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Preface

The organization and promotion of research on the natural
resources of the tropical world, including the periodical
assessment and evaluation of the state of knowledge in
this field, has always figured prominently in Unesco’s
co-operative international scientific programmes. In 1956,
at a time when Unesco’s Arid Zone Research Programme
was in full swing, a more modest programme of research
on the humid tropics was launched. Apart from the in-
trinsic usefulness of establishing a synthesis and dissemi-
nating the results of research carried out in different parts
of the world and covering a very wide range of topics,
these efforts demonstrated the value of integrated resource
research as opening the way to an interdisciplinary approach
to the planning of development projects founded on a
sound ecological basis; they also brought fresh recognition
of the vital interplay between fundamental research and
land-use requirements, in which human aspects are of the
utmost importance.

Works such as A Review of the Natural Resources of
the African Continent (1963) and Natural Resources of Hu-
mid Tropical Asia (1974) bear witness to Unesco’s desire
to present as full a picture as possible of world knowledge
of natural resources in different regions and continents.
These studies, however, were still sectoral in their approach
and followed the lines of the major scientific disciplines and,
in particular, maintained the classic separation between the
social and natural sciences. Between 1961 and 1972, with
the International Biological Programme, a serious effort
was made to promote research on the productivity of ter-
restrial and aquatic ecosystems without regard to disci-
plinary boundaries, at least in the realm of biology; thus
ecology and ecological methods came to the forefront of
research at the regional and the international level; the
most important results were obtained in the temperate
zones, the tropical world having been the subject only
of limited and specific research undertakings. There re-
mained, however, the task of linking the knowledge ac-
quired on the functioning of natural ecosystems to the
various ways of development and management.

The time had therefore come to consider the whole
question of making rational use of and of conserving the
resources of the biosphere on the basis of scientific know-
ledge already possessed or likely to be acquired in the future.
The intergovernmental Biosphere Conference, convened by
Unesco in 1968, marked a turning point in this respect
since it confirmed the view that social and economic devel-
opment was intimately linked with the rational use of

renewable resources and that the conservation of these
resources should be seen as an element of their rational
use on a sustained yield basis, rather than as an obstruction
to it. Thus the Conference gave a clear call for a new
conception of man’s relationship with his environment
based on an approach to development that did not compro-
mise resource renewal. This was the underlying theme that
led to the launching, in 1970, of the intergovernmental
Man and the Biosphere (MAB) Programme. The Biosphere
Conference bore witness to the spread of ecological aware-
ness throughout the world and to the need, first and fore-
most, to establish resource inventories and to broaden and
to synthesize our basic knowledge. In this domain, Unesco,
in co-operation with other United Nations Agencies, was
actively preparing and publishing a series of thematic maps
relating to the environment and its resources. This action
was accompanied by the development of comparable meth-
odologies and agreed nomenclatures, practical examples of
which are to be found in regional vegetation maps, the
FAO/Unesco Soil Map of the World and the WMO/Unesco
climatic atlases. Direct assistance was given to various
research institutes, such as those created under the Arid
Zone Research Programme, and to scientists in developing
countries not only to enable them to acquire the techniques
of integrated natural resource survey, but also to ensure that
the development of natural resources was more closely linked
to socio-economic conditions whilst taking into account
biological productivity and other ecological constraints.
Unesco’s concerns and activities with regard to research
and to the synthesis of knowledge relating to natural
resources and 'their rational management were put before
the United Nations Conference on the Human Environ-
ment (Stockholm, June 1972), which culminated in the
creation of the United Nations Environment Programme
(UNEP). In pursuit of its role of co-ordination and stimu-
lation, UNEP gave priority to the study of the functioning
of terrestrial ecosystems with a view to their rational man-
agement. In the UNEP plan of action, arid lands, rangelands
and pastures, forests and tropical wooded areas were picked
out for special study and urgent action. Thus there was
complete accord with the themes of the MAB Programme
the objective of which is ‘to develop the basis within
the natural and social sciences for the rational use and
conservation of the resources of the biosphere and for the
improvement of the global relationship between man and
the environment; to predict the consequences of today’s
actions on tomorrow’s world and thereby to increase man’s



ability to manage efficiently the natural resources of the

biosphere’. Two of these themes are particularly concerned

with the tropical world.

1. Ecological effects of increasing human activities on
tropical and subtropical forest ecosystems.

2. Impact of human activities and land use practices on
grazing lands: savanna and grassland (from temperate
to arid areas).

Thus the joint action of Unesco and UNEP in preparing

this state-of-knowledge Report on tropical forest ecosys-

tems can be seen as a natural outcome of the desire to
provide better guidance to research that is vital for the
satisfactory management of these ecosystems and to contrib-
ute to the training of specialists in the various scientific
fields involved. Not only does this initiative follow logically
from the priority accorded by Unesco and UNEP in their
respective programmes to tropical forest ecosystems, it also
provides another opportunity for Unesco to underline its
preoccupation with the synthesis and diffusion of know-
ledge. For this reason the Report attempts to summarize
the results of research undertaken over the past two decades,
to point out gaps in knowledge and to sketch out the
lines of future research. It is therefore intended as a tool for
action while at the same time offering teachers and students
a valuable source of information and documentation.

Another similar report on tropical grazing land eco-
systems is in preparation.

The elaboration of this world Report was a complex
operation in which many experts from the tropical regions
as well as the non-tropical world took part. It also involved
the invaluable co-operation of the United Nations Special-
ized Agencies, in particular FAO with whom Unesco also
collaborates closely in a number of activities under the
MAB Programme. Unesco, UNEP and FAO wish to
express their gratitude to all those who helped in the
preparation of this work. Final editing and the many
revisions required to ensure a homogeneous presentation
were carried out by A. Sasson (Division of Ecological
Sciences, Unesco) with the assistance of B. Hopkins (New
England College, Tortington Park, Arundel, Sussex, United
Kingdom).

The designations employed and the presentation of the
material in this work do not imply the expression of any
opinion whatsoever on the part of the Secretariats of Unesco
and UNEP concerning the legal status of any country,
territory, city or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries.

The views expressed in this book reflect the opinions
of their authors and not necessarily those of Unesco, UNEP
and FAO.
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Foreword

Forests and woodlands form the natural type of vegetation
cover in most of the humid and subhumid parts of the
tropical world. They are important for many reasons, not
least because of their role in meeting man’s needs for
timber, food and other economic, environmental and socio-
cultural values. For many developing countries, the wise
use of the resources provided by tropical forests, and the
balanced rural development of zones covered by them,
lie at the heart of their national development strategies
and programmes. One aspect of these strategies and pro-
grammes is the search for improved sylvicultural and affor-
estation techniques, as well as ways and means for more
effective use of tropical hardwoods, including the marketing
of tropical timbers and pulping. Another aspect concerns
the conversion of tropical forests on a sustained yield basis
to tree crop plantations and to mixed agricultural systems,
particularly at the village level.

Some progress has been made in certain of these prob-
lem areas in particular parts of the world. In most areas,
however, sound scientific information on which optimal
development can be based is lacking or is not readily
available in useable form. In many areas of the humid
and subhumid tropics, there is a clear need for much
greater information on the quality and availability of ter-
restrial biological resources, and on the ecological and
social constraints to successful change in land use and
enhanced productivity on a sustained yield basis. Assess-
ments are particularly needed on the ecological and social
implications of different land-use options and management
practices in specific situations.

At the same time, better use should be made of the
information that is already available on tropical forest eco-
systems. Mechanisms are needed for the effective and rapid
communication of relevant scientific information, and its
timely insertion in the key policy-making processes. These
mechanisms must be developed primarily at the local and
national levels, since it is at these scales that the problems
of resource use and ecosystem management have essentially
to be tackled.

In addition, the synthesis and exchange of information
between and among countries which share similar ecological
conditions and comparable socio-economic and land-use
problems, must be encouraged if more efficient use is to
be made of existing knowledge. It is here that international
organizations have a traditional role to play and a particular
function to fulfil. Recognition of this role and function
led Unesco, UNEP and FAO to agree to undertake a

collation and synthesis of existing information on tropical
forest ecosystems, and to make this information available
in a single volume. The present publication represents the
result of this co-operative venture, which was undertaken
in consultation with other international intergovernmental
and non-governmental organizations and with a large num-
ber of national institutions and individual scientists.

This Report aims to provide a clear summary of know-
ledge of the structure, functioning and evolution of tropical
forest ecosystems and of the human populations that live
within and around these ecosystems. It also describes some
of the main patterns of use by man of these ecosystems.
In presenting this information, the Report attempts: to
identify gaps in knowledge; to present recommendations
for future research; to indicate appropriate methodologies
for problem-oriented studies on tropical forest ecosystems;
to describe examples of land and resources management,
and to examine some of the reasons for success or failure
in specific concrete situations; and thus to highlight needs
for future orientation in land-use development and man-
agement strategies.

Even a report as large as this one cannot be an exhaus-
tive and encyclopaedic work. In the areas of management,
marketing, economic development, etc., the main facts have
been summarized. It was neither possible nor desirable to
enter into great detail; this is especially so as FAO is
preparing a publication on these aspects, which will comp-
lement this state-of-knowledge report; it is anticipated that
the two studies will together adequately cover the subject
of tropical forest ecology, exploitation, management and
development.

The Report does not give equal emphasis to the various
types of tropical forest ecosystems. It is mainly concerned
with the lowland evergreen rain forests of the humid tropics,
but whenever possible other types of dense tropical hu-
mid forest ecosystems are included. The so-called semi-
deciduous and deciduous or seasonal moist forests are
therefore mentioned in several parts of the Report. Apart
from a case study on the African miombo, the dry tropical
forests—whether open or closed in structure—are generally
excluded. They will to a certain extent be treated in another
state-of-knowledge report on tropical grazing land ecosys-
tems, to be published by Unesco in 1978.

There are some departures from the planned shape.
Initially, the idea was to base the Report on information
from integrated studies on man’s relationships with tropical
forests in specific geographic areas. At an early stage, it
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became apparent, however, that there were very few pub-
lished studies on tropical forest ecosystems which had econ-
omic, social, cultural, biological, and physical dimensions.
There was, and is, a general lack of case histories of assess-
ments of land-use options and management strategies which
incorporate short- and long-term ecological and social
constraints and which operate at ecologically and socially
acceptable scales in time and space. This lack of published
information from interdisciplinary research meant that a
somewhat traditional and sectoral structure was adopted
for this Report—a structure which reflects the main group-
ings of disciplines involved.

The Report comprises three principal parts. Part I
chiefly contains the research results of biologists and other
natural scientists. Fourteen chapters deal with the descrip-
tion, functioning and evolution of tropical forest ecosys-
tems, covering both disturbed and undisturbed situations.
It includes information on composition, structure, biomass,
primary and secondary productivity, water budgets, nu-
trient cycling, energy flow, stability, species interactions,
succession, growth, regeneration, pests and diseases. In
certain chapters, some comparative data are presented for
food and tree crops which have replaced tropical forests
in many lowland areas.

Part IT will be of particular interest to demographers,
social anthropologists, ethnologists and other scientists, as
well as resource managers and land planners. It is mainly
concerned with the biological behaviour and socio-cultural
aspects of the human populations living in and around
tropical forest ecosystems and with their patterns of use
and management. In several chapters, attention is drawn
to the role that the understanding of traditional resource
use strategies of local populations can play in the develop-
ment of new management techniques. Emphasis is also
given to the key relationship that exists between traditional
land-use systems and their associated social systems on
the one hand, and the ecological constraints of the biological
and physical environments in which they exist on the other.
Part II ends with an exposé of the policies of forest pro-
tection, conservation, management and development, as
they are related to scientific and technical knowledge and
to socio-economic considerations.

Part III of the Report contains eight regional case
studies which describe specific tropical forest ecosystems
from various viewpoints (either basic research or utilization
and management) to illustrate the kind and orientation of
research.

The preparation of the Report was started in 1974.
Following discussions between the international organiz-
ations concerned, contacts were made with a wide range
of national and regional institutions and individual scientists
concerned with various aspects of research and manage-
ment of tropical forest ecosystems, and their inputs to
the Report were solicited. These contributions were passed
on to consultants who, working at world level, drafted
the various chapters of the Report. Subsequently two
workshops were held in June 1975, at Unesco’s head-
quarters in Paris, to assess and review the various contri-
butions and to try to achieve an integrated and balanced
presentation of the information which would meet the
requirements of the Report. The final editing of the work
started in 1976.

In editing contributions to the Report, an attempt
was made to achieve harmony in presentation and consist-
ency in the use of terms and abbreviations, without sup-
pressing individual styles. Each chapter bears the individual
stamp of its author. In some cases, authors have inclined
towards particular viewpoints which may prove provoca-
tive. The primary editorial aim has been to ensure accuracy
of facts while retaining the privilege of authors to draw
inferences. As in any multi-author book, there is inevitably
a certain uneveness in the comprehensiveness and detail
of the various chapters. In order to help the specialist,
an effort has been made to give each chapter some auton-
omy, while linking it to the general requirements of the
Report. Each chapter ends with a concise conclusion, an
identification of gaps in knowledge, recommendations for
future research and a selective bibliography. For several
chapters, the major references are indicated in the bibli-
ography with an asterisk; the absence of asterisks in other
bibliographies indicates that these are already selective.
Furthermore, for documentation purposes, several refer-
ences of general interest, not quoted in the text, are added
in the bibliographies.

It is hoped that this Report will provide, for a number
of years, a useful source of facts and ideas for all those
interested in tropical forest ecosystems. In particular, it is
hoped that the Report will prove of practical value to
those concerned with the design and conduct of research
and management programmes in the countries and regions
concerned. The Report should also be helpful to a variety
of national and international activities in the fields of train-
ing, education and information exchange.



Part 1

Description, functioning and evolution
of tropical forest ecosystems



LW FELEARFAELI L.  www. ertongbook. com



