PART I

2. THE TRINIDAD REPORT:
IDENTIFICATION OF KEY SPECIES FOR
CONSERVATION AND SOCIO-ECONOMIC
DEVELOPMENT

2.1 Introduction

As emphasised in the World Conservation Strategy (Anon. 1980), the preservation
of biological diversity is of paramount importance to the future welfare of mankind.
As such, it requires urgent and co-ordinated action from both developing and
developed countries. In the face of spreading environmental degradation and increasing
species loss, one urgent priority is for us to identify, for immediate protection,
monitoring, and potential application, those species (hereafter called ‘key species’)
that are most critical

a) as keystone species to maintain the ecological integrity of ecosystems, and

b) as life-support species to ensure human survival under environmental stress

(e.g. drought, water pollution, soil pollution, etc.).

In spite of their far-reaching potential, key species as a whole have never been
systematically studied. Three key areas of study are:

a) identification and monitoring;

b) preparation of inventories; and

¢) application in native environment and the potential for introduction to new

environments to promote national socio-economic goals.

To prepare the necessary groundwork, a workshop was organised jointdy by IUCN
and CSC in which 20 leading international experts on the subject were invited from
the respective networks of both organisations (Species Survival Commission for
TUCN; Network on Biodiversity and Genetic Resources for CSC).

The workshop objective was to examine and develop guidelines and methodologies,
SO as

a) to develop systematic analysis of key species which play a controlling

influence on biotic communities (including human) especially in terms of
stability, resistance and resilience through their important linkages;

b) to identify and develop priority action on those species which present life-

support value to rural people (especially in tropical environments);

¢) todevelopthe application of information foruse in the identification mechanisms

and processes underlying occurrence, maintenance and survival of these key
species by initiating co-ordinating research on (1) theoretical/predictive
approaches, (2) experimental approaches and (3) socio-economic relevance/
interface approaches; and
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d) to develop specific research programmes for terrestrial (forests, agro-
ecosystems, etc.) and aquatic environments with emphasis on problems of (1)
drought, (2) emergency, (3) flooding, (4) toxicity of soil, (5) water and soil
pollution, etc.

2.2 Background
2.2.1 Keystone species

In most ecosystems, certain species exert a controlling influence out of proportion
to their density or biomass over the overall diversity and long-term stability of their
ecological communities. Identifying those critical species is one major objective of
the IUCN Conservation Science Programme for the next triennium.

Unfortunately, keystone species are difficult to identify: they are not usually the
most abundant, the most striking or the most glamorous members of the community.
Further, they do not belong to a particular ecological type: in a given ecosystem, the
keystone species mightinclude top camivores, decomposers, herbivores, pollinators,
some of the plants or even microbes. Up to now, except for a few celebrated
experiments, keystone species have been discovered accidentally, following their
removal — via harvesting or replacement by an introduced species — from the habitat.

The workshop was organised to examine how to undertake a systematic analysis
of all suchcases, to decipher the underlying mechanisms at play so thatit would allow
us to predict, within reliable limits, the potential keystone species in the major biomes
and habitats. A likely spin-off of this effort is the development of a co-ordinated
research programme, based on controlled experimental perturbation, to verify such
predictions in an integrated programme worldwide.

2.2.2 Life-support species

Many plant species display distinct adaptations to environmental extremes, as they
are able to grow and reproduce under such conditions as drought and desertification,
flood, water pollution, soil toxicity and high salinity. Among such species a number
can provide sources of food, materials and energy to humans, livestock and other
animals, and so are of considerable potential benefit to people. Those species are
referred to as life-support species. As such, they naturally include keystone species
since these hold the key to the integrity of 1andscapes which include both the diversity
of living biota and the human communities.

The potential value of life-support species is only now beginning to be appreciated,
and has still to receive proper recognition by agroforesters, aquaculturalists, and
more generally from ecological and environmental scientists. For example, of a
global total of some 80000 edible terrestrial plants, only about 150 species have ever
been cultivated on a large scale, and over 90% of the world’s food is produced from
less than 20 species.

As highlighted in a regional workshop of the Commonwealth Science Council
(New Delhi, April 1987), there are no integrated inventories and studies available
worldwide to allow for the use of life-support species. There is therefore a need to
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develop a strategy for action to collect information, and focus research priorities, on
key species.

2.3 Sixteen critical points for the preparation of an action plan

1  Along with the degradation of ecosystems worldwide, thousands of species and
even more genetic variants, are being lost. The main causes of this destruction are
rapid growth in human population, unsustainable levels of resource consumption by
the relatively affluent, and the impact of the increasing numbers of people struggling
to survive.

2 Some of the species (or species groups) under threat possess special economic
or cultural significance, and are essential for the survival of the ecosystems and
landscapes in which they occur. They are therefore regarded as ‘key’ species.

3  Conservation and integrated development strategies are needed to halt the
biological impoverishment of the planet. Unless human numbers are stabilised and
consumption levels are brought into balance with environmental capacities any
conservation strategies will be ineffective.

4  Conservation efforts to save species and maintain ecosystems have expanded in
recent years. Historically these efforts have tended to focus on rare and beautiful
species. Today, there is increasing concern for species having particular ecological,
economic and cultural significance. Although conservation priorities are recognised
for species of obvious economic importance, such as rice, eucalyptus, cows or
catfish, many other species of key ecological and socio-economic importance will be
lost unless action is taken urgently, within the next decade.

§  The objectives of the workshop were considered in the following three ways:
a) to begin to identify such species;
b) to define the most urgent research priorities; and
¢) to identify priorities for conservation/development action.

6 A small, but unknown, fraction of the world’s plant species has a
disproportionately important role in the ecological processes that maintain the
totality of life on this planet. It is important to relate human life and biological
diversity to the sustainable ecological and social systems of the Earth. The species
that do this are called ‘ecological key species’ (or ‘amplifier species’).

7  Similarly, another unknown fraction of the world’s species, used by people for
food or for their culture, makes adisproportionate contribution to people’s social and
economic well-being. Such species are called ‘socio-economic key species’ (or
‘service species’).



The Trinidad Report

8 Bothecological and socio-economic key species can be ‘Life-Support Species’.
Conservation of these key species will result in the conservation of many other
species and assists in the long-term survival of human communities.

9 Ecological key species and species groups are key with respect to certain major
natural processes, particularly:

a) organic production,

b) nutrient accumulation,

¢) habitat structuring,

d) colonisation,

¢) herbivory,

f) pollination,

g) seed dispersal,

h) decomposition,

i) predation, and

k) defence against parasites and predators.

10 Socio-economic key species and species groups are key with respect to certain
categories of use, particularly
a) commodities (important economic products such as foods, animal feed, fibre
and medicines),
b) genetic resources (source of new domesticates and of improvements to
established domesticates, and of potential value in biotechnology),
¢) cultural value (significant contribution to the spiritual, emotional, and/or
psychological lives of people), and
d) environmental management (use by people to modify, stabilise or rehabilitate
environments).

11 Certain species and species groups are key both ecologically and socio-
economically (and some ecological and socio-economic key species are important in
more than one of the categories listed in (9) and (10) above).

12 Key species and species groups are usually specific to particular ecological,
cultural and economic circumstances. In other words there are few, if any, universally
key species. Likewise, one cannot anticipate which species, or which genetic
variants, might become significant in the future. In other words, species not
considered important today may become key tomorrow.

13  Although we know of a large number of socio-economic species, knowledge of
key species among them is highly fragmented and often limited to their immediate
users. We know much less about ecological key species and can identify only a few.
Improving our knowledge of key species is essential; the starting point is in their
recognition.

As a preliminary step examples of key species that are thought to have ecological
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and socio-economic importance are given in Appendix 2.1. In Part II, Appendices
A-E focus on some of the key species of five countries around the world.

14 Because of the rapid loss of species and reduction of genetic variability, direct
conservation action is needed now, not next year or sometime in the future. At the
same time intemational research co-ordination to identify key species is called for.
The sooner the results of research can guide action, the better it will be for the
sustainability of human life on this planet.

15 A strategy for conservation and sustainable use of key species and species
groups should include the following six points

a) Management and protection of those areas where key species and species
groups, occur should ensure their long-term survival, at the same time
recognising the needs and rights of the local human population.

b) Conservation plans to identify and maintain migratory key species should be
developed.

¢) In human-modified ecosystems the contribution of agriculture, silviculture
and aquaculture to the maintenance and genetic improvement of socio-
economic key species should be encouraged.

d) In degraded lands restoration through the use of key species and species
groups, particularly nutrient accumulators and ecosystem engineers, should be
promoted.

¢) The most efficient and best adapted species (and genetic variants of such
species and other species) should be identified.

f) Native species and genetic variants of native species should be investigated
and tested before using exotic species.

16 Particular attention should be paid to three groups of key species, namely
a) species that serve as both ecological and socio-economic key species,
b) threatened ecological and socio-economic key species, and
¢) key species with known, yet unfulfilled, socio-economic potential.

2.4 The twelve recommended actions
2.4.1 For Governments and Government Agencies

1  Govemments should promote the identification of both ecological and socio-
economic key species, and assess their ecological and socio-economic contribution,
within their own countries.

2 Govemments should support those local socio-economic systems that are
actually, or potentially, compatible with the maintenance of key species, and explore
with the local people involved ways of supporting such systems sustainably.
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3  Govemments should determine whichkey species are adequately maintained in
the protected area system of their country, and should as a matter priority make
adequate provision for the conservation of those species that are not adequately
protected.

4 Governments should ensure that the germplasm of key species is properly
collected, conserved and made available including, where appropriate, through
captive breeding programmes.

5 Regardlessoftheirsocio-economic importance, species should not be translocated
to new bio-geographic provinces (whether marine or continental) without stringent
evaluation of the likely ecological consequences.

2.4.2 For International Agencies

6 Therelevantagencies should promote the international co-ordination of research
programmes and information systems concerning key species.

2.4.3 For Non-Governmental Organisations (NGOs)

7 National and international NGOs should consider and advocate the most
effective way to promote the conservation of key species.

8 NGOsshould promote the information gathering process on, and the conservation
of, key species at the local community level with particular emphasis on the
perceptions and practices of indigenous peoples, recognising especially the
contribution that women make in this process.

2.4.4 For the research and technology sector

9 A major research effort is required to identify ecological key species in natural
and semi-natural ecosystems. A much better understanding is needed of how key
species influence the diversity and the structure of major ecosystems.

10  Research should be carried out on ways of using native key species, exploiting
their fullest genetic variability, for socio-economic development activities such as in
silviculture, cyclical agriculture, aquaculture and land rehabilitation.

11  The range of genetic diversity in key species be assessed for its potential use
and should be conserved in perpetuity, incorporating modem developments in
biotechnology as appropriate.

12 Research on the ecological implications of global change must be closely
integrated with research on key species and their conservation in a changing
environment.
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2.5 Motion of Thanks

The participants in the workshop (listed in Appendix 2.2) express their profound
gratitude to the Government of Trinidad & Tobago for its generous hospitality, and
in particular the Minister of Agriculture, Dr Brinsley Samaroo; and to NIHERST,
especially its President (Mr Frank Rampersad), Chairman (Professor Courtney
Bartholomew) and staff (Christiane Francois, Lisa McShine, Clayt La Motte, Denyse
Singh and Lauren Chang) for their assistance in making the meeting such a success.

2.6 Reference

Anon. (1980). World Conservation Strategy: Living Resources Conservation for Sustainable
Development. International Union for the Conservation of Nature and Natural Resources (IUCN),
United Nations Environment Programme (UNEP) and World Wildlife Fund (WWF).
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Identification of key species for conservation and socio-economic development
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The Trinidad Report
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APPENDIX 2.2

LIST OF PARTICIPANTS
IUCN/CSC Workshop on Key Species
Port-of-Spain, Trinidad & Tobago, 15-19 March 1989

Prof. Balasubramaniam
Head, Department of Botany
University of Peradeniya
SRI LANKA

Prof. Frangois Bourli¢re
Honorary President, INTECOL
15 avenue de Tourville

75007 Paris

FRANCE

Prof. A. D. Bradshaw

Dept. of Environmental Biology
University of Liverpool
Liverpool L69 3BX

UK

Dr Frédéric Briand

Director, Ecology Programmes

IUCN- The World Conservation Union
1196 Gland

SWITZERLAND

Dr James Davie

Senior Research Officer
Queensland National Parks and
Wildlife Service

Central Region, PO Box 1395
Rockhampton 4700
AUSTRALIA

Prof. Frangois Doumenge
Directeur, Musée
Océanographique
Avenue Saint Martin
98000 Monaco Ville
MONACO

Dr Stephen Edwards

Director, Species Survival Programmes
TIUCN -

The World Conservation Union

1196 Gland

SWITZERLAND

Prof. Vemon Heywood
Director, Botanic Gardens
Conservation Secretariat
53 The Green

Kew

Richmond

Surrey TW9 3AA

UK

Dr Wayne Hunte

Director, The Bellairs Research
Institute of McGill University
St James

Barbados

WEST INDIES

Dr Promila Kapoor-Vijay
Coordinator, Biodiversity and Genetic
Resources Network

Commonwealth Science Council
Marlborough House, Pall Mall
London SW1Y SHX

UK

Dr Virendra Kumar
Department of Botany
Zakir Hussain College
University of Delhi
New Delhi

INDIA



Prof. John Lawton
Department of Biology
University of York
York YO1 5DD

UK

Dr Alison McCusker

Head, Research Programme
IBPGR/FAO

Via delle Terme di Caracalla
00100 Rome

ITALY

Dr Gene Pollard

Department of Plant Science and
Biochemistry

University of the West Indies

St Augustine

TRINIDAD

Dr R. Prescott-Allen
627 Aquarius Road
RR2

Victoria

British Columbia
CANADA VOB 5B4

Prof. P. S. Ramakrishnan
Department of Biology
Jawaharlal Nehru University
New Delhi 110067

INDIA

Prof. John Spence

Department of Plant Science and
Biochemistry

University of the West Indies

St Augustine

TRINIDAD

Dr M. B. Usher
Department of Biology
University of York
York YO1 5DD

UK
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