of rainfall
coupled with high rates of evaporation gives rise to moisture deficits of moderate to
severe degree and sustained crop production is not possible without irrigation. This
apphes particularly to the extensive areas of shallow gravelly soils with low water
storage capacities.
The island has a radial surface drainage pattern of major drainage areas with
perennial streams and minor drainage areas lying between the major ones. This pattern is observable on the Map from the distribution of Riverine Lands {Land Complex
12). The boundaries of the drainage areas are sometimes arbitrary due to the intricate
pattern of surface and groundwater drainage basins, theflowsof which are interrelated
in complex regimes.
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The Grand River Southeast basin covering 166 sq km (64 sq miles) is the
largest of the island. At the La Pipe gauging station on this river the annual runoff
averages 2 000 million cubic feet (MCF) but there are numerous diversions below
this point and theflowinto the sea is at present unknown.
The Grand River Northwest with a drainage area of about 116 sq km (45 sq
miles) has also many diversions on its various tributaries and the base flow is difficult
to measure; the estimated total annual volume of water draining to the sea averages
4 000 MCF. This is largely in the form of rapid surface runoff during storms and cannot be utilised without storage.
Other rivers in which flows have been estimated are R. des Creoles and R. La
Chaux which respectively have annual discharges of the order of 3 000 MCF and 1 000
MCF.

The riverless zones of the Late Lavas are important groundwater storage basins.
These have been fairly well delineated following extensive geophysical (electrical resistivity) surveys by SENTENAC (1962) and the FAO (1970). The water resource potential
in a number of these zones has been investigated by core drilling and pump tests.
Recently, there has been some exploitation of groundwater for irrigation schemes and
domestic water supply. Groundwater emerging as springs has been used beneficially for
irrigation for many years, particularly in the western coastal region at Bassin, Beaux
Songes, Médine, Bambous and Albion; in the north at Solitude and Calebasses; and
in the northeast at Baudot and Figet near Poudre d'Or.
Surface storage of water is mostly confined to natural basins in the central tableland. The Mare aux Vacoas reservoir is the largest with a capacity of some 975 MCF.
The average annual dispatch from this reservoir is 1 350 MCF of which about 900 MCF
goes to domestic and industrial users, while the remainder is directed through the Tamarin Falls and Magenta hydro-electric generating stations before being utilized for
irrigation in the western coastal region. The Mare Longue (220 MCF) and Tamarin
Falls (72 MCF) reservoirs augment the irrigation supply from Mare aux Vacoas after
passing through the power stations. La Ferme (416 MCF) in the west, and La Nicolière (204 MCF) in the north are used solely for storage of irrigation water. The Piton
du Milieu (112 MCF) reservoir in the Central Plateau is a domestic water supply
source for rural areas whereas Eau Bleue (216 MCF) situated about 6 km to the south
is primarily used for power generation (Ferney station) although it provides some
irrigation benefits by regulating stream flows. The Midlands reservoir which was started in 1928 but later abandoned will probably be developed as an upper catchment
storage in the La Nicolière feeder canal scheme to supply water for irrigation in the
northern plains.
There are a few private small reservoirs of which the largest are Valetta (69
MCF) and La Dagotière (8 MCF).
Altogether these reservoirs provide an estimated 2 300 MCF of storage.
In spite of the apparent sufficiency of water to meet all present requirements and
probable future demands, there are a number of technical and socio-economic problems to be overcome in order to make optimum use of the water resources. These
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problems, and recommendations on ways and means of achieving this objective, are
discussed in the FAO report (1970, v. 5)
Use of water resourcesfor irrigation
Of the total cultivated area of about 93 000 hectares, some 13 000 are under
irrigation at varying degrees of intensity and efficiency. Private sources of water
supply 80% of this area and Government schemes serve the remaining 20
per cent. According to a survey of irrigated lands in 1970* of the total area of 13 274
hectares irrigated, 5 795 hectares received water by overhead methods whereas the
remaining 7 479 hectares were surface-irrigated. Overhead irrigation is particularly
suited to the extensive areas of Latosolic Reddish Prairie soils which have high infiltration rates and relatively low water-holding capacities.
Private irrigation schemes derive their water from rivers and springs where riparian rights exist and sometimes through canals constructed and operated by syndicates. Apart from a few small reservoirs, most of these schemes depend on river base
flows with some provision for overnight storage.
Government irrigation water supply schemes are based on the storage reservoirs
at La Ferme, Magenta and La Nicolière, from which regulation and supply of water to
farm or estate boundary is made through long conveyance canals. La Ferme and La
Nicolière reservoirs obtain most of their water from feeder canals diverting rivers outside their reservoir catchments. The Magenta scheme is fed from Mare aux Vacoas,
Mare Longue and Tamarin Falls reservoirs. One major technical problem in the use
of water resources for irrigation is the relatively high loss of water from some feeder
and distribution canals. La Ferme reservoir also loses water estimated at 20 per cent
of its inflow.
Land use
The most recent island-wide inventory of land use was carried out during the
FAO land and water resources survey and based on the aerial photo survey of November-December 1965. Table 2 gives the various categories of land use together with
areas in hectares.
Since the date of this survey the only significant change has been an increase of
about 1 300 hectares in the area under tea. This has taken place mainly at the expense
of land in forest plantations and scrub, but since there has been a compensatory increase in forest plantations in former areas of scrub, thefigurefor the latter only has
been reduced accordingly. There has been some increase in the area under the food
crops, but mainly as an inter-row crop in sugar cane. Built-up areas also have been
steadily increasing mostly at the expense of agricultural land.
Thefiguresgiven for sugar cane and tea are gross, that is, they include plantation
roads, rock piles and bedrock exposures. They are, therefore, higher thanfigurescollected through statistical channels which give areas actually planted.
*Survey of irrigated cane lands. Rep. Maurit. Sug. Ind. Res. Inst. 19; 89
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Table 2. Land use in Mauritius, December 1965
Hectares

Ygtotal area

Sugar cane
Tea
Food and other crops
Forest plantations
Scrub
Scrub + some tropical evergreen
Forest natural
Savanna
Wet moorland
Pasture land other than grass
Swamps
Reservoirs and ponds
Rocks (only mountain rock outcrop)
Roads (cane tracks & footpaths excluded)
Built-up areas-general and industrial

97 835
4 640
2 085
8 710
39 440
7 915
2 365
5 095
2060
60
180
1 180
1250
1360
11825

52.60
2.50
1.10
4.70
21.20
4.30
1.30
2.70
1.10
0.03
0.10
0.60
0.67
0.70
6.40

Total Area

186 000

100.00

Category

The table clearly illustrates the dominant position of sugar cane in the agricultural economy of the island. Over half of the total land surface, and about 95% of the
total cultivated area, is under sugar cane. It occupies almost all the land receiving an
annual rainfall of between 1 000 mm and 3 800 mm except on steep mountain slopes,
steep river valley sides and the worst of the rocklands. Together with its by-products
sugar cane constitutes 99% of exports.
In 1971, there were 30 118 sugar cane holdings, including some 1 700 tenant
planters (metayers) and the total area under cane (excluding roads) was 86 603 hectares of which 92.2% was harvested. About 90% of these holdings were less than 2
hectares (5 arpents) but together only accounted for 12 704 hectares, or less than 16%
of the total harvested area of 79 896 hectares. Only 26 holdings were in excess of 210
hectares (500 arpents) but together accounted for 45 150 hectares, or 56.5% of the
total harvested cane area.
An estimated 12 500 hectares of sugar cane land are situated in the zone receiving
an annual rainfall in excess of 3 200 mm and of this area, more than 5 000 hectares are
in the zone where rainfall exceeds 3 600 mm. Cane production under these superhumid
conditions is marginal; production per hectare is low and recurrent costs high, largely
due to heavy weed growth.
Tea is grown in the higher rainfall areas of the Central Plateau and parts of the
Central Uplands. In recent years, there has been a rapid increase in development of
Crown lands to tea as a result of Government's interest in promoting the industry as a
foreign exchange and a labour intensive enterprise. Early in 1971, the Tea Develop-
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ment Authority was established to undertake the further development of tea on Crown
lands of which there is an estimated 2 000 hectares suitable for the small-holder
project.
As at 31st December 1971, the total area planted to tea was 4 030 hectares of
which mature plantations (at least 9 years old) totalled 2 115 hectares, and immature
plantations 1 915 hectares of which, some 625 hectares were less than 3 years old and
not yet bearing. Private plantations, mostly of mature tea, account for 1 630 hectares,
the Government tea development scheme, 2 370 hectares, and the Wooton Experiment
Station nearly 30 hectares.
Food and other crops include potatoes, groundnuts, maize, rice, tomatoes
(mostly local "pomme d'amour"), onions, pulses, a wide variety of green vegetables,
ginger, bananas and some other fruits and tobacco.
It is estimated that there are some 1 500 hectares of land devoted to food and
vegetable crops, either as purestand or as interline in sugar cane or inter-rotation. Food
crops are mostly confined to areas having an annual rainfall of less than 3 000 mm.
Continous vegetable production is carried on at Vacoas, Cressonville, La Chaumière,
Quatre Bornes, Nouvelle Découverte and scattered small areas in the North.
Paddy rice cultivation is limited to isolated areas of Grey Hydromorphic and
Dark Magnesium Clay soils and together total about 95 hectares.
Tobacco, although grown in relatively small plots, occupied a total area of 400
hectares in 1971, mainly in the Flacq, Riviere du Rempart, Black River and TrioletFond du Sac districts. The period between cane cycles is often utilized for growing
tobacco.
The scrub land, scrub-invaded forests, savanna and forest plantations which
together amount to more than 30% of the land surface, cover the steeper parts of the
mountain gorges and river valleys, much of the Central Uplands and the rougher parts
of the Central Plateau. The potential for developing crop production on much of this
land is negligible, the areas being best suited to forestry, livestock production and
deer farming.
Population and Manpower
According to the census carried out in 1972, the population of Mauritius was
826 199 with a sex ratio of 50.7%. About 40.1% of the population was found to be in
the age group of 0-15 years and 56.1% in the age group 15-64 years.
Prior to 1944, the population stayed below 400 000. After malaria was eradicated in 1948, there was a sharp drop in mortaUty and a high increase in birth rate,
resulting in a rate of increase of population of the order of 2-3% until 1962. Thereafter,
the population increased by 2.12% per year until 1972. It is expected that in spite of the
decline in birth rate and the effect of emigration, the population will increase by 1.6%
annually in the early 1980's. Around 1985, the population of Mauritius will reach the
1 million mark. The following gives the estimated population by 1980 and 1985 and
the density per square kilometre:
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Year

Population

Density per sq km

1972
1980
1985

826 199
980 000
1 071 000

444
527
575

The high density of population, which is comparable to that of Belgium and the
Netherlands, is already exerting a pressure on land, which is being felt more so in the
towns where already 47.53% of the population lives. The growth of population in the
towns is attributed to greater job opportunities, resulting in a rural migration to the
towns.
The cultural background and the comparatively high level of education in
Mauritius have produced an intelligent and adaptable labour force. With the trend in
industrial development and the necessity for an increase in the standard of living, there
is scope for technical and vocational education of the labour force. Such a programme
of education has already been undertaken.
One quarter of the population was gainfully employed in 1972. Of this, 32.8%
was engaged in agriculture and almost the same number in industry and commerce
with the rest in tertiary activities. There has been a gradual decrease (about 7%) in the
agricultural labour force from 1969 to 1972, as compared to an increase of the order of
30.6% in the labour employed by the manufacturing and construction industries for
the same period.
The development of employment opportunities has not been able to keep pace
with the increase in population. Of the total economically active population of 260 602
between the age group 12 to 65 and over, 215 463 were in gainful employment. It is
expected that by 1980, of the 665 000 people who will be aged 15 or over, 325 000*
will be in paid employment or working for their own account. It is also proposed that
from 1972 to 1980 labour participation rate** will increase by 54% in the agricultural
sector and 76% in the manufacturing and construction industries while there will be a
21% increase in the other services.
Communications
Internal and external communications in Mauritius are well-developed.
The road consists of some 545 km of main roads, 16 km of motorway from
Port Louis to Phoenix, 416 km of bitumenised rural roads, and about 320 km of other
roads (excluding cane tracks). About 80% of the roads are tarred. There is an extensive
road network connecting villages and towns. Road traffic is dense because all transport
services whether for agriculture, industry or passenger movement are carried out on
the road.
•Census of Mauritius - Central Statistical Office. Population Census of Mauritius, 1972.
**Mauritius - Economic Planning Unit. Four-year plan for Social and Economic Development,
1971-75.
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Shipping activities are carried out in Port Louis which is an excellent natural
harbour providing cargo and passenger services to all trading countries of the world.
With the closing of the Suez Canal, shipping activities have intensified and in 1972 the
total net registered tonnage has surpassed the 4 million* mark for traffic in both
directions.
Regular air trafiic links Mauritius with countries in Europe, Africa, India
and Australia. They comprise military aircraft, passenger traffic, freight and mail.
Scheduled services are provided to these countries. Air cargo facilities are utilized for
export of fruits,flowers,ginger and light industrial products like wigs, toys, gloves, etc.
The airport situated at Plaisance in the south east is an international airport capable
of handling present generation jet aircrafts.
Mauritius is linked to the rest of the world by cable and radio telephone services
of the Cable and Wireless Ltd., by the Government Coast Radio Station which provides communications with ships and coastal stations within a range of about 1280 km,
and by the postal services of the Government Post and Telegraph Department. The
telephone service is operated by the Government Telecommunications Department.
Agro-industries
Except for sugar cane and tea, the agro-industries of the country are in their
infancy, i.e. they have been recently established primarily for export markets and are
producing below capacity.
Sugar milling and sugar cane by-products
This is the biggest agricultural industry upon which the economy of the island
depends. In 1967-68, the gross output was Rs. 286 million ** and the net output
Rs. 77 million. Although the production of sugar depends mainly upon climatic
conditions, it averages 600000 tonnes; sugar production in 1963 and 1973 was 686000
and 718 362 tonnes respectively. Export of sugar amounted to 650 409 tonnes raw
value in 1972 as compared to 612 752 tonnes raw value in 1968.
The sugar industry operates at an advanced level of technology, research and
management. The present milling capacity is capable of coping with an increase of
20% in the size of the crop within the next decade. The industry employs some 47 850
persons in the intercrop season but during the crop saason, the labour force
increases by 12.9%.
(i) Molasses
More than half of the production of molasses is at present exported to the
U.S.A., U.K., Holland and New Zealand. Production of molasses in 1972 amounted
to 176 489 tonnes while 94 835 tonnes were exported in 1971 to the value of
Rs 7 931000.
*Customs and Excise Department, Annual Report, 1972.
*See Four-year plan for Social and Economic Development, 1971-75.
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Production and exports of molasses over the last 4 years were:

Production
Export

(tonnes)
(tonnes)

1968
132 707
148 895

1969
166 332
161385

1970
142 427
104 448

1971
140 158
94 835

Alcohol production from molasses amounted to 1 634 071 litres in 1972
whereas in 1969 it was 1 241 973 litres. 35 116 litres of ethyl alcohol were exported
representing a total value of Rs. 37 650 (F.O.B.).
(ii) Bagasse board
Bagasse is used in the manufacture of particle board. A plant situated in the
north eastern part of the island is designed to produce 15 tonnes of particle board per
day. Most of the production of 5 000 tonnes per year will be exported.
A proposal to use bagasse to manufacture 30 000 tonnes of paper per year is
being studied.
Tea processing
The tea industry is next to the sugar industry in order of importance in terms of
employment and foreign exchange earner.
In 1972 tea production rose to 4 678 195 kilos as compared to 3 258 083 kilos
in 1970. Exports of tea for 1972 amounted to 3 937 317 kilos, an increase of 26% over
1971. The F.O.B. value of exports for 1972 was Rs. 20.8 milhon and represented an
increase of 22.3% over the previous year.
The present tea factory capacity is about 4 000 tonnes per year. This is expected
to increase to 15 000 tonnes per year in 1980.
The gross output of tea factories for 1967/68 amounted to Rs. 11.2 million*
and the net output was Rs. 2.3 million.
There are eight tea factories employing more than 5 500 workers both in the
factory and in the field.
Sack factory and Aloe Fibre industry
There arefivealoefibrefactories which sell all theirfibreproduce to the Government Sack Factory. Fibre production in 1972 amounted to 1 454 tonnes as compared
to 1 976 tonnes in 1971. The total value of fibre sold to the Government Sack Factory
amounted to Rs. 1 146 793.
In 1971, the Sack Factory processed 1 866 tonnes of fibre and 393 tonnes of
imported jute. It also has a handicraft section which produced in 1971 an increased
amount offibretiles, hand bags,fibremats, carpets and other fabrics. Two thirds of the
production are exported.
*Mauritius Chamber of Agriculture. Annual Report, 1972-73.
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Dehydration ofginger
The established plant is capable of coping with 5 400 tonnes of dried ginger per
year requiring 32 000 tonnes of fresh green ginger. In 1972, the plant processed 710
tonnes of green ginger and exported 107 tonnes of dried ginger. It is working well under capacity owing to an insufficient supply of green ginger, but it is expected to process a minimum 2 500 tonnes of green ginger annually. Other products, such as turmeric, chillies, spices, fruits and vegetables can also be processed by the plant.
Processing of other agricultural produce
A food canning plant has been newly established. Over the period July-December 1972, it processed some 30 tonnes of fruit, mainly pawpaws, litchis, and
pineapples, and about 10 tonnes of vegetables. The factory has a processing capacity
of 2 500 tonnes per annum.
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The approach to land resources inventory
In any study of land resources it is normal practice to subdivide the land surface into areas which are distinctive in one way or another. The physical geographer
often recognizes areas which are different geomorphologically. A broad geomorphological subdivision of Mauritius is that used in the UNDP/FAO land and water resources survey (1970) in which nine regions are identified, namely, the Western Coastal
Region, Northern Plains, Eastern Region, Southern Coastal Region, PlainesWilhems,
Central Uplands, Port Louis and the Mountainous Zones.
In many countries, and particularly in Australia, a land system approach is
being used in land resource inventory (CHRISTIAN and STEWART, 1968). In this
approach, emphasis is placed on the inherent characteristics of the landscape which
determine to a large extent the pattern of land use or the land use potential. These characteristics are landform, soils, vegetation and drainage. Climate, a major factor influencing land use, is not generally considered to be part of the natural landscape, but
because of its dominant role in this complex of characteristics which determines land
use potential, it must be included.
In the land system approach the landscape is subdivided into distinguishable
units which according to the complexity of the component characteristics are ranked
in a hierarchy. Commencing from what is seen to be the simplest unit of land, that is an
area which from the point of view of landform, soil, vegetation and climate, conforms
to a low order of variability in each of these characteristics, landscape complexity
ascends in a series of steps, often with a fairly sharp distinguishable separation in these
steps associated with a major change in landform. These steps are expressed in such
terms as site, land unit and land system which are the hierarchical land subdivision
used in the Australian land research approach.
In the present study of the land resources of Mauritius a similar approach has
been adopted whereby the landscape has been subdivided in land units and land
complexes.
Concepts and definitions
Although each of the factors of topography, soil, climate and vegetation has its
own individual significance in the environment and particularly in agricultural development, it is the combined effect of all these factors and the interactions between
them which are important. This total complex is referred to as land, and thus implies
the land surface and all its characteristics of importance to man's existence and success.
«A tract of land is defined geographically as a specific area of the earth's surface : its characteristics embrace all reasonably stable, or predictably cyclic, attributes
of the biosphere vertically above and below this area, including those of the atmosphere,
the soil and underlying geology, the hydrology, the plant and animal populations
and the results ofpast and present human activity, to the extent that these attributes
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exert a significant influence on present and future uses of the land by man».*
The present land resources survey of Mauritius has entailed an integration of
the distribution of the physical land characteristics into land units. The land unit is a
part of the land surface over which the inherent physical characteristics are relatively
uniform. Although some variability occurs within certain land units it is of such a low
order that, at the level of the survey made, the variation generally falls within the
units of classification of landforms and soils.
The land unit is the unit of mapping and serves as the basis for land suitability
evaluation.
Land units are geomorphologically and geographically associated to form
patterns which recur in the landscape. The boundary of the pattern generally coincides
with that of some discernible geological orgeomorphogenetic feature or process. The
assemblage of similar land-units demarcated by this boundary is referred to as a land
complex.** Where a different assemblage of land units begins, it is a different land
complex.
The island of Mauritius has been subdivided into thirteen land complexes comprising altogether forty-four land units. In three of the land complexes, namely Old
Volcanic Mountains and Gorges, Riverine Lands, and Sand Beaches and Dunes,
subdivision into land units has not been attempted due to the lack of diagnostic data
and also because of their lesser importance in land use considerations. In order to
maintain conformity of presentation in the Map legend these three land complexes
are regarded as compound land units.
Use of aerial photographs in land resources survey
Much of the work in the land resources inventory has involved the use of aerial
photographs. The fairly recent development of the «sciences» of aerial photo interpretation and photogrammetry has greatly facilitated the study and measurement of land
features in allfieldsof earth science and now virtually all land classification studies of
various kinds utilize air photos to a greater or lesser extent. The chief advantages of air
photos are that, apart from giving a comprehensive view of the land, they afford reliability and accuracy of interpretation and measurement within acceptable limits and
their use achieves considerable economy in cost and time. The need for ground surveys
requiring high manpower inputs is thereby greatly reduced.
In the present study, aerial photo interpretation has provided a rapid and direct
approach to the subdivision of the land surface of Mauritius into areas of different
types of landform and with different terrain features or habit. This subdivision has
formed the basis for delineation of the landscape into land complexes and the component land units.
•Extract from Land evaluation for rural purposes, op. cit.
**The term «land complex» is used in preference to the term «land system» since it is considered to be
a better descriptive term and eliminates the need for distinguishing the three types of land system,
simple, complex and compound, which have been identified as occurring in Australia (CHRISTIAN
and STEWART).
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Aerial photos have also been used to advantage in supplementary soil surveys
either to obtain additional information on the distribution of different soils in areas
which had not been previously surveyed in any great detail, or to make corrections to
the original soil map of Mauritius.
Aerial photographs and maps previously available
The most up-to-date aerial photographs and maps of Mauritius which were
available for use in the land evaluation project were as follows:
Aerial photographs*
(i)
One set of black and white panchromatic stereoscopic contact prints
at 1:15 000 scale comprising 789 prints covering the whole island.
(ii)
One set of semi-controlled mosaics at 1: 25 000 scale covering the
island in 14 sheets.
(iii)
One set of semi-controlled mosaics at 1: 10 000 scale covering the
island in 64 sheets.
Maps**
(i)
a. A series of 13 topographical sheets of the whole island published
in four colours at a scale of 1: 25 000 by the Directorate of Overseas Surveys in 1958
(second edition). Contours are shown at 25 ft vertical intervals.
b. Stable transparent base sheets of above.
(ii)
Stable transparent base sheets (North and South) at a scale of 1:50 000
reduced by the D.O.S. from the 1: 25 000 topographical maps and showing the same
information thereon. Two other base sheets were compiled by the FAO but showing
contours at 50 ft vertical intervals.
(iii)
a. A topographical map of the island at a scale of 1: 100 000 published in four colours by the Directorate of Colonial Surveys, England (War Office
and Air Ministry) in 1957 and revised in 1971 (Series Y 682). This map, which shows
contours at 100 ft vertical intervals, is essentially a compilation from the 1: 25 000
series described above.
b. Stable transparent base sheet of above.

*The aerial photography was carried out by Aero-Precisa, Beirut and Munich, in November-December 1965 under subcontract to the FAO as part of the UNDP/FAO Land and Water Resources Survey project (1965-59) for the Mauritius Government.
Sets of the photographs were supplied on loan from the Survey Office of the Ministry of Agriculture and Natural Resources, Reduit.
**Copies of the topographical maps were supplied by the Ministry of Housing, Lands and Town and
Country Planning, Port Louis.
All other maps, except the Soils and Agro-climatic maps, were supplied on loan from the Survey
Office, Ministry of Agriculture and Natural Resources.
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(iv)
A soil map of Mauritius at a scale of 1:100 009 published by the Directorate of Overseas Surveys 1962 (D.O.S. Misc. 317). Compiled from information of
soil boundaries and phases on the 1: 25 000 topographical sheets used as base maps in
the soil survey carried out by the MSIRI between 1958-1961.
(v)
An agro-climatic map of Mauritius (according to Thornthwaite's
Classification) at a scale of 1: 100 000 compiled by the MSIRI and Mauritius Meteorological Services, and published as D.O.S. Misc 446 by the Directorate of Overseas
Surveys (1967)
(vi)
Mean annual rainfall (1931-60) map at a scale of 1:100 000 prepared by
the FAO in May 1968 as part of the UNDP/FAO Land and Water Resources Survey.
Isohyets are shown at 200 mm intervals.
(vii)
Mean annual evaporation map at a scale of 1: 100 000 prepared by the
FAO in 1968. Isolines are drawn at 100 mm intervals. Evaporation was calculated by
the Penman formula for EQ (open water evaporation).
(viii)
Land use map at a scale of 1: 25 000 prepared by the FAO and based
on the aerial survey of November-December, 1965.
Stable transparent sheets (North and South) at a scale of 1: 50 000
were also prepared.
A land use map at a scale of 1: 100 000 was prepared in December 1968 and
published in the Final Report (Vol. 1) of the FAO/UNDP Land and Water Resources
Survey of Mauritius (1970)
(ix)
Land ownership map at a scale of 1: 25 000 prepared by the FAO in
1967, based on information supplied by the Cyclone and Drought Insurance Board,
Port Louis and from Sugar Estates.
(x)
Geological map of Mauritius at a scale of 1: 100 000 prepared by the
FAO and published for inclusion in Vol. IV of the Final Report of the FAO/UNDP
Land and Water Resources Survey of Mauritius and based on the earher geological
map of SIMPSON (1950).
Aerial photo-interpretation
Aerial photo-interpretation was employed for the identification and classification of landforms and for supplementary soil survey.
The method of interpretation used is based on the concept that different
phases of the landscape are expressed in aerial photographs by distinctive pattern
elements. This method is known as pattern analysis (GOOSEN, 1967). In using this
method for soil survey it is assumed that each pattern element is correlated with
certain soil conditions. Pattern elements are landform, drainage, erosional features,
vegetation, photographic tone and cultural features.
Stereo pairs of contact prints were examined under a prism-mirror stereoscope
equipped with X 6 binoculars for detailed study of small portions of the terrain. Topographic phases in terms of range of land slopes and landform types were delineated
into broad land areas. These were then subdivided, where necessary, according to
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pattern element landform and individual land elements related to soil conditions, into
smaller distinctive land areas of relatively simple and uniform pattern.
In studying the areas of the geologically recent lavas special attention was
focussed on the surface conformation to distinguish the different types of terrain
features which characterize the landscape in these areas and are closely related to soil
conditions, in particular soil depth and degree of rockiness.
Fieldsurveys
Field surveys were undertaken from time to time to verify the accuracy and
reliability of photo-interpretation studies. During these field reconnaissances significance was attached to the environment of the area visited and records taken of land
use or potential land use, presence of erosion or susceptibility to erosion, soil conditions, drainage features, etc.
Soil surveys were also carried out to supplement the information obtained
from the earlier reconnaissance survey of the MSIRJ (1958-61). Particular attention was
paid to the central tableland where the soils were less known. Other specific areas were
also studied where photo-interpretation of landforms revealed discrepancies in the
published soil map (PARISH and FEILLAFE).
A «selective» survey method was employed whereby soil boundary demarcation was based largely on photo-interpretation coupled with ground surveys, where
necessary, to check boundaries and to examine profiles.
The main areas of study were:
Northern Plains
: Mt.Virer - Triolet and Mt. Piton - Labourdonnais areas;
Western Coastal Region : Medina - Albion area;
Central Plateau
: Nouvelle Découverte - Quartier Militaire, Midlands,
Malherbe - Devoyenne - Curepipe Pt. areas;
Central Uplands
: Grand Bassin - Kanaka Crater area.
Classification of land slopes and landforms
Photogrammetric measurement of land slopes by use of the parallax bar were
made to supplement data obtained from a contour analysis on the 1: 25 000 D.O.S.
topographical sheets.
Areas were then selected as representative of the different slope classes and field
checks made with the Abney level. These absolute slope measurements showed good
agreement with the more general slope class differentiation on the maps and photos.
The term «landform» as used in this report refers only to the shape of the land.
Individual kinds of landform can be identified in the landscape, for example, valley
terraces, cliffs, volcanic cones, sand dunes, etc., but in general surveys of land for
purposes of evaluating agricultural use potential, it is more meaningful to describe
landforms in terms of their main combinations of slope.
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Table 3 shows the classification of landforms that has been adopted together
with the range of slope associated with each for description of the different land units
identified in Mauritius.
Land slope is a factor of major importance in agricultural land use, not only
through its strong influence on soil development, but also because of its bearing on
important practical aspects of management related to (i) rate and amount of runoff, (ii)
erosion susceptibility of the soil and (iii) use of agricultural machinery. These factors
of land use have largely determined the land slope classification adopted for the survey.
In the present survey no attempt was made to determine other characteristics
such as shape and length of slope which need to be considered before a slope is adequately defined and which determine to a large extent the type of land shaping operation (e.g. bench terracing) required for the proper utilization of the land.
The land slopes are grouped into six classes (Table 4). For each class the general
range of slope is given, expressed in per cent grade which is the difference in elevation
in metres (or feet) for each 100 m (or ft), together with the relationship to degree of
erosion susceptibility and measure of control required to minimize erosion. It is
realised, however, that erosion susceptibility is also dependent, to a greater or lesser
extent, on soil physical factors and on land use affecting the protective vegetative
cover. These are discussed in a later section dealing with criteria for land suitabihty
classification.
Classification ofspecial terrain features
In photo-interpretation for delineating the different landforms attention was
given to any differentiative characteristics of the land surface having significance in
agricultural land use. Such characteristics are termed «special terrain features» and include hummocky, blocky, rough, eroded and dissected types (Table 5). MILLER(I968)
refers to these types of microfeatures associated with landform (land surface shape
and size) as «ground texture».
The hummocky, blocky and rough terrain features are characteristic of the
geologically recent lavas (Late Lavas) on which the Latosolic Reddish Prairie and
Latosohc Brown Forest soils have developed. Dissected and eroded types are restricted
to the moderately to steeply sloping areas of deeply weathered soils.
The extent to which these special terrain features occur in the landscape associated with a particular landform has been used as a criterion in the dehneation of land
units.
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On the 1: 25 000 scale landform map of Mauritius (13 sheets), combined
symbols are used, where applicable, to describe the landforms and associated special
terrain features, e.g:
U/hlr

—

S/de

—

Undulating landform, hummocky and rough with
height of individual hummocks less than 3 m.
Sloping landform, dissected and eroded.

Table 3. Classification of landforms and associated range of slopes
Landform
Symbol

Range of
Slope

Slope Class
Symbol

Flat or Almost Flat

mostly 2%

1

Gently Undulating and/or Gently
Sloping (smooth landform with
overall slope in one or few
directions)

2% to 8%

2

Sloping, including undulating
or rolling forms

8% to 13%

Sm

Sloping, moderately steep
including hilly land with
moderate dissection and
range of elevation

13% to 30%

R

Riverine lands (special class of
sloping landform with steep
dissection and areas of flatter
land in valley bottoms)

valley sides
13% to 30%
valley bottoms
0%to8%

Lm

Lower Mountain Slopes (special
class of sloping landform with
moderately steep slopes often
of single, rectilinear type)

13% to 30%

4&5

M

Mountains with steep to very steep
slopes «fe great range of elevation

mostly 30%

6

Broad, steeply dissected river
gorges with steep to very steep
slopes

mostly 30%

6

U

Landform

4 &5
4,5 &6
1 &2
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Table 4.

Classification of land slopes and related degree of
erosion susceptibility and measure of control*

Slope Range of slopes
Class
%grade

0 -

2%

Description

Fiat or Almost flat

2 — 8%

Gently sloping

8-13%

Sloping

4

13 — 20%

Moderately steep

5

20 — 30%

Moderately steep
to steep
Steep and very steep

>30%

Degree of erosion susceptibility and
measure of control

Nil to very slight; easily controlled
Slight; control easily feasible by
proper use of selected crops
Fairly moderate; control similar
to that for Class 2 but more
extensive and at greater cost
Moderate; control mostly feasible
but more extensive and involving
more investment, technical knowledge and maintenance
Strong; control will be mostly difficult and expensive
Strong to very strong; control will
be very difficult and expensive, or
neither technically nor economically feasible

* Based on the classification of K. J. BEEK and R. COSTA de LEMOS, (1965).

Table 5. Classification of special terrain features
Terrain Feature

Hummocky
»

Symbol

Description

hi Height of individual hummocks less than 3m.
^2 Height of individual hummocks greater than 3 m

Blocky
»
Rough
Dissected

h\
t)2
r
d

Eroded

e

Height ofindividual blocks less than 3 m.
Height ofindividual blocks greater than 3 m.
Irregular, very rocky surface
V-shaped valley and ridge; moderate range in
elevation.
Observable truncation of soil profile.
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Application of existing climatic data
The climatic characteristics of each of the identified land units are given in
terms of the moisture efficiency and thermal efficiency classes of the agro-chmatic
map (HALAIS and DAVY) together vi'ith the ranges of mean annual precipitation
(rainfall) and mean annual Penman evaporation. The data on rainfall and evaporation
were obtained from the 1: 100 000 scale prepared by the FAO (1970).
Although the agro-climatic map distinguishes eight classes of moisture efficiency and four classes of thermal efficiency as shown in Table 6, only the three broader
moisture efficiency classes, superhumid, humid and subhumid, and two main thermal efficiency classes, megathermal and mesothermal, are used in the description of
the climates of the various land units.
The moisture efficiency index is derived from the relationship between excesses
of moisture from rainfall and deficits from evapotranspiration allowing for a soil
Storage capacity of 75mm.
The thermal efficiency index expressed as the potential evapotranspiration is
obtained from a formula using only mean air temperature corrected for day length at
the latitude of Mauritius (20°S).
The FAO studies on evaporation have shown, however, that evapotranspiration data from the agro-climatic map do not compare well with those calculated from
either Penman's (Eg) or Turc's (E^) formulae. The Thornthwaite va,lues are considerably
lower than the Penman and as a result the moisture deficits recorded in the tables on
which compilation of the agro-climatic map was based, would appear to be somewhat
lower than actual values. Furthermore, the value of 75 mm as an overall moisture
storage capacity of the soil is about twice the actual storage capacity of most of the
shallow stony soils which cover extensive areas of the sub-humid zones.
Nevertheless, the terms mesothermal and megathermal are retained for description of the climatic characteristics of land units. More precise evaporation data are
given in the Map legend as Penman evaporation (EQ) values.
The extent to which rainfall in any area can satisfactorily supply soil moisture
for crop production depends, by and large, on the balance between rainfall and evapotranspiration. When the rate of evapotranspiration exceeds rainfall over a period of
time and the moisture reserves in the soil become depleted, a moisture deficiency
occurs.
The six climatic diagrams shown on the Map depict the situations with regard
to occurrence and extent of moisture deficits at six stations which are representative of
the complete range of climates existing in Mauritius. The diagrams have been constructed from mean monthly rainfall (p) and mean monthly Penman evaporation (eo)
data and where QQ exceeds p for the month a moisture deficit is indicated. On this
basis they represent «normal» conditions with respect to these climatic elements.
Variations from these general situations occur, however, from year to year mainly as a
result of variations in the distribution and frequency of rainfall. As a rule, in drier
years moisture deficits occur over a more prolonged period, particularly in the sub-
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humid and subhumid-humid climatic types, B and BC, whereas in wetter years the
severity of moisture deficits in terms of limiting crop production is less marked.
Although potential evapotranspiration (Et), which may be defined as the water
lost when a green crop completely shades the ground and there is an optimum supply
of soil moisture, is generally less than open water evaporation (EQ) it has been found
onthebasisoflysimeter experiments in sugar cane (HARDY, 1966) and in the light of
the considerable amount of world-wide experience which has now been accumulated,
that a single value of unity for the Et/Eo ratio for both forests and crops completely
covering the ground can be used for general purposes in Mauritius.
In terms of climatic factors limiting crop production, the 3 000 mm isohyet is
taken as representing the upper limit, particularly for food crops. The principal food
crops potatoes, groundnuts and maize, and particularly the latter two crops, do not
yield well in areas of higher rainfall. The conditions of high humidity, coupled with
relatively high temperatures, favour a higher incidence of fungal diseases.
Hours of bright sunshine (or the radiant energy) are correspondingly lower due
to greater frequency of cloud cover. This and the related factors of air and soil temperatures may be more closely related to crop growth response.
Mapping procedure
The preparation of maps entailed straightforward draftingprocedures. The Unes
and other data of photo-interpretation on the 1: 15 000 scale stereo photo prints were
transferred on to the 1: 25 000 scale photo mosaics either by the method of matching
natural and cultural features or by use of a sketchmaster. All required information was
then drawn on transparent overlay sheets which after minor adjustments to scale when
superimposed on the 1: 25 000 transparent topographical base sheets, were printed on
positive photoprint paper.
For preparation of the 1:50 000 scale Land Resources Map of Mauritius, the 13
sheets of the 1: 25 000 scale map were photographically reduced to provide diapositives
which were composed into two sheets (North and South). Accurate transparent overlays showing land unit boundaries were prepared from the diapositives adjusted to the
1: 50 000 stable transparent topographical base sheets.
For publication of the coloured Map, a 1: 50 000 scale master sheet was produced, the colour combinations being chosen in consultation with the Chief Typographical Designer, FAO, Rome.
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Table 6. Moisture efficiency and thermal efficiency classes occurring in Mauritius*
Class

Map symbol

Moisture
efficiency index

Semiarid**

D

—W to —20

Sub humid

Cl

—20 to

0

Sub humid

C2

0 to

20

Humid

Bl

20 to

40

Humid

B2

40 to

60

Humid

B3

60 to

80

Humid

B4

80 to 100

Superhumid

A

Over 100

Map symbol

Thermal
efficiency index
{ETPin mm)

Mesothermal

B'3

856 to 997 mm

Mesothermal

B'4

998 to 1140 mm

Megathermal

A'O

1141 to 1282 mm

Megathermal

A'l

1283 to 1425 mm

Class

*According to agro-climatic map based on Thornthwaite's system.
**The semiarid class covers only a very small area in the western coastal region.
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Area measurementfrom maps and photos
The areas of land units shown in the Map were measured by a weighing method.
From transparent sheets (0.003 in thick Permatrace) showing land unit boundaries and
symbols, the composite pieces were carefully excised, aggregated and weighed on a
precision balance. The weight per unit area factor was calculated from the total weight
of the composite pieces divided by 186 000 hectares (assumed area of Mauritius excluding the outer islands) and checked by weighing pieces of Permatrace cut accurately
into multiples of 1 sq cm ( = 25 hectares).
For comparison the areas of some land units were measured using the Area
Calculator Mark II which is an electrical grid-counting instrument. Good agreement
with results from the weighing method was found.
The weighing method was also used in measuring the land surface area occupied by rock heaps, rock walls and/or bedrock exposures which are a characteristic
feature of most of the land units in Land Complexes 1 and 5. Representative areas were
chosen on the 1: 10 000 scale photo mosaics; the outlines of rock heaps, etc., and field
perimeters were traced on an overlay sheet of Permatrace and then the composite
pieces cut out and weighed. Surface area occupied by rock heaps, rock walls and/or
bedrock exposures are expressed as per cent total area of thefieldin which they occur.

Plate 1 - View from Forbach Hill towards Grande Rosalie showing land units 1.1, 1.2, 1.3, 1.4, 2.1, 2.3, 3.1, 10.1, 10.2, 11.1, 5.7 and 6.1
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CHAdACTERISTlfcS OF LAND RESOURCES OF MAURITIUS
LANq COMPLEXES AND LAND UNITS
I Over theVntire land sArface of Mauritius thirteen land complexes have been
identified on the fcasis of discernibly different geological or geomorphogenetic features
or processes. Witjuin these laqp complexes, a total of forty-four land units have been
delineated.
|[n jfie foll(^ing desofiption of the land complexes* and of the component
fcland i^its, the saliqnt distinguishing characteristics are brought out.
Land 'omplex 1/— L^ e Lav; Plains and IiITand Slopes
This conrolex ,akes uj almost one quarter of the total land surface, covering
hectara^, and represeii the land of geologically recent lava flows under the
ice of «redom naatly s 'humid and humid climates with an average annual
3flQ^than3 )00 mm 'nd for the greater part less than 2 000 mm.
Iclthé Northerj pï^iins ,nd the Eastern and South-eastern plains and adjoining
inland sjoi^s, the la d mostl' lies below 250 m altitude, while in the drier western
regio I this land complex exter .s up to 365 m where it occupies the western side of the
Cent: al Plateau.
The landform^
almost fiat to gently undulating, although some sloping
xeasoccur; generally slojïes are less than 8 per cent. Characteristically the land has a
hummocky terrain feature! but in some areas and particularly the apron of land covered
by the younger Plaine deslRoches Lavas in the north-east the terrain has a pronounced blocky appearance and an associated very rough or rugged, rocky surface.
The advent of the btUldozer tractor has led to a cultural landscape dominated
by large rounded rock piles which vary in sizef according to the rockiness of the land
which is related to the relative age of different lava flows and to some extent the
physical nature of the lava rock, ^ n land wHich has not been fully derocked, the
boulders and stones have been manuïkllj' shifteo^into Ipw walls (murs Creoles) or rock
lines between crop rows.
The relative degree of rockiness is ailsmip^rtant criterion of the subdivision of
nd Complex 1 into land units; going from l \ ^ u n i t 1.1 to land unit 1.6 the percentof land occupied by rock piles and/or bedrock exp- (sures increases from around 2
cent to more than 20 per cent (Table 7)

*For the purpose of giving continuity in description, the thirteen Land C
order 1,5,2,3,6,4,7,10,8,9,11,12 and 13. In the tabular legends of the'Map th^
rical order, 1 — 13.
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CHARACTERISTICS OF LAND RESOURCES OF MAURITIUS
LAND COMPLEXES AND LAND UNITS

Over the entire land surface of Mauritius thirteen land complexes have been
identified on the basis of discernibly different geological or geomorphogenetic features
or processes. Within these land complexes, a total of forty-four land units have been
delineated.
In the following description of the land complexes* and of the component
land units, the salient distinguishing characteristics are brought out.
Land Complex 1 — Late Lava Plains and Inland Slopes
This complex makes up almost one quarter of the total land surface, covering
44 325 hectares, and represents the land of geologically recent lava flows under the
influence of predominantly subhumid and humid climates with an average annual
rainfall of less than 3 000 mm and for the greater part less than 2 000 mm.
In the Northern plains and the Eastern and South-eastern plains and adjoining
inland slopes, the land mostly lies below 250 m altitude, while in the drier western
region this land complex extends up to 365 m where it occupies the western side of the
Central Plateau.
The landform is mostly almost flat to gently undulating, although some sloping
areas occur; generally slopes are less than 8 per cent. Characteristically the land has a
hummocky terrain feature but in some areas and particularly the apron of land covered
by the younger Plaine des Roches Lavas in the north-east the terrain has a pronounced blocky appearance and an associated very rough or rugged, rocky surface.
The advent of the bulldozer tractor has led to a cultural landscape dominated
by large rounded rock piles which vary in size according to the rockiness of the land
which is related to the relative age of diflferent lava flows and to some extent the
physical nature of the lava rock. On land which has not been fully derocked, the
boulders and stones have been manually shifted into low walls {murs Creoles) or rock
lines between crop rows.
The relative degree of rockiness is an important criterion of the subdivision of
Land Complex 1 into land units; going from land unit 1.1 to land unit 1.6 the percentage of land occupied by rock piles and/or bedrock exposures increases from around 2
per cent to more than 20 per cent (Table 7).

*For the purpose of giving continuity in description, the thirteen Land Complexes are taken in the
order 1,5,2,3,6,4,7,10,8,9,11,12 and 13. In the tabular legends of the Map they are treated in numerical order, 1 —13.
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The soils of Land Complex 1 are predominantly immature Latosolic Reddish
Prairie soils although extensive areas of so-called Lithosols have been mapped in
areas of the comparatively younger Late Lavas. The soils (T4 Lithosols) on thePlaine
des Roches Lavas are true Lithosols in having depths mostly less than 10 cm whereas
the Tj Lithosols occurring mainly in the north and east of the island (Soil Map of
Mauritius, 1962) are strictly complexes of Latosolic Reddish Prairie soils and
Lithosols.
In areas where the annual rainfall exceeds 2 000 mm, the Latosolic Reddish
Prairie soils grade into the Latosolic Brown Forest soils (land units 1.3 and 1.5).
Land Complex 1 has been subdivided into six land units (1.1 to 1.6) which
reflect differences in either the relative age of the Late Lavas or climate, both influencing the degree of soil development and in close interassociation, the degree of rockiness of the land.
a. Land unit 1.1
Land unit 1.1, which is limited in extent to some 2 800 hectares in the central
Northern Plains north of Mount Piton, represents potentially highly suitable land for
irrigated crop production. Landform is almost flat or gently undulating and the soil,
representing a comparatively more weathered phase of Latosolic Reddish Prairie
soils, is a moderately deep silty clay loam which although more or less gravelly has
few bedrock exposures. The only limitation is availability of water from rainfall but
this land unit is ideally situated in respect to the proposed irrigation scheme developed on water from La Nicolière reservoir. The moisture retention and drainage characteristics of the soil are both good.
Table 7.

Land Complex 1. Percentage land area occupied by piled rocks
in the different land units
Land unit

1.1
1.2
1.3
1.4
1.5
1.6

Average"/^ land area occupied by piled rocks*
unimproved
improved

—
12.1
10.6
12.9
15.4
30.5

*Improved values of the percentage land area occupied by piled rocks, that is, on areas where full
derocking has been carried out, give a better comparative measure since it can be assumed that the
derocking practices applied have been relatively uniform and the areas of rock piles directly reflect
the volume of rock fragments that were originally scattered over the land surface or existed in
upper levels of the soil profile.
*n.d. = not determined
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b. Land unit 1.2
Land unit 1.2 occurs in the Northern Plains adjoining land unit 1.1 and in part
of Plaines Wilhems on the western extent of the Central Plateau; in total it covers
4 760 hectares. Extensive areas of land unit 1.2 are somewhat similar to land unit 1.1
in terms of landform and soil but generally there is a greater proportion of rock fragments on the soil surface and in the solum. The soils are more variable in depth but
mostly are of the order of 45 to 60 cm deep and thus are shallower than the typical
profile representing land unit 1.1.
Although soil physical factors are less favourable for plant growth than in land
unit 1.1 they nevertheless, in most localities, do not amount to more than a slight
limitation in terms of suitability of the land for crop production. However, as with
land unit 1.1, there is a severe seasonal moisture deficit and irrigation is essential in
order to attain the full potential productivity of the land. In the Northern Plains most
of land unit 1.2 lies within the proposed irrigation scheme.
The largest extent of this unit in the Plaines Wilhems district lies within the builtup zone of Quatre Bornes, Rose Hill and Beau Bassin and apart from scattered sugar
cane and vegetable plots within the towns and the agricultural land on the south and
east fringes, the land is considered to have little potential for crop production in view
of the expansion of built-up areas.
c. Land unit 1.3
Land unit 1.3 comprises higher and generally more sloping land in the Northern
Plains, centred on Mount Piton, and areas of smaller extent inland from the Eastern
and South-eastern Coastal Plains. With the increase in altitude the rainfall is greater
and consequently the seasonal moisture deficit is less severe than adjoining lower
land (land units 1.1 and 1.4). It is only on the lower drier parts of land unit 1.3
(below about 1600 mm annual rainfall) that irrigation can be considered to be essential.
The soils are somewhat similar to those of land unit 1.1 in terms of degree of
weathering and depth as a result of the higher rainfall, but because the parent material
lava on which they have developed is comparatively younger, there is also a considerably greater amount of rock fragments. This is revealed by the greater number of rock
piles in sugar cane fields as seen on the slopes of Mount Piton. There are noticeably
fewer rock piles in the fields to the north-west around Beau Séjour which is land unit
1.1.
Above the 2 000 mm isohyet, the soils grade into the Latosolic Brown Forest
soils which, by the greater degree of weathering shown in the darker brown topsoil
colours and the decreasing amount of rock fragments, reflect the influence of the
climatic factor in soil development.
Parts of land unit 1.3 have slopes grading up to 20% and therefore require to be
carefully managed to minimise soil erosion.
d. Land unit 1.4
Land unit 1.4 can generally be clearly demarcated from the land units described
above by a marked increase in the roughness of the terrain. The hummocky terrain
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feature is now clearly pronounced. The very rocky nature of the soil, the decreased
depth, and the frequency of lava bedrock exposures now exert a moderately severe
physical soil limitation on the land for crop production, particularly large-scale mechanized cropping. As well, most of land unit 1.4 has a climate with marked seasonal
moisture deficiency and this factor, coupled with the comparatively low available
moisture capacity of the soil (less tJian 5 cm water held between 0.1 bar and 2 bar
suction in the top 15 cm or less than 13.5 mm over the same suction range held in 45
cm depth where the soil above parent material rocks reaches this depth), places a
severe limitation on the land for crop production. Irrigation is therefore essential in
all areas.
Land unit 1.4, covering some 15 365 hectares, makes up over one-third of the
total area of Land Complex 1 and therefore comprises an important tract of agricultural land. It requires a high level of management and high capital investment in
derocking and irrigation to attain economic productivity levels. This land unit has its
greatest extent in the Northern Plains but important areas occur in the Eastern and
South-eastern Coastal Plains and the sloping land of the Western Coastal Region.
e. Land unit 1.5
Land unit 1.5, like land unit 1.3, represents the higher sloping land with
higher rainfall and adjoins land unit 1.4 of the Eastern, South-eastern and Southern
Coastal Plains.
In terms of landform and special terrain features it is mostly similar to land
unit 1.4 but under the more humid climate the soils are predominantly Latosolic
Brown Forest withgreaterdegreeofweathering. As with land unit 1.4 extensive areas
of rough, rocky terrain occur and consequently these place a moderately severe limit
ation on their use for crop production and particularly for mechanized food cropping.
Land unit 1.5 has its largest extent in the south-eastern Grand Port district
centred on the village of Gros Bois. Altogether this land unit totals some 6 000 hectares of agricultural land.
ƒ.

Land unit L6

Land unit 1.6 is characterized by rough to very rough, hummocky or blocky
terrain features and associated high amounts of rocks occurring either as sheets of lava
bedrock exposed at the surface or loose rock fragments ranging in size from large
boulders to smaller rocks. Where the land has been derocked by bulldozer, the rocks
are piled into large heaps often situated on the bedrock exposures. In other areas
which have been manually derocked, the boulders and rocks are positioned in low,
parallel walls spaced at about 2 metres or more to permit the planting of one or more
rows of sugar cane and/or vegetable crops.
At larger scales of mapping than 1: 50 000 which is the scale of the map of this
report, land unit 1.6 can be subdivided into two separate units. The roughly triangular
apron of land covered by the Plaines des Roches lavas in the area south of Riviere du
Rempart and stretching from the apex near Mare d'Australia, at an altitude of about
180 metres to the east coast, is distinctive by its terrain features, soils and vegetation
from the other lands of land unit 1.6. This area has amore pronounced blocky terrain
feature although extensive areas of quite flat sheet lava occur; the soil is typically a

65
Lithosol, very shallow and high in organic matter, and the vegetation, where the land
has not been transformed mto sugar cane fields or planted eucalyptus forest, is a
relatively sparse scrub-forest.
On the other hand, the other areas of land unit 1.6 which occur mainly in the
far north of the Northern Plains and the Eastern Coastal Plains between Poste de Flacq
and Trou d'Eau Douce, have a distinctive hummocky terrain which in parts is
similar to Plaine des Roches in the appearance of the rucked-up lava blocks. The
soils in these areas, although originally mapped as T3 Lithosols (Soil Map of Mauritius, 1962), are a mixture of Latosolic Reddish Prairie and Lithosols {sensu stricto).
The former are extremely variable in depth ranging from moderately deep profiles with
a well-developed strong brown coloured B horizon, to very shallow soils with only a
dark brown A horizon resting on the parent material lava below. The amount of rock
fragments in the soil also varies but is mostly of the order of 50 per cent or more of the
soil volume.
These unfavourable physical soil factors together with the rugged nature of the
terrain and particularly the fact that only 80 per cent, and often less, of the land surface
is cultivable, owing to rock piles and bedrock exposures, place a very severe limitation
on the use of the land for cropping. This limitation alone would normally be regarded
as rendering the land unsuitable for crop production. Over much of land unit 1.6, there
is, however, an additional severe limitation of seasonal moisture deficit. Irrigation is
essential, therefore, for sustained crop production and especially for economical sugar
cane yields.
Notwithstanding the severity of the limitations to the use of these lands for crop
production, much effort and a very considerable capital outlay have gone into their
development for this purpose and this emphasizes the scarcity of land for agriculture
in Mauritius.
Land unit 1.6 covers some 12 500 hectares or 6.7 per cent of the total land
surface of the island.
Land Complex 5 — Central Late Lava Plateau
The Central Late Lava Plateau, as the name implies, is the higher inland extension of Land Complex 1 described above. However, the boundary between the two,
that is between the upper inland slopes and the plateau, marks no distinct break in
slope. On the eastern, windward side of the island the boundary lies near the 200 m
(650 ft) contour but here it is more a climatic boundary approximating the 3 000 mm
isohyet which represents an upper ecological limit, particularly in terms of decreasing
radiant energy and hours of bright sunshine, for the important food crops as potatoes,
maize and groundnuts. Sugar cane also shows a progressive decline in yield above this
limit.
On the western side, the boundary approximately follows the 335 m (1 100 ft)
contour which can be taken as the western edge of the plateau.
The complex consists of two separate tracts of land. To the north in Quartier
Militaire—Nouvelle Découverte region, the land slopes mostly towards the south-east
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from the volcanic cones of I'Escalier, Bar le Due and Alma Hill, vs^hile to the south the
land is centered on the prominent cone at Curepipe Point, from which the Late Lavas
have spread both south-eastwards and north-westwards, the latter including flows
from the volcanoes at Trou aux Cerfs and Malherbe. Further south the older, eroded
block of land in the Mt. Perruche range separates the Curepipe Point Late Lavas from
those originating from volcanoes at Grand Bassin and Kanaka.
A smaller tract of land comprising the upper parts offlowsfrom Bassin Blanc
in the south of the island is included in Land Complex 5.
Landform over the complex varies from almost flat or gently undulating to
sloping and undulating with the hummocky terrain feature prominent although under
the stronger eroding influence of the more humid climate, the hummocks have generally aflatter,smoother form than in the drier areas of Land Complex 1.
In areas of comparatively younger lavas and thickerflows,the terrain is commonly rough with frequent bedrock exposures; notable are the Nouvelle Découverte
and Pare aux Cerfs areas, the former comprising north-easterlyflowsfrom Bar le Due
and the latter, south-easterlyflowsfrom Curepipe Point.
Land Complex 5 covers some 28 840 hectares. It is seen, therefore, that the Late
Lava Complexes 1 and 5 together make up very nearly half of the total land surface of
Mauritius. This fact has considerable significance in terms of the agricultural potential
of the country since in the majority of land units composing these two complexes, the
limitations of rough, rocky terrain and physical soil characteristics are severe and
careful appraisal of the land is essential to determine the most suitable types of agricultural land use.
The limitations due to the roughness and rockiness of the terrain are illustrated
by the much higher land preparation costs as compared to Land Complex 6
(Table 8), which consists of deep and relatively rock-free soils.
Table 8. Land Units 5.2 and 6.1. Land preparation costs for sugar cane plantation
Rupees per hectare
Land unit 5.1
Land un it 6.1
Clearing land
Relieving stones
Sub-soiling and furrowing
Hohng and rectifying furrows
Crow barring

58
3 119
5
120
128

109
1 273
8
64
36

Total Rs. 3 430

Rs. ; 490
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Land Complex 5 is subdivided into seven fairly distinct land units.
a. Land units 5.1 and 5.2
Land units 5.1 and 5.2 represent the drier western part of the Central Plateau
where the annual average rainfall is less than 3 000 mm. These land units, totalling
3 250 hectares, have similar climates and landform although unit 5.2 has a more hummocky terrain with more frequent rock outcrops and generally shallower, stonier soils.
The remaining five land units, 5.3 to 5.7, all have a superhumid mesothermal
climate and are subdivided on the basis of differences in landform and/or special
terrain features and degree of soil development.
b. Land unit 5.3
Land unit 5.3 comprises the more strongly weathered lava flows (early Late
Lavas) centred on the volcanic cones at Malherbe and Grand Bassin and on the south
side of Curepipe Point.
The comparatively greater degree of weathering is revealed by the landform
which, although moderately steeply sloping in places, has a smoother surface, by the
development of surface drainage systems (permanent streams) which are conspicuously
absent in other land units of the Late Lava Complexes, and by the deep to moderately
deep Latosolic Brown Forest soils with generally few stones or boulders in the topsoil.
Land unit 5.3 covers about 2 000 hectares.
c. Land unit 5.4
Land unit 5.4 comprises almost flat or gently undulating land with comparatively less strongly-marked terrain features. Hummocks are of low relief and have
smooth form resulting from the moderate degree of weathering on either Late Lavas
of intermediate age (e.g. Alma Hill lava flows) or more readily weatherable scoriaceous basalts extruded in thin flows (e.g.Trou auxCerfs lavas). In these respects land
unit 5.4 is the inland extension of unit 5.1 of the western Central Plateau.
The soils are mostly moderately shallow to shallow Latosolic Brown Forest
which in places tend to be similar to those of land unit 5.3 in having greater
depth and lower content of rock fragments. At the other extreme they become
quite stony or bouldery (c.f land unit 5.5).
Most of land unit 5.4 is under cultivation to tea and sugar cane and particularly
on the south-eastern inland slopes, it represents an important tract of agricultural
land. In all it covers nearly 6 500 hectares.
d. Land unit 5.5
Land unit 5.5 which mostly adjoins land unit 5.4, is separated from the latter
by virtue of a more undulating and hummocky terrain and greater amount of rock
occurring either as bedrock exposures or rock piles.
Soils are mostly of the rocky, shallow phase of Latosohc Brown Forest
found in land unit 5.4. This unit occupies 2 760 hectares in eight separate locations.
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e. Land unit 5.6
Land unit 5.6 covers some 8 500 hectares of fairly rough, hummocky and in
parts, sloping land. It has its greatest extent in the northern Central Plateau around the
Bar le Due volcanic cone and in the thick, hummocky lavas that flowed eastwards
from this source covering the old latosol surface north and south of the Montague
Blanche range.
Similar land is found on the outer western and eastern slopes of Curepipe Point,
on the more recent flows from Kanaka crater in the Bois Chéri district, and in the far
gouth on the upper part of lava flows from Bassin Blanc.
The Latosolic Brown Forest soils of this unit show considerable variation
in depth: shallow on the hummocks and bedrock exposures and moderately deep in
the depressions between hummocks, but overall are shallow and rocky.
Because of the rough terrain and amount of rock, this land is difficult to cultivate and although tea plantations have been successfully estabhshed, it can at best be
considered as only marginal for sugar cane.
ƒ. Land unit 5.7
Land unit 5.7. comprises two smgularly large tracts of very rough, rocky land:
one lying east of L'Escalier and covering much of the region of Nouvelle Découverte,
and the other in the south Central Plateau centred on Curepipe Point.
Parts of this land, particularly in the Nouvelle Découverte area, represent
the extreme in ruggedness of terrain and can be compared with the land of the Plaine
des Roches although the lava rock is markedly more scoriaceous.
Landform is mostly undulating and hummocky but around Curepipe Point,
the land is moderately steeply sloping.
Overall, the soils are very variable in depth but shallow rocky soils predominate
and Lithosols are common.
At least half of the 5 875 hectares making up this land unit is at present unutilized and although some areas are suitable for tea cultivation at relatively high development cost, the severe limitations of very rough terrain and extremely variable soil
preclude the cultivation of crops. Undoubtedly, these lands are best suited for productive forestry and/or livestock fodder or grazing.
Land Complex 2— Northern and Western Intermediate Lava Plains and Slopes
This land complex covering some 19 500 hectares includes the relatively flat
plain in the triangle of Port Louis—Triolet—Pamplemousses, the outliers of the older
latosol surface (not covered by Late Lavas) in the central and eastern Northern Plain,
for example, at Butte aux Papayes, Poudre d'Or and near the mouth of Riviere du
Rempart, and the sloping «plain» in the Western Coastal Region stretching from
Port Louis to the Tamarin River.
This complex can be regarded as the «red lands» {terres rouges) from the conspicuously red soils (Richelieu family of Low Humic Latosols) which are predominant.
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The landform ranges from almost flat or gently undulating to rolling with some
moderately steep slopes of up to 30 per cent in restricted areas along rivers and streams.
The Intermediate Lavas, being relatively much older than the Late Lavas, are
more deeply weathered and the soils developed on them are generally «free» soils,
being mostly non-stony or containing few boulders on the surface. There are, however,
areas of Land Complex 2, and more noticeably in the Western Coastal Region, where
the soils have a considerable quantity of rock on the surface. This condition has resulted from the overflow of fairly thin Late Lavas which after cooling have fractured and later weathered into individual large boulders. These areas are included in
Complex 2 and not Complex 1 (Late Lava Plains) since removal of the boulders
into rock piles leaves a relatively stone-free latosol soil.
The climate over the greater part of the Complex is subhumid megathermal
with average annual rainfall mostly less than 1 400 mm and evapotranspiration greater
than 1 700 mm. All areas experience a severe moisture deficiency in the period August
through November. Except on some of the more humid inland slopes and the less well
drained phases of the Grey Hydromorphic soils, all soils need irrigation for sustained
economic crop production.
a. Land unit 2.1
Land unit 2.1 is by far the most important of the component land units covering
in all some 13 350 hectares. This unit covers most of the western quadrant of the Northern Plain and is an area where crop production can substantially be increased with
the full implementation of irrigation. The land is mostly flat or gently undulating, with
deep, friable soils; it is easily cultivable. The Richelieu Low Humic Latosol has a very
good moisture retention capacity of around 55 mm plant available water in the top
45 cm depth.
Although the 1962 Soil Map of Mauritius depicts extensive areas of the unit as
consisting of stony or very stony phases of the Richelieu Family of Low Humic Latosols, the soils themselves are relatively free of rock fragments; their classification as
stony stems from the presence of loose, rounded boulders which, when ripped out of
the ground to nearly one metre depth and piled into heaps or rows makes for a high
amount of "stones" on the surface. Since these rock piles occupy useful land they
should be removed if practicable.
In the Western Coastal Region where the land is more inclined seawards, a
considerable area of land unit 2.1 is surface-irrigated but as in the Northern Plain, there
is scope for greatly increased crop production on this land. Overhead irrigation is
preferred in view of the greater water economy and improved irrigation control.
b. Land unit 2.2
Land unit 2.2 represents nearly 3 000 hectares of rocky land which apart from
areas south and west of Triolet in the Northern Plain is mostly confined to the Western
Coastal Region between Port Louis and Médine.
The rocks, which in sugar fields are now mostly piled into large heaps, occur
either as remnant, resistant boulders (floaters) of parent lava rock in the profile of
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the Richelieu Low Humic Latosol or the remains of relatively thin overflows of Late
Lavas. Where the lava cap thickens, bedrock exposures are common and are indistinguishable from those in land units 1.4 or 1.6.
The soils are best regarded as complex of shallow Latosolic Reddish Prairie
overlying the Richelieu Low Humic Latosol. It is noteworthy that on the land just
north of La Ferme reservoir and recently developed by a Cooperative Society the
clearing of the fractured cap of Late Lavas has exhumed the relatively free Low Humic
Latosol which under irrigation is highly productive for a wide range of crops.
On the 1962 Soil Map of Mauritius, the areas of land unit 2.2 are
mapped as Latosolic Reddish Prairie soils. These now need to be amended in keeping
with the boundaries between the appropriate land units shown on the 1: 50 000 Land
Resources Map. The boundary between units 2.1 and 2.2 is usually clearly demarcated
by the marked increase in surface rocks, mostly piled into heaps. The surface area
occupied by rock heaps in land unit 2.1 is on average about 5 per cent of the land unit
whereas in land unit 2.2 it is invariably greater than 10 per cent of the land unit.
c. Land unit 2.3
Land unit 2.3 includes the rolling or moderately steeply sloping land, mostly in
the range of 8 to 20 per cent slope but in sections grading to 30 per cent, often adjacent
to rivers and streams and generally enclosed within land unit 2.1 In all, land unit 2.3
totals nearly 1 000 hectares.
This land is placed in a separate unit on the basis of the limitation that the
higher slope places on its use for crop production. Sugar cane planted on the contour
provides adequate protection against erosion, but other row crops require special conservation measures especially as irrigation is necessary to sustain production.
d. Land unit 2.4
Land unit 2.4 includes flat land with more or less impeded drainage and slightly
depressed areas where surface runoif water accumulates. The seasonally high water
table has given rise to hydromorphic soils consisting of a greyish plastic clay overlying
a mottled subsoil.
In the Western Coastal Region, these areas of soil hydromorphism are influenced by water from springs issuing from terminal flows of adjacent Late Lavas. The
land is in parts rocky, this condition resulting from thin overflows of the same Late
Lavas (c.f land unit 2.2).
The greater proportion of the 2 205 hectares making up land unit 2.4 are at
present under-utilized. There are good prospects for the development of paddy rice on
at least half of this area.
Land Complex 3 — North-eastern, Eastern and Southern Intermediate Lava Plains and
Slopes
This complex comprises a discontinuous arc of land on the eastern half of the
island from La Nicolière reservoir in the north to Bel Ombre in the south. In
all, it accounts for some 21 700 hectares or 11.6 per cent of the total land surface.
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The complex is subdivided into the lower seaward-ssloping plains with associated maturely dissected slopes ranging in altitude from 0 to 290 m above sea-level and
the higher inland tracts ranging from 105 to 205m in the east and from 245 to 455 m in
the south. The lower plains and slopes are under the influence of a humid climate with
average annual rainfall of less than 3 000 mm, whereas the higher inland extensions
have a superhumid climate with an annual rainfall greater than 3 000 mm. The 3 000
mm isohyet is, therefore, the boundary between the two and although this is an arbitrary line of demarcation, it more or less represents an ecological limit for the common
food crops as potatoes, maize and groundnuts.
The landform is predominantly almost flat or gently undulating with slopes
mostly less than 8 per cent; only near the small rivulets and streams which are tributaries of the larger rivers (separated as Land Complex 11—Riverine lands) does it
become rolling or moderately steeply sloping with slopes grading to about 30 per cent.
The larger rivers which are deeply entrenched inland dissect Land Complex 3. All
have their source in the central tableland and include Riviere du Rempart (near its
source), Rivieres du Poste (east and south), des Creoles, des Anguilles and Grande
Riviere Nord Est.
Soils range from Low Humic Latosols on the relatively drier coastal plains and
lower inland slopes, through Humic Latosols to the less leached of the Humic Ferruginous Latosols (Belle Rive family). Except on the more strongly eroded slopes, all are
deep soils, friable throughout the profile, although in the latter soil group there is a
tendency for subsoil compaction and consequently some impedance to internal
drainage.
In the eastern region there are some isolated areas of concave relief (basins) in
which hydromorphic soils have developed as a result of periodic high water tables.
Although of comparatively limited extent, these tracts of land are treated as a separate
land unit (3.5) since they have special limitations affecting agricultural use. They are
comparable to land unit 2.4 on the western side of the island but have a more humid
chmate.
Altogether there arefiveland units comprising Land Complex 3.
a. Land unit 3.1
Land unit 3.1, which is by far the most important unit in area (14 810 hectares)
and agricultural potential, consists of the coastal plains and the lower inland, sloping,
dissected plains of almost flat to gently undulating landform with generally deep
friable Low Humic and Humic Latosols.
Only in one small area around Queen Victoria and towards Centre de Flacq
are the soils stony and this condition has arisen from a thin overflow of Late Lavas from
Bar le Due crater. These lavas thicken locally west of Queen Victoria and give rise to
Latosolic Reddish Prairie soils (land unit 1.3).
Except for the occurrence of a seasonal moisture deficit in the eastern coastal
plains where average annual rainfall is of the order of 1 600 mm and where partial
irrigation is necessary to realise the full productive potential, there are no limitations
to intensive crop production on this land unit. In fact it represents some of the most
naturally fertile land in Mauritius.
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b. Land unit 3.2
Land unit 3.2 comprises a number of comparatively small tracts of sloping
land adjacent to the main rivers which dissect the gently undulating or sloping plains
(unit 3.1) and larger areas of rolling land surrounding Mt. William, north east of La
Nicolière reservoir, and between Souillac and Bel Ombre in the southern part of the
island. Some eroded coastal slopes near Benares and Savannah in the south east are
also included in this land unit.
Soils are moderately deep to deep Low Humic and Humic Latosols as in unit
3.1 but on some steeper slopes which have been cultivated for many years, eroded
phases with shallow or very shallow topsoils occur.
Generally this land unit is suitable for sugar cane under good management, such
as contour planting, but the slope places a limitation on its use for other row crops
and unless special soil conservation measures are adopted, the productivity will decline with use.
Land unit 3.2 covers some 2 285 hectares.
c. Land unit 3.3
Land unit 3.3 represents the inland extension of unit 3.1 generally above the
3 000 mm isohyet. Apart from the superhumid climate which limits the choice of crops
that can be successfully grown, the main difference from land unit 3.1 is the soil which
is now predominantly the more weathered Humic Ferruginous Latosol (Belle Rive
family) with poorer physical and chemical characteristics.
This land unit has its greatest extent north-west of Riche-en-Eau and altogether
covers 3 360 hectares. It is almost entirely used for sugar cane production.
d. Land unit 3.4
Land unit 3.4 is of limited extent (805 hectares), and like unit 3.2 is made up of
small tracts of sloping land near rivers or maturely dissected, rolling land flanking
mountain slopes.
Under the higher rainfall, the susceptibility to soil erosion on these lands is
moderate to strong.
e. Land unit 3.5
Land unit 3.5 comprises eleven small basins with poor natural drainage and in
which Grey Hydromorphic soils have developed. These areas are confined to the eastern part of the land complex, the largest basin being Mare d'Australia at the base of
the Nicolière Mountains.
Although totalling only 445 hectares, these areas are of considerable agricultural importance since they can support economic crops of paddy rice and in the dry
season, a wide range of vegetables.
Land Complex 6 — Central Intermediate Lava Plateau
This land complex assumes the same position in the Central Plateau in relation
to the surrounding slopes and plains as Land Complex 5 (Central Late Lava Plateau).
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It represents the mature latosol surface developed on Intermediate Lavas not covered
by the outpourings of Late Lavas from the vents at I'Escalier, Bar le Due, Alma Hill,
Malherbe, Trou aux Cerfs and Curepipe Point. The complex in its main extent forms a
tract of land from 2 to 10 km wide reaching south eastwards from the foot of the Moka
Range to the north side of Riviere La Chaux near Rose Belle.
Like Land Complex 5, it can be subdivided into a drier western part (land units
6.1 and 6.2) and a superhumid central and eastern part (land units 6.3, 6.4 and 6.5).
The landform is predominantly almost flat to gently undulating but some moderately steeply dissected land occurs in upper stream catchments and on Verdun Hill
and Butte Chaumont which probably are old vents.
Soils range from the Low Humic Latosols in the west through Humic Latosols
to Humic Ferruginous Latosols, the latter having an increasing content of ferruginous
nodules with increasing rainfall. Low Humic Gley soils occur in depressions where
conditions of high water table exist for long periods throughout the year.
Land Complex 6, covering 15 250 hectares, represents some of the most important agricultural land in Mauritius. It is made up of five fairly distinct land units.
a. Land unit 6.1
Land unit 6.1 comprises two areas in the Western Central Plateau, totalling
nearly 5 000 hectares of almost flat or gently undulating land. It mainly occurs near
Saint Pierre in the north, the rest being situated along the south-western side of
Riviere du Rempart near Henrietta.
Apart from the minor limitation due to a comparatively short period of water
deficiency during September to November, whose effect diminishes rapidly eastwards,
land unit 6.1 represents some of the most suitable land in Mauritius for intensive,
diversified crop production. The smooth landform and deep, fertile and well-structured
soil makes for ease of cultivation and together with the humid mesothermal climate,
also provides favourable ecological conditions for a wide range of crops.
b. Land unit 6.2
Land unit 6.2 is the sloping land within and adjoining unit 6.1 .This occurs mainly
as narrow strips near river valleys or as broader, rolling tracts at the base of mountain
ranges.
Although only totalling 430 hectares, the areas of land unit 6.2 deserve special
attention since their use, or misuse, determines to a large extent the sediment pollution in the tributaries of the Grand River North West and in Rivieres du Rempart and
Papayes. The limitation of slope requires that special measures are taken to minimize
soil erosion if these areas are to be used for cropping.
c. Land unit 6.3
Land unit 6.3 represents the relatively higher and more humid land extending
east of land unit 6.1. It has a similar landform but under the superhumid climate with
annual average rainfall exceeding 3 000 mm, the soils have been strongly leached and
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are of lower natural fertihty. A feature of the Humic Ferruginous Latosol common to all areas of unit 6.3 is the high content of concretionary nodules of ironstone
in the topsoil; in places, these comprise 80 per cent or more by weight of the mineral
soil and give rise to very infertile soil. The presence of the nodules enhances the water
infiltration into the topsoil but invariably the Humic Ferruginous Latosols have a
compact, heavy clay subsoil which impedes natural drainage. Gley soils have developed in localized low spots.
Of the nearly 7 000 hectares of land unit 6.3, the central area of higher rainfall
(Midlands region) is mostly under tea plantations; elsewhere sugar cane predominates
but for this crop the adverse ecological conditions of climate, particularly low radiant
energy, and impoverished soil in spite of heavy fertilization and application of calcium
silicate, renders the land at best only moderately suitable. The choice of other suitable
food crops is limited.
d. Land unit 6.4
Land unit 6.4 comprises the sloping tracts of land adjacent to steeply dissected
river valleys and in hilly areas such as Verdun Hill and Butte Chaumont.
Under the high rainfall (3 000 to 5 000 mm) erosion susceptibility is moderate to strong. Where land has been cleared without due regard to adequate conservation measures severe erosion has occurred as gullying of the topsoil on the compact
subsoil. As with land unit 6.2, proper land use is essential for erosion control and minimization of sediment pollution of rivers and streams.
In all, there are nearly 2 000 hectares making up land unit 6.4.
e. Land unit 6.5
Land unit 6.5 represents the low-lying areas where runoff water accumulates
and which are subject to long periods of high water table. Consequently, soil hydromorphism occurs frequently and in most areas. Low Humic Gley soils have developed
on the lower ground.
The adverse conditions of soil and climate severely limit the use of this land for
cropping. In area, it totals 1115 hectares.
Land Complex 4 — Western Coastal Valley Plains and Slopes.
Land Complex 4 comprises the areas of Dark Magnesium Clay soils (Vertisols)
developed on colluvial/alluvial deposits under low rainfall conditions (below 1 600
mm) in the valleys of Old Volcanic Series mountains and along the narrow south-western coastal strip. The main areas of occurrence are the Vallée des Prêtres, Pouce and
Les Guibies, near Port Louis, the Tamarin River valley and flats, the Black River
valley and the coastal strip between Case Noyale and Le Morne Brabant.
Three quarters of this land complex is mostly flat with deep soils but natural
drainage is poor. Low availability of water is the main limitation and irrigation is
essential for successful crop production. Arable cropping is, however, limited by the
adverse physical properties of the heavy clay soil; the latter is sticky and plastic when
wet and very hard when dry, which makes cultivation difficult.
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The very low hydraulic conductivity of the subsoil renders the land suitable for
flood irrigation with good water economy but careful levelling and furrowing is essential. With overhead irrigation, application rates of water need to be kept to a minimum
to avoid excess runojGF. The soil has a weak structural stability and is highly susceptible
to erosion by the rapid dispersion and transportation of fine soil particles even on
relatively gentle slopes (0-5 per cent).
The greater part of this land complex that has been cultivated is under irrigated
sugar cane but much remams under savannah scrub forest. With the provision of water
for irrigation, this land has considerable potential, particularly for paddy rice.
The complex is subdivided into three land units mainly on the basis of slope
and soil development. The total area is 3 875 hectares.
a. Land unit 4.1
Land unit 4.1 represents the larger area of flat or almost flat land with deep
soils. It has its greatest extent on the alluvial flats of Tamarin River and in the adjoining Yemen area.
b. Land unit 4.2
Land unit 4.2 comprises narrow tracts of sloping land lying immediately above
the flat land of unit 4.1.
Most slopes are in the range 8 to 13 per cent; the soil becomes shallower and the
content of rock fragments increases with steepening of slope towards higher ground.
The rock fragments consist of angular, hard dark basalt and include all sizes from gravels to large boulders typical of slope colluvium.
c. Land unit 4.3
Land unit 4.3 is made up of two areas (570 hectares) of sloping land in the Les
Guibies and Vallée des Prêtres valleys near Port Louis. Slopes are mostly above 13
per cent ; the dark clay soil is shallow to very shallow with frequent rock fragments
and in places is more hke a Lithosol.
Erosion susceptibility on this land is strong to very strong and consequently
very careful land use is imperative to protect better land on the valley bottoms.
Land Complex 7 — Central Uplands Early Lava Plains and Slopes
This land complex comprises the greater part of the Central Uplands and forms
a C-shaped tract of land mostly south of the Mare aux Vacoas reservoir and stretches
from the dissected Mt. Perruche range in the east to the hilly land surrounding Tamarin Falls and Mare Longue reservoirs in the west, and southwards across the flatter
land of Petrin and Les Mares to the more rugged area of BoisSec. All land Hes above
365 m and the greater part above 450 m (1 600 ft).
Except for a comparatively drier western margin, the entire area of the land
complex experiences a superhumid mesothermal climate with an average annual rainfall in excess of 3 000 mm and on higher ground (500 m) of more than 5 000 mm.
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The combined effect of this climate and the age of the parent material (lavas
most probably older than 3 million years) has given rise to strongly weathered soils
which range from Humic Ferruginous Latosols on the better drained hill slopes and
the drier north-western area to the Gound Water Laterites of the Les Mares-Plaine
Champagne area where there is a permanently high water table. Low Humic Gley soils
occur in areas where natural drainage is impeded.
The land complex comprises the southern and more important catchment of
the Mare auxVacoas reservoir, the island's main domestic water supply, as well as the
catchments of Mare Longue and Tamarin Falls reservoirs which supply water for
electric power generation and irrigation. Judicious land use is, therefore, essential and
forestry must take precedence over other uses although tea has been grown successfully
on the better soils in the area east of Mare Longue reservoir (land unit 7.1)
The Macabé Forest National Reserve of nearly 500 hectares occupies the land
south and west of Mare Longue. This is a remnant of the tropical sub-montane evergreen rain forest which formerly covered the upland regions of the island.
Land Complex 7 is subdivided into three distinct land units.
a. Land unit 7.1
Land unit 7.1 comprises 1 450 hectares of flat to rolling land (slopes mostly
less than 13 per cent) on which the soil is predominantly a Humic Ferruginous Latosol.
This is a deep soil with moderate to high content (40 to 80 per cent by weight) of concretionary iron oxide and bauxitic nodules concentrated in the upper part of the profile.
Because of the intense leaching, bases and silica have been reduced to very low
levels and heavy fertilizer applications are needed to raise the productivity potential of
the land. In flatter areas, patches of gley soils occur more frequently.
As mentioned above this land unit has potential for tea growing.
b. Land unit 7.2
Land unit 7.2 represents the more sloping, and often steeply dissected, hilly
areas mostly adjoining unit 7.1. In all, land unit 7.2 covers 2 660 hectares or half of
Land Complex 7.
The soils, although mapped as Humic Ferruginous Latosols, show a high degree
of diversity as compared with those in land unit 7.1. This results from the combined
effects of erosion and variability in the degree of laterization, the latter related to water
movement and surface outflow on slopes. In the more eroded areas, large, irregularly
shaped (fluted) boulders occur on the surface; commonly the iron oxide and bauxitic
nodules are cemented into irregular, but more or less continuous pans in the upper
part of the profile or exposed at the surface where erosion has been accelerated after
land clearing.
In view of the importance of this land as reservoir catchments it should be
maintained under forest.
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c. Land unit 7.3
Land unit 7.3* comprises some 1 100 hectares of flat to gently sloping land, all
subject to the influence of a more or less permanently high water table.
In the swampy, lower lying land south of Mare aux Vacoas, near Bois Sec and
at Le Petrin, the LowHumic Gley soil has developed.Except in the Bois Sec area, little
can be done to drain these soils and the productive capacity remains very low. A Nature Reserve of considerable botanical interest occupies the area of Low Humic Gley
soil at Le Petrin.
The remainder of unit 7.3 consists of Ground Water Laterites which are regarded as agriculturally useless in view of the very acid, nutrient-depleted soil covered
in many instances by a laterite crust (cuirasse) varying in thickness from several centimetres up to a metre.
Recently there have been attempts to afforest the better areas with exotics.
Land Complex 10 — Lower Mouatain Slopes
This land complex includes not only the lower slopes of the mountain ranges
proper, but also adjoining areas of rolling land where slope is a major Hmitation to
their use for agriculture.**
Generally the upper boundary of the Lower Mountain Slopes is about the 30
per cent slope contour but it reaches to greater slopes in areas with deeper soil
whose physical properties provide better stabihty against erosion.
The Lower Mountain Slopes include, therefore, all soils mapped as Mountain
Slope Complexes, the Dark Magnesium Clays on the higher slopes (i.e. above the upper boundary of land unit 4.3), and the eroded phases of Humic Latosols occuring in
areas east and west of La Nicolière reservoir (Soil Map of Mauritius, 1962).
The landform, dominated by slope profiles, ranges from rolling and sloping (813 per cent slopes) to moderately steeply sloping (13-30 per cent with minor areas 30
per cent).
A wide range in chmatic types occurs over this land complex and the average
annual rainfall varies over the fuU range received in Mauritius (1 000 mm to 5 000 mm)
depending on altitude and aspect in relation to the prevailing south-easterly trade
winds, but most areas receive less than 2 500 mm annually. Apart from land unit 10.1
which represents less sloping land, climatic differences, reflected in the nature of the
soils developed, account for the subdivision of the land complex into three further land
units (10.2,10.3 and 10.4).

*The main extent of land unit 7.3 in the area between Le Petrin and Les Mares and westwards
to Plaine Champagne has been incorrectly labelled 7.2 on the Map.
* The lower mountain slopes in the Chamarel region and those with easterly aspect in the Bambou
Mountain range are included in the respective unique Land Complexes 8 (Chamarel Intermontane Valley Flats and Slopes), and 9 (Eastern Coastal Valley Flats and Slopes).
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The Lower Mountain Slopes, excluding those of the Chamarel Intermontane
and Eastern Coastal valleys, amount to 11 800 hectares of land of which over 70 per
cent is suitable for cultivated crops provided adequate soil conservation measures are
taken. Undoubtedly, bench terracing on slopes over 25 per cent and tilling and planting
on the contour as well as strip cropping on lesser slopes are necessary improvements
towards increased productivity and reduced susceptibility to erosion. However, on
many of the mountain slopes under cultivation, there is scant regard for the problems
of instability of the soil and the consequences of erosion and it is often the very good
anchoring effect of sugar cane which masks these serious problems.
The potential for development and/or improvement of mixed cropping on terraced lower mountain slopes is high and this fact was recognized by agriculturalists of
the World Bank in 1973-4 during the appraisal of the Mauritius Rural Development
Project.
Land Complex 10 is made up of four land units :
a. Land unit 10.1
Land unit 10.1 represents ths bast sloping tracts of land (slopes mostly in the
range 8 to 20 per cent) of the complex.
The soils are either deep Humic Latosols as in the lower Crève Coeur and Calebasses regions, or related soils of the Mountain Slope Complexes as in the south near
Bel Ombre. In the latter area, volcanic ash is a common parent material on which deep,
brown loams have developed. The slopes are not sufficiently steep to warrant terracing but contour planting of crops is essential to minimise soil erosion.
This land unit, totalling some 1 200 hectares, is best suited to sugar cane.
b. Land unit 10.2
Land unit 10.2, covering some 7 300 hectares, comprises the more sloping tracts
of dissected, rolling lands lying above unit 10.1 and the majority of the lower slopes of
the mountain ranges in the humid regions.
Soils are generally similar to those of land unit 10.1 but mostly shallower and
where they have been cultivated for long periods, as in the Crève Coeur Calebasses
region, they show evidence of strong erosion. Topsoil material has moved downslope,
mainly by sheet erosion, leaving truncated soil profiles on the upper convex slopes.
Active rill erosion occurs in crops such as ginger and pineapples which provide little
protection to the soil surface.
The greater proportion of the land in this unit has considerable potential for
increased crop production through the implementation of bench terracing where such
land is to be used for crops other than sugar cane.
c. Land unit 10.3
Land unit 10 3 represents the relatively narrow tracts of moderately steep to
steep land along the south side of the Moka range and the hills around La Nicolière
reservoir.
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The soils being, moderately shallow, are shallow phases of the Mountain Slope
Complexes; they are greyish-brown clays with frequent angular stones and boulders.
In drier areas (2 000 mm annual rainfall), the soils are closer to the Dark Magnesium
Clays of unit 10.4, in which the montmorillonite clay being dominant, makes cultivation more difficult and increases the susceptibility to erosion.
Along parts of the Moka range, cultivation has been extended to the steeper
slopes and where management has had little regard for conservation measures, active
erosion is taking place. In areas where depth of soil permits the construction of bench
terraces, such a measure is recommended.
d. Land unit 10.4
Land unit 10.4 comprises some 2 600 hectares of moderately steep land along
the western mountain ranges and in most places, it is the upper extension of land unit
4.3. Shallow Dark Magnesium Clay soils predominate; they are commonly very
stony with frequent large boulders on the surface. On steeper slopes, the soil grades
into a Lithosol. The shallow depth coupled with the poor physical properties of the
soil renders these slopes unsuitable for any form of crop production. For the same reasons together with the highly unstable character (swell-shrink) of the montmorillonite clay, the construction of bench terraces on these slopes is difficult. Serious
erosion has occurred in fields under poor maize crops.
Undoubtedly the best form of land use on unit 10.5 is forestry.
Land Complex 8 — Chamarel Intermontane Valley Flats and Slopes
The comparatively small Chamarel Intermontane basin (1 290 hectares) is
treated as a separate land complex in view of its unique physiographic position in the
Mauritius landscape and of the nature of the soils, whose development has been
strongly influenced by ash deposits and other pyroclastics of the Early Lavas of the
Younger Volcanic Series.
The readily weatherable nature of the ash deposits has led to a more strongly
eroded and dissected landform than other regions of the country under a similar climate except for some lower mountain slopes in the Bel Ombre — Mt. Surinam area to
the south-east, which also appear to have a high content of ash in the rocks. In aerial
photographs, the landform is seen as densely, but uniformly dissected with sharpcrested hills and steep-sided slopes.
In the soil classification of Mauritius, the soils of the Chamarel region are included in the Humic Ferruginous Latosols on the basis of the content of concretionary
nodules. They are, however, atypical of this great soil group in that they occur in a
comparatively low rainfall zone (1 800-3 200 mm annually) with a distinct dry season.
Recent more detailed surveys have revealed a variety of soils related to physiographic
position and nature of the parent material. These include (i) colluvial-alluvial soils on
the lower concave slopes and river terraces; (ii) volcanic ash soils with allophanic-type
clays and multicolored subsoils; (iii) soils with a high content of concretionary ironstone nodules; (iv) reddish brown soils or brown soils (in higher rainfall zone) with
fewer nodules; and (v) soils with a higher proportion of bauxitic nodules.
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The Chamarel region is recognized as having considerable scope for increased
agricultural potential and for this reason it has been the subject of a detailed study by
the Division of Soils and Plant Nutrition of the MSIRI. Rational land use planning is
necessary to minimize the risks of accelerated soil erosion.
This land complex has been subdivided into two land units: the Chamarel
valley flats and lower slopes (8.1) and the surrounding higher slopes which in part are
mountain slopes proper (8.2).
a. Land unit 8.1
Land unit 8.1 consists of 310 hectares of almost flat to rolling land where most
slopes are less than 13 per cent. The soils are deep or moderately deep, depending on
slope, but in many of the flatter areas, the compact subsoil hinders drainage and root
growth. For this reason, the more fertile soils are found on the lower slopes where
eroded material has accumulated over the past and topsoils are deeper. This is also the
zone of nutrient enrichment in an area of otherwise highly leached soils.
Most of this land unit is devoted to sugar cane and because of the moderate
erosion susceptibihty of the soils on slopes, this is the best land use on all but the alluvial flats.
b. Land unit 8.2
Land unit 8.2 represents the roUingtomoderately steeply sloping land surrounding unit 8.1. The total area is nearly 1 000 hectares. Most slopes are in the range of
13-30 per cent but some of the higher slopes of adjoining mountain ranges exceed 30
percent. Soils are similar to those of unit 8.1 but due to past erosion they are shallower although in areas covered with dense scrub-forest in the eastern zone of higher
rainfall, deep brown loams occur.
The moderate to very strong susceptibility to erosion of the soils, and particularly of those derived from ash, calls for judicious use of the land. Past cropping on
steep slopes has led to erosion with the consequence of rapid decline in fertility and
abandonment of land to secondary scrub-growth. Bench terracing is recommended
on slopes over 25 per cent which are used for mixed cropping.
Land Complex 9 — Eastern Coastal Valley Flats and Slopes
This region of the island consisting of four relatively small river valleys on the
seaward side of the Bambous Mountain range is treated as a separate land complex in
view of the rather unique pattern of land use and the problems related to it. Cultivation is mainly in small fields and has been extended on to moderately steep and, in
places, steep slopes without due regard for proper conservation measures. As a consequence, fairly serious erosion is in evidence. The vaUeys are subject to fiash floods
during heavy rainstorms, which are not infrequent, and with each flood quantities of
soil material and rock debris are deposited in the streams with some outwash on to
lower ground. Pollution of the coastal lagoon waters by fine soil material is a further
consequence of the erosion.
A further problem is that the coastal road which serves this region of high
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scenic attraction is being continuously threatened during floods and apart from washouts of bridge approaches and accumulation of debris on the road, the excess water
in the lower reaches of the valleys leads to instability of the road foundations.
These eastern coastal valleys have considerable potential for increased agricultural productivity, provided measures are taken to minimise flooding and soil erosion.
Terracing of the moderately steep slopes and afforestation of the steep slopes (over 40
per cent) are recommended.
The complex is subdivided into two land units:
a. Land unit 9.1
Land unit 9.1 comprises six areas totalling about 400 hectares of almost flat
to gently sloping land in the lower and broader parts of the valleys.
The soils are deep, friable brown loams similar to the Reduit family of Low
Humic Latosols and although presently used for sugar cane, they are suitable for
intensive cropping. Small areas of hydromorphic soils occur along coastal embayments and these are used for vegetables and some rice.
The humid megathermal climate (annual rainfall range, 1 500 to 2 000 mm)
provides good ecological conditions for cropping and athough subject to the same
dry season as humid zones elsewhere, the orographic effect of the Bambous Mountain
Range on the moist S.E. winds provides a better rainfall distribution along this part of
the coast.
b. Land unit 9.2
Land unit 9.2 of just over 1 000 hectares comprises the higher valley slopes and
lower mountain slopes adjoining land unit 9.1. Land slopes are in the range 8-30 per
cent with the higher ground grading to over 20 per cent and some of the upper cultivated slopes are well in excess of 30 per cent. The soils grade from the brownish
latosols in areas immediately adjoining unit 9.1 to moderately shallow to shallow
Mountain Slope Complex soils which are greyish brown clays with frequent
stones and boulders similar to those found in unit 10.3 along the southern slopes of
the Moka range. The moderate to very strong erosion susceptibihty of this sloping
land requires the construction of bench terraces on slopes greater than 25 per cent
where depth of soil permits.
There is a marked increase in rainfall towards the upper valley catchments and
judicious land use is essential in these areas to reduce the rate of runoff. Afforestation
of the upper catchments of all the stream valleys is recommended.
Land Complex 11 — Old Volcanic Mountains and Gorges
This complex consists of all the land above the lower mountain slopes (Land
Complex 10) in the ring of mountain ranges, the south-west mountainous region surrounding the Chamarel basin, and the deep gorges of Black and Tamarin Rivers.
All land is sloping, ranging from moderately steep (less than 30 per cent) to very
steep (up to and over 100 per cent) and in many places, precipitous bluffs occur.
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A complex of soils has developed depending on rainfall, slope stability, and
vegetative cover but shallow, stony soils (Mountain Lithosols) predominate. The full
range of climatic types shown on the Map are experienced over this land complex,
the chmate in any one region depending on location relative to the prevailing S.E.
winds, aspect and altitude. The strong to very strong erosion susceptibility of mountain slopes and generally shallow depth of soils limit their use for productive purposes to forestry and, in the more favourable ecological areas, to deer farming. Land
use in most of the land included in this complex is governed by the Forest and
Mountain and River Reserves Act of 1971. Subdivision of Land Complex II has not
been attempted; the symbol 11.1 is used on the Map for all lands of the complex.
Land Complex 12 — Riverine Lands
All the main river valleys occurring in Land Complexes 2,3,6,7,8 and 9 are treated as a single land complex. These lands totalling 6 200 hectares in all and shown as
blank on the Map are in the main contained within the River Reserves of the abovementioned Act of the Mauritius Government. This legislation protects the riverine
lands from misuse.
No attempt has been made to subdivide the riverine lands into separate units
although in stretches of many of the rivers, two distinct landforms occur: the valley
sides which are moderately or steeply sloping with slopes often above 30 per cent
where rivers are deeply entrenched, and the valley bottoms of fiat to gently sloping
land in the broader reaches of the larger rivers.
Although the riverine lands (single symbol 12.1 on the Map) are classified overall as being unsuitable for any form of cropping, there are bits and pieces of land of
lesser slope on valley sides and on the valley bottom fiats which are suitable and presently used for cropping and particularly sugar cane which provides good stability
against erosion. The River Reserves Act permits the cultivation of fruit trees under
strict control along some river banks.
Land Complex 13 — Sand Beaches and Dunes
This land complex comprises the narrow coral sand beaches and adjoining inland dunes, together with some older raised beaches around the coasts of the island.
In places, and particularly on the south coast, the stabilized sands extend inland for a
distance of about 1 km.
Where the sand has stabilized, soil development has taken place and Regosols
of dark brown sand or loamy sand on pale coloured sand occur. In many places
plantations of filao {Casuarina sp.) have been made for dune stabilization, shelter
and fuel wood.
The greater part of these coral sands, apart from the tidal beaches, is given over
to campement sites and hotels, but in areas of wider extent, they are used for cultivation
of vegetables, such as onions, which are adapted to the special soil conditions. In
limited areas, sugar cane and to a lesser extent, tobacco, are grown on the sands.
In all this land complex (map symbol 13.1) covers some 3 000 hectares.
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LAND Sl^TABILITY CLASSIFICATION OF MAURITIUS
LAND UTILIZATION TYPES

Assumptie
In
objectives and intensity of the present study and the avail
ability of reli,
' ecological environment and management response, sever
land utiUzati
^j^ recognized. These are sugar cane, food crops, mixed crop •
ping, paddy]
1, productive forestry and/or livestock fodder or grazing, am
protective forestry, wildlife and recreation.

is)

(i)

Application of fertilizpijs in accordance^ wjt
search!

Laid^reparation involving the use of modern machinery for tillage of the soi^
for subsoiling, derocki^^ and drainage, where necessarji, and for the makin^^l
farm soads.

In the definitions of the relevant use alternatives given below, apart fron
distinguishijig Ahe nature of the produce in each type, the assumed level of manage
ment in terimé of recurring production inputs and technical know-how is identifiec
together witii the specific requirements in terms of the land characteristics
As a general rule, however, for evaluating the suitability of the various lane
units for Production of sugar cane and annual crops a high level management systen
is assumed. For this management system, it is implied that there are adequate capita
inputs and technical know-how to undertake the following:

f

recommendations based

(ii;)

(V)

(iv)

Adeqi(a)te control of p^s^s and disc;
chemicals and recomniended
resist! ,n crop varieties.
Adeq jate weed control including
where necessary.
Impletnentation of irri jation ani
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4.

LAND SUITABILITY CLASSIFICATION OF MAURITIUS
LAND UTILIZATION TYPES

Assumptions
In keeping with the objectives and intensity of the present study and the availability of reliable data on ecological environment and management response, seven
land utilization types are recognized. These are sugar cane, food crops, mixed cropping, paddy rice, tea, productive forestry and/or livestock fodder or grazing, and
protective forestry, wildlife and recreation.
In the definitions of the relevant use alternatives given below, apart from
distinguishing the nature of the produce in each type, the assumed level of management in terms of recurring production inputs and technical know-how is identified
together with the specific requirements in terms of the land characteristics.
As a general rule, however, for evaluating the suitability of the various land
units for production of sugar cane and annual crops a high level management system
is assumed. For this management system, it is implied that there are adequate capital
inputs and technical know-how to undertake the following:
(i)
Land preparation involving the use of modern machinery for tillage of the soil,
for subsoihng, derocking and drainage, where necessary, and for the malcing of
farm roads.
(ii)
Apphcation of fertilizers in accordance with recommendations based on research.
(iii) Adequate control of pests and diseases by use of chemicals and recommended
resistant crop varieties,
(iv) Adequate weed control including the use of herbicides where necessary.
(v)
Implementation of irrigation and adoption of irrigation practices in keeping
with research findings,
(vi) Rapid application of recommendations for improving soil and crop husbandry
based on research,
(vii) Application and maintenance of adequate soil and water conservation measures
where necessary.
At the present time in Mauritius this high level of management is achieved by
only the larger landowners although it is approached by the «best» of the small owner
planters (90 per cent of holdings less than about 2 hectares) but the latter represent a
small proportion of the 28 000 or so small landowners. Attainment of this high level of
management or of improved levels of management in keeping with the restraints set
by specific limiting characteristics of the land, would appear to be within the reach of
most landholders, particularly in the light of the increasing development of Co-operative and Young Farmers movements and efforts on the part of government and
the private sector to improve extension services to the small producers.
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Sugar cane
Production of sugar and by-products from the plantation of sugar cane. Byproducts include molasses, alcohol, scums and bagasse of which the latter has been
used as fuel until recent developments in the manufacture of a bonded building board
and the possible use of steamed bagasse as an animal feed supplement.
A profitable full cycle of sugar takes on from seven to ten years from virgin cane
to the sixth to ninth ratoon. Virgin canes are planted either as «grande saison» (April
to June) when it isfirstharvested in July to December the following year, or as «petite
saison» (planted in August-September) and harvested as late as possible in the following crop harvesting season. Where there is a shortage of water the bulk of the plantings
is carried out in the grande saison when, in addition, labour is available. The ratio
of grande saison to petite saison plantings varies in different areas of the country but
the overall ratio is about 4:3.
Upwards of twenty approved cane varieties, mostly bred at the MSIRI but a
few are imported, are available although preference is shown by planters for about
eight of them. Recommendations on the varieties best suited to the different ecological
zones are made by the MSIRI based on results of variety trials in selected areas of
differing soil and climatic conditions.
Recurrent inputs include:
(i)
at the beginning of each cycle, land preparation comprising tillage for removal
of old cane stubble, minor stone-picking where necessary, furrowing, fertilization, and planting cane setts. Recommended rates of fertilizer applications per
hectare at planting are 1 200 kg guano phosphate (or 600 kg superphosphate in
soils with pH above 6.5), 240 kg triple superphosphate, 350 kg muriate of potash and 500 kg sulphate of ammonia.
In soils of the superhumid region which are deficient in plant available silicon
(soil silicon level less than 100 ppm Si) the application of 1 to 2 tons of calcium
silicate in the furrow is recommended,
(ii)
During each ratoon the recommended average application of 600 kg 17:8:24
(NPK) compound fertilizer or equivalent single fertilizers,
(iii) Weed control by use of herbicides or hand weeding according to the circumstances of labour availability, nature of weed infestation and ecological conditions,
(iv) Control of pests and diseases by removal of infected varieties.
Sugar cane is grown in all cultivable lands of the island although yields vary
according to the infiuence of various land characteristics, chmate having the most
marked effect. In the subhumid regions without irrigation, lower yields result from the
effects of periods of moisture deficit whereas in the superhumid region, yields are
affected by lower evapotranspiration especially during the maturation period, excessive rainfall causing drainage problems and consequently increased disease prevalence, greater weed infestation and generally less fertile soils with specific nutrient deficiencies, for example, silicon deficiency.
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Experience has shown that sugar cane is a very versatile type of land utilization
in Mauritius tolerating a wide range of soil and climatic conditions. Profitable yields can
be obtained on even very shallow and stony soils provided adequate water is available
and recommended inputs of fertilizer, etc., are maintained. The 3 000 mm isohyet is
considered to represent the ecological limit above which production of sugar cane is
marginal in terms of the relationship of yield expectations to recurrent inputs (field
costs are high due largely to heavy weed growth) although in the light of recent findings
on the response of sugar cane to application of calcium silicate on ferruginous soils it
appears that this limit can be extended to higher rainfall zones in certain areas.
On sloping lands where the soil conditions are such as to make them less susceptible to erosion, sugar cane can be successfully cultivated on slopes of up to 35 or
even 40 per cent provided careful attention is given to layout (contour planting) and
cultural practices.
The effective area under sugar cane has stabilized at around 86 500 hectares
during the period 1967-1971 and of this area some 80 000 hectares are harvested every
year.* Average yields per hectare over this period were 67.8 tonnes of cane and 8.8
tonnes of sugar.
The sugar cane lands are cultivated by estates, owner planters and tenant farmers {metayers). Twenty one estates cultivate about 53 per cent of the area under cane
while the remaining area is utilized by about 28 000 owner planters. The majority of
the owner planters have holdings of less than 2 hectares. There are about 2 000 tenant
planters cultivating land rented from estates or large planters.
The sugar industry in Mauritius is labour intensive, employing some 50 000 to
60000 workers which account for about 40 per cent of employed people. Except for
land preparation and transportation of cane to factories, most field operations are
manual.
There has accumulated a high level of technical know-how in sugar agronomy
and manufacture.
Food crops
Production of food crops such as potatoes, maize, groundnuts, peas, green and
soya beans, on a comparatively large scale of farming operation (co-operatives or large
land holdings) with maximum mechanization in all possible phases of production.
Three possible intensities of operation exist:
(i)
High intensity — rotation of two or more crops per year in areas released from
sugar cane for one or more years. Only the most suitable lands would be used
for this intensive form of cash cropping and implementation will depend on
factors of sugar production quotas and world price and availability of markets
for food crop produce. A total gross area of more than 35 000 hectares under
irrigated and rainfed conditions is available but mostly at the expense of sugar
cane.
•Estimates for 1973 crop show a 1.25 per cent increase in the area harvested over the 1971 figure.
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(ii)

Medium intensity — one crop purestand grown in the period between cane
cycles (cane fallow period) where grande saison planting is practised. In
general this aUows a period of up to six months depending on cane harvest and
replanting times.
(iii) Low intensity — one crop grown in the inter-rows of virgin canes (every interrow) or ratoon canes (every 2nd inter-row).
Land available for food-crop production in (ii) and (iii) together is an estimated
5 500 hectares (pure stand equivalent).
Recurrent inputs are:
(i)
Land preparation which will vary according to the crop but in general all crops
require afinesoil tilth for favourable seedbed conditions.
(ii)
Fertilization at optimum rates for the particular crop.
Based on researchfindingsto date the recommended fertilizer applications are:
for potatoes in pure stand plantations, 1400 kg per hectare of 12:12:17:2
(NPKMg) compound fertilizer and plantings in every inter-row of suger cane,
700 kg per hectare of the same fertilizer and for groundnuts 125 kg monamophos and 190 kg muriate of potash per hectare. Fertilizer requirements for
other crops have not been determined pending further research.
(iii) Control of pests and diseases by seed treatment and crop spraying.
(iv) Weed control by use of herbicides or by hand weeding where necessary.
(v)
Use of certified seed only and of varieties selected on the basis of field trials as
the best suited for the particular ecological conditions.
(vi) Crop harvesting.
By definition this land utilization type is limited to lands where size offieldand
soil conditions permit full-scale mechanization of the farming operation. It includes
lands under both rainfed and irrigated conditions. The 3 000 mm isohyet is taken as the
upper ecological limit for successful production of food crop overall. The restriction of
this land utilization type to below the 3 000 mm isohyet is substantiated by past records
of the performance of food crops under commercial conditions and under a high level
of management. In the year 1971-72, the mean yield per hectare of groundnuts in full
stand at Astroea, Rose Belle, in the superhumid zone was 1 349 kg of undecorticated
nuts at 8% moisture while at Ebene, Highlands in the humid zone, the average yield
was 2 180 kg. On the other hand, under irrigation in the dry west at Tamarin, Reunion,
yields of 3 979 kg were recorded.
Optimum soil conditions are well or moderately-well drained friable structure
with stable aggregates, generally free of gravels but depending on the tolerance of the
crop, and a high moisture holding capacity (more than 8mm/15 cm top soil retained
between the soil suction limits of field capacity and 2 atmospheres). Ideally the landform should be flat or almost flat to gently sloping with slopes mostly less than 8 per
cent.
As at present the food crops land utilization type is only in its infancy in Mauritius and the total area is comparatively small. In the stages of the further development of food crops as part of the agricultural diversification programme, field opera-
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tions are likely to be more labour intensive particularly in regard to planting and harvesting than implied in the definition of this land utilization type. Further in the circumstances of the continuing world demand for sugar, it is expected that food crop
production will be restricted to single cropping within cane inter-rows and in cane
fallows until such time as sugar production per unit area is increased on other lands
less suited to food crops in sufficient quantity to permit release of lands for high intensity food cropping. It is noted that in the proposed Western Coastal Region Irrigation
Scheme* the development schedule calls for a change in the present cropping pattern
whereby some 1 600 hectares of cane land are released for production of food crops
and together with development of new lands will give an estimated total area under
food crops of 3 250 hectares. Anticipated yields (pure stand equivalent) of the principal food crops, assuming recommended high input levels, are:
Potatoes (commercial tubers)
20 tonnes/ha* *
Maize (dry grain at 12 % moisture)
5 tonnes/ha* *
Ground nuts(in-shell nuts at 8 % moisture)
3.5 tonnes/ha* *
Peas (dried)
1.7 tonnes/ha***
Greenbeans(dried)
1.5 tonnes/ha* * *
Edible oil and oil-seed cake are by-produ;ts of groundnuts. Suitable oil varieties have been estimated to yield about 1.8 tonnes oil per hectare in irrigated subhumid
areas.
Mixed cropping
Production of a wide range of vegetables and fruit crops on relatively small
plots of land, which because of factors of landform, terrain features, soil and farm
size, have limited scope for mechanization to advanced levels.
The crops produced include a wide variety of green vegetables, tomatoes, maize,
groundnuts, ginger, tobacco, pineapples and root crops suchas manioc and sweet
potatoes.
This utiHzation is well established on the island and is widespread, occurring not
only with, and within sugar cane, but also on lower mountain slopes as well as in young
filaos plantations in coastal sands. Consequently mixed cropping is practised over the
widest range of soil and climatic conditions.
Farming tradition strongly influences the pattern of crops grown in any one
area; for example, the market gardens at Bonne Terre, Bon Accueil, I'Escalier and
Crève Coeur, where continuous cultivation of vegetables takes place, owe their development to human factors besides those of favourable soil and climate.

*FAO/UNDP. Land and water resources survey of Mauritius. Final Report, v. 1,1970
**From Food Crops Division, MSIRI, and based on recent field trials and commercial plantations.
***Expected yields in Western Coastal Region Irrigation Scheme (FAO, 1970) which are low estimates.
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According to an FAO survey in 1967-68 covering the Western Coastal Region
and Northern Plains, the yields of selected crops are on average:
Crop
Potatoes
Maize
Groundnuts
Tomatoes
Eggplant
Onions
Manioc
Sweet potatoes
Ginger

Yields
{tonnes/ha)
10.4
0.95
1.1
10.6
10.9
9.8
7.6
18.9
14.5

The present average yields of these major crops are somewhat low compared to
those of the «best» farmers and to those obtained on larger holdings. However, significant increases are expected with improved level ofmana gement (increased inputs of
fertilizer, etc., use of improved crop varieties and better technical know-how).
Also, improved infrastructure for marketing would assist stabilization of production.
For example, the creation of the Agricultural Marketing Board, which provides for
the efficient marketing facilities of all controlled products, has stimulated the production of crops, particularly potatoes, onions and garlic.
Production of most vegetables is labour intensive but returns to labour and
management are high especially for the efficient market gardeners who have satisfactory yields.
The nature of recurrent inputs is the same as that given under land utilization
type "food crops", although, it is implied in the definition of land utihzation type
"mixed cropping" that farming operations will be mostly manual except where use of
power machines is necessary or economical, such as for the preparation of land for
planting crops.
This land utilization type, as at present defined, includes a variety of sub-tropical and temperate fruits which are produced in different seasons. There is no commercial production of fruits except to some extent for bananas and pineapples supplying
the local market. Most fruits suffer from the disadvantage of a serious fruitflyproblem
on the island.
Paddy rice
Production of rice under flood irrigation (paddy). This land utilization type is
therefore restricted to level or near-level land with impermeable soils.
In Mauritius suitable paddy rice lands occur mainly in the western side of the
island where the Dark Magnesium Clays and Grey Hydromorphic soils are most
extensively developed. Other important areas outside the Western Coastal Region
occur at Mare d'Australia, Mare Choisy and Queen Victoria.
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The total area presently used for paddy rice is an estimated 95 hectares of which
only about 55 hectares support two crops per year. Provided adequate water supplies
can be found, there is an estimated 3 000 hectares (gross) of land which could be utiHzed for this crop.
Yields of up to 7 tonnes per hectare have been obtained under high management levels. At present the most promising variety for Mauritius conditions is Taichung Native no. 1.
Major capital expenditure for land levelling, paddy formation and water reticulation is of the order of Rs 12 000 to Rs 16 500 per hectare.
Recurrent inputs are:
(i)
Land preparation prior to planting — mainly soil puddling;
(ii) Planting, including both nursery and transplanting;
(iii) Fertilization—successful crops have been obtained with application of 110 kg
triple superphosphate, 620 kg sulphate of ammonia and 180 kg muriate of
potash per hectare per crop;
(iv) Control of pests (including birds) and diseases;
(v)
Irrigation water which is an estimated 0.05 to 0.1 cusecs per hectare per crop
depending on the soil;
(vi) Harvesting (manual);
(vii) Threshing (mechanized).
In one plantation of about 15 hectares, the total recurrent inputs for each crop
are an estimated Rs 2 750 per hectare, or Rs 5 500 per hectare per year in a two-crop
system together with any additional inputs for inter-rotational crops which are suitable.
Optimum requirements for production of paddy rice include:
(a)
impermeable clay soils having pH in the range 5.5 to 6.5;
(b) air temperatures in the range 13° to40°C and ideally about 32° to
34° C, and
(c)
guaranteed supply of good quality water.
Tea
Production of green leaf in plantations for processing to made tea in factories.
Very favourable soil and climatic conditions for tea production prevail in the
central tableland particularly above the 3 000 mm isohyet where there is good rainfall
distribution.
Tea requires a moderately deep to deep, well drained, acid soil.
The development of tea plantations to the productive leaf stage (3 to 5 years)
requires high capital inputs for land clearing and cultivation, drainage and soil conservation, planting including cost of plant material, wind-break, fertilization and weeding.
Recurrent inputs after the tea plantation is at productive leaf stage are:
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(i)

leaf plucking, which is a vitally important aspect of management (local practice at high management level entails weekly plucking rounds);
(ii) pruning;
(iii) fertilization;
(iv) weeding.
Tea production is very labour intensive and requires over 2 men per hectare per
annum. In Mauritius tea production is strongly seasonal with the main growth period
from November through April. On the larger private plantations covering some 1 630
hectares, about 4 000 persons are employed. Upwards of a further 6 000 persons are
engaged in the Government Tea Development Scheme which up to the present occupies about 2 500 hectares.
The total area planted to tea at the end of 1971 was 4 025 hectares of which only about 52 per cent was mature tea (9 years old or more) while some 15 per cent was in
young plantations of less than 3 years and not yet bearing.
The total leaf crop for 1970-71 reached 17 850 tonnes. Average annual yield in
plantations attached to factories was 9 830 kg per hectare. Total made tea exported in
1971 was 3115 tonnes representing 71.2 per cent of total production.
A Tea Development Authority was set up in 1971 which organization is responsible for all government tea development (on Crown Lands).
This authority is carrying out a project supported by a loan from the International
Development Association (World Bank) aimed at developing some 2 000 hectares to
tea over a period of 4 years. At the productive stage, the plantations are subdivided
and handed over to small holders at approximately 0.85 hectares (2 arpents) per holder.
Productiveforestry and/or livestock fodder or grazing
Production of timber (sawn timber, building poles and fuel) and/or production
of meat and milk from livestock under zero-grazing or controlled-grazing conditions.*
Lands of the superhumid tableland which are marginally suitable for cropping
or tea development can be utiUzed for livestock production simultaneously with timber
production.

*The production of meat and milk from the proposed livestock industry based on the utilization of
sugar by-products (molasses, steamed bagasse) does not constitute part of this land utilization
type since this form of livestock enterprise will make no significant demand on those lands considered suitable for production of grass-dominant feed for livestock. A livestock industry based on
grass in the superhumid tableland may be considered complementary to that based on sugar byproducts in so far as the former may provide animals for the latter.
Also the existing milch cattle industry which is virtually entirely operated by some 22 000 cowkeepers with over 75 per cent having less than 4 cows, is similarly excluded from this land utilization type. All animals are stall-fed with fodder collected by family labour from wherever herbage
is available supplemented by cane tops during the harvest season or protein-rich foodstuffs from a
Government livestock feed factory.
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Two systems of management appear possible:
fenced-oft units of open grasslands interspersed with forest plantations and
utilized as controlled grazing plots for rearing and fattening of beef cattle or for
dairy units;
(ii)
fenced-off areas of forest plantation in which the undergrowth is utilized for
livestock fodder.
Deer farming is an alternative hvestock production enterprise and for this the
management systems (i) and (ii) can be combined.
The total land area which is interpreted as being suitable for this utilization
type is an estimated 25 000 hectares. Of this area some 5 000 hectares are under forest
plantations in Crown Lands, which comprise the bulk of the productive forests, and
some 80 per cent of the trees are pines (Pimts elliotii) the majority of which are less than
ten years old. There are about 1 400 hectares of privately owned forest plantations,
many of which comprise poor quality stands of timber trees.
The development of small dairy units within lands suitable for forestry and/or
livestock production has been under experimentation as part of the recently completed
UNDP/FAO Milk and Meat Project.
One dairy unit comprising 6 cows continuously housed and fed on fodder plus
concentrates requires about 1 hectare of land. Capital expenditure is an estimated
Rs 5 000 per unit (1972 values) and yields of up to 15 litres of milk per day can be obtained under good management. This compares with production of about 4 litres per
day from small cowkeepers.
Deer production is at present restricted to game conservation but a shift t o
rational deer farming is possible.
An existing serious limitation to development of hvestock industry integrated
with productive forestry, is the presence of the animal biting fly (Stomoxys spp.). The
feasibihty of eradication, or satisfactory control, of this pest is currently under investigation by the government with the assistance of the UNDP through FAO.
A programme of reafforestation on 1 600 hectares of Crown Lands has been
proposed as part of the 1973 Rural Development Project in Mauritius. This calls for
the planting of nearly 1 400 hectares of pine and over 300 hectares of eucalyptus trees.
Capital and recurrent inputs are relatively high for well-managed forest plantations in Mauritius compared with other countries. This is due to the high cost of
land clearing and weeding costs. Periodic damage from cyclonic winds is a factor
limiting the accrued benefits.
(i)

Conservationforestry, wildlife and recreation*
This land utilization type, although insignificant in terms of plant or animal
production, is however, of immense importance to the country for conservation of

*The productive forest plantations which in many areas adjoin the steeper mountain reserve lands
also play a dominant role in conservation of soil and water resources.
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natural resources. It is of particular importance for protection of vital watersheds and
for the preservation of the indigenous flora and fauna. The benefits which accrue from
this land use are difficult to quantify in monetary terms.
In Mauritius some 30 000 hectares of land are classified as mountain and gorges
or steep riverine lands. These are not suitable for crop production and in fact should
be protected from such use. Limited areas are suitable for productive forestry and deer
farming.
The Forest, Mountains and River Reserves Act of 1971 was enacted to
amend and consolidate the regulations relating to the use of these lands. Some 1 900
hectares of them comprise ten separate National Nature Reserves which are protected under the Ancient Monuments and National Reserves Ordinance of 1944.
Their main value is the protection of indigenous plant species and associated faunal
communities.
Land Suitability Class Limits
General specifications
The specifications of the land suitability class limits (actual suitability) according to levels of the major land qualities for land utihzation types, sugar cane, food
crops, mixed cropping and tea are given in Tables 9,a-d, respectively.
The suitability class of any land unit for any of these specified uses is determined from the appropriate table, if the level of each of the land qualities influencing the
use of the land in question is known. In some instances, land units may have levels of
land qualities which do not fall precisely within the range defined in the rating tables
(Tables 10,a-e). In such cases, judgment is exercised in deciding the level as it affects
the suitability classification.
The suitability class determined for a land unit for any land utilization type can
in no case be higher than the most limiting level of the major land qualities (i.e. for the
most severe limitation) influencing the use of the land for that specific purpose. When
more than one land quality is hmiting to the use, the final suitability class of the land
will be related to the most limiting of these qualities. For example, a land unit having
a limitation of availability of water at the moderate level, giving for sugar cane a maximum class rating of S2 (moderately suitable) and a limitation of land cultivability at
the difficult level which permits only a maximum class rating of S3 (marginally suitable), will be classified as S3 for sugar cane.
Specification tables of land suitability classification for land utilization types
paddy (or wetland) rice, productive forestry and/or livestock fodder or grazing, and
protective forestry, wildhfe and recreation, have not been constructed.
Rice production in Mauritius is limited to only 3 of the 42 land units, namely
units 2.4, 3.5 and 4.1. The first and last of these land units can be made to meet the
special conditions required for paddy rice only after implementation of major improvements, irrigation and de-rocking. The special land conditions for profitable production of paddy rice include the following:
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Landform

—

Soil characteristics —

Flat or almost flat with slopes mostly < 2%;
relatively smooth surface terrain with few surface
and subsurface hazards to land development.
Usually these conditions are found in stream flood
plains or broad low lying areas.
(i)

slow infiltration rate or internal drainage to
provide for optimum soil submergence;
(ii)
sufficient depth after land development to
allow necessary root extension;
(iii) non-toxic amounts of injurious elements or
reduction products;
(iv) adequate supply of plant nutrients.
The evaluation of the land units which can be regarded as being suitable for
productive forestry and/or livestock fodder or grazing has been based largely on judgment of the probable influence on production of either timber or livestock of the various
limiting conditions associated with each relevant land unit. Reliable data on production levels and recurrent costs for either forestry or livestock relating to the appropriate
land units is not presently available and it is, therefore, not possible to establish specifications of land suitability class limits according to the limi:;ing conditions (levels of
land qualities). The suitability ratings for this land utilization type are, therefore,
based on an assessment of the relative influence of the land quahties as they may aflect
the overall relationship between anticipated inputs and benefits.
Availability of water
Availability of water for plant growth is determined by a set of interacting climatic and soil physical characteristics and in part by accessibility of ground water.
Three levels of availability of water have been determined and these are rated in
terms of the climatic characteristics of mean annual rainfall, mean annual evaporation
and number of months in which a moisture deficit occurs, and in terms of soil characteristics oftotal and easily available soil moisture (Table 10a). In the present study the
factor of accessibility of groundwater has not been considered in the rating of availability of water since there is, as yet, insufficient data on the availability of groundwater
resources for agricultural purposes. In any more detailed follow-up land evaluation
studies, this land characteristic should be adequately assessed in view of the relative
importance of groundwater supplies as a possible major source of irrigation water,
particularly in the eastern and western coastal regions.
In the land suitability classification tabular legend accompanying the map, the
letter " c " in the suitability subclass symbol indicates limiting conditions of availability
of water.
The implementation of irrigation as a major land improvement removes the
limiting conditions of water availability thereby realising the potential suitability of
the land in question for a particular use.
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Limiting superhumid climate
Limiting superhumid chmate is regarded, for the purpose of the Mauritius land
suitability classification, as a major land quality since it has a dominant influence on
the suitability of certain land areas for crop production, particularly food crops and
sugar cane. It is determined by a number of single interacting land (climatic) characteristics which govern the ecological conditions for plant growth. But for the lack of
more definitive data, this major land quality could be subdivided and expressed in
positive terms as availability of radiation energy and photoperiod, availability of
oxygen for plant growth, and air humidity as affecting plant growth*
Three levels of limiting superhumid climate have been determined and these are
rated in terms of four climatic elements (Table 10b). It should be noted that whereas
the moderately-limiting and strongly-limiting levels represent respectively increasing
limitations for the land utilization types sugar cane, food crops, mixed cropping and
paddy rice, they represent optimal or near-optimal ecological conditions for land
utilization types tea and productive forestry, livestock fodder and grazing, assuming
non-limiting soil conditions and absence of animal pests. Further, the conditional
order of suitability is used in the classification for land units having moderately and
strongly-hmiting superhumid climate for a limited number of crops as green vegetables and creepers, included in land utilization type mixed cropping, the production
of which is less affected by this limitation.
The letter 'c' in the land suitability subclass symbol signifies a condition of
limiting superhumid climate.
Some of the more obvious ecological effects of the two main determinants of
limiting superhumid climate, viz. low radiation energy and photoperiod and high
humidity, are shown in the accompanying chart.
Availability of plant nutrients
Availability of plant nutrients as a major land quality is a measure of the chemical fertility of the soil influencing the suitability of land for plant production.
Four levels of availabihty of plant nutrients have been determined and these are
rated in terms of comparative levels of nutrients reserves, both for major and minor or
trace elements, the base exchange status and the range of soil reaction (pH) (Table
10c). Limiting values for soil silica content are also included since this is an important criterion of chemical soil fertility in relation to production of sugar cane.
In the land suitability subclass symbol the letter «s» signifies limiting conditions
(low and very low levels) of availability of plant nutrients. This hmitation applies particularly to the land units 6.5; 7.1 7.2 and 7.3, aU of which have the additional hmitation of adverse climatic conditions of relatively low radiation energy and high humidity.

• B R I N K M A N , R.
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Chart — Effects of limiting superliumid climate
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Land cultivability
Land cultivability is a major land quality which is a measure of the condition
of the land influencing management in plant production.
The level of land cultivability determines the facility with which land can be
brought into useful or economic production either by use of mechanical or hand implements. It therefore relates the degree of irregularity of the land surface (meso-and
micro-relief or land texture), the extent of surface and subsurface obstructions to movement of implements, and the friability of the soil, all factors determining the ease
with which the soil can be tillaged and a suitable seedbed prepared.
This land quality also determines the extent of freedom of layout of individual
fields or plots, the selection of their shape and size which in turn determines the length
and spacing of crop rows. Trafficability on the land is also influenced to a greater or
lesser extent as, for example, in an irrigation layout where a Targetmaster sprayer requires a network of parallel roads at 350 ft spacing.
Five levels of land cultivability have been determined and these are rated in
terms of landform and/or special terrain feature (land texture), degree of surface rockiness, degree of stoniness, eff'ective soil depth and soil consistency (Table lOd).
In the land suitability classification tabular legend, the letters «r» and «s» in the
subclass symbol indicate limiting conditions of land cultivability.
In Mauritius extensive areas of land which normally would be considered impractical for tillaging are utilized for production of sugar cane and to some extent for
mixed cropping. In this context it is noteworthy that Mauritius claims to have «the
rockiest agriculture in the world».This is reflected by the tremendous volume of rocks
that has been moved to form rows, walls and heaps (rounded piles or pyramids)
which now are a prominent feature of landscape.
Erosion susceptibility
Erosion susceptibility is a measure of the special conditions of landform, soil,
climate, vegetation and land use which influence the management of the land in relation to plant production.
Order 2 (Conditionally Suitable) is used in the suitability classification to indicate these special conditions relating to the use of certain land units for specific purposes.
Erosion susceptibility cannot be easily quantified in terms of single or simple
compound characteristics and thereby rated. A major determining factor is the slope
element of landform and in the five levels of erosion susceptibility that have been
determined (Table lOe), the limits of land slope for each level are specified. These
vary, however, according to the state of the physical soil condition.
It must be stated here that these general slope specifications are not sufficient
for a precise definition of erosion susceptibility levels. Length of slope, for instance,
often can have a greater influence than gradient on erosion.
Likewise, it is not easy to precisely specify physical soil conditions in terms of
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level of erosion susceptibility since this characteristic is, in itself, a complex of factors
including infiltration rate and permeability, water storage capacity, stability of soil
aggregates to dispersion, presence of a heavy clay subsoil, all of which in turn are determined by still less complex factors as soil structure and texture, type of clay, soil
depth, organic matter content, etc.
An acceptable standard for assessing susceptibility to erosion of land under
Mauritius conditions is the extent of erosion which would occur if the land in question
was used for agriculture over a period of about 10 years growing crops which are not
good soil protectors and with management not taking the necessary measures to
minimize erosion.
In the land suitability classification table, the letter «t» in a subclass symbol
signifies adverse conditions of slope which are manifested in the moderate to very
strong levels of erosion susceptibihty.
Major Improvements
Types
The tabular legend of agricultural suitability classification in the booklet
accompanying the Map shows in parallel columns both the actual and potential suitability evaluations of each of the delineated forty-four land units for each of the seven
land utilization types where relevant.
The condensed legend on the North sheet of the Map gives the agricultural
suitability rating for recommended use after major improvements have been effected,
that is, it gives the potential suitability class for the most relevant land utilization types.
The actual suitability of a particular land unit for any specific use has been
determined by comparison of the physical characteristics of the land, expressed in
terms of the level of recognised land qualities, with the specifications of the different
suitability class hmits for the different land utilization types.
The evaluation of potential suitability of a particular land unit for each relevant
land utilization type is based on an estimate of the change in the level of land qualities
resulting from amelioration of limiting land characteristics following implementation
of major improvements.
Three types of major improvements are recognized in Mauritius agriculture.
These are: implementation of irrigation, derocking and terracing. By definition they
effect reasonably permanent changes in the characteristics of the land and require
comparatively high capital expenditure.
Irrigation reduces, or where practised efficiently can eliminate, the limitation
of seasonally dry climatic conditions with severe moisture deficits and thereby raise
the level ofthe land quality availability of water from low to high. Land with no
other limitations of soil or topography is rated as highly suitable for crop production
following implementation of irrigation.
Derocking raises the level ofthe land quality land cultivability and depending
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on the degree of other limitations setting the level of other land qualities, the suitability of the land for a specific use will be improved by one or more classes, that is,
for example, from marginally suitable to moderately or highly suitable.
Terracing eliminates the limitation of slope and raises the level of the land
quality erosion susceptibility. Where soil and climatic characteristics are not limiting, the implementation of bench terraces often renders land highly suitable for cropping.
It is to be noted that in many areas of Mauritius covering a number of land units
or parts thereof, major improvements of irrigation and derocking as specified below
have already been implemented. In such areas where there is a high level of management input, the class of potential suitability given in the tabular legend applies.
Specifications
The specifications for major improvements irrigation, derocking and terracing
as implied in the potential land suitability classification, are as follows:
Irrigation (Symbol I)
(i)
Implementation of overhead sprinkler irrigation system using either
high-, medium-, or low-pressure equipment in accordance with the
requirements of the specific crop and depending on the size of the field
and nature of the water supply, or if shown to be practically and economically feasible, the implementation of trickle irrigation.*
(ii)
Application of good quality irrigation water in amounts and at frequencies such as to maintain soil moisture within the root zone at near
optimum levels for crop growth without excessive waste of water.
(ill)
Provision for the collection, storage and reticulation of water to the
irrigated field, including pumping where necessary.
In a recent technical report on irrigation (1971) the MSIRI has shown that
capital expenditure for «fixed» installation of overhead sprinkler equipment is of the
order of Rs 4 000 per hectare and recurrent running costs are about Rs 5.75 per hectare
per operating month for irrigation under gravity.
Different types of overhead equipment are currently in use; these range from
small, low pressure rosettes to modern large scale «Boom-0-Rain» and «Targetmaster» equipment requiring water pressures in excess of 70 psi.
•Although surface (furrow) irrigation methods are used at present on about half the total area receiving irrigation, the specifications for this major improvement call for the implementation of overhead sprinkler methods (or surface trickle methods) on all areas except those having conditions of
impermeable clay soil and flat to almost flat landform which favour surface flood methods. The
latter areas are in most cases suited to development of paddy rice production.
In the areas of Low Humic Latosols and Latosolic Reddish Prairie soils the physical soil properties, the landform and surface terrain features are such that overhead sprinkler irrigation is greatly
to be preferred to surface flood methods in spiteof the comparatively much higher capital expenditure involved.
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The «Targetmaster» is a machine of robust, compact design with special nozzle
adjustment to ensure even distribution of water in windy conditions. This equipment is
now mostly preferred for irrigating sugar cane.
Recommended irrigation schedules for sugar cane on the three main irrigated
soil groups are:
Low Humic Latosols
50 mm application every 14 days
Latosolic Reddish prairie
25 mm application every 7 days
Dark Magnesium Clays
30 mm application every 10 days
More frequent applications during the full growth period may be required to
meet consumptive use of the sugar cane and maintain soil moisture at near optimum
levels.
Derocking (Symbol R)
Under Mauritius conditions this implies the removal of stones and boulders,*
predominantly the latter, from on or near the surface of the soil and their accumulation into heaps or rows in the field, or complete removal from the field where
practical.
A considerable area of land has been partially derocked by hand labour, that is,
the rock fragments have been lifted and placed in parallel rows or low walls (murs
Creoles). While this operation has led to some improvement in the quality of the land
the area lost under rocks remains substantially greater than in comparable rocky land
that has been fully derocked by machinery, that is, where stones and boulders have
been piled into heaps and often on bedrock outcrops.
In a recent study by Huntings Technical Services Ltd.,** it was shown that
whereas rocks placed into low walls (of the order of 2 m high) occupied 20 per cent
of the land surface, rock fragments of similar size piled into heaps of some 10 m high
occupied barely 8 per cent of the surface, the survey being conducted in adjacent
fields of similar degree of rockiness. Comparable results have been obtained in studies by the Division of Soils and Plant Nutrition, MSIRI, using aerial photographs.
Full derocking by modern machinery (high-powered tractors equipped with
hydraulically-operated front blade and rear-mounted tines) can involve expenditure of
the order of Rs 7 500 per hectare for initial clearing of very rocky land but for rocky
land in general (land units 1.4, 1.5, 1.5, 2.2, 5.5 and 5.6) the average cost is of the
order of Rs 2 500 per hectare.
In sugar cane fields already derocked, the cultivation of land between cane
cycles (on average every 8 years) often entails some additional derocking. This practice
is not regarded as a major improvement. It can be considered as a recurrent input with
costs spread out over the ensuing 8 years of the next cane cycle.
*By definition boulders are the larger rock fragments (greater than 25 cm diameter) and stones vary
in size between 7.5 cm and 25 cm. Smaller rock fragments (between 2 cm and 7.5 cm) are referred
to as gravel.
**Personal communication by J. V. Harbord
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Bench Terracing (Symbol T)
The construction of bench terraces, 4 to 6 metres wide depending on slope and
soil depth, are recommended on land with slopes between 25 and 50 per cent.
The terraces are designed to be permanent structures with stone-faced retaining
walls where possible and are carefully graded to give a small back slope (about 1 per
cent) with provision of a drainage channel, along the base of the retaining wall, leading
to protected water courses for taking excess runoff water down slope.
Experience in Mauritius has shown that terraces can be constructed at reasonable cost employing manual labour. It is estimated that 1 hectare of bench terracing
requires 1 800 man-days at a total expenditure of about Rs 25 000 (based on trial
terrace construction during the appraisal mission of the IBRD Rural Development
Project in 1973).

Table 9a. Specification of land suitability class limits according to land quality ratings for land utilization type—Sugar cane
LAND
Land
Suitability
Class

Land
Suitability
Subclass

Availibility
of Water

Limiting
Superhumid Climate

QUALITIES

Availability of
Plant Nutrients

Land
Cultivability

Erosion
Susceptibility

S 1

High

Non-limiting

High

Easy to fairly easy

None to slight

S 2

Moderate

Moderately limiting

Moderate

Moderately difficult

None to slight

S 3

Low

Highly limiting

Low

Difficult

Moderate

CS 1

CS 1 Et

as for Suitability Class

S 1

CS 2

CS 2 Et

as for Suitability Class

S 2

CS 3

CS 3 Et

as for Siiifahilitv Class

SI

Moderate

Moderate to Strong

N 1

Low

Highly limiting

Low

Very difficult

Strong

N 2

Low

Highly limiting

Very low

Very difficult

Very strong

Table 9b.

Specification of land suitability class limits according to land quality ratings for land utilization type—Food Crops
LAND

Land
Suitability
Class

Land
Suitability
Subclass

Availability
of Water

QUALITIES

Limiting
Superhumid Climate

Avatlability of
Plant Nutrients

Land
Cultivability

Erosion
Susceptibility

S 1

High

Non-limiting

High

Fasy

None

S 2

Moderate

Non-limiting

High

Fairly easy

Slight

S 3

Low

Moderately limiting

Moderate

Moderately difficult

Slight

CS 1

CS 1 Et

as for SuitabUity Class

S 1

Slight

CS 2

CS 2 Et

as for Snitahilitv Class

S 7

Moderate

N 1

Low

Highly limiting

Low

Difficult

Moderate

N 2

Low

Highly limiting

very low

Very difficult

Strong to very strong

Table 9c. Specification of land suitability class limits according to and quality ratings for land utilization type—Mixed Cropping
LAND
Land
Suitability
Class

Land
Suitability
Subclass

QUALITIES

Availability
of Water

Limiting
Superhumid Climate

Availability of
Plant Nutrients

Land
Cultivability

Erosion
Susceptibility

S

1

High

High

Easy to fairly
easy

Non-limiting

None

S

2

Moderate

High

Moderately
difficult

Non-limiting

None to slight

S

3

Low

Moderate

Difficult

Non-limiting

Slight

Moderately limiting

None

.

asfnrSiiitahilitvrluQs

S 1

CS 1

CS 1

Et

CS 1

CS 1

Lc

CS 2

CS 2

Et

CS 2

CS 2

Lc

.. .as for Suitability Class

S 2.

Moderately limiting

None to slight

CS 3

CS 3

Lc

... as for Suitability Class

S 2.

Highly limiting

None to slight

CS 3

CS 3

Ls

.. .as for Suitability Class

S 1.

n«fnrSiiitnh;iitv Placo

S 9

Moderate

Low

Low

Easy

Non-limiting

None to slight

N

1

Low

Low

Very difficult

Highly limiting

Strong

N

2

Low

Very low

Very difficult

Highly limiting

Very strong
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Table 9d. Specification of land suitability class limits according to land quality ratings for land utilization type — Tea
LAND

QUALITIES

Land
Suitability
Class

Availability
of Water

Availability of
Plant Nutrients

Land
Cultivability

Erosion
Susceptibility

S 1

High

High

Easy to fairly easy

Slight to moderate

S 2

High

Moderate

Moderately difficult to
difficult

Moderate

S 3

High

Low

Very difficult

Moderate

Table 10a. Rating of major land quality—Availability of Water

Level

High

Moderate

Low

Determinants

Climatic characteristics
Mean annual rainfall (P) in mm
No. of months in which moisture deficit occurs (Eo > P)

>2500

>1500

2 months

>2

<2500
< 6 months

<1500
> 6 months

Soil characteristics
Total available water capacity (F.C.* —P.W.P. in mm/45 cm**)
Easily available soil moisture

>45

<45

>22.5

<22.5

>30
>13.5

<30
<13.5

(F.C. — 2 atmos*** in mm/45 cm)
*F.C. = Field capacity. P.W.P. = Permanent Wüting Point.
**45 cm is taken as the depth of the cultivation layer in all but very shallow soils; it is found to be the depth within which most sugar cane roots
are growing.
***The 2 atmosphere soil suction limit is taken as the limit of easily available soil water for sugar cane.

Table 10b. Rating of major land quality—^Limiting Superhumid Climate
Level
Non-Limiting

Moderately Limiting

Strongly Limiting

Determinants

Mean annual evaporation (Penman, Eo) in mm

>1600

Bright sunshine* S %
Mean annual precipitation (P) in mm

>50
<3000

Relative humidity % (minimum summer values)

<80

Mean no. of hours of bright sunshine recorded during a certain period for station
* S
Maximum possible hours of sunshine for the same period and same station.

1450 — 1600
45 —

< 1450

50

<45

3000 — 3600

>3600

80 —

95

>95

Table 10c

Rating of land quality—Availability of Plant Nutrients

Level
High

Determinants

Moderate

Very Low

Low

Reserves of major available
plant nutrients and fertilizer
requirements

High level of available
plant nutrients from alterable mineral reserves or
maintenance fertilizer
applications.

Less than adequate
Low reserves of one or
Very low reserves of plants
reserves of one or more major more major plant nutrients. nutrients. Requires very high
nutrients. Requires relatively Requires high initial and
initial and maintenance ferhigh initial fertilizer
maintenance fertilizer
tilizer applications.
application and regular
applications.
maintenance dressings.

Minor plant nutrient/
trace element levels

No observable
deficiencies

Deficiencies may occur but
are easily corrected.

Total exchangeable bases
(m.e./100 g soil)
Soil silica content (ppm Si)
pH (in water)

>15

7—15

>150

100 — 150

>5.5

<8.2

>5.0

<8.2

Deficiencies occur but
are correctible.

Severe deficiencies may occur.

7

<3

50 — 100

<50

3 —

>4.5

<8.2

>4.5

Table lOd. Rating of major land quality—Land Cultivability
Level
Easy

Fairly easy

Moderately difficult

Difficult

Very difficult

Determinants
Landform/Special Terrain Feature

Flat to gently sloping or
undulating smooth hummocks
where present
Slightly rocky
2—6

Undulating to sloping/
hummocky (h ) or
blocky(b,)

Degree of rockiness* —
% land surface under rock

No to few rocks
0—2

Fairly rocky
6 — 12

Degree of stoniness** —
% volume of stones in soil
profile to effective depth

No to few stones
<5

Slightly stony
5 — 15

Stony
15 — 40

Very stony
40 — 60

Effective soil depth in cm.
(to agronomically contrasting
layer)

<90

60 — 90

45 — 60

30 — 45

Soil consistence***
(moist/dry)

Friable/friable

Friable/friable

Friable/hard

compact/hard

Rocky
12 — 16

Undulating to moderately
steeply sloping/hummocky
( h j or blocky (b^) and
rough (r)
Very rocky
>16
Extremely stony
>60
<30

very
hard

compact/very

* Rockiness refers to the lava outcrops and associated larger rock fragments (boulders and stones) occurring at or near the land surface. The percentage of land area occupied by this rock is that for land in the unimproved condition, that is, before implementation of full de-rocking
practices whereby the rocks are piled into large heaps or walls.
**Stoniness refers to the presence of smaller rock fragments (usually less than 25 cm diameter) in the soil profile from the surface to underlying
lava bedrock. This includes gravels which by definition, are rock fragments smaller than 7.5 cm diameter. A soil is classed as gravelly when it
contains a preponderance of these smaller fragments.
Note: In some phases of the Low Humic Latosols large rounded boulders occur in the profile, usually sncrusted with ironstone. They are
sometimes referred to as «floaters». Soils in which they are common are best classed as «bouldery».
•**Consistence of the soil is determined in the mass when moist (moisture content about midway bstween airdry and field capacity) and when dry
(air-dry). Soil consistence includes the inherent qualities of soil material that are expressed by the degree and kind of cohesion and adhesion, or
by resistance to deformation or rupture. This is an important attribution of soil controlling the ease with which a suitable seedbed can be prepared.
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Table. 10e Rating of major land quality—Erosion Susceptibility
Determinants
NONE
to
VERY
SLIGHT

SLIGHT

Soils which are not, or only very slightly, susceptible to erosion. Either flat or almost flat landform with deep, permeable
soils having stable physical soil conditions (e.g. empirical stability index S.I. > 75% under continouus cropping;
Or land with hummocky or blocky surface terrain having shallower, gravelly soils with high infiltration capacity and fairly
stable physical soil conditions (S.I. > 60%).
The very slight erosion which might occur can be easily controlled.
Soils which have some susceptibility for erosion.
Either gently sloping or undulating landform but most slopes less than 8%, with deep to moderately deep, permeable soils
having fairly stable physical soil conditions (S.I. > 60%).
Or hummocky landform and many slopes greater than 8%, with shallower gravelly soils but moderately high infiltration capacity;
Or gently sloping landform but most slopes less than 5%, with moderately deep, heavy clay soils of poor physical soil condition
(S.I. > 50%).
Part of the topsoil may have already been removed by sheet erosion. Protection and control most easily practicable under good
management.

MODERATE

Soils which have moderate susceptibility for erosion.
Either sloping (rolling) landform with most slopes less than 20%; deep to moderately deep permeable soils having good physical
conditions;
Or undulating, hummocky landform with some slopes greater than 20 %; moderately shallow to shallow, gravelly soils of
the more strongly weathered phases in the higher rainfall zone ( > 2500 mm);
Or sloping landform with most slopes less than 13%, heavy clay soils having poor physical conditions.
In the absence of adequate control or protection of the soil surface, erosion will be rather rapid and is revealed by sheet wash
or rilling and minor gullying during heavy rainstorms or irrigation spray on unprotected surfaces.
Protection and control is practically feasible e.g. planting of sugar cane on contours with maximum trash cover in the interrows, strip cropping with sugar cane on the contours, and minor terracing with rock walls in mixed cropping.
Soils which have strong susceptibility for erosion.
Either moderately steep to steeply sloping landform with most slopes in the range 20 to 30%; moderately deep permeable soils
having good physical soil conditions (S.I. > 60%) or with high content of ironstone nodules in the topsoil;
Or sloping, hummocky landform with moderately shallow to shallow, gravelly soils in high rainfall zones (>3000 mm);
Or moderately steep landform with most slopes in the range 13 to 20%; Dark Magnesium Clay-type soils of low permealibility and poor physical condition (S..I < 50%).

STRONG

Conditions of strong erosion susceptibility are revealed by loss of all or most of top soil by sheet erosion or advanced rilling or
minor gullying.
Protection and control mostly difficult and costly, or not practically feasible although with good management, sugar cane
can be grown on slopes up to 30% where soil physical conditions are very favourable. Bench terracing is possible in the
deeper latosols but difficult in the Dark Magnesium Clay-type soils.

VERY
STRONG

Soils which have a very strong susceptibility to erosion.
£•/?/(£>• very steep landform (most slopes > 30%) with latosol type soils having good physical soil conditions;
Or moderately steep landform (most slopes 20 to 30%) with Dark Magnesium Clay-type soils with unfavourable physical conditions.
Conditions of very strong erosion are revealed by slumping, gullying or mudflows on slopes after heavy rainstorms.
Protection and control neither technically or economically feasible except in some areas of deep latosol-type soils where benchterracing may be possible. Affected areas should be re-afibrested and protected from grazing or browsing animals.
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5.

THE

LAND SUITABILITY CLASSIFICATION OF
LAND USE PLANNING

MAURITIUS

The Land Suitability Classification: its utility and limitations
The land suitability classification of Mauritius should be the foundation stone
for systematic land use planning and sound decision making in land development. It
indicates the land areas where agricultural development can be further intensified or
diversified; such data are important where there is severe competition for the same
land.
The characteristics of the land qualities and land suitability classes contained in
the land suitability classification are not only useful to agricultural sectors but also to a
host of other planning agencies such as those involved in town and country planning,
industrial site location and highway engineering. Its greatest value will lie in its use in
guiding agricultural intensification and diversification in order to satisfy our food
demands and reduce or substitute our considerable food imports. The implementation
of country-wide and systematic programme of agricultural development will necessitate
the creation of more employment opportunities.
It is important to realise, however, that while the land suitability classification
will meet the requirements of physical land planners and agricultural land users, it will
not provide answers to specific problems of crop agronomy. Mostly, broad land utilization types have been recognised and if information is required on the suitability of
areas available for development of a specific crop, not considered on its own in the
land utilization types, the characteristics of land qualities have to be further quantified
in relation to the ecological requirements of that crop. Such information is often not
immediately available and requires considerable local research experience with the
specific crop.
Ideally, a land suitability classification as defined in terms of an actual and potential suitability should be a quantitative classification. However, in the initial stages
of land evaluation, any advantage to be gained from a more precise and rigid classification would soon be cancelled out by the fact that the classification would need reviewing whenever the value of inputs and outputs should change. As these are in present
circumstances rapidly changing, any conclusions drawn from a set of values would
soon be out of date.
Although in the current land suitability classification the nature of recurrent
and non-recurrent inputs at the assumed levels of land and crop management has been
indicated, the values of these inputs in numerical economic terms have not been calculated, nor the benefits to be derived. Further elaboration of the classification that will
permit a more precise economic land evaluation is however usually necessary for investment feasibility studies of specific land areas.
Therefore, in this classification, the same interpretative class applied to the
different land utilization types does not necessarily imply a similar economic significance.
While the class-determining criteria for any particular land utilization type are
of purely physical nature, they have economic significance especially in relation to the
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level of required recurrent inputs. The more limiting are the physical land characteristics, the less suitable is the land for a particular use and consequently, the costs of the
recurrent inputs are higher relative to the level of production or total accrued benefits.
The new classification framework also provides for more detailed surveys to be
carried out for further land subdivision into land suitability units. This more detailed
classification would be useful if land use planning at estate or at farm level was desired.
Availability of land for different land use alternatives and agricultural diversification
Agriculture will remain the backbone of the economy of Mauritius in spite of
expanding industrial development since it has most important of all to feed and support a growing population with a labour force of 42%. It is estimated that in terms of
cereals, grains, pulses, vegetables, meat, milk, fats and oils, fruits etc., the total food
requirements of the population in 1975 as an average level of consumption of a low and
a high rate of population expansion will be in the order of 439 000* metric tons.
If the present trend in food imports continues, more than Rs 350 millions will
need to be spent annually, thus putting a considerable load on the balance of payment.
The fact that a great number of the imported foods could be produced locally
places great emphasis on agricultural development and diversification. There could be
a potential saving of more than Rs 100 millions in food imports by local substitution.
In order to set up and achieve food production targets, systematic land use planning is
essential since only by this means can the intense competition between the different
land use possibilities be resolved to the best advantage of the available land resources.
For example, further development of residential areas should be limited to poor quality land and not allowed to encroach on good agricultural land.
Implications of basic assumptions
In evaluating the suitability of land units for different land utilization types, and
particularly for sugar cane, foodcrops, tea and rice, a high level of farm management
is assumed. Such kvel of management implies that inputs of capital and labour and the
standard of know-how are adequate for proper land preparation, for the maintenance
of optimum levels of soil fertility, for the control of pests, diseases and weeds, and for
the implementation of major improvements where necessary.
Although in Mauritius at present, this management level is attained by a relatively small proportion of planters, it is not beyond the reach of the majority, provided
that government and private sector schemes for farm management improvement are
carried through and that favourable credit facilities are made available for the implementation of major improvements. In fact, it would seem imperative that farm
management is improved to levels whereby the productive potential of the land according to its suitability class can be realised.

*VELLIN, J.L.C. A full employment strategy for agricultural development in Mauritius.
Ph D. Dissert. Cornell, 1971.
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Another important basic assumption is that the suitability of the different land
units has been assessed with the understanding that the defined use will be sustained and
that environmental quality will be preserved, or even enhanced on the land in question
and in adjacent areas. This implies use of the land for a defined purpose for at least a
decade or more without obvious deterioration of the land.
The requirement is that accepted soil conservation practices be adopted according to the particular use of the land.
On the lower mountain slopes in Mauritius and particularly in land units 8.2, 9.2,
10.2, 10.3 and 10.4, land is currently used for mixed cropping without due regard for
soil conservation. The adoption of standard conservation measures such as contour
cultivation and planting, strip cropping and well-protected water courses, as well as the
implementation of bench terracing where necessary, are essential to sustained use of
these sloping lands for mixed cropping.
Crop production in general
The table of actual suitability classification of Mauritius reveals that of the
total land surface of 186 000 hectares, the gross area which is classed as suitable for
annual crop production is about 107 000 hectares. Annual crop production as used
here means the growing of crops which have growth periods of one year or less and
require substantial land and other cultural operations within each growth period. This
definition then includes sugar cane as an annual crop.
Allowing for built-up areas and roads, which together amount to about 12 000
hectares and for cane plantation tracks, rock piles and bedrock outcrops, which account for an estimated 10 000 hectares, the total net land areas suitable for annual crop
production is approximately 85 000 hectares. This figure does not take into account
land presently classed as unsuitable but which has been made suitable through the implementation of irrigation and de-rocking, that is, the land which is now being used
according to its potential suitability classification. Such land occurs in land units 1.6,
2.2, 4.1, 4.2, and 5.6 shown on the Map. The area of these land units taken together
totals 27 300 hectares but subtracting the area occupied by bedrock outcrops in land
units 1.6, 2.2, and 5.6 and making allowance for the extent of shallow, stony soils in
land units 1.6 and 5.6 it is conservatively estimated that not more than about 15000 of
the 27 300 hectares could be brought into economic production.
It is found therefore that the overall total land area that can be considered as
suitable for annual crop production is of the order of 100 000 hectares.
According to recent official estimates* the area under sugar cane cultivation
is approximately 87 000 hectares. The area under food and other mixed crops, not
included in sugar cane land, is around 2 000 hectares. The total net area presently
utilized for annual crop production is therefore about 89 000 hectares.

MSIRI Sugarcane: 1973 crop. Rep. Maurit. Sug. Ind. Res. Inst. 21:23
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On the basis of these data, it can be concluded that the area of land available
and suitable for future expansion of annual cropping is of the order of 11 000 hectares.
This includes sloping lands which require special management and/or the implementation of bench terracing on slopes generally greater than 25 per cent when the land is
to be used for crops other than sugar cane.
This conclusion emphasizes the fact that there is a scarcity of new land in
Mauritius suitable for development to annual cropping and what land has remained
relatively unutilized requires high capital inputs for development or implementation
of major land improvements.
Consideration of the remainder of the total land area which is suitable for other
land utilization types leads to the analysis of potential land use in Mauritius shown in
Table 11. This is based on the land use survey of December 1965 (Table 2) and data
given in the report of the World Bank proposed Rural Development Project, 1973,
which in turn was based on the land suitability classification of this report.
Sugar cane
Of the 100 000 hectares of land that have been classed as suitable for crop production nearly 25 000 hectares are rated as highly suitable for sugar cane according
to the actual suitability classification.
Although some 13 500 hectares of sugar cane land are recorded as being "under
irrigation"* only about 25 per cent of this area can be considered as being irrigated
according to the specifications laid down for this major improvement (Table 9a).
Furthermore, not all the land at present adequately irrigated can be rated as
highly suitable (potential suitability classification) because of a permanent limitation of
presence of rock piles and bedrock exposures which reduce the effective area for cultivation. In view of these restraints, it is estimated that not more than 3 000 of the 13 500
hectares of the irrigated sugar cane lands can be regarded as currently highly suitable.
It can be concluded that altogether there are at present about 28 000 hectares
of land highly suitable for sugar cane. This is gross area including plantation tracks,
etc.
Noteworthy is the fact that according to the table of actual suitability classification, at least 50 per cent of lands classed as suitable for sugar cane are marginally
suitable. The greater proportion of these lands occurs in the coastal plains and lower
inland slopes where the main limitation is low availability of water. The other marginally suitable lands occur in the superhumid central uplands where the limitations of
adverse climatic conditions of high rainfall, low evapotranspiration or low sunshine
hours coupled with unfavourable soil nutrient status can less easily be corrected.
The application of calcium silicate to the highly weathered soils in land units
3.3 and 6.3 has led to significant yield increases of sugarcane and at present world
market prices of sugar, many areas in these land units could well be profitably put
under sugar cane.

•MSIRI.

Survey of irrigated cane ands, 1970. Rep. Maurit. Sug. Ind. Res. Inst. 19:89.
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If the levels of both land and crop management among small planters were
increased, then the gap between large estates and small planters' yield could largely be
bridged. At present, the 28 000 small planters holding individually less than 12 hectares of land produce on average 25 tonnes of sugar cane less per hectare than the
sugar estates.
Food crops
The production of food crops as a land use alternative has special requirements in
relation to land characteristics. The requirements are at least a moderately deep soil
with stable, friable structure and texture, reasonably free of stones and at worst, a
gently sloping landform so as to conform to a high rating of land cultivability and low
susceptibility to erosion. Furthermore, the high level of recurrent inputs commensurate
with the high level of management essential for large scale mechanized crop production demands use of only the most suitable lands.
It is estimated that under conditions of reliable rainfall, that is, without the
need for any irrigation, approximately 15 000 hectares of highly suitable land and
5 000 hectares of moderately suitable land, are available for this kind of land use. In
arriving at these estimates, no account was taken of existing land tenure and size of
holdings but consideration of these factors would not significantly reduce these areas.
Almost all of the 20 000 hectares, however, are currently used for sugar cane
and intensive food crop production of a permanent nature would have to compete
with sugar cane for this land.
A further 20000 hectares of land could be made highly suitable for food crops
through the implementation of irrigation but again most of this land is used for sugar
cane.
Intensive food crop production implies release of land from sugar cane on a
more or less permanent basis. A less intensive form of food-cropping is, however,
possible by making use of the fallow periods between sugar cycles, or by growing crops
in the interrows of both plant and ratoon canes.
Initial attempts at crop diversification, utilizing the interlines of sugar cane,
began in the 1960's but did not meet with success since the crops that were tried, mainly
sunflower, competed too much with sugar cane for solar radiation and depressed the
latter's yields.
Recent trials carried out by the MSIRI (1973 and 1974) proved conclusively
that hybrid maize, which has a short cycle and erect habits, could be grown in the interlines of ratoon canes without any adverse effect on cane or sugar production.
Mechanical planting of such maize has also been successfully demonstrated by sugar
estates at a much lower cost than manual planting (Table 12). The revenue from the
maize crop is over and above what is obtained from the sugar cane on the same extent
of land. Groundnuts and potatoes have also been grown successfully as interline crops.
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The inputs for maize cultivation are high (Table 13) but the inputs in
interrows of sugar cane are substantially lower as many of the costs are already borne
by sugar cane. Maximum inputs do not exceed Rs. 675 per hectare and average
outputs of Rs. 1 875 can be expected (1 250 kg of grain per hectare of interrow of
sugar cane). Total interrow length of maize per unit area of sugar cane is about one
third that of maize in full stand.
The hybrid maize has a much higher yield than the local variety (Table 14).
However, there still remain many technical limitations to diversification within
the cane interrows, e.g. the row width may have to be altered, the interrow crop must
have a short cycle and also short, compact habits and it must also be capable of being
mechanically planted and harvested. These problems are being solved by research and
it is only a question of time before diversification within the interrows of cane becomes
part and parcel of agriculture in Mauritius. The growing of hybrid maize in sugar cane
interrows is rapidly expanding and occupied about 400 hectares of cane land in 1974.
A vital facet of agricultural production that holds the key to future expansion is
marketing. For efficient agricultural diversification the same type of infrastructure,
organisation for processing and marketing should be niade available for food crops
as exists for sugar cane.
Although the production of animal feeds is of utmost priority, there is need for
integration with the production of food crops for human consumption. The large
quantities of maize now being grown locally are essentially for animal feeding, while
groundnuts are produced for their oil or sold to the confectionery trade. While the
tropics are ideally suited for the production of energy (sugar), proteinaceous crops
such as soya bean, lucerne, etc. on the other hand give fairly low yields. Proteins are
required for animal production and these have to be imported almost entirely. However, groundnut is a proteinaceous crop which grows well (3 tonnes per hectare of
in-shell nuts at 8% moisture for the Spanish variety) and its development has been due
to comprehensive efforts in research undertaken in the past few years. Obviously, this
crop should be extensively grown so that the island can become self-sufficient in protein for animal production. This is entirely feasible; the nuts would be processed in
order that the oil may be removed and sold locally or exported whilst the cake, which
is a rich source of protein (45%), would be kept and included in the preparation of
feeding stuflfs.
It is assumed in this land utilization type that the physical characteristics of the
land allow mechanization of cultural operations. In order to take full advantage of
this, the crop characteristics must also lend themselves to such mechanization. At
present, production of both maize and groundnut is only partially mechanized in spite
of the fact that, particularly for groundnuts (Table 15), the cost of labour constitutes
an expensive item. This could well prove to be a limiting factor to foodcrop production. It is therefore recommended that research in mechanization should be intensified.
Although it is clear that diversification within cane interrows, or on lands lying
fallow between two sugar cane cycles, is a reality, it is unlikely under present circumstances with the buoyant sugar market, that any large areas of sugar cane will be released
to food crops and thus their production will be limited to cultivation in the interlines of
cane fields and in lands lying fallow between sugar cane cycles.
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Table 11. Potential use according to the Land Suitability Classification
Land use

Area
{Nearest 100 ha)

Annual crop production (sugar cane, food crops, mixed cropping,
paddy rice)
Tea
Forest plantations
Total built-up areas and roads
Sugar plantation tracks, rock piles, bed rock outcrops etc...
Reservoirs, ponds
Land mostly unsuitable for sustained agricultural production
except minor areas used for forestry plantations and/or deer
farming (comprises land units 4.3, 7.3,10.4,11.1 and 12.1
which are mostly suitable for conservation forestry, wildlife and
recreation and includes Nature Reserves and proposed
National Parks)
Presently unutilized or under-utilized lands in land units 1.6, 2.2,
4.1,4.2, 5.6 and 5.7. All have severe limitations of very low water
availability and/or very rough, rocky land with shallow, stony
soils.
Total

Table 12. Hybrid maize.
Operations
Furrowing (mechanical)
Mixing of fertilizers
Fertihzer apphcation
Overlaying of fertilizer
Planting
Total

100 000
6 000
6 500
13 200
10 000
1 300

32 800

16 200
186 000

Cost of mechanical and manual planting compared
Manual planting
Mechanical planting
{Rsjha)
(Rs/ha)
12.50
whole work
1.45
carried out
6.25
by one single
29.75
operation of
42.40
mechanical planter
92.35

16.70
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Table 13. Hybrid maize in full stand.

Average production costs and yields*

Rent
Seeds
Labour (180 man days/ha)
Fertilizers
Pesticides
Water
Drying

(Rsjha)
250
375
1525
2 100
125
60
75
4510

* Average yield = 3.75 tonnes of grain at 12% moisture, valued at Rs. 5 125.00

Table 14. Maize Production
Varieties
Local
Hybrid

Table 15.

Average yieldsIha
12% moisture
1. 8 tonnes

Crop cycle day

3.75 tonnes

100—110

Ground nuts (Spanish variety) in full stand.
{Rsjha)

130—140

Average production costs*

Rent
250
Seeds
210
Labour (350 man days) 2 925
Fertilizers
550
Pesticides
300
Water
50
Drying
175
4 460
•Average yield=3 tonnes in-shellat 8% moisture, valued at Rs. 5 100
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Mixed cropping
Considering the full range of crops included within this land utilization type, it
is seen that the required conditions for their successful production is very wide. In
general, however, the ecological conditions for most crops can be regarded as similar
to those for sugar cane, which is a very versatile and hardy crop, and thus the suitability classification of the different land units for mixed cropping is broadly similar to that
for sugar cane. In the superhumid central plateau, however, above the 3 000 mm
isohyet, classed as marginally suitable for sugar cane, some land is at least moderately
suitable for a limited range of annual crops, notably green vegetables.
Land areas presently used for mixed cropping and to a large extent those for
future potential expansion of this land use alternative, are closely related to land tenure
since,by definition, mixed cropping is practised by «small planters» on land holdmgs
of less than one to a few hectares. Existing mixed cropping areas include a proportion of small sugar cane plots
Generally in the existing mixed cropping areas, farming practices are traditional
with most cultural operations carried out manually. Consequently the average level of
management falls somewhat below that required to attain the production potential of
the land. A principal restraint to increased utilization of lands devoted to mixed cropping is the small size of holdings, which factor places a limitation on the use of farm
machinery and the implementation of major improvements of irrigation, de-rocking or
terracing, where necessary.
The grouping of the smaller land holders into co-operative units is one obvious
solution and this has been shown to be feasible in the Northern Plains Irrigation Pilot
Project.
Paddy rice
According to the survey of areas classed as suitable for wet land rice production, some 3 900 hectares could be made available. Most of this land is located in the
North-western and Western coastal regions where the main limitation is low availability of water.
If the water resources can be found to develop this area of land for paddy rice,
the potential production could amount to almost half of the present annual imports.
However, the development costs in respect of water resources as well as land
clearing, levelling and paddy constructions are considerable. In 1970,figuresbetween
Rs. 12 000 and Rs. 16 500 were being quoted as capital development cost per hectare of paddy rice; thesefiguresdo not take into account the cost of water collection
and supply to the area. In these cases, water was readily available from a near by
stream source with adequate base flow.
An estimated 1 250 hectares of the land suitable for paddy rice is at present
under sugar cane.
Tea
As a result of the World Bankfinancedproject, tea development has expanded
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rapidly in the last few years. Most of the development has taken place on government
(Crown) lands and mainly at the expense of planted forest.
On completion of the tea development project, assuming it achieves its objectives in relation to the proposed hectarage to be planted, the land area immediately
available for further development will be limited to relatively small and scattered
areas.
The total area under tea, including existing plantations (government and private) and projected developmental areas, is not likely to exceed about 6 000 hectares
(net) unless lands presently utilized for sugar cane are released for tea.
The current problems of a weak world market situation coupled with an increasing shortage of labour and rising production costs places the tea industry in an
unfavourable position relative to the sugar industry. The release of sugar cane lands
for further expansion of tea areas, even though the land is classed as marginally suitable for sugar cane, is unlikely, therefore, to be given serious consideration for some
years to come.
The total gross area classed as highly suitable for tea is about 14 500 hectares. A
further 25 000 hectares are moderately suitable.
Productive forestry and/or livestock fodder or grazing
Taking into consideration all the land units classed as either highly or moderately suitable for this land utilization type, it is found that between 25 000 and 30000
hectares of land are potentially available. However, in a number of the land units
classed as highly suitable for forestry and/or livestock production, there is competition
from the other land uses, principally tea, but also from sugar cane and mixed cropping, although the land is mainly marginally suitable for the last two. In fact, tea
development has made considerable inroads into forest plantations, so much so that
the report of the World Bank Development Project has suggested that all planted
forests over 3 years old should be kept to maturity and harvested before any other
possible use is contemplated.
The same report gives an estimate of the area of existing forest plantations
(government and private) as nearly 6 500 hectares and the area available for future
planting without competition from other land uses as 5 250 hectares. This figure for
potential forestry areas would appear to be a fairly conservative estimate since there are
areas in land units 11.1 and 12.1, together totalling 28500 hectares, which could be
utilized, provided good conservation measures are adopted during felling and replanting of the trees.
In order to meet local requirements for timber, about Rs 2 million worth of
timber have to be imported annually. The need to cut down on imports as much
as possible has therefore been felt. The government in its Four-Year Plan and its
Rural Reconstruction Programme has forecast the afforestation of some 4 220 hectares of land to help cope in the near future with the high demand for timber. The ultimate aim, however, is the afforestation of some 12 000 to 30 000 hectares of land. This
is expected to produce in the end between 105 000 m-' and 160 000 m^ of timber al-
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though the total consumption by then will amount to between 169 000 m^ and 414 000
m . This shows local production will never be able to match the demand but imports
could be reduced to some extent. It is worth noting, however, that mostly hard woods
are imported and that the requirements for soft woods are almost met by local production.
Full expansion of productive forestry has been held to a certain extent by the
indecision of the authorities on the allotment of land for forestry owing to the pressure
on land for tea production. Once the hectarage under tea is stabilised, forest plantations can be increased as there is little competition for these tracts of land. However,
physical limitations exist that will affect production. The soils are either shallow and
rocky or large areas are made up of laterite crusts. Cyclone damage is also a reality.
In general, the planting of trees for timber production is not very profitable.
Nevertheless, it still remains a vital land use on account of the protection it affords to
the watersheds and the consequent regulation of ground water, and its integration with
livestock and/or fodder production or grazing.
Of the total area available for productive forestry, some 17 200 hectares can be
put to mixed hvestock fodder production or grazing.
The prospects of developing a viable livestock industry more or less integrated
with forestry depends upon a large extent on the outcome of present efforts on the part
of Government, assisted by the FAO, to control the Stomoxys biting fly.
On the other hand, technical developments with regard to cattle nutrition under tropical conditions have occurred at a fast pace in the past few years, thanks largely to the efforts of the FAO/UNDP with Dr. R. Preston as Consultant. The most
important innovation is the system of restricted grazing or fodder, developed on account of the increasing scarcity of land for grazing or fodder production. On molasses/
urea mixtures, supplementation of only about 5 kg of fodder/head/day is required and
on this system, therefore, a hectare of land can support a greater number of animals
than on conventional unhmited grazing. On the limited grazing system, the cattle are
let out to graze for 2-3 hours a day to obtain their ration of roughage but they can also
be kept in feedlots and the fodder brought in to them.
The potential, therefore, for Hvestock production under this system of limited
fodder or grazing and for land utilization type productive forestry/fodder production
or grazing is very considerable, provided the Stomoxysflycan be controlled.
An alternative to this system of intensive cattle production is the system whereby breeding stock are left permanently outdoors to graze on rough ground and on
higher mountain slopes while fattening stock are kept in feedlots. Some pasture management is probably necessary; this would include the planting of appropriate
pasture species and adequate application of fertilizers.
The prospects for the development of rational deer farming based on the present Javanese deer production of 15 000 to 20 000 are under present circumstances
probably better than those for cattle since the Stomoxys fly does not constitute a serious limitation. A further advantage is that it is possible to integrate deer farming
with forestry on more difficult lands or on rougher terrain less suited to cattle.
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Conservation forestry, wildlife and recreation
Much of the land contained in land units 11.1 and 12.1 which together total
28 500 hectares, and parts of land units 7.2, 7.3 and 10.4 of much smaller extent,
required to be maintained under protective vegetation cover for conservation of vital
watersheds as well as for the preservation of indigenous forests, animal life and birds.
The existence of ten National Nature Reserves totalling 1 926 hectares together
with proposals for establishing National Parks in such areas as the Black River Gorges
should provide the necessary minimum area for preservation of the indigenous species
of flora and fauna and maintenance of a balanced ecosystem. In the remaining mountains and riverine lands, the legislation enacted in 1971 (The Forests and Mountain
and River Reserves Act: Act no. 18 of 1971) provides for an adequate conservation
poHcy.
The Pas Géométriques (mostly land unit 13.1) as well as the proposed National
Parks provide very good tourist and recreational facilities.
Significance of major improvements in increasing agricultural production in Mauritius
Comparison of the actual and potential suitability classifications of the land
units for different land utilization types reveals the extent of increase in suitability class
that can be brought about by implementation of major improvements of irrigation,
derocking or bench terracing. In many cases, land which is classed as actually marginally suitable mainly because of the limitation of a seasonally dry climate, is rendered
highly suitable by the implementation of irrigation.
According to the land suitability classification table, the land area classed as
either actually highly or moderately suitable for sugar cane is only about 44 per cent of
the total amount of suitable land. With irrigation, according to the specifications of
this major improvement, and to some extent with de-rocking in addition, this figure
can be raised to 52 per cent. Of greater significance is the fact that the area of highly
suitable land for sugar cane is increased by 82% to total over 50 000 hectares.
Taking the area of highly suitable land which is currently well irrigated as being
3 000 hectares, it is estimated that around 28 000 hectares are eminently suitable for
full development to irrigated cropping land. This includes much of the land in the
Western Coastal and Northern Plains Overhead Irrigation schemes studied by the
UNDP/SF/FAO Land and Water Resources Survey team.
A further 30 000 hectares of less suitable land, 70 per cent of which is classed
as moderately suitable after input of irrigation, would also benefit from irrigation.
Altogether some 58 000 hectares of land can have its productive capacity
increased by implementation of irrigation and to some extent by de-rocking.
Subtracting 8 000 hectares to account for planting tracks, rock piles, bedrock
outcrops, etc., and assuming an average increase in sugar cane production from irrigation of 20 tonnes per hectare, the total increase in production is of the order of 1 milhon tonnes of cane or 125 000 tonnes of sugar. Reahsation of this potential increase
from irrigation is, of course, only feasible if the required water resources can be made
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available. Also, this estimate is based on the assumption that all the land is utilized for
sugar cane. Proportionate increases in yields would be gained, however, from irrigation of other crops.
These facts highlight the great importance of irrigation in the further agricultural development of Mauritius.
De-rocking of lands at present inadequately cleared of boulders is a major improvement of considerable importance since this operation increases the net area of
land available for cropping and makes for easier cultivation. De-rocking is especially
important on land units 1.4, 1.6, 2.2, 5.5 and 5.6. A precise estimate of the land still
needing de-rocking cannot be obtained from the land suitability classification data.
This requires a special detailed survey. In the Northern Plains Overhead Irrigation
scheme studied by FAO, it was calculated that some 2 270 hectares or about 25 per
cent of gross crop area would require to be de-rocked.
In certain land units (e.g. 2.1, 2.2 and 3.1) the rock piles occupy good land and
it would be advantageous if the rocks could be completely removed from the crop
fields.
Bench terracing could markedly increase the production capacity of sloping
lands as well as providing stability to soils which have a strong erosion susceptibility
It is estimated that there are about 1 700 hectares, including 400 hectares of Crown
lands, at present under mixed cropping which requires to be bench terraced. A further
3 750 hectares which are at present not utilized for cropping could be brought into
cultivation after construction of bench terracing.
The relatively large capital costs involved requires that the terraced land is used
for high value cash crops.
Conclusions
Having defined the objectives and nature of the land suitability classification
of Mauritius, it is hoped that its application will help solve the problems of land use.
Though the classification jje/- se is not the ultimate step in the evaluation of agricultural
resource potential, it nevertheless lays down the foundation of rational land use.
Its follow-up must incorporate quantitative data for prediction of agricultural
production so that the element of choice in land use can largely be removed without
however departing from the principles of resource conservation. A programme of
agricultural diversification based on rational management as defined within the framework of the land utilization types and the necessary improvements, will go a long way
towards providing the food requirements of an expanding population. It will also
generate employment, at the same time raising the standard of living through the
increasing oiper capita productivity.
However, for the agricultural intensification and diversification programme to
be really successful, eö"orts of all the different sectors will have to be co-ordinated in
order to provide the necessary infrastructure for a highly productive agricultural
society.
Organization, marketing and storage facilities for the food production sectors
have yet to be provided.
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APPENDIX I
DESCRIPTION

OF SOIL PROFILES

Great Soil Group: Latosolic Reddish Prairie
Family: Médine (P 1)
0 — 25 cm

Dark brown (7.5 YR 3/2 moist, 3/3 dry) silty clay loam; strong crumb, fine and
very fine subangular blocky; slightly hard (dry), friable (moist); many hard angular gravels; roots; gradual to —

25 — 60 cm

Reddish brown (7 YR 4/3 moist) silty clay to clay; moderate, fine and very fine
subangular blocky; soft, friable; many hard angular gravels; roots, uneven to —

60 cm +

Reddish brown as above with rock fragments merging into weathered rocks.

Family: Labourdonnais (P 2)
0 — 10 cm
Very dark greyish brown (10 YR 3/2 moist, 3/4 dry) silty clay loam with coarse
sand, moderate crumb; firm (dry), friable (moist); many hard angular gravels; top
of root zone; gradual to —
10 — 30 cm

Dark brown (10 YR 4/3) and brown (10 YR 3/2 moist, 3/4, dry) silty clay with
coarse sand; weak, fine subangular blocky; soft, friable; few hard angular gravels;
main root zone; gradual to —

30 — 75 cm

Brown (10 YR 4/3 moist, 4/4 dry) silty clay with coarse sand; massive, breaking
to fine and very fine subangular blocky; soft, friable; frequent patches of coarse
fragments of decomposed stones; diffuse to —

75 cm +

Brown soil as above with fragments of decomposed rocks over weathered rocks.

Family: Mon Choisy (P 3)
0 — 10 cm

Very dark grey brown (10 YR 3/2 moist, 3/4 dry) sandy clay loam; moderate
crumb; slightly hard (dry), friable (moist); top of root zone; many angular and
rounded gravels; uneven to —

10 — 15 cm

Dark brown (10 YR 3/4) with patches of dark grey brown sandy clay loam; weak,
fine subangular blocky; rock fragments; main root zone; uneven to —

15 — 55 cm

Rocks with brown (10 YR 4/4) between

55 cm +

Bed-rock.
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Great Soil Group: Latosolic Brown Forest
Family: Rose Belle (B 1)
0 — 15 cm

Dark brown (10 YR 3/3) silty clay loam; weak crunib; slightly hard (dry), friable
(moist); many basalt gravels; top of main root zone; irregular and diffuse to —

15 — 30 cm

Brown (10 YR 5/3) silty clay; weak, medium and fine subangular blocky; slightly
hard (dry), friable (moist); many basalt gravels; main root zone; irregular to —

30 — 75 cm

As above with fragments of weathered rocks

75 cm +

Vessicular basalt and bed-rock.

Family: Bois Chéri (B 2)
0 — 20 cm
Dark brown to brownish black (10 YR 3/3, 3/2 moist, 2/2 dry) silty clay loam;
moderate, granular; slightly hard (dry), friable (moist); few basalt gravels;
grass roots; diffuse to —
20 — 40cm

Brown (10 YR 4/6 moist, 5/6 — 5/8 dry) silty clay; compact, breaking to weak
subangular blocky; slightly hard (dry), friable (moist); occasional basalt gravels
and stones; roots; irregular and diffuse to —

40 cm +

Vesicular basaltic lava.

Great Soil Group: Low Humic Latosol
Family: Richelieu (L 1)
0 —• 10 cm

Dark reddish brown (5 YR 3/3 moist, 2.5 YR 3/4 dry) silty clay; strong, granular;
slightly hard (dry), friable (moist); abundant roots; arbitrary to —

10 — 50 cm

Reddish brown (5 YR 4/3 moist, 2.5 YR 4/4 dry) silty clay to clay; moderate,
prismatic breaking to strong medium granular and fine subangular blocky; black
Mn02 coatings on peds; slightly hard (dry), friable (moist); frequent roots.
gradual to —

50 — 85 cm

Reddish brown (5 YR 4/3) silty clay to clay; massive breaking to weak prismatic
and fine subangular blocky; slightly hard (dry), friable (moist); black Mn02 coatings on peds; gradual to —

85 cm -(-

Reddish brown as above getting lighter in colour with coarse fragments of decomposed rocks and merging into weathered basalt.

Family: Reduit (L 2)
0 —30 cm

Dark brown (10 YR 4/3 moist, 4/4 dry) silty clay; moderate coarse granular
breaking to fine subangular blocky; soft (dry), friable (moist); top of main root
zone: very few small hard Mn02 nodules; gradual to —
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30 — 120 cm

Reddish brown (5 YR 3/3 moist, 4/4 dry) silty clay; weak prismatic breaking to
fine and very fine subangular blocky; soft (dry), friable (moist); main root zone;
gradual to —

120 cm +

Light reddish brown (5 YR 6/3 moist, 4/6 dry) silty clay; weak, medium and fine
subangular; soft (dry), friable (moist); patches of coarse fragments of strongly
weathered stones; boulders.

Family: Ebene (L 3)
0 — 10 cm

Very dark greyish brown (10 YR 3/2 moist, 3/4 dry) silty clay; moderate, medium
crumb; soft (dry), friable (moist), top of main root zone; few hard angular stones;
gradual to —

10—^30 cm

Dark brown (10 yR4/3 moist, 4/4 dry) silty clay; strong, polyhedral, breaking
to fine subangular blocky; slightly hard (dry), friable (moist); cracks; main root
zone; gradual to —

30 — 75 cm

Brown (7.5 YR 4/4) silty clay; strong, polyhedral, breaking to coarse subangular
blocky; firm (dry), friable (moist); few roots; few decomposed gravels;
gradual to —

75 — 100 cm

Yellowish red (5 YR 4/6) silty clay; massive breaking to fine subangular blocky;
slightly cohesive; frequent patches of decomposed stones; irregular to —

100 cm +

Rocks showing weathered spheroidal flakes on vesicular basalt.

Family: Bonne Mere (L 4)
0 — 15 cm
15 — 40 cm

Brownish black (10 YR 3/2 moist, 3/3 dry) silty clay loam; moderate crumb; soft
(dry), friable (moist), few angular gravels; top of main root zone;
Dark brown (10 YR 3/3 moist, 4/4 dry) silty clay loam; moderate crumb; slightly
hard (dry), friable (moist); cracks; few gravels; main root zone; gradual to —

40 — 75 cm

Dark brown (10 YR 3/2 moist, 4/4 dry) silty clay to clay; moderate, coarse subangular blocky breaking to fine subangular blocky; slightly hard (dry), friable
(moist); few cracks; few decomposed stones and weathered boulders; few roots.

75 cm +

Same as above with weathered basalt.

Family: Rosalie (HI)
0 — 30 cm

Dark brown (7.5 YR 3/2) silty clay loam; weak, subangular blocky; slightly hard
(dry), friable (moist); top of main root zone; gradual to —

30 — 75 cm

Dark brown (10 YR 3/3) silty clay; weak, subangular blocky; slightly hard (dry),
friable (moist); few roots; gradual to —

75 — 125 cm

Dark yellowish brown (10 YR 4/4) silty clay to clay; weak, subangular blocky;
slightly hard (dry), friable (moist); few fragments of weathered rocks; gradual to —

125 cm +

Same as above with weathered rocks.
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Family: Riche Bois (H 2)
0— 15 cm

Darkbrowntoverydarkbrown(10YR 4/3 moist, 5/4 dry) silty clay; weak crumb
slightly hard (dry), friable (moist); top of main root zone; gradual to —

15 — 75 cm

Yellowish brown (10 YR 4/3) silty clay; weak, medium and fine subangular
blocky; slightly hard (dry), friable (moist); main root zone; gradual to —

75 — 125 cm

Yellowish brown (10 YR 5/6) silty clay; massive, breaking to medium and fine
angular blocky; few fragments of weathered rocks; slightly hard (dry), friable
(moist); few roots; gradual to —

125 cm +

Same as above with strongly weathered rocks overlying weathered basalt.

Great Soil Group: Humic Ferruginous Latosol
Family: Belle Rive (F 1)
0 — 15 cm

Dark brown to brown (10 YR 4/3 moist, 5/6 dry) silty clay loam; weak, coarse
granular; soft (dry), friable (moist); top of main root zone; few hard ferruginous
concretions; gradual to —

15 — 45 cm

Yellowish red (5 YR 4/8 moist, 10 YR 5/6 dry) silty clay; massive, breaking to
fine granular; soft (dry) very friable (maist); main root zona; few small ferruginous concretions; gradual to —

45 — 100 cm

Yellowish red (5 YR 4/8 moist, 7.5 YR 5/8 dry) silty clay; massive, breaking to
fine granular; soft (dry), very friable (moist); many weathered basalt gravels;

100 cm +

Same as above with strongly weathered basalt.

Family: Sans Souci (F 2)
0 — 25 cm
Dark yellowish brown (10 YR 3/4 moist, 5/6 dry) sandy clayloam; strong, crumb;
slightly hard (dry), friable (moist); few ferruginous concretions; top of main
root zone; gradual to —
25 — 60 cm

Reddish brown (5 YR 4/4 moist, 10 YR 5/6 dry) silty clay; massive, breaking to
crumb and fine subangular blocky; slightly hard (dry), friable (moist); few
ferruginous concretions; main root zone; gradual to —

60—100cm

Reddish brown (as above); massive, breaking to crumb and fine subangular
blocky; firm (dry), friable (moist); very strongly weathered rocks; strongly cemented ; gradual to —

100 cm +

Same as above with weathered basalt.

Family: Midlands (F 3)
0— 15 cm

Very dark grey brown (10 YR 3/2 moist, 7.5 YR 4/4 dry) sandy loam; coarse
granular; hard (dry), friable (moist); main root zone; many ferruginous concretions; gradual to —
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15 — 40 cm

Yellowish red (5 YR 4/6) silty clay; massive, breaking to fine subangular blocky;
firm (dry), friable (moist); few roots; few ferruginous concretions; gradual
to —

40 — 75 cm

Reddish brown (5 YR 4/4) silty clay; massive, breaking into fine subangular
blocky; segregation of iron oxide; weakly cemented; patches of highly weathered
rock; gradual to—

75 cm +

Same as above with highly weathered rocks.

Family: Chamarel (F 4)
0 — 20cm

Reddish brown (5 YR 4/3) silty clay loam; weak, medium and fine crumb; soft
(dry), very friable (moist); occasional small, hard, subangular and platy ferruginous concretions; few roots; gradual to —

30 — 70 cm

Red (2.5 YR 4/6) silty clay loam to clay loam; massive breaking to fine subangular
blocky; soft (dry), very friable (moist); few roots; few platy ferruginous concretions.

Great Soil Group: Dark Magnesium Clay
Family: Lauzun (Ml)
0 — 15 cm

Very dark grey (10 YR 3/1) clay; strong, medium crumb; hard (dry), firm (moist);
few hard rounded gravels; abundant fine roots; sharp to —

15 — 60 cm

Dark greyish brown (2.5 Y 4/2) heavy clay; weak prismatic, breaking into coarse
angular blocky; very hard (dry), firm (moist); many roots; some small hard rounded stones; irregular to —

60 — 90 cm

Greyish brown (2.5 Y 5/2) heavy clay; weak prismatic, breaking into strong coarse
angular blocky; cracks, very hard (dry), firm (moist); diff'use to —

90 — 105 cm

Pale brown (10 YR 6/3); gritty with soft CaC03 accumulation

105 cm +

Very dark brown (10 YR 3/1) clay with many gypsum crystals.

Family: Magenta (M 2)
0 — 15 cm

Very dark grey (10 YR 3/1) clay; strong, medium crumb; hard (dry), firm (moist);
few small hard rounded gravels; abundant roots; sharp to —•

15 — 100 cm

Dark greyish brown to greyish brown (2.5 Y 4/2, 5/2) heavy clay; compact, breaking to weak prismatic and subangular blocky; hard (dry), firm (moist); cracks;
few medium size roots; few large rounded stones.
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Great Soil Group: Grey Hydromorphic
Family: St. Andre (D 2)
0 — 30 cm

Dark brown (10 YR 3/3, 3/4) medium clay; weak, subangular blocky; slightly
hard (dry), friable (moist); black manganese dioxide concretions; some roots;
diffuse to—

30 — 50 cm

Dark brown (10YR3/3) and brown (10 YR 4/3) medium clay; compact breaking to fine angular blocky; slightly hard (dry), friable (moist); few roots; diffuse to —

50 — 75 cm

Brown (10 YR 4/3) medium clay with yellowish mottlings; massive breaking to
fine subangular blocky; some black manganese dioxide nodules; decomposed
gravels.
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APPENDIX II
TENTATIVE CORRELATION WITH U.S.D.A & F.A.O./U.N.E.S.C.O. SOIL CLASSIFICATIONS
Mauritius
Great Soil Groups
1. Latosolic Reddish
Prairie

Family
Médine (P 1)

U.S.D.A.
Ustic Eutropept

2. Latosolic Brown Forest

Labourdonnais (P 2)
Mon Choisy (P 3)
Rose Belle (B 1)
Bois Chéri (B 2)
Richelieu (L 1)

Ustic Eutropept
Lithic Ustic Eutropept
Lithic Humitropept
Gibbsioxic Humitropept
Tropeptic Haplustox
Tropeptic Haplustox

3. Low Humic Latosol

4. Humic Latosol
5. Humic Ferruginous
Latosol

6. Dark Magnesium Clay
7. Grey Hydromorphic
8. Groundwater Laterite
9. Low Humic Gley
10. Lithosol
11. Regosol

Reduit (L 2)
Ebene (L 3)
Bonne Mere (L 4)
Rosalie (H 1)
Riche Bois (H 2)
Belle Rive (F 1)

F.A.O./U.N.E.S.C.O.
Chromic or Eutric
Cambisol
Eutric Cambisol
Eutric Cambisol
Dystric Cambisol
Ferralic Cambisol
Chromic Cambisol
Humic Nitosol

Tropeptic Haplustox
Tropeptic Haplustox
Oxic Humitropept
Oxic Humitropept
Dystropeptic Gibbsiorthox

Humic Nitosol
Humic Nitosol
Humic Nitosol
Humic Nitosol
Humic Acrisol

Sans Souci (F 2)
Midlands (F 3)
Chamarel (F 4)

Dystropeptic Gibbsiorthox
Dystropetic Gibbsiaquox
Humoxic Dysandrept
& Gibbsihumoxic
Dysandrept

Humic Acrisol
Plinthic Acrisol
Humic and Ferralic
Acrisol

Lauzun (M 1)
Magenta (M 2)
Balaclava (D 1)
St. Andre (D 2)
W
Pétrin (G 1)
Valetta (G 2)
T l , T2, T 3 , T 4

Tropeptic Torrert
Tropeptic Torrert
Typic Tropaquept
Typic Tropaquept
Plinthic Gibbsiorthox
Typic Tropaquept
Typic Tropaquept
Lithic Ustropept

Pellic Vertisol
Pellic Vertisol
Gleyic Cambisol
Gleyic Cambisol
Plinthic Ferralsol
Dystric Gleysol
Dystric Gleysol
Lithosols
Calcaric Regosol

C

Typic Ustipsamment
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