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A CHANGING INSTITUTE

Th e Frenc h institu te fo r sc io.vtit ic researc h for oevelopmen t c o-operat.on (long known as

Orstorn ) was rad ically restruc tured by 1I1e 0 crec of 5 r-Jovem ber 1998, wh ich c learly

defmecl It as an inst itu te "o f researcn for deve lopment' (IRD), Dunng 1999 reforms were

mtrouuceo to enable tn e IRO :0 full il all Its reo efined rT liSSIOIl5

2

Geopolitical by nature

' I he: IRO', in u. ru.u io na! p"I i,',' i' Ih\1 .ill '! an

importan t ;ISPl'CI ,,1 i rs ,ILI II' II ) as II IS in

, 'I!J,'I I tc'nl h ,'( , C,l l1 h msu t ut. :-, it i il., \'lT\

France Ira- t \\'( , rc-canh II h lillil i O Il ~ ~ p C C i ;l l "

b ill,C: l!1 development ' , a " eb nvc .idv.m­

l a ~e over our l'l1 mpelllu r,; in " th"r dcvcl

oped coI1111 rlcs IIli1l I' 1\" ' r1 h ..nl:II'zH Hlg

The reason l ir. n.: .lo ul .t 111 Ih L' p.uu.ul.u

hist,' r)' or lrancc dl'cr, c.:' cxp.lt lS i,'" and

its suhhm.uion Il1 the lh' ; o lo rw-;1I101l po licy

hegull at 1I 1c "ilL! "r the 1-<>11111 1 R,'puhll.

l 19+ i· ; 8) .nu l cnmr leled under tile Filth

The fRO's r ;cccnLe III rlu: h en, II l",,: h e'h

J ep,' IIJenci,' , ii Jill1i ,I , IIII1 I'lJllt:lll " I u -,

0l'cr311 policy It gil'c" I I · real Iq~i l im;ll)' and

an cXccplldnOi I c;lpd\ il)' to a,I,lle" pll' hl"flh

mat ~ rise II I uther , OUIIIrI," ifl the "Hlle

rep on ' Exaln pk . arc Frellch CUiana in

Am:lz,'nia (~ I'er)' stro r.,C: Illlk \\' 1111 B r, l ~ d

" tid Ihc oth er eOUl1 ll il''i ( 11 : 1 1l' L, O\l l h ~ I n

Cone); the I'r cnch , \n l i l l ~ s in the he;1ll or

lill' c'm hl,c;]11 alld C' i l1 r~ 1 Anlerh ;1: N,",\'

CalcJonla ~nd I lell< h 1\ <I!, tll' ,i ,1 in th.:

, u atcgi,,, II)' Ilnp"n.lI1 i ~"u lhd l1 I'aciflc, ,111l1

Rc' llllh' ii loI an,: i ll Ihc Intll,lI l c'\ c,,1II , l l , ) ,~

[" ' ul>-:)ahar:\I1 ,\ 11ie l mel \l. ld 3,':;I, ( ,1 1

Scientific legitimacy

To l',mduct ll'seJ rch I"r d<'\clopm( 11l we

hal'e to 1.1Id lilly examine Il h;u om p ~ n ­

ner <, whether Fr,'nch (1\ cr,cas e1qx mlcn-

l i ~ ~ <'1 f(\1dgn countri C, .uu l Ilb ll\\11I (111"

c' xpu t <1 \ Us c; ~ I " lH i li , ;t Il ) and icchn i. ~d i y

l his II~b 111<: c,· n: l:rn "l ll1 e hc.ut ol thc I" rll;m

at !lIe II\D The di rect ll lll<equenee i" the

cr~ ;l t i () n ol Irw ' l'lenlihc drpu rtnums 1he

IRD n,)\\, hJ'; ihrcc research d" l'artlllcllb

l.an h dill': F. I1\'1 rl ' I I I1l ~J ll , l iVing Resolll,x ' ,

and ) octeltc, and l lcahh. II .il-o lu, two

nnporu m nl'\V ' 11~1i1 s l c r "lk Jl.m l11 et~ i ' : Support

l l1J l r,lIll il1g 1,.1' Scicm i lu, Corruuuruncs in the

')l'\llh, and Expcrus« .uu l (onsultil1 g.

\'l.lklllg Ihe la- r 111',1 in to " rrl['ldl J <'[1," I­

mcni - i.; , l ,_ rucl:tl k alLI IC 01 the rclor:u . If

.vc ;HCg"l1lg tu a-k our partners 1,1 hal'e the

' ,Ink qu.ilu, rC '1 \l l r~ li le Ilh III rc ~e , lI'l h as we

J ,' (which Ilnrl li" J consrsrcrn hil l re,_tr iv

rive choice ,,1opuou-) , we must he .iblc 1,1

help them hnd u "dthle a l1~w , 'I, to :11<'

urgent de velopment q UC' ltun.; they lace . In

the 10Il,c:, tcrm, thh mean, con trihuling morc

La tr;llnillg Ih"ir ,c il'I1i ilIC Ch iC" II hil" help"

ing Il.el11 I' ',i , t the ICl11 ptali" nc; ,11 Ihe hr;J in­

dr;l in \" Ihe North, Ihe pr ice ollcn p;ud

,l'h(,11 t1 n 'cl" l'cJ , ' U I l n l r l ~ , hell' t r ~ i n

'w ulhcrll q d l III ll ll: .;11tH I lcrm, wc nlu"t

makc ;t\'.l i l'lhlc the c'I'"rt i, c the I':orld ' 1'1­

er1 l1 flc "'1111111111 11 ;' r 0 ';,,' '' 5l' S f"r taking . II

kmel.; l,1 11p 'r Jlil>nal c!eeisl" n· th;ll c;lill1 ,.t

wall lo r Ihc Slll\\ , u ll prc d l e t ~l bl c Ilnd illg s ,. j

gl'llllll1C rc, c;J ll lI,

(l UI' pn lic) in 19q9 hdd th ree c k. ~ , l y linked

(J h i c cti \'t,~

j1 d1 t1l c l~l n r \\ 11 h -;outhcr1l t,'.lII1> and

F]ellCh [(', c;lIch and higher CdUC:ltl(1 1l

cst.ibhsh mcru s; In IYeJ Y, this included a

puhln. c.ill fUI 1'] ' 1 r O~:ib lor new ]",, 'arch

L1 1111, (L'R,) ;llIJ service unus ( U ':'S ) , ror

which no lewcr than l l ? valid 'ljlpllc;l­

lions were received (96 UR, and 21 LS,) ,

. 1(' luilv IWlle " our ,'a p:lrl !le, ror trairung

and sup portin g scrcnrific communities in

the Snuth , parucularly icam, or young

• [(\ iast - trark thc d ," 'clopment of procc­

J ure) lor collcuul cxpcrusc. consuliancy

.m.l ihc ccnnnrmc S,ll 'l.1I ,l n d culrural usc

(II the IRI l', iCoCJ],1t

Eaeh 01 Ihcsc th ree brnad <er rors I' spccili­

CJlly en"C!ed In tile report

Closer partnerships with French

re search and higher education

The NOl'ember lLJ98 rdorm of our statutes

I-~dicall)' altned Ille iRO's form~1 orgamsa­

tion and operation) , and opened it up to

IIni\'crSIIICS :lnd other rlllhk e, tahhshlIl,:nts

of high,': LcluCJil;'n and rCc~ d rc h The IRD

can now I1hlle elkl llVd ) lulh l th~ ' peciric

mrS, I" Ib it h:", hecll gil'cn, In JlllJc) , our

partne rs h.1.I a chance 1,1 partl c' l p .iI ~ Ji rcctly

in Jile "CILl1l1lic lik clr the [RO, s ince our

clectoral c ollc ~c s I"'cre lor the flls t lI Ille

, 'pen to al l "rnd fi de r" Sl'a rd l c:lC , ,htl' J ou­

hlmg Ihc l1\l1n hcr \'utll:g in our selcm tlle

cl'.llu.ltic,n cOlllllli" ions Vie ~Iso :;1"l ied ~

large number of co-operation conl'elllions

with uni Vl'I, t1leS, whic h , liould rcsult in the



',l,lhllshl1lcnr of l1liXLd 01 par -llI:\ed

rese.uLh L1nlls

[n 1Q97, the mi"lon ,1,1lt'IllCnl 1reLI\Td as

lhe ne\\ Ckllrtll.lIl 01 Iht' Boaru or Trw>lL' s

expressl)' rcqLlcsled lh'll a ,ignifkan\ nlll1l­

her nf ne\l'I) \'acan! pOSl should i'0 ILl ,tarr

rrom olher UI1I\'erlllt'~ lli" resLarlh bodies

whu \l'L hed lO \l'ork for s \'eral years in

COUl1lnes or lhe Soulh or rrench O\'erS~;r

dependcnci 's Thl' poltc) conllnucu in

1999, but 111 IJl! has arou"ed liule il1lere5l

among ilS imencled audience Onl) t\l'cnl)

01 'U LlUI lue .lppIIGtlllll1' \Ielt' rect'Iwd ror

the IllteLIl lt~searLh pllSlS l'pen ln cHly

2000, wc \l'crc at bSl al1o\l'cc , altcr ycals of

rc, ea cd rcquc,t", LI rimll11( Ilc' only muli 1­

)'Cal placcmcllls hUI al50 l1lis,illns of 2­

10 mont 11:> , Jild lhb m;,)' \l'cil ch'lIlgc mal­

ters. Our COI1GlgUCS rom uni\'CfSllleS ,mu

Lllher rcsearch hodles \l'hu \l'am LO IVorl< al

the IRD \l'il 1 nol be ohhged 10 !ca\e their

usual posts 101' pcriou, or time lhey ma)

fllld exce,SI\'e.

Internai adaptation

tvlanagemem 01 lenur d st, fI' al Ihe IRD is

being eonsiderably impro\'ed Reference

-randards are belJ1g de incd roI' the scien­

lllic, technical, nd admll1isna\II'C aspeus or

rescarch work, su tlu i ean ad;lpt to the

\l'orld demand 101' ~ 'ielllblS. In 2000, 1he

e\'alUallon commis Ions' <111<1 y es III future

neeus \l'i11 be I<lke m,)rc inl'> wnsidcralioll,

and Ihis shoulu makc adaptai ion casier h)

pnl\ldlllg j ,cienLJrlc baslS l'or Ihe rcdcplo)­

nient Ihe GOlernlllelll re uircs 01 lI'i.

The IRD l'dol' 11, Iso cl eli~ Ip a "el' )Ild rorm

01 carcer ad\'an (menl rür re"car hers, un cr

regulalions applicable lo ail frellch research

establishments, whereb)' a iVI les 01 her

Ihan aClllal research l'an he recogni,eù Two

"research ilJ1d applicallon management'

commi iO,lS \Vere sel ur in 1999, along~ide

l'our n.:\\· "seLwral ,CIe llIrl" comllli-slons";

Ih 'Ir llll,ll 1l1cmhcr'ihlp IS nlm O\'er l>ne

hUI Ired - onl' rl'~l'archl'r in l'igll 1his l'; a

~lgnlrlGtlll Sll'p l,,,,cards ral~ll1g lhl' SlalUS 01

IJsks lh.li arc c~~cnll.t1 l'ur IhL 1RD, parllêll­

larly (ollegial EAperlll' and lrainlng JIlU

suppon l'or scienLJlic eOmll1Unilics in Ihe

Soulh, bnth or \l'11]('h need hl be a ag.:u

and n)1 mer 1)' promol':ù

LaSI year, the. IRD greatl;: ,Im lifled ilS

adminislralil'e procedures Impr0\'ements

un cr sludy or alrcad)' Implementee!

include redcfinlng the IRD's cen l'al semccs,

deeel1lralislIlg managemenl responsibilll),

reJdinin,' the mie rte IRD's terrilorial

"-entre ,Increasmg the coherence of 1he

mlcrnal inrc)fmallon ,)'s'em, ~lI1d püollng

c'cnain lum:lnn5 \l'ith ulher pClblic rescard,

and ccl ucaliol1 establi,hments

1'\511)', special cmpha is \l'as laid on the

[RD's "social" aClioll (lIl-su\'iee Il'a 1111 ng,

working condl i ns, h)glcnc anù saret)')

Setter information and

communication

As a researeh lIlslIlUlion, lhe IRD consults

and comnbutes la databases, ge graphic

and cnnographic II1rorm,llllln systems, •n

eleclronic commu ication nel\l'orks. We

use and help de\'elop modellll1g and simu­

lalion procedures, We arc cleepl)' inv,~l\'e,

ln modern form5 of acquinng, procc',Sing

and rransrernng information, anal)' ing and

synthe bingo

New del'l'Iapmenls on the con Illunicalion

rront include

• a bimonthly new,kuer. "SLléIlLL' cll slI,r.

whose rirsl issue came out in n id-19Q9. IL

has already earned a name as an elfe li\-e

source of inrOrlllal!On on ail IRD aCli\'i­

lies, open la connibutinn5 Jnd !cbale

from panners in North and :;oulh.

• closer relations with Ollr paren minislries

and other minlSlnes Ilot rormally connecte

10 us hUi which arc irculy wnlcrm: 1

by our ,\Llion; (,ucll as lhe \.li islrl' or

OI't'ï,e.J'; 11L'\)('ndcnlies);

• nwrc susl~lI1eu CLlnl'1C1 wilh allllll' IIIcd in ,

• hCllLr puhltdsed rclallons \\'ilh society 'll

large, paninr1;uly our irst'Yollng people

an del'elo 11'n1" (Iuh ~nd aClI\'e partl­

cipalion in ebme n "hOl" ISSU 5 on \l'hl h

we are recognisecl specialts s,

Ethics and prores-ional conduCl Jre L:ruei:JI,

and Lhc Board or Truslees has schedulcd

lhorough Ulscus,lOn or these que-lions ln

2000. TI1I' is csscntial for an)' rc:se l'ch

body, bUI cl'en more so for an inslItution

such ~s ou 5 lhal \" direclly confromed wilh

the major Inter allOllal inequaillies Il at

~tfleCl huma kinJ,

Philippe LAZAR

C/luirlilan (JI the Ro(/rd of TI'USlal

(1) Till "rh"" is Ih, dllre .lOI' irllallalivnal Cil­

(lflcT (n11l III cl.~"{1I10mJ... r(:x'l /"Lit fll/" Jt.'rdoFmL'tll
(Cil ad)
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THE IRD' THREE MISS IONS

T
he r Jrr h dl iJ Environ ment depart­

mciu covers the Earth and envJ[(1I1­

:11<' 11 1 'I ir nces, d0in h rc, can h

"'1 ;,' I :CJ I1I ,' f the IRD research that i, more

~ pe( dlul l)' dl'signed to a ' '' I ~ t development

in i h ~ countncs of the S(' lilh

The Earth's s" lid , it!"L, hydro ;:ilere and

atmosphere are thl' 11.11 1.1' :11 mediums in

which rn.m dr.J .rll :11in,l.; 1I111\g, hve and

hrCJl:le SC I ,C <II ih. [('i(i" ll- ""l:"J"<~ the

relauon-hip Wtll\:c' H ilUlllilrb , thl' il environ­

1 ~1(':1 : and ihr I ,lrih is n IO~! (!Clli :li<' i>'

bal.mcc.i .rrc pn •:,ch d iose II i-,"Ic develop­

men! IS not ,;!cJtiy Jdl"II.< ,'c! ,IIl J is stili

largely depend ent on natural resources

Oel'd ',' r 'iILn', ' It()ugh ue'lra i> k and necc-­

sary, !5' hk,'!y to cause irreversible damage to

enviro nments ih.n are lragile by nature

T!»; IRO's rc-carch teams III this ' l'hne are

cm:.lniocd around major Issues: .hc chnuuc,

its vanahiluy and impac t : waic r and 110

availability, the Earth" en "" Il' rC~ " L,r;: c" I n:J

natural hazards Jnc tlw bu"phcre and II­

relallons will: :hLt: ('m'lron <:n:,l l r ,:ramelers

The cl imate, Its instability,

vari bility and impac t at d ifferent

temporal and spatial scales

This I' -LIC: is now a J ~.tr re'Lardl rrrurity.

Th~ ,: i!ccls 01 dll ll ~l lI C 1';lIl.l11om Ull developed

and d~ l , I ' I H II ~ ", \ ~ I c' lI c ' 1- a deL bllT lactor

ior Il1.UlY bran: hi'; of l !t ,~ economy and

co r.d u ion-. the vcr y Iuiurc 01 society.

Fann 'nh' t..· n t' rr~) ·, hO H.... ing, water rc-ourcc-,

.IUJ cvcn tounsrun d hc: .t1 tll l.11 1be affected

A conc" ,HI!.II " .1 r",..-:n"II S has eme rged over

thl' r ael ,k l, llk !'a,cJ on a new awarcnv-«

that the p:J ,lems rai-cd In 'IUJ ) Ing the

mteracrions between atmosphere. hydr.»

sphere and biosphere are pl;lOr l wide and

mulndrsciplinary The tropical rl'!-!,I,lI1S ar.: a

priority for research, because tnC) (1( , lI py J

third of the globe, playa key role 1II chlnalt:

equator, and are particul.uly scnsiuve to the

cllccrs of vanations ill ,h, clun.uc

The IRD" Jim in thi, k iJ j , 1" ui» c' !\ 'e and

undcr-r.m.] ~ I: r re nt and piH c!lm.I;" changes

in Iltl' ' [<" r H- '" kc " a" in l.e -1U :!y of their

hJs\c .n-: h ~,n1 ~ l : ., ; Ul \ ,11-. ::;h 1l1'.l:i lfy the

,n:l·I.ILlIo!:, between i:le i ropn al ocean and

nuno i' llC rc wlti, h dcur uunc these varia­

' h' II ' . j 1L il1Jkc II 1,,' <.; lhk 1(1 predict them),

.md evalu.ur their environrnerual Il!lFJeL ,

especi ally a, regards water reSO \I:',C and

fOlest \'cgculion at 10C<11 ~nd rC: ~ lr' n :d 1.:1 ,,1,

The IRD conducts its IC<;(':lr<l, idlllliy \\";!I

panners from North :ill,i ) ,' lllh, und" r

natiol1al program mes I h~1 :Ire :hr: 'b ci':ec

pail of 111:1JOI IIlternalium t 01')(lil il,'n, IRO

tC,II1lS work wllh the other Frell,h :llld

:"!Clgll insuuuc- III ill,: uc1,,1 III " " i' II,1I

regions, and help to (lh UIC 1:1 :1' S,lCllhertl

researcher, are lull; iJl\" k c,1 ill Ille work

Water resources:

dynamics and use

I\. t' t.'n al \\ !I t '!' 1,H l ;1 r, ~ ' n l t 111 tnd m ~ ln l ; l1 n l ng

JJ c,:llate wale! 'l u,llt' y are among tire main

ple,:.m dil11llb fQI -u-r.unal k development

i il low- inco m r " I ' lO l n ' S .ind key I,-ues [or

::ic 1\\, '1'1> ,Ihl ~C:' \I U IY With the continl[ I I I ,~

.nrc.i-.: 11 1 ,1\; 11, ultural production, which IS

:>1111 Iiii' l · .... ,:.11 :,.1 io.mdauon of cconomu

.•nJ SOCIal de velopment in low-i ncome

couutncs. it ha-, become an obviou- r.ell',-

cndangcrmg iheu '.l'IJ II Uhilit)' To w<l rk Ullt

solutions, the 1.1Ilability ol Willet 1\',,' Ulee,

1111 111', and ~r:lce 1 1 1l ! ~1 be LI:. ' I ,I ' l ~ r "", 1 :Ind

rrL'Ji,'lcJ So r L· ~. \: J rd l ; . ... ,,\1\ tl.h-I. cd il, l,' d;··

phl'sl.':l1 .irul ehCII1!c,r1 I,d l:l\ iou r ell (,d lll p " "

n el~ ' ) of drllll1 ;l2,e IJa,' r:", i ,1111 ' he lr'I-,d ' c,,1c

lO Ih ~ l....· :; IO J1il \\" z: l l'r is C0 !1 - iJ\. j (J 11\..'[':1

three an ilc-: ~t ~ ~: w l' :H : ~ L'I"i !1 ~ ~lh(' ! ll {j~ : lt: l~ I C-

iI ,l e ; Wll h ill\' r X1 <; phnc, ' 01:-; ill panicular):

;I, a 1 1 , ~ elll l li l ' f.' lh p' lr' l:lg maile r ',mineral

h ,l l.lIk ' ; eI, I and as a renewable resource

',!Jii ,ln II)', 'i ll.,11y, etc) Of thc teams worklll';

\1; :hh , phn c, some 'Iudy water, some

:ll,I,nly s,'il J;lLl I'ocl;, and olhers Ihe tnterac­

tiolls between Ihe two
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PIRATA activities 1997-1999

An international programme:

IRD plays a key part

Pli \l'r\ b ;1 mUlllllJII<lld progralll11L' l)n
lhe frl.'n 'h ,Ide Il h l'nI.' ul lh' kt') u'l11pn·
nems l1I' the 1:( I~-\T programme l[ILldes du
dllll.l su' L\tialll14ue IrnrlGlI\ lhe 1rl.'ll<.:h
contrihulion 1O Ihe llllelïulionai ( II\'!\R
prof;r,lmme (CllmaLc V<1rl.lhllilv .11U
l'redlll<lbilil)) 111 \\ hit'h IRI) " on~ 01 Ihe
main p.micipants. Illlnnationally. 1'1 Rl\T \ is
re<.:ognI5ed, :,upp0r\ed and .1ppro\ccl b)' ail
lhe major internalional ciimale re~eart.:h pro­
gramme, 1RDs pannt'l's III the 1 o"ramme
,Irc Ihe Bra=lliall InSlilUI e P ~qL1i-;as

L.,paLiais (1. PE) and Dlreeloria de
Ilydl\Jgralia e Navlg,ll; 11 lDHN), \1é ~o·

1rance and eN RS/lnsu in Franee, and lhe
US National 0 '('anie and Atrnosphem:
Aclllllnlstr<llionlNOAA).

Thc llnce WU III ries ~h:lI'è the lin.melal ('OSI

and Ihe lechnica!. logislll and human inpul
for inslalllllg and mJllllainin' Ihe ,liTa)'. Of
Lhe 1\\ 'ni)' t\Tu\";')<lCIllS ncedcd roI' the
prl'Jlll', i Hi,ll phase lI997-200]1, lhe
Llnneu Siaies ha, paid for le l, 1~la:1I .llld
France for Ii\C l,leh The IRD paid for Ihree
nlthe"e I3ra=1I ancl h'111LC an: "olel) respon­
~lble for Ihe 'hip il11c ,ml! lognlcs tOI'

dep o)'ll1t'nl and sel \,' 'ing or Ihe arra)'. Bra:il
s r\'ices afler lhe \\'Cslcrn halr 01 he arra)'
and France Ihc ca-Lem pan lCulr rCllllea),
PIRATA-France operation ;Ire based in
Abld,an, Cole dlvolre, using Ille IRD:­
Llce:mograph)' \'essel An«li

rhe rl'Ogrammc began ln Seplelllber 11)97:
c1urlilg the inillai pha,e 0 Inslalllllg the
:ura)'. ten LJceallog,raphic su n'l')":; lasling
eight lu lWClll)' da)'~ each were performed,
1I\'e 01 Ihell1 bl' Fiance. R)' Ihe end or Ihe
r'IRATA-France ~ul\'e)' or J,muaI')' 2000, the
en ire rmgramnwd nelwl1rk of \\'I.'h"e r\lbs
mLlOnngs shaul he in pb T, Ninl:'l~m

buo)'s ha\'C alread)' beel1 moored, ten 01
Ihem bl' Fr:lncê ln Ihe Gulf tlf GUlnea.
The oldc~l sile (GJ\'OleC, 10 0 :).1 OOW)
()ccigllr~ 1) has nel\\' hcen sen'Il 'd 1\\'1 'e,
and ;l lime sel il, llr 1 1re Ihan IWO )'C:1r5'
dala is a\'"ilahl rrom IhlS I11nnrin '

J);;u reLurn has b~en

,a 1-1.1101')', althnugh
IWO IIlnoring5 ln IhL'
cLJualorial pan (l Ihe
Gulf of Clline.l h'1\'('
been I~hl, Infurmalll1n
and iln inlcr3l1 i\'e dis­
pla)' or wC3lher and
ocean dalJ is :lvallable
on 1RD's PI RATA web­
Silc, Bestdes ~casunal

val'labilll)', one c1I1

alread)' diSpLl)' Sill h
dil1l~ili(' phc:nol11ena
as the on al ion of a
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'),Iem The dat.l arc thlb immcJialt'ly
,I\'ailablc 011 the Inl(lllCl al1d the Glohal
Tl'It'lllllll1l11I1Il';i1"'h "y-lem Il~ <;)

Î,\() l':KlfJc h,ls prov!?d il'; \\'nrlh, Ill:lkin' :1

m,I.!"r contnbullon 10 Imprln'cmenh ln rl'rc·
ca.ung "llhe [1 :'\iria l'vent PIRATA "hllulcl
IIl1PW\T llnJcr"I:lnding 01 the rok "f hl'
ImpiL.II AI"mUl 111 lIte \\L1lleb dill1.11C, (',pc­
ciall)' ilS region~d e feu'>, ,Ve know Ihal he
tempt'I'illun: \'an,l1l0lb l1f 1hl' Allalllil ocean
;Ire lillked la e11l1ughl or e)(Le~:i\T rainfJlI in
Ihe nonheastem Bra=d and Sah~hal1 Mnl,l,
hut a ",hole 'Cl 01 proce~,e., renuins IL' hc
e1ucidJICcI if seasonal l'on:easting i, la
irnprove. Sn in lhe lhree-ycar pllol pha,c,
1110St or thc dala will be llsed in research lhal
\\ dl pW\lde the basls for deciding \\helher
III caminue with Ihe ne!\\'ork.

TAO and PIRi\TA obser\'allons arc eurrclIll)'
bcmg lbed in [. ropean and Al11ni<..an
n,llional \l'calher models; Imer on, Ihe)' \\111

help 1 - l'slabhsh he IIllli:ll hlgh qualny
al mosphcric and oecanlC in o1111311on for use
in lOllplcd }Çean-;llllo~phcre mo els 101'
wor! wll.le seasonal el'male forccaslil g,

Each of hesc nClw,d" cons!:> - of :In ,may
(lI ATLAS inSli U 1 eme b (0)'5 moorcd 10 lhc
ocean 11001' (tweh'C moonng- ln Ihe onginal

t \t\TA arl'a)'); a sC! nlilic eommltlcc
de<..idcs wherc Ihe)' arc 10 be siled in Ille
Atlantil The 111dtHlilg, arc in racl
aUlOnUmtlU:' uCl'anographic ~l11d \\'emher 51,­

lions Ihm !XlWldc real-lime d.lI:I 10 fill tir
1Il10rmalll)n gap Oil IroplC:11 OLGln reglnlF,
which are among th,' l11aln dri\'I11, fa[TS in
lhe worlds wcalhel' system, Scnsors on lhe
moorings IT)ca<;ure the tKlin \';HI,lblc, in
energ)' lransfcr allhe air·'La ime,LlCe \l'ind,
air lèmperJIUrC and hurl1ldll}, _olar 1'<ldldlll1n
dnd precipiL IUII

Temperature ,mu salinny profile'> lJf Ihe
deeper ocean Iayers, vcry importanl in
longer- erm ehmale nut.: . io " :1 C abo
l11easurcd al clll':lI1Slllille !il l'cal ume Each
11l0uring lias lweh'e-momhs or alllOn01l1011S
cnn y suppl), l dec '1I1L and I1lcchanic:d
mail1lenanec reqllir S a InL;ll in\',,-linenl of
~lhoLiI nin 1)' bn:ll-e1a)', a )' al' for Ihe whole
;:("l'a)'.

'.
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• 1hird quarrer 97

: )ncs;

• desl, nm.' re 'iunal prCdILlI\'~ motlel for

exploiting Il clalules and 0-; il fuds;

• definin lhe l)'pes and G1USeS l' lriggering

1l' ee~, and foreca,ung de'>lruc ive evems.

Thcse arc the re;lsons for the IRDs pure

n:seJnh in geolog)' and geoph)'sics lhe

rollowillg ln parllcular:

• rccnnsliluling lhe geod)'namic proee ,e~

and hi,lur)' of largel region" to dlsco\er

how 1he) ( lntrnl 1he dlslrlbullon and

nature of minerai dCPO,ll, and hazard

Nalural ha:ards .Ire J conslant lhrc~ll 101'

people ln man)' éb'clopinl!, COU III Iles: onl)

preciIelion nel dUl'allon can le cn lhc l!;I11·

"cr Programmes on Ihi i sue serk LO rccun­

stitute lhe geoclynamie IWlm) of lh regiC1ns

conce neel am dcflne Ihe G1llSC, and Ihe

l)'pes of pro' ss IhatH er su' 1 c1CSlru<.:lIve

events as eanhquakes, cru plions, bndslicles

and Ooods.

The geodynamic approach

to minerai resources

and natural hazards

EXAMPLES

ln man)' de\Tloping CllllnlnCS, o;plorallon

or Ihe bnJro<.:k h.l' , 'a (el) hcgun

Prospet'i ing for minerai re~uurec, l'cLlul e~

models c1C\'Clopcd from slud)'ing inten al

and ,urlacc gC'lllynamJ(,

• PIRATA:
monitoring the climate

of the tropical Atlantic

A science and technology project

PIRATA (Pilol Resear 'h MoNcel Arra)" in Ihe
Tropical Atianti .) 1:' an obs n'allon nct\vork
ror moniloring clUI gcs 111 ocean condilions
11) 1he Iropical Ilalllll. The pu rpo:.e b lU

Cüm[1lcrncnl lhe TAO (Tmplca! Alml's h('le­
Ocean Array) alreacl)' eswblished in lhe
Paofll, TAO and l'IRr\T,\ arc part of the
saille glu al y~lcll1 l> l'cal-lime llleleO­
oceani<: I1b~nva Ion:., w lich 1Lm-milS ilS
data ,111; b)' satellile, llSlllg lhe Argos
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Duri n;; this cxploraj ory phase, IRD's
oceanogr.11h'T s made a ru.iior conuibuuon
lO understanding theSe ruccharnsrns. The
research was based on the concept that in
these tropical systems with ':>~ir ralrly high
sea temperatures biological reaction arc
rapid and biomass, char.tcicnscd hy the con­
cerurauon 01 chlorophyll, stabilise- at a level
that matches the rate or supply 01 nitrate.
which i, an ""cnllal nument Under these
condiuon- at constant biomass, Input or
nur.uc io i lu ecosystem necessarily results In
,I I,.', . I I I \'1 ~; ; l! l k mailer that compcll, .IlC' iLlI
new prrxi u. non Knowledge about the new
produru on I :, hcrelore .mportant. since it IS
thl IICWnroducrion thai determines the car­
bon sink .md ihe t ranslcr or nuir.erus ro
hlghd levels In ihc rood chain. The [irst
IL)il:! research between biologists and ocean
Ll,culallon expcns was aimed at modelling
the new production in terms ul nutate con­
sump. ion hy the plan kton

More recent IRD rc-v.u. h ha- concent rated
on lr,t cuuato ria l Plllllic, the Il t',lon that h;,,­
the best advantages it is under conunua ]
observation bi' moor ing , lind merchant
ships; the ocean circulation mode ls ;;11'(' par­
ticularly relliistic results there. it I" 01 hJecl LO
the EI Nino alternation, the undcrstandrm;
or which has made much prourc-.s. and
modelling 01 carbon and nurate lluxes in
this rcgion conlirrns the proce,s -tudtes con­
ducicd 1I lew years earlier under the iruerna
uonal joint Global Ocean F- Iux Study
Ohscrvauons and models have shown thai
thi- region, though well supplied In nuraies,
lISC , Ihcm slowly and IS thererore unusually
unrr0ducliw, like Ihe AntarcliC and Nonh
Pall ,lc. it is nitrale-rich but chlorophyl l­
poor ~l ne spin-orr rrom IhlS work concerns
tuna dh lrthulion the models developed
werc IIs('d 10 Simulate Ihe dlslribulion or Ihe
luna ' food, and changes in thai dlslribullon
over time :11 rclJ lIon to EI Nino events

The,e early succ,', se apart, it has 10 be
ad lll\llecJ IhJI Ihe blologic il Side 01" Ihe mod­
els i:, an oUlrageously ~i m p l i rl l'd repre , t'nla­
lion compared lO the OCCJn's real hiological
diverslly Over the past decade, it has
become evident thai the hiod c'nllslry or Ihe
ocean is nOI lust a mailer 01 u l'bon, nilrJlc
and chlorophyll SClentlsb have L , h~,' rl'ed

Ihat lack or iron In the ocean is olten a

I BO°ll'IBO°
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!1c" the energy or photon s once these have
ixc n harvested I)y I'igrneillary antennae
(the l,e<t known 01 ihcs; plgmenls being
chloro phyll /) the cxcuauon this generales
reache - ti,,, photo-yruhc.i, r,';ICl tOn centre a
group 01 molecules JrrJnged n, such a way
that an electron b then detached lrorn liS
original position. Till ' highly reactive cb-­
iron reduces a molecule 01C0 2, The yield or
the system vanes according 10 speue': and
environmental conditions

The models are based on qlllll' a - unplc
princip:e:

• Through a series or biological IT :\>. ~le' : 1 ,
ihe carbon so reduced IS dist nbutc.l bet
ween primary production (phyroplrnk­
IOn), zooplan kion. smal i pc lagic crc,uurc­
and organic debris: one or the C" elliial
goals or the shi p-bornc surveys is 10 deIn ­

rmne how and how rasl this happens

• Carbon 111 these dillcrcm [orrns .and the
J nciJlcJ nu rogcn or phosphorus) are
transported by ihc currents described in
the ocean circulauon model

Coupled mode l, or Ihb kind are designed 10

sirnuln e (a) v\ b t happen, lO the carbon
dioxide In the occ.m-atrnosphere system,
wu h II" Inpul'. and I", ,,,, (carbon "sources
and sink-.") and (b) the clynJl!1 lcs or the
organic carbon rc",'",'OHS, some or which are
rood lor >'!,ccies exploited by humans while
others are exploucd directly

IRD research iruo primary marine produ.rion
lirst locuscd on tropical systems, which .ir.
characterised by a surface l.iyer where there h

Hghl but none or Ihe nUlrlenl ~ :l l i s l'" cnul\i In r
r ro losynthesls, and an unJ,-r1yin g dark, w id,
dense layer wilh abundant nutn cl1l salt- T c
IWO layers are separated I)ya denslly bl1rrier
called the pycnocllOe. In Ihese sy<I,'m', I he
illlensily or primary procluClion depend ,
either 011 nUlrlelll salts dirrusing upward,
Ihrough Ihe pycnocline, or on the pycnoclmc
ilselr nSJng lOwards the surrace The eXlreme
case is round in Iropical upwellings, where the
pycnocline rCliches the SUrraCl Urwellmgs
occur on the eaSlcrn fringes or Ihe oceans (orr
Maumama, Namibia, Peru and Calilornia)
and along the equJtor At the end or a long
hl"lugil<ll rrou'"" the nutrient-rich water in
Ihe vvell-lil oceJn surrace becomes densely
ropulaled by I"lsh
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Towards a permanent

PIRATA network

PIRATA v" Ii , \\e l '

hllp://wW\\i,brn : :rJ 'rl pirQluJr ~ i l1 j l

salinity barrier layer in the west or the basin
In Spring 1998, and differences In sea
surface lemperalures belween 1998 and '99
(sec rigure 2)

Daily records of ocean temperature and
wind speed and direction,at10'S-10'W

• Green ocean:

simulating ocean productivity

Phntosynthesis is the baStS or primary
marine produclion, and also ont or Ihe pro­
cessc, Ihal determine how mueh carbon
dioxide th,: ocean can absorh II governs
ocean rerlllilY and controls the supply or
rishery resources. So It ,. Iiardly surpnslng
lhal marine pholosynille"l, has long been
Ihe subJecl or Inlen,ive re,,'arch, and that
cou pled ocean -circulallonJphol(lsyn Ihe"!s
models are currcnily bemg dcveloped in
mOSI oceanographic laborallll"le -

To achieve pholOsyntht',is, phytoplankton
employs a group or molecllles that can har-

f\l the PIRATA group meellng In Miami In
May 1999, II was proposed thai the current
coordma.ion anangemenls between Brazil,
France and the L:SA conunue alter 200 I, UI)
10 2006 This extra live-yell!' "consohdarion

period" should make II possible 10 make the
original array permanent; it is hoped that \1
will then be taken over by the operational
oceanography progra mme" ihal are gradually
beIn1-\ 'd up in the cnulllne , concerned The
meeting also conClc]cred i(radually develop­
IIlg Ihree geograph lc,.l1 extensinns to the
array rrom 200 I, ,] f! an experimenlal basis
Two or Ihfse eXlcn,lons would hc on the
African rrlnge of the AtlJlllic basin, one oil
the coaSlS or Morocco, rv l ~ ur ll ania, Senegal
and GUInea, lhe olher oli Ihe coasts of
Gabon, Angola, Namibia and Soulh Arrica

8
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reCllllqucst polel1l1al eSl.lhhsheci h)' measunng
the present-day WLe uf acll'ance ,,,. Jorest­
s, vann:l 01 illler-foresi êeDlones. The recon­
Ljuest .lhelll1lllena I,hSCII'cd cln onl)' hl'
exp!. inccl h)' the 'XiSIl'1 e ' III' ner,\-! ·fugia.
PhysicislS al the et' l'S cd IhlS hypllth si,
wlth mlldd , alld Ihell' rl'sult fil \1er) weil
wilh field observaliOlb.

The Eeolll p''()gral11l11e was also the opportU­
nit)' for funher research illlo the relatiiJnship
bct\\'cen humans and foresl. The nJtural
aclvanee 0 the for' t illlo savanna land
obvlously incrcase> the area of Jan under
for 1 lover' but Joes this compensate for
increasmg de orestation? l'he amwer eems
10 dcpend on populallon densit)'. distance
l'rom towns, and type of foresL use Research
has shawn 1hal III Cent rai Arrlca, the e lab­
lishmenl l' savanna arcas IVllhin the foresl
betlVeen 2500 and 2000 l'cars BP minci ed
wllh the e"pa ion of iron-worklllg in thls
r glon, which spread throughout the area
beLween 2450 and 2100 BP lt seems Ilkcly
that the hreak-up of Ill" large traclS or rorest
hclpccl the new tcehnology spr ad, as Lhe
hrcaks ln the foresL cover alway al pear
bd,re iron-wor1<lIlg arrrves. It seerns
unlikcly that the iron-smiths thernselvcs
c!care m Kh foresl, gil'en how felV hey
l'lere. The resulls of slmulalions in thL
Congo show Lhat 10% of Lhe annual blLlmass
proJuulon of the BaLeke plaLeau l'ore IS
would have been enough to supply lh fur­
naees.

These examples illustrate the wlde rangc or
questions about forests ancl their evolullon
lhal IRD researchers have been examining.
The relaLions belween humans and their
elll'lrOnment in equaLorial regions prove
10 be more comp!ex than the y seem al first
slght; the first results of the Ecofll pro­
gramme allow us to look al the Issue from a
different angle l'rom the over-simplirled but
\Videly publrcized view of mankind as preda­
lor on the lorest.

work the vegel:llion rnpunded qlllckly Ll),1
r~lpid ~uceesslon of shun, a 'LUc <:rises vhllh
destabilised Lhe \'egelmion formai ions ln
Afne~l, Setlh cn,es cm CLlllle III 'lddllil>J1 to
the sll'lver changes, Glllsing 'uodel1 /IuLlua
i ns Iha dry out w'lIaneb alld GltbC gaps

to ~ ppear in lh' for SI Cl)I'Cr, e~peciall)' ln
the ver)' humiel areas of Cameroon

Illlertropical rall1lurest eCOSYSlCm.s today :,till
show the impril1l or pasl cllllJale change
The anolllaiolis rrese ce or 1,1< ncls of
S::lvanna wilhin Cemml l'riras foresl area b
due to a shlft ill a dner IlIna' lha began
around 5500 years BP. This cau, cd a gap 10

appear in the forest eover III Congo, ancl
made the Cameroon fore~t morc \'ulnLfdblc
around 2000-2500 BE When the cil male
became IV ller aga in, the forest "as able LO

ad ance again fro l Il r Juge reas nw the
borclering sa\'anna; Illeasuremems III both
C ngo and ameroon:, gg~:,t lhat il look
belween 5ÙO and 100ù l'cars for lhe forestto
tTgaln the lost ground. The floral composi­
Lion of the roresls also beal WllIlCSS LO past
crises. In French Guiana, wherc- the roresl
still bear lhc marks of the last dry episode~

600 years ::lgo, species \l'hose ced is ulCkly
di persed hl' wllld or animais are abundalll,
whereas pecies with heavy ecds or secds
Lhal animais do not eat arc round onl)' in
small areas, ha\'ing rcgallleci onl) J'mali
part ur thcir 10SL tellilory. One su{'h speeie ,
the palm lrec ASlrocarYllnl sciol'/ii/llnl, has
advanced only a few hundred Illetres l'rom
Ihe valleys where il had survivecl.

However, Ihe postulated exist nce of large,
isolatecl forest refugia hundreels of kilome,
Lres apart cluring the eoId, dry episodes or
the Pleistocenc docs Ilot satis!', ctoril)'
accoum for Lhe present-day floral composi­
tion or the foresls; nor does il match the

G
ChromolJ~na od ralJ InvlId .. s Jood cr"ps
in the l"resl (I<a P1da ra , Campoltll)

IlllllLing fallllr for pnlll~lr)" produclion, Ih,l
saille ,,1 the nilrogen n'edecl I,'r plimar)
produllion can comc lrolll Ihe allllllsphere,
and that ttH: IIllbl prlldllclll'C SpCCIC; alsn
need siltca. I,) inwrporalc Ihis complcxil 'in
a mndel. nne III 1 akc ,IClOU 1 llf eJiffcrem
phytop'- nkton groups, (',llh l'ith specilte
bcha\'iours. C:onllnu~Ji dialogue helween
Iîlodellers and cxperllllemai biologlSLs IS :1150

essellliai: wilh mull'cular biulo"y, dctailecl
plgm nt analysis, bio-oplies, etc., the biolo­
gi LS n w have Lhe LOols required lor raplcl
progress.

• Moving forests: tropical forest
ecosystems since the ice age

Although Lhey seemeclto have remallleci sta­
ble sinee the bst Ice age, in raeL the densc
intertropical foreSls and lhClr bordcrlng
sa\'annas haVt' undergone major changes ln
dislributi n, sll'llcLUre and composilion o\'er
the ast ten thousand )'cars, mostl) as a
rcsult or ellmatc variatiDns.

Th, IRD, CNRS, Cirad and CEA Joinecl
forces for the 1:cofit pwgralllll1e (Écosys­
Lemcs ct pat~o'écosystelTl 's des rOrêLS
Intertropicales), lo study a number of conti­
ncnwl fore~t Sites, uSlllg a l'anet)' of methods,
to n:con tll Ulc forest cJynamic. slllee the
star of Ihe Holoeene The programme
includecl sLUely siles in the Amazon (Brazil
and French Guiana) and Africa (Congo,
Cameroon, Gahon). The rcsulls show lhat
these regions surfered c1illlatic dislurbances
long before the much-publlClzed Impact of
mo em human activily They have also pro­
vided a d.:epcr understanding or how Ihese
change have shaped toda)'s dlstribullon of
plalll l'l'cie, dnd biodiversity III the reglons
concerned.

As Lhe climale changed, ciry episodes
occurred al dtlferent limes in the Amazon
and central friea \Vhen the fore~1 reachecl
115 great st expansion III Inca, arouncl
6000 years BP, the Amnon forest was
shnnklilg. Between 3000 and 4000 BP. the
re\'erse happened Africa's dense forests
shrank whde Ihe All1azon fMest was
growlng. ThiS IS due to the Nonh EquaLonal
Lrade winds; durlllg the ice age thal pre,
ceded the Holoeene, vegetation changes
were synchronous throughoul the world

How inlensely ancl how fasl vegetation
responds 10 climate change varies according
LO the vulnerabtlil)' of the e osystem and the
Lype of cltmate proc sses lI1Vol\'ed ln
Central A rica, the vegelation LOok several
centuries or millema 10 reaet; Ihis ma)' panly
be because the ralllfall rcgi me \lvas also
changlilg slowl)' ln the Amazanian Guiana,
different mechanistlls seem ta have been al
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• W ater res ourc es

and climate chang

Till' d yl1.' l11 i, - ,11 11 1 u" " I \\' :1\<'1' r"~"mlc" ,il l
:lI l1dl'i' II,,: k.:) I - \0: , LI LI ng II- i ll Ihe 2 h i
cvmurv \\ ~! ! CI JI ui ,Ihilily 11 111 d Cl'cll d 1110rl'
and 11111'C on chrn.ur " .111,11\0' ;1, r ,mlyn l-." I
by hUIILIl1 1' l i l : l)' l ; I ',': I I I t: c ' lnn.u. " "li la·
lions "od ;:I<,\);: I 1I.,rmin ' h.u " I" h,';:; i min.':
to 111:':'-,' , j ", r m.uk mJ \I II ~ lI n " li h I I !I ,'
(" UlS': ell Ihi, (_ I IUJ') , 11 1 J ~ [>: h " l ~ til vi tic
' ," ~l' t l' t\ "; h(.. ~ \\. t..' t·n \\,l l , ' r ft' , ,"' ' ;-(' ;~S . ~ n d <': : 1-

Tlns j ... a (""1\ r. il t... ... · lt~ <"'f;: '1':(. 1 ; L~ ~:;. n..; .

and 11; 1' ': ' IRD p ,,' , :: :: ,,'< .ITe : " ,';,i n~ Ill '
II 1 hl' Hr,; \ L ~ ll' ': . Idcn ,t ic. Il I' >!l ,"

lI' ' -' :\Il1 .: , .: c\ 1. 1\ " 1'1 I,d 11' \ , 1, ' 1\,111-,111

en ;\I'I': " U: 'c' : ' ( 111::-1 I\( ) ! I - ,:he!k: :1':') ­

C(1l1d ILI ' d II' ;h .m i I crn.u' 1' " 1I'-~" ; " IT n , C

in ,\ " IoJ I.1I III l.u, ' ,) ·}S f h,: .:,'u t
- H, •.\ 111 (H,drl, I";:.:.1 C l ll' ,I, p li m iL<l dol
B:I(' ,I '\ 1 .1' 11m a . II ,\ ; il l : , ,,j' I" " " f a
111.li'1I ir leI. ,l\ il l..,.1 _" l1 k rel1 , .: III ' :..IJ u u- ,
11 1':.: 11, in 1.1\,' tl 'i" ,\ 11 ,1 Iht Ihird - ( a« h
(<,(1 t1I' i. I ~~ ': .: : : ;11 11 ,,' p!l."'" \r" pIL ,,j,, c t

du CYt Ie ilyd l,. It' " iljlll' \ . 11 1,1\ ,I uuo au
ac t ive pha, ,: ill I'·I,=" . \1 11,'11 111 1" n.III(' nal
co-opci .nion I, ' ",. ' 11

Iccare

The k C;lrc I'r<1 gr~ l m 1Tl " """Tll lned Ih.. humid
Icglnl! ' d ' \ \ ·,,· \ 'I ,! CX III IJ I Ai l l, .1. Til,
w ,lT k re \' .: . " ~ d t I, l l tI ,- l ': u '! 1l ,lr l lll l!h l
(1h - c [I'CU a Ii 0 IIl ir d III II , ~ " h c l .•" .) had
~ l' I · (' l1 '... t<...: "'I l· I ":1I"'''' jl ' Il '::: It rr l1l,,' )" <: . l \l l b ( ' PL' ·

l'l .l I)' ' 11 1.';'c:1 ' lI c' ," . WllIk aI','," , ll c ' l1 ~ lh,'
Gulf 01 ( . ~ lIl r" " j , 1 I ;\1'(' , l l ll II " IV<' 10. , ,1

r ~\i i i ~ :.t1 1 \ 'Ld t rn... I. .:.. Ii lk l ~ ... ~ i l h.k ~ ...hJj Jlld

711" '"

ii' ll,.,;t\" .·, t 'p ; n~: ;4"

!1I ri' .:..'/ f d l ' 111 .,:!
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the i-l,hy" , h;IV C m')I,' d .1 1" 11 "; lI'ay ~ " ,uI I I

L I) III 11 1l' ,'I ,d <11 Il l(' I 'JI,I" ; ill" i elll(l m ill

I"" hyci 1I .11 el cd 1 1 1l'~ 11 r.unlall II ' the l,Ire I

zone; I II the '('Os, Ih.11 III:il lh ,llrL ,d )' Ill '

1"ll ger applnd, and 1111', rrcn.l ;lnll' Ja fr" 1
.lu ruu; ihc 'oO 's , II h': l l orne " 'I ~ > tl ,' I':

ree,·il'inf'. no more I han i 20l) 111 m 1,1 r.iin "
year. The r.nnlall Jc k ir" 1\: " lrJ c·J III Ihc
counurcs of rhe .irv.. Sill ltd .uc " ' 111:1;11 )

:I' '0 1\ 2(~ " . :1 high l), ii:!111c .1/ 1 1(' ,," ' il.:rc ·
1(11c. ~1I 1c ,) 1,: ,'. hi. \. 1..1, 111. illr implt,.l i,'a ;
lor ' he fL'~ J On ', :;l re.1 I I fl"w. <;, rvrv - m some
hUII 'r , .: ".I , h ..' I, · dUelItihI' II , Ilk : 01 .

~ho \\ ' .h.u <incc ! !IC c.irly 10:"l)'; urc.m
.ri nual d ,.'!-11l-;C has ' 1 marl)' (';l~ " ~ j ccllncr'
by . t \ .:.\51 30 ~. · Jnc II :: . \L~L ~ ~b~ ·~ !1~ .Ir t.· ti...L '
I l l " , The decrease ;1ppli,' ; iu ' n i h hich .m.]
low water rt': imc, . I' .' 11.' 1. hard II' 1ll ..1 ~Il : c

I I.: po-sibk ,-lieu' Oil I.l r 1l1 1!l ~ , pli lliL 1I,:,e r

'"rr ly. hydroclccrr.c ~ " I\ C '::," '1('1';11;,, : : and
v..'mer en J t l ~u.· I' !I g Y-,u..n.. "! ~1,"': il L: 'a l.

HiBAm

t .nde r an . I ~ rt' c m c 11 ' I ' , ,r' in ! I; ' )-j \\ i I;
rlra: i1 '" Nau.mal Couu. ll I,,: "c i c ll ~ ' t lL .1 Id
Te, hnl,II)!:i";\1 Dcvclopmcu \CNl'q '. 11K
~ Ii GAn l r rogra llll llc i ' 1,';:111 ; rllrl \\ ·111 illl:
L' I 1\'t'I, II )' of Bril<i1 !J ,llld the [ : J : 1I i.\!,
n.monal ciCCI 'icilYal eC C). :\1·,,' im',,\I (',1 ;11.­
\).1 :1' 1,111 ill' lilllli,)n- ull, I illloll,t1 II I 'J i l l "1

,rnu hyurolug)' sell'icc ;1I1J 11II Ln ll':ls id n tl

Mayu r de Sail Alld re·,j Jilt l I" lI ,1 1"1 ',

1I.lI lnnil l wcalher J i ll. h ) L1 'o\,,~y I: Htllll .:

'v\ hlle i It ~ corc p" rpO,1' 0 1 Hil\,\ m ;, I,) k Ji'n
l11or~ <\I,PUI thc P I '~C " ' 'oc , ,mJ 11 Cc iJ,IIl I'i Pl i

11J:l t colllw il he hyd mlc::i ,lil t! ' C,1I " Clllbll )'

o[ the Vo, aICl> of Ih.. A r.; , ! ~ " 11 1',' - 111. ,t1l' [' I ,"

~ j J nl :: t.: .t15l'l J i l1l <;; l\J I'\ J l li.~ \ ~ e l " ~ fi\i,' r ~ J i,-­
ehJ rg,e into Ihe /l r!;t nl l, Ii j, al-o 1\ () I ~ Ii1 ~ IP

J,"L rn lllICIhe Impact ul -l l: J'Citll':: l 1.IU UI\ - ,
,\11 exarnlJlc Ihe elkei' "t E! Nill, ' , ,' n 1 .\113 '

l ll"'l :l ' in :ht..: L:ll d1 ~ ~ ) i' l"' ~'~ hyd,o,, !t'p.\loil! ..I h !

\:(Ot h...· l lllC;l l !"cgin :(· ... .\ : lel \\ ('II" :": h.t ~ h. ':I ~

- ,' I lt D to Iransmil hydl;)c1 maw d.l:;! hy
:<ILLll iL,' Clncl 1\:lcr(·l lL.......\ :H I<...,rh ~ j"'t"L l ld l ) '

( ... uipr cd to nl ( ~l ~ !.. ! ( C rl d \\ ,:: ( Ii \ \ ..lI l ' r ,d l L

' ,c J l m n )l hal'f hl'en 1!1,:.:Ilcd . T,' d" I\ ' I" j' ~ ,

hydro dynamiC l11 0uei fur 1 " i ~ ..L1inh " ')L ld
I<: vels ,mel sed illl,:J1l I I ;I Il.i Jl lf' , ,: I'rl'j,'.1
ll' lng S;lll' lllle I t' l " 1, I n ,~)' II , " ~ o:(',' n li y

b ll nc h~d \tl c ', l ima lC the JJ,-c.l ll !e alt ll U 'c­
ol thc L'llclllllen. '. lJ )'ul,>! oj:,i" d ~ I ; ll i(lll ~

HIlJ;\ ms re';lIhs ;11 ,,, ' 11'1' IJ , ' a ha-I- I, .,

c1 l a~n (1s tng Wil ler Cl' 11l 1l 1l1 11 1 ~ l\ i , ' n . l>:lI'Iiu l'
lal I)' h)' nl 1'10 ltr)' fr,' gl,ld nll ll ln:' , I'.hi, II I­
an inl'ffaslll gl)' WOIT) lll ,:' pl,' l'k lll ill Ihe
Amazo ll ,

Catch

The purposc o r Ihe LJtLil 1*' 1:1.11 ,l lc IS
10 documcnl Jnd nlo1, k l in 'r-an mlj ! and
lell-yCJr I' ;lI' I ~ l io ll S in Hffeh'!l l l.:rm' ,I Ihc
hyd w \ ·gic.tj cy' k . ;\eW>- J 1'~~io!1 ' 'l . \i lic J
lh ~l t'o\' ,' r- go in IJlilUdc :lnd 5° i 1 10 11:,
lude. Ihc Cl11 ph:lsis is on , luJ} : II.( II ':

L. 'llpl ":' , I .11'11< I ' i , ' I ,C and su rlacc 1" , I '

v>:'': ,. I\\', cuh.mcc.l obscrvauon , i l ~ . h .1VC

::e,' '1 , 1"",,:;, , 'Il( 111 'he "a li d ( tlic "" 'll1lc')'
. 'i U.Ir C d , 'pc.. , 1\111'11' the Hapcx "a li ,'1 sur­
I'eye ,)f 1' 1',1 1 ami 101 '13 were conducud) .
.ind one II I E), ' I1\' I ~ 1 1 " 1 of ihc work III ' lLlt,)

locuscd Ll!: [k ll j ll, 1\ here ,111 intensive Iw , I'

1" " ,1' II' I ' ~ )' 1\ ,1' 111 ,, 1m' ,: n prr parauon ,'n
I I c 11.000 :"11 IIpp.:r Oucruc ba Ill. Thi-;
, II JW )' i ' p .lll "I iilc Conrd lllaled Errilan(('d
' h " (I ' jllg I\ ' I II' J 11 1 ~," lli cd by Ihl' W,)lid

l, litll J I" R""c,m 11 I1 r,' ~pl! lI nC [or 2001 "lid
.2 l1(\2. C Il" l 11';, .; , c!,'('lrcl ,1' a re[ere ncc , ile
1< ' 1' ,\ 11k 3. \II J 1'1.lllct ," ·iJ e nCl work 0: , ix
~IlC, . In I .)1) Ihe ,\()Ii< of illstJ llilll; ih,:
kn~ tcrm i: "n ill'Im;; 5) '1 ':111, begun In

0:" , C" I \il:ue": .

II 11<' 01' h.1 ' c' l1 \ six I)' nlll~Il ' rio:;l l ctal:l aequ' ·
' IIi ,,!, .IcI' j 'f , Ill, 1 1,.rin,; rainfall. Slreal\l
Il ,,\\' and II,! I" ' a" lc Il uu U:llions. Th,: leam
,';1 ': , .I l i" \!l , i ,"'~ p .tr l n" ~ ', I. :r) W llh B':I ill"
1I;I:e: <lUl li ll lll )' \ Dircu ion de I Hydral l l l q l l l~

du 1\"llIn ' ( l lh,' ' . .1 11 h f l o j.:c lS L1nu.:, w a)'

arc Ilh l,k ltin.' r inl JII n',~ i Jll " - ~l n cl lhe eli , ­
i :IPi l ')I1 - orIll.: , , ' 1 ,' 1)11,' ;mll clghlie", sIIl J)'·
Ill' " 1': r N air S l re ~II ;; .- ;lnd lheir p,'s-ibk
ll'k ill l : i ~I' , ' : i l1~ 1" ' 111'': 1'1ion. ami lh ll1g
lvi, h. ' I V~ , 1l 1(' " l ''''d h1r It I.. l tl l"'.... l ' - ;''ll ,l it..· I..l\ n \~ t ~

(I ' '1, ' ) - tCIII - v. hi.l l proJ ucc m", 1 01 t :IC
rl' i: ill l'l', r.l inl.l l1 ( In('(' t'umpIe lcei. ;i11:11,' ,<:
' II -1 1,'_, II III hl' lL, .:j I t' l 'a l ldil lC :l1\' ~i"' I .t1, Ii ·

IUt.: Iliudd \1I,ll i, w hc ll Hlplc:d wilh ;1

h) cli" logl, ,II nlud"i. h,)lh 1l11,dc ls me at lit.:
Jc \ t, ju plll,'l1! ,,' ; I ~,· . ,\ 1 p resertl , ( ..lI cl:

111 \ ', ',1 1'(' ""l1l Cl'1 ed 11d lon hy rc ' ;: ~rc h Cl '

11 11 11 d lc C ·R... . Ih.: IRD. Melco· Fralk': .11 1

Ih,' ( ::'1 E-;. l · ( d !. I 'O l ~H ; O Jl b also bq"inllill ~

wi lh -eienee ~ (' :ld, mi. , ill l'r:lneC' i\n,1 .he
L·" ,\. Jlld wi" i\ ( } ; \;\ in lhe U'>,\

,'l h . :-: Eric S( ,· ~~ . r t, i l"Wl P.J fl,
;, .m ,'! U'll if .~.Y il \j ~ .u' n: , t:

I " 'y.Lt. j.'. t.lhm.~ ulln' ,
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j'a~tf..·rn 5t'rJl'~cd

SO sacuract?d dom< ln, S 53proltt ,1\117 m ([I~d "one, r ofr ferncrece, F fefncrecc.

Tl tranSlllon zone, \NlJ weathered granite FG rresh gr.lnlle

Il

("Il/tltl . 1'(/11 ll/@daharircl , 1

111~(iiJdtlllUl. IITI.,n

rial. morphology l,r lhe golu parllcbJ an j

eXlrin,lC laclors (geomorphology, geolo y,
numerlcal IllOU 1 ur lhe lerrall1), ,\ spaial
mode! for predicling llC horizons in
que-lllln .11 lhtn be prllpuse ThIS will
make il possible LO reCOl1SlIlUle 1he hi wry
01 1he lancl'l'J pc and 50 il1lerprel more crfl­
ciently lhe gcoch 'mical imag.c oblalllcd fr III

surface sam pics.

rhis is a llillaboralivc prolcLl \\'ilh J'rlnlh
and Scncga!cse unil-asilic Undcr 10111\
supervlSl)fl by Sl.'negalese lei':h 'r­
researchns and lheir I-rench panners, SlU­
ue lS an "aCher-lcscareher~ Irom l'aIlOUS
coumrics 01 lhe rcgion are bcing lrall1LU ln
surfacc geology, ncùlllorphology and surface
geoph)'slLS

lOP )graphical surlacc. By close anaJysls of
lhcsc r l'Jllllnships one Lall dlsllngLllsh
mmuial formed hl' gcochemical wfalhning
III >IW, frl m depo~iled olierburden malenal.
As ge'lChemical wealh ring affeb roek
dlrferently accordillg 10 lhe!r nalure, il i
possible lo 1 ~nl1fy and s!luate \VIth preci­
sion lhe COl1laeb belwcen rock - or irferelll
types, cl-en lhaugh tliesc COlllaus arc hldden
al lhe surfac by Ihc laleriliC oVêrburJcn
)CienllSlS ean aJso Lise lhe geoc!eelrieal
Illlage 10 dl'l1ngLilsh w:ller-s:llur"lcC! zone,
and monitor hanges in al LI IranSll of ,olu­
lions from sea~on 10 season.

Using golu a- a Iraeer complelllel1ls lhe gco­
phY'lCal rc,ulls and givc;, grcaleJ' delail
[}cing malleablc and liul' sllhieLl lO wcalh­
ering, gold records and keep" lhe lracc 01 ilS
1ranspon lrJ lhe shape of i ~ grain- anu lhc
efrccls of pellous of !l1lense ll'ealhcring ill ilS
surface :IMes, Resclrch in Burkilla r-aso and
Sene al sho\\', for e,,;! III pic, lhallhe uislnhu­
lion and morphology or gold parucb diners
accordll1g lO whe her il i, found uir clly
;.Ibo\·e ct rnincralis:Jllon in lIlalellJI lhal has
wealhered in ,Ifll ()r on Ihe periphcry, or in
malerial lhal has beên lransponeu ;lnd
deposil'd ln lhe Iic!d, 'old
par 1 'Ies 'xlraCied fron male­
rials of l'JIïOUS ori ins -glau<
ol'crburclen, collulium, allu­
Villm- arê anal)'se 1al Il1creasin
dl5laiKes from lheir supposed
sourLe Howcver, il is hard lo
:ll'oi sampling popu!alions 01
diflerenr ongins. To soke lhis
problem, 1. buralory expen­
menls arc bein·' conoucled
wiill gold panlclc;, 5lraighl
l'rom lhe vcin, llsing abraSion
lO recrealC experimelllally the
uiffcrelll lran pon con Iillll1S,
varyin J lhe lype or mal 'nal,
sêdimelll Joad and abl'asion
lime.

A hnal slag!' or lhe proJeLl will
deline lhe SlJlhical reiJlIon­
ship, \Vilh regard III overbur­
d'n malenal, bClween inlnnsic
faclor' (lhiLknês, anu \'l,lu me,
nalUll' and origin 01 Ihe male-

A _(IV ,1;1</111; of h<1r\,(SlcJ go1d III the b"llc.m
pr a lIel,l 1",1-1'/ (c ,laI! 5w.-gu/)

• Supergemc chemical
weathering and auriferous
mineralisation in eastern Senegal

WeSl Africas Prolcrtü11l' and l'IIrIIl1IJn lor­
nUlions (uJlIng fwm 22111 YC'H ago) ha\'c
grcal polcl1lial for mining 111 IhL rcgiol.
i\1o~1 uf lhese iorm'(lions arc co\'crcd b)' lal­
erilic malenal, in Ihe brodd ~Ln,e of Ihe
lerm, formed b)' intense ~eo 'hcmical li'JnS­
klll allons hal GlUS!' he PiJn:nt ma enal Il)
hceome geochcmiLally .nd miner;Jll1gil.:al\y
homngenous Latensalion afrl'els both
hcdmck an 1li';m:,pllrled malell, 1, making Il
dirri ult la Idenllfi lhe underlY1l1 rock and
Il;, a~soclalecl Illiller. 15 from ~urraec image

DClermining ho\\' the surface maleual was
formeu reqlllrcs a lhoraugh underslanuing
of Ihe crosion an wealhellng proeesses Ihal
have affe 'Lecl he Lerrain o\'er geological
lime. To do lhis olle mU,L f1l1cl oUl the Ihlà­
Iless :\llcl eharacleri-lics 01 lhe dlffncnl
~uper ellic o\'erburu n honwm li' [he
horizons fl1rm d al lhe su face lhrough [{l ,­

lael wilh surface waler an 1 alnlospheric
agen ,J, aLcording lé' lhL' geolo lCal, Slruc­
lural alld geoillorpholo 'Ieal sltualion

Two- and 1hree-dimensional analysls of
wealhcrec! hun:ol' by clcc ne rCSI,lIl'i\Y
lomography glVLS a LDnlinuou image or lhe
geoelecl rical charaClcrJslics or J lerrain.
BI' varying Ihe cllSl,lllCC belween the elee­
trodes, one bwins..-iL! cr grcalcr dewil in
Ihe surbcc lev Is ur gre<ller ~Ieplh of inv sll­
galion, uown lo a ueplh of a hun reu
me rcs Tlking gcolugical dala ublained frolll
series 01 borchtllcs ;lnd ln situ rcsislivily mea­
surcmcnts ln lhe difrcren racic'>. one Lan
correlale lht: omographie image wilh lhe
lilhulo y. The Images oblalllcd J)J'ol'lue
II1rOllnaliOn on lhe gcomeli)' uf the dlfferell!
wGJlhncd hOI1:on>, lhe fre,h rock, and Ihe
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• PaJeomagnetism and
deformation of the Earth's crust

in the central Andes

PaleolllJgnetism is Ihe sludy of lhe remallelll
magnel15m of ro b, which rel1eCls Ihe
direction of the Eanh' n agnelic Ileid al Ihe
lime Ihe rock wa formed. Il is lhis hranch of
Ihe eanh ,lienées Iha rn,ducecl Ihe main
lIuallli,ali\"C data 10 eSlablish teetoOic plate
Iheor)' (lhr Iheory or conlllleillai dnfl '1I1d
expaneling ocean IlUOI~) Comparil g Ihe
r'manenl ma 'nclism al rL1éks of a known
aoe wth Ihe dlr~cllun L1f lod,ly", Ill~gnelic

hcld 1 an excellenl \\'a)' of dlscovellng whal
ralallon anel displacemrnls a rock has
undergone Slnl"e it \Vas formed

For sel'eral y';us now, 1he IRD's Andc;:m
geod)'namlC'i Il'am hJS beell eonducting
cOllbined gcolL1g)' and paleOl11a~nellsm

restarch 10 achle\'e a beller LUlelerstancllll" of
Ihe dcfL1rmal ion prncesses al \l'ork ln '~he
Andes and quanllf)' Ihe accompan)"lI1g dl>­
placement of blocks of Ihe Eanh"s crust.
L,nder a cooperation agreement bet ween the
IRD and Ihe UnlvC!"sil)' of Chlk, a paieo­
magnellsI11 labofmory has been sel ur in Ihe
Unil'Cl"llys geolug)' (kpanm IlL

One ul the I110St ,trIi(lnb fealUres of the
Andes cordl11era is the l'cry marked bend
belwèen Peru and ChIie, Inel Willl Iiie town
of ArlGI This lX'nd, Ihe BoHl'ian omclIne,
occur, 1 Ihe 'egion whue lhl' cordillera is
widesl (JboUI 850 kt wide) and where the
BolIvian a!lIplano lIes - the seco.d Iar est
plateau in the wodd afler Ihe Tibetan
plateau, and wilh an al'erage aililude of ol'er
3600 m 1he cot1linenlal cru t b<l1e~llh Ihe
plateau i, oVe!" 60 km lhick. 111 the laSI len
)'ears, il has bcen shown Ihal lite main rca­
SOI1S for Ihls thickcnlllg Ml' cumpre,s')11 and
lateral hnnkagc of thc cruSl dlle lO I(ctonic
mQl'emenb. hum scisllli,' dala from 011
prospeeling, 1RD geolQgl~1 s have esti maled
th al the region has bren shonened by
200 km ol'er Ihe pasl 20 million ye:lJ"s in Lhe
e<1Slern pan of the chain One rn:~or prob­
lem is lO find llUI whelher Ihe bend in the
chain has resulted lrom dlfrercnces III Ihe
degree to which ilS eastern edgc has been
shonened, or ta some l'Iher merh~lnism

The Itrsl resul15 l'rom Ihe cenlral Andes con­
firmed Ih h)'polhesis. AI Ihe I\rica bend,
clockwise rotations were IdenlIl"ieel ln Chile
and anlicloekwlse rotallon in Peru. BUI he
paleomagnelic dala came from >amp!es from
a small number 01 Sites, mainl)' along Ihe
western fnnge of tloc ch~in belween Lhe
PaClIJc coasi and Lhe present-day l'olcanic
chain, and malllly from roeks datin o from
the Mesozolc (befme the retaceuus-Teniary
boundar)' saille 66 million years BP). To leSI
[he diHerenl h)'pothe,es as lO how Lhe
Boltvlan orocline and f\lliplano were
formed, researchers condul"led paleomag­
neLic sluc.lies II'llh a delbe du 1er nf sam-
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pllllg snes including 120 ln Bolil'ia and 25
along Ihe fore-arc 111 nonhern Chll
To quanllfy Ihe di plaLcmenls OVel' lime,
,amples were laken l'rom rocks whose ages
rangcd from Ihe Mesozoll' 10 Ihe Mlocenc.
l'he scientists \\'ere mai ni) seeking lO lin . up
the illleq r iallnn of he,e paleoma ClIC

dota wllh !o~C11 ~nd regior 01 lectonic d~lIa.

The rOlations recorded along Ihe Chilean
I"ore,are are ail clocklVlse, hlll Ihe) l'ar)
widell' ln de~lee (up 10 bOO), showing Ihm
his ore-arc has nOI heen suhlcCleJ 10 a uni­

10rl11 rotation as mighl he suggested b) '1

deforillalion model based on simple bending
L1f the Andes chain. The oLlh'r lm ana 1
fincling cnncern, Ihe :Ige of Ihe rotations
Ihey occurred bdore Ihe 1'v1lOccne and arc
111 ked Il) the tCClonic deformalion 1hal lOok
plaCé from the Cretaceous 10 the Oligocène
Currently available data on he lower 10 ml
Miocene (in Ihe Chilca ore-arc) do nOI
show an) signillcant fOtaUon of Ihis pan 01"
the chain, and Ihis i, lOJlfirmeci by dal:! from
[)eru. On the Aillplano, the rotallons arc
more recent A cletailccl paleomagncllc 'Iud)
of the Corque sedim 'nlJr)' basin in Bolil'io
shows Ihal LI 'emire baSin has rOlated ami­
clocbvise by 10. o±3'5 since 9 million years
ago. Ihere is a very elcar correlation
belween the clireClion c1f shorlening and the
rotalion, and IWO conclusions can he drawn
from IhIS. 1 the one hand, Ihe more Ihe
dIrection of structural fealure'i hke faulls and
I"ulcl axe diffus l'rom Ihe perpendicular IVlth
re,pectLO the dllTcllon of onver cnec of Ihe
Nazca and South Alllcrican plaies, the
stronger Lhe rOlallon: on the oLher hand,
11aJor rolal ions correspond 10 more local

'formallons that are !css slgnlficant al Ihe
Icgional seale.

The ab,ence of unifmlll rolallon in Ihe
fore-Jrc conlradlets the hl'Polhesis IhaL
deflll'l1latlon and Ihe formalion uf the Puna

Alliriano were caused bl' simple bending of
the whole margin. Pan of the hend of the
Bolil'ian oroclmc as it exisls IOda) was
formed cluring a perlod runnlI1g l'rom the
upper CretJceuus 10 Ihe Eocene, herme the
mam phase of urllfL of Ihe Aitiplalll1 [)uring
the Neogene, Ihe fore-arc of southern Peru
and nOrlhern Chile aclcd ~lS an ,lI1chor point.
The ea:.tward-spreadmg de,ormalion caus d
tlte lTIain stluctures of the cham LO rotale
3nliC!ocf<lvlse in Ihe nonhern branch of Ih '
orocline and clockwise ln the sOLilhern
branch

The 'ilrollg rolallons the IRD research has
rel'ealed in Chile h~d nol been forcscen b)'
mOSI 'LruCiural interpreL,lIions, )'el they are
one of Ihe rrinClple fralures of Ihe cielonn"­
lion This adl'anee 111 our know!edge of he
rcgion's geodyn31111cs lS ,J notable conLribu­
lion la under,tanding the evolutlon of
the Andes, and the results will he uselùl for
minerai prospccling The copper porphyry
found in Chilc, lhe worlds forcmosl copper
produ"Cr, formed along Ibe main deforma­
tion zones; so qualllifying displacemenls
using paleomagllelism data IS eXlremely
helpful to prospectors. i\,[ore thort)L1gh
knowlcclge 01 he maglleric prupcrues of
rocks in rc!a IOn LU mll1 ralisation prm:ess s
impnwes the inierpreL31ion of magnelic
anuIlwlles iclenlilied, for example, l'rom Ihe
airborne magnelic sun'e)'s thal are nul" Jn
essential 1001 in minerai prospecling.
DireClly IlI1ked LO dlscol'cnng non-rencw­
able minCl'al resourcc , this is the most
pl'aCllc"1 slrand uf the re,e:lrch. •
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l
n Ihe COUl1lflC 01 the SOUI il, people

mainly meel rheir neec.h b)' LllIlising blo­

logleal, nmural ane! r-cncwahle rcsources

National economies largel)' c.kpene! on uch

resources, bc itthrou h flshing, rish farllling,

crop LHming, slOck hcrdll1g or harvesllIlg

rorest pruduCb. Food apan, us S in -Iude

wood, genetl( resources. bioleeh nok'gy,

medlcinal plants and rnolecule;, etc. 50 the

"livll10 resources" theille is cenalllly a core

therne lor innovall\'e sClcnlllic rescarch

Uncler prt~ssurc l'rom co ;tanLly gn1wlllg

neecls, resource scarcit)' ~lIld cm'ironrnenul

degraclation are worsening fast. The notion

of susl<iinablc dcvelopllleill sprang l'rom an

increased awarellcss of the Illterdependem

dynalllics hClween enl'irolllllent, living

beings andthc various use made of Ihem at

dJiTerellt scales. 5ustalnable resource use

requires an understanding or the natural and

human-induccd processes (changes and

innovations) tl1\'olved in the ecological

dynamics or resource diversllY and use

patterns This mcans studying living

rcsources in thelr environmcntal context.

thcir biotopes (physlc-chemical environmem)

and biocenoscs (1 he enltre set of Irving

organi m- in an ecosy,tem).

Ail the Living Rcsources depanmcnt's

research lakes lhis ecological approach, wlth

an cyc to the new paradigm nf gllbal change.

The deparrmelll's research programmes rail
Into two major gro IpS Ihose concernin."

.. l'CI rc,t ial ecology ane! hioc!lIu,ily (plants,

animais and microbes)" and thosc Jn\'cstigat­

ing the "EcoIc1g)', biocliversity and flsh

resources of continental and marine waters"

Terrestrial ecology and

biodiversity (plants, animais

and microbes)

ThIS theme calls on the skills of mlcrohioln-

ISIS, soil scientl;ts, phYlovirologiqs, gcneti­

CiSIS, and ~cicl1lists in olher l'iclus again.

The work l'ails inlo three broad fields

comhined 'ni -rohiology and hiotechnology,

dynamlCs, conservation and uses of biodl­

versity: Interactions among livlllg organisms

(plants, IIlsects and small mammal ) and

thcir l'cial ions with the environmcnt.

Combined microbiology

and biotechnology

Fermentation III sohel or hquld media br

bactena or filamenll1l1s fungi is harnessed to

del'clnp economie lISes for tropical farrning

proc!ucts and b)'-producls. IRD lealllS

aoe! thelr parlners are de\'cloplilg new

knowledge anu processcs for W:lSlC upgrad­

mg (deloxil'icalion, produClion of aromatic

compounds, etc), biodepollutlon (biofillers,

melhanl_ationl and economic uses or

eXlrenwphtlic bactena (blllsurfacl,lnts for

rccol'L:rin crude oil, prnducing stable

'n:)'me~ in c\ reme conditions, lossible

usdul genc~, etc)

Dynamics, conservation and use

of biodiversity

PianI g<'llfll« rcscareh is gOl/1g 011 at thre

levcls:

• Genelic resources: de\'eloplilg m Ihods

of eonscn'allon, in \ i/l'o C Iiturc and

cr)'oconscrv~llion: ollservlllg gene f10ws

betwcc 1 cullll'aled and \llId spceics and

bel \ CCII 1I111C'duccd •prCICS (genellcally

moclillcd or not) and estabhshcd specics

(whelhcr crops or wccdsl

• Genomics: funetional allal)'.ls of Ihe

gcnomes of tropical plants: collections

of in cnion mUWJ1lS, sequencing and

mapping of nce chrt 11nSome 12 (at the

Cénopô!e ln !\10ntpcllicrl

• Post-gcnomics: identirying, charactcri­

sing, clonlng and Iranskrnng Ll cru1

genes; rcprodul'l ive biology of plant spe­

cies: r search on apomixis and seed deve­

loprnelll, plant ph)' lolngy, rhi::ogenesb,

plant-s)'mbl\'nl rcl;lllons, plant-parasite

relalions

To study 111'ing bClIlgs, one must gel 10 know

their IVhnlc r:mgc uf di\'Crsil)'. Thal is the

main reason for collections, lhough they also



,,,rlé ~h d "1~lIl1ng IJOII1l l'or s)'slelTl,llic; ~1I1U

biosyslcm~lic5 re,carch The 1RD liai hn,

and conserl'C, Lollclio 5 of pbnb li 1

Polill '51<. and French Guian, 1 ~15 11('11 a

Illsec , 3nd ncm,llOUt5 l'or lhfsc urpnsc~,

Interactions among living

organisms (biocenology): plants.

insects, small mammals and their

relations with their environment

Th" lurpose nI' slLid)'1I1g r !<uion, belween

pbnh .mu parasllcs or pesb ln Ilatural ,)1

Lultil'dlcL! Il"Oplcal el1\'ironllll'lll~ IS to pi

an unlierslandlilg 01' lhe:,,, ll'Illpln :>i51e1115,

To 1I11deb and lh~ rUIlL'l'on,ll In\c 01 til\cil-

THE IRD' THREE MISSIONS

J-l

Il'NI), ,1 preci<' im,'nlOr) 01 thl' ,pclies Ihal

nnke up ~l IJIOCenllse is Ilrsl required, Ta

mode! Ih,,(' ,ysiCITlS and Ir)' 10 prcc.liu hl)'"

Ihe)' 11'111 dnclop, IRD 'uenlisls 1Tl''C"tigatc

the ph)'siol01!iul rrh1l!l'lls belll'cm p.llhogtn,

or par~lSllc" anJ host plan s, ~n 1 be \Veen

pr~dalor ,mL! pre),

Uther rcsearchers arc eX:llllining the 111 ern:!1

procôses al work 111 l'll,lll"ll s(lil', ~nd II'h~lI

hdppflls 10 Ihem Ilhtn Lwppin_ "')'SlemS

teeolllc more inlensil'l' These conccrn

m;l 111 1)'

• hOll' Inillity bUlltb up in l,mL! kit a11011',

<ln 1 dnelopmel1l of nell ll1etl1l'ds for

rn~llJp,in,~ fallo\\' land in Wesl Arnel:

• hUII' ch;lIlg,cs 111 ..:ropplllg ~)'~lenb "l'leu

hiologll'al sod pw..:e".es thwugh thelr

Ill1paCIl'n soil fauna, anu Ihe dleus of soil

Call11;! populalion d)'nalTIico. on SOli knilll)'

and LrL)p~,

• processcs 01 C<1rb011 storage Jnd Cl111SlilU­

llon/redullillii of JI',lilabk "oli <Ir, alllc

nl~1ller swcb, ,1I1lltheir l'Oie in ,ori fenilil)'

Illlerac ions be Il'ten soeil' ies and Ihelr

eTlllr nn1el11s arc ct spel'llic le Id 01 rc"c. rch:

1RD Scie11tiSlS an~ll),e p.lllcrns III use 01

,cconelar)' 1rùplc~1 klresl anc agroloresls,

'lnd thc unctltlllS d d m,lIugCl11enl or pro,

lecled are;!s sueh as nal ional parks and

sacred gWI'CS, ~1I1d their surwunding ~re:ts,

Ecology, biodiversity and

fish resources in continental

and marine waters

Sel'cral ml) Icams are ll'orking 011 Invell\uries

of b1c1Chl'Cl'sil)' 'linon).', 1II'ing aqu31ic l)rgalllsms

in mari e, bracklsh and Cl) 11 nl'Illal L'nl'lr ln­

menis. nnd Sl'l'king IL) und l''''' and the hi )Iog­

ical proce5se~ Ih;\1 ';(I\'CI'I POpublions Jnd

eommuni il" LInder cli l'le re 11 1 eill'irl)nllleillai

-:nnstr;!illls or li Ilk:,ll Ion conditions, This

II'l\rk. Il'hich illl'oll'l's do,e pannlTshlp Il ilh

olher french and 11\111·f'reneh rcsearch boclies,

10Ç\,lsc~ ,) 1 Ihc Idloll'III!!, llUl'Sli ns:

• .... p"eies a cl cOllll11Unilics exploilcd b)'

hUlllans are suhjeCi 10 mllural slre"e,

such .1S elllïrl)n1l1fllL;11 nUClualiuns alld 10

IIltiuced slresse~ 5uch a~ pulllllion ,lI1d

cxpklit<lliurt \VI al are the ph)'sicllogiGl!

proc 'SSl', \sueh ,1> >!H'wl h and rc irnduc­

\Ionl Clnd illl clholngic,ll melh, ni m, Ihal

cnahlc lhem LO adapt l'r re'IX'1Il1!

• \Vhal alc IhL gcnc.lic Char'1l'lrri~Lic" Ihal

JCICl' nille' 1hl' rhenol)'pil pb,lIuly l)r n

POpublion, ;lIlti Il hal ,c l1l"" (i11ll'l'JCliUnS

hel Il'eell ~ 'Ilome, indll'lduals, I)t'puln­

Ions, <'0\ 1r<i1 IIICl1) \cad 10 speelal10n)

• \\'h 1 intiilicl JI l 'bCU Illodels ;lre be,l

able 10 represe 11 al1d :imula c Ihese iI1lCI­

,lCllI't: pWlcs5es:

On Ihe <[rengt 1 01 hl' Il lernalional rel o\l'n

ni lb tuna le,e~rch, and in ll'11ll31 panner·

~hlp ll'ilh ,'remer and Ihe Unil'crslly of

M01l\pcllier \1 al lhe future 10111l re~ a 'ch

eel1lre on 1r('plçal and !vl dilerranc' n Isher)'

al Scie, Ihl' IRD \1'111 shonl)' be 1llU5lermg Ihe

eOmpl'lCnUCS ;lIld resnurcc,; ln c,l.thll>h .\

resc.lrd ,mclmonlltmng unillin luna IhhlJ1g

,lIlci POPUbl ion dynalllics,

\11)' quesi for slI,l,llnJhle cl l'è!oplnll1l Il1lhl

be ascd on unuci sunclm II e cCOI1Ol1lic

proccsse al cl F,Lll'rrnanCe 01 produci ion

,)'~lem IhJI csploll Ill'ing rfsourccs ~nd Ihe

cl1l'lrolll11enl, Sneral 1RD le~II1lS ~11'e illl'c,lI-

gal III ' Ihese sublcCl~

The Lm g Rcsulirees Jcpanmclll IcseJreh

IJke" J fOII\'ard-It)()king and proac\ll'c

.1J1pwaeh. \Vilh suslainable ueI'cloprnent a,

he g al. Il ,ceks to Idmll!)' the l's,enliai

11lJIUgCl11Clli and gOl'ernance llln ilions l'or

ensllring Ihe blOloglCtl, eCol1l1111le ancl sllClal

Cll.'lbl<1ll1,lhillt) of Ihe eCl'ls)'sleI11S l\11 II'hlch

m:lIlkind and Ils 11Illlre depcnd

EXAMPLES

• Génoplante: functional

analysis of the rice genome

l he Génoplanre programme is a panner,hip
belllCL'1l Ihe French publte re~c,lI'Lh

i1blilules C"JRS, lnr,l, Cir,ld, lRD ,1 cl
unil'crsillCS, and pri";llt: II 1115 AI' '1lllS,
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• FalJowing in tropical Africa

aClcllS;lIlon ,,l' thl' 1ll1l1,lIlh 1~I<lhlbhmg ,1I,d
llillsmg Ill'; llllk Inn .,f I1lLll.lllh l' <1 nWJ1'i

~II JnJ <lI 1 le C('nl'pl.tI1te prl'gr.lIlll11t' l(ll
iuen drlllg the h'y gulC, in ll'feal" 1 \1 dl
,'nabk S'Îel1ll,h 10 """ll.He "llh œn.lInly.1
panitubr fllnC\ill!1 "Ilh e<lch !11l1dil Iccl gcnc,

ri. I} 1ital land uSt' S\,ICl11 111 Irn]1Kal Afrit'a
ill\ "kc, lllluI',llll1g a plOI for l'liT LO flfleen
)c:trs Jnd Ihen !caving il falll1\\ as sool1 .lS
yield'i and SOli fcnilll)' bcgin LO declmc or
lhl n"p has beLome lt1fL-stl'd l'dlh wel'd~ cil'

parJsilcs, The fallo\\ p riot! can lasl from len
o hll1)' )'Cars dcpendlllg on chmatt': durin,.,

lhi, limc, ~\11 fl'nilllY hutltb up as -hrub nI'
ll'ouJlanJ ;al'onna Lake lm:r The fa Il0\\'

1:1Ile! IS Liseu for g;ilht:tltlg "'l'OU anu small
fruil .md grazlI1g lil'eSll) 'k. Che nalural
\'egelatillll rrl1tcCls Ihe sllil from erosioll
iln 011(1\\', lhc ~nd buna lU bCl'lllllC more
aClive <lfler a pniod t1f eulul'alion: lhe soil
regeneralc~ as organlt: m; llcr Jnd utncnt
CC1l1ICIl! huÎ up, f-'allowing <Ibo pl:1ys a pan
in \Vecu and p:tra'll~ l'l111lrlll anu lhe ,olial
managcl11cnt of 1he 1.lnd

This ,)'slcm uf allernate lTOpplllg and [al·
10\l'ing \\"orkeu wcll until quilc reeently RUI
wllh populauon gro\Vlh, il more seelenl;lry
ltffslyle and recel1l tlroughls. he prnponlon
01 land under CUlli\'ation has urcall)'
incre<lsed, As a re5ult. fallo\\' periCld, are
consl cr<lbl)' shaner, while wood and herha­
(COUS luragc plants are exploilCd Illon:
illlensll·el\ Bush fire also lakes ilS toit,
slo\\'l!1g the sorl's naLUral biolugiCJI regencr­
:1110n. LI·aporarion and croston II1creasc: lhls
i_ bncl dcgradalinn

To ensUlc thal farmin ('an he SLI5lainabk in
lropiGlI Alrica, il ha" bec<'l11e neee-sary 10

Establishing and characterising

a collection of insertion mutants for

functional analysis of the genome

The purposc 0 Ihis projeCi Is lO proUUl'e
mUlaleu plams hy genC1 ie 11'.111. lormallon ln
lh($e plants. a genl" i- !'cndcred d lCeliw br
in,erllng InLO Il a h'lgment l,l fnrcign fJNA
The rbulLilig plant ha; a mochfled lune Inn
or appearance: decolollralion. for examplc,
if a gene inl'olve 111 rhOllhyn hcsb has
bcen 11I0dil'icd Gil'en tbl lice has an
eSlimaled 20.000 genes. 0 minllllLlJl1 uf
100,000 mutanlS I11U 1 he produl'ed III

ohwin al Icaol one insel1ion inll1 c'ach genl".

The IRD is working on phcnn ype ,..11L1;1­
lion, (anom:llies in grcl\\ lh or Jc\'clupmcnl.
archlleclu ". fenillt), Pl}; C l,ilIOn or
palhogen resiSLJncc) and on mo!ccubr dur-

Sequencing rice chromosome 12

-1 his prolCCI IS lhc Frcnch conll'ibullon lu
the il1lelllariC'n,d nCt gel1Llme 5 quenclilg
programme. which IIl\'oll'C' J consoniLlI11 ul
lai or:uoncs, The aim b 0 !cci lher lhe nec
lie ume ancl iclcnl if)' lhe g nes hat l11;lke iL
up The 311ual scquencm o is donc b)
C.,eno,llllx, lhe French national ,cquenelll"
cenlre al Lny: Ihe IRD is in\'Clh'Cd al Ihe
prcparalilln slage 1he rice genoml IS rerro­
du 'Cel b) frclgmwls in iJ,1Clena, in lhe form
of badcrial anilkwl chromosomes ur BAC,
Thl l.bk I~ lhen ln ld~l1l1f) he RACs thal
belung lo Lhnlll nsoml:: 12 :lI1d PUL Lhem il
o der St ;1, LO reCt ns iLULe Ihe chromosome.
ln a pilot lll'frallon. cl prclllmnar)' aso,embl\
o BACs cOlllaining a ml1110n base pairs
\ 1ivlh,) has he,'n :Ilhicl'Cd. Genoscope 1,

nOI-\' sequenllng IhlS clsscl1lhl\

Building up cDNA libraries

Blngè11l11l: :md Hillplan L, l hL Jlm i, III
; d\'an k Cl \ j"dge 01 pl.lnl gmome, and
ue\TiLlp applicalions in \..11 icI)" illlprl\\'l"­
1l1t'111. CCnl1pl.lnl<' b Ill\'Csllgallllg Ùlln"llll­
":lll) illlpl1n.1111 'l'eues. ulh as \1 hC;ll, Illal:l'
'Iii 1 llibecd rJIX, and III l' "IllOue!" spelie'i,
rke l()n·';:'1 ><Ilival ,md :\1[ll)I.I"I"I~ thafl1l1l<l
(knl111'n ;IS \1.111 cros. Ihale U"S, (H arJbb),
h<llh planb haIT 'lune SIll;,1I genomes,
1\ hi 'h should l11ake il C:lSler .11 J !:JIn si:lge
LO JeCC~~ lienl"s ln ,pcues wilh more
(,'mplex genl'mcs The IRI1 1> wnrklllg on
Ihc rice genomc, in u,lIaborJlilll1 \\'Ilh uni·
l'crSII) ICalll'i a eNI,"; 1,':1111 in P"fJllgnan
;lI1d, lhanks 10 nc\\' eqllipmel1l acqlllrl"d
thrl)ugh CILIlL'pôle Llngucel(1C -Rnussdlon.
1111h ,1 (nad Icam ln t\1(1I1lpclher Somc flf­
leen scicnlislS from Ihe pub li inslitutf'S are
1I1\'(ll\'co, .llon. 1ith ~CiL"llllrll .II1U eehl1lul
,l,lff funtkd b\ the in luslr) IX rtncrs

Rescarchns arc also eslabllshing cDNA
111 a le cor 'e~poncllllg 0 Lhe coding rans
of the gcnome thal are exprcs,,,d al ddlcre!1l
slages 01 plal11 developmenl. or when Ihe
pl l1l reaClS 10 sueh sire-cs as heai or
palhogcn allack. The cON wdl be uscd to
li k parllcular funetions wlth pan Icubr
se ueneé'S oblall1ed from the sequcnrlllg
wc rI<. These will be useel 10 huil gene
"chimeras" which, wiIcn exprcs eJIIl p al1ls
where lhc) have been il1lroduecd b) gencuc
Iransformation. wdl enable the researchers
10 1·;11Idale the gcnes' fun ïWI1S.

Mo!'e ,peufieall\" the IRD IS del'e!oplIlg
cD:-.JA IibrariLs ![(1111 pianI. :md ccii suspen­
~ion, inocu!;llec WI h f1CC pa hogcns
T. c an herc 15 11 iJCl1lil) LI e gene;, thill
gClwrn lhe pla11l's reSi5l<lnCe anu defcnce
I11C 'h<lnlSIllS 10 IXllhogcns.
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ue\'elnp Cl suitable way of managing bllow
bnL! or lind alternative melhods such as
i Iwduung;l forage erop hreak or planting
bst-gro\\'lllg niu-ogcn-rixing trecs As a rule,
hO\I'C\-er, lhcsc rneth(lcl~ cio not ~urnciently

take accounl Ù CtllnlnUnlt)' lallu LbC5, social
f:tuors or land use nghb, and 1hey do nOI
alw,l)'o match up ta the local omillunity's
hopes, ln Irae Ice, the)' ha\T slowed uown
the rnnsltlOn la continuous cuiti\'atlon that
\vdl \'CI) 500n b~ es,;enllal to meC[ inerc;lslIlg
needs roI' woud an 1 10 Icler

For Ihe pa,l ,i~ )'cJr,>, undn the "I,dlow"
programme, a l11ultiuiscipllnM) network c11
resc'archer,;, Ic;lchcr,;, d,'Clslon-lllakers .,nd
pianner, h;], heen conducting re,;earel,
1rainmg, apphc~t ions and expcrti e on "th~

shirl rrom ,)'siems Ihal IIlduck fJllowing \t>

l'ont inuous cu hiv;n 1tH!: conscqucnces roI'
n<llural reSllUI'Ct'S and thelr mana ement"
The countries in\'ol\'eu in this re lon-wide
proJcu arc Burkll1a l:a50, Cameroon, CI13d,
((,te Jï\'oire, ivlali, Niger and Sencgal The
[RD handles C00rdlllatiun under the aus­
pices of Corar; other re~earch ,1I1d higher
ccJucaliL'1 hodic" ln II e proJect arc CNR5T
(Burkina Faso), Irad (Cameroon), Cnar
(Chad), CNRA (~ôle dï\'uird, 1ER (ivlali),
the Fant!t)' or ,-\gronoIllY and Humanitics
(~Igcr\, Isra, Ccac! (Sencgal), Cirad/Forèb,
Clr,ld/Tcra, Cira l!IEMVT, Cde/CNRS
(France) NRI (United I<ingdom), Ihe
L'ni\'er,ll) 01 Oslo (Nor\vilY), and various
il1lemal onal hodies or donm agrllcl's the
Europea Union, i1ll' Frenel D \'c1nplllent
Cooperation Mtnl'itr)'. -Til, CROI. Unesco
and !cm!'.

The prngraillme m<linl) jll\'oil'cs ar'pliel'
researeh lowards ill1pro\lng cll l)pllmislng
fililowin,~, or r<!pldcmg It Wlti! nther
practlces. As eulti\'oble land hecomes e\'Cr
morc den,cly ou:upled, he re,carchers pro­
pose "llllprt",ed bllowing" melha s lor
lllatnl~\Inlllg the indlspcn able runclions of
fallow land: rC~lorlng ,oil rentlll)', prcducing
wood andlor;lgc. etc The Ilicthotis are olt n
de\eloped on rescarch station, :1110 ha\'e LO
he tesled under real lire condilions, locally
or regionally, 10 identify the conditions
under which rarmers can assilllilaie Ihe prl)­
posed innovat ions and adopt thelll as Ihei r
0\\,1.

Thcre i5 al 0 more basic rescarch, aimec1 al
idcn if)'ll1g the ecological procesoes that con­
dllil)n maintenance 01 an aecertahle level 0

bioul\'aslly and oi! fenility whCl1 a"rieul­
lllre bccol11es more tnlens\"c At pre,el1l this
\Vork in\'OiI'cs 'iociologI5ts, delllngra[Jher:,
agronomists, geographers, plan ecologlst5
and soil hiolngisb.

Informallon and training ilre also cs enl ial
'onponent - Llr the proJecl hequent scien­

I1rlC .,nd lechnical outreJeh me'lings are
he Id when aetlons .He he mg implcmented
under the prnJeCl; conl'crences, sCl11mar and
workshops have heen held: and SClenllSI,

THE [RD' THREE MISSIONS

,llso disseminJIC II1I0rlIlJliOn 10 the general
[Jublic via radIO broadcasts and \'ldeos.
Laslly, a \'Cry IIll 0[[,1111 iIlle rnaLionai semi­
nal' on "bllowing in tropic.,l Arrica",
:ltlCl1lkd h)' IWO hllne!ree! re~tarchcrs and
decision-makers, \vas 1cid 111 Dakar l'n
13~ 16 April 1l,ll)l) , 10 assess the research
under wa)' ane! the -e,llItS rrom Ihe rlrst
phase of Ihe proJecl.

Among other output, the prc1JCci h',
generJled some hundred publlCaltUI1S, st,11e­
of-the-art "ynopse5 and about Ihm)' theses
It has also been an impOrl311l rral11CVllt'rk 101
training graduales rrom North Jnd :,oulh (li'

Ihelr post-gracluale degrees,

A second four-l'car pl1<lSe h;]s h glln; il \\,11
run rrom 2000 10 2003

COHlcu.!s: ~(lH'f(LÜJ"{ .\/1

a"gd: rOIil"'lh" "t~l.i .,11

• Pioneer farming and

deforestation in Madagascar

DciorC51<llioll il sOlllhwcslern , ladagascar is
advanCing al an ntremel)' lasl pace. Rural
il11llilgtJtion has Incl't'a<;eu, ail the allu\'ial
lands arc now llcuplecl, maize has bcen pro­
moted as an (xpon no!, and rur the domes­
tic ITIJrkct, a> J re<ult, huge trJClS ur land
Ila\'e been elcared l'or brmlllg, III a largelv
uncontrollcd mallner. In Ihis sllb-hu~l1Id
rcgion \Vith its long dry season, arll1lng
methocls arc now panly based on ,-1 sh-and­
burn pioncer agrt ullure, comhine \Vilh
pastoral liveslock graz1I1g. 1he regular pas~

sJge of lire, and resDurce-\Vaslcful u,e 0 lite
rOreSl (wood l'or burning and bUlldll1g)

Two resc:1rch programmes, conducted in
parlllcrship between IRD and the Centre
National de '{"cherches sur l'Environnement
(NRE), \Vilh backup from C RS
researehers and more reeenlly also Inra, are

addressing Ihese 's ue l'rom cOl11plemenlary
angles The "Delolestallcln and Llrnllng Sl)­
Delies in Mad<lg<lsur" programme (Des[Jaml
began III [994; il conecrns Ihe social pile,
nomena llInnectecJ wlth (krc)rest~\ Ion, ,Iml
IXtrllcubrly locu5e~ on II1lèraclions bet ween
migration dynarnlc and land LN righ s
Is-ues, ;]mlthelr Impact n how peorle \'iew
loresl u1\'iwnlllent and Illanilgemenl. Since
1996, Ihe "\1anagement of rural land ~n 1
ellVlronmcnt ln 1\,1 adag,Jsca r" program! le
(Cuem) has been invesilgaling the II1ter­
1<'btll1n~hl[1s hClwecn pruduction sy~lell1s

and ecosystems; lt iucuses on natural
e,Nlrec ullli:, ion praclices, the eco[oglcal

d) 1amlCo conneeted WI h Ihese pract iees,
JClOr stralegles, and land use management
I\JI the resear~h reltc, tln collaboratioll
belwcen scientisls il i fer nt sphcres (cco­
IOgISlS, agronomists, geographcrs, anduopo­
logu~) and on seketing rc;,eareh <;ire, that
are eharaclelîstic or the ma[or erl\,rOnlllent
I)'pe, and currenl farmlng and bnd u,e
pat ems The \Vol'k ha- recCI\'cd 111,1I1(lal
suppon from the :EAH commlllée of
PIREVSC;\RS

As weil a" improving ollr knowledge ur Ihe
on-going processes 111 quesl 111n. a nrrrent
rcsearch goal lS to prodLlœ rdercnee cJOlll­
mellts and make clen 1l)J'l .JiLIs a\'atlahle lu
rt'source conscrvaliun and rural cJe\Tk'p­
l\Cnt auors. The work Is ully in line wnh
the priorities oflhe 1997-2002 second phase
01 :vladagasear's Environlllelltai Action Pian
(P,\E)

The social s'ience researeh has shown that
Ihe d 'fOrC';lJIIOn goes hand in hand with
profouno changes in the \Vay people see
lhen foresl land, ;'0 that Ilew land oeeupa­
lion strategies are emergmg The forest is no
longer sacred: Il IS now seen primarily as a
:,uuree of 11ll( me. Th re are eonniCls ove!' land
use, and SOl1ielll11e'S \'iolem c1ashe . bet ween
lli ranis ~ncJ indlge ous ComlllUllllles,
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As lhe fl,res is fe Ilecl , social grollp~ ;Jnu
cm OricS arc reshap 'd ln hl: bs -d,an, i .

,ilUation. as migrants m l'f intel 1'1I1d 1ilhCrLll
pro eClnl ,mu ~llll'C [-veel and ,cek 1O ma ke a
Hl'mg from il, sOCIal am] LnCIllL1n1dl Innova­
11llns show lhaL soliellc, ràlliomhlp Wilh
dmr ~nlïronmenl IS changll1g r'ILhcally.

Thc main cause of the deforcslalion is èXlen-
il'e ,I.t>h-anu-burn malLe growing. This i, a

sY-lem lhal gl\'e, hlgh )'Icld and a hlgh Icq:1
of labour produclil'i y for a kw yc, r, afler
the Jan is cleared, but IS not SUSl. inable
Weeds increasmgly II1\'ade lhe fIelds, the
physlco-chelTIlcal propeTl! s f the sOlI detf­
r'orale, and afler a fcw years' culLivation
yields plummet ane! farmers mO\-c on, aban·

oning lheir fields lO c1ear new land nder
this system, unlike the tradltionai model 01
~hlfllng agnClllture ln lhe humid lr,'pic~,

abanJoned land cmnol bi; regar le a, 1rue
fallow, a, il is rarely brollght back mto CUlli­
l'JlIOn Wlth lhe regular passage of grazing
herds and bush fire prcl'enting foresl
r'growlh, il turns inl sav, nn'. G asse,
bccome J p rmanem fcaLUre of lhe eco­
y,lcm, makin il impossible 0 re urn 10 a
la,h-and-burn sr cm even when Ihe l, nel

has been abandoncd for man)' years. As a
r sull, area bneny u,cd for LrOp farllling are
turned Ol'er lO h\'eslOck The ;Jxw-ecologlcal
pr c s~ lhus profoundly reshap s the organl­
alion ancl funci ion~dil) of farming coumry

Sluclems hal'e played a hl pari III Ihe
Despam ancl Gercm programmes. Three
doctorale theses have been pr' cmed, five
olhcrs are in preparallon, and sOllle fort y
Malaoas)' and French s u enl have \Vritten
their disser allons for flrst or pOSI-graduate
degrees Exposes, seminars and rainmg
cour~es have been or anlsed throu' hOUI lhe
IIfe of lhe programmes.

An important pu lic workshop givll1g an
!!lIlial assessmenr of bOlh ro ramm s \Vas
hel in Antal anarivo on 8-10 November
1 99, .I0lml)' organised b)' C 'RE and IRD,
with help from the Fre.nçh Development
Coopnallon Mmistry The scienllfic results
l'lere prësented c1nd PUl in per,peClive \Vith
findillgs from other parts 0 Madagascar
One day was dn'ot clIO debating ho\\' to lIl1­

IIze Ih- research findings and the relation­
ship bClween rescarch and levelopmem,
focuslllg on hrcc opies. land Ise ri ohIs and
IbOurcc managellll:nt, agricultural develop­
ment and Ihe dynamles of production sys­
lems, and environ mental aCilOns and poll­
cies. he proceedings of the workshop will
be pLlbllshed al the end of lhe irs quarter of
2000

(1)/11<1(1>: Imlle> .i@rqJl'<:\,nl..rd.mg
Bmwrtl ,\I(li~o(iiJml'l.il·d.fr
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• Feeding habits and biological

control of the grasshopper
Zonocerus variegatus

Grasshoppers and locllsts are maJor crop
pests in Arrica 01 n, he)! appear III lhe
fJelds suddenly 3nd unexpccledly. The)' are
the ullimate mobile pe l hazard, sllïklng
apparentl)' at randorn. As crop speCll:s are
onl)' ~ few of the man)' plant they ea!. lhe)'
breed and spend lllosl of lheir life cycle out­
Sicle rarmers' fields. Thi means that farmers
cannot do mueh lO comrol them directly or
predict Iheir proliferation, ancl ma)' he lhe
reason whl' insecli ide trcatment is orIen
mdfec ive. Gra,,;ho pers Gin al ack a \Vide
range of crop specics 3nd Ihe l)'pe an scale
of damage :llso l'alïes widell'. These insects
arc a real and constJnt menace, ancl the
effecl5 are especially pectacular because it
appcars sa unexpcClcdly

The vanegaled gra shopper, ZonOlUtb varie­
,~atus (Linnaeus, 1758), has colonlscd ma
manlllade eilviroilmenis in hUlllid intenrupl'
(al Wcst Africa ovcr the paSI hundred )'ears,
arracking a growlng number of cr ps Since
1989, unclcr a programme alled Lubilosa
- a French acronym f(lr "biological gra shoppcr
and locusi control" - an tnternationallea n
from Ihe lITA (International InSlilUle of
Tropical Agronom)') has been developing an
insecticide in which the aCtll'e in'recliem IS
an enlOmopathogenic fllngus. Z varicgalu, is
one of lhe ke)! targel- for the nell' biopesll­
cide. To use it cITectivel)', a detailed under­
standing of the insecI' ecolog)! and feeeling
habils is reqUlred Onlhc slrength of ilS long
experience III ecologlcal studics of pcsts, and
of the variegated gras hopper in parllcular,
the [RD conducted a Joint research pro­
gramme \Vilh llTNPHMD (IlTAlPlanl lle~lth

Vlana ment Division) Working in Benin
he \Veen 1995 and 1999, 1he researchers
im'cslIgatccl Ihe grasshopper's feedlng pal­
lems and comldercd hol\' la use lhe flildings
lU Illlprol'C blOlogicallOl1lrul.

The field sllldy of Z Val1è,l(allis' chel revealecl
an lInexp cted picLUrc of the gras hopper's
ecolo y The Iilcrature lists 250 plant specie
III 71 JJlTerent familie thal m~y be ca en y
Z. vanegalU;. but ob crvalions III lhe wilel
showecl lhat each Z vane alus population
C' Ilcel1l al on a mere twenty or s species.
The lelary range is widest al the beginning
o lhe l'Y sea on, when the majority of the
gras hllppers are in lheir Juvenile stage but
there is less vegelatlon available. So the main
cause of the wider dietary range is neither
lhe general supply avadable (which is mas!
v<uied in the ain)! season), nor lhe ageing of
the tnscœ, (which 15 accol1lpaniecl by a
broader dictary range in man)' msect
species)

The l',uie med rasshopper's fcedll1g hablls
are c ndl 101lCcI, lemporaril)' and to a grealer
or lesse!' CXlent, by Ihe piani'; available lO il.
Afla a few weeks Ihis givc way to a nc\\!
con ilion ng when a 1 cw Sel of cdib e plal1ls
becomes aVailable. This is the rcason for Ihe
succeSSIOn of c1ifferent f~eding habit> ovcr
lime, or consumption cycles, observee! in Ihe
field. A 1'0 ocol for anal)'sing the auraction
of Z vuncgaliis to clilrerent plants was con­
struetcd, takll1g these obsel'vations 1Il10

aCCOUll1. A, number of plant spccies were
tested lO find one which, combined with the
ml'copeslicide, would act as a bait, attraclino
the grasshoppers lO places where Ihe)' can be
more casily dealt with.

The scienti ts particularl)' invesligaled
several plams common in Ihe fallow land
bordenng fIeld , or which farmers plant along
field edges Of these, Chromo/acna odorala
-eems 1 5S altractive lhan Vernonia wnyg­
dali la or HeliO/l'opium indicum. C odorala,
which W:lS suspected of playmg an active
raie III grasshopper proliferation, can no
longer be considerecl the cs entrai driving
forcf in Z. vemegalus population growth.

At the end of the cil')' season, when the
gra5shopper populallons are very clense,
sexuall)! active adults concentrale in parLleu­
lar places whcre most maling and egg la)'ing
lhen takes place There are vanous factors
Ihal lead 10 lhe in ecls moving 10 lhese siles.
II is Ihou ht Ihat the males (mil an aggrcga­
lion pher mone, though lhis has not )'Cl
been anal)'sed The same breedlilg grounds
are used from )'ear to )/ear, and are an esoen­
tial factor for localising ancl regulatrng
Z. varir:gulus populallons The insects ma)'

• )01111 prO)f'l 111\'01\'11, lIBC (1/11, nmiO/wl II15Wtllf for
BIO/.Jglfal Conlrol), I11A (Ill Ifl'IJa liOlla1 ImlilUlr fl1r

r,,'plca! Agmullllrd ail,) DfPV (De arlt'm,'nl de
flll mmioll (/1 ProrfcliclIl cl" l'cgc'lalD:).
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c1lSappC';lr rrnll1:! gllTIl ~1Il' hl'( eUhC "rhlllll:lll
:lelll'Il) "uch ~s 1.1Ild ck..rJIlCC or burnln~, ur
l)l\mg Lll naLur:d Gllhl', Thtrl' IS :1 j)Jr,billL
cllplerJ, 131<1(\11 \11'11" /IIII'IL\I RI'iJâl'I1,/(II{
(1 \.)2.13), Il'hkh hlys il' q"g" (ln gr~~,hoprl'f~,

sOlllcLimcs IUI'cllilcs bUI mainly "duits whcl1
1hl')' :11\' h:llhnct! ,l\ hr~cdmg ';Ile" 1he IaJ'lnè
horc Il1Ll) thL' hnd) lr the I1,rJ'ishoppcr ,md
lb'cl\lp 1herc in ';L\ chy~, TI\'(\ III 51.\ Ix\r:l,llç
lan'Jc l,lI1 "jlçn he 'iccn on Ihe s~ml'

gr:rshpppn: Ihl' maximul11 obscned lias
Lhmcen laruc 011 one l1lak,

l hc IXll,l:ilcs C<1USC cOl1sider,lbk l :ll11agc le'

Ihe hnSL nnd cnll ,,1',:1l kJllll, c1l1d L, l'<il"irg<iILII
IlL\)' die OUL in ;lIC~S \l'hcre the pJra~i\c IS
abumbl1l Crasshnrrcr (onll(ll ~lI"lcgies

mUSI Ihell'f1lrl' ukc accnullL nI' the rolc ,,1
Lhis P,lI,ISllk dlplera :1, cl tl JlU 1'.11 ,lgelll ILll
rcglJ 1~111 ngl;ra,shopl"l' r lill[1l1 biLOns

l he C<15C uf: \'(nil,~(IIU' is a g(\C1c! ilill'ilralloll
of Lh,. ne\l' pnspecliw 'l'Icnlhl' h~IC 011

in,,,, 1 pl' 'h, ['cSIS must he UlINdcrcu wilhin
Lhc d)IlJIllIC Il hL11c ui Ihur hiolic Jnd
physlc.d cll\lrllllmel1l, IWI Illnd~ 11'0111 Lhl'
SLJlltlplll1lL 01 Lhelr rL'I,H1oll,hll' \1'1111 (l'OpS,
Fl11" hl UI<)!-!.I Cl1 lllnLn li prl'gl"<lI11IIIC::' 10 Il1m"

L"I\'~lI'{" gre,lICI elliLll'ncy 111 rl'gu\aling
c'l1tle'l1lle 1)(,1:;, Ihe) lll),hL l,;kc lIe'lI eUllcep­
Lllal ,1 Pl'('(>,ll' he:' 11lCllrpllr'1l11l)! ecolugll;,1
par:ll1lell'rS,

The ccolLlglCal :- \'(11 1,',':[/lli,\ prcgr:1lllllle
whlch IRD resl'ar(hcrs sug,c(cslcd 101' an
IITAlI'11 \10 ~1.1l1111l Ii:l~ dl'l1ll1nsll'1(cd thc
\':llul' L11 Ihi.; kinti 01 'Cillîllfil' pJnncrship,
l:<'lllinuOllS, fl"uit rul di.llnglll' de,'doper!
heLI\'Un h,lSIL and ,!ppli~d rc''icarch Thc
prosramml' \Vas ,;lSl1 ,111 opporlunll)' ILl eclll­
,arc young RClllllnlS and Frellch al'wlloflllSIS
abouL Ihesc issul'~ \Vhiie: IrJIllillg thl'm in
rese:lrch,

(."1I<Itl Plü;,,\l(illCCIARORC

THE IRD' THREE MISSIONS

• Multi-purpose use of aquatic
resources in the reservoirs
of semi-arid Pernambuco

Fur 111C cigilLCerJ mlillL1I1 IIlh:lbilalllS "f Lhe
dwugl\l polY1'oll Ihal COI'Cl'S nead) ,1 lllilliL11l
Sljuare kJiolllclrcs "f Ihe IHJrthea-Iclll Rr,1:d,
lIpland dams al1d IcSèll'oib called'a\'u\ks'
;1ft? thl' Inaln suu l'Cc ,,' w;nCl durll1g 1,11\
\l':ller j1l'1ioc!s, \\Ihlch arc unprcd,clahle ln

their l'requl'nc)' ancl ciUr<llion ln Ihe
Pemambuco StaLë alune, lll'er 12,OL)U rc,er
1'011'5 bal'c bct'Il c!calcJ ;,ince th" begil1ning
01 the 20 eenlury ICl [lroI"ide publil l''lt~r

surpl~', irrig~lion al1d f1shing JUSL 30 01'
these rCSfrl'L1lrS hall' cap~cllleS or 111l1rr Ihan
10 milhnn m ami ,eeOUIlI r,1r «(),~-, or lhe
n:'gion's surlace \-\'aLl'r~

The "Açudes" project

IRD \\las ,1 panner ill Lhe ",·\~ll,k<" prtl­
gramme on "UlIlbJlion nI' aqu ..Hie rc,;ouree,
ill Ihe l't',;crl'oir, or ,l'IllI-.1rld PCfI1ambUCtl"
I\hich Lln Irom IlJ9') tu i l)l)l) unda :111
agret'l1lent IIllh Or<1:II', NciLiulIal Cuulled lor
:;cIL'nltlic ,tnci Tl'chnlul RcsDrch (CNrq)
Thl: Br:wh:ln p'1I'lner IIIS11llllions Il''l'rc Ihe
Feckral RlII,11 UIlII'cr>IIY (UFPI'l') .ind Ihe
FL'lkral Ullil'ëlSII) (UI PC) ,It PlCtlc, LJpll:d
or Pcrnambueo \1:1ll' The pr\)gr,ll11 me
brou~hl Logcllwr Sc!lllll~IS, deL'I<l(ln-m~kn',

and m,lnJgcrs, ~IlC! Il'~'~ designL'c1 10 stucly
Ihe functiolling ancl ci)'ll~mlls or Ihe upbncl
reSerlOlrs and idcl1l1ly Ihe 1110~1 relc\',H'\1
Inlormation !ln op[imioill" Lheir use,
pMLieularl) for cxlClbiw fLsh rllnning

,\s the geography or Lhe semi-,lrid jl;ln~ llr
Ihe llonheJstcrn Bra:r1 \las 51 rUCI\licd b) Ihe
expallsloll (lI' cxtl'l1si\c II\'C 10cK falllling
comblllccI wiLh SUb'l>tellee C1'L1p bnllim;,
It hing ill tlte re::'''ll'Oirs \Vas "eCIl cl, Jil

\'111 'rging pn.'lILIClil'C ,l'elllr :1S ('<11'1) :1" the
111-1l1,; Cher ,1 hUllLlrccl millioll sm,dl Ir)
\In,' IIltroduccd 11110 Ihe l.ll't.;c puhlll rl"el'­
l't)ir, and lishing hl'lall1l' a COIllIllOI1 Jlti\'il),
IhOllgh Il has ci\'( lilll'd ill Ihc pasi decadl'
"illlC the g\lI"'I'llllh'nt u"bl'd Il'; IllI'ul\'e­
lllelll HmlT\Tr, Lhe crrll'iellcy or poisoning
f!Sh 1IIIhnUI sClen\IflC Lrill'na Ill'(c1s Lo hl'
_\I1~lh'::'c'd and Illure raLiunal ll1(1de Is ur Iish
Inull'agemclll idt'Illiflecl

Water quality

[0 ,\>5l" the pOlenllal of Lhe rcscn'olr's
aqllallc èlWI 1\l1l Ille Il t l'Ile mu,t iJenllfy 1hc
rJClOr~ thal COll lI'O 1 il' jll'(\clUCLil'ity- <lllcl iLS
1I0phil !)llLenLd TllIS 111 lurn requirc" a
sound kll'l\\'kdgl' or how the ';l,udc"
CCOSYSI,'lll runcllol1s )tudics 01 Ihe ,"l'"Cr­
l "IL l'oua lhalll ~lIld rUllulollll1g (~nerg)

iilIU.1ltiOIl< hell'.'lL'11 org:lIlisI11::') 1Jc'';111 il1
)lJlJï II' Ilh ',<':hOil,11 n;ollllol'lilg of Ihe
dYil,IIllIL" llr COllll11UilllieS llf batlen,l, ph)lo­
pl;mktLlll alld :OOpbilklUIl rhc dl'OlIghl
Ih<11 hC)!,:1n III 1l)l)7 bas rl'cillcl'd IhL' w:Her ill
thc Luge publtl' 1<',(II'''lrS 10 les Ih:lI1 lU':;,
"f Iheir Glp,l(ily W.:ter ~llppll' jlruolcrn~

hl1\'e Ol'I'11 <lt'lt'llltl.Hl'd hl' a hlgh dcgrcc III

cl1lrophi"JlItln 01 lh(' rl;,u\'oir Il'~1ler, ln
1 hll of the lhlt",,'phyll and phosphmt)lIs
!t'Iels ln panlt'ui:lI', \11('51 or the rl'St'l'I'"irs
SlllclLCd ha\e hCêil c1assliled as h)pereu
trLlphll c'll)SY"!cIll", I,l' l'Xl",,,iITly nch lil
nUIricI11 The nel\' l'I11'IrolllnCl1lai cOildl­
lion. l,111,nl :1 tt)Àie cY~lluballcriulll e,!lled
C\ /illâJIl,'I" i 1111'1"" i U(I!>(l,'Ik!1 Lo l't'ol ireralc
(blool11) ulllll il ,1(Cl)U11ICd for as lll11ch as
9c % clf (hl' a)gal C,)llllllllnll)' Thc d~lnamles

of thc alg:11 communil)' are direetl)' eon­
1rol1cd bl' physico-ehenllC,i1 fauor, (ç>H and
I1LIllîClll l"Oncc'illl"allons1. :mcl IldilTCLly by
Ihe omllll',ll\lUS ILsh pllpulatiollS, \l'hile Lhl"
;:o('p!.lnkloll C(ll11l1lUlllly ':' mallll)' arfcued
by pre 'awr-pre) relaliolls, Tearn acllon ln
p;mnership \l'Ilh the rcrnalllbuC0 Insti[uIC
,,1 TCLhnolllgy (ITEP) ancl Ihe \Vater
Rl'suurces Selrelcll'lal (SRH) IVac; ciccisil'c ill
>elllllg ur cl walc:r qualll)' nWniloll'lllf', 1'1"0­

"ralllllll' lln tlll1e ILiI\ suppl\' rcsenOlr" in
îel\):-i, 1he Illain issu'e IVJ' l'U analyoe .mL!
rn'diL"1 Ihe pllllcsse" L,IL dl'Il'rtllllll' luxic
l')"lIloiJ:lllnia hlL10l11,

Fish ecology

Thl'l'e h,ld becn Ilt' mUl1llulïng l)r ehaLlueri­
s<lliOl1 ,,1 li,h cOllll1lunitic, in Ihe rc:,crvoirs
or Ihe 'fmi-Mid l1()rLhGhl 'llllC [he Naliun;ll
l)eP:JrlIllCI1l ,,1 DIllUghl (tlmrol Stru([uri:'
(I)!':CîCSl stoppccl Its pioncerlllg work in
Ihl' SLate or Cè~1ra len l'l'ars ago The
'A~ude;,'" programmt' rClcaled wlde varia­
tion he \l'cen dlrferel11 reservolrs ln Lhelr
b,h blolu a,)', P"ll1llll)!, 10 J IlCL'J fur dlrfnell­
t1<11 cJ hsh III lwagc nlC Il 1. Expcrilll<'nw!
cll,ht's en,lbled 1hc rc5c.1rlhcrs to lk\'ldor
clllpirie.11 lish blolTI:JSS el'alUilllon modcls
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from a set of charaeteristics of each reservoir
(morpholob'Y and surface arra of lhe body of
W3ler, nalure and Slructurc of the bOllOm)
ând the number of carnivorous specles

Depending which omnivorous and carnlvo­
rous specie are Inlroduced, one l'an opli­
mise eilhcr fi herl' OUlput or water qualill'
for public water supply, Ta develop funher
expenise ln the matler, sLUdies were run
wilh mesoco ms - fish lanks and 'xperimen­
tal enclo ures - to quantify the e[fects of
trophic interactions among omnivorous fish
species on waler qualilY and species growth,
Combinalions of speclc with different
fceding habits \Vere tes ed, \Vith ile lilapia
(Oreochmmis nilolicus, a nlter feeder),
common carp (Cypril1t1s carpio, which eeds
on parllcles in cdi nenl), common
curlmatàs and pacu (ProchilodliS ccurel1sis
and P marggrav/i, \Vhich feed on particles
in suspen ion), tambaqui (C%ssoma
macropomum) and lambacu Cc. m, x Piarac{lIs
mesopotamicus) , \Vhich are bath omniVOlOUS,
hom the results, the team can propose a
model for short-cycle mixed fish farmin
(with a cycle of a few momhs) lhal 1

sUltable for local semi-arjd conditions
Becausc of the 10'1' l'ost and the high natural
producLivity of lhese ecosyslems, lhe Illodel
l'an be used by small producers in enclo­
sures within medium-sized reservolrs

Analysis of fishing in the reservoirs sho\Ved
thal il 15 pan of a multi-aclil'ity syslem
charaCleristic of rural semi-arid Pernambuco,
de igned ta minrmise clllnatic and economle
ri ks. Typically run on a small scale, fishing
suffers from lhe l'ariabilily of mana ement
deeisions, ruuimentarl' infrastructures and a
lack of or anised local markets, Growing
imen:Sl In fi h farming using Ooaling cages
suggcSls lhal lhe ln lilUlions involved in
deI' lopment policy-making will favour a
transition from subsistence fishing to mar­
kel-d riven fishing,
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Thc Inga,cira dam during Ih" 1998 drouglil (Brazil)

Farming

haie l IVay lO use the re Civoirs for
farming IS bl' flood recession cropping, The
açucle feeds lhe aqul~ r, 1-\lllich supplies
waler lr he erops grown ;} on the aently-
loping reservoll banks. This )'Slem tan be

c1efin cl as a complex hl'draulic l'stem
because of [he interdependence ol transfer
processe belween [he reservoir waler and
lhe farmland To asses the agricullural
pOlential of land above the \l'ater line, a pe­
cial studl' was made of the dynamics
belween sail and waler ~"g, ait concenlra­
lions) in lhe groundwaler of lWO r ervoirs,
Mter lWO years of continuou monitoring,
the researchers were able to quantify la eral
lransfer belween re ervoir and aquifer, and
propose a lhree-dimensional mode! of lhe
functioning of the porous medium.

Health

Many infeclious diseases in tropical coun­
tries are watet-borne, their etiological agems
being eilher lransmilled bl' veClors lhal live
or breed in water, or lransmilled directly
The mulilplic<ltion of reservoirs might give
cause for concern that epidemics or
endemics could develop. The populations
of two JI 1 site \ cre examined for imeSli­
nal schistosomiasis, malaria, dengue fever,
intestinal worms, amoebiasis and leishman­
iasis. Children's nutrilional SlalUS, actes la
heallh l'are and demographic data were
taken imo accoum as health indicalOl's. No
pathology Irnked tO lhe spread 0[' the re er­
voirs was observed. Ail in alilhe people are
in good health, the only Important endemlC
idemified being Chagas' disease, which is
not water-borne. The increased incomes
lhal come, aillong olher faclors, from irtl­
gated farming cannot but fo. ter an improve­
mem in the population's health status in the
long run,

Water management

With the new water management poliel'
passcd by parliament in 1997, the central
overnment and Federal inSliLUlion have

wilhdrawn from lhis eClOr Priornies are
now set, and dams and other structures
built, by catchmenl committees nd councils
of users, who are major prolagonisls in deci­
sion-making,

From l'esearch into the avallability, aceess
and ownership of water resources conducted
in 1998-9, il emerged lhal lhe droughl, far
from affecting the whole communiLy and
reduClng social inequality, actually increased
ir and worsened the imbalance rn the
region's economy. Participalive management
programmes are limited by the failure ta Lake
account of cultural factors, including the
population's heavy hislOrical dependencl' on
lhe Slale.

ConlaCls' bou"y@mpl.irdjr
sile web Itllp;//w\I'v.:bondyirdfr/gp623

Small- and medium-scale
behaviour of tuna

Pelagic nsh, especially llIna, are known lO
aggregate around Ooating obJects, such as
nalural debris or manned-rafls (namell' the
fish aggregating del'ices or FADs) Small­
scale fisheries exploit aggregations around
anchored FADs in coastal waters, while drift­
ing FADs are used bl' induslrlal fleels rn the
open sea, Because lhis is such a widespread
praclice throughout the world's lLIna fish­
eries, lRD teams undertook rcsearch pro­
grams aiming al a beuer underslanding of
Luna behaviour around FADs in lhe Atlantic,
Pacifie and lndian oceans.
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/nsla/lll1g an inSI rumenlee/ buay (wilh aha sou ne/a) an a FAD in French Palynesia
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A v IltH'ftn lunCl (Thllnus albacoresl CCiughl
by fxpcrimcIl/allrawling is broughl ahoard
Ihe Ails during Ihe ECOTAP programme
(French PolyneslCi)

ln the rirst experiments, ultrasonic tags were
put on tuna to observe thelr horizontal and
venical movel11ents in the vicinity of
anchored FADs. Some rift y rish were tagged,
mainl)' in the Indian and Pacifie oceans.
First of ail, it was shown that the vertical dis­
tribution of some physical and chemical
parameters (temperature and dissolved oxy­
gcn controls the swimming depth o[ tuna
beeause of erfects on their physiology. In the
vicinity of a noallng object, tuna change
their swiml11tng pattern and tend to swim
closer to the surface On the other hand, the
diiTerent experimenrs revealed a wlde variet)·
of horizontal mO\Tlllent pallerns in relation
to Ff\Ds: thlb, this process cannot be
described m a simple way. In a second type
of experiment, monitoring of tagged tuna
was eombined with slmult.lncouS observa­
tions of thelr prey using C1entific echo
sounders This demonstrated that the bio­
logical em'ironment has a signiricant erfect
on both horizontal and vertical tu na move­
ments. Funhermore, the use of the sounder
provided key information on the behaviour
of tuna aggregalions as a whole rather that
simply following individuals the biomass
aggregated during the day is often greater
than at night Different models of mdividual
tuna behaviour were developed [rom the
observations, to represent their movel11ents
and shift from the individualto the aggrega­
lion scale, while integrallng the FAD and the
environrnental surroundings

At a larger scale, the [RD has also studied the
behaviour of the lUna schools thar gather in

THE IRD' THREE MISSIONS

"clusters" thar can cover sorne tens of thou­
sands of square kilomelres. The processes
leadmg to the formalion of these clusters are
closely Itnked to the lUna's Iife history, par­
ticularly lb reproductive cycle and the
search of forage-rich areas Clusters related
to reproduClion galher considerable blomass
of adults in the surface layers, though this
mainly concerns the large yellowfin tuna,
Thunl1L1s albacares, which forrns single­
species schools in equarorial regions; these
regions are less turbulent in the spawning
season, so that fish larvae are nOI scattered
so quickly and have a belter chance of sur­
vival. Tuna, which grow quickly and have a
high melabolic demand, make seasonal
migrallons to forage-rich areas (Cape Lopez
and Senegal in the Atlantic, Somalia and the
Arabian Sea in the Indian Ocean) where they
gather in multi-species shoals of similar­
sized individuals. Ihese migrations [rom
breeding 10 feeding grounds are the result of
an adaptation 10 habitat variability across the
who le ocean basm

Nonethele s, Il seems possible that human
activny has somewhat modifjed this move­
mem pallern in recent )'ears ln the lndian
and Atlantic oceans, owmg to permanent
monitoring of landings and of the size com­
position of catches (set up b)' the 1RD), sig­
nificanr changes in the specics composition
of schools have been identified since the
eady 19905 Ihese changes might be due to
the massive cleploymenr of drifting noating
objects (sorne thousands) in the high seas by
the purse seiners Oeets. Gathering schools,
the FADs ensure reglllar, large catches for

the semers. In such a new comext, and espe­
cially in the equalOrial zone, free-swimmtng
multi-species schools of small lUna have
become mllch scarcer as the FAD aggrega­
tions have increased This situation may
become worrying lrom several stand points.
ln the first place the schools assoclated
with FADs rnainly conSIst of immalUre fish;
secondly, assummg a strong and lasting
attraction and provided that there is a great
number of FADs, the hypothesis put forward
is thatthe nalltral cycle of feeding migrations
can be altered, with a negallve impaCl on
growlh and natura] monalit)'. The hypothe­
sis of such an "ecological trap" by a high
density of FADs remains to be verified, how­
ever; given the serious implications for flsh
stock conservation, thi, will be the SUbjeCl of
research in the next few years

Why tuna aggregate around Iloating objects
is still a topical sClenrific question. One IRD
tearn has suggested that Iloating objects are
"meeting points" ingle tU na or small groups
navigate towards such objects lor a beller
chance of meeting other individuals and
forming schools reaching the clltical mass
that wll1 give them better security against
predalors and make it easier to huni for food.
Another hypothesis, the "log-indicalOr" one,
postulates that noating objects act as
indicators of forage-rich waters because
of thelr natural dnft towards retenrion
zones. Fonhcoming research, based on field
experiments, will make a critical analysis o[
the dilTerent hypotheses •

Conlau: ma rsac@mpl.irdIr
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Research. Soc/et/es and Health

T
he Socieries and Healrh depanmenr,

formed when several earlier pro­

grammes were merged, seeks 10

hlghlighl (a) lhe importance of [he health of

peoples and individuals for developmenr,

and (b) the urgenr need LO lake accounr of

social factors, in lhe mOSl general meaning

of the lerm, in any and aIl developmenr pro­

Jects, especially when implementing health

programmes and evaluaring exisling health

S}'Slems.

The depanmenr works borh upslream and

downslream of c1evelopment rese~rch. On

lhe c10wnslream Sicle it slUciies lhe precise

impact of actions c1ireclecl at a society. On

lhe upslream sicle, whatever lhe develop­

ment programme, there ought to be a prior

analysis of lifestyles and represenrations that

will help or hinder a projecled aClion There

are ample examples in recent hislory, in

fields ranging from irrigation and changes in

farming syslems lO educalion and healrh sys­

lems, of programmes thal have faded to

achieve the intended results because they

marched neither lhe local community's

wants nor thelr l'cal possibillues,

This is the angle from which lhe depan­

ment's research themes should be viewed

These lhemes are control of lhe major viral

ancl parasite endemics, nutrilional problems,

the urban question, and analysis of societies.

Ali take a mulli-disciplinary approach, 50

thue are man}' cross-links between lhem

Combating major viral

and parasite endemics

For many years the IRD has been slUdying

the most worrying parasite diseases (malaria,

trypanosomiasis, biJharzia, leishamniasis

erc.) and certain viral infeclions (hepaliris,

AlOS, etc.). The aims are 10 elucidate their

nalural c},cies of infection, u ing Ihe most

modern melhods in Illolccular biùlogy and

entomology (the lalter having been the inSli­

ture's founding discipline), and lO dev lop

preventive and lherapeulic trealments [RD

researchers closely combine laboralory work

with epidemiological surveys (cohon moni­

loring, comparisons between several coun­

tries, elc)

The parasile discascs have been weil known

for decades bUl are raising new challenges:

they have relurned to areas where surveil­

lance has slackened owing LO polilica! insla­

bilily and resource scarcity: and areas where

lhe infectious agents or insect veC10rs have

developed resislance 10 the commonly used

drugs are spreading

Because Ihe IRD is eSlablished 111 many

countries with different and changing epi-

demiological siruations. it is also conduCling

research into "emerging diseas 5'" virus

c1isease rhal were already known, bUl which

have changed their c1inical profile (such as

hemorrhagic clengue fever in SoulhcasL

Asia), the new forms having only recently

been cleteclecl ancl recognizcd.

AlOS is a "recem" infection, and the involve­

ment of severalleams working on lhis is ue

illuslrates the multi-disciplinary way lhe

lepanment works. The leams are addre ing

the is ue of lhis disease from different

angles, ranging from precise characlerisalion

of Virai slrains to local palterns of develop­

ment of lhe epidemic They are also sludying

avaiJable or possible control melhods pre­

vention, trealmem, vaccines, and indlvldual

and communily slralegi s.

Malnutrition

Malnutrition research follows lhe same logic,

especlally as lhe deflClencies il leads LO

considerably weaken re iSlance tO infection,

in young children ancl pregnant women par­

licularly The researchers analyse lhe causes,

indicaLOrs ancl diagnosis of malnutrilion and

ilS impacl on growlh. These programmc

lllciude physiology and biochemislry

rescarch, along wilh surveys on diet, con­

sumplion patterns and rhe strategies families

employ LO avoid malnutrition.
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APT Artworns ran an AJDS prevention campaign in South Africa's snen largesl towns, wilh the help
of local arliSiS. Batho, a IOwnshlp of Bloemfontein
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The urban question

The urban question has replaced rural

studies as a priority theme for research at the

[RD, reOecting the increasing concelllralion

of the Southern countries' populations 111

towns. The research conccrns the problems

of the mega-cities, most of which are shared

with major cities in the North: environment

and health, transport, crime, dr "S, corrup­

tion etc The main focus is on the following

aspects:

• families' economic strategie. and the

emergence of new forms of poverty under

the Impact of each country's political

crises and the globalisation of the interna­

tional market;

• action taken by governments, reglonat and

illlernationai organisations to improve

taxalion, law and order and trade, and lO

manage the social question or the rallO

between the active and inactive popula­

tions.

These anal)'ses are based on gathering SIatis­

tical data and helpmg Southern govern­

meills acquire the necessary data manage­

melll lOols, and drawmg up atlases and

detailed maps, a task that requJres the skills

of geographers and demographers with a

sound command of the lale,;t computer and

remore sensing technologies.

Analysing societies

The department seeks to analyse societies in

depth: their human resources, their needs

regarding educallon, professional traming

and health, the cultural frameworks and

their conceptions of heritage that shape their

preferences for meeting these needs. These

issues merge wlth that of the forging of

national and communlt)' Iclentities thal has

come 10 the fore since the collapse of the

USSR and the Berlin Wall.

The forging of these identifie; ;with variable

involvement b)' governmellls) has involved

language, Ideology, architecture and other

factors that reOect a general necd lor a sense

of heritage Thetr emcrgence suggests that

cultural diversity 15 as important as natural

diverslty, and indeed that the two interaCl

closel)'

The examples below are illlended lü illus­

trate the departmelll's aCllvities and not, of

course, to represelll them exhaustivel)'

EXAMPLES

Preventing mother-to-child

transmission of HIV-1:

a comprehensive programme
in West Africa, from research
to operational practice

Under its AlOS programme, the IRD has
been taking part in rcsearch on the transmis­
sion of HIV from mother to bab)' in West
Africa since 1994. The core of the pro­
gramme has been a clinICallrlal (ANRS 049­
Ditrame projeCl) funded by the ANRS and
conducted in Abidjan (Côte d'Ivoire) and
Bobo-Dioulasso (Burkina Faso). The trial
was directed b)' lnserm's Unit 330 and coor­
dinated by the \RD in Abidjan. It was con­
ducted 111 collaboration with the Yopougon
university hospital (CHU), Cedres, the labo­
ralüry of the Trelchville CHU in Abidpn,
and the ivluraz centre and the Sanou Sanon
hospital in Bobo-Dioulasso.

ln developing countries, HIV-l is transmit­
ted from mother to baby in 20-30% of cases.
This l'an occur during pregnanc)', du ring the
binh or during breast feedmg, but in most
cases it seems to happen in the last weeks of
pregnancy or the first few days of the baby's
life 50 the fOCLIS was put on developing
medicaltreatmelll during this period

The main alm of the Ditrame project was to
evaluate lülerance to zldovudine (AZT)
treatment and its efftcac)' m preventing
transmission in populations where most
women breast-fecd ln the countries of the
North, zidovudine has proven ilS efficae)' in
preventing mother-to-baby transilli sion
with a long, complicaled and costl)' course
of treatment. The treatmenl tried ln Africa
was for less than a month, administered
entirely orall)' to the mother rrom the
36 week of pregnancy 000 nlg lwice a ua)'
until the binh), wilh an additional orall)'­
admlllistered 600 mg twice a day for the firsl
week after the binh This short regime was
assessed double-blind against a placebo, i.e.
wlth neither doctor not patient knowing
whether the lreatment given was AZT or the
placebo.

Importantfind~gscovering

the whole intervention process

[n late 1988, six months after the randomlsed
c1inical trials (random distribution of subjects
III Ihe groups comparecl), the re_ ults showed
that, with bables six months old and mostly
still being breast -fcd, the shon zidovucline
regime hàd reduced HIV transmission from
mother lO baby by 38%. Despitc the babies'
exposure lO breast milk, at twclve months the
reduction in transmission rates wa till14%.
ln Thailand, a similar regime in non-brcast­
feeding women showed a reduction of 50')[, of
the lransmisSlon

A number of other aspects were explored III

addllion 1O these Important findings. Pre­
treatment factors examined were reasons for
acccpting or rejectlllg the HIV test, rreva­
lence of anaemla, stages in the proce", from
HIV-posillve pregnant women being
informed that they were infected with HIV
up lü the treatment 10 prevent mother­
lü-baby transmission. Post-treatment slUdies
were on: low fenilit)' in HlV-positive
women, the problem of infected 1V0men's
desire lO have more children, the cOSt of



pediatric AlOS, and ac.lvice and monilonng
CllI1C rnll1g the infanL's feeding of HIV­
POSII ive mol hers.

Adaptive changes

ta the programme

ln a one-year trial rrom Ocwber 1995 to
OClOber 1996, women were tesled for
loleranee 10 and a c pUlnce of the shon
zidovudine regime. This phase of the
program verifled a good lev lof IOlcrance 10

lhe prodllct and confirmed lhal HIV infected
women who are Jware of that fact dunng
pregnancy do wanl 10 take trealmem 10 pro­
leCI lheir babie , and do take lhe medlcine
prescribed Il also proved possible 10 sim­
pli y the procedure for inclusion and moni­
toring of women and babies before m ving
on t lhe tage of e\'aluating the em JCY
of zldovudine as a drug. The programme
monilOred l' ur hundred pregnam women

ince February 1998, the programme has
treated over a hllndred more women with
zldovudine 10 prcvcm mother-to-child
transmission From OClOber 1998 10 April
1999, while walling for the imernational
therapelltic -olldarity l'und 10 stan, the
programme was able to continue the
shon-rcgime trcatmem il1 Abidpn on a more
operatiol1al b~lSIS 111 partnership with Unicef
and Ihe Côte cnvoire national AlOS control
programme The HIV diagnosls test, the
shon AZT regime for infected pregnam
women, and alternallves to breasl feeding
for women who choose not to breasl-feed,
were provided free of charge

The IRD 15 now working Wilh lhe Cole
d'Ivoire nalional AlOS control programme
and Unicef lO set up public health pro­
grammes 10 reduce mOlher-lo-baby HIV
lransmission in several lowns 111 lhat country.

C nlat/. msdlalÎ@b ,sam.ird.CI

• Combating drug-resistant
malaria
Plasmodium falciparum, the species
responslble for the potentially fatal form of
malaria, is gradually developing resislance lO
ami-malanal drugs Drug resistance is a
major public health problem, and concerns
a growing number of drugs The situation
is especially alarming as only a few new
ami-malarial drugs are curremly being
developed Following an appeal by the
WHO and health ministers of 102 countnes
for a world malaria comrol strategy, the IRD
is commillll1g more resources imo ItS
rcsearch programmes on anll-malariai drug
resislance, nOlably in the evalualion of lhe
efficacy of currently available drugs or pre­
clinicalteSling of novel candidale drugs, and
the analysi of the molecular basis of drug
resislance

Research.' Soc/et/es and Health

This rese,Hch was conducted in close pan­
nership with one of the lcading research cen­
terS in rancophone Cemral AfricJ, ceal
(Organlsallon for the Coordination of
Endemic Disease Control III Celllrai Afnca)
in Yaounde, two CNRS (National Centre for
5cientific Research) research unils (in
Montpellier and Gif- ur-Yvette) and the
lnstitute of Tropical Medicine of lhe French
armed forces health service in Marseille
([MT55A). Financial support for lhe n:search
projecls and for lraining of Afncan lechnl­
cians, researchers, doctors and studellls was
provided by the WHO, the French Research
Minislry, lhe French Aid and Cooperalion
Fund, lhe Universilies Agency for lhe
French-speaking World (AUF; formerly
Aupelf-Uref), the European Union and phar­
maceulical firms

The lRDs work confirmed Ihal chloroquine is
now onl)' sllghtly effective in Central Afnca
Of the drugs currentl)' available at affordable
priees for local populations, amodiaquine
and, to a lesscr extelll, sulfadoxine­
pyrimethaminc are sUitable for treating
chloroquine-resistanr malaria. As regards new
antl-malarial drugs, the most significam
results were obtained with p)'ronaridine, both
in vitro and 111 clinical trials (which demon­
strated guoc! lOleranee and high effiGIC)'
against chloroquine-resistant malaria in
Cameroon) As a result of IRD's research,
developll1g pyronaridine 10 international
standards and bringing it omo the market
have become one of the WHO's prionties,

IRD researchers screened man)' new
compounds using the in vilro model of
P fa/ciparllm Some of lhem were idenlified
as potenlially useful candidales, especially
a new class of compounC!s thal inhibil
the parasile's phospholipid melabolism,
developed by lhe C RS in Montpellier

As part or it mission lO transfe!' new tech­
nology in lhe field, the lRD imwduced cl nc\\'
programme on the genetic ;lIlJI)'si, of drug­
reSl5t.1nt "enes. The sequence data allowed
the re5earchcrs [() CC1nfirm or weaken certain
hYPOl hese on drug re Ltance Thcy have
exclllded lhe raie of some para ile's ge es in

the cmergence of drug reSISlance and con­
firmed that lhere is a link wilh other gene-,
Genes, idenlified after a thorough evaluation
of correlation belween in vitro and in VIVO

dala, are now been uscd as markers for dru
resislance, ln future, these markers ma)' be
used lO improve the epidemiologic descrip­
lion of drug resistance, and monilOr its
developmem in lime and space.

Conlael: IlCcac@caIllIlCl.Lm
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• Malaria in pregnancy:
how can it best be treated?

Immune ddcnce mechanlsms are tempora­
rily depressed during pregnancy, while in
children the)' develop gradually during the
first few years of life. This makes pregnant
women and small children panicularly \'ul­
nerablc to malaria infection they are the
moSl high-risk groups among populalions
exposed 10 malaria around the world

The IRD is sludying lhe impact of the
dlsease on lhe mother-and-child duo 111

widely differing bio-geogrJphical situations
the ahel, Sudanian savanna, equalorial
forests and uplands, ln lhe pasl len yeJrs
over 7000 pregnancies have been sludied
and man)' cohons of pregnalll women and
children have been monilOred in Burkina
Faso, Cameroon, Madagascar and 5enegal ­
allthese being counlries \Vhere the disease is
endemic

On the pubhc health side, it \Vas found that
in zones where the endemic is stable, such a~

Burkina Faso and Camcroon, pregnalll
women are indeed more susceptible to
malaria infection than the gcneral public,
especially if it is thelr first plTgnancy
(ct pcnding on the zone, parasitl'~ are pre­
selll in the placentas of between 10% and
50% of women giving binh), but maternai
morbidil)' 15 not particularly high aparl from
anaemla, whlch 15 often mdd. The only
major repercussion is that placental infesta­
tion increases nsk for the newborn bab)'
owing tO low binh weight, an indirect cau e
of neonatal morbidlty and monalily

ln zones where lhe endemic is nol slable (on
lhe margins of Madagascar's high plaleaux),
lhe risk of malaria infection is markedly
lower but Ihe c1inical impacl on the molher
15 much more acule, probably because her
immunily is less weil developed. Where
lhere is placental infeclion, the risk of a low
blrlh weighl is quintupled.
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• Delerioration in the nutrilionai status of young chi/­
dren and thm molhm in Brazzaville (Congo) .jollowing
the devaluation of the CFA franc Y Marlin-Preve/.,
F De/peuch., P Traissac, J-p Massamba, C. Adoua­
Oyi/a, K. Coudert and 5 Treche· Bulletin of Ihe World
Heallh OrgaOlzallon, 2000, 78 (1), P 108·118

For flfteen years 1l0W, the international com­
mUllity has been concerned about the impact
on health alld nutrition of the various eco­
nomic difficulties that developing countries
have endured alld the resultillg structural
adjustment pulicies The IRD's Nutritioll
laboralOry, a WHO collaboratillg centre, has
been slUdyillg trends ill the nutritional situa­
tiolls of Africall cilies since the mid-1980s
Recently it [ocused more panicularly 011 the
llutTitional consequellces of the 12 jalluary
1994 devaluatioll of the CFA franc, which
concerned founeen African countries. It was
feared that this 50% devaluatioll of the local
currency would have ail impact 011 health
and nutritioll, especially in urban areas
where poveny is increasing cOllstant!y and
where the populatioll, who are very depell­
dent on the monetary system to acquire their
staple foods, were already in a vulnerable
posillon due lO several years of recessioll. Yet
there have been very few studies of the
impact of the devaluauon.

IRD researchers collducted two similar Ilutri­
tional surveys in two city centre dlstncts of
Brazzaville, capital of COllgO, bcfQre alld after
the devalualloll. Both surveys took samples
of children aged 4 lO 23 mOllths (the sample
slzes being respectively 2623 and 1583) alld
their mothers and families A synthesis of the
surveys was published recently in the WHO
bulletin"; it reveals a significant deterioration
ill the Ilutritional situatioll.

III children, the "height-for-age" index, below
a certain threshold, defines statural growth
retardation, or "stullting". This illdex is
regarded as a rellectioll of the individual's
generallivlllg cOllditiolls and one of the best
approximate illdicatars of a country's socio­
economlc developmellt ln Brazzaville, the
stuntillg worselled sigllificantly between
1993 alld 1996, from 12.1% ta 15.5%
Ailother index, the "weight-for-height"
IIldex, which below a certaill threshold
defines "wastillg", is more sellsitive to recent
challges ill Ilutrition or the child's state of
health. The percentage of wasted children
also illcreased sigllificantly ill Brazzaville
after the devaluallon of the CFA fralle, from
6.0% ta 8.8%.

Among the possible causal factors for the
Ilutritional deterioratioll ill youllg childrell,
the foremost is the Ilutritiollal status of their
mothers, which had also declined since the
devaluation their body mass illdex fell by an
average 1.3 kg/m', i.e. a 10ss of 33 kg for a

• Recession and nutrition
in urban Africa

Conlacl: miche/.COI®i nn.ap-hop-paris.jr

vessels (endothelium) chondroitine sul­
phate A or CSA The team then demon­
strated that the only ligand that could be
found for this receptor was on parasites
taken from pregnant women (as opposed lO
men or non-pregnant women) and that it IS

therefore probable that the sequestration of
the parasites in the placenta is due to adhe­
sion to the CSA of the syncytiotrophoblasts
Lastly, monitoring Cameroonian WOmen
during two successive pregnancies, the team
found that the pregnant women's antibodies
against the parasite were more abundant in
the second pregnancy than in the fi rst , and
that malarial infestation of the placenta was
followed by the development of immune
response cells which specifically recognised
a strain of parasite that adheres lO the CSA

These studies, showing the existence of a
sub-population of parasites special II'
adapted ta the placenta and of a process
involving CSA by which parasite-bearing red
blood cells become trapped, open new
prospects for prevention. This could either
be direct prevention by a molecule admillis­
tered during pregnancy, or could illvolve a
vaccille based on the parasite ligalld alld
adherillg ta the CSA ill its place Integratillg
this approach with field research by epi­
demlologists, it should be possible ill the
Ilear future to cOllsiderably improve preg­
Ilant women's protection agaillst malarial
infection and above all reduce the im pact on
newborn babies. This is a priority public
health objective, sillce ail estimated two bil­
lioll individuals are currently exposed to this
disease, which causes ail estimaled two lO
three millioll deaths a year, maillly amollg
youllg children

These findings show that, whatever the
intensity of transmission, malaria is a major
risk for newborn babies and should be pre­
vented by administering a prophylactic
treatment as soon as pregnancy is con­
firmed Such preventive treatment is effec­
tive if properly administered, but this can be
a problem because pre-natal follow-up is
poor in developing countries. Funhermore,
the spread of malaria parasites' resistance to
the least toxic and most affordable drugs
such as chloroquine and the sulfadoxine­
pyrimethamine combination has to be taken
inlO consideration in each country and area
specifically, in close collaboration with the
local health authorities.

On the biologlcal side, the latest IRD research
in Cameroon has investigated the "sequestra­
tion" process, the trapping of parasite­
carrying red blood cells in the villi of the pla­
centa, which mal' explain why, in countries
where the endemic is stable, infection is
more frequent and more intense during a
fi rst pregnancy than in later pregnancies.

The presence of mature parasites in the
placental blood of the mother wou Id suggest
that the parasites mal' be trapped in the
placenta because the red blood cells that
carry them adhere to the cells coating the
placental villi. Called cylOadhesion, this
phenomenon has been much slUdled in
connection with cerebral malaria, an often fatal
form of P falciparum malaria, which involves
a bond between the molecules (ligands) on
the surface of the parasite-infected blood
cells and other molecules, the receplOrs, on
the surface of blood vessels.

After making an in vilro culture of syncy­
tiotrophoblasts - the cells that coat the
placenta - the team revea!ed the presence on
these cells of a receplOr involved in cytoad­
hesion of cells in the tissue coating the blood
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A pre,~nant woman has ha health check-up, Cameroon
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1.6-metre woman. As a result there was ais
a decline in their childrens binh weights, a
factor which aggravates retardation in statu­
raI growth. However, statistical analysis
showed [hat the maternai factor wa only
part of the slOry. The children's diets also
played a pan households repor ed that they
had completely stopped buying a cenain
number of products that had become too
expensive (chicken for 51% of households,
bush meat for 50%, freshwater fish for 30%).
A sharp deterioration in the qua lity of com­
plemenrary foods was also ohserved: the
foods given lO children aged 4 to Il months
were less often suited to their specific needs
(gruel or special dish); imponed commercial
nours, of better nUlrilional quality than those
produced locally, were useel less orten than
before lt is now recognised that a low-qual­
ity complementary food is an important fac­
tor of malnutrition in young children.
Another survey, analysed with the World
Bank, revealed that household food expendi­
ture fell by 40% after the devaluation

As regards public health factors, an increase
m the prevalence of childhood diarrhoea
from 80% tO 11.0% was recordecl in
Brazzaville, renecting a eleterioration in
hygiene and environmental conditions A
considerable drop in auendance at preven­
tive health services (growth moniroring, vac­
cinations) was also recorded. Here several
factors were involved: health ervices were of
poorer quality and less acces ible socially
and financially, so that mothers were less
inclined to have their children monirored;
mothers were overworked, and more often
obliged ta bring in extra income ta the fam­
ily and 50 having less and less time to devote
to their children The analysis also showed
that the drop in attendance al preventive
health services had a major mediating effect
on the drop in the "height-for-age" index
observed in the children.
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WeighingJood as parL of a Jood surl'CY
in Bissa country

On the whole, these -tudies showed that,
apan from results considered posilive in
terms of macrù-economic indicatars, the
devaluation of the CFA franc had an undeni­
ably negative impact on the well-being of the
popuiJuon, at least in the shon term. The
Ionuer term effect may also be neuatIve,
given what is now known about lhe reper­
eussions of childhood malnutrition through­
out a persons life: reduced learning ability,
lo\ver productivity in adulthood, mcrcased
usceptibililY ta chronic illness, etc This has

direct implications for public policy and
argues for sp cial intervention in the nutri­
tional field, especially in situations of eco­
nomic and social hardship.

Contacts: Dclpeuch@mpl.ird],;
Yves.Martlll'l'reve/@mplirdJr

• Territory, mobility and identity
dynamics: surveys in town and
forest in Pacifie Colombia

The Paciflc coast of Colombia is an equata­
rial zone of ramforest, rivers and mangrove
swamps, stretching for 800 km from Panama
to Ecuador. About 90% of the population is
black ("nativos"), the remaining 10% being
Ameridian with a few whites

The new situation in Pacifie Colombia

Pacific Colombia remained isolated from the
economic and eu IlUra1 mainstream for very
many years, but since the early 1980s a com­
bination of developments has disrupted the
old pattern:
• Agro-industrial plantations, logging ope­

ratars and traders are increasingly domi­
nant in the regions new organisation,
while the earlier syslem, based on mining,
gathering and small-scale farming has
collapsed;

• Rural out-migration has accelerated and
shantytowns have sprung up in the coastal
tawns Tumaco and Buenaventura and the
regional capital, Cali, where the Afro­
Colombian population is now estimated
at 27.5%;

• In 1993 the government introduced [he so­
called "Iey de las negritudes" C"Blackness
Law", or Law na 70), which was imended
ta ensure that the new pnnClples of multi­
cultural and pluri-ethnic emphasis in
education and land tenure, introduced by
the 1991 Colombian Constitution, were
applied in the Pacific region;

• The region is beleaguered by drug traffic­
kers who force the farmers to grow coca,
and by guerrillas and paramilitary force
that compete for control of the coca­
growing areas, giving protectlon while
extaning a profil

This innux of new eeonomic and politlcal
actars on a massive scale has crealed a lerri-

tarial mosaie in the region, endang ring the
nationS multi-cultural proJect In a country
where civil war and violence were alreaely
deepl,' II1grained 0 gaIn an underslandlllg
of the parllcular situation of the reglon,
which had been litlle inve ligated
prcviously, an [RD tcam conducted multl­
disciplinary research in 1996-1999, in
partnership with the ClO E ( .entro de
Investigacion y Documentacion 50cio­
Econornica). The research was based at the
Universidad dei Valle in Cali. Surveys on
migration and living conditions were con­
ducted in ali and cultural, soeiological and
polilical information was gathered in coastal
areas, mainly around the coastal towns of
Tumaco and Giuapi in the south

Changing relations between

territoriality and mobility

Previously accuslOmed ta high mobility and
uncertain aecess to land, the Pacifie coast
populations seuled more permanently in the
twentieth centur y, in stcp with the reglon's
successive modernisation phases. Little by
little, the creation of large plantations and
extensive grazing lands, infrastructure build­
ing and boundary-marking for land that has
only now been declared black or indlgenous
"community" land, have engenclered a more
static relationship with geographical space
than before. New settlemems have sprung
up, rangmg l'rom farm-workers' camps and
roadside villages ta tO\VIlS, helping to give
the territorial aspect a cemral place in social
and polillcallil'e -Just when the farmers have
10sl their former pattern of land tenure and
l'md themselves without any real home
ground with whlch ta identify.

Between integration

and segregation: the black

and mulatto people of Cali

As regards the speCifically "racial" aspect of
segregation, the forms and intensilY of social
and spatial segregation vary from group lO
group While Afro-Colombians as a whole
have suffered only mild residential segrega­
tion, those individuals seen as black are far
more sharply affected As regards profes­
sional discrimination the survey's findings
were unequivocal 65% of respondents,
whalever their colour or tim, assened that
this is practiced, and 5 % that black people
are the most frequent victims. Twenty-four
per cent of black and mulatto respondents
descnbed discrimination agamst themselves,
and this percemage was 32% among people
with a black phenotype.

Undecided identities

[dentity groups are inseparable from the
contexts where they anse and the issues they
cryslallise around. Since Law 70 was passed
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in 1993, la have access to land a per-son
must demonstrate thelr cultural and terrIto­
rial identit)' Overnight, the black people of
the Colombian Paclflc became an "'ethnic
group" b)' law, the notion of black identit)'
being based on the collective ancl ethnie
mode! of the Amenndians in the "r,'sguardos"
(resen'es). Markll1g out the bouncbries of
uncenain telTllaries, the aClOrs defined a
new culture by transforming the region's var­
ious beliers and collective memories.

For people long excluded l'rom national
society, this neo-communJlarian Strate)?,)'
could mark [he beginning of a minimum
recognition of their eXIsl~nee and rights But
it could also kali LO a nc\V IOrln of confine­
mel1l, restrieLing people'" individual access LO
eiLizenship in the long l'un. As soon as one
shifts the foeus l'rom Lhe collective lO Lhe
inellvielual, exisLential aspect, this "black"
idcnLity 15 more ambtguous: is it raeiaP eth­
nie' culLUraP When people were asked
directly how they idenuned themselves in
terms of skin colour, they tendecl tO neu­
tralise raCial deavages Il1stead of saying
"negra, mulata, blanca", 53% used such
euphemisms as "canela, trigueria, café", etc.
Responding to the question of ethnic mem­
bershlp in the national census, it \Vas in the
Choco administrative Department in the first
quaner of 1993 that the grealest numbers
deelared a 'black idenlily" -I.e. precisely the
lime and place where gaining acce s tO l'ights
was mosl imponant lO "black communities"
And III our survey, the 'l'al' people ldentify
themselves dearly depended on the inter­
view situation. If the respondent saw the
investigJtor as a black p rson, they gave a
"bbcker" response, talking more aboul racial
discrimination and describlilg their own skin
colour as darker. But if they saw the inter­
viewer as white, the y gave "whner" responses

From the OUlset, the research programme
made an clTon to involve the people con­
cerned in conducting surveys and presenting
results. This put some repre entauves of
eommunity terri tories and ethnie, cultural or
local organisations in an ambiguous pOSition,
pan of the research subject but also involved
in the research. Nonetheless, trainll1g the
"local" and "community" surve)' interviewers
and rescarchers proved to be one of the pro­
grammes most promising results

C(JIl{{/d.~:a,~it.'r@chl'ss cnrs-l11rs.('
fllrrca@col un/ince,,",

• Identity issues:

ethnie minorities in Laos

Tragic COnnlCIS around lhe world are a daily
reminder thal Ielentit)' issues weigh heavy in
the development balance TllIS problem is
the core l'oeus of the 1RD's "Identit)' issue,
and strategies" programme. Ali over the
worlel, people arc sec.king to assert their eth-

THE IRD' THREE MISSIONS

nic, cullllral, religious or regional iclentities;
the international organisations regularly
l'clay their daims, and governments must
now take account 01' them in theIr develop­
ment policies. In L1tln America, Africa and
Australia, lor example, as territorial, eco­
nomie or eullLiral delllands mulliply, 50 do
elhnte or IIlcligenous-group organisations
Ihal lenel 10 hecome unavoldable political
forces flsC\vherc, latent identity issues can
come inlO Ihe open in a more limlled \Vay ­
ill Soulh,'a,t ,\,i.t, for example, wherc gov­
ernmenls generall)' lhlnk Il nece~ ary lO
keep tighl control o\'er ethnic d)llamlCs

This is panicularly the case 111 Laos, where
almost hall' the population is dasscd as
belonging tO the "ethnlc Illinorities" that
people the hills (two-lhircls of the eountrys
land area) Managing its multi-elhnle popu­
lalion a major politieal preoccupation for the
government, which mUSl take aecounl 01'
lingulslic and religious aspects as weil as
clcvelopment issues. There arc fony-eight
officially recognised cthno-linguislic groups;
unlike the Lao "majority", 1ll0s1 of the
"minomies" are not Buddhist, and dispari­
ties in clevelopment levels arc growing.

Ali the indlcatorS show that the economic
and SOCial gap between lowlanclers and
hlghland minorities is widenll1g. Havll1g
aecess to communications. the lowland peo­
ple are increasingl)' being drawn 11110 a mar­
kel societ)' while the hlghlanders stay III

Iheir remOle homelands III worsening living
condilions nearl; 30% of the population
lives in villa 'cs or districls that are inacceSSI­
ble a large part of lhe year

The Lao government has recognlzed lhe
problem and is trying lO draw the ethnie
minorities IIltO the national development
through integration pollCles:

• economic integration: at the same times a,
il tries to draslieally reduce lhe praetice 01
sbsh-and-burn farmmg, the government is

trying to push villagers l'rom a subsistence
econolllY IOwards a market econolllY;

• territorial and social integration: 1O reduce
the isolation of some mlllorlIies and give
them acccss LO health and education ser­
vices etc., a policy has been IIllroduced to
relocate villages, in lhe lowlancls or along
communication rOUles (eanh lraeks or
rivers):

• cultural Integration, wlih the promotion
of a nat ional cultlllc (csselllially based on
Lao culture) The LlO language, which
many highlanders slill speak poorly, is
prollloted (the Ministr; or Education does
not allow tcaching in minority language ),
and national or regional folk dance, song
and handicrafts are encouraged and are
supposed 10 condense the whole country's
multi-ethlllc cultural heritage

Tllèse integralion policies are hamperecl by
numerous faelors, panl)' beeause develop­
ment decision-Illakers know little about the
minorilY cultures and panl)' beeause proact­
ive allempts 10 Implement polic)' are oflen
inappropnale and have the opposite erfeet tO
the one clesi red.

It was against thls background that l'rom
1993 tO 1999 the lRD supplied expertise, tO
galher basic ethnographic knowledge of
some particularly Iittle-known ethnie groups
and provide a clearer IdentlflCalion of prob­
lems ansilll:>, l'rom the integration policic,;.
The researchers condmtcd field work
among the AUSlro-Asian minorilies (the old­
eSI in habitant,; of thls pan of Asia) in
Saravan and "ckong III lhe south of lhe
counlry and Uudomxai and Luang Namlha
in the nonh. The programme results showed
that some of the official objectives for health
and education were unsuitable; they helped
to derme and set up a non-formai education
poliey, including the use of local languages,
bel ter suited to the situation of the hill
communities. Above ail, through a multi-



disclplinary sLUdy in six provinces, involvmg
ethnologists, economists ane! dgronOmISl., Il

revealed the adverse crfects of the village
relocation policy These melude Irreversible
social and cuh ural isrupliun an ong the
rlllnorilies, and orten disastrou economic
n: ulLs as land use pre ure increa,es in the
valleys and fooel ecunty problems worsen.

This sLUdy made a real impact; the UNDP
published a repon, and the gO\'ernment
deeided to organise a national conference' n
the issue. The [RD programme also iniliated
discussions and reOection on how to protect
the cultural heritage üf ethnie minorities in
Laos, leading tü an imernational seminar in
Vientiane under the auspices of Une LO. ln
ail its fields of work, the lRD made sure to
involve local institutions (the education,
health and culture mmistrie ), \\hich were
aware of the prob cm and gl. d to have out­
slde expertise avaibble. here was al 0 col­
laboration with GOs such as Médecins
sans frontieres and Ecoles sans frontieres,
and long-Lerm formai consultancy was sup­
plicd to international United iations organ­
Isations, mainly the UNDP and Unesco.

Contact, goudincau@parisirdJ"

• The Madio project
in Madagascar: statistical
information and democratîc
debate on economic policy

The scienlific panners in thL Madio
(Madagascar-Dial-lnslaL-OrStOm) proJl'ct are
the IVlalagasy ational Statistics lnstitute,
lnslat, and the lRD. The aim is ta study the
condllions for success in the dual process ùf
eeonomic and political transition now under
wa)' in Madagascar The proJeCl was intro­
duced in late 1994 and the first phase was
completed in mld-J 999; financing agree­
ments with the European Union and the
French DeveJopment Cooperation Ministry
provided a total of live million French francs

From a group of eight researchers at the
stan, the adio team inereased to twenty in
1999, with seven from the IRD, twO from
Instat and eleven on contract, including nine
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fertilising vanilla in .ytadagasca,-
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Malan, sy statistician-economist Dial's
researchers also work in close collaboration
with the projecL

Madio works on two front: promoting cco­
nomic analysis in MadaCJascar and rchabili­
tating the country' statlstics -ystem accord­
ing to [ive main funetions slaListical surveys,
eSlablishing macro-economic models, eco­
nomic sLUdic , designing a policy for utilisa­
tion and disscmmation of results, and help­
ing to train local managers.

The project has achieved positive resulls in ail
these fields. Its many sClentilic achievemems
are solidly cSlablished, while its SOCial useful­
n sand thc recognition it has won have been
praised by ail the main partners and user$"'. lt
has been an tmportant contribution Lü the
economic anal, ses and statistlcs financecl by
donor bodies in recent decades.

Most of the implicit functions one l'an
expect of a cooperation project were ful­
filled, such as hlgh productivity, innovation,
ma king a demonstration for the professional
environment, and reproducibililY by local
staff Ge-ides the ftgures themselves, the faet
that at [nqat's request the projcet's financial
backers agreecl to extend the programme for
three more year' :t999-200 i) is (kar proof
of Ihe recognition il has won.

Innovation and knowledge

dissemination: mobilising civil society

Innovation was at the hean of the proJect's
aClivities: producing and c1isseminating new
knowledge, melhodologies and original
forms of organisation, etc. [n panicular,
Madio proposecl an original way of linking
statistics production, economic analysis and
dissemination. Stmistics producllon was put
at the service of economic analysis, and thls
technical knowledge in turn was subordi­
nated to disseminating and pubhcizing the
information. The effort that wem into utili­
sation of th~ ,;urvey results, with economic
sLUdies, public prt"entation, publieallon of a
Journal, etc., pald off weil Survey rcsults
were produced m realtime, and the thematic

analyse base on them aroused much inter­
e t, generaung positive fe dback in the lorm
01 Ire h resour e for lunher surve)' .

The lvlalagasy media were keen to obtain the
projects scientific re ults, publishing about
500 press articles about them This tao had
a boomerang effect: the authorilles took a
lively intercst ln the issues Madia raised.
This wa)', bringing civil society mto the pro­
ce • fulfilled a dual fun tian: projeet outputs
were t ted by the judgcment of the demand
side (a direct expression of its social usefu\- 2ï
ness), and gencrated demand that the State
provide results from itS policies

Capacity-building for scientific

communities of the South

Among the many lessons Lü be drawn from
the Madia experience there is one of special
interest tO the IRD: capacity-building lor
sciehtific communilies in the South, in Africa
especially. Rather than rely on a few con­
firmecl research profe ionals (exceptional
people, many of whom received their train­
ing before the cmis of the 1980s), the projecr
decided al the outset ta form a team of young
graduates and give them practical training in
re earch skills. The lRD researchers were
deeply involved in this work.

Since mlcl-1999, Madia has moved IIlLO a
new phase, with local researchers taking
over after the withdrawal of expatriate IRD
rescarchers. This will test a new form of
partnership, with short suppon and fol low­
up missions in place of the usual permanent
technical assistance Apan from financial
support from the proJect's donors, the IRD's
contribution tO the projeet will rely on a
more "horizontal" pannershlp, as associa te
rcsearch laboratory to a Malagas)' reseal'ch
unit currently being formed.

Ot1tù(t~: Mad(lgù~car, {IlSIGI, "ServIce d(s élUdes":
dg;nslUl@dl~ mg,

l'Oubaud@dia/p.-dj.-

• Le pw/et Madia ci Madagascar. Sral co (Insee,
France), nO 94-95, 2000, 215 P
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T
o fulril the missions the lRD was

glven ln the 5 November 1998

Decree, we need 10 make two types

of economic use of our work: "contribute 10

the economic, social and cultural progrcss of

developing countries", and achieve the best

economic relurn on our research findings by

acquiring intellectual property nghts and

creatlng businesses under the Jul)' 1999

innovation law.

The Expertise and Consulting department

asslsts the lRD's operational units in

organising Collegial Expertise, filing patents,

swing up busines$cs and l11aking besl use of

competencies through consultancy work.

Collegial Expertise

As the worlel becomes ever more complex,

so 1O0 does decision making. The decision­

maker needs access to a comprehensive

review of knowledge concernmg Ihe issue tO

be decided, so as to cope impartially Wilh

pressures and lobbying of ail kinds.

Produclng comprehensive reports on the

SLate of the art, with a working summary of

available solutions and difrcrina opinions, is

a task for research professionals who cover

ail the disciplines the problem involves.

The IRD acquires the means to answer any

fair inquiry from decision-makers who need

a report on the issues, knowledge and gaps

in knowledge affeCling a question to be

decided; this is a praetice firsl developed by

Inserm. These stale-or-the-art reports with

summaries of knowledge available lhrough­

out the world, drawn up by a group of

Internationally renownecl experts from

within the [RD or outside, are called

"Collegial Expertise"

The first Collegial Expertise reports, under­

taken in 1999, covered the [ollowing

questions:

• How can the control of malaria and other

water-related veclor-borne diseases be

intcgraled into development proJects with

envlronmental impact in Cameroon) The

question to be examlned by the group of

experts is whether consideration of thcsc

dlseases at the deSign stage of a develop­

ment projecl mlght lower healthcare COSts

without increasing proJecl costs.

• Mercury ln Amazonia: the contribution of

human aClivilies to mercury contamina­

tion of people and the environment.

lvlercury IS naturally present in the soil of

the Amazon baSin, but IS only toxic in the

form of methyl mercury This [orm is pro­

duced in an anaerobic aquauc envlron­

ment, and then progressively accumulates

through the aquatic food chain Although

gold washmg is one source of methyl mer­

cury, the major sources appear to be defo­

restaliOn and conversion of forest ta farm­

land, la>,ing bare the ground and so

making the mercury in the soil available

for methylation

Economie return on research

findings

Intellectual property

Filing patents both protecls our research

findings so we can retain control of Ihelr use,

for our partners' benefit particularly, and

proteCls our partners' il1lerests when the>'

cannot afford to file and maintain patents or

have 110 legal Status to do so (as in the case

of local communilles) One example is the

patent on the gene for nce yellow variega­

tion hdd jointly with WARDA.

AI present the IRD handles 33 bastc patents

(6 filed in 1999) and 5 trademarks (2 regis­

tered in 1999)

ln compliance wllh its missions, the IRD

acquires fUl1ds lhrough co-operation con­

tracts wllh major biotechnology and olher

industrial firms Often, these involve in no­

vat ive forms of co-operation between public

research and private enterprise.

One significant example is an agreement

with four rubber companies, for research

inlO a rubber-tree disease (see box) Another

is a major contract between the JRD,

CIMMYT in Mexico City and the Limagraln,

Pioneer and Novanis seed companies, for

research into maize apomixis; developing

countries should benefit from the findings of

this work



Expertise and consulting

Some conlracls can increJ e the impacl of

findings up lO [enfold An example of lhi, b

lhe work lhal bcgan in 1999 wllh Proleus, a

firm lhal holds an enzyme screenlng patent.

The IRD p SS èS extensive collections of

bacterial slrains, panicularly extremophilic

strains, and is sludying their laxonomy,

through the co-operation with Proleus, the

!RD l'an more qUlckly discover the induslrial

potential of ilS strams

Thineen new application contracts were

signed with the private secwr in 1999,

showing lhal finding from basic re earch

l'an direclly meel demand from industry.

One il!ustralion is lhe sllldy of emerald

deposils carried OUI as pan of lhe IRD's geo­

dynamic study of lhe Andes An ion miero­

probe developed lO study the formation of

the solar syslem was used to deter'mine lhe

0"/0'<> ralla of lhe emeralds, which is a spe­

cific slgnalure of each deposit. Wilh lhis lesl,

lhe producing countries can eenify the ori­

gin of their gemswnes. Now lhat a COntraCl

has been signed belween lhe CNRS, [RD and

lhe gemmology laboralory of lhe Paris

Chamber of Commerce (sole body in France

competent 10 aUlhcnticatc gemslOnes), the

laboralory wil! be able 10 regain its former

position as a world-class expert.

fn a traditionof a,~rtI,r"r<'sl unda ruhhër l'Cl'S

Agreement with rubber companies for research

into a rubber-tree disease

ln 1999, companies thm own or manage lropical rubber plamations became aware lhat

bark necrosis is becoming more and more widespread, The IRD had already done research

on this topic in Afriea in 1982-87, finding OUI about lhe biological characterislics of lhe

disease Other sllldies covered lhe biochemical dlarJcteriSlics of the bark Jnd lalex and

soil-plant relalions.

This knowledge and the ne\\' methocJs and tuais for molecular analysis now avaibble make

il possible to resume lhe reseJrch, now funher justified b)' the internationJl economie

repercussions of [his disease.

On 17 November 1999, lhe Institul Français du Caoulchouc, Michelin, Socfinco Jnd the

Société Imernationale de Planlalions d'Hévéa signed a co-operation Jgreement with the

(RD ta fine! ways of Jl!evialing lhe effecls of dry culS on rubber lrees. The IRDs work will

involve about ten researchers in diffcrcnl fields: physiologists, phYlopathologisls, agropc­

dologisls, virologisls, genelieisls, elc.

Business creation

.g
~

~
~
9

Apomixy does no! gellera!e unijormity, a COll be sr"n jrom th.:sr !wo very diIrcrellL Tripsacum .
The large one is T. ander onii, the smnll one T meridionale

ln panner eountnes, Il is important tu make

eeonomic use of research findings locally

when lhey are of immediale value lO local

communilies and, in partnership with local

operators, lhis can lead la lhe creation of

small firms, solving a panicular problem and

crealing viable Jobs al lhe same lime, Three

enterprises have been crealed in Vietnam and

one in Mali lO produce food supplements,

[n France, the Innovation Law permlls

innovalive enterprises la be erealed la make

eeonomie use of research fincJings For

example, Probiolech was registered in 1999

and operales from the premises of the IRD

centre in Montpellier



THE IRD' THREE MISSIONS

b"".pit' 0.1 Gymllostolna deplancheanum shrub/"ncl il1 (l mil1ing (lIHI ul Ne", Ca/a/onict

30

Making economic use

of competencies

The IRDs econolnlC exploitation of its sClen­

tific and technlCal competencies is al present

mainl>' in the form of eonsultanc)'. i.e.

co-operai ion for a flxed period WI[h conlrac­

tuall)' ddined re ulis Our policl' a[ [he IRD

is [0 aim for 10rlllS of co-operation thal are

Ilkel)' tO generate seieniific spin-oH for us,

rather than do work that ean equally weil be

donc bl' pnvate eonsultancies.

Co-operation with private

enterprise

Consullancy mal' be el[ner

• mSlllutional, whcn the request IS made tO

the lRD l'cr sc, whose suentifk II-uarantee

is reqllired. In thls C;Ise, it is the IRD that

signs the contraets, organises the team of

consultants and approves [he final l'l'l'on:

or

• prlVa[e, ",hen IRD consultants arc put in

[ouch lVi[h "cuSlomer" IIIT~i or organisa­

[ions. In this case, the !RD takes no res­

ponsibilit)', but authorises Ihe staff mem­

ber tO l'arr)' out the consultanel' required.

An "IRD Consultant" procedure handles

requesls for consul[aney With team incen­

[ives, a proponion of [he rel'enues IS

allocated 10 the research funds of the team

concerned.

ln 1999, 35 consultancl' operalions were

allthorised, 1J of whieh \Vere l'riVale consul­

tancies. The main fields covered were the

environ ment in the widest sens' (15) (inven­

tor)', impae[ s[udy, resollrces), hCill[h (7) and

fisheries ("\)

[nsllllllionai consultancl' Included

• ;>,olapptng wetbnds on the coast of French

Guiana

Tu prepare for fonhcoming qllarr)'ing

IVork, these wetlands were c\asslfied into

[hree 1'111nerability groups according [0

water dynallllcs, t)'pe of vegetation ancl

soil Maps \Vcre prodl1ced from the regional

remo[e-sensmg laborator)"s colleclion of

satellite images and a classIfication of the

various types of environment idenlified.

(Contraet with the French GUiana depan­

ment EllI'ironlllent Direclorate)

• EroSion conlrol in the Caravelle nalure

reserl'e, Maninique

The ivlarlimque regional nature park has

set up an erosion-control s)'stem to stop

the 'pread of bare areas, restore stripped

topsoil and natllral plant cover, and

reduce sedimentallon in [he coral shal­

lows or the Baie du Tresor. The consul­

tancy report on erosion COIl[rol s[rcssed

the role of vegetation and the importance

of developing and reslOring it, and the

need for some specifie researeh (COntrael

wi[h [he Martmique reglonal nature park)

• Inventorl' of Oora al a future minerai

works in New Caledonla

To have its pilol factory for processing

nlckc:l-bearing laten[e approl'ed, Inco

asked lhe \ollméa IR.D cemre to asscss

the risk to vegetation near a doline mten­

ciecl [0 receive indus[rial dOuenl, and to

lay out a permanent array of plots to

monitor l'egctalJon during the factory's

lifetime (Contracl with Inco)

Making economic use

of scientific information

The IRD possesses a large number of sClen­

lJrie databascs of wldell' l'arying size and

nature. Some - on climatology, seismology,

hydrology, flsheries, ete. - are of slrategie

value for research, induslry and dcvelop­

mellt bodies.

The Finc$/Flores dalabase lists [he rcsearch

dlrectors, rescarchcrs and graduate sCienlific

and techntcal support staff who mal' be

called ltpon for consultancy worle IRD staff

l'olul1leer 10 have thelr names listecl ln

1999,88 names \Vere aclded, making a [o[al

or 468 Thi5 amoums [0 47% of alllRD stafr

in Ihe staf!' categories concerned, research

directors haIT the highest represemaliOn

(69%), while only [3% of ingèllicills d'dlldcs

are listed in the database. •



SUPPORT ANO TRAINING

FOR SCiENTlFIC

COMMUNITIES

IN THE SOUTH

Support and training -------------------

T
hrough the departmenL ofSuppon and

Training for ScienLific mmunilies in

lhe Soulh, lhe lRD IS giving new impe­

lUS to its pollc)' of helping to buik.l up research

potenLial among iLS panners ln lhe South

The departmenl's aim is ta encourage lhe

crealion of a high-quality sClentlflc fabric ln

the COUnLries of the South, bOlh to help Ihem

in their process of development and Ulli­

malely lO build real p;nLnerships on an equal

fooling berween leams ln North and South.

Rather than merely transferring knowlcclgc,

the departmenl inLends to focus on slabilising

cenLres of sCienLific compelency; il has

begun to take an OIuall, collective approach

lO the support it offer . For example, sup­

port or traming for individual (doctoral and

posl-doCToral grants) should help strenglhen

an exisllng or emerging research team or

laboratory.

Support 101' lcams and institutions will make

lhem more erfeclive by improving lheir

mate rial anel SCICIllll-ic cnvironmenL

Wlth this overall \'ision, SUPpl)rl aClions will

be coherent and cOlllplemenlary, bOlh scien­

tifically and gmgraphically. But arrange­

ments of this kind can onl)' be effeClive if

Ihey are bascd on excellence, so it is essen­

liai lo have proper procedure for ex anlc

and ex rOSi a 5 ment

The needs of the Southern scientific com-

munities are man)' and varied; to respond to

lhem, the depanmem mUSl support inSlitu­

tions, strengthen teams and laboralOries,

and help individuals It must work not onl)'

with IRD researchers but also the whole

French scientlfic community, partners in

the South, donors and development co­

operation agencies. 1999 was a )'ear of tran­

sition We had to ensure continuit)' in the

forms of support we offcr our parrners in lhe

Soulh while reorganising procedures to

achieve greater conslstcnl)' in IRD action.

ln .1999, the IRD commitled FF 93m Lü

inclividual support, broken clown as follows:

• Support for doctoral stuclents (F' 48m)

121 research scholarships were awarded

lO 58 sluclellls fr m sub-Sallaran Mnca,

15 from North Mrica, 41 from Soulh

America, and 7 from Asia. The)' worked

on their lheses under programmes l'un b)'

the IRD and ilS partners.

• In-service lraining grants (FF 1.5m): lhe e

allow Soulhern scientisls to take diploma

courses or retraining, accorcling to the

needs of our panner institutions; 47 such

grants \Vere awarded (32 Mricans, 7 Soulh

Americans, 8 Asians).

• Support for research (Fr· 27m) grants

were awarded to rcscarchers who wanted

tO exchange \Vith other scielllific commu-

In-service training 5cientific placements Scholarships Total

Sub-Saharan Africa and Indian Ocean

Latin America and Caribbean 70

North Africa and Middle East 15 23

Asia / Pacifie 3 7 18

Industrialised countries 7 7

47 68 121 236
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Demunslraung rain simulation mClhodology 10 managers and lechnicians Jram Ihe Minislry
o Agnetdlu"c' ln Quito
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nities, participate m discussion groups,

help plan co-operative programmes, or

have access lO the laboratories and tech­

nologics they needed for thelr research.

Sixty-one researchers from the South were

given grams.

Thanks ta a one-million-franc gram from the

Mmlstry of Foreign Affairs, operaung assis­

tance was provided for Southern researchers

working in association with the IRD, mainly

in Africa. Twemy-five proJects were approved

OUI of the 54 submilled for assessment after

a cali for proposais

'The departmem has begun tO develop other

forms of support for sciemific communities

in the South ln 2000, ilS first full workmg

year, the dcpartment's objectives wIll be

strengthened and focused more c1early on the

central task of strengthening and stabllising

centres of competence m the coumries of the

South. Ail grants, Even those lO mdlviduals,

will be almed at building up teams m the

South. Stress will be placed on ways of

encouraging regional co-operation in the

South training m lheir own reglons, scien­

ufic postings, exchanges, etc. To that end,

the DSF has reorganised its system of scien­

tiflc co-operation and support for Southern

partners inlO three strands support for indi­

viduals, support for teams, and support for

institulions or networl<s

Support for individuals

Initial training, for DEA or doctoral students.

• pre-doctoral intemships

The department can finance DEA intern­

ships that lit Into the research programme 01

the [RD tutoring team.

• research scholarships

These are two- or three-year scholarships for

doctoral studems from countries m the

South.

In-service training

This traming is for non-French researchers,

engineers and technicians. The programme

and schedule are specified (12 months

consecutively or spread over 4 years) and

the training leads to a diploma or certilicate

Support for research

This support is imended for young or expe­

rienced professionals, with the aim of

consolidating scientific communities in the

South and encouraging sciemific exchanges.

Host teams mal' be at the IRD or elsewhere

5cientific placements in 1999

Sub-Saharan Amca and Indian Ocean

Latin America and Caribbean

Arab countries and Middle East

Asia / Pacific

Industrialised countries

Recipients N of months

198

30 88

112 37

11 28

7 15

123 366



There are three lypes or suppon:

Short scientific placements

These iast at most 12 mOnlhs (consecutively

or spread over 4 years), and enablc

re earchers l'rom the South tO be posted

to France or another country, 50 as to

encourage SCienliric exchanges and co­

operation between teams.

• Post-doctoral grants

These grams enable recenl PhDs or recognised

quality l'rom developmg countrics who have

nor yet been appoinled to a research instilll­

tion ro remain withm the French research

system l'or two )'ears, renewable once.

• South-South mobility

These postings are intended LO encourage

seientinc exchanges between developing

or emerging countries in the South, and

co-operation between these countries and

French scientinc institutions. They last two

years, renewable once, and help LO develop

networking among centres or competence in

panicular regions.

The nnal quarter of 1999 was spent devising

the applications system l'or these types of

Support and training

support, using new asscssment procedures

thal, accordmg lO the lype or grant, take into

account not onl)' the cienlinc qualilY or a

candidme's application but also their mem­

ber hip or a team and the Iikelihood or

strengthening a centre or competence

Support for teams

Priority goes to support l'or young research

teams, and is not ne essarily linked to the

[ROs research pnorilteS and programmes.

To that end, the deparlinent houses the s c­

retariat or the cientine pannership grouping

Aire développement Ajoint crealion of eight

rcsearch bodies, this grouping identines and

supports young research teams in the coun­

trles of the South. Arter inviting applications,

Aire développement selects research teams

and helps lhem l'or six years, with interim

assessments every two years. This nnancial

and scientinc support is intended to help

the teams join their own country's scientinc

community and be recogniscJ in the interna­

tional scientinc community.

The French tvlinistry of Foreign Affairs has

asked the IRD and the Arrlcan council for

the development or social sciences in Arrica

(Codesria) ta manage and lead a proJect tO

revilalise lhe social sciences in Mriea

Applicalions will be invited l'or leams or

researcher l'rom Nonh and South lO work

on innovauve topics. This project will iden­

tiry and support social science [eams and

centres of competence in sub-Saharan

Mrica

The [RD has also been asked by the Ministry

of Foreign Mfairs to handle the administra­

tion and organise the scientific management

of ilS Campus programme. Campus supports

research projects designed and executed in

pannership by Mrican and French univer­

sity teams.

Institutional support

This strand or DSF activit)' is at present

under construction. Initially the depanment

will be supponing a rew pilot projecls

lO he1p training systems or research labo ra­

tories, in order lO explore what rorms or

suPPOrt mighl later be proposed in calls

l'or proposais. This support would be

contractualised and last 2-4 years. •
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THEIRD

AND

ITS PARTNERS

PARTNERS

Lalimeria menadoensis, thé ne\\' wela(anlh spait's disCll\cr(d in lndonesia

Research partnerships (Groupements de recherche, GOR)
GOR Econt

GOR Ecologie des sols tropicaux

GOR Métallogénie

GOR Marges

GOR Interférométrie

GOR Géoscope

National programmes
Programme nalional d'étude de la dynamique du climat, PNEOC (Liimate dynamics)

Programme national <'Processus biogéochimiques dans l'océan et nux", PROOF (biochemical

processes in the occan, and~uxes)

Programme nalional délerminisme du recrutement - Globec-France, PNOR - Globec

(recnlitment drterminism)

Programme national d'éludes càtieres, PNEC (coa,w/ s[udies)

Programlne nalional de recherche en hydrologie, PNRH (hydra/ogy)

Programme national sur les risques naLUrels, PNRN (natural hazards)

Programme de recherche sols el érOSion, PNSE (soifs and erosion)

Programme nalional de télédétection spatiale, PNr (satellite remote sensing)
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B
y lhe very nalure of Ils develop­

ment research mission. the IRD is

bound 10 form numerous partner­

ships of differenl kinds Ils slatus as a

research establishment naturally requires it

10 maintain close lies with Ihe scientific

communities of France. the French overseas

dependencies, countries in North and

South, and internalional bodlcs.

France

The IRD is increasmgl)' integrated into lhe

French scientiflC community via its active

pannerships with universilies and major

public and private research establishments.

These relations are a way or mobilismg the

communily for more co-operalion wilh

countries in the South, and also foster access

10 lraining in research

The IRD takes part ln French national

programmes, scientific pannershlps, Joinl

laboratorics and JOInt research units.

Examples are

- 8 nallonal programmes mvolvmg the Eanh

and Environment and Living Resources

depanments;

- 17 rese8rch pannerships (Groupements de

recherche or GOR), sciemific IntereSI part­

nerships (Groupements d'inltrêt scienUfique

or GIS) and public imerest partnerships

(Grollpements d'intérêt public or GIP);

- 15 Joint laboratories and joint research

units, malnly with Cémagrd, Cirad,

Ensam, Irremer, Inra, Météo-France

and lhe University of Provence.

ln 1999, four initiatives were laken 10

strenglhen the relauonship wilh inslitulions

in France

• vOling righls in lhe IRUs evaluation and

research managemenl commissions and ilS

scientific council were extended 10 ail

researchers concerned Wilh development,

thus l'Jrlually doubling the eleclOrate;

• 0 researchers from universilies and

rescarch bodies were working on IRO pre­

mises, 19 of them new to the IRD;

• new agreements were signed with lhe

CNRS, the Conference of University

Presidents, the Grandes Écoles conference

and numerou$ universities. Since 1998

there have been 18 new agreemenls They

confirm rcciprocal vOling rights, lay down

a new framework for scientific co-opera­

lion, declare the partners' intention 10

del'elop training and support for scienufic

communil ies in the South, and encourage

guest poStS and tutorship for sLUdents and

researchers fmm these communilles;

• a cali was issued for proposais 10 sel up

new research and service units, with pre­

ference going 10 pannerships wilh univer­

slues and public research establishments.

AllOgether, 117 proposais were submilled

for evaluation (96 research units, 21 service

unlls).



France

Partnerships of scientific interest (GIS) or public interest (GlP)
Aire développement Agence pour limeslJssement dans la recherche ~ l'étranger (foreign rescareh investmcn()GIS

GIS

GIS

GIS

GIS

GIS

GIS

GIS

GIP

GIP

GIP

Amcrrque latine

Ceped

Dial

Génoplante

Silvolab

Aquaculture

BRG

Ecofor

Hydrosystèmes

lvled ias-France

(Latin Ameriean rncarch)

Cenu'e français sur la population et le développement (populalion and dcv.:iill'mcnO

Développement des investigations sur l'ajustement à long terme Gong-Lerm udjuslmcnl)

(plant gcnome)

Elude des bases physiques et biologiques du fonctionnement et de l'aménagement des ecosystemes forestiers
tropicaux humides application à la Guyane (tropieal rainforest ecosystcrm: phvsleal and biologieal bCIScs of thcir
functioning and management, as applicd 10 frcnch GLliana)

Aquaculture tropicale et méditerranéene (tropical and Medllerranwn aquaculture)

Bureau des ressources génétillues (gcnctic resources)

Ecosystemes forestiers (forest ecosysLems)

Connaissance et gestion des hydrosystèmes (lmowledgc and management of hydrosvstems)

Réseau de recherche régionale sur les chan ements de l'environnement global dans le bassin méditerranéen
et l'Afrique subtropicale (Icl;ional researeh inla environment change in Lhe Medituranean basin and subtropical AJriea)

Joint laboratories
CBGP Centre de biologie et de gestion des populations

(bi%gy and population managemenO

CMS Centre de météorologie spatiale Lannion (satellite meteorologv)

Gamet Groupe aquaculture (aquaculturc)

lltab International Laboratory of Tropical Agncultural Biotechnology

Lasaa Laboratoire mixte de sehlérochronologie des animaux aquatiques
(sehleroehronology of aquatie animais)

LMI Laboratoire de microbiologie (mierobiology)

LPE

LPRC

LSTM

Laboratoire population - environnement (population and environment)

Laboratoire de phytovirologie des régions chaudes
(phytovi rology of hot rcgions)

Laboratoire des symbioses tropicales et méditerranéennes
(tropical and Mediterranean symbioses)

Inra, Ensam, Ci rad

Météo-France

Cémagref, Clrad

TSRI (San Diego)

Ifremer

Agroindustrial Biotechnology Re5t~arch Institute in

Marseilles, Inra, Médllerranée and Provence universities

University of Provence

Cirad

Cirad, Ensam, Inra
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Joint research units
GBE

Génétique moléculaire des
parasites et des vecteurs

Géosciences Azur

Lodyc

LTHE

Regards

(geoJhuds, hydrologie basins)

(molecular genetles of parasiLes and veetors)

(geology and gmphysies)

(climala/ogy and dynamie oceanography)

(transfers in hydrology and environment)

(economie, geographieal and anthropologieal reseoreh
inla recomposition and development of the SOLlth)

CNRS, University of Montpellier 1

CNRS

University of Paris VI, CNRS, lvlST

CNRS, Unrverslty of Paris VI

CNRS, INPG (Grenoble), UJF

CNRS

Universities

Co-operation agreements 1998 - 1999

Grandes Écoles and other institutions

Conference of University Presidents
Aix-Marseille 1
Aix-Marseille II
Aix-Marseille III

Bourgogne - Dijon
Montpellier Il
Nantes
Nice Sophia Antipolis
Orléans
French University of the Pacific - Tahiti
Paris VI
Paris X
Picardie - Amiens
Versailles Saint-Quentin

Conference or Grandes Ecoles
Ecole normale supérieure, Paris

CNRS
Muséum naLional d'histoire naturelle (MNHN)

Ecole des hautes études en sciences sociales (EHESS)
Ecole nationale supérieure des mines de Paris (ENSMP)
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The French overseas

dependencies

ln setling up a special representative body

for the overseas dependencies (the

"Délégation à l'Outre-mer" or DOM), the

decree of 5 Novembcr 1998 unambiguously

stated the importance given to the IRD's

work in France's tropical dependencies, and

the value of these tropical reglons for the

scientific advances the IRD is concerned with.

The French tropical overseas dependencics

are changing fast. ConstilUtional changes for

grealer autanomy, responsibility, initiative

and representation are intended ta ensure

sustainable development for these regions,

preserve [heir local identities, and whole­

heartedly support the French language.

The IRD's opportunlties for action are

strenglhened and enriched as new partners

emerge These partners are usually mainly

concerned for their Immediate environ ment,

and need support if lhey are to enter the

world of international competition in ail

fields, including scientific research. In these

parts of the world the idea of co-competi­

tion/competition is already a reality

The IRD's presence is ensured by its centres

in French Guiana, Martinique-Caribbean,

Réunion, New Caledonia and French

Polynesia In addition, the "Alizé" network

of sites in the overseas dependencles is being

put tagether ta co-ordinale research, exper­

tise and consultancy, training and support

for scientists.

French Guiana

The lRD has been m French Guiana since

1946, which makes lhis lhe oldest and

largest research centre in the Department.

lts four core competencies are aquatic

ecosystems, Amazonian biodlverslly, social

sciences and remote sensing.

Interesting examples of the centres work

include the Beque programme to establish

PARTNERS

ecological bases for measurmg water qua lity

in Guiana (in 1999 the Regional

Environment Directorate, Diren, putthe IRD

in charge of thls programme), and the con­

sultancy contract between the IRD, the

national forestry authority (ONF) and the

Asarco mining company ta slUdy the vegeta­

tion before mining begins at a site on Kaw

mountain (see box)

The centre continues 10 play an important

regional roIe, working with scientific teams

from Brazil, Surinam and Guyana in such

programmes as Ecolab (study of coastal

ecosystems), indigenous Amazonian lan­

guages, and Tramaz (Amazonian medicinal

plants).

Martinique-Caribbean

In 1999, the Fort de France centre officially

became the Martinique-Caribbean IRD cen­

Ire The alm is twofold ta confirm the IRDs

presence in Martinique, and to develop

regional co-operation in the Canbbean m

ail the fields of IRD competence lhat are

relevant for developing these islands whlle

preserving their fragile ecosystems. There

are two research laborataries: one studying

the biology and orgamsation of tropical soils

and one studying nematodes. The centre

continues to make an effective and sustained

contribution to the creation of Martinique's

agronomy research unit (Pram) where it will

be working with Cirad, Cemagref, and Inra

from mid-2üül

Réunion

The IRD centre on Réunion Island is respon­

sible for operational management of the

SEAS receiving station (satellite-aided

surveillance of the environment), processing,

archiving, and disseminating satellite images

tO be used in producing sea surface tempera­

ture maps. These data are not only transmit­

ted in real time ta French fishermen in the

Indian Ocean, but are also used in research,

training and communication, eg for the

Environmental impact study

for mining projects

and the conservation of

French Guiana's natural heritage

The botanical inventory carried out at

the Asarco mining site on Kaw mountain,

found a number of rare species whose

range does not extend beyond this

mountain and its foothills; they include a

new species of palm-tree of the Bactds

genus. One of the t\Vo populations

recorded is threatened with destruction

because of the mineraI resources beneath

its habitat. ln Sitll conservation measures

have been taken, in close consultation

with officiais of the mining company. ln

addition, forty or so seeds Irom this

palm-tree have been sent to specialist

botanical gardens and conservatories

(Belfast, Berlin, Kew, Nancy, Paris and

Utrecht) and two seedlings have recendl'

been donated ta the greenhouses at the

Chèvre loup arboretum near Versailles.

slUdy 01 the impact of El Nino in the Indian

Ocean (teaching workshop at the Lycée

Lislet Geoffroy in Saint-Denis de la

Réunion). IRD researchers also take part in

research into the effects of tempe rature

change on the whitening of coral olf Réunion

and in the Indian Ocean as a whole

New Caledonia

The Nouméa centre is IRDs second largest

outside France and the largest in the over­

seas dependencies It also acts as the IRD's

representative body for the South Pacifie Its

three core competencies in research are

oceanology (climatic variability, geosciences,

lisheries, lagoon ecosystems), terrestrial

biology (botany, plant collection, miero­

biology, agncultural soil science, entamologl'),

and natural substances of biological interest

(bath terreslrial and maritime)



The French overseas dependencies

ECOTROPE

(Pacifie coastal ecosystems under the impact

of terrestrial events and human activities)

The 1999 schedule included t\Vo special operations LO measure bemhie metabolism,

primary pelagie production and microbe production.

Two geographical areas were selected: the south-west section of the New Caledonian

lagoon, and Suva Bay, Fiji.

The field work was done \Vith a team of Australian researchers and slUdents from James

Cook University. They gathered data on eurrems, partielt:: loads, sediments and modelling,

to determine the distribution of sediment in a coastal ba)' and the processes responsible.

The data obtained \Vere pooled and analysed for joint publication.

ln 1999 the programme produced two final sciel1lifie and teehnieal repons for the IRD­

Ifremer-GIE Recherche Aquacole agreement. The reports describe the impact of fish-farm

ernuel1l on the coasral environmenl.

je)

years' research in pannership with Ifremer

and the Polynesla marine resources servie""

it concluded the Ecorap programme on

Pol>'nesia's tu na resources, in which tu na

beha\'iour was studied uSll1g sonar and carch

samplll1g. The IRD is also taking pan ln the

general programme of research 1l11O mother­

of-pearl and has idenrified the ove rail plank­

ton yield of various atoll lagoons and esti­

mated their capacity 1O produce o>'sters for

both pearls and mother-of-pearl

Meanwhile Zeopolyf (Economic zone of

French Polynesia) is a Joint programme with

panners Including the University of French

Polynesia and the marine resources service

(SRM), 1O estimate the fishery resource

potential around seamounts and deep island

slopes. ln the field of medical enlOmology,

the IRD is engaged ln a pest control pro­

gramme in partnership wilh Polynesia's

LOUIS Malarde medical research institute

With its ethno-archeological programme in

the Marquesas Islands it also made a major

contrIbution to the understanding of French

Polynesias cultural heritage.

Bringlng tlp the catch in french PolyneslU (ECOTAPJ

called "Adage-Llfou", the eontract was to

investigate "sustainablc water resource man­

agemem taking a concerted approach 1O the

environment".

ln June 1999, the first young pcople's

science club project was launched, and two

clubs were formed atthe Lycée La Pérouse in

Nouméa to raise pupils' awareness of what

research is ail about

French Polynesia

The Papeete centre has a number of pro­

grammes underway. ln 1999, after four

The Nouméa IRD has the following priorities

to be a eelllre for research into the nalUral and

human environmellt of tropical islands

worklng closely wlth the Unlver ity and

New Calcdonia research establishments: 1O

take part in the Zoneco proJeCl (lnvemory of

marine and minerai resources in New

Caledonia's exclusive economte zone); to set

up joint research units with local, national

and international panners; and 1O provide

long-term postings for researchers, and

research training for technieians and Stu­

dents (mainly from Vanuatu and Fiji)

Apan from the c1imate study the Nouméa

lRD has been conducting since 1965, twO

other types of research are wonhy of note:

Ecotrope (see box) and terreSl rial natural

substances The latter includes a study of

kava, "a new plam and a new fashlon" ils

origin (rwo-thirds of ils bio-diversity is to be

found on VanualU), geographical range

(none in New Caledonia, but some in

Polynesia and Wallis &: Futuna), a survey of

New Caledonian kava drinkers (economie

data, health erfeets, etc)

The IRD and the University of New

Calcdonia undenook a consultancy contract

on ufou Island in the Loyauté group, in

pannership with the Province of the Islands:
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Countries of the South

Since the !RDs mission specirically concerns

the countries or the South, it naturally works

in close co-operation with the scientiric

communities in these COUnlries, working

wlth experienced researchers and trainees

alike. Most or the operations are located in

tropical and Mediterranean counlries, and

36% or the lRD's researchers are posted out­

side France, usuall)' 10 panner unlversities

or research cent res

ln 1999 a great deal or work was done to

structure ail these varied partnerships by

rorming three regional networks [rdal

ror Latin America, Irdam ror Arrica

and Madagascar, and lrdem ror the

Mediterrancan. These networks will make

sure operations are better co-ordinated,

develop Collegial Expertise and achieve

synergies in training and support ror the

SCienliric communlties or the South.

• Latin America

Brazil and Mexico are the IRDs two major

panners, and the [RD co-operates on a large

scale with the Andean countries' scientiric

communities.

Brazil

Under the lRD-CNPq co-operation arrange­

ment, three new programmes started up in

1999

• ocean-atmosphere interactions wlth the

Centro Técnico Aeroespaeial (oceanogra­

phy);

• bioconversion ror rood purposes or

Brazilian agro-Industrlal products and by­

products, with the Universldade Federal

do Parana ([ood biotechnology);

• veclOr-borne diseases, parlicularly Chagas'

disease, with the Fundaçao Oswaldo Cruz

(health)

The programme on "Economie use or rishery

resources in the Açudes or Pernambuco",

begun in 1996 with the Federal Rural

PARTNERS

University and the Federal University or

Pernambuco, was concluded in 1999 (see

"Optimising the use or aquatic resources in

the reservoirs or semi-arid Pernambuco",

pIS) Amazonia was the lRDs major

research area, with l5 proJects and an inter­

national symposium heId jointly with the

Agencia Nacional de Energia Eletrica on 15­

19 November 1999 in Manaus, entitled

"Hydrological and Geochemlcal Processcs in

Large River Basins" The symposium

reported on ten years' work 10 the

Amazonian baslO (see "HiBam", in "Water

resources and climate change", plO). The

creation or a spatial analysis untt at the

Museu Goeldi in Belem with support rrom

the lRD Cayenne centre helped to develop

regional co-operation along the Cayenne­

Macapa-Belém aXIs The April 1999 visit by

Claude Allègre, the French Mlnister in

charge or research, conrlrmed the major

place the French government accords Brazil

in ilS sClenlific co-operation poliey.

Mexico

The lRD eompleled two programmes on

water management and soil-atmosphere

Interactions in the semi-arid Nonhern zone,

and strengthened co-operalion

• in biotechnology, on the genetic dlversity

of traditional malze varieties in lvlexico,

complemenling the currem programme

on apomixis;

• on migration issues, with the launch or

two major demographic surveys,

- on the impact or migration on small­

scale rarmmg in Tuxtlas in south-east

Mexico, together with the Centro de

lnvestigaciones y Estudios Superiores en

Antropologia Social;

- in the West of the country, lOgether with

the University of Guadalajara, on the

regional impact of returning Emigrant

workers

Andean countries

ln Bolivia, the programmes on water

resources and geodynamics (tropical glaciers

panicularly) were extended. Co-operallon in

health matters included a ne\\' panner, the

[nstituto Nacional de los l..3bOralOrios de

Salud.

ln Chile, the general scientific co-operation

convention \Vith the University of Chile was

renewed for a third four-year period

ln Colomb/a, after the complelion m mtd­

1999 of programmes undenaken \Vith the

Del Valle University (see "Territory, mobility

and identity dynamics: surveys in town and

forest in Paciric Colombia", p25), a new

Tungurahua, in moderal' aClivity, spews out ash (Ecuador)



co-operation began with the Externado

Universit)' on mobilil)' and forms of urban

management.

ln EcuacJùr, where the Tungurahua and

Guagua Pichincha volcanoes have become

more aClive again, the IRD strengthened its

programme on volcano hazards. A conven­

tion was also signed with the Catholic

Universit)' of Ecuador [Q launch a research

programme into the potato moth

ln Peru, the IRD extended its activities to

h)'dro-meteorology, lJking pan in work on

El Nino on lhe COUnlry\; Pacific coasl, al lhe

requesl of lhe Peruvian governmenl.

ln Venezuela, a Joint programme on the

management of urban services was set up 10

Scptember 1999, with the Instilute for

Higher Education in Administration.

Central America

ln Ma)' 1999 a rider was added to the agree­

ment wilh the Centro Agronomico Tropical

de Invesligaci6n )' de Ensenanza in Costa

Rica, to add a one-)'ear exlension lO lhe

caffee bush biolechnology programme

• Mediterranean basin

Co-operation with Tunisia and Eg)'pt was

consolidated in the fields of h)'d rolog)',

biotechnolog)', social sciences and health.

Since a number of research and service

units have expressed an inlerest in the

Mediterranean basin, teams are likel)' to be

sel up in lhe near future in Morocco, Jordan,

S)'fla and Palestine.

• Africa

West Africa

West Afflca has traditionally been a region

where the IRD is ver)' active and we have

researchers in eight countries: Benin,

Burkina Faso, Côte d'Ivoire, Gumea, Ghana,

Mali, Niger and Senegal Overall, 1999 saw

a decline in staff numb rs as sorne major

Countries of the South

programmes came to an end. However, lhe

IRD cOnlinued its research, lraining and

modernisation work in pannership wllh lhe

region's research in lilutes and higher educa­

lion establishments

ln Côte d'Ivoire the steering committee lO

revitalise Franco-Ivoirian co-operation in

agronom)' research held its first meeting.

ln Burkina Faso, lWO programmes on mte­

grated water resource management and

healthcare in Mossi rural areas \Vere c m­

pleled in 1999. The programme on lhe

d)'namics of dry savanna ecas)'slems was

strenglhened and lWO social science pro­

grammes on decentralisation and school

enrolment hegan this )'ear.

The nine currenl programmes in Niger ail

Jeal with agriculture and health. Two were

completed in 1999 and a new one began.

The IRD Niger cenlre also pla)'s a major pan

in disseminating scienlific and lechnical

mformalion and Inlernet use.

ln Senegal, lWO programmes were com­

pleled lhis )'ear, one on the management

of agro-pastoral areas and one on the epi­

demlolog)' of simian retroviruses. Two olhers

reached their half-wa)' points: the conse­

quences of shoner fallow periods in tropical

Africa (Senegal, Mali, Niger and Burkina

Faso) (see "Fallowing in tropical Africa",

p.15) and the developmenl of irrigated agri­

cullure in lhe middle valle)' of the River

Senegal

The Cheikh Anla Diop Universit)' in Dakar

(UCAD) has become our main panner, and

following the World Bank mitiated restruc­

turing of the Senegal Agronom)' Research

Institute ([SRA), the IRD has pulled out of

the in vitro crop laborator)' and opened ilS

satellite image processing unit (Utis) to other

panners.

Since Januar)' J _9, lhe IRDs repre-entative

in Scncgal has bcen responsibk for a region

coveflng Maurilama, Cape Vcrd , Th

Gambia and uinea-BIS au. One agreement

has already been signed with the Universit)'

of Nouakchott, and another is bemg pre­

pared with the Medical Research Council in

The Gambia.

Central Africa

Cameroon is the main focus of lRD activil)'

in the region. Current programmes wilh

reolonal implications cover health (malaria,

sleeping sickness, heallh s)'slems, AID and

foresl ecas)'slems. The recommendalions of

lhe Ma)' 1998 consultation meeting on

Collegial Expertise have been put into prac­

tice. The first meeting was hele! ID Paris in

OClOber 1999, on "Inlegrallng the control of

malaria and other water-related veClor dis­

eases inlO developmenl projects with envl­

ronmental Impact in Cameroon"

East Africa

Research in Ken)'a wilh Moi Universil)' and

lhe NI--ICR on the projeCl for a regional

monlloring unit for refugecs continued, as did

the programme on the genetics and biolog)'

of freshwaler fish in lacustrian ecosystems

(Lake Victoria) with the National Museum 01

Kenya

South Africa

A recent Franco-South African cali for

proposais for joint research programme

financing has led lo lhree nelA' programmes, on:

• sugar cropping, WilO the Soulh African

Sugar Association Experimental Station in

KwaZulu-Natal province;

• aquatic biodiversit)', with the TLB Smith

!nstitute of lchth)'olog)':

• sustainable development in towns, with

the University of Durban-Westville

Institute for Social and Economie

Research
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e Madagascar

The 8 consultation meeting belween lhe

Madagascar Ministry of Scientific Research

and the IRD was held in Anlananarivo in

January 1999 1t assessed the pro]eClS com­

pleted and underway, which malnly con­

cemed: continental waters, management of

rural space and the environment, deforesla­

lion and peasant socielles in Madagascar

("Pioneer farming and deforestalion in

Madagascar", p.l6), the impact of structural

adjuslmenl (see "The Madio proJecl in

Madagascar statisllca[ informalion and

democralic debaLe on economle polic)",

p27), heallh and [he environ ment.

eAsia

Vietnam

A framework co-operation agreement

between the IRD and the CI ST (nalional

centre for naLUral sciences and technology)

was slgned in May 1999. Il conflrms a

shared intenLion LO extend our rields of

co-opera lion and make use of Lhe resulLs of

lhe programme on "Geographical daLabases

for Improved management of land and the

environ ment", which has been under way

since 1995 in pannership with the lnslilule

of Geography

J;'

§
Qi

Riec Ileids in lhe l'Ji/age al Khol, North Vietnam

Laos

A framework co-operation agreement

between the IRD and lhe National UniversllY

of Laos was signed in November 1999 It

gives inslilulional form ta our lwo-year-old

co-operalion with lhe facullY of agricullure

and foreslry

The [RD and lhe National [nStilUle for

Agronomy Research JOined forces lO organise

a reglonal workshop to examine lhe results

so far of research imo erosion control in Laos,

Thailand and Vietnam, and put them in a

regional perspective. The workshop was held

in Luang Prabang on 7-9 December 1999

India

Al a Franco-Indian semlnar held in

Hyderabad on 22-23 March 1999, over a

dozen water-relaled lopics of common

intereSl were selecled Researchers from the

IRD and the Indian lnsliLule of Science

(IISC>, Bangalore, mel in July tO propose

formmg a Franco-Indian waler sciences unil

(Cefirse) and an agreement in principle was

signed on 21 November in Bangalore during

lhe visit of the French MimSler of Research.

The scientific objeclive of lhls unil is lO

sludy lhe hydro-bio-geochemical processes

thal delumine the qua lit y of groundwater

and surface waler in areas subjecl tO

considerable human pressure .

• Pacifie

The lRD's office in Vanuatu was officially

closed on 31 December 1999 after lwenty

uninterrupled years of service. Co-operalion

will be coordinaled from New Caledonia,



Countries of the North and multilateral organisations

yellow mOllie virus, with a view 10

deploymenl and perpelUalion of natural

reslstance to the di ca e In nce.

Co-operation Wilh CGIAR research centres

increased. On natural resources, lhere \Vere

new staff postings and the IRD look part in

the seminar ta position the centres on this

sphere of work, while on genetic resources

and biotechnology a new research pro­

gramme began on gene nows bet\Veen

apomiclic and wild maize. ln 1999,

18 researchers and engineers were posted 10

international centres, 9 in each of the above

As part of the 1999 European Forum in

Wageningen and the cali for proposais for

innovative types of research partnership,

three proposais from the 1RD in co-operation

with a number of partners were selecled ta

be presented ta the first plenary session of

the \Vorld Forum in Dresden in May 2000

• coconut palm somatic embryogenesis for

propagating high-performance resistant

coconut palm;

• rice: use of the pOlential of the Afncan

species 0 glaburima for sustainable pro­

duction in Afnca;

• fallowing research into ImprovIng and

managing fallow in West Mrica.

and the documentation centre now comes

under the UnlversllY Agency for the french­

speaking Community, which wIiI open it ta

the public In )[S new premises.

Countries of the North

and muttilateral organisations

Ali rescarch, particularly development

researc:h, now has an international dimen­

sion Consequent1y the IRD has systemati­

cally formalised its relations wlth research

bodies and universilles in most European

countries, Canada, the United States,

Australia and New ZeaJand The lRD also

works c10sely with European Union and

mullilateral bodies which operate in fields of

common interest in research and develop­

ment via major international programmes

on, say, the c1imate, agriculture, and health

Our partners are mainly the European

Union, \,Vorld Bank, FAO, WHO and WMO

Relations are also developing significantly

with the Consultative Group on International

Agncultural Research (CGIAR)

European relations

Since 1990 we have been diversifying and

extending our actions with the European

Commission. The INCO programme is the

favounte of [RD leams, with 33% of their

grant applications accepted. ln the last

competilion concerning developing and

Mediterranean counlries (INCO/DEV­

INCO/MED), the IRD's projecl for the

conservation and management of heritage

in the cities of Cairo and Aleppo was selected.

ln 1999 a number of contracts were slgned

\Vith the Re,earch Directarate-General

• under the applled soclo-economic research

programme: "The bazaar economy in large

Euro-Medilerranean cilies";

• under the IN O/DC programme

- performance of a system connecling

farm produce supply 10 urban con-umer

markets;

- "Science in Afnca at the end of the

20 century record and prospects;

impact of EU S&:T co-operation"

Four contracts were signed Wilh lhe Fisheries

Directara te-General:

• "Efficlency of tu na seiners and real effort";

• "Tuna, sampling, stalistical systems";

• "Biological sampling of European tropical

tuna-fishermen's catches in the Atlantic

and lndian Oceans";

• Coordination of meelings of the Inter­

Amencan Tropical Tuna Commission

Partnership with international

organisations

ln response ta an appeal in Octaber 1997

from lhe Consultative Group on International

Agricultural Research (CGLAR) for c10ser co­

operation with research in industrialised

countnes, a number of projects involving the

IRD have been selected for the advanced

research platform, Agropolis

• improving starch quality and resistance of

cassava ta bacterial rust, by genetic tech­

niques;

• evaluation of the pathogenicity of rice

two fields of study •
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PEOPLE AND RESOURCES

BUDGET

AND

STAFF

Budget
Resources

The IRD's lnll iaI budget ln 1999 was FF 1 138 billion, 17% up on 1998 (FF 1 117 bn) Most of Ihis cornes as State granls. These had declined

signiflcantly in 1996 and 1997, and stabilised ln 1998; in J999 grants rose, the increase breaking down as follows

- lïtle III grant: + FF 19.6m (ordinary expenses; staff, training, welfare)

- lïtle VI grant: + FF 1.7m

- other resources: - FF 0.3m

The lRD's own resources, mainl)' from research cOntracls, amount 10 over 8% of its revenues, and over 30% if staff COStS are excluded.

An increasing proportion cornes from European Union contraclS.

Other resources
8%

Title 1gra t
1 o/c

Initial bLidget 1999



International institutions
8 7'0

Miseellaneous pu lie
and private partners

1 %

P rent ministry
22 %

Budget and staff -------------------

Othe! ministnes
22 %

Aclivily-relaled incarne 1999

Expenditure

Staff costs in 1999 were FF 869m, 76% of lhe initial budgel, as in 1998 These COSt cover salaries and social securil)' contribulions, expatria­

tion and distance allowances, welfare and training Training expendilure was mainrained.

The breakdown of expenditure between Items in 1999 was similar 1O lhat in 1998, given the reqUiremenl 1O finance expatriation whlch is a

major expense for the IRD.

1997 1998 1999

SaJaries of tenured staff 568 576 599

SociaJ security contributions 172 173 172

Staff covered by union agreements, of which 54 52 52

• /ocally recruited staff 34 33 33

• other (ships' crews, CES/CEC job creation schemes) 20 19 19

Temporary staff 20 19 19

(grantees, trainees, freelancers, CSNNAT)

In-servce training and welfare 18 19 19

Taxes and obligatory provisions 19 12 8
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Operating expenses and investment

This Item was FF 196m in 1998 and FF 19910 in 1999, including FF 60m obtained from external fundmg o[ research contraClS.

The breakclown was as [ollows

1998 1999
-,.- -

Building, capital equipment 15 9
and incentive actions

Indirect and logistical expenditure, of which 114 112

* centre operation budgets 44 40

* head office and administration 17 16

* general expenses: leases, insurance, 38 39
travel expenses for postings, management IT

* consulting, transfers, communications, IST 15 17

* basic support for research units 67 78

This budget strucLUre reOecls the lRD's own organisalional and geographical structure, \Vith a high proportion o[ reculiing expenses comparecl

wilh per[ormance-based expendilure. O[ the recurnng expcnses, 60% goes to mdlrect expenditure and logislics, more [han ta basic support [or

research leams.

The 1999 budget demonstrates the IRD's Intention ta favour basic support lo research unll, by increasing this ilem by FF 1lm (+16.4%).

The breakdown by reglon i1luslrales the [RDs policy of pursuing research wit!l its partners, while strenglhcning its centres in France.

Other
Asia / Pacifie

7%

Latin America
13 %

12 %

Brcakdown of operating expenses and investment by region in 1999
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Staff

Tenured ,la ir were l,528 111 1999, similar overall to the nrcvious year. MlcI two years with virtually no recrunmcnt. 14 posts as directors of

research and 11 as researchers were opened to cornpeuuve entry in I l l,;!9. For technical and support staff, 10 posts were opened to external

competition and 26 to internal

While the number of research staff remained stable from 1998 to 19l,J9, the number of technical and suppo rt staff increased sigrulicaruly

The fall in admmistrauve staff numbers is due to the upgrading of some posts to senior non-research and technician grades.

. .
1996 1997 1998 1999 1998-1999

Research staff 814 807 783 781 0 %

Senior non-research staff 311 298 304 322 6 %

Technicians 287 286 277 296 7 %

Administrative 174 172 167 129 - 23 %

Total 1 586 1 563 1 531 1 528

49

Breakdown by scientific commission

The breakdown of tenured staff within the new conunissions set up in November 1999 is shown in the following diagram.

A2: Adm inistration
and manac':Jrnen

22 %

A1 Expertise . c ornpuunq
and analyt ica l sciences

, 7 %

S2: Biology
and m ed icine

1f %

s~ :Ecos ystem
sciences

15 '}o

Sf. : HL,man
no soc ial sciences

Breakdown of lenured sla.fJby sC ientif ic commission in 1999
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Breakdown by age and sex

The age pyramld of IRD lenured staff is hlghly skewed lor hOlh age and sex The numher of women has. however, regularly increased over the

years, mOSl recemly from 30.11% al end 19981031.7% al end 1999 Nalurally lhe imbalance is grealer in the older age groups

Note 100 lhat lhere are relatively few slarr uncler 32 (the "pyramid" is actually more a chamond shape). The average age for alltenured stafr

is 464, Including 483 for research starr and 444 for technical and sUpp0rL staff of ail grades, whlch matches the general trend for research

bodies In France

50

·60 30

Age pyiamid in 1999

• ... . •
Category Men % Women % Total

~,- - ~- -,- -
Research staH 676 86.6% 105 13.4% 781

Senior non-research 199 618% 123 38.2% 322

Technicians 155 52.4% 141 47.6% 296

Administrative 13 10.1% 116 89.9% 129

Total 1043 68.3% 485 31.7% 1 528
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Staff by region

Most staff in France works atthe Bondy, Orléans, tvlompellier and Brest cemres, and at the head office; the resl dre J5 igm:d ta external structure.

Posting a high proportion of stafr tO the overseas dependencles and other coumries is one of the main reasons for the IRD's existence. Although

the proportion fell from 40% al lhe end or 1998 ta 36% at the end 0 1999, lhis 15 pending the creallon of new research and 5 rVlce unit, so

that there have been few new postings abroad while sorne ear/ier ones have not been renewed

Arrica is still our mam focus, both for the number of expatriates and the recrmtment of loutl stafr The French overseas dependencies (Dom­

Toms) are the second reglon oUlside France itself, and Latin America the lhird ASla and the Pacinc take fewer stafr This regional distribution

renects the IRD's diffa miated approach, with its own research cemres m the Dom-Toms and Arrica, and staff posted ta local research bodies

m Latin America and Asia.

Asi 1 Pacifie
3%

Latin America
7%

A rie
(includl Middle East)

30 %

Staff by region

France
48%

Dom-Toms
11 0

•
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Total %

France 978 130 1108 48

Dom-Toms 168 95 263 11

Africa 225 480 705 30
(including Middle East)

Latin America 106 68 174 7

Asia 1 Pacifie 36 23 59 3

Northern countries 15 0 15

Total 1 528 796 2324 100 %

Research staff

Total

1995

49.5

39.4

1996

49.4

42.1

1997

456

40.2

1998

45.5

39.0

1999

41.1

36.0
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IN-SERVICE

TRAINING

T
o ~chie\'e the institution~1 prioriues

laid out illthe 1998-99 lraining plan,

nineteen collective cross-disciplinary

courses were held on the following subJects:

• adaptaI ion 10 co-operation and panner­

ship objectives, 50 that staff can work

morc erfeclively with lhe cOlllllries of the

South (economic and SOCIal problems in

the South, languages, semillJr for IRD

Representative,):

• cienuflC 10015, 10 enhance the sClentlfic

excellence of research staff ~nd semor

non-rcscarch SLJff (statiSllcs, monitoring

units, spatialised data processmg):

• management and promotion of research

capaCily-building for proJect manage­

ment, communication and promotion of

scientific resulls (applymg for flnancing),

PEOPLE AND RESOURCES

imernal communicallon, oral and wrilten,

design and production of videos:

• improvement of instilutional and soc181

coheSion, to achieve recognition of the

prof"ssional status of mid-rank executives

and operallves, paruculctrly in Calegories

Band C (an nuai review, awareness of

research conditions in the South among

technical and suppon Slaff in France, pro­

fesslonat asscssments and follow-up):

• technical 10015 and working methocls, ln

order to adapt to new technologies and

fonns of work organisation (office IT,

Internet, e-mail): there is a special course

for secretariat work:

• safet)' (first aid, fire dnll, training for mem­

bers of local hygiene and safety committec,)

To upgrade skills and increase lhe cohesion

of work teams, there \Vere collective courses

for each structure:

• in the research programmes: collectl\'e

trammg projects (Resources, EIl\~ronment,

Developmelll depanmelll (RED). 10, Living

Conditions and Development d"partment

(CVD) 7l:
• in the research support structures:

11 projects.

The budget allocated to thc 1998-99 in­

service traming plan \\las FF 7,410,000, plus

FF 180,000 for graills for locally recruited

staff to attend courses outside their home

coumnes, and FF 410,000 for Iimited-term

comracts uncler the CES and CEC Job

creation schemes. •



SCIENTIFIC INFORMATlON

AND

COMMUNICATION

Scientific information and communication

T
he Scienlific Informalion and

Communication unit disseminales

information and research findings to

the scientific community, the media and the

general public. A number of new initiatives

were taken in 1999.

Communication

Sciences au Sud IS lhe IRD's bimonthly

newsleller for itS parlners ln Nonh and

South The first two issues came out in

1999. Abstracts in English and Spanish are

enclosed with each Issue. Its print-run of

10,000 copies reach~s a wlde readership.

The monthly in-house Lettre IRD came 10 an

end Wilh its 107 issue, inJuly 1999.

The media relalions service regularly sup­

plies the press, radio and television \Vilh

information about research findings and the

major scientific subjects of lOpical interest

covered by the IRD. Some twenty press

releases were circulated in 1999. Anicles

based on lhem are reproduced in lhe IRD's

c1aily and weekly pr~ss reviews (Recherche el

Développement) .

The IRD head office ran a number of exhibi­

tions for staff and visitors on tOplCS such as:

"Eclipse" Ou ne-August), "Littoral" (August­

September), "The 10,000th photograph"

(Oclober- Nove mbe r).

Twenty-lhree scientific news sheels (l'ïches

d'actualité scienufique) \Vere produced in

French, English and Spanish for the press,

radio and teievision, and the IRD's main

institutional panners in Nonhern and

Southern countries. These aroused wide

Interesl, leading to more lhan [jfteen anicles

or radio ilems, for example, based on lhe

sheels on "A new genus of bacterium",

"E[fecls of eanhworms on Amazonian sorls",

"Identificalion of a new spccies or coela­

canth", "Chimpanzee and baboon behavlour

with regard 1O d rinking water".

An IRD presentalion brochure was pub­

lished in French, English, SpanJ h and

Ponuguese, and lhe lRD's firSI IWO reference

documents.

Our website, essential in lhe modern world,

was extensively redesigned lhis year in form

and content, renecting rccent changes at

the IRD. The new sile was presented 1O the

public in March during the Internet Festival

in France. There were 8 million hilS ln 1999,

twice lhe previous year's score.

Scientific culture

Symposia

The information and communication unll

helped tO organise 28 symposia in 1999 at a

total cost of FF 103 million, plus FF 220,000

from lhe international relalion un Il for par­

licipalion by SOlilhern panners Among the

main symposia were:

• "Climale and health", Bamako, Mali;

• "Andean Geodynamics, ISAG 99',

GOllingen, German)';

• "Hydrological and geochemical procc ses

ln large river basins, HiBAm", Manaus,

Brazil;

• "[lI SIBAC, inlernational seminar on

biotechnology for the coffee industr(,

Londrina, Brazil;

• "Fallowing in lropical Afnca: ilS roles,

management, alternatives", Dakar, Senegal;

• "Tuna fishing and fish aggregation

devices", Maninique;

• "Small African mammals", Pans;

• "ReproduCtIve heallh in developing coun­

lries", Abidjan, Cole d'lvoire;

• "Vector-borne diseases Jnd human sciences

25 years of co-operation", Abidjan, Côte

d'Ivoire;

• "Surveys and informalioll systems",

Abidjan, Cole d'Ivoire

Projects for young people

ProJects for young people were given

panicular emphasis lhis year. These are

mainly Youth Research Development clubs

wherc secondary school puprls can learn

more about research Eight have been sel up,

illcluding clubs in New Caledonia, Mexico

5
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and Madagascar, and seven more are planned

There are also six science workshops operat­

ing \\~th IRD support, ln Brest, Montpellier,

French Guiana, New Caledonia, Senegal and

Vanualu. This activity involves twenly or so

[RD researchers and about 300 school pupils).

Shows and exhibitions

The IRD lOok pan once more in shows rele­

vant to its areas or competence; the interna­

tional Paris Agricultural Show (running the

research conrerence stand, which included

Inra, ACla, Clrad, and Cneva); the Paris Book

Fair and lhe [jrst natIonal education show

During Science Week, the lRD had a sland al

lhe Val-de-Marne Forum Just oUlside Paris

on lhe lopic "ROOIS or the ruture", and lOok

part ln a presentation or scientiric imaging

together with CNRS, Inserm, Institut

Pasteur, and AP-HP (Assistance publique ­

Hôpitaux de Pans). The IRD was a major

panner in the "Global garden", when the

main hall al the La Villelle exhibition cenlre

was lurned into a huge greenhouse rrom

OclOber 1999 lO January 2000

Indigo image database

This database or over 10,000 still pholO­

graphs taken and labelled by researchers is

extensively used.

ln 1999

• visitor raCilllies were improved;

• a travelling exhibilion, "The database's

10,000 phOlO", displayed 100 seleCled

pictures;

• an inrormation day on "Scientiric images,

rrom pinhole 1O digital" was organised

PEOPLE AND RESOURCES

with the InstItut Pasteur, and attended by

130 participants.

Ind,so's website' wwwserimedis.tm.fr

Documentation

Our documentation staff are al work where

research begins and ends, relrieving inror­

mation and recording results.

ln 1999, the documentation unit's main

acti"ity was 10 use new information tech­

nolog)' 1O improve its services.

The unit put a great deal of work inlO the

Inrormalion and communication depan­

ment's Infothèque (information library)

proJect (general architecture, digitisation,

documentary 1001s)

Full-texl relrieval has been extensively

improved: the dalabase contains 6,000 dlgi­

lised IRD documents, 10laltlllg sorne 300,000

pages. They can be accessed via an informa­

lion server lhal came on-line this year.

The documentation website IS being com­

pleted; il will give easy access 1O ail the inror­

mation stored via the Internet

We have begun ta subscribe 1O electronic ver­

sions or scientiric magazines (23% of pald

subscriplions); al lhe same lime, subscnplion

management has been rationalised and cen­

tralised at the Bondy and Montpellier centres.

The Horizon bibliography database now

contains 51,500 rererences 10 papers b)T lRD

sClentists, and increase of 3,000 over the

course or the l'car. Documentary support for

documemation cent l'es ln lhe tropics and

flnancial resources were bOlh increased

\Nebslte. www.ird.fr/insi/documeniation

Publications

The PublicatIons depanmem has been working

to Improve the edilOrial quallty or published

books, which are now more severely

selected, wilh a grealer emphasis on Joinl

publicalion with French or olher partners,

and a wider range or partner publishers

The IRD continues lO provtde support by

contract to seven external Journals (Aquatic

Living Resourœs, Cybium, Oceanologica Acta,

AutreparL, Aseanie, NaLu res-Sciences-Sociétés,

PoliLique africaine) which OrIen publish work

by 1RD scienlists.

Seventeen books were published in 1999;

rour or them published Joint\)' wllh Karthala,

Espaces 34 and Ctrad. Among IRD imprinls,

"A travers champs" produced twO books,

"Colloques et sèmlllatres" rOUI', "Didactique"

two, "Faune et flore lropicales" IWO, while

lhree were published separately.

Progress 15 also being made in reaching a

wider public, as shown by the success or

alread)' published titles such as Palmiers de

l'Eldorado, Flore de la Polynésie française, Le

ver de Guinée, ALias des ptcheries thonières

{ropica/es, and, more recently, FruiLs d'Oceanie,

Réfugiés eL déplacés, and Les poissons des eaux

continentales afncaines.

Infothèque: a digital Iibrary for the environments and human societies of the tropics and the Mediterranean

The inrormation and communicalion depanment (DIe) launched a major project in 1999 entirled "Inrothèque of tropical environments and

societies", ta give on-line ac:cess over the Internet LO the lRD's rund of knowledge and current researc:h. The main purposc: is to make this

knowledge available tO the scientilic communities in the South, giving help al the same time: \Vith training courses and equipment for llsing

the new technologies.

The Infothèque covers ail the inrormation and communication fjelds handled by the DIC and will contain articles, books, maps, pho­

tographs, complex databases such as plant inventories and population and h)'drological statistics. Southern partners will be involved in

putting together this digitallibrary and agreements are sought with ail those working on topics covered by the projecl.



The Publications depanment continues

to rcpresent the IRD at many scientinc and

cultural events, and has links on seleeted

website -uch as Decit e, BOL and Alapage.

A selective catalogue of 350 titles can be

consulted on the IRD site

Website: 1V1V1V.JrdIrl{rltnstllStledllw S

Applied cartography laboratory

The applied cartography laboratory, set up as

an [RD resource centre for geographical

information, capitalises information (the­

matic maps, base maps, aircraft and satellite

imagery) and digital mapping and e!ectronlc

dissemll1ation skills. Its mission is to com­

bine proven capacity in editorial production

wllh documentary capitalisation of geo­

graphical lI1formation and support for

research and training for researchers l'rom

the [RD and itS partners, and doctoral SLU­

dent (15 trall1ees a year).

The year's mall1 map publishing achleve­

ments were the completion of the Alla:; de la

Province Extrême-Nord Cameroun and the

production of a soclo-economic atlas or
Colombia, published locally by the 1RD's

panners CRECE and DANE Multimedia

publishing included a CD-ROM version of

the Atlas of nonh Cameroon, and a regularly

updated website preseming the laborarorys

work.

ln documemation, the 13,000 titles in the

map library are still being converted to elec­

tronic form, so that the file can be consuhed

l'rom the website, and later the maps them­

selves as part of the Infothèque des Sciences

du Sud project: a similar proJecl is being

studied for an inventory of the [ROs large

stock of aerial photographs

Scientific information and communication

§
~

~
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AWllrcling lite Gralld Prix for medical und surgrcal
films at 1IH: [rllretiellS (Ir Bichat nell!,Scplemba 1'199

Image and sound

ln 1999 the lRD pursued ilS new policy for

audio-visual and mullimedia output, 111 close

co-operation \Vith the scientific departmems,

repres mat ives and nnancial and legal ser­

vices: this has given the IRD a higher profile

in the broadcasting media and significamly

increased the number of co-productions.

Twenty-eight ideas for productions or co­

productions were examined during the year

Eighteen films were completed, of whlch

eleven were broadcast on French national

channels (TF l, France 2 and 3, TV5, La

Cinquième, ARTE, Canai+) and rebroadcast

on major imernational networks: four were

shown at evems for the general public and

three on special,"! circuits (national educa­

tion system, embassies, etc)

The following films were produced:

• Fleuve Sénégal, les eaux du partage, co­

produced with the Cité des Sciences, Paris:

• La guerre des mouches, co-produced with

France 2:

• Les chasseurs d'orchidées looking for

orchids and new pharmaceutical com­

pounds in the province of Yunan, China,

co-produced and broadcast by Canal+;

• Le hala azar first part of a multimedia

documentary on forms of leishmaniasis,

made in Bolivia and Brazil, co-produced

with the WHO and Rhône Poulenc

Other output included

• Participation in four films in the "Familles"

television series: Tanna (Vanuatu), a film in

homage to Joel Bonnemaison, co-produced

wlth TV channel L1 Cinquieme:

• TV magazll1e partnershlp wlth France 2

Les nouveaux mondes III Vanuatu,

• Films tO support researchers Le mais ct la

cendre in partnership with EHESS, Camp;

de fcJugles au KCI1Yu.

A number of films were made [Q coincide

wilh major exhibitions held in Paris 111 1999.

SubJens included "The Bateke, painters and

sculptors of enlral Africa", "The rIver's

words harps of Central Africa", "The Global

Garden" and "Oceanopolis" (five films on

coral reefs for the opening of the tropICal

paviiJon 111 May 2000)

Five films received ten prizes between lhem:

Lc5yeux de ('espoir (five prizes in 1999 at the

Enlretiens de Bichat, Paris, and the 3rd FlFI,

Narbonne), Nioro du Sahel (Bronze Dolphin,

Biarritz), Fleuve Sénégal, les eaux du pariage,

Neblina, montagne de brume:; and Vanuatu, le

peuple du JeLI (Slovakia)

Video trall1ing courses were heId for IRD staff

•
Publications

by IRD researchers

in the Science Citation Index

The SCl-lRD database of [RD papers

cited in lhe SCI since 1986 is regularly

updated. In 1999, analysis of the database

revealed the following facts:

- the number of IRD articles cited in the

50 increases steadil)', although our num­

ber of researchers is virtually stationary;

- more publications are being jointl)'

signed with external teams;

- co-operation with Southern teams is

growing:

- more publications are appeJring in

non-French journals;

- "Rank A" publications are a large part of

total production:

- The proportion writlen in English is

growing.
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Board of trustees

Chalrman: Philippe Lazar

DECISION MAKING BODIES OF THE IRD

Representatives of parent ministries

Ministry for education, research and technology

Vincent Counillot,

Thierry Simon,

Ministry of foreign affairs

Pierre Jacquemot,

Yves Saint-Geours,

director of research

di rec to l', Inlernalional relalions and co-operalion

director for deve/opment and teehnical co-operation

dil'eetor of sCient/fic, aeademle and reswreh co-operation

Ministry for the economy, finance and industry

Lucien Scolli, budget offlCf

Secretariat of state for overseas dependencies
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Alain Puzenat,

External members

Bernard Bachelier,

Jean Cases,

Alain Chelaille,

Pierre Guarrigue-Guyonnaud,

Axel Kahn,

Hélène Lamicq,

Thérese Saint-Julien,

Jean-Jacques Salomon,

Staff representatives

Didier Brunet,

Alain Casenave,

Francis Gendreau,

Hanka Hensens,

Roger-Claude Lemoine,

Sevastianos Roussos,

deplLty direelor of economie, social and cultural affairs

direclor general, ClRAD

direeLOI; environmenl and minerai processing laboratory,

/nslilul nalional polytechnique de Lorraine, Nancy

direetor, depar{ment of po/icies and researeh,

Agence fl'Clnçai,e de développemen{

ambassador, permanent secretwy for the South Pacifie

direetor, Unit 129, INSERM

P,'esident, University of Paris XIl, Val-de-Marne

professol; University of Paris l, UMR "Paris", CNRS

honorary professor of technology and society, CNAMTS

SNPR-iRD-fO, soil seientist, IRD BIC/sllia

SNPR-IRD-fO, hydr%glst, IRD Ouagadougou

STREM-SGEN-CfDT, demographer, chairman of the board

c1 CICRED (Inlell1a(iona/ Commiuee for Co-opuation

in National Demographie Researeh)

SGPO-CGT-IRD, documentalisl, IRD Montpellier

STREM-SGEN-CFDT, STREM {rade tl/lion official

STREM-SGEN-CFDT, microbi%gisl,

University of Provence-Marseille



Pierre Chard)',

Claude Combes,

Alain Dubresson,

josué Feingold,

Serge Garcia,

Patrick Guillaumonl,

Philippe Lacombe,

l-luben Manichon,

Scientific Council

Chairman Alain Pavé, Professor

Appointed members

Albert AUlran, former depl11y direclor for ,geology of -rance, BRGM

Daniel Cadel, direClOr[or internrllional re/auon$, CNRS

Georaes Calas, professor; Universit of Paris VIl,

minera/ogy and cristallography

profe$;or, Univer ily of Balr1eaw: l, marine biology

professar, University of Papignan, parasitalogy

praIe.\sor, Universuy of Pans X, geography

directar of rcsearch, INSERlvl

director, fishery resources division, FAO fisheries departmenr

proJessor, University of Clermont 1. CERO[

prafessar in rural econamics, ENSAM, Iv[ontpe/lier

directar, ClRAO-CA

Ndiaga Mba)'e,

Michel Petit,

Marcel Raff)',

Georges Vachaud,

execulive secrelary, CORAF

directar, agriculture department, lVarld Banh

professar, University of Strasbotng, imaging, infarmulion technalagy

and remole sellsing sciences, chairman of cs 7, IRO

direclor of research, CNRS, laboralory for Lhe sludy of transfcrs

in hydrology alld the ellvironment, Grenoble

Elected members representing the scientific committees and CSATA

Louis Martin and jacques Réc)': CS ]

jean-Claude Leprun and jean-Claude Olivr)': CS 2

Philippe Dufour and Pierre Fréon: C::-' 3

Yves Gillon and Antoine Cornet: CS 4

jean-Louis Frézil and Bernard Maire: CS 5

Roben Cabanes and Philippe "'Vaniez: CS 6

Francis Laloé and jean-Yves Martin C) 7

Philippe Mathieu and jean-François Turenne: CSATA

Chairmen of scientific committees

and CSATA (bU 7 Oetober 1999)

Chairmen of sector-related

scientific committees and

committees for research

management and its applications

(sinee 8 Oetober 1999)

Michel Diament:

Pierre Ribstein:

Daniel Gerdeaux

Gérard Fabres:

jean-Louis Frézil:

Gu)' Pomié:

Marcel Rafr)':

jacques Noel

Michel Diamem

Louis Thaler

Gérard Fabres:

jean Copans:

Rém)' Pochat:

jean-Claude Bessemoulin.

CS l

CS 2

CS 3

CS 4

CS 5

CS 6

CS 7

CSATA
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CSS2

CSS3

CSS4

CGRA]

CGRA2

gealogy-geophysics

hydralogy-soil science

hydrobiology-oceanography

plant sCiences

bialagical and biachemical sciences applied ta humanhind

social sciences

compuLing, communicaLions and analyLical sciences

technical and administrative acLivilies

Physics and chemistry of the global environment

Biolagical and medical sciences

Ecolagi ca1systems sciences

Humall and social sciences

Expertise and ana/yLical sciences

Admil1lstralioll and management



General structure

ofthe IRD

(31/12/1999)

GENERAL STRUCTURE

Decision centres

Board of trustees

General management
General secretary'office

Advisory bodies
Scientific

de artments
Managements

and de artments
Services

Ethics committee
(forthcoming)

Four
sector-related

scientific
commissions

Scientific council

Research and
applications management

commissions
(CGRA 1 and 2)

Earth
and environment

(DME)

Living resources (DRV)

Society and health (DSS)

Expertise
and consulting (D EV)

Support and
training for scientific

communities of the South
(DSF)

Personnel management
(DP)

International relations
(DRI)

French overseas
dependencies (DOM)

Information
and

communication
(DIC)

Scientific indicarors
and assemblies service

(SAIS)

Budget and financial
affairs service (SBAF)

Legal affairs
service (SAJ)

Computer service
(SI)

General business
and purchasing service

(SAGA)

Accountants
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IRD

central services

(31/12/1999)

Regional centres in France

Representations abroad

Research units (UR) and service units (US)

Chairman of
the Board of Trustees

Philippe Lazar

Oireetor general
Jean-Pierre Muller

Secretary general
Françoise Sevin

Scientific department management

Earth and environment
department (OME)

Jacques Merle

Living resources
department (ORV)

Patrice Cayré

Society and health
department (055)
Anne-Marie Moulin

Expertise and consulting
department (OEV)

Jacques Weber

Deparrment ofsupport
and training for scientific

communities in the South (OSF)
Hervé de Tricomot

Personnel management
(OP)

Jacques Thomas

International relations
commission (DRI)

Jean-Michel Chasseriaux

French overseas dependencies
commission (DOM)

Roger Bambuck
------------

Information and communication
commission (DIC)
Maoie-Noëlle Favier

Scientific indicators
and assemblies service

(SAIS)
Patrick Séchet

Budget and financial
affairs service

(SBAF)
Jean-Charles Hérail

Legal affairs service
(SA)

Didier Kacer

Computer service (SI)
Luc Veillon
(interim)

General business
and purchasing service

(SAGA)
Jean-Claude Bousquet

Accountants
Marc Bournof



THEIRD

IN

FIGURES
The Institut de Recherche pour le Développement is a public scientific and technological

institution under the joint authonty of the French research and development cooperation

minis tries.

The [RD has 0 LOlal budget 0 F 1 12 billion, 76 % of wh Ich coye rs poyroll COSIS

Il has:

2,300 employees of whom

1 530 are lenured staff, including:

780 research slaff, 750 senior and inlermecliale non-research slaff

750 otlier grades

36 010 of permanent staff posted overseas, mainl)' in Afflca,

the Dom-Toms and Latin America

30 visiting research associates, 19 of whom are new re earcher, from universities

and research institutes

Establishments in 25 lropical countries

5 sites in mainland France and 5 in the Dom-Toms

7 new research contraets with the European Union

18 new co-operation agreements Wilh universilies and research institules

signed in 1998 and 1999

117 research and service unit pro)ects under evaluation

8 national programs

17 pannerships of scientific or public intereSI

("Groupements d'intérét scientifique", GIS, "Groupements d'intérêt pllblic': G1P)

2 Collegial Expertise contraCIS in progress

33 patents, 6 ofwhich were registered in 1999, 5trade marks,

2 of which were registered that year

13 new transfer contraclS

35 consullancy contracts

17 books published within a cata log of more than 400 tiLles

51,000 IRD researchers' publications lisled in the Horizon bibliographic data base

10,000 photographs illustraling IRD research
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THE IRD AROUI\JD THE WORlD

Breakdown of staff budget at 31/12/1999

...

Guinea-

Senegal

)

~

~
"s­

Canada _

rJ

Establishments

Other allocationsB
Staff ~g

30

1

French
Polynesia

he IRD around
the world

Centre de Bondy
Jean-François Turenne
32, avenue Henri Varagnat
93143 Bondy cedex
Tel: 33 (0)1 48 02 55 00
Fax: 33 (0)1 48 47 30 88
e-mail: lecubin@bondy.ird.fr
Internet: www.bondy.ird.fr

Headquarters
213, rue La Fayette
75480, Paris cedex 10
Tel: 33 (0)1 48 03 77 77
Fax: 33 (0)1 48 03 08 29
Internet: www.ird.fr

France

Centre de Montpellier
Antoine Cornet
BP 5045 - 34032 Montpellier cedex
Tel: 33 (0)4 67 41 61 00
Fax: 33 (0)4 67 54 78 00
e-mail: Oirecteur.Centre@rnpl.ird.fr
Internet: www.mpl.ird.fr

Centre de Brest
André Intes
BP 70 - 29280 Plouzané cedex
Tel: 33 (0)2 98 22 45 01
Fax: 33 (0)2 98 22 45 14
e-mail: dfloch@ird.fr
Internet: www.brest.ird.fr
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Laboratoire Ermes
Jean-Paul Lescure
45072 Orléans cedex 2
Tel: 33 (0)2 38 49 95 00
Fax: 33 (0)2 38 49 95 10
e-mail: Jean-PauI.Lescure@orleans.ird.fr
Internet: www.orleans.ird.fr

French overseas
dependencies

French Guiana
Christian Moretti
BP 165 - 97323 Cayenne cedex
Tel: 05 94 29 92 92
Fax: 05 94 31 98 55
e-mail: dircay@cayenne.cayenne.ird.fr
Internet: www.cayenne.ird.fr

French Polynesia
Jean Fages
BP 529 - Papeete
Tel: (689) 50 62 00
Fax: (689) 42 95 55
e-mail: dirpapet@ird.pf

La Réunion
Bernard Larue
IRO/SEAS
BP 172 - 97492 Sainte-Clotilde cedex
Tel: 02 62 29 56 29
Fax: 02 62 28 48 79
e-mail: seas@univ-reunion.fr

larue@univ-reunion.fr

Martinique - Carribean
Georges-Henri Sala
BP 8006 - 97259 Fort-de-France cedex
Tel: 05 96 70 28 72
Fax: 059671 7316
e-mail: lordinot@outremer.com

New Caledonia
Christian Colin
Oirector and Representative for the Pacifie
BP A5 - Nouméa cedex 98848
Tel: (687) 26 10 00
Fax: (687) 26 07 92
e-mail: colin@noumea.ird.nc
Internet: www.ird.nc

Other countries

Bolivia
Bernard Pouyaud
CP 9214 - 00095 La Paz
Tel: (591 2) 22 77 24
Fax: (591 2) 22 58 46
e-mail: bpouyaud@mail.megalink.com

Brazil
Maurice Lourd
CP 7091 - Lago Sul - 71619-970
Brasilia (OF)
Tel: (5561) 248 53 23
Fax: (55 61) 248 53 78
e-mail: ird@apis.com.br
Internet: www.ird.org.br

Burkina Faso
Alain Casenave
01 BP 182 - Ouagadougou 01
Tel: (226) 30 67 37
Fax: (226) 31 03 85
e-mail: direction@ouaga.ird.bf
Internet: www.ird.bf
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Cameroon
Alain Valette
BP 1857 - Yaoundé
Tel: (237) 20 15 08
Fax: (237) 20 18 54
e-mail: valette@ird.uninet.cm

Central African Republic
Jean-Paul Giorgetti
BP 893 - Bangui
Tel: (236) 61 20 89
Fax: (236) 61 68 29

Chile
Pierrich Roperch
Casilla 53 390 - Correo Central - Santiago 1
Tel: (56 2) 236 34 64
Fax: (562) 23634 63
e-mail: properch@dgf.uchile.cl

Colombia
Valérie Verdier Michel
ClAT, Apartado Aereo 6713 - Cali
Tel: (572) 445 0112
Fax: (572) 445 0113
e-mail: ird@calipso.com.co

Congo
Jacques Geoffroy
Centre DGRST/IRD de Pointe-Noire
BP 1286 - Pointe-Noire
Tel: (242) 94 02 38/3638/37 43
Fax: (242) 94 39 81
e-mail: geoftO@calva.com

Côte d'Ivoire
Alain Morlière
15 BP 917 - Abidjan 15
Tel: (225) 21 24 37 79/21 35 96 03
Fax: (225) 21 24 65 04
e-mail: rep@ird.ci
Internet: www.ird.ci

Ecuador
Francis Kahn
Apartado Postal 17 12 857 - Quito
Tel: (593 2) 234 436
Fax: (593 2) 504 020
e-mail: fkahn@ecnet.ec

Egypt
François Paris
Ba 26 - Giza - code 12 211 - Cairo
Tel: (202) 362 0530
Fax: (202) 362 24 49
e-mail: parisfr@ird.fr

Guinea
André Fontana
BP 1984 - Conakry
Tel: (224) 41 3617
Fax: (224) 41 3564
e-mail: ird@eti-bull.net

Indonesia
Patrice Levang
IRD, Wisma Anugraha
Jalan Taman Kemang 32 B
Jakarta 12730
Tel: (62 21) 71 79 2114
Fax: (62 21) 71 792179
e-mail: ird-indo©rad.net.id



(844) 831 45 59
(844) 831 45 58
repird@fpt.vn
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Kenya
François Verdeaux
IRD cio IFRA
PO Box 58480 - Nairobi
Tel: (254) 2 22 19 22 / 2 21 45 85
Fax: (254) 2 21 4575
e-mail: ird@form-net.com

Madagascar
François Rivière
IRD, BP 434 - 101 Antananarivo
Tel: (261 20) 22 330 98
Fax: (261 20) 22 369 82
e-mail: randria@represent.ird.mg

Mali
Mission de coopération
et d'action culturelle
(IRD), BP 84 - Bamako
Tel: (223) 22 43 05 / 22 2774
Fax: (223) 22 75 88
e-mail: interim@bamako.ird.ml

Mexico
Henri Poupon
AP n° 57297 - 06501 Mexico OF
Tel: (52 5) 280 76 88 / 282 06 36
Fax: (52 5) 282 08 00
e-mail: irdmex@mail.internet.com.mx

Niger
Jean-Pierre Guengant
B.P. 11416 - Niamey
Tel: (227) 75 38 27 / 75 3115
Fax: (227) 75 20 54
e-mail: guengant@ird.ne
Internet: www.ird.ne

THE IRD AROUND THE WORLD

Peru
René Marocco
Casilla 18 - 1209 - Lima 18
Tel: (511) 4 22 4719
Fax: (511) 2 22 21 74
e-mail: ird@chavin.rcp.net.pe

Senegal
Jean-René Durand
Director and IRD Representative for
Gambia, Mauritania, Cape-Verde
and Guinea-Bissau
BP 1386 - Dakar
Tel: (221) 849 3535
Fax: (221) 832 43 07
e-mail: durandjr@ird.sn
Internet: www.ird.sn

South Africa
Benoît Antheaume
IRDllfas - POB 542
Newtown 2113 - Johannesburg
Tel: (2711) 83605 61 /62/63/64
Fax: (27 11) 836 58 50
e-mail: irdafsud@iafrica.com

Thailand
Roland Poss
IRD, Administrative building 9th floor,
Kasetsart University
Chatuchak - Bangkok 10900
Tel: (66 2) 942 87 25
Fax: (66 2) 942 87 26
e-mail: o-ird@ku.ac.th

Tunisia
Jacques Claude
BP 434 - 1004 El Menzah - Tunis
Tel: (2161) 75 00 09 / 75 01 83
Fax: (2161) 75 02 54
e-mail: ird.rep@ird.intl.ln

Vietnam
Bernard Hours
Ambassade de France
Service Culturel, 57 Than Hung Dao
Hanoï
Tel:
Fax:
e-mail:

CLORA (European Union)
Patrick Maillet
47 rue Montoyer
B 1000 Bruxelles
Tel: (32 2) 506 88 48
Fax: (32 2) 506 88 45
e-mail: maillet@clora.net
Internet: www.clora.net
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