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nvi ronment and partnership

were the keynotes of ORSTOM s

work in 199l

In the run-uptotheinternational con-
ference in Rio, 3 nunber of initiatives
were taken on the |iEnvironment and
devel opnent™" front. For exanple, an

i ncentive operation on "Dynam cs and
utilization of renewable resources”
was created, nmmjor prograns were

| aunched on iiHealth and Environ-

nment "and" Fal | owi ngi nWest Africa",

and the "Long-term Savanna net -

wor k" was set up. A conpilation of
papers on aridity and a synthesis of
work on the region around the Mare

| eursi (region of Burkina Faso) in the
Sahel were conpl eted, and publica-
tions included two conpilations on
Hshi ng and smal | -scal e sea Hsheri es
and a special issue of Cahiers des

Sci ences hummi nes devoted to pastora
soci eti es and devel opnent. All these
publications reflect the thoroughly
systematic, holistic and multi-disci-
plinary nature of ORSTOM s devel op-
ment research, and its close rel ations
with the societies and environments it
studi es. 50 the new gl obal concern for
environnental issues in devel opnent
di d not catch ORSTOM unawar es

- rather, it meant legitinmation and
recognition of the Institute’ s existing
appr oach.

Al'so nmuch in evidence in 199 was

the second keynote feature of

ORSTOM s work: its enphasis on

col | aborative research. The guidelines
in the "Projet dl Etablissenent de

Il ORSTOM' or PEO (ORSTOM s Stra-

tegic Plan) on greater openness to-
war dspart ner si nt heNor t handSout h

took concrete formin a nunber of
initiatives that have worked a
thorough change in the Institute’s
relations with the outside world. The
nost significant nmove in this direction
was the |l Partnersl Forum' held at

the Mnistry of Research in Paris. The
Forum br ought together about a hun-
dred scientists and research managers
from sub- Saharan Africa, at the invita-
tion of France’'s |eading research
FOREWWORD

institutes and with support fromthe
Third World Acadeny of Science and

the African Academny of Science. The
Foruns concl usi ons constitute a

conmi trent by Frances overseas de-

vel opnentresearch comunityto ful
cooperation with the scientific com
muni ties of the South. For a strong
scientihc corps in these countries,
with fully-I1edged nenbership of the

i nternational scientihc conmunity, is
both a powerful tool and an indicator
of devel opnment; to help such a com
munity energe and grow strong is to
ai d devel oprent .

It is vital to integrate this Southern
scientific comunity into the ngjor



envi ronnental research prograns:

one knows how i nportant the inter-
tropi cal zonei sf or gl obal envi r onmen-

tal issues. Collaborative research here
finds one of its best justifications.
avoi di ng both an excessively | oca
approach that would be too fragmen-
ted and circunstantial, and an overly
gl obal approach that woul d be inope-
rative.

These are by no neans new i deas; we
have put them forward often enough

in the past. Northern governnents

and research bodi es and the interna-
tional institutions rmust now apply
them nore systematically, undertak-

i ngj oint research prograns with their
partners, providing research-based
training in research and supporting
Sout hern researchers in ternms of both
wor ki ng resources and publications.
ORSTOM for its part, is continuing
and expanding its support for the
scientific comunities and institu-
tions of the South. For exanple, the
oceanographic centre in Abidjan is
now under Cote |voire managenent

and the ORSTOM centres in Bangu

and Brazzavill e are being upgraded.
Scientific apprai sals have been nmade
of the work of hfty-seven Sout hern
researchers working with ORSTOMV

under contracts of association. The
External Rel ations Service has been
eval uati ng ORSTOVs various part-
nership research formulae: four hun-
dred col |l aboration contracts or agree-
ments of one kind or another have
been signed, while nearly five hundred
trai nee researchers and forei gn post-
graduat es worki ng on theses have

been given research training. Al these
nmeasures help to pave the way for
cooperative devel oprent .

Wth this new awareness, this new
recognition of ORSTOM s specific
tasks in the scientific arena and the
appropriate nethods of approach, the
need to nake efficient use of scientific,
techni cal and administrative resour-
ces becomes even nore evident. This

is why ORSTOM s scientific work and
its administrative structure in France
have been reorgani zed. This has been
done in a spirit of optimsm Ermy
directed towards partnership, open-
ness, a wel com ng approach - for a

pi oneering policy will always be fragile
unl ess supported and shared. For the
future, ORSTOM has every hope of
successfully involving the French and
i nternational research comunities
even nmore closely in scientific coop-
eration for devel oprent.

In the front Iine of ORSTOM s work,
however, are its workers in the field.
The whol e Institute stands solidly be-
hind them for it is they who, day by
day, share with their partners the

har dshi ps and uncertainties of non-
devel opnent situations.



In this report of ORSTOM s activities
inl 991 . we cover three aspects ofthe
Institute’s work: its approach to envi-
ronmental issues, grounded in nearly
hfty years of research in tropical re-
gions, its cooperation w th Southern
scientihc conmmunities and its contri -
bution to applied devel opnent re-
search.

M chel Levallois

Chai r man

Board of Trustees

Gerard Mnter

Director Ceneral |
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RSTOM - the French Institute

of Scientific Research for

Devel opnent in Cooperation -

is a State-owned public service body
under the joint authority of the

M nistries responsible for research and
for cooperation and devel opnent.

Wth a budget of nearly one billion
francs and a staff of 2.500 based in forty
establ i shments. ORSTOM conduct s
research into intertropical environments
inthirty different countries.

| .500 ofthe staff are senior and
internediate scientific and technica
grades. of whom

- six hundred are French expatriates
spendi ng several years in Africa.

Latin Anmerica. the Caribbean.

Asia or the Paci hc, working in national
regi onal or international research
institutes or in ORSTOM s own
establ i shments:

- five hundred are intermediate
technical staff from Southern countries;
v about a hundred are foreign
researchers working directly on

ORSTOM r esearch prograns. under
contract.

ORSTOM of fers its partners prograns

and findings on four keynote

t henes:

7 Environnent and mmj or ecosystens.
,_Agriculture in fragile tropica

envi ronnent s.

- Health and environnent.

- People in changing societies

# The Institute al so offers expert
apprai sal . diagnosis and survey services
to public and private sector bodies, be
they French. foreign or international
ORSTOM provi des training

for young researchers. French and

non- French. through its research

pr ogr ans.

Training nay take place in the field.
in ORSTOM s own | aboratories

or in those of its Northern or Southern
partners. It takes several fornms:

- supervising trainees on research
grants or training/professional

pl acenent contracts (150 a year):

# playi ng host to student trainees

(300 a year):

- providing university teaching and
thesi s supervi sion.

ORSTOM has

five multi-disciplinary

scientific departnents:

Eart h/ ocean/ at nosphere

(Terre. ocean, atnosphere - TOR
Continental water (Departement Eaux
continental es - DEQ)

Envi ronnent and agricultural activities
(Mlieux et activites agricoles - MAA
Heal th (Departenent Sante - DES)

Soci ety/ ur bani zat i on/ devel opment

(Soci ete. urbanisation. devel oppenent -
SUD)

These departnments between them

run forty-one research units.



Progranms are designed and set up

at departnental level. and carried out
by teams fromthe research units.

The inter-disciplinary nature

of its research thenes and net hods

is a hallmark of the ORSTOM

appr oach.

Seven Scientific Comittees

make regul ar assessments of progress
in the prograns and researchers’
careers.

These committees cover nore than
forty disciplines. grouped as follows:
- Geol ogy, geophysics

, Hydrol ogy. soil science

- Hydrobi ol ogy, oceanography

- Botanical sciences

, Biology and biochemistry as applied
to man

- Soci al sciences

_ Comuni cati on and engi neering

sci ences.

The Scientific Counci

is the body that guides and eval uates
ORSI' OM s sci entnt policy.

It gives its opinion not only on the
research prograns but also on the

di ssem nation, transfer and utilization
of results and Hndings: it therefore
exam nes policy on STlI. training and
application of results.



ENVI RONMVENT:  OBSERVI NG,

UNDERSTANDI NG, ANTI ClI PATI NG

nvi ronment al i ssues have al ways

been a central thread in ORSTOM s
research work. Starting fromthe
naturalist’s descriptive approach to
natural environments and the basic task
of catal oguing resources, the Institute
has gradually shifted its stance to take
account of the relations between

soci eties in devel oping countries

and their environnent. For today,

the tropical countries nust find a way
to handl e both rapid devel oprment

and rapid popul ati on grow h

- a conbi nation which is |eading

to severe disruption in the relations
bet ween societies and their
environnents. This al so makes

it essential to involve these countries
fully in the search for technol ogies
and forns of devel opnent that will be
consi stent with naintaining
environnental quality for the planet
as a whol e.

ORSTOM has been gathering data

of various kinds for many years.

It has a thorough practical know edge
of changes in tropical natura

envi ronnents under the inpact

of climate and human activity;

and it has a | ong-standi ng experience
of cooperative research. This makes it
the first-choice scientific partner
for many Southern countries.

In collaboration with other scientific
institutes in France, Europe and the
Third Wrld, ORSTOMis al so invol ved
in international prograns in the
intertropical zone

The Institute’s work hinges around
certain unifying thenes that are of
maj or i nternational concern or match
demand from partners in the devel opi ng
countries.

The climte

Human activity - particularly when

it involves the em ssion of substances
that alter the physical and chem ca
properties of the atnosphere -

has a marked effect on the evolution
of the climatic system and resultant
changes to the gl obal radiation bal ance
can lead to warning of the earth's
surface. These changes have conpl ex
consequences which, with current

know edge, are difficult to forecast.
Di sturbances to the hydrol ogic cycle,
linked with a rise in tenperature, can
provoke changes in biosphere patterns:
rises in sea levels, changes in

the distribution of major ecosystens,
and aridification - or, conversely.

an increase in humdity in certain
areas. etc.

| The big international prograns

The increase in awareness of the risks
to be taken over the next few decades
and their soci o-econom ¢ consequences
has led to the inplenentation of |arge-
scal e international research prograns



ai med at gaining a better understanding
of climatic variation and its impact on
environnents and resources: The World
Climate Research Program (WCRP) and
the International Geosphere-Biosphere
Program (1 GBP)

- The WCRP is tackling two basic
guestions: to what degree can the
climate be forecast. and what effect
do humans have on climatic evol ution?
Wthin the context of the PNEDC
program (Programre national de |a
dynam que du climat), which coordi-
nates French research on these thenes,
ORSTOM i s participating

in the follow ng sub-prograns:

| TOGA (Tropical Ocean and d oba

At mosphere) is studying exchange

and interaction between the ocean and
the atnobsphere in tropical areas.
ORSTOM and | FREMER (I nstitut

frangai s de recherche pour Ilexploita-
tion de la ner) are responsible to
TOGA' s international data processing
center for subsurface observations.

| WOCE (World Ocean Circul ation
Experiment) is setting up a nodel of
ocean/ at nosphere patterns to study

gl obal ocean circul ati on patterns and
long-termclimte forecasting.

| GEVEX (d obal Energy Water
Experiment) is to comence in 1995

and will be concerned with the
hydr ol ogi ¢ cycle. The program w ||
study the transfer of water and energy
in the atnosphere and on | and

and sea surfaces. The aimis to forecast
changes in the distribution of the
worl d’s water due to climatic change
and hurman activity. One project in this
context is the HAPEX- Sahe

experiment (Hydrol ogi c Atnospheric
Pil ot Experinent in the Sahel) which

i s being coordinated by ORSTOM

in N ger.

-The 1 GBP, setup by | CSU, descri bes,
anal yses and nodel s the basic
processes governing interactions

bet ween t he geosphere and the

bi osphere; it al so assesses the effect
of human activity on their evol ution
Scientists have proved that the

bi osphere plays a decisive role in the
evol ution of the entire system

Emi ssi ons of greenhouse gases,

def orestati on of tropical areas and al
types of pollution have a substantia

i mpact on environnental change.

ORSTOM i s involved in a range of
progranms on this thenme, including the
JGOFS (Joint dobal Ocean Flux Study),
which is studying the carbon cycle inits
ocean phase.

| National and bilateral progranms

Over the last few years, ORSTOM has
been col |l aborating with its French and
Sout hern partners to initiate a range of
research projects on the relationship
between the climte and the

envi ronnent .

_ | GBP Ecosystens Program part of this



programis to exam ne the inpact of
climatic changes on the functioning of
several |arge ecosystens and the

i nfl uence they have on the gl oba
environnent. Three mmj or projects have
been set up:

| The SALT project (Savanes a |ong
terne), mainly being conducted in
Africa, in which ORSTOM i s

col l aborating with several French and
African | aboratories. This programis
exam ni ng the ways in which savanna
regi ons are effected by di sturbance
fromnatural or human sources, their
role in the interchange of water vapor
and carbon dioxide with the

at nosphere, and the incidence of these
i nt erchanges on regional clinmate.

| The ECOFI T project (Changenents

gl obaux, ecosystenes. pal eo-
ecosystenmes des forets intertropical es)
comenced in 1992 in the wake of
nunerous earlier studies. This program
whi ch invol ves Africa and South
America. brings together research
teans from France and ot her countries.
It is assessing the inpact of climatic
variations on forest ecosystens in
intertropical regions fromthe | ast

gl aciation through to the present tine.
The forest regions have been
transforned by the variations in
tenperature (4-5: F) and precipitation
that have taken place over the | ast

| 0. 000 years. Know edge of these
processes will nake it possible to
devel op and validate forecasting nodels
for the evolution of these ecosystens
over the next few decades.

| The PEQ@ project (Programre d’ e’ tude
de | a geosphere intertropicale) is
studying the evol ution of ecosystens



in intertropical continental regions.
Part of the research on the major river
basi ns (Zaire. Amazon) is ained at
estimating the outflow of solutes and
sedi ment fromthe continent to the
ocean. This work will make it possible
to assess the effect of climatic
variations on soil erosion and | eaching
and the | ong-term consequences on

| and use in catchment areas.

| Cimatic environment and water

resour ces:

Water is critically inportant in
intertropical regions. Accordingly.
ORSTOM has spent a great dea

of time working on continenta

hydrol ogy and is running a | arge
nunber of neteorol ogi cal and
hydr ol ogi cal stations in many tropica
cat chment areas.

ORSTOM i s al so contributing

to the mai ntenance and nonitoring

of hydrol ogi cal networks in severa
tropical countries. In addition. the
Institute has devel oped a satellite
tel etransm ssion systemto coll ect

real -tine data and to render the
nmeasur enent stations sel f-regulating:
the I ong series of hydronetry and

rai nfall measurenents taken in West
Africa are unique climtic records.
The collection and critical study

of the quality of this information
carried out by the international Water
Assessnent project. provides a nore
reliable basis for work ai med at
under st andi ng changes in climte and
wat er resources.

Bi ol ogi cal diversity

The exploitation of natural resources.
the transformation of | andscapes

and the destruction of certain
ecosystens has led to the

di sappearance of a | arge number

of plant and aninmal species in tropical
countries. These factors al so increase
awar eness of the need to conserve
manki nd’ s natural heritage. evol ved
over mllions of years, so that it can be
passed on to future generations.
Destruction of the environnent also
neans the |oss of still untapped or
undi scover ed resources.

The reduction in biological diversity is
affecting the way in which ecosystens
function.

The issue of biological diversity has
attracted the interest of biologists al
over the world. ORSTOM s research
seeks to gain a better understanding
of tropical diversity: enunerating
species. mapping their distribution
studying their relationship to
ecosystens and human activity.

| Catal oguing and distribution

mappi ng of species in tropica

envi ronnent s

The purpose of current work on
deep-ocean benthic flora and fauna

in the Pacific. continental aquatic and
forest flora in Africa and the Anmazon.



and terrestrial environnents in New
Cal edonia. is to define the factors
responsi bl e for biological diversity -
those related to the present

envi ronnent and those stenming from

t he bi ogeographi cal past.

Sone of the research projects are ainmed
at identifying species of econonic
interest. Exanples of this are the
"Extractivisni programin the Amazon
(see page 23, "Utilizing wild forest
products: extractiuism') and the
program on "Natural substances of

bi ol ogi cal interest”. which is identifying
ani mal and plant products, on | and

and in the sea, that will be of interest
to chem sts and phar macol ogi st s.
Similarly. research on the genetic
diversity of fish will enable high quality
strains to be selected. with a viewto
devel oping fish farm ng systenms based
on native strains.

In each case, a detailed know edge

of the different species is essential
to the devel oprment of plant

and ani mal resources in tropical areas.
| Biological diversity

and ecosystens

Al t hough not the only prerequisite.

bi ol ogi cal diversity is essential to
enabl e gi ven speci es or ecosystens

to adapt to environnental change.
Several key questions need

to be answered in order to gain

an under st andi ng of how bi ol ogi cal
diversity affects the way in which
ecosystens function

- Do certain species have a greater

i nfl uence on the structure of

bi ol ogi cal systens and the way in

whi ch they function. or do all species
pl ay an equal role?

-What is the influence of biologica
diversity on the stability of the
systens. particularly when they are

di sturbed?

-What is the relationship between

bi odi versity and the bi omass.

and between biodiversity and the
productivity of the systens?

ORSTOM s prograns. whi ch conpare
results between the different
continents, are essential in order to
answer these questions.

| Human activity also "creates"”

bi odi versity

In the natural environments they

i nhabit, human bei ngs transform

and devel op the physical space,

exploit resources, pollute and

i ntroduce new speci es.

Human intervention thus has an

i mpact on the gl obal environnent,

i ncluding climatic warm ng and

changes in biological diversity.
Research in this field is being carried
out on a long-termbasis. mainly
through "observatories" which assess
the scal e and nodul ati on of changes

as they occur.

The know edge and data accunul at ed



by ORSTOM over the years are

now bei ng put to val uabl e use,

and their application will be intensified
over the com ng years.

The issue of biodiversity has brought
to light a new set of problenms which
warrant work in two previously al nost
unt ouched fi el ds:

-the econony, since it is essentia

to neasure the nonetary val ue

of biological diversity so that it can be
taken into consideration by

deci si on- makers:

-the protection of biological diversity
by means of scientific and technica
conservation progranms and the
application of the appropriate financia
and | egislative measures.
Ecosyst em managenent

"Envi ronment al probl ems shoul d be

seen as a new phase in the |ong

history of man's relationship with
nature" (I).

Research in the tropical environnent
field is ained at bringing into use

as much land as possible in the nost

i ntensive way possible while

mai ntai ning the potential for natura
resource renewal . Accordingly.

()M Jolivet. A Pave.

"L’ envi ronnenent. questions

et perspectives pour |a recherche”

Enui ronnenment. n 3 (Saint-Ml o Sem nar
Cct ober 8-9 1991), p. 28.



the priority is not to keep these
environnents in reserve, but to avoid
the di sastrous consequences of over-
expl oitation and to propose initiatives
ai ned at re-establishing damaged
ecol ogi cal systens.

| Under st andi ng how t he naj or
ecosystens function

Research carried out by ORSTOM

on large tropical ecosystens has | ed
to an increased understandi ng of how
they function.

Det ail ed studies were carried out

in the Sahelian region, Lake Chad,

the Senegal River and the Mare d’ Qurs
(Burki na Faso). Since research in the
field of sustainable devel opment nust
si mul t aneously cover physi cal

bi ol ogi cal and human probl ens,

these studi es involved specialists
fromdifferent disciplines.

Research will be continued on:

- understandi ng the dynanics of
resources in tropical river valleys
and how they functi on;

-the history and dynamics of arid

envi ronnent s;

-the marine environnent and resources
(deep ocean, coastal waters, |agoons).
I Utilization and integrated
managenent of ecosystens

Landscapes reflect the clinmate and

are al so an expression of the culture
of the societies that have worked

the I and and shaped the | andscape over
l ong periods of tine.

To understand how its inhabitants have
used a given space, it is necessary to
study the overall relationship between
di fferent aspects of the | andscape.
Thi s approach is necessary since

it is inportant to know how farners

or fishernen perceive and use their
environnent, so they can be offered
suggesti ons on how to change their
habits and adopt new techni ques.
Peopl e nove from one place to anot her,
techni ques and econom es evol ve and
the need for nore arable | and grows as
popul ati ons increase. Change in a

soci ety is accompani ed by changes in
the space around it; nomadi c stock
breeders | ack space in areas that have
been intensively cultivated or - in the
Sahel zone - di m ni shed by
aridification. An increase in production
| eads to over-grazing and reduced

her baceous cover, deterioration

of the soil and the acceleration of
desertification. Analysis of the
princi pal factors causing these changes
has given rise to proposals for
conservation and rehabilitation
neasures such as the replanting of
appropriate plant varieties (see page 23,
"Rehabilitating desertified areas north
and south of the Sahara").

It is now possible, through inproved
river and | and nanagenent,

to regenerate soil that has been
temporarily laid waste by salinization



this has already been achieved in
Casanance (Senegal) (see page 2 I.
nLand devel opnent in the bottom

| ands").

I Uilization of renewable natura
resources

The formation, availability and renewa
of resources depends on how
conmunities use them the part they
play in human activity, and the way in
whi ch they are shared or appropri ated.
As soon as exploitation is intensified. it
is essential to guarantee the renewal of
resources by organizing appropriate
nodes of managenent. Research in
Madagascar is confirmng the need to
approach the problemon a nationa

| evel . The probl ems of renewable
natural resources are centered around
two concepts: their variability, and
reactions to this variability.
-Variability depends on a | arge nunber
at factors: climatic changes, economc
constraints, the heterogeneity of

envi ronnents, changi ng needs etc.

-In reaction to this, new strategies and
new ways of running the production
systens are adopted and the

rel ati onship between societies and their
resources changes. ORSTOM s

programs on the managenent of fresh

wat er resources and the management of
continental and marine aquatic
resources are all ained at dealing with
the probl em

/

Heal th and envi ronnent

f, -

Endem c di seases and public health
conditions are related to environmenta
changes due to social factors.

Land devel opnent for agriculture.

i ndustrial installations, new
technol ogi es. the extension of crop
farm ng, the grow ng use of pesticides.
i ndustrial residues and polluting urban
waste all contribute to environnmenta
degradati on and changes in living

st andar ds.

Parasitic di sease epi dem cs devel op

as a result of social and agricultura
practices. Sone di seases, such as
onchocerci asi s. schistosoni asis
(bilharzia) and mal aria are associ ated
with water. Two prograns have been

| aunched by ORSTOM on the thene

of "Water and Health", one in South
Caneroon, in areas where forest and
savanna neet. the other in the Sahelian
part of Senegal, where darn
construction has enabled irrigation
networks to be set up, creating
conditions favorable to intestina
schi st osones. Pesticides are needed

to control these outbreaks: but

pestici des can pollute the natura
environnent. Current research on

bi ol ogi cal pesticides has contributed
to resolving this problem (see page 20,
TA bi ol ogi cal insecticide against
nosqui t os").




The urban environnent

Rapi d urbani zation is a mjor
phenonenon in tropical countries.

The popul ation explosion is partly
responsi bl e for the expansi on of
towns and cities, which will soon

be accommdati ng 50% of the
popul ati on of these countries.

For instance. in the year 2025,

one in every two Africans will live
in urban areas, as conpared with | 4%
in 1950. Mgration fromthe
countryside is sonetimes the farnmers
response to deteriorating living
conditions in rural areas; they seek
suppl enentary incones in the cities
in order to reduce their dependence
on farming. The term "urban
environnent" includes all aspects of
living conditions in towns and cities:
-infrastructures and basic comunity
services - water supply, drainage
treatnent of waste water, garbage

di sposal etc.;

-housi ng conditions and access to
transport;

-risks associated with human activity.
pol | uti on and dangerous industria
activity, autonobile accidents, etc.:
-t he devel opnent of new socia

rel ati onshi ps exposi ng certain groups
to greater hardship, especially children
adol escents and the elderly; the

i ncrease in violence and insecurity;
et he huge rise in urban pandenics
such as Al DS.



The city maintains a close relationship
with rural and peri-urban

environnents. To the detriment of
arable land. the cities spread and the
requirenents of city-dwellers

(fuelwood in particular) accelerate

the deterioration of the Iand.

Envi ronnment al contam nati on (by waste
water. unrestricted waste tips, etc.)
destabilizes the peri-urban

envi ronnent. and downgrades health

and living conditions. ORSTOM carri ed
out its initial research on these
problems in Central America. where
urbani zation is far nore advanced than
i n other devel opi ng regions.

I nformati on systens

Envi ronnment al probl enms nust be
approached with up-to-date methods

for information collection and
processing. and ORSTOM is a | eader in
many fiel ds:

#The Institute was one of the pioneers
in applying renote sensing systens to
the study of terrestrial and oceanic
ecosystens and their evolution. Units
for receiving and processing satellite
i mages were installed in Senegal. Niger
French Cui ana, Reunion and New

Cal edoni a, as part of a systemthat also
i ncl udes specialized | aboratories
(Bondy, Lannion, Quito, Mexico) and

a network of mni units.

-The flow rates of water courses can
now be assessed in real tine by a
satellite tel etransm ssion network that
nmeasures river water |levels at stations
equi pped with Argos and Meteosat
beacons.

aThe processing of local informtion
called for the devel opnent of data
processi ng systens capabl e of
descri bi ng and nanagi ng spati a

el ements. Geographic information
systenms (d Ss) have now opened up

new possibilities in qualitative

mappi ng. ORSTOM qui ckly becane

involved in A S devel opnent with its

ti Savane" software program Now, the
conput eri zed urban information

package Atlas informatise’ de Qito
enabl es research in the social sciences
to be used for the nmanagenent of

urban space.

- ORSTOM has accumrul ated a "nenory

bank" on intertropical environnmenta
research. consisting of publications and
dat abases, all available to the Institute's
Sout hern partners.

Nevert hel ess. over the next few years. a
great deal of effort nmust be put into
installing data banks and user-friendly
systens that will enable these |arge
quantities of difficult to access
information to be exploited. Only then
will the results of environmenta
research be really put to work and cease
bei ng a confidential inventory.

he emergence of new scientific

problens relating to the evol ution

of ideas and know edge, access to new



systenms for collecting and processing

i nformati on, and concern for the

i mm nent future of our planet are al

factors that call for renewed efforts

in environnental research applied

to intertropical regions and the

nmobi | i zati on of other Northern and

Sout hern scientific organizations.

TOGA,

a worl dwi de ocean observation

net wor k

The Tropi cal Ccean and d obal At nosphere
programis part of the second strand of the
WCRP. set up by the WMOT | CSU and t he

I nt er gover nnent al ceanConmi ssmm. | ti sdue

to conplete its work in |1 994. Its aimis to study
the possibility offorecastingyeai-to-year varia
tions in the clinmate and to define ocean obser-
vation systens that woul d enable such fore-
casts to be nade. On this tinescal e. exchanges
bet weent hewar m sur f acel ayer of t heocean and

the at nosphere are decisive, So TOGA has set

up a gl obal tropical ocean observation network.
the first world-w de ocean observation net-

wor ks

Jointly with the United States, Australia and
Japan, ORSTOM | S managi ng a network of sta-
tions al ong shi ppi ngroutes inthethree oceans.
neasuring the tenperature and salinity of the
surl ace | ayers.

I nt heAt i anti cORSTOM hasmnst al | edasyst em

for measuring the level of the ocean surface In
the Equatorial PaCiHc. it is involved in a progian
to study EI Nino. as part of an internationa
networ k measuring currents and tenperatures

by means of instrunents nmounted on fixed

buoys. ORSTOM handl es mai nt enance and

runs a line of buoys along the | 659E meridi an,
This WIllenable ORSTOM to start playi ngapart

in the COARE experinment in 1992-93. working
fromits Nounea center. COARE is deSlgned to
gai n an understandi ng of the exchange necha-

ni sme between the ocean and the atnosphere

in the western equatorial Pacific, the world's
bi ggest warm wat er reservoir. whose fl uctua-
tions play an essential role in global climatic
variability. For this research. ORSTOM wi | |
have the use of two ships. its own A(is and

| FREMER s Noroit, which will cruise the region
for three nonths.

(RU I A TOGA Program

WOCE

af ul | set of dat aonocean

circul ation

TheWOCE program spart of theWCRP' st hird

strand. It is studying long-termCimate trends
and i s obserVing the response of the climtic
systemto a possible reinforcenent of the
"igreenhouse effect’ caused by increased |evels
of radiatively active gases (carbon di oxi de.

nmet hane. etc.) in the atnosphere

On the tinmescal es underconsideration, ranging
fromten to a hundred years. it is the ocean that
det erm nes the pace of Change in the climtic
systens It does so through general ocean circu-
lation. which is much slower than the circul a-
tion of the atnosphere. Ccean Circul ati on nust
therefore be taken into consideration inits
entirety and a nodel constructed,

This is the aimof WOCE. whose objective is to
supply Wthin a few years (1990- | 996). a ful



description of the entire ocean, using available
resources: satellites, oceanographic vessels.
fixed and drifting buoys. various types offl oat,
etc.

Along Wth partners in the PNEDC. ORSTOM i s
taking part in oceanographical exercises across
the Equatorial Atlantic and along the coast of
South Anerica; ORSTOM researchers will be

eval uati ngt he anount of heattransported from
north to south (the 1992-1995 program. A

WOCE base has now been set up at the

ORSTOM Center in Cayenne.

(RUiii. WOCE Program

HAPEX Sahel ,

eval uati ng water and energy

exchanges between ground

and at nosphere

The exchanges of energy. water and carbon

dl OXIde that take place between the | and surface
and the atnosphere have an inpact on the
Climate. Studies at present largely rely on com
puter sinulation and anal ySls of water vapor
exchanges between sod. vegetation and atnos
phere. Piecsse knowl edge of these exchanges
woul d open up new prospects for research into
the relations between climatic trends and
changes in the planet’s vegetation cover. But
the gl obal data needed to extend this work on a
pl anet ewi de scal e are not avail able. Experinena
tal field studies are therefore necessaryto gather
such data Pilot studies have al ready been car-
ried out in the tenperate zones. in France and
the United States. and these now need to be
extended to the tropical regions. This is the aim
of the HAPEXeSahel program initiated by the
Joint seientific committee of the WCRP



Through its work on processes connected with
the vegetation, HAPEXshoul d makea contri bu-

tion to the 1 GBP

An experinment is being run in the region around
Ni ameyThis is a regi on where the vegetation is
retreati ngand groundcoverdi m ni shing, factors
which could lead to a drop in rainfall which
woul d, in turn, have a negative inmpact on
farm ng activities

The experinent is to last at |east one rainy
season and wil | coveral ar gear ea- about 10. 000

knmez. Observations will concern climate (rainfal
especially); surface states and changes in sur-
face states as nonitored by satellite; vegetation,
wi th surveys and intensive observation of two

or three predom nant vegetation types: and the

i nfluence of these three elenents on trends in

t he hydrol ogi ¢ bal ance.

ORSTOM i s managi ngt he operation, and about
twenty of the Institute's researchers are

i nvol ved, al ongsi de researchers from N ger

Eur ope and Anerica

(I'nterdepartnental HAPDCSahel Program RU

IB, 28. 2E. 3D. 3/)

JCOFS,

measuri ng carbon di oxide

absorption by the ocean

Thel nt er nati onal Geospher e Bi osphere Program

was originally an initiative ofthe ICSU. Its aimis
to study interactions between the physical and
bi ol ogi cal environnents which. between them
control the overall evolution of the planet. The
program s main ocean study strand is the

JCOFS, which is evaluating fl ows ofcarbon and
associ ated el ements fromthe ocean surface to
the deep ocean floor, in order to neasure the
ocean’s capacity to absorb part of the carbon

di oxi de rel eased into the atnosphere.

In the Paci hc, ORSTOM is using satellite-borne
instrunments to neasure CO2 and chl or ophyl

| evel s in surface waters al ong sone shi pping
rout es( ECQOA) andi n oneparti cul arocean zone.

the Equatorial Paci hc (FLUPAQ),

(RU /K. 1605 Program

ECOFI T,

the influence of the climte

on forest ecosystens

ECOFI Tis a partofthe 1GBP's "Terrestrial Ecosys-
tems" strand. and its aimis to studythe inpact
of cli mate change on intertropical forest ecosys-
tems. The partner institutions are CNRS

ORSTOM and MNHN, and researchers in a

vari ety ofdisciplines are involved. comng from
Brazil, Caneroon, Congo and France The inter-
tropi cal forest ecosystens are not in sone
original, static state from which one m ght
deducet hei r f ut ur eevol uti on. Soneof t hechar -
acteristics that condition the way they function
are inherited fromchanges that have taken pl ace
in the past. Evidence ofthese changes-climatic
or man- made changes dating from past de

cades, centuries or mllenia # is to be found in
the "archives" of today s sedinments, soils and
veget ati on,

In order to gain a better understandi ng ofthese
past changes, to clearly identify their inpact on
how t hese ecosystens function today, and to
situate themin relation to gl obal changes. the
ECOFl Tpr ogr am has dehned t hreeobjectives: to
identify the biological and geochem cal indica-
tors of the present ecosystens. to analyse the



rel ati onshi p between these indicators and cli -
matic variations on the scale of several years.
andt or econsti tut et hei rvari ati onsovert he past
ten thousand years (since the last ice age).
The findings will help in nodeling tropical eco-
systens and predicting their response to differ-
ent climatic disturbances: sudden climate
changes, recurrent drought. or briefanomalies
wi th disastrous effects. such as hie.

(RU IC. RU 3H ECCFI TProgram

Transport of mineral and organic

matter in the major river basins

Initiated by ORSTOM in collaboration with a
nunber of its scientihc partners, the PEC /GBF
programis drawi ng up a gl obal bal ance sheet of
transportand di schar geof sol utes and sedi nent

in major rivers. Research is under way in three
maj or river basins in dry and humd tropica
zones: the Congo. Amazon and Niger

In three countries (Congo, Caneroon and the
Central African Republic) within the Congo-
Zaire basin, the hrst programis taking neasure
nents of solute and sedi nent di scharge of the
Congo-Zaire river into the Atlantic, in order to
Hnd out the relationship between export of
matter. hydro-climatic phenonena and bi ogeo-
dynam c processes

The second programis being run in the Amazon
basin. in Bolivia and Brazil. as part O a study of
t heFl ndean partofthe basint oeval uat eerosi on
sedi nentati on and the transport of solutes and
sedinent in the Rio Amazonas and its nmain
affluents (SolinDes. Negro. Madeira etc). to-
wards the Atlantic, The analysis results will be
conpared with findings in the Congo-Zaire,
which also flows into the intertropical Atlantic.
The third programis EQUANIS (for Environne
ment et qualite des apports du |l euye N ger au
Sahel ). This concerns Mali and Gui nea, where

i nventories have been drawn up of the hydro-
climatic reginmes olthe Niger river and its nmain
tributaries. with special studies offluctuations
in mineral and organic matter in the rivers

| ndependently of the GBF project. an inter-

di sciplinary study ofthe Senegal river has been
set up with EEC funds This is EQUESEN (for

Envi ronnenent et qualite’ des eaux du |l euve
Senegal ). This programis studying solute and
sedi nent transport in nuch the same way as

the PEG@ project.

(RU 2A GBF Program

Knowl edge and managenent

of water resources, a region-w de

i ssue for Africa

To be abl et oi nprove pl anni ngand utilization of
wat er resources in sub-Saharan Africa, where
arid and semearid zones are expanding, |oca
operators and national decision-makers need
access to reliabledata on hydrol ogyand cli nmate.
The Worl d Bank has therefore taken the initia-
tive of financing. jointly with the FAC (French
M ni stry of Cooperation), an assessment ofthe
guant i t yandqual i t yof t he hydr omet eor ol ogi ca

data currently being produced on sub-Saharan
Africa This is the Water Assessnent Project,
covering the surface hydrol ogy, hydroclimatol -
ogy and hydrogeol ogy aspects. An assessnent

is being made of the situation regardi ng data
gat heri ng. processi nganddi sseni nat i oni neach

of these fields.

The work has been organi zed around the big



river basins that involve a nunber of countries
(the Nile. Zambezi. Senegal. N ger, Chad and
Congo/ Zaire, etc). The specific issue of
Madagascar and the Indian Ccean islands is
bei ng handl ed separately.

A large number of regional institutions and
financial and scientihc partner organizations
have col | aborated on this project. Its hndings
will make it possible to identify the main short-
conm ngs and to propose priority prograns to
make up for them

Assessing the state of the art

ORSTOM was made responsible for the surface
hydr ol ogy and hydrocli mat ol ogy strands for

si xteen countries of Wst and Central Africa.
and this work involved nore than thirty French
and African scientists. An survey was nade of
exi sting data on the sixteen countries. its avail-
ability and its quality, and a synopsis i s now
avai l abl e of work carried out in the region by
ORSTOM and French and British consulting

hrns (BCEOM - Societe francai se dlingenierie
SOGREAH. Mdtto E; MacDonal d. etc). Besides
this, nore than a hundred proposal sfor nationa
resear ch orengi neeri ngproj ect sandf ourr egi on-

wi de projects have been el aborated, with a view
to extendi ngthe data gathering. processing and
di ssem nati on networks Several hundred sta-
tions are to be equipped for satellite tel etrans-
nm ssion covering the entire African continent.
(Continental Water Departnent. Water Assess-
ment Project)

Tropical flora

Most of the Institutes work on |lora is done by
the HBi ol ogi cal diversity and forest systens"



research unit, which is currently continuing its
cat al ogui ng of tropical flora.

La Flore des Mascarei gnest La Reunion. Maurice.
Rodrigues. is a joint publication by the MSIRI.
ORSTOM and the Royal Botanical Garden. Kew.

UK. An ORSTOM scientist is coordinating the
work of some forty Dutch. American, French
British and ot her botanists The fourteen vo
umes already published list | 18 famlies and a
hfteenth volune is in progress.

ORSTOM i s al so supervising the Flora of the

Gui anas, Quyana. Surinam French Guiana, in

col  aboration with institutions in the Nether-

| ands. CGernmany. France. French CGuiana. the

USA, Surinam Guyana and the UK

Sone 240 famlies of Phanerogans have been
identified: Pteridophytes, Bryophytes, Al gae,
Fungi and Lichens are al so covered. Twelve

fam lies of Angi osperns have al ready been
publ i shed, one famly of Pteridophytes is now
conpl eted, and a second has been partially
publ i shed

La Flore de | a Nouvel | e-Cal edoni e et De’ pendances
i s being produced by the MNHN s Phaneroga-

ma |laboratory with ORSTOM s assi st ance.

Si xt een i nstal nents have been published.
covering the Pteridophytes, Gymosperns and
thirty-lour famlies of Angi osperm

ORSTOM i s al so taking part in a regional pro-
grant ocat al oguet he flora oftheSeychell es:the
studi es of Dicotyledons (90 fanilies) have now
been conpl eted. and publication of the corre-
spondi ng book is now under way

Wth the MNHN s Phanerogani a | aboratory,

ORSTOM i s nmaki ng regional inventories with a
view to publishing a flora of Vanuatu and a

Fl oristique et phytoecol ogie de | a Pol ynesie

f rangai se.

(RU 3H Programon "Floristic inventories and
editing of tropical flora")

Conserving the genetic heritage

of the plant wodd

The devel opi ng countries are following in the
steps ofthe industrialized countries. where the
expansi on of agriculture has been very largely
responsi ble for the extinction of many | oca
speci es and biol ogical diversity in the plant
wor |l d has shrunk to a dangerous extent.

In association with Cl RADORSTOM i srunni ng
several prograns to identify and conserve ge
netic resources anong cultivated tropica

plants. primarily in Africa, Since the 19605. the
Institute has been paying particularly close at-
tention to food crops: cereals. fruit, vegetables.
roots andtubersi and have been coll ectingl oca
cultivars and rel ated species

Rice. mllet, sorghum and okra

In eleven countries of Africa. in Madagascar
India and Australia, 4.000 original rice sanples
have been coll ected.

M1let and sorghum have been coll ected on

behal f of the IBPGR in twelve countries in the
Sudano- Sahel i an zone of West and Centra

Africa. in India, about 3.500 |ocal cultivars are
bei ng conserved. with duplicates in Canada’s
gene bank. Wr k nowunderwayi nt he Sahel i an

zone, Mauritania and Sudan concerns wild ml -

| et strains.

The sane ORSTOM | BPCR program i s working

on okra e a vegetable that is not w dely known
in Europe but is very popular in Wst Africa and



I ndia. 3000 cultivar sanples have al ready been
gat hered through the program s exploratory

wor K.

Cof f ee

More than 2,000 vol unteer coffee strains were
collected in Africa and Madagascar during the

1 9605. at which time the search for wild

Ar abi ca cof fee bushes in Ethiopia was al so

| aunched. Acclimatization trials on this species
have been run in Caneroon. Madagascar and

Che d lvoire and. since | 975. a search for wild
cof fee strains has been going on in seven coun-
tries of Africa, A unique collection ofvolunteer
cof fee seedelings fromtropical Africa, including
8000 original genotypes bel onging to about
twenty different species, has been

gat hered together in COe d' Ivoire.

Al ongside this work. a process of reflection has
been enbarked upon on in situ preservation of
coffee varieties in forest reserves. O her collec-
tions are being kept in held conditions on agri-
cultural research stations, in partner countries
in Africa. Unlike the great majority of other
speci es whi ch C RAD and ORSTOM r eproduce

and keep in cold storage in seed form (30,000
sampl es), these coffee collections, with the
exception of just a few species, cannot be
duplicated in France. However. research at

Cl RAD. CNRS and ORSTOM has now deve

oped suitable technology for conserving this
species. Duplicates ofa few hundred strains are
bei ng stored on an experinmental basis.

(RU 3A Maj or Program on CGenetic Resources)

New Cal edoni a

the greening of the slag heaps

New Cal edoni a. one of France’s overseas terri-
tories, isthe world' sthird biggestnickel produc-
er. with four million tonnes mned every year
ORSTOM the |local authorities and the SLN

have | aunched a research programto rehabili -
tate old mne sites using local wild species from
anmong nore than a thousand that have been
cat al ogued in the mine areas. Gven the high

| evel s of heavy netals in the island’s soils only
species native to the island are suitable for
recreatingt hevegetati on cover. Mreover. else-
where in the Paci hc where exotic species have
been introduced into island ecosystens. they
have run wild to a destructive extent, and this
danger nust be kept to a m nimum

The specific constraints of these environments
have been identi hed: the bare ground consti -
tutes a very unfavorabl e biotope for vegetation
to establish itself spontaneously: water avail a-
bility is poor, nitrogen, phosphorus. potassium
and cal cium are | acking. nmagnesiumlevels are
too high and nickel has toxic effects.

About twenty herbaceous and woody species

have been selected for their suitability in New
Cal edoni a’s environnent. Particular attention
has been paid to Casuarina sp. which can fix

ni trogen by bacterial synbiosis The germ na-
tion process of nmany speci es has been studied
and nmastered and techni ques for taking suc-
cessful cuttings from shrubs have been devel -
oped.

An agreenment has been signed between

ORSTOM O RAD- CTFT and the | ocal authori-

ties. to put these findings into practical applica-
tion and | aunch operations for re-establishinga
sustai nable. protective plant cover that inte-



grates well with the | andscape and respects the
di versity of each ecosystem

(RU 3H Programon "Rehabilitation o/ degraded
areas in New Cal edoni a")

Opt i mum ecol ogi cal conditions

for pelagc fish

One third of the world' s catches of coasta
pelagic I1SI'I occur in zones of upwelling, where
nutrienterich water fromthe deep ocean cones

to the surface. These zones are nainly found in
tropi cal and subtropical regions. The upwelling
is unstable, and the tonnage caught is irregular
since it depends on how many young Hsh

survive the larval stage. in which nortality rates
are very high.

ORSTOM s oceanogr aphers have shown t hat

there are certain optimum environnmental con-
ditions that favor the survival of young pel agic
hsh to the adult stage. A correlation has been
found between annual survival rates and the
intensity of the wind that engenders the up-

wel ling. Survival rates are highest when w nd
speed is around 5-6 neters per second. Bel ow
this speed the upwelling does not beconme well
established: with higher wi nd speeds, the sea
begi ns to foam and the pl ankton col onies are

br oken up by turbul ence

The findings of this research. carried out at the
CRODT in Senegal. earned ecol ogi st Philippe

Cury and physi ci st -oceanographer C aude Roy

the 1991 Philip Morrist Science Prize for Life
Sci ences.

t The Philip Mrris Science Prize Association is
fostering French applied technol ogy research.
(RU/I. Programon UFisheries and Clinmate")



Prot ecti ng Madagascarl s ecol ogi ca

herit age

Madagascar’s natural heritage is exceptionally
rich, with | 2.000 plant species and over 80% of
its vertebrates being specihc to the island. This
ecol ogical capital is in danger. despite the neas-
ures al readytaken. because the topography, the
climate and the ruggedness of a large part ofthe
island | eave it exposed to many natural hazards.
In the Center and East ofthe island, heavy rains
lead to flooding and soil erosion every year
while the South and West suffer drought and
food shortages. Popul ati on grow h has not

been paralleled by a signihcant rise in produc-
tion. and human activities are destroying the
environnent: the forest is over-exploited, nore
and nore forest is cleared for ricecropping, bush
tires are cormon. there is over-fishing of both
freshwater and sea species, etc

In collaboration with the CNRE. ORSTOM i s
taking part in threejoint prograns being run by
teans of Mal agasy researchers, on

-urbani zation and the crisis in the island’s
producti on systens:

-the functioning and dynam cs of the man-

groves in the western part of the island;
-surface water and underground water circul a-
tion in the Hautes-Terres region (PEC for Pro-
grames eaux continental es

Bi odi versity in freshwater

and estuary fish

Over the past ten years or so. aquatic ecol ogy
researchers have turned away from such con-
cepts as "a systemin equilibriunm or "a hono-
geneous environnent". Now. the enphasis is

on the heterogeneity of all environnents and
the rich variety of species they contain. the role
of disturbances, the inportance of historical
factors in structuring popul ations. the rol e of
conplexity in the functioning of a system etc.
Research carried out by ORSTOM goes beyond
nerely catal oguing the whole rich range of
species in all their genetic diversity; it considers
their functional role, the reasons why their
conservation is inportant, and their reactions
to natural or man-nmade changes in the

envi ronnent .

Cat al ogui ng and eval uati ng bi odi versity
ORSTOM s research prograns on genetic diver-
sity anong tropical fish in West Africa concern
speci es that can usefully be farned: tilapia.
cat hshes : Heterobranchus sp. and Chrysi cht hys
spp. ORSTOM s partners in this work are the
IMNHN (Paris), the University of Mntpellier
Tervuren Miuseum (Bel gium) and the CRO in
Abi dj an,

ORSTOM and t heTen/ uren Miuseum havej oi nte

Iy published two collective works. CLOFFA
(Cat al ogue of African Freshwater Fish), and

a Fauna of West African fresh and brackish

water fish. The same work is under way in

South Anerica, in Manaus (Brazil) and CGui ana
particul arly.

Origin and mai ntenance of biodiversity

Past climatic variations have produced naj or
fluctuations in aquatic ecosystens. Ceol ogica
events have al so hel ped by isolating different
fauna or bringing theminto contact. In periods
of drought. the existence of refuge areas has
enabl ed fauna to survive and | ater recol oni ze.
Research on the bi ogeography, history and



changi ng conposition of faunal comunities

has been carried out in Wst Africa and is to
be extended to Central Africa. Some interesting
findi ngs have enmerged fromwork in the

Amazon.

A good deal of information about reproductive
cycl es has been gathered by studying the bio-

| ogi cal strategies devel oped by different organ-
isnms Work is now under way on the behavi or

of breeding stock and the devel opnent of

j uvenil es,

Conti nental water

in Lower Quinea

In Guinea. ORSTOM and the CRHB are

working on a joint research programon the
aquatic fauna of the country’s continenta

wat ers. The country possesses sone very

| arge estuaries with huge areas of nangrove,

br eedi nggr oundsf orsonelittl e-known spe-

cies. Little research has been done on this
resource and little use is made of its poten-
tial: however, provided the rapid devel op-

nent of m ni ngandf arm ngactivities do not

di sturb these fragile aquatic environnments.
they could contribute to self-sufhciency in

f ood.

Most of the species have been identihed: a

book on the local fauna and a reference

coll ection are now nearing conpl etion.

(RU 2C. Programon "The role of the physica

and bi ol ogi cal environnment on fish resources

in Lower Quinea")

I ntercontinental conparisons

ORSTOM i s studying the influence ofenviron-
nental factors on the biodiversity and range of
species in aquatic comunities in Quiana.

Qui nea and the Amazon region

Wth river-dwelling hsh, the hydrol ogy and

nor phol ogy of the river bed are often regarded
as factors in the structuring Ofthe hsh commu-
nities. Research has been undertaken in Guinea
and Guiana to el aborate nodel sthat will explain
and predict the conposition ofthese communi-
ties in accordance with the characteristics ofthe
envi ronnent .

Based on work already carried out, it is now
possi bl e to conpare environnents with closely
simlar characteristics but on different conti-
nents. where species have been evol ving and
adapting to local conditions. independently of
each other, for the past I 50 mllion years. This
type of intercontinental conparison should rer
veal the sinmlarities and differences between fish
popul ations in different river systens and conw
vergences between their strategies for utiliza-
tion of space and resources.

U timately, ongoi ngresearch will |ead to nodels
of how fish comunities function and enabl e us
to predict how they will be affected by disturb-
ances connected with the utilization of a water
resource or its live resource contents

Wat er and health

Agricultural and agro-industrial |and devel op-
nments bring extensive Changes to the environ-
nent. To study the inpact ofthese Changes on
the health of |ocal communities, ORSTOM has

set up prograns conbi ning biol ogy. mnedicine.
agronony, the humanities and the socia

sci ences.

Studies carried out on the fringes between the
forest and the hunmid savanna (al ong the | ower



reaches ofthe Sanaga river in South Cameroon),
and in the Sahelian zone in the lower and md
Senegal valley (the EEC s "Espoir" progran are
provi di ng opportunities to see how two heavily
wat er - consuni ng crops, one a food crop (rice)

and the ot heracash crop(sugarcane), canaff ect

four vector-borne diseases: nalaria, schisto-

som asi s, Bancroft’s hlariasis and rel apsing
fevers

Rainled rice cropping generally |l eads to no
change in the health status of |ocal conmunia
ties, but deforestation can lead to an increase in
the popul ation of malaria-carrying heliophilic
anophel es nobsquitos, lrrigated rice grow ng. on
the other hand. is nore dangerous. as it facili-
tates concentrations of anopheles (which are

al so carriers of hlariasis) and so nultiplies the
ri sk of disease

In areas where nmalaria rates are stable, vector
density has little inpact on the nunmber and
severity ofclinical cases, nerely constituting an
annoyance for the popul ation and forcing peo-

ple to use nbsquito nets. But in areas where

nmal aria rates are unstabl e, deadly epidenics

can occur.

Irrigation canals also facilitate the proliferation
of nmolluscs that are intermedi ate hosts to the

bi | harzi a (schi stosom asis) parasite. and the
extension of rice farmng also leads to rapid
proliferation of rodents responsible for serious
bites and rel apsing fever.

Industrial cultivation of sugar cane involves
consi derabl e use of imm grant |abor. and this
fosters di ssem nati on of new pat hogens.

Al this research is useful for the fight against



di sease hazards connected with changes in

man’ srel ati onship with his environnent. Apart
fromthe devel opnent of a bil harzia vacci ne.
heal th education is indispensable for the fight
agai nst this disease, This raises the question of
adapting the capacity of the health services in
these areas

(DES. Maj or Programon "Water and Heal th")

The great endem c di seases:

rel ati ons between a society

and its environnent

The onchocerciasis research carried out by

P. Richet, father of the epidemniology of river
bl i ndness. lies behind a good deal of ORSTOM s
work on the ecology of the sinulid. the insect
responsi bl ef ort hi sdi sease. Thi sresearch hasl ed
to a vast onchocerciasis control program

| aunched by the WHO in West Africa.

The success of this exercise. carried out over an
area of 1,300.000 kng. has won internationa
acclaim

| t wast hought f or manyyear st hat onchocer ci a-

sis was responsible for the depopul ation of the
val l eys. and this assunption |ong remai ned an
obstacle to evaluating the role of vectoreborne
di seases in | and nanagenent systens, There

are indeed vast uninhabited spaces al ongWest
Africa’s main water courses. while the areas

bet ween seem over-popul ated. But it has not

been scientihcally established that there is al-
ways a causal rel ationship between onchocer -
ciasis and | ow popul ation density in the stream
val | eys

ORSTOM has therefore devel oped sone new
research into the link between health and
environnent. with a | arge nunber of partners
#French. European and. especially. sub-regiona
African institutions (the OCCGE and OCEAQC)

Medi cal entonol ogi sts. geographers. parasitol.
ogi sts and doctors are studying the ecol ogy

- including the human ecol ogy - of these par-
asite diseases and the role of man’s |and use
systens in their devel opnent. This work has
shown that epidem cs of parasite di seases are
linked to the ways in which human societies
organi ze their physical and social space A shift
froman endeni c phase to an epi deni c phase
points to a ms-match between the environ

ment and the nmanagement system enpl oyed,

This being so. the question arises as to the
origins and consequences of epidemcs in the

di stant or nore recent past Onchocerciasis

only becane a serious social problemin the
secondquart erof t hi scenturyThe pl aceswhere

it erupts nost often are forner centers of infec-
tion of sl eepi ng si ckness and areas where exten-
sive farm ng systens have spread The ol d agri
cultural techniques, in which trees. cattle and
crop farm ng were conbined. all owed high

popul ation densities in farm ng areas and so
protected the popul ations from serious river

bl i ndness epi dem cs, since transm ssion of the
di sease was diluted among a | arger nunber of

i ndi vi dual s.

Sl eepi ng sickness spread when rel ati ons be-
tween scattered human settlenments intensified
and cl oser contacts devel oped between nan

and tsetse fly. following the changes in lifestyle.
producti on and environnmental managenent

that occurred during the colonial period, It was
in this way that trypanosom asis epi demnics



depopul at edt heval | eysof Sudan. sohel pi ngt he
spread of onchocerci asi s.

A better know edge of the history of a disease
enabl es us to identifythe health risks connected
wi th devel opnent and changes in the relations
bet ween rural societies and their environment.
A particularly close watch must be kept on
val l eys freed from onchocerciasis. to make sure
that the gains achieved by success in the hght
agai nst river blindness are not w ped out by an
expl osi on of sl eeping sickness.

(Heal th Departnment, MjorProgram on "Environ-
ment and Heal t h")

The town in all its aspects

In tropical countries where nore than half the
popul ation are towndwel lers (40%in Africa.
70%in Latin Arerica). the urban environnent

rai ses speci hc probl emszconsunpti on ol ener gy
and resources. output of waste. pollution

heal th probl ens. vulnerability to technol ogica
and natural hazards, the problens of spatia
organi zati on. These problens are accentuated

by very rapid urban growth: many towns in the
South are growing at a rate of 4%a year.
doubling their populations in |ess than twenty
years. Land planning and infrastructure buil ding
cannot keep pace with popul ation growth: the
great megal opolises | ook |ike perpetual building
sites and suffer fromall sorts of mal function
ORSTOM has been worki ng on urban environ-

nmental problens for many years now, on both

the | and devel opnent side and on the question
of how space is shared between human and

ot her popul ations , plants, nammuals, insects.
bacteria viruses etc

In Africa

In Pikine. Senegal. ORSTOM has been studying
rel ati ons between health and the urban envi -
ronment so as to define the rel ations between
environnental hazard factors (popul ati on den-
sity. drinking water. nuisance factors). socia
factors (living standards. housing etc) and cu
tural factors (representations ofdi sease. educa-
tion, etc).

This work has reveal ed sone paradoxes regard-
ing health and urban devel opnent in African
towns: for exanple. while the geography of

mal ari ai sstilltiedtothe ecol ogy ofthe nosqui -
to access to treatnent depends on social seg-
regation. On the other hand, children's nutri-
tional status is related to the extent to which
traditional famly structures have been main-

t ai ned.

The conbi nation ofthese various health indica-
tors maps out a new kind of geography of the
town. and the studies carried out have inmedi -
ately operational applications in public health,
particularly for working out prevention and
heal th pl anni ng strategies.

In five of Africa’s major. fast-growing cities
7 Conakry, Quagadougou. Yaounde. |badan

Nai robi - urban environnent and urban expan-
sion have been analysed with the hel p ofrenote
sensi ng techni ques. nmaking up for sone mmj or
mappi ng i nfornmati on gaps on these sites.

This work has shown how the vegetation is
retreati ng around Quagadougou as a result of
urban expansi on and grow ngdemand forwood

for fuel. building and carpentry. In Conakry. it
has revealed the fragility of the mangrove eco-
systens. endangered by woodcutting and



new y-established rice helds which are threat-
ening to destroy the traditional coastal fishing
grounds around the town.

In West Africa s towns, access to | and owner-
ship is a major issue for the city’s devel oprent.
Town managemnent and the organization of ur-

ban devel opment zones are intimately linked to

| and userights and practi cesStudi eson thel and
owner shi p question are under way in Abidjan
Dakar. Quagadougou and Bobo Di oul asso.

In Latin America

Many studi es of urban environment manage-

ment have been carried out as part of the
"conputerized Atlas of Quito" project in
Ecuador. (See "An urban information systenfor
city managenment". p. 21). Particular attention
has been paid to the risk of volcanic eruptions.
rare but deadly. and to di sturbance ofthe drain-
age network. The appropriate response to the

vol cano hazard is to set up plans for evacuation
and education of the population. As to distur-
bance ofthe drainage network. this is the result
of land devel opnent deci sions taken | ong ago

and still in force today.

In the land devel opnent sphere, a nmulti-discia
plinary study has been carried out in Chalco. a
satellite town of Mexico City where environ-
nment al probl ens have becone serious ow ngto
recent urbanization of a swanpy area w t hout

the necessary drai nage infrastructures. This |ack
of appropriate measures has led to an accunu-

[ ati on of waste water. pollution of the ground-
wat er and a shortage ofdrinking water. In the
soci o- econom ¢ study of problens arising from
spont aneous urbani zation, this urban hydrolo

gy study thus proved a very inportant el enent.
(RU 5F, "Towns. space, devel opnents": RU 25.
Program on "Mbdel | i ngsur/ace runoff in the Chal -
CO Val | ey")



PARTNERSHI P

AN ESSENTI AL ELEMENT

Devel opnent research issues nust be
addressed by national researchers.

The existence of thriving scientific
comunities in the countries of the
South is nore than a sign of sustainable
devel opnent: w thout them no such
devel opnent is possible. Scientific
cooperation is not an end in itself.

Li ke any other form of technica
cooperation, it should last just |ong
enough to flourish into a rea
partnership. for wthout the
partnership principle no meaningful
scientific activity can exist at the
international level. This shift has

al ready taken place in nost of the Latin
Ameri can, North African and Asian
countries where ORSTOM i s wor ki ng.

and a simlar process is under way in
sub- Saharan Africa. The success of
ORSTOM s Strategic Plan for the

conmi ng years depends on deep-seated
change in the Institute’ s attitudes and
procedures to build the partnership
principle into its scientific activities,
financing policy. recruitnment policy.
eval uation and STI

ORSTOM s scientific cooperation mnust
not be judged nerely in ternms of its
expatriate ratio - the ratio of staff
menbers wor ki ng outside France to

the total nunber of permanent staff

at the Institute or inits scientific
departnents. Rather, ORSTOM s
activities should be evaluated in terns
of the nunber of coll aborative prograns
bei ng run, the nunber of non-French
researchers that are really invol ved

in these prograns, and the nunber

of young researchers that have been
trained or are currently in training.
Young scientists from France or other
countries in the North nmust not take
precedence over young scientists from
the South. however legitimate the
desire to train or enploy them nmay be.
The Institute nust share its skills and
informati on with sister organizations
in the South - such as the Third Wirld
Acadeny of Science, the African

Acadeny of Science or Africa’s

CODESRIA - in an effort to overcone
national. cultural. linguistic or even
continental segregation. which isolates
and margi nalizes research in the South.
To nonitor its cooperation policy nore
cl osely, ORSTOM s Board of Trustees

has asked the External Relations Service
to assess the inplications of a policy
that is designed not to replace or
supplant efforts in the South but as a
scientific objective inits own right - an
objective that is as inportant for the
North as it is for the South. Al those
i nvol ved in the devel opnent and
cooperation process will benefit froma
better understandi ng of those

i mplications.

PERVANENT DI ALOGUE



ORSTOM numi nt ai ns a per manent

di al ogue with the political and scientific
authorities in the countries where it is
active. with a viewto pronoting joint
research prograns and research training
and providing support for scientific
institutions and scientists fromthe
Sout h. ORSTOM researchers are

working in twenty-three countries
out si de France, under scientific
cooperati on agreenents that indicate
how research prograns shoul d be

sel ected and conducted and that govern
rel ati ons between researchers and
research institutes or universities.
with particular reference to training.
Further. these agreenents specify how
results and STl should be used. and
provide for followup by consultative
conmittees. which neet regularly.

In 1991. framework agreenents were
signed with Senegal and Gui nea. and

ei ght consultative commttee neetings
were held. either in Paris or in the
respecti ve host countries.

The Chairman, the Director General

and the Head of the External Relations
Service visited ten countries of Africa.
Asia. Latin Anerica and the Pacific
Region in 1991. The Septenber 199
Partners’ Forum was one of the

m | estone events in this ongoing

di al ogue.

The neeting brought together sone

| OO researchers and scientific managers
from sub- Saharan Africa. |In-depth

di scussi ons hi ghlighted the objectives
and net hods that cooperation between
the Institute and the other French
research organi zations should follow if
they are to neet the expectations of
their partners fromthe South. who are
eager to play a nore active role in

i nternational research into devel oprment
and environnmental managenent .

More specifically, they expect their
partners fromthe North. and ORSTOM

in particular, to:

_conduct col |l aborative research in a
spirit of true partnership.

- provide research training for young
scientists.

-support the scientific comrunities
and institutions of the South.

SHARED RESEARCH

Shared research inplies joint research
programs - i.e.. research prograns that
are selected and conducted jointly by
researchers fromthe North and
researchers fromthe South - as well as
equal access to satisfactory working
conditions. equal recognition of
scientific work carried out on a

col l aborative basis and fair distribution
of the econom c and financial benefits
of research applications. ORSTOM has
made significant progress in this
difficult area over recent years,

i ncreasi ng the nunber of collaborative
projects and endeavoring to ensure that
the col |l aborative approach is



systematical ly adopted. These prograns
are conducted either in associate
research institutes where ORSTOM
researchers are worki ng on secondnent
(Mexico. Brazil, Thailand. |ndonesia,
sub-regi onal centers in Wst and
Central Africa working on najor

endem ¢ di seases in Senegal. Caneroon
and Madagascar) or in ORSTOM s own
centers with the active invol venent of
associ ate researchers (Congo.

Central African Republic. Mli

Bur ki na Faso and Senegal ). ORSTOM

has signed contracts of association
with I I | non-French researchers and.
for the first tine this year, fifty-seven
of these researchers. whose contracts
were due to expire. underwent
scientific evaluation by the Institute’'s
of ficial Comm ssions. Associate
researchers have the sane scientific
back-up as ORSTOM researchers and

have access to the npst advanced

equi prent (satellite i mage processing
stations. conmputers and software in
Dakar. N aney and Nounea.

conput eri zed docunent ati on.
particularly through the HORI ZON

data base. and the RI O dedicated

el ectronic mail network).

Various types of initiatives allow
associ ate researchers to disseninate
their findings through publications and
conferences, neetings and seninars
organi zed either in their own countries
or internationally.

RESEARCH- BASED TRAI NI NG

I N RESEARCH

Thi s approach is the second mmi nstay

of ORSTOM s scientific cooperation
strategy. In 199 |, 288 young scientists
fromthe South came to work in the



Institute's laboratories and with its
research teamnms. |ncluding French
trainees and grantees, a total of 480
young scientists cane to ORSTOM i n

1991 . which is a remarkabl e

achi evenent considering that the ful
conpl emrent of researchers and
technicians fromthe Institute’'s
scientific departnents. expatriate staff
and | ocal recruitnent agents included,
nunber only LSZS.

SUPPCORT FOR

SCl ENTI FI C COVMUNI TI ES

IN THE SOUTH

The third mai nstay of ORSTOM s
scientific cooperation strategy involves
direct support to countries in the
South, and particularly in sub-Saharan
Africa. that wish to build an

aut ononmous. national and sub-regi ona
devel opnent research potential of
international stature. In 1991, this kind
of support led to a change in status

for a nunber of UuORSTOM Centers"

(the Abidj an oceanography center

in Céte d Ivoire, the Bangui center

in the Central African Republic,

the Brazzaville and Pointe-Noire

centers in Congo, and the Boussoura
oceanography center in Guinea).

The Institute has agreed to review

the Financial and statutory situation

of its 740 agents and technicians
recruited overseas and to provide
training to increase their skills

and efficiency as nenbers of their
respective teans and | aboratories.
ORSTOM and Cl RAD hel ped to set up

CORAF, and the Institute is taking

part in CORAPS uDrought Resistance"
(R38), "Cassava" and "Agro-Forestry"
networks. The participation of

ORSTOM and its associate researchers

in the 055, the networks on "C ay",
"Laterite", "Maga-Tchad" and "Long-
Term Savanna", and the creation of new
networ ks on nitrogen fixation. socia
change under structural adjustnent,

and urban integration are all part

of the Institute s contribution

to noves to open up Southern research
and encourage South-South scientific
cooper ati on.

Finally, ORSTOM has provi ded

techni cal assistance to the research
adm nistrations in Mali and Burkina
Faso. helped to renovate or create

nati onal documentation services, and
trai ned docunentation specialists in
Madagascar, Caneroon and Togo.

| Agreenents with partners

and regional priorities

ORSTOMIS Strategic Plan speClfies the Instr
tute’'s regional pnontles for the next ten years
The top priority ITT thls pian IS Africa where
ORSTOM has acquired a substantial corpus
of know edge and experience and has forged
solid relationshlps Wth national scuentlfic com
munt t es.

The African priority Involves extending
ORSTOM S actlVitles to North Africa and the



Engl t sh- speakl ng countries. In January |99l

the Instutute Signed a tripartite SClentlilC coop?
eratl| on agreement wut ht heNat | onal Agr onom

| C Research Institute and the Hassan || Agro-
TTOITTIC and Veterinary Scrence Institute In
Mor occo. | nTunl si at heCBSandORSTOM have
formalized then working rel ationshi ps through
an agreement invol vingj oint research Into the

bi ol ogi cal treat nent of f oodndustry waste (see
"Reducng pollution from O 1VE oil waste",

page 25)

In Latin Arerica. ORSTOMis contunung to
develop its contacts at the iHStItUI1QOlial level In
Chills two agreenments were SIgTTEd Wth the

uni versities of Antof ogasta. and a del egation In
Santiago was set up at the end of 199 I. The
Institute has al so signed an agreenent with the
Sugar Producers Association tn Col onbi a. her-

al ding renewed ORSTOM i nvol venent In thl'S
country after a seveneyear period of absence
ORSTOM has decided to expand its actlvnes In
ASla fromextstling platforns in IndoneSla and
Thai | and. Numer ousm snonsnSout heast Asxa

have started to work on specific collaborative
initiatives and an agreenment has been Signed
with the IRDDM in Vietnam

The twentyei ght ORSTOM del egati ons have

been asked to act as contact ponts and forums
forthel rrespective national sel enti hccomum
ties with a view to encouragi ng Jount research
programs. reseatCh-based training in research
and faculltatlon of soence, and to prowde sup-
port in matters relating to docunmentation. ITT
formation technol ogy and STI

| The Partners’ Forum conditions

for sustainable research in Africa

The" Part ner sForum | hel di nPari si nSept enber

I 99 | , brought together nmore than 10O African
scientists and ZOOORSTOM r esear chers. sel en-
tlsts and Institutional representatives fromthe
Nor t h.

Forum debat es and di scussi ons were an oppor
tunity for scientists fromthe North and the
South and representatives of administrations.
financing institutions. donors. etc. to express
IhCl'T views on the real conditions needed for
sustai nabl e research In Africa. the priorities that
shoul d be adopted to achi eve that goal. and the
obst aci es to overcone.

The neeting reached a consensus on severa
strategi c proposals. equivalent to a charter,

W hh the different parties have agreed to apply:
Greater. nore lasting support (hnancial. socia
and scientific) for Institutions and researchers
fromthe South. conbined with ngorouseval ua-
tion; additional financing could be provided by
SDQCi f1 C funds or foundations.

Desegregation of regional scientific coopera-
thTT through the devel opnent of networks

(such as the CORAF networks), broad-based
programs (the fight against onchocerciasis is a
nodel ) and observatories (like the 088 or the
observatories on social Change and innovation
1n Caneroon).

eBetter coordi nati on between research insti-
tutes and i nancng bodi es The SPAAR and

France’ sConite national decoordi nati on pourla
recherche au service du de’ uel oppenent al ready
pronmot e consultation between hnancing insti-
tutions and benefiClarles.

The Forum was al so an opportunity for ORSTOMV



to strengthen Its ties wlth African institutes
OCCCEand OCEAC. andt of orge newi i nkswi t h

the Third World Acadeny of Science and the
African Acadenyof Sci ence. The EEC, theWrid
Bank. CA ARWHCandr esear ch organi zati ons
fromdifferent European countries (Belgium
Germany. the Netherlands. Portugal. United

Ki ngdom etc.) were represented at the Forum
and took part In the discussms.

Ft naHyt the Forum enabl ed ORSTOM to consol -
tdate its collaboration with other French re-
search bodi es (CEMACREF. CNRS, | FREMVER,

| NRA | NSERM) and t he N605.

| UTI'S, advanced technol ogy

serving West Africa

The UTIS satellite Imagery processing unit is
based at the CRODT In Senegal and is runjoint-
Iy by ORSTOM and | SRA Al t hough the U HS

was | TTItl aHy desngned to provi de support for
oceanogr aphy research in Senegal, applications
very quickly emerged in other areas such as
rainfall estimation and nonitoring of the
Saheiian dinmate and Senegal's rnain rivervail eys.
The unit has a broad array ofadvanced techno-

| ogy equiprent. including mcroconmputers, a

Sun workstation. a Meteosat/PDUS (Primary

Data User’s Station) receiver. a Mcropericolor
system and a SPARC wor kst ati on,

Renote sensing is the nost w dely used ocea-
nogr aphi ¢ techni que for studying the coastal
upwel I i ngs where nutrient-rich cold water rises
to the surface. Large nunbers of pelagic iish
-- sardines and simlar species - live and re
produce in these waters (see "Opti num ecol o-
gical conditions for pelagic fish", page 10. In
addi ti on, surfacetenperature napstransmitted
invirtually real tine are val uable sources of
Information for tuna seining fleets. Finally. the
CRODIi s oceanographi c ship the Louis Sauger



is planning a series of operations. comnbining
renote sensing and direct neasurement tech-

ni ques. to analyze ocean currents off the coast
of Senega

The UTIS also offers interesting applications in
climatol ogy and rainfall estimation. The flow of
hurmid air that generates the African nonsoon

is an inportant factor for rainfall in the Sahel
This flow is partly dependent upon the Sainte
Hel ene anticyclone. and the |longitude of this
anticyclone could affect the size of the flow of
hum d air- a theory conhrrmed by data fromthe
Met eosat water vapor channel and the Reading
weat her center. The good rainfall the Sahel has
enjoyed in the last ten years seens to be |inked
to stronger flows in the |ower |ayers and an
intensification of the Wal ker cell (a meridiona
circulation cell).

[ naddi ti on, t hesof tware usedl orrai nfall estimae
tion by satellite (EPSAD has been i nproved

Rai nfall can now be nonitored in real time. and
the software can therefore be used to determ ne
sowi ng dates or identify areas where |ate or

i nsufhcient rainfall will be a significant handicap
for rainled crops.

The UTIS is contributing to the CRODT study in
the Sal oum Ri ver region. where nmeteonoceanic
change has nodi fied the ecosystem reconhg-
uration ofthe mangroves. break in the offshore
bar at the river estuary. heavy coastal erosion
etc.

Two SPOTscenes- one taken at the end ofthe

dry season, the other at the end of the rainy
season -will provide a better understandi ng of
the processes involved here. Satellite inmage
processing is al so being used by the Canpus
programto study the Senegal River valley.

In 1991, researchers at the UTIS played host to
thirteen trai nees and nunerous visits from ma-
nagers of scientihc bodies in other countries.

| HORI ZON and SESAME, two

val uabl e information access aids

ORSTOM creat ed the HORI ZON bi bl i ographic

data base for its researchers and their partners
fromthe South. HORI ZON cont ai ns 33. 000
references (in print and retrospective), nore
than 4,500 ofwhich were added in | 99 | . Nearly
21,000 publications have been recorded on

nm crohche to sinplify access to the source
docunents listed in ORSTOM s bi bl i ographic

dat a base

In association with ClRAD, | NRA and BDPA.

the Institute created the SESAME CD- ROM

system which is a data base on agriculture. and
nore speci hcally, tropical agriculture. The net-
wor k has been extended to cover docunent a-

tion at institutes in Caneroon. Madagascar

Chad and the Sahelian countries (RESADCC)

The second version of SESAME was rel eased in
1991 and i ncludes 66.500 bibliographicentries,

a large proportion ofwhich are not listed in other
dat a bases. SESAME can be accessed in English

or French and uses bilingual software and key
words. The software (CTlI) has been sinplified to
streanml i ne access to the data base,

I RRO an internationa

communi cati on networ k

ORSTOM has set up an electronic mail system
known as RI O (for Reseau informatique de
(ORSTOM) that interconnects the |aboratories

of fifteen countries and provides themwith



access to the major international research and
hi gher education networks Wth R O scien-
tists working in | aboratories across the world
can exchange informati on and conduct j oi nt
research prograns,

The RI O network uses public tel ecomuni ca-
tions networks and relies upon affordable work
stations running application software that is in
wi despread use in university and research
circles. Utimately. the network will help to
bring scientific communities fromthe South
into closer contact with each other and with
their counterparts in the North,

| Training and partnership

f or nul ae

Trai ni ng courses

Between 1984 and 199 | . the nunberol French

and noanrench trai nees who foll owed courses

in ORSTOM S researchfacilities and | aboratories
rose froml70 to 358.

This increase is a reflection of the Institute’s
determ nation to pursue its efforts in the train-
i ngarena, In addition, |argenunbers ofstudents
attended courses run by | ocal establishnments.
Non- French researchers receiving ORSTOMV
traini ng: breakdown by geopolitical area

Regi on Number of Number of

resear chers nonths

Bl ack Africa

(French-speaking) 218 2. | 345

Latin Anerica 89 4 14

North Africa 47 1965

Asi a/Pacrlic I8 61,5

Subt ot al 442 28065

Notth Anerica/

Europe 19 65.5

TOTAL 461 2.872

More than hal fofthe 194 non-French trainees
that foll owed courses in 1991 were from Bl ack
Africa. Courses were held in their own coun-
tries, in France (Bondy. Montpellier) or in anoth-
er country in the South. Hall of the French
trai nees chose to follow their training with
research teanms outside France, primarily in

Bl ack Africa.

Research grants

Research grants are managed by ORSTOM dea
partrments and enabl e non-French students to
prepare university theses In 1991. 87 grants
were allocated, nostly to scientists from Bl ack
Africa Burkina Faso and Senegal have a parti cu-
larly dynam c approach to researcher training.
French students, supervised by ORSTOM st aff,
are eligible for research grants fromthe French
M ni stry of Research

Uni versity teaching

ORSTOM has increased its scientific coopera-
tion and teaching activities with universities in
France and el sewhere Existing relationships
were formalized through numerous partnership
agreenments. including twelve framework agree-
ments and el even col | aborati on contracts Re-
searchers al so consolidated a direct involve-
nment in teaching and student foll oweup.
particularly for DEA degree courses, and contin
ued to sit on thesis assessment conmittees.

Trai ni ng/ pr of essi onal pl acenent

contracts

These contracts apply to professional training
prograns that neet the needs of all research

di sciplines. all levels ofqualihcation (researchers



and technicians), and all types oftraining (basic
training, skill updating). Eight countries had
al ready signed protocols covering this kind of
training (Caneroon. Congo, Ecuador, Ni ger

VI adagascar. Central African Republic, Senega
and Venezuel a). Three others (Peru. Burkina
Faso and Guinea) signed in 199

ORSTOM t rai ni ng fi nanci ng

Type of collaborative training FF 000

Support for |aboratories

runni ng training courses 876

Grants lor training courses 385

Teachi ng support 237

Programred training courses 510

Research grants 2, 460

Trar ni ng/ pr of essrona

pl acenent contracts | , 200

Contracts ol assocration 3.330

Short-stay col |l aboration 2.800

TOTAL | L798

Contracts of association

Contracts of association are financed by the
French M nistry of Cooperation and Devel op
nment and enabl e young researchers fromthe
South to take part in joint prograns with
ORSTOM and to benefit fromfinancial assist-
ance and gui dance fromresearch teans. Atota
of Il researchers. m of themfrom Bl ack
Africa. signed contracts ofassociationin |l 99 1| a
Short-stay col |l aboration

Short-duration visits (less than six nonths) are
desi gned for experienced researchers and pro:



not e cooperation at the highest |evel. Guest
research teamsand scientists from alldisciplines
lend their specialist skills to selected prograns.
In 1991. ORSTOM facilities played host to

about Hty visiting scientists, nostly fromLatin
Anerica

| Cdte d 'Ivoire: two scientific

conmuni ty support strategies

Céte dtlvoire takes over nanagenent

of the Cceanographi ¢ Research Center

(CRO

Qceanogr aphi cconnecti ons bet weenORSTOM

and COe d'Ivoire date back to the md- | 9505,
when two ORSTOM oceanogr aphers were sent

to work at the IFAN facility in Abidjan. In | 958.
they were seconded to the oceanography dee
partrment at the Mnistry of Agriculture. which

| at er becamet he CROeone of t he cornerstones

of oceanographi c research on the West African
seaboard (with the CRODT in Senegal).

In theory. ORSTOM was nerely responsible for

the managenent of the CRO but in fact it was

an ORSTOM center in an lvoirian setting. In

1991. there were twenty lvoirian trainee or
seni or researchers working there,

The end of ORSTOM s nanagenent contract in

1991 was a tinely opportunity to transfer al

adm nistrative responsibilities and supervisory
roles to the Cote d' Ivoire authorities. ORSTOM
is still closely involved in the CRO. both scien-
tifically and financially, and new cooperation
procedur eswi | | needt obei nt roducedi nt he near
future. The CROis now a Tnational public
establishnent”. directed by an Ivoirian resear|
cher and enjoying the sane degree of indepen-
dence as ORSTOM The two organi zations are

| ooking forward to working together on an
entirely equal footing

The new institutes internal structure and pro-
cedures (particularly for |ocal technicians) are
gradual |y being finalized. This transitional pe-
riod will end in 1992. and new cooperation
procedures can then be formally introduced.

The Petit-Bassam center and the

restructuring of social science research

Seven university institutes are involved in socia
science research in Cbhte d' Ivoire, nost of them
focusing on a single discipline or topics
Researchers al so have extensive teaching du-
tiest At the same tinme. the ORSTOM center at
Petit-Bassam which was set up with sone
difficulty in the md- | 9605, has been pursuing
nmul ti-disciplinary research on sel ected topics of
nmaj or i nportance. Over the years. a handful of

[ voirian researchers have broken ranks and
joined the ORSTOM center

Thi s combi nation ol concentration on the one

hand wi th di spersal and conpartnentalization

on the other was a worrying situation. A num

ber of restructuring projects have foundered in
these very specific institutional waters. In Apri
199 I. however. a group of French and Ivoirian
researchers attending the |’ journel es de Binger-
uille" semnar decided to tackle the problem
froma different angle,

They chose to rework the scientific structure of
the research initiatives bel ore addressing the
institutional issues The T inter-disciplinary 50a
cial sciences group" they set up defined a re-
search program based on clear priorities. Since
then. seminars, conferences and round table



di scussion groups are held periodicallytoreview
ongoi ng research projects. There are plans to
produce a regul ar newsletter,

The Petit-Bassamcenter is now "neutral” terri-
tory and plays a unifying role as well as organi-
zi ngt he conferences and semi nars. For the tine
bei ng, therefore. there is every reason to keep
the center open. its primary objective today
being to hel p social science research in Céte

d’ Ivoiretorestructure by sharpeningitsl ocuson

a few priority prograns.

| International collaboration

on agronony

ORSTOM has devel oped nunerous col | ab-

orative programs with ARCs in the CE AR
network, In association with ClRAD and | NRA

the Institute has signed two franmework coope-
rati on agreerments with I TA and IBPCR Simlar
agreements had al ready been signed with six

ot her centers. Forns of cooperation range from
exchanges of genetic material and scientific
publ i cati onst or esear cher secondnent sl or col -

| aborative prograns.

Joint programs with IRRI. | CR SATand Cl MWT
cover the analysis ofgenetic resources through
research into nol ecul ar biology Wth ClI AT, the
Institute is conducting a m crobiol ogy program
on processing cassava and its starchy deriv-
atives.

Concurrent initiatives with |l TA and CORAF
formthe basis ofa | argeascal e regi onal research
programinto cassava production. marketing

and processing in Wst and Central Africa
Finally. ORSTOMis playing an active part with

I NRA and CI RAD in CORAF' S associ ative net-

wor ks: ' TR3S" (see "Land devel opment in the
bottom ands". page 2 I). "Cassava" (see
"CORAF' S cassava network", page 17) and
"Agroeforestry"”.

Inter-organization credits earmarked in the Insn
titute's budget facilitate cooperation between
ORSTOM teans and institutes fromthe North

and the Sout h.

Sever al sem nars have beenorgani zedwith part-

ner or gani zati ons. incl udi ngthe Pari sworkshop

On agrolorestry in Cctober 1991, and the
neeting on "Biocenose of the nain cassava

pests and bi ol ogi cal pest control". which was
held at the Il TA center in Cotonou, Benin. in
March 199l

| ORSTOM WHO col | aborati ve

prograns to conbat nmj or endem c

di seases

ORSTOM has been working with the WHO for

a very considerable tine, and the internationa
organi zation relies heavily on the Institute’'s
work and skills in endem c tropical diseases,
which is conducted jointly with |ocal research-
ers in countries of the South

Priority prograns are being conducted on na
laria. South Anmerican and African trypano-

som asis, filariasis. |eishmaniasis, vector con-
trol. leprosy and schistosom asis, all as part of
the special Tropical D sease Research (TDR)
program hnanced jointly by the UNDP and

WHO. Research teans are focusing on subjects
such as the epideniol ogy of vector-borne dis-
eases. and are devel opi ng protocols and specific
nmet hods for vector and parasite control. Signif-
i cant progress has been made in these areas,

and regi onal canpai gns. such as the Oncho-



cerciasis Control Program (OCP). have been

l aunched to light these devastating di seases.
Researchers fromthe South are systematically
invited to take part in these research initiatives;
t heTDR progranshares ORSTOM sobj ecti veof
strengthening the scientihc potential of the
countries ravaged by endenic tropical diseases.
Thi s same basic principle underpins ongoi ng
canpai gns in Caneroon to control nobsquitoes

in urban areas (see page 20) and to eradicate
tsetse flies.

| A European strategy

In 1991, ORSTOM pursued its strategy regard-
ing the EEC, devel oping closer. nore diversi Hed
relations with the Conm ssion (DG VII1. DC X
and DC XVI) and with the Comunity’s scien-
tific bodies JRC and Eurostat. ORSTOM re-
searchers are involved in hfteen DG XI| projects
as part of the STDIII program (life sciences and
technol ogi es for devel opi ng countries):
-rehabilitation of degraded |and north of the
Sahara: use of perennial |egum nous plants and
associ ated mcro-organisns to establish multi-

| ayer conmunities;

7 study of the interface between donestic cy-

cl es and woodl and cycl es ofthe parasitecausing
Chagas’ di sease

-strategy for vaccination agai nst hunan and

ani mal schi stosom asi s:

7t he bi ol ogi cal andepi deni ol ogi cal si gni hcance

of transm ssion-blocking immunity and trans-

m ssi on-reducing factors in endem c Falci -
parum mal ari a; human factors that influence

i nfecti on of nbsquitoes;

estudy and utilization of diversity in natura
popul ati ons of hsh farming species in Wst
Africa;

- eart hworm popul ati ons as an instrunent of

soil fertility conservation and regeneration in



tropical agricultural systens:

-use of the bactericidal parasite Pasteuria
penetrans to eradi cate Mel oi dogyne root nema-
todes fromsoil;

#upgradi ng cassava in Latin Anerica:

#i mpl enent ati on of health and pharmaceuti -

cals policies in the People' s Denocratic Republic
of Laos in a context of decentralization and
econom ¢ change: gl obal approach to the Lao-
tian health system

eassessnent ofthe danger olreinfestation from
woodl and loci of T, infestans in the target area
of the donesticvector eradication project in the
countries of the Southern Cone:

ebi ol ogi cal and mnedi cal inplications of the
clonal structure ofthe parasite causi ngChagas’

di sease:

-anal ysis ofclonalvariability in the parasite, for
predi cti onofthedifferentclinical manifestations
of |ei shmani asi s;

-research and action on the use of the health
services in Burkina Faso

ebi osystemati cs and adaptive trends in the

genus Rhodni us:

-regul ati on of sexual developnent in malaria
parasites and the design of |ogical intervention
strategies

The Conmm ssion (DG Xl1) has al so comm s-

sioned ORSTOM to conduct a full-scal e assess-
nment of the STD Il program

ORSTOM has forged or strengthened ties with

many partners from European countries, largely
throughi ts permanent del egati on att heCLORA

in Brussels. The institute is now conducting

col | aborative projects with institutes from Por-
tugal, the United Kingdom Spain and the Neth-
erl ands. Dutch trainees have cone to ORSTOM

and one ORSTOM resear cher has been second-

ed to a German research institute

| CORAF' s cassava network

ORSTOM and the DCRST in Congo are joint
facilitators of CORAFis cassava network As

part ofthis task, the Institute is currently denn-
ing a |l arge-scal e research and devel oprent
project on cassava in Wst and Central Africa.
Thepr oj ect f ocusesont het hree basi cl i nksi nt he
cassava chain - production. narketing and con-
sunption - and on interactions between these
three aspects,

The research strand ofthis project is an integra
part ofa broader devel opment strategy, the aim
being to nmeet specilic food and nutritiona

requi renents, analyze comrercial channels

and pricing systens, and identify the role that
cassava plays in shaping producers strategies
and their responses to the real possibilities of
selling their output.

This global, scientifically innovative approach is
consi dered the best response to the priorities
expressed by the countries involved in CORAF

and to the conclusions of the CE AR worki ng
group on this topic. This inter-disciplinary ap-
proach provides a very good conpl enent to
conventional sectoral approaches

This project is beingconducted by the ORSTOM
center in Togo and the DGRST- ORSTOM cent er

in Brazzaville. Congo. Thirteen English and
French- speaki ng African counties are invol ved.
and the project is a vivid illustration of the
ef fective regi onal cooperation that is energing
in Central and West African countries.



| The M Ega- Tchad network

Mega- Tchad is an international research net-
wor k concentrating on social histow and mm
change in the Lake Chad basin - a vast area of
Africa characterized by common traditions and

i ntensive social interactions.

The five countries around Lake Chad are Ni ger
Chad. Nigeria. Caneroon and the Centra

African Republic, and the network has sone

500 correspondents in Africa and Europe.

The network is run by anthropologists and is
open to all disciplines, Inter-disciplinary re-
search is actively encouraged Devel opnent is-
sues are progressively taking precedence over
cultural and historical concerns.

Researchers fromthe Hi story Miseum at Bern
(Switzerland). the University of Frankfurt
(CGermany), the University of Cal gary (Canada)
and CNRS (France) have recently joined scien
tists fromthe ORSTOM LATAH unit and the

CNRS LACI TO center in the Me' ga- Tchad network.

| Three exenplary scientific

partnership prograns

OCI SCA in Cameroon

The OCI SCA project (for Cbservatoires du
changement social et de |’innovation au
Caneroun) is a joint initiative by Cameroons
Dschang University Institute. the National Hu-
man Sci ences Institute (1SH) and ORSTOMIhe
objective is to revitalize academnmic practices. pul
down barriers between social and agrononic

di sci plines. and strengthen |inks between re-
search and devel oprent,

The OCI SCA project was |aunched to provide

deci si on-nmakers with a neans of observing

soci al change and anal yzing the effects this
change is having on the strategies adopted by
thedi fferent partiesinvol vedi nt hedevel opnent
process.

The French M nistry of Cooperation and Deve
opnent is hnancing the experinental phase of

the project (nethodol ogy testinnghe OCl SCA
project has two main strands:

-basic protocol designed to provide, relatively
qui ckly. a global picture of past, present and
future (19805 and 1990S) attitudes. opinions.
reactions and behavi or patterns in the different
soci 0- econom ¢ groups studi ed:

findividual. coordinated research Initiatives
usi ng the same basic corpus of data to provide
nor ei n- dept hanal ysis of speClfic aspects(tech-
nol ogl cal approach, study of agronom c strate-
gi es in managenment of plots. crops and associ -
ated species, relations between urban and rura
areas, etc). Most of the observatories are in
areast hatwere al readystudi ed | CeZOyears ago,

sot hepre-crisissituationi nthesedi fferentareas

is explicitly recorded. This makes it possible to
anal yze a nunber of specific paraneters of the
crisis. such as falling cash crop prices. return
mgration. the effects of parity differentials be-
tween the franc area an the naira area. the
emergence of a private sectors etc. There are
plans to install sone ten observatories in differ
ent parts Ofthe country, to enable yearly updat-
ing of a conplete inventory of current changes
in sensitive sectors or sectors that are strategia
cally inportant for devel oprment

To back up this research project, the ' TOO SCA
net wor kl ' has beenl aunchedt oact asaf orum on

the crisis that sub-Saharan Africa is currently



experiencing, and to enable the different part-
ners to share ideas and experiences. The net
wor k produces a newsletter three tinmes a years
(see al so "Cocoa and coffee planters in
Caneroon: new strategi es", page 19).

Devel opnent ant hr opol ogy

i n Madagascar

The devel opnent ant hropol ogy team at the

Uni versity of Tulear is conposed of ORSTOM

and Ml agasy researchers andf ocusesont each-

i ng history, geography and social anthropol ogy
t oyoungr esear chers. Practi cal trai ni ngandl ong
field courses alternate withtheory nmodul esThe
met hod adopted _ known as the anthropol ogy

of social macro-dynam cs - involves nmaking

| arge nunbers of observation at the |ocal |eve
(ideal for training purposes). which are then
Viewed in context, taking account of [ocal or
regi onal history and the geographi cal back-
ground of production systens etc. This form of
iiresearch-based training in research" generates
the kind of expert appraisals that increasing
nunbers of devel oprment institutions, nationa
bodi es andi nt er nati onal or gani zati onsar eseeke
ing. (see "A research team of ant hropol ogi sts in
Madagascar". page 19),

| LTAB: a biotechnol ogy | aboratory

for researchers fromthe South

ORSTOM s Board of Trustees has signed a coop-
eration agreenment with the Scripps Research
institute (TSRI). covering the creation of an

I nt ernati onal LaboratoryforTropical Agricultur-
al Biotechnol ogy (I LTAB) for devel opi ng coun-
tries. Based in San Diego, California. the ILTAB
brings together twenty-five researchers from
France. the United States. Germany. China,
Peru. Col onbia, Egypt, India. Cameroon. Cbte

d’ I voire and Togo.



The purpose of the agreenent between

ORSTOM and the TSRl is to pronote biotech-

nol ogi es and to transfer those technol ogies to
devel opi ng countries for applications related to
tropi cal plant species. ORSTOM has a direct

i nvol venenti nt hesecountries.whiletheTSR i s

| argely concerned with pure research,

There are plans to devel op a tropical plant

bi ot echnol ogy network (TROBIONED to tie in

the main | aboratories involved in technol ogy
transfers to devel oped and devel opi ng coun-
tries. The ILTAB is therefore the first link in an
i nternational chain that will help devel oped and
devel opi ng countries to work together on bio-
technol ogi es applied to tropical plant species.
Thr ough the network. researchers fromthe

South will have access to some of the nost
prestigi ous biotechnol ogy | aboratories in the
worl d. The basic ains are to pronote:

7 application of basic research findings to work-
abl e nodel s:

__application to tropical species of selected hnd-
ings fromresearch into tenperate species;
atransfer of new technol ogi es and specific

know edge to devel opi ng countries. particularly
t hrough trai neeshi ps:

etransfer of information to international and
nati onal research institutes.

| Caneroon and Togo conputerize

scientific documentation

Caner oon has conmi ssi oned ORSTOM t o

conputeri ze the docunentation centers of the
resear chi nstitutesoperati ngundert heauspi ces
ofits Mnistry of H gher Education. Information
Technol ogy and Sci enti Hc Research (MESI RES)

The server of the "Inmages" bibliographical data
base is already on-line. offering access to al
users and providing the network of docunenta-
tion specialists with all the information they
require for checking on existing publications
bef ore creating new bibliographic entriesl In this
way. the scientihc nmenory bank of the M nis-
try's docurmentation centers has been nade

avail able to a broad user base both in Caneroon
and in other countries.

Togo. neanwhile, has asked the Institutetohelp
to conputerize the docunentation center at

the Popul ati on Research Unit at the University
of Togo in Lome’. A bibliographic data base
cal l ed POPTOGO al ready provi des a conpre-
hensi ve record of all existing scientific publica-
ti ons on denobgraphy in Togo.



DEVELOPMENT: THE END PURPCSE

ne of the five strategic keynote
thenes set out in ORSTOM s 1990
Strategic Plan is "know edge and
know how for devel opnenti’.

These strategic orientations stemfrom
the conviction that the Institute wll
retain its legitimacy only if it can
clearly show that the results of its work
provi de answers to the real questions
the devel opi ng countries have to
confront.

This notion of utility or end purpose
of devel opnent research can be defined
inrelation to the great priorities facing
the countries of the South: managi ng
societies in crisis; providing better
nouri shnment and health care; |and

pl anni ng and devel opnent; rationa

use of natural resources; conbating

i ndustrial pollution and natura
hazards, etc.

However, the first essential for
ORSTOM s research teans is to take

a global, inter-disciplinary approach
to problems. The study of production
systens, |and, water and forest
managenent mnet hods or human

behavior in relation to illness and

di sease vectors, the devel opment of
preventi on nmet hods and treatnents,
etc., all require an approach conbining
soci al science with other disciplines.
Themati ¢ and net hodol ogi cal inter-
disciplinarity are hall narks of
ORSTOM s research work.

An inter-disciplinary approach is
necessary because it enables one to
approach a subject in all its conplexity.
But this is not enough in itself.

If prograns are to neet devel opnent
needs, they have to be defined in close
col  aboration with the people

concer ned.

This is why, with ORSTOM projects,
partnership begins at the design stage
when the ainms and content of a

program are defined, and continues
with the partners carrying out together
the operations they have deci ded on.

To neet the expectations of those

i nvol ved in devel opnent. the | oca
econom ¢ and political decision-nmakers,
the international organizations. NGOs,
private enterprise, etc.. ORSTOM

nore than any other research institute.
must nake a special effort to transfer
the results of its work. This means not
only dissem nating findings but also
finding practical applications, whether
in the shape of observation techniques.
i nformation useful to decision-nakers,
or products or processes that nmay

i ncrease crop yields, protect soils.

OF RESEARCH

i mprove health systens, etc.

To varying extents. all the Institute’s
programnms are geared towards the
ultimate goal of devel opment.

But the solutions provided may.

in any given instance. be gl obal or



partial, direct or indirect, with

i medi ate or | onger-terminpact.

This section. therefore, presents

only those prograns which were

already, in 199 |, of obvious val ue

for devel oprment. |

MANAG NG SOCI ETI ES

IN CRI SIS

he experience ofthe past two decades

has shown that obstacles to devel op-

nent or the driving force of devel opnent

lie very deep within a society. and that
thereis no pointin tryingto relypurel yon
techni cal fornulae and financial help

however great, for sustainable devel op-

nment that will respect the needs of the
environnent. The disruption caused by

the drought in sub-Saharan Africa over

the past twenty years cannot be attribut-

ed to climtic factors alone. It is now
recogni zed that the societies and States
concerned, rendered fragile and unstable

by rapi d popul ati on growth conbi ned

with cultural, social and political upheav-
al s that have not yet been mastered. have

not had the means to respond to these

climatic hazards in a coherent way.

Soci eties evolve, social practices are
changing. Getting to understand the so-

cial and economic rationale at work in

each case is. for ORSTOM an inportant

subj ect of research. This know edge can

be harnessed in aid of devel opment pro-

grans at the design stage, the application
stage or the evaluation stage, as for exam
pl e in southern Madagascar or in Cam

eroon. where the Institute is a partner in
"observatoriesii of social change and in-
novat i on.

A research team of anthropol ogi sts

i n Madagascar

I n Sout hern Madagascar, a research teamwith
menbers from ORSTOM the CNRE and the

Uni versity of Tul ear has. for several years now,
been studyi ngchanges in the pastoral societies
of the "zebu Civilization". The jont research
tean(cal | ed ERA)i scarryi ngout abasi cant hr oe

pol ogi cal study. while making its skills and
know edge avail able to regi onal devel opnent
projects. ERA includes researchers fromthe
society that is being studied as well as outside
et hnol ogi sts. The teamis anal ysng the sponta
neous dynam cs of Village SCOCIEIIES and the
strategies of the different parties involved in
deCl si on- maki ng processes. fromthe nost offi
Cal to the nost infornal

The team has devel oped suitabl e approaches

and net hods for studyi ng how H arget popul a-
tions" react to devel opment projects and ana
ysing the problems and obstacles that arise
during inplenentation of a protect.

Thelirst practical applicationfotERAI s skills was
n this second area. The I1LO asked the teamto
study and try to resolve conflicts that had arisen
when rehabilitated rice fields were allocated to
andl ess peasants. it al so anal ysed the causes of
thefailure ol anagti eul tural extensi on operation
based around small irrigation networks. Sol u-
ions were lound In both cases. based on the
under st andi ng the team had acquwed in others
sim | atsituationsintheregi on andfrom surveys



run by a small nunber of people who knew t he
regi on well.

ERA was then asked to handle the i’socio-
econom ¢ foll ow up" of a nmajor devel opnent
project financed by the EDF in the sout hwest of
the country (the Fianarant soa/ Morondava/
Toliaty triangle).

The SW ss CGovernment Cooperation Agency

has also called on the teans skills for a program
to rehabilitate an irrigation network destroyed
by cyclone Cynthia in the Mrondava pl ai nThe
task here is to appraise the consequences ofthe
massi ve i nfux of nmoney fromoutside into Vil -

| age econom esthat had not previouslyenjoyed
financial resources.

ERA is hoping to expand and develop its re-
search in sapport of devel opnent by concen-
trating on W key subj ectarea5lheal thlthe sea:
water for agriculture: the forest: the town.

Bet ween them these thenes cover nost ofthe
requests received for expert advice. Wth multie
di sciplinary teans working on all these topics,
ERA coul d espond to these requests and act as

a permanent observer ofsocial Change, comnbine
ing pure esearch with practical problem
solving in the service of devel opnent.

(RU 521, Program on "Urbanization and the
crisis of the production systens in Southern
Madagascar")

Cocoa and coffee planters

i n Caneroon: new strategies

Caneroon is currently going through a severe
econom c recession, On the international nar-
ket sthe prices ol coffee and cocoathe country’s
two nmain export products. are in free fall
There are no obvious econom c alternativesthe
eountryhaslittl ei nt hewayof oil reserveswhl | e

the devel opnent of new products and services
(mar ket garden crops. food products. tourism
etc) WII take tine In this situation, cocoa and
Arabi ca coffee remmin essential for procuring
hard currency, To set up an appropriate



econom ¢ policy. national decrsion-makers

need to know and understand the strategies by
whi ch planters are responding to present
changes in their Situation

ORSTOM the ISH and the | NDR have toget her

set up an i’ OGbservatory of sOClal change and

i nnovati on" in which psychovsocrol ogi sts.
econom sts. statrstrcrans and agronorni sts are
wor ki ng togetherv Two permanent observat o-

ries have been set up: one in the Village of
Yenessoa i n the cocoaAproducngCentral provr
ince. and one in the Wst provrnce. a Bafou
tribal area where collee is grown.

Earlier studies had already been carried out in
both places. and these nade it possible to

di stingui sh between processes connected with

| ong term i nbal ances and those resulting from
the econom ¢ conditions of the nonent. Folr
lowng logically fromthe socral selence nonov
graphs that used to be a specrality of ORSTOM
and taking an approach very different fromthe
heavywei ght statistical surveys run by the
Worl d Bank. Cbservatory researchers conduct -

ed sonme lightweight. nmultiple-goal. quantita
tive and qualitative studies focusing on the
socral managenment of famly responsibilities.
forns of solidarity, new economc activities.
managenent oicredit. strategies in response to
the freeing of prices, etc.

Striving for self-sufficiency

The new econonic situation has not had the

same consequencesi nt he Centerofthecountry

as in the West. where Eton and Bam | eke com
nmuni ties have different social and farm ng sys-
tems Nonethel ess. points in common have

appear ed: hi gh popul ation densities. old plantae
tions and elderly planters. In the Center. the
cocoa growers are trying to keep up cultivation
of their cash crop. whereas in the West, coffee
growing is in a very dilapidated state,

The planters strategi es depend on the |evel of
remuneration for their |abor. The cocoa pl anta-
tions of the Center require little or no mainte-
nance work and therefore relatively little |abor
timer andthe plantersinvestverylittlein inputs.
So the crop is still worthwhile to the growers.
who are inclined to extend their plantations in
response to the crisis.

In the coffee groves ofthe West, however. nore
| abor tinme and inputs are requrred and the
response to the crisis has nore often been to
invest in new econonmic activrties on the srde:
mar ket gardening |ivestock. fuelwoodi trade,
etc. Wiile the average noney income |rom
farmng is about the same in the two regions
around CFAF 130.000 a year incone from

sources other than the plantations is three
times as high in the Wst as in the Centeri
Planter strategies in both regions WIIl have
negative effects in the long run, because both
i nvol vea reduction intheuseofinputsand wage

| abor. The producers are protecting thensel ves
fromthe crrsrs by retreating into self-sufficteney.
whereas the free market policy is neant to assist
their integration into the noney econony

or banking on quality?

So it seens clear that. to pull itself out of the
crrsrs. Caneroon needs to revive production of
cof fee and cocoa. whereas |ree-market policres.
because they increase input costs. encourage
producers to invest less in their plantations



ei ther by devel oping alternative activrties or by
adopti ng nore extensive production nethods.

For Cameroons coffee and cocoa to find a pl ace
on the international markets, consrderable in-
vestnents WH have to be nade to regenerate

the plantations and get back to a high-quality
product .

(RU SC Programentitled "Observatories on
Change and soci al innovation in Cameroon")
BETTER NOURI SHVENT

AND HEALTH CARE

| mproving the health status of popul a-

tions and conbating the najor ende-

m cdi seases through appropriate preven-

tion and health care policies is a priority

i ssue.

In North Caneroon, ORSTOMis taking

part in an onchocerciasis control canpai-

gn involving a new drug, ivermectine, and
control of the vector on the ground. Also

i n Caneroon, a harnl ess, economcal in-
secticide of biological origin has been

tested throughout the town of Maroua.

In the Congo, in collaboration with the

private devel opnent body AGRI CONGO,

the Institute has set up a conplete

research and devel opnent structure

wor ki ng on ways to intensify production
systens. As a part of this collaboration, 3
new, enriched weaning gruel has been

devel oped whi ch shoul d resol ve nany

probl ems of mal nutrition of smal

children. |1

Onchocerciasis control in Centra

Africa

In the early |I 980s. refugees from Chad settled in
a savanna area of North Cameroon. southwest

of Caroua, where onchocercrasis was endemi c.
About 80% of the adult popul ati on have con-
tracted the disease and 4% are now blind.

In 1 986. in view of the risks such mgrants run
the UN HCR asked ORSTOM to run a survey in

the region to identify ways of conbating the

di sease, which istransmtted bya small blacklly
or simulid. the larvae of which live in running
wat er. Transm ssion occurs only in the rainy
seasonandt he stteswherel arvaecongr egat ear e

not in the main river. the Faro. but along the
smal | seasonal tributary streans. So the Chad-
ian refugees cultivating fields al ongside these
streans run the long-termriskofserious |esions
of the eye that can lead to blindness

A vector control canpai gn was therefore

| aunched against the blackfly larvae in 1987 and
| 988. Treatnments applied during the rainy sea-
son reduced the blackfly bite rate and the annua
transm ssron rate to wholly acceptable | evels.
An anti-vector canpaign run each year under

the same conditions would thus provide effec-
tive protection for the | ocal hunan popul ation
and the Chadi an refugees

The OCEAC nenber countries have taken note

of the results of the anti-vector canpai gn and
the drug treatnment canpaign with ivernectine,
an anti-filaria drug. and now recommend t he

use of ivermectine to treat the disease.

This treatnent can be conbined with an anti -
vectoral canpai gn on an ad hoe basis.

(RU 4E. Programon "Sinmulid and culicid
control ")

A biol ogical insecticide



agai nst nosquit os

I nt he bi gt ownsofthei ntertropical zone, whi ch

are growing rapidly wthout any real infrastruc-
ture for drai nage and sewage. waste water

prowdes nany suitable sites for |arvae of the

Cul ex qui nque/ asci atus nosqutto. which is a

great nui sance to the inhabitants. Measures
against the larvae are still the nobst appropriate
control method. as the breeding grounds are
generally easy to identify. accessible. and fairly
small (latrines wells, septictanks, gutters. etc).
Current methods involve chem cal insecticides.
but the useful ness of these is limted by their
toxicity. the riskofenvironnental pollution and
the energence of resistant strains

One possible renedy is to use biological insec-
ticides based on bacterial toxins. These insecti-
crdes are a good alternative to chem cals. They
are cheaper and are perfectly harm ess to the
non-target fauna. In the near future they wll
beconme one of the best nethods of nobsquito
control

City-w de experinents

ORSTOM ent onol ogi sts ran nosquito |arvae

control trials in part of Yaounde and then in

Mar oua, using Bacillus sphaericus a bacterium
whose spores contain a toxin which, once

i ngested. kills nmobsquito |arvae before they can
reach the adult stage

Maroua. with a popul ation of sone |30.000.

lies two hundred kil onetres fromthe nearest big
city. at the heart of a dry savanna regi on where
C qui nque/ asci atus cannot survive. It thus pro-
vi dedi deal condi ti onsfortheexperinent. Allthe

i nfested water points were treated with

B. sphaeri cus.

To check on the efhcacy ofthe treatnent and on



possi bl e recol oni zation by the nosquito of its
favorite breedi ng grounds. nocturnal nosquito
trappi ng exerci ses have been run once a nonth
since 1991. These will be continued so as to
neasure the real inpact ofthis anti-larvae cam
pai gn.

A hl mabout this nmosquito control canpaign

has been made, under an agreenent between
ORSTOM and IWN,

The program was supported and partly financed
by the WHO s TDR program Al though this
canpai gn has had the benefit of considerable

| ogi sticresources,itspossiblethatasingle.low
cost canpaign carried out by local public health
services would be sufficient. This is the case in
Mar oua. where four ofthe ten canpaign teans

are all-Canerooni an.

(RU 4E Program on "Vector control and research
for biological control agents")

A new baby food in the Congo

In the countries of the South, malnutrition
mainly affects very young children, especially at
t he weani ng st age.

Surveys carried out in the Congo anpng not h-

ers of babies under one year ofage showed that
nost wonmen who breast feed start using baby
foods too soon and weaned their babies off
themtoo quickly

Two problens energed: the low nutritiona

val ueof t he babyfoodsandt hef actt hatt oof ew

feeds were given per day

The baby foods used are gruels prepared froma
commercially marketed paste of fermented

nmai ze cal l ed poto-poto, or fromcassava nea

whi ch they prepare thensel ves. Even when

sugar is added, both these foods are very poor in
essential nutrients (am no acids, minerals and
vi tam ns) and have too | ow an energy density
(about 60 Kcal per 100 g ofgruel), Fed just once
or twice a day, this is not sufhcient to conple-
ment a nother’'s mlk

A local production chain

ORSTOM and the Faculty of Science at the

Uni versity of Brazzaville, working together

have devel oped processes to produce a grue

wi th higher energy density but still liquid
enough to be readily acceptable to the baby.

The researchers had the idea ofincorporating an
i ndustrially produced enzynme which is inexpena
sive and easily obtained, This enzyne acts on
starch; it reduces its capacity to swell in the
course of cooking and 50 nakes it possible to

i nclude twice as much neal in the gruel to a
given quantity ofwater. Cassava neal. enriched
with nutrients by adding a pul se flour, has
proved particularly suitable for this treatnent.
After the first |aboratory results, ORSTOM and
AGRI CONGO, in association with the Congo

Health M nistry, devel oped a production nodel
that took account of supply problens, techno-

| ogi cal aspects. managenent problens and
how t he product m ght be market ed.

This practical researCh-and-action exercise is to
be pursued. with a survey of the inpact of the
gruel on the nutritional status of the children
The pilot experinment could be generalized as
part of the Congois national nutrition policy
and | ater extended to other countries where

mal nutrition is largely the result ofa shortage of
hi gh quality weani ng foods.

A seminar on Hwmeaning gruels in West Africa",



held in May | 991 in Brazzaville, provided a basis
for working out a plan of action in this field.
(RU4FV Programon "Nutritional potenli al of f ood
products in tropical/Zfrica") |

LAND PLANNI NG

AND DEVELOPMENT

A 5 popul ati ons grow and production

expands, living space and production

space in town and country have to be
transforned and devel oped. To plan and

nmanage these changes harnoni ously, |o-

cal and central governnent, NGOs and

private enterprise need, first and fore-

nost, to be in possession of the facts
regardi ng the present situation

In Quito, Ecuador, 3 team of researchers

took part in the creation of an Turban
information systeni, an aid to gl oba

know edge of the various types of urban

data. This has already provided the basis

for a conputerized atlas of the town.

In rural areas, control of water resources

is crucial, and this necessarily involves

wat er engi neering schenmes. Here again

managers need detail ed know edge of the
functioning of existing networks. The

days of ill-considered funding of mgjor

dam projects is over.

In the Sahel, where the ecol ogi cal and
econom c crisis has encouraged devel op-

ment of bottonlands for agricultural use,
ORSTOM has been running a program on

five bottom and areas to find out nore

about howt hey function and experi nent

wi th suitable water devel opnent

schenmes and techni ques.

In the Ecuadoran Andes. the Institute has
devel oped a conputerized data base, a

typol ogy and a nodel of the economc
functioning of traditional irrigation sys-
tems. In Brazil. the Institute has conplet-

ed a study of the creation of small reser-
voirs (called agudes) for irrigation

An urban information system

for city managenent

In Quito. capital of ECuador. the population is
growi ngfast as it is in nostThird Wrld towns.
The data requrred to enable the authorities to
pl an and manage this spatial and denographic
grom h are scattered. often hard to find. some-
times unreliable or sinmply I acking.

Wth the MIlitary Geographical Institute. the
Panareri can I nstitute of Ceography and Hi stoe
ry and the Quito town council. a team of
ORSTOM researchers has devel oped a localized
geogr aphi cal information system (C S) appro-
priate to the needs of the city's planners and
nmanagers, created an urban data bank starting
by collating and anal ysing avail abl e data. and
linked up the data with the help of the software
package i’ Savane" whi ch has been devel oped for
the purpose.

As a result. several tools are now avail abl e.
The conputerized atlas of Quito, consisting of
43 maps, gives a prelinmnary outline of the
situation. The G S is now operational: a first
docunent - supported version of the software
package underpinning the systemis avail abl e.
the data bank has been established. The entire
"urban information system made up of these

el ements was delivered to the Quito city auV



thorities in Cctober 199 |I. The council has
decided to make it its main tool for information
and pl anni ngf ort hecapi t al becausei t sl ocal i zed

i nking of such divers kinds ofdata as networks.
spaces and pornts, enables a finevtuned

approach to urban structures and their

mal f uncti ons.

(RU 5F Program for a "Conputerized Atlas of
Quito")

Land devel opnent

in the botton ands

Drought. popul ation growh and the deteriora
tion ofcertain soils have led the farners of the
Sahel to seek out new land to cultivate, The
bottom ands - | owel yi ng seasonal wetl ands &

are therefore being increasingly brought into
cultivation: the chem cal nmakeup of the sorls is
good and there is water avail able. These | ands
represent an econonically interesting alterna-
tive for the Sahelian farmers who can thus grow
mai ze or sorghumas a safety-net crop in sea-
sons when the rainsfail. In the dry season sheep
and goats can be grazed here. or narket garden
crops can be grown. Agricultural devel oprent

of these lands is one possible response to the
present crisis in the traditional production sys-
tems. Even so. effective use of the bottom ands
i mplies water engineering work to protect the
land fromfl ooding and to store and distribute
irrigation water.

The engi neering structures nust be technically
reliabl e and nanageabl e by the comunities

that use them for the bottom ands are fragile
ecosystens and are easily degraded. Rice farne

i ng has already had to be abandoned in sone

such areas, eg owing to excess salinity in
coastal parts of Casanance. Senegal. and el se-



where on soils that are too sandy to hold water
adequatel y.

ORSTOM has undertaken a practical research
and-action programon live representative botr
tomand sites in the Sahel. ainmng to gain a
better know edge of how they function under
natural conditions and the problens currently
bei ng encountered. and to experinment to iden-
tify appropriate water managenent structures
and techni ques. The srtes concerned are in the
Si ne Sal oum and Casanance in Senegal. in
southern Mali. and in Yatenga and Conoe in
Bur ki na Faso.

Thi sr esear chi sbei ngcar nedout undert heaegi s

of CORAF' s R35 network. Several assocrate
bodi es from North and South are invol ved.
wor ki ng together to devel op nmethods and tools
for the research, Factors already being noniv
tored or anal ysed are water bal ance, hi ghvwater
| evel s and hydraulic head data in several catch-
ment basi nsof eachsi te. t hechem cal charactere
istics of the water, sedinment transport and
erosion. and the Inpact of the devel opnent

work on water resources and the |land tenure
structure.

Tool s and met hods

Thi s research has provided an opportunity

to design. devel op and test new neasuring

i nstrunent sdi agnosti ct ool sandwat er man-

agenent met hods. Several new nmeasuring in-
strunents have been usedlasecond-generation
rain simulator: an instrunment that measures

wat er conductivity. temperature and hei ght
upstream and downstream ofa structure on the
sanme tinme base: and a data capture unit nease

ur i ngEh, pHandt enper at ure. Three di agnostic

tool s have al so been designed and tested: an
expert nethod for predeterm ning certain pa
raneters of the natural evolution of a water
resource: a simulation nodel for potential yield
of bottom and rice crops: and harnonization

and pool i ngofwater resource and flood estinmae
tion paraneters for Casanance. Sine Sal oum

and Sout hern Mali

From experimentation to di ssem nation

of results

In Casamance. a nethod for nanaging salt

barrier dans has been proposed. The surface
runof fwater is stored. then released at low tide
with the dissolved salt. N nety hectares ol acrd.
sulfate soils in the valley of Diigui noum near
Zi gui nchor. could be rehabilitated in this way.
Al ongsi de this, agronom c experinents in rice
growi ng have shown how satisfactory yields

can be obtai ned on degraded sorls.

Wth techniques for conserving soils and im
proving their fertility coupled with controlled
supply of water to the crops. it is now possible
t oconsi der movi ngonfront he pil ot phaset oan

i ntegrated devel opnent project on |arger areas.
The deternmining factors for success or failure in
these initiatives will then be the soci o-economc
processes.

(RU 28 Programentitled "Devel opi ng bottom

| ands i n | heSahel: typol ogy hydrol ogi cal process-
es and agricultural potential")

Traditional in-igation

in the Ecuadoran Andes

Irrigation has been with us for many centuri es.
and WIIl be with us for many nore Cvilizations
have sprung from mastery over water resources



and have di ed when they were no | onger able

to manage their water engi neering structures
adequatel y

In the Ecuadoran Andes, farners still use irriga-
tion infrastructures inherited fromthe past.
What were the historical origins of these net-
wor ks and by what managenent rul es were

they operated in the old days? How are they
structured and organi zed today? Wat are the
avai | abl e water resources and do they neet
nodern day | arners’ demands7 All these are
guestions gurding the research into the tradi-
tional Andean irrigation networks currently be-
ing carried out by ORSTOM and t he Republic of
Ecuador’s | NERH s

This research programis particularly inmportant
in the current context because INERH is no

| onger able. as it was in the past. to build new
canals with international funding The country

is too heavily indebted, and past schenes have
not al ways proved econom cally viable. | NERH
needs to nmove on froman administrative

know edge of existing networks to a detail ed
know edge of how they work and their possible
mal f uncti ons.

The researchers Hrst task was to define a spatia
unit that would provide a neani ngful basis for
wat er managenent initiatives. Having distin.

gui shed between "supply areas" (basic catch-
nment basins with exrsting irrigation schenes)
and "denmand areas" (where water is needed but
not necessarily available), they defined the
"anal ysrs and irrigation action zone" (ZARl) -
the area where two catchnent basins converge
and traditional irrigation systens have devel -
oped Based on the ZARI. the water supply and
demand Situation can be anal ysed in detail and
further devel opment ofthe traditional irrigation
net wor ks can be pl anned.

Research was then carried out on several ZARI's
in order to understand the functioning and
possi bl e problens of irrigation systens at every
st ageol wat ercol | ection.transportsdi stribution
and utilization. Wirk has al so been done on
trends in production systens and the inpact of
irrigation on crop productivity. Based on a sta-
tistical study of local Cdimatic data. it has proved
possi bl e to diagnose the match between wat er
supply and demand in each irrigation network.
This work is conmpl enented bya historical study
ofthe irrigation systens and the former rules for
access to and social managenent of water by

the di fferent peasant conmuniti es.

Deci si on- maki ng ai ds

A conputerized data base and a set of | 250, 000
maps ofthe ZARlI s now provi de precise informa-
tion on each nmj or Andeancat chnent basi nAl

the data gathered (climatic, hydrologic. spati al
historical. agricultural. social and economni c)
nmake up a typol ogy of local situations and the
mai n probl ens encount er ed.

To conpl enent these aids. a conputerized

nodel of the econom c functioning of a ZARI

has been devel oped. Wth this nodel one can
forexanpl e, simulate the inpact ofa droughtor

of the rehabilitation ofan irrigation network.
Dat a banks. maps typol ogy and simul ation

nodel WIIl all be used as deci sion-maki ng and
programm ng aids for INERH 's forthcom ng

oper ations.

A rehabilitation project may be | aunched forthe



pilot ZARI at Urcuqui. for exanple. with the
Centre international de cooperation pour le
devel oppenent agricole, an NGO in charge of

the engi neeri ng work.

(RU ZE. RU 2C. Programentitled "Study and
functioning of traditional irrigation in Ecuador")
Water resources in the Brazilian

Nor dast e, the agudes

Across of the Brazilian Nordeste. where the
bedrock is crystalline and i nperneable, the
only type of water supply resource is the snall
dam known as an agude. 70.000 agudes were
traditionally used to provide nmen and cattle
with waters Over the past hfteen years or so.
they have al so been used for irrigation

The "smal |l private agudes" project resulted from
ten years of collaboration between ORSTOM

and its Brazilian partners. primarily SUDENE in
this case: its purpose is to devel op a nethodol -
ogy for managerment of these dans. The hna

fruit of the conpleted project was the publica-
tion of a manual for small agudes. entitled
Manual do Pequeno Agude. witten for |oca
agricultural facilitators and managers.

(RU 25. Programon iiUWilization ofhilldansin the
Brazilian Nordeste") |

RATI ONAL EXPLO TATI ON

OF NATURAL RESOURCES

" ntensive utilization of the planetts nat-

ural resources - aninmal, vegetable and

m neral - is not always managed in such a

way as to ensure their renewal. So esti-

mati ng thresholds of irreversibility and.
wherever it is still possible, designing
ecosystemrehabilitati on and restoration
progranms, are now urgent tasks.



In Senegal and Tuni sia, ORSTOM has

been working on the rehabilitation of

rangel ands and eroded areas, suggesting

di fferent associations of plant species

that can suitably be reintroduced. In

Brazil, in central Anmazonia, the Institute

has been studying iiextractivisni (i.e. the
gathering of wild forest products for sale

on the market), with a viewto introduc-

ing certain species into agro-forestry sys-
tems, so | essening the pressure on the

forest while stabilizing producers in-

COIEeS.

In the Bolivian Andes, geol ogists are | ook-

ing for prom sing |ocations for gold pros-
pecting and exploitation.

In the Congo, working with the devel op-

nment organi zati on AGRI CONGO, the In-

stitute has set up a conplete research and
devel opnent systemto intensify produc-

tion systens.

Fishing is an inportant economc activity

in many countries, but it is often poorly
managed: over-fishing in sone areas, un-
der-lishing in others, inefficient tech-

ni ques. Several research prograns have

been undertaken on this subject - in Java,
Vanuatu and New Cal edonia, ORSTOM i s

wor ki ng to develop fishing activities

whil e ensuring that the fish stocks can
regener at e.

In the Sahel, ORSTOM researchers and

their local associates have perfected ro-

dent control nethods for pre- and post-

harvest rodent pests.

Rehabilitating deserlilied areas

north and south of the Sahara

Since 1985, ORSTOM has been working with

the Tunisian institute for the Arid Regions. the
Loui s EnbergerCenter for Functional and Evol ui
tionary Ecology (part of the CNRS), iSRA in
Senegal and the University of Tuscia. Italy, to
assist with desertihcation control and natura
resource managenent projects in arid regions.
and to answer sone ofthe key questions in this
field: Is it possible to reconstruct what human
activity has destroyed. 7 How can environnents
be rehabilitated once they have becone unproa
ductive? How can el ements in an ecosystem be
restored once they have deteriorated? How and
fromwhat activities can human comuniti es
live in such rehabilitated areas?

A gl obal approach

A research programon the rehabilitation of
grazing |l and and wi nd-eroded areas has identi -
hed suitable plant and tree species to reintro-
duce in degraded areas. in view oftheir drought
resi stance and adaptability to shifting sands. A
second research program involving in uitro
studies in Montpellier and in situ studies

in Southern Tunisia. is discovering stable.

bal anced and reproduci bl e grassl and pl ant
conmunities in which forage shrubs have an

i nportant place.

In Northern Senegai and Sout hern Tuni si a.
research is continuing on different plant asso-
ciations. their efficiency and how they function
i nvol vrng species that are specific to each region
and al so the conmon speci es Acaci a radi anai
Through this work. it has been found that there
are thresholds ofirreversibility. beyond which it



is pointless to try to nanage resources in the
best way possible or regenerate ecosystens by
nmeans of seasonal grazing bans. Once this
threshold is reached. the area nmust be entirely
rehabilitated and ot her uses found for the |and.
However. the ’'itechnicai arsenal" requrred to
rehabilitate andrestorethe degraded areasrs not
sufficient, because these operations are very
costly and the | and concerned is under heavy
denogr aphi ¢ pressure (2.8% per annum popu-
lation growth on average). whereas farmng
activrty is marginal and the societies concerned
are undergoing a severe cultural, technical and
econom c crisis. Any rehabilitation operation
nmust t her ef or et aket he soci o- econom ¢ aspects
into account.

(RU 3/. Programon "Deserti/icaiion control and
rehabilitation of desertified land in Southern
Tunisia' i)

Uilizing wild forest products:

extractivism

The Brazilian termextraiiuisnp covers all gath
eringofwi | d produce forcomrercial reasons: in
English. the word "iextractiuisn has recently
been adopt ed.

Wth col onization of the tropical regions cane
the commercialization of charcoal wood from
Brazil. incense from Africa. sandal wood from
Asia and the Pacific. etc. on the European
markets. in the Amazon sarsaparillai cocoa and
rubber brought a fieeting nonent oiprosperity
to the towns of Manaus and | qurtos before they
were ruined by competition fromthe Asian

rubber plantations. Today. extractivismis in
sharp decline economcaiiy. but is arousng
renewed interest. Unions. farmers, politicians.
researchers and N605 are beginning to defend
this type of activity. which protects and hel ps
conserve the forest environnent. The Brazilian
government has even set up "extractivist re-
serves". However. this new boost is based nore
on ideology than firm scientihc grounds.

In collaboration with the Goeldi Miuseum and

the I NPA, ORSTOM has | aunched a nul ti

di sciplinary research programon extractivrsmin
central Amazoni a. ai medat assessi ngt hevi abi | a

i tyofthisactivityandsuggest ngi nprovenents

that will help reduce pressure on the forest by
stabilizing small producers incones. The first
strand ofthe research is to catal ogue the speC es
used, describe the popul ations oi these species
and evaluate theircapacrty to wi thstand expl oi -
tation of the different products. eg. chewng
gum Brazil nuts. rosewbod G 1, palmhearts. etc.
The second strand concerns the econonic and
social role ofextractiuism How can extracti ui sm
be integrated Wth the other productions sys-
tems 7 crop farming. livestock. arboriculture
hunting, fishing 7 to which it can provrde an

i ncomre suppl enent ? What resource manage-

ment and marketing systens are appropriate?
VWat are the rel ations between the different
econom ¢ agents invol ved?

For exanple. it is now known that. even today,
soci o-econom ¢ relations in the rural Amazon
are shaped by the extractivist nodel. in which
the coliector is bound to his boss" through

per petual debt.

The third strand is experinmental: a study of the
behavi or of certain species when brought into
cultivation. and identification ofthe best COHdl e



tions for storage of seed and germination and
grom h of seediings. Wth a view to including
these species in agro-iorestry systens,

(RU 3H "Extractiuisni program

Gold in the Bolivian Andes,

from prospecting to exploitation

Al 'l uvi al gol ddeposi tsi nt he Bol rvranAndes have
been worked since precol onial days, Sone sur-
face deposits have been exhausted. This raises
the question as to whether other deposrts can

be found and. ifso. where. A team of geol ogists
is tackling this question. starting from basic
research on the origin of these deposits in
various parts of the Cordiilera: Atiplano. east-
ern Cordillera. the sub-Andean zone. the Ben
plain. etc.

Reviving gold mining in Tipuan

In theTi puani region oithe eastern Cordillera. as
a result of erosion of quartz veins. gold can be
found in river bed and river terrace alluvra and in
ot her. ol der sedinents that do not always crop
out on the surfaceThe river bed and river terrace
deposits. easy to get at. have been exploited
intensively for the past twenty years. They are
now virtually exhaustedi especially in the Rio

Ti puani vall ey,

By anal ysi ng geol ogi cal and geophysi cal dat a,
ORSTOM S researchers have been able to sug

gest to the mners’ cooperatives new sites for
prospecting or exploitation. and to proyide
themwi th additional data to gurde their activi
ties. involved in this work are severai geol ogy
students fromLa Paz Universrty doing their
practical work in the region

Expl ori ng new deposits

in Suches-Antaquilla

I h the Suches-Antaquiila region, ORSTOM has

a joint research programrunning Wth the UN



Fund for Natural Resource Exploration. This is a
study ofthe structure ofan alluvial gold deposit
near the Peruvian frontier. aimed at identifying
those areas worth exploring systematically.
Anal ysi soft he m neral cont ent oft he sedi nents

and ofthe gold found in the alluviumreveal s the
| ocati ons where exploitation is possible. This
research is continuing in Bolivia and has been
extended to Chili and Ecuador. where it will take
i nto account the soci o-econom ¢ inpact of

expl oitation of the deposits. An internationa
synposi unmonal | uvi al gol ddeposits was hel din

La Paz in June 1991 and yielded a wealth of
useful informtion.

(RUIH G SEM ZIN Program or i’ Supergeni C de-
posits and evolution in the Andean margin")

AGRI CONGO- ORSTOM  part ner shi p

for research and devel opnent

ACRICONGO is a private R&D institute set up

by Elf-Fiquitaine attherequestofthe Congol ese
government. It asked ORSTOM for scientihc

assi stance. and a protocol forcollaboration was
signed in February | 99 |1 . to enable all concerned
to take better advantage of research carried out
in the Congo.

The contents ofthe different research prograns
are defined in specihccol | aboration agreenents
A’lfertile soil projects" programis assisting an
experimental farnmers’ group set up by AGRI -
CONGO on the Bate’ ke pl ateaus near Brazza-

ville, the aimbeing to popul arize a farmng
system nodel that conbines m xed food crops

with tree crops, livestock and food processing
(peanut butter. chicouangue - a cassava-based
preparation - etc),

Under another agreement, to which CIRAD is

al so a party, ORSTOM is studying the socio-
econom ¢ i npact of the output from AGRI -

CONCO s rehabilitated farns on the marketing

and consunption of vegetables fromthe mar-

ket -garden belt around Brazzaville.

Inl 991 , the Institute provided scientific help
defining a survey, elaborating a nethodol ogy

for it, and for the statistical and computer
processing of its results.

An agreenent in the human nutrition held
concerns inplenentation of a joint programto
study and i nprove the ways in which cassava is
used (see "fl new babyfood in the Congo p, 2/).
(RU 38. programentitled "I nprouing traditiona
bi ot echnol ogy processes in the manufacture of
cassaua- based products? RU 30 program on
"Ferralitic soils and soil/ertility in the Congo":
4F, programon "Nutritional potential of food
products in the Congo": RU SC, program on

Mar ket gardeni ng around Brazzaville)

Fishing in the Java Sea:

a potential ripe for devel opnent

Every year. a fleet of five hundred | arge wooden
sei nevboats | ands over 100, 000t ons of hsh at

the four main ports oflava s central provinces
France and the EEC have | aunched a four-year
project entitled "Java Sea Fi shery Assessnent”.
to hel plocal authorities inprove fish supplies to
the province. qualitatively and quantitatively,
and to increase hshernmen's incones,

ORSTOM is in charge of the project and its
international. nulti-disciplinary team The per
manent Franco-| ndonesi an team consi sts of
researchers from ORSTOM and the BPPL (| ndo-

nesi an Research Institute for Marine Fisheries):

in

RU



about fifteen consultants, from Indonesi a.
France (1 FREMER) and the UK (Landell MIIs

Ltd), are also involved,

The study covers fish stocks, hshing nethods

and the soci o-econom ¢ systens Stocks are
estimated using nodern acoustic renpte sens-

i ng techni ques comnbi ned with soci o-econonic
surveys of catch quantities | anded and mar ket
organi zati ons This approach provides an un-
derstandi ng of the systemas a whole and how

it operates. fromlish biology via fishing and
storage techniques to the informal tradi ng net-
wor ks, etc.

Early results provide a basis for formulating
proposal s for technical inmprovenents to the
seine-nets used. nodi hcations to the hsh stor.
age holds so as to keep the II1SI'i fresh, and new
ways of ensuring hygienic handling and distri-
buti on practices. Several experinments have been
run at sea, testing new techniques with the

fi shermen and ship owners. Meanwhile. study

of the narketing channels has shown how

i mportant the informal sector is, especially as
regards enpl oynent

Thi s programn ncl udesani nportanti nformati on

and training conponent, to dissemnate re-
search findings and results to all those invol ved
in the chain: researchers and senior specialists.
technicians. adm nistrators. ships’ captains.
fishermen etc.

The wor ki ng net hod devel oped and the results
obt ai ned coul d be applied to other hshery sys-
tems. with a view to better understandi ng and

i mproved perfornmance

(RUII. Programentitled "Study o/ pel agi efi sheries
in thel/aua Sea")

Deep sea fishing in the South Pacific

Popul ati on growm h and inproved small-scal e
fishing techni ques have neant a rapid spread of
coastal fishing in the South Pacific, The coasta
wat ers around these islands are shall ow and.
because there is no continental shelf very nar-
row. fish stocks are therefore linmted. and over-
lishing is already posing a serious threat to the
future of fishing, New potential hshing grounds
exi st in the deep waters around the seanounts.
but these can only be exploited on an industria
scale. So the question is how to devel op hshery
activnties while conserving natural resources
and ensuring their renewal. Two research pro-
granms, one in Vanuatu for smallescal e hshery

and one in New Cal edonia for industrial fishery,
have set out to answer it.

Smal | -scal e fishing in Vanuatu

In 1980, the Vanuatu government adopted a

policy of supporting small-scale hshernen’s
associations to help themturn their activities
towards the deep waters of the outer shelf. For
ten years now. with help fromthe French For-
eign Affairs Mnistry, ORSTOM has been work-

ing in collaboration with the National Fisheries
Service and the hshermen’ s associations, to
study hsh stocks and suggest how best to

expl oit and nanage them

At the end of 199 | , over 10.000 hshingexpedi -
tion data sheets and | 30.000 neasuremnents

were avail abl e Biol ogical studies have been

made of four of the main hsh species, and an
estimate has been madeoftheannual catch that

can be sustained without upsettingthe bal ance
of t he natural environnent. Aconpi |l ati onofthe



work on avail able stocks. fishing activities and
the sustainable catch potential, will soon be
avai |l abl eThi swi | | al so nakei t possi bl et oassess
the rel evance of national prograns to foster
deep sea hshing and correctly handl e the shift
fromtradition. coastal hsheries to commercia
fishing much farther out at sea.

Industrial fishery in New Cal edoni a

In New Cal edonia. after several exploratory hsh-
ing exercises in the seanbunt zones, a comrer-
cial operation using traw |ines was |aunched in
| 988. Under an agreenent with the New Cal e-
donia authorities (FIDES), ORSTOM was asked

to handl e scientihc nonitoring of the exercise.
Thi s operation did not prove its proht potenti al
however. and it has therefore been decided to
nmake an in-depth study oflish resources in the
region and the different deep ocean hsh species.
The first research carried out revealed that the
mai n species in these parts, Beryx spl endeus.
lives in waters wherethetenperature is 520 Fat
500 mand 430 F at 850 m that the size ofthis
hsh increases with depth: that it breeds in the
sout hern hem sphere sunmmer; and that it feeds

on a migrant fauna that rises to the surface

wat ers at night

It has al so energed that the diversity of hsh
species in the region is sonewhat narrow. Many
speci es are new di scoveries, and only sone
seamount s harbor big enough hsh stocks to
justify industrial escale fisheries.

Theset i ndi ngswi | | hel pprovi deahr mer sci enti hc
basis for reviving the hshing industry in New
Cal edoni a and al soi n ot her Paci hccountri eseg.
New Zeal and. where ORSTOM is working in

Cl ose col |l aboration with several national scien-
tI11C bodies.

(RUIlj. Programs on "Small-scale fishery in
Vanuat u" and ii Seanmpunt s")



Rodent pests in the Sahe

Becauseof its sharp seasonalclinmatic contrasts.
the Sahel is subject to major periodic fluctua-
tions in the popul ations ofcertain aninmal spe-
ci es.

The expansion ofirrigated cropping and agricu
tural water engineering schemes has encour

aged sone speci es ofrodent that thrive in these
new ar m ngsyst ens. soneti mesmul ti pl yingin

a spectacular way and conpeting with the

farmer for his harvest.

After twenty years of field observation 7 in
Senegal , then later Burkina Faso and. since

[ 992,in Ml thhe annual cycl eandi nt er annu-

al fluctuations in these rodent popul ati ons have
been described. taking accou nt. for exanple. of
a sharp drop in nunbers in 1972 and a rapid

mul tiplication in 1976

Studi es of their reproduction. feeding habits,
conpetition and predati on have provi ded an
under st andi ng of their popul ati on dynami cs

and resulted in sinple forecasting nodel s that
can be used in agriculture.

During the 1980s. nore extensive ecol ogica
nonitoring in Senegal and Burkina Faso con-
hrnmed these early hndings. |In Burkina Faso.
ORSTOM s mamual ogi sts studied the factors

that determ ne the popul ation cycles of the
rodents. studying their reproduction and | ook
ing for ecological triggers and the different spe-
cies’ water consunption Characteristics.
Towar ds a pest monitoring

and control network

Havi ng identified the species responsible for the
danmage and supplied keys for identihcation. the
researchers went on to dehne their i’toxicoe

| ogi cal prohles". Effective, affordable chenica
control methods were suggested, involving lit-
t1 edangerforman, domesticanimalsorw ldlile.

In collaboration with researchers fromthe Uni -
versity and |l ocal technicians. training drives
were organi zed, with support fromregiona
bodi es and the CI LSS, which are planning to set
up a network for nmonitoring and control of
these rodents. The work in manmalian nicro-

bi ol ogy is now turning to the issue of bilharzia
epi dem ol ogy i n Senegal and the study ol repro-
ducti on physiology in Ml

(RU 3C. Programentitled 'Research on Sahel o-
Sudani an rodent pests in Burkina Faso")
COVBATI NG

| NDUSTRI AL POLLUTI ON

AND NATURAL HAZARDS

ndustrial devel opment brings a host of

hazards in its wake: gas enissions,

wat er pollution, accunul ation of resi-

dues and waste, etc. It is vital to devel op

| ess pol | uti ng manufacturing techniques

and adequate ways of treating industria

wast e. ORSTOM r esear chers, together

with their Mexican associates. are run-

ning trials and dissenmi nating their find-

i ngs on the use of biotechnol ogy for

wast e water treatnent and depol |l ution of

i ndustrial off-gases. In Tunisia, the Insti-
tute is working to devel op a bi ol ogi ca

process for treating the highly pollutant
liquid waste fromthe olive oil industry.

At the present time, ORSTOMis al so

laying stress in its geodynam cs work

on vol cani ¢ and seismc hazards. In



Caneroon, for exanple, the search for

the causes of the deadly eruption of

carbon di oxi de from Lake Nyos in 1986

has rai sed new questions for vul canol o-

gists. In Mexico, the Institute is working

on plate tectonics in densely popul at ed,

hi gh-risk areas.

Bi ot echnol ogy at the service

of the environment, Mexico

Mexico is suffering nore and nore severely from
the increasing scarcity of water resources and
the huge quantities of waste water and off-
gases produced by industry, Biotechnol ogy de-
vel opnents may provide effective solutions to
some pol lution probl emns,

Since 1986, ORSTOM and its Mexican assocr-

ates at the Autononmpbus Metropolitan Univer-
sity (UAM 1) and the Engineering Institute of

t he Aut onormous National Universityof Mexico
(UNAM 1) are carrying out research, running
trials and di ssem nating results on new techno-
logies to treat waste water using anaerobic
processes, Recently, this activity has been ex-
tended to the depollution of industrial waste
gases. The water is treated in pilot anaerobic
reactors ofthe UASB (upll ow, sludge bed) type.
ranging fromIOn5 to SOnK Al ongsi de this,

basi c | aboratory research is being carried out
with two-litre fermenters

Patents, construction of pilot installations and
i ndustrial-scale units. and many nation-w de
and international publications, rellect the lively
nmonent unof t hi scol | abor at i onandt heusef ul -

ness of its results.

New i ndustrial technol ogies

At the industrial |ev". Franco-Mexican technoe

| ogy has enabl ed the building of a 2,400n]

UASB reactor for a malt factory and anot her of
530m for a fiber board manufacturing facility.
One of the private firns that have Signed tech?
nol ogytransfercontracts wththejoint research
team has now sol d various engi neering projects
for fizzy drinks, protein meal. and breweries.
The pilot study on biol ogi cal nethods of desul -
furizing industrial effluent gas has been carried
out for a major Mexican oil conpany This could
lead directly to an industrial application
Research is now geared towards treatnent of

ef fl uents contai ni ng conpounds that are not
readi | y bi odegradabl e by the classic procedures
and are extremely noxious for the envrronnent.
The prograns are being funded by industry and
international bodies as well as the institutions
taking part.

(RU 38. Program on "M crobi ol ogy of anaerobic
treatment of urban and industrial waste water")
Reduci ng pol | ution

fromolive oil waste

The Mediterranean basin accounts for 90% of
world olive Al output, but the industry produc-
es large quantities of highly pollutant Iiquid
waste. One hundred kg of olives, pressed and
processed. produces. on average. a hundred
litres of lquld waste. This waste is spread in
open. outdoor evaporation tanks which are not
very effective and where pollution accunul ates
fromyear to year. As this waste biodegrades
very little. an ever-increasing surface area o
evaporation tanks is required 7which is in-
creasinglycostly and is not a good solution from
the ecol ogi cal point ofview The need for a nore



ef fective technology is therefore urgent.

In 1986, in collaboration with the Bi otechnoe

| ogy Center in Sfax, Tunisra, ORSTOM began

work to devel op an anaerobi c biol ogi cal process
for treating olive oil waste by nethanic fernmen-
tation This solution would have the conbi ned
advant ages of depollution and energy produc-
tion fromthe methane gas emtted. However.

met hani zation is inhibited by the acidity and
phenoli ¢ conpounds present in the effluent. A
pre-treatment stage. using a ncro-organi sm
capabl e of degradi ng nost ofthe tannins, phe-
nolic conpounds. oils. etc, is therefore essen
tial. In 1991, an ORSTOM researcher was sec-
onded to the CBS in Slax to study depol |l ution
and net hane production fromolive oil waste
usi ng anaerobi ¢ bacteri a.

Several biological treatnents

Atthefirst stage. an anaerobicfungus hydrolyz-
es the aromatic polyners and deconposes the
aromatic nonomers. At the second stage. the

fi trate resulting fromthis preeprocessing is
net hani zed in a digester using the anaerobic

i terprocessi The effluentfromthis isthen given
third-stage treatnent in an activated-sludge
fl1Jidized bed containing particles ololive stone
as a mediumfor the bacteria. This treatnent, so
far Carried out in the laboratory. reduces the
iritial organic |oad by over 90%

The next step will be to run trials with a contin-
uouswprocess pilot plant for biological treatv
rrent ofolive waste by this nethod: this will be
a ioi ntexercrseinvol vi ngORSTOM t heTuni si an
government, and the EEC s STD prograns

(RU 318. Program on "M crobi ol ogy of anaerobic
treatnent of industrial waste wateri’)



Caneroon: closely observed | akes

On August 2 | st. 1986. an eruption of carbon
di oxi de fromthe depths of Lake Nyos in western
Caner oon caused the deaths of 1.700 villagers
in the surroundi ng area.

Thi s disaster nmay have been caused by a sudden
upsurge of large quantities of carbon di OXi de
fromthe depths ofthe | ake itseif (the Iimol og-
i cal hypothesis), or by a nechani sm connected
with a sudden rise in the hydrothermal activity
ofthe region. in which case the sudden em 55i on
of carbon di oxi de woul d be volcanic in origin,
Hazar ds connected

with vol canic activity

in 1985. before the disaster. ORSTOM had

fornmed a jamresearch group with MESI RES

of Cameroon. the university |aboratories of
Per pi gnan and Grenobl e, Duke University in the
US. and Zurich Polytechnic in Switzerland, to
reconstitutethe past25. 000yearsofthehistory

of t hevegetation and | ate Quaternary pal aeoen-
vironnments of West Caneroon, In particular

this teamtook geol ogical core sanples in

Bar ombi Moo Lake. which is simlar in configu-
ration to Lake Nyos.

In 1987 and 1989, because ofthese simlarities.
ageol ogi cal cor esanpl i ngoper ati on was under -
taken on the beds oftwenty potentially danger-
ous | akes al ong Cameroon’s rocky spine

- Lake Nyos especially- to hnd out whether the
gas canme fromthe depths ofthe bedrock bel ow

or merely fromthe | ake water itself,

The observati ons nmade support the vol canic
hypot hesi s; the gas came fromthe underlying
bedrock, and it is now possible to identify those
| akes and areas that hold a potential danger of
car bon di oxi de emi ssi ons.

Experiments are now under way in Nyos to
evacuat e carbon di oxi de dissolved in the |akes.
(RU IC. Programon "Lakes presentinga dangero/
gas eruption. Caneroon")

Sei smi ¢ hazards in Mexico

In collaboration with the Institute of Geophyse
ics at UNAM Mexico. the Earth Sciences Center
(ubC. Jalisco, MeXlco). the i PCS and the | PGP
(France), ORSTOM has been studying the geo
dynam cs of the tectonic plates on the Pacific
coast of Mexico. the associ ated earthquake
hazard, and its consequences for the safety

of communities in the surrounding areas,

An interactive software package calied COA has
been devel oped for rapid anal ysis of |arge quan-
tities of seismc data. At the present tinme it is
bei ng used to nonitor the CGuerrero Lagoon

(West Coast of Mexico), It can also be used to
identify the Characteristics of the bedrock in
popul ated areas. so as to map the high-risk

ar eas.

(RUIE, Programentitled "Seismc studies in
Mexi co") |

DI SSEM NATI ON QUTPUT

RSTOM policy invol ves systematically

di ssem nating its research findings to

deci si onenmakers and other actors in the devel -
opnment process.

Di ssenmi nation to policy-nmakers

At the national, regional and international |ev-
el s, ORSTOM endeavors to keep deci si on- mak-

ers constantly inforned about the Institute’s
activities. with aviewo nobilizingthe resource
es needed to inplenment effective policies that



neet the needs ofthe countries in the intertrop-

ical zone. ORSTOM nmintains contact with the

EEC t hrough the CLORA in Brussels, and with

Land, soil and bedrock

Bi omass resources

Hurmman heal th and nutrition

(Dakar,June 3- | S, 1991)

Soci al change

(Sally Portudal. Senegal. May 2730. 1991)

(Annaba. Al geria. May 25-30, 1991)

(sevres. September 18-20. 1991)

I nformati on systens

i nternational organizations such as the Wrld

Bank, WHO FAO and WMO. The Chairman

and the Director General visited the Wrld Bank

in Washington inJuly 199l

Di ssem nation to devel opnent agents

Open days have been held in nmbst ORSTOM

centers. including Brazzaville. Banako, Bangu

and Lone’ i

ORSTOM and the French cuitural center in

Dakar joined forces to organize a series of con-

ferences with filns or slide shows.

Thel nstitute madeapresentationofits activities

at the International Paci hc Science Congress in

Honol ulu (May 24-June 4, 1991) and at the

I nt ernati onal Devel opnent Aid and Cooper a-

tion Exhibition (SICAD) in Marseille (Cctober

[ 4-17,1991)i

Four debates in the "Le Point sun." series were

organi zed in Paris on the follow ng topics:

- Rapid urbanization in the Third Wrld: risks

and solutions for the future:

-i’Save Qur Soils": soii protection in tropica

regi ons:

-From cassava to foufou: tropical bioconver-

sion. Productive processing of tropical by-prod-

ucts by fermentation:

_ Maki ngopti mum use of ari dzones: adaptati on

or artihcialization?

Conf er ences

- International synmposmm on alluvial goid deposnts (La Paz. June 3-5. 199l)

- Synposmm on indurated volcanic SOIS (Menmo City Cctober 20-25. 199!)

- Tropical soil biology and fertility (TSBF). 6th Semi nar (D amant. Martini que. June 2729
1991)

- International synposmmon tropical forest palns (lgwos. Peru, Septenber 18-24. 199I)

v Workshop on nutritional surveillance in Wst Africa" nethodology for nutritional survey

S

, Semi nar ewor kshop on weani ng gruels in Central Afnca(Brazzavllle, May 2 | .24 1991)
, Sem nar on processes of urban integration and residential. professional and famly itin

eraries

, Workshop on the energence of soentific communities in devel oping countries
, Mega- Tchad conference on nan and vegetation in the Lake Chad basin

SEMNFOR 5 on "iinplied statistics" (Mntpellier. Septenber 24. 199l)



SCl ENTI FI C

DEPARTMENTS

ERRTH CCEl | N RTMOSPHERE

(TERRE, OCEAN, ATMOSPHERE - TOR)

Ai s

To acquire basic scientific know edge of the
earth, ocean and atnosphere 7 sonme of the

el ements that make up our natural environ-
ment- and interpret this at the | ocal and
regional levels that are nost rel evant to devel op-
ment needs.

Structure

Four pivotal themes:

| dobal changes in the natural environnent:
I Mneral resources and their origins:

| d obal geodynam cs and natural hazards:

| Living marine resources: dynam cs and use.
TOR Research Units

El even research units with twenty-seven nain
resear ch prograns

I A Ccean- at nosphere

| B Conti nent - at nosphere

IC Intertropical pal aeoclimtes and surface
formations

I D Surface geodynam cs

1E Continental |ithosphere and gl obal studies
| F Active margins and oceanic |lithosphere

I C Structural and geochenical analysis ofsur-
face materials and formations

| H Geodynami cs and ni neral concentrations

I | Coastal marine resources and environnent
Ij Reef |agoon resources and environment

| K Deep sea resources and environnent

CONTI NENTAL WATER ( DEPARTENMENT

El -1 UX CONTI NENTALES - DEC)

Ai s

To study continental aquatic ecosystens (a) as
bi ot opes and (b) as water resources whose
physi co-chem cal characteristics need to be
known, both qualitatively and quantitatively.
Structure

Two pivotal thenes:

| Mechani sms and processes in the functioning
of natural and anthropic continental aquatic
syst ens;

| Managenent and utilization of continenta
aquatic systens

DEC Research Units

Fi ve reseach units with twelve main research
programs and one maj or programnot tied to a
research unit

2A CGeodynanics of the continental hydroe
sphere

ZB Soi | /wat er/ pi ant/ at nosphere interfaces:
functioning, transferandtransformati on proc-
esses

APPENDI CES

2C Conti nent al aquati cr esour cesandenvi ron-
ment

2D Tropi cal bracki sh water environment and
production

2E Study and managenent of water resources
Maj or Program Fishery resources in the N ger
I nland Delta

ENVI RONMENT AND AGRI CULTURAL

ACTIVITIES (M LIEUX ET RCTNI TES AGRI -

COLES - W

Ai s

To study the relations between agricul tural
activities. human | and occupation and the envia
ronment, with a view to sustainable devel op-



ment .

Research towards a viable form of agriculture
that will be sustainable in the | ong term neans:
- defining the characteristics of natural and
cul tivated environnents:

V acquiring the necessary biol ogi cal know edge
to master the factors of producti on and nanage
renewabl e resources:

- studyi ng how and why agricultural situations
and food resource | evels change, in connection
wi th popul ati on. social dynam cs. technical in-
novati on and farm policy.

Structure

Four pivotal themes:

I Dynamics of natural and anthropically altered
ecol ogi cal systens;

| Knowl edge and utilization of tropical biolog-
ical diversity, as applied to plant breeding. utili-
zation of microorgani sns. and pest and para-
site control

| Biotechnol ogy as applied to plant productiv-
ity, bioconversion and biol ogical control of
pests and di seases:

| Agrarian and social dynam cs: characteriza-
tion of spatial units,

MBA Research Units

Ni ne research units with twentyefour main
research prograns

3A Biol ogi cal bases of tropical plant inprove-
ment

38 Bi ot echnol ogyasappl i edt ocr opproducti ve

ity and upgradi ng of agroeindustrial products
3C Pests and parasites in relation to plant and
envi r onnent

3D Soil functioning. water use. yields nodel-
ling

3E Dynam cs of human settlenents

3C Dynam cs of farm ng systens

3H Bi ol ogi cal diversity and forest systens

3l History and dynam cs ofarid environnents

3J Landscapes: spatial synthesis and anal ysis
of rural environnents.

HEALTH ( DEPARTEMENT SANTE - DES)

Al s

To study (a) the specific norbidity conpl exes
connected w th underdevel opment and tropica
environnents and (b) appropriate health care
syst ens.

S tructure

Four pivotal themes:

| Epi dem ol ogy of major endemic tropical dis
eases:

| Diet nutrition and heal th:

I Natural substances of biological interest:

| Society. population and heaith,

DES Research Units

Ni ne research units with twenty main research
pr ogr ans

4A Arboviral diseases and haenorrhagic fevers
4B Mal ari a

4C Trypanosoni aSls and | ei shmani asi s

4D Filariasis and bil harzia

4E Vector contro

4F Wasting di seases

46 Natural substances of biol ogical interest
4H Heal th care systens and representations of
di sease

41 Popul ati on and heal th

Maj or Program on Al DS

Maj or Program on Heal th and Environnent

Maj or Program on Water and Health in devel op-



ment situations.

SCCI ETY/ URBFI NI ZATI ON/ DEVEL OPVENT

(SOCI ETE, URBANI SRTI ON, DEVELOPPENMENT

- SUD)

Ai s

To study the social and econom c systens.
urban networks, migration patterns. regions
and cultural identities of Southern countries
under goi ng very profound changes

Structure

Three pivotal thenes:

| Culture and economnic devel opment:

| The State. economic and social nodernity:

| Networks. mobility. towns.

SUD Research Units

Seven resarch units with twenty-three main
research prograns

5A Historical and cultural factors in econonic
devel opnent

SB Devel opnent nodeis and real econonies

5C Regional dynamics. territories and net-

wor ks

5D Soci al dynami cs, power structures. innovae
tion

5E M gration, |abor. social mobility

5F Towns. spatial factors. |and devel opnent
56 Food security.



BDPA

BRCM

CBS

CCCE

CEMACREF

Cd AR

Cl AT

a LSss

Cl MWT

Cl RAD

CLORA

CNRE

CNRS

COARE

CODESRI A

CORAF

CRHB

CRO

CRODT

CTFT

DEA

DGRST

DOVt TOVS

ECOA

ECOFI T

ABBREVI ATI ONS USED

Bureau de d(&vel oppenent de |a
production agricole (France)
Bureau de recherches ge’ ol ogi ques
et mkres (France)

Centre de biotechnol ogi e de Sfax
(Funi si a)

Cai sse central e de coope’ration
e’ conom que (France)

Centre national du machinisne
agricole. du ge/nie rural. des eaux
et des foras (France)

Consul tative Group on

I nternational Agricultural Research
Centro Internacional de
Agriculture Tropical (CdAR

net wor k)

Comiwinter-Etats de lutte contre
| a se’ cheresse au Sahe

Centro Internacional de

Mej orami ento de Mais y Trigo
(CA AR net wor k)

Centre de coopaation

i nternational e en recherche

agr onom que pour le

dwel oppement (France)

Cl ub des organi snes de recherche
associ e’'s (Brussel s)

Centre national de la recherche en
envi ronnenent (Madagascar)
Centre national de |la recherche
sci ent nque ( France)

Coupl ed CceanAt nosphere

Response Experinent (program
Council for the Devel opnent of
Econoni ¢ and Soci al Research In
Africa (Senegal)

Conf erence of Representatives of
Agricultural Research in Africa
Centre de recherche halieutique
de Boussoura (fisheries research
center) (Quinea)

Centre de recherches oce’ ano-
graphi ques (Abidjan, Cate

d lvoire)

Centre de recherches



owanogr aphi ques de Dakar -
Thi ar oye (Senegal )

Centre technique forestier

tropi cal (ClRAD. France)

Di pl bne d' e tudes approfondies
(post - graduat e degree)

Direction gen(&ale de |la recherche
scientifique et techni que (Congo)
French Overseas Departnents and
Territories

Echanges de carbone ocean 7

at nosphae (program

Changenent s gl obaux.

et osyst emes. pako-ctosyst enes
des fonEts intertropicales (French
i nt erorgani zati on program

EDF

EEC

EHESS

ENS

EQUANI S

EQU ESEN

EPSAT

EURGCSTAT

FAC

FRO

FI DES

FLU PAC

GBF

GEVEEX

as

HAPEX

HCR

| ARCS

| BPGR

| CHS

| CRI SAT

| CSU

| FAN

| FREMER

| CBP

I TA

I LO

| LTAB

| NDR

Eur opean Devel opnment Fund

Eur opean Econoni ¢ Comunity
Ecol e des hautes el udes en

sci ences soci al es (France)

Ecol e normal e supe’rieure (France)
Envi ronnenment et qualite des
apports du fleuve N ger au Sahe
(program

Envi ronnenment et qualite’ des
eaux du fleuve Se’' ne’gal (program
Estimati on des pre’cipitations par
satellite (software)

Statistical Ovce ofthe European
Comuni ties

Fonds d’ ai de et de coope’'ration
(M nistry of Cooperation, France)
United Nations Food and

Agricul ture Organi zation

Fonds d’investissenent pour le
de’ vel oppenent ebonom que et
sooal (Mnistry for the DOM
TOMS. France)

Fl ux de carbone dans | e Paci Eque
(%guat onal (program

Grands bassins fl uvi aux
(program



A obal Energy Water Experinent
(program

Geogr aphi cal Information System
Hydr ol ogi cal Atnospheric Pil ot
Experi ment (progran)

United Nations High

Conmi ssion for Refugees

I nternati onal Agricul tural
Research Centers (Cd AR

net wor k)

International Board for Pl ant
Genetic Resources (CA AR

net wor k)

Inter-African Conmittee for
Hydraulic Studies

I nternational Crops Research
Institute for Sem -Arid Tropics
(CA AR net wor k)

I nternational Council for
Scientific Unions

Institut fondanental

d’ Afrique noire (Senegal)
Institut frangais de recherche
pour |’ exploitation de |a ner

I nt ernati onal Geosphere

Bi osphere Program

International Institute forTropical
Agriculture (CCl AR net wor k)

I nternational Labour Cch.

Geneva

I nternational Laboratory for Tro-
pi cal Agricul tural Biotechnol ogy
Institut national de

de’ vel oppenent rural (Caneroon)



I NERHI
I NPA

I NRA

I NSERM
I NSU

3345

3

92}

H

| SRA

JGOFS

JRC

LACI TO

LATA H

VESI RES

MNHN

VSl RI

OCCGE

OCEAC

OCl SCA

ocP

osSs

osu

PEC

I nstituto Ecuatoriano de Recursos
Hi draul i cos,

Instituto Naci onal de Pesqui sas
da Amazonia (Brazil)

Institut national de recherche
agr onom que (France)

Institut national de la sante’ et de
| a recherche nedical e (France)
Institut national des sciences de
[ Univers (CNRS. France)

I nt ergovernment al Ocean

Commi ssi on

Institut de physique du gl obe de
Pari s

Institut de physique du gl obe de
St rasbourg

Institut de recherche pour le

de vel oppenent du delta du
Mekong (Vi et nam

International Rice Research
Institute (CA AR net wor k)

I nstitut des sciences humai nes

( Camrer oon)

Institut se’' ne’ galais de recherche
agr onom que

Joint d obal Ccean Flux Study
(program

Joint Research Centre (EEC)
Laboratoi re de | angues et
civilisations a tradition orale
(CNRS. France)

Laboratoire d’ arcMl ogi e
tropicale et d' anthropol ogi e

hi stori que (ORSTOV)

M ni stere de |’ Ensei gnenent

supai eur, de |'I nformatique et de
| a Recherche scientifique
(Carrer oon)

Muse’ um national d histoire
naturell e (France)

Mauritian Sugar |ndustry
Research Institute

Organi sation de coordination et
de coopaation pour la lutte
contre | es grandes ende’ nies



Organi sation de coordi nation

pour la lutte contre les ende’ mes
en Afrique centrale

observat oi res du changenent

social et de |I’innovation au
Caner oun

Onchocerciasi s Control Program
(WHO

Observatoire du Sahara et du
Sahe

Observatoire des sciences de
" Univers

Programre Eaux continental es
(Madagascar)

PNEDC

PEO

R35

R10

SALT

SLN

SCOGREAH

SPAAR

STD

STI

SUDENE

TDR

TOGA

TROBI ONET '’

TSBG-

TSRI

UAM

UNAM

UNDP

UNRI SD

URD

uTl s

WCRP

WHO

WVO

WOCE

WI'N

ZARI

Programme national d’ eltude de
| a dynam que du climat (France)
Projet d e’'tablissement de
" ORSTOM (ORSTOM s Strategic
Pl an)

Re’ seau de recherche sur la
H&si stance a | a se’ cheresse
( CORAF)

Raeau i nformati que de

[ ORSTOM

Savanes a long ternme (progran)
Socie/w | e N ckel (New Cal edoni a
enterprise)

Socie’'te’ grenobl oise d' e’ tudes et
d’ applications hydrauliques
Speci al Program for African
Agricultural Research (Wrld
Bank)

Sci ence and Technol ogy for
Devel opnent ( EEC progran)
Scientific and Technica

I nformation

Superi nt endhci a do
Desenvol vi mrent o do Nor deste
(Brazil)

Tropi cal D sease Research
(WHO)

"ropical Ccean and d oba

At mrosphere (program



ropi cal Bi ot echnol ogy Network
Tropical Soil Biology and Fertility
(program

We Scripps Research Institute
USA)

Jni ver si dad Aut onona
etropolitana (Mexico)

Uni ver si dad Naci onal

Aut onoma Met r opol i t ana

Mexi co)

Jnited Nations Devel opnent

Pr ogr am

United Nations Research
nstitute for Social Devel oprment
Unite, de Recherche

de’ nogr aphi que (University of
Beni n, Togo)

Unite' de traitenment d'inages
satellitaires (Satellite |Imagery
Processing Unit) (Senegal)
Wrld Cimte Research Program
Worl d Health Organi zation

Wor | d Met eor ol ogi cal

Organi zati on

Wrld Ocean Gircul ation

Experi ment (progran

Wor | dwi de Tel evi Sl on Net wor k
Zone d’ anal yses et de
recomandat i ons pour
["irrigation (Analysis and
irrigation action zone) (Ecuador)
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P

Pacific 4, 6, 8 tolo. 13, IS 23. 24, 26
Peru IS, 7. 26

Portugal 14. 16

R

Reunion 8. 10

Rodrigues 10

S
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Senegal 7 to 16. 21 to 23. 25. 26
Seychelles 10
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Sudan 1Q, 12

Sunnam | O
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