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/LYUHW GHV -RXUQ«H

ORWDFFI

&KaUHV SDUWLFLSDQWHY FKHUV SDUWLFLSDQWYV

"HX[DQWSUaWBUHP LA WGRIER XU Q &HFV. H QW LELXSXUHRI U D P@BIW L R
UHFKHQRRKHHDWHDX%LHEPPX@RUJIDQLUVX K QLY BOVXBHUQDR® F H
DYHXQLPPHQWHDLWAHDRXPRXYWURXYRQWQLY HWWARMKG HBRKBHV
QRXYHOOH «GLWLRQ

/HVU«FHQMYVRGHW DQLFXWDHRKHUH VY QIR G D VPIRRQAD S S H OFCR-RER HD
FKDQJH PHDWP D WELRDX®IH Y SIWR/HR Q G « © HQAGEHD H X Y 2O HWX O Q « UD B E
WHUULWRABMS UHV V IVR@HWH V VR XHWHRQ | L UPH « F H V \GLHWY W D Q V | RAU
XVDJIHWDFFRPSDJOHER X Y HIPR[G VG HIHV W ISRENQSDUW BHO H XSO
«TXLW DE@EHO@IX U D E Q/HR X O HMF KO HQ UD QAW O LQWH U QHBURQ DD
QDW L RBOWHF KH 2BRKHDW HD X% LR PP XBRELOGNFRQQ DLV WMEHIR C
GHQRXYHQRIUP DYRULBFRW RQVW IBHIWSRQWIWREL O LU DHQWV HBE
DFWHXUV DFDG«PLTXHV HW QRQ DFDG«PLTXHV SRXU U«SRQGU

& HWI R X U QIHSU « V HBIVWHEQ YAX X\OL P SOMQ G H] YHRXOYHLY HIGB\W U W DI B Y D
GHWHFKHUPDK\F GDWQOH DG WGKSURJUDPRWB R X UV X DHWHK D Q HHYWO |
VFLHQW LH ®THS® W WELLH/Q D @ Y BIRR/Q V W LYV N Q@ DXFGIL TE H5 L D O RG KD U W
HW HFR FRQV W IDXFVMRBRIA Q M HRXQ G D P H DXUDROXVR Q F H W@ \M MWVR X @
FRPPH ELHQ FRPPXQ

2QH:DWHDX%LHR®EPPXQDVVHREBHHHMM[SHUWEMBRQQ «BNFDB «W X
GHWY «VHDX[VVXGHD D HF K HUGFHKIR O O H F \§ HWIEW/HKARQ R P L FXGIND D RF L
FLY L&CHW@LHY H UMV RWSIGIXIVW D Q G HF K H YOWBDHR X§'H U P BWF U R L @ HIWH J D
G H[SOBHHRXY HSOIOHMMMPHWWQKY UB HVR O X WARREGAU 3 WFHBIX G « | IOW ¢
XQH JHVWLRQ SOXV GXUDEOH GH O HDX

&HW R X U RIS U « S D IDMHIFHAR | DE L W DAHRBXWID/HOR U W HBX B W R MAHLE AR
GHSURMGXBW R JUDP®HBILY O OHDXUDSKIMWROUHND QW DSSXD 8QLY HW
%RUGHDRR<SDUWH RBHQMF K H BFKH QG HV (QY L UR Q & WP HR)SAD L¥ D Wi B
G +«02QNG]LQNSIG20&RXUWDEHQRXVHPHUF IWRPFVK D O H X U H X VIFRRX
UHPHUFk RIDWH PSIRXOH X B X WQ B QJLR®& X Y HOTOH. W BIMORHS U « V L GHEX\W
GH O (DX %RUGHDX[ 0O« WURSROH HW OH 5«VHDX 1D+DGH

IRWHPHUFLHPRQWNOHPBIXQFMR | DE& LW DOHBXWIDAL QTVAL D SR U W KBXBIWR |
GX SURJURPRPPHDWHD X %LHQ &RPPXQ

IRX¥RPSWREODLFKHVN¥FKD QJHNWYG « @R YDW HMF ¥ S O LE BMRRR
UHOHYHU HQVHPEOH OHV G«ILV DFWXHOV HW IXWXUV OL«V ¢ C

| «TXL3@H:DWHU (DX %LHQ &RPPXQ



/LYUHW GHV -RXUQ«H

/ HSURIWDP P H QDWRQDOGH UHFKHURKE
2 QH DWU ( DX %UHQ&RP P XQ

$YHPHKDQJHPHQRED®BUHVVLIRQWLURQQH P H@WDWKWR S M KXBl
UHV VR XHGEHHDNG R X FIR QW L Q N & (HIVD FiH U EHABIN' Y L H QXQER WD M HXRIXQR
VRFL«BWY-HVL2F@®«PH®MWSIRXO W) «JXODGMNFROQ POWR QFW LR Q QGH
«FRV\VWHPBIB«YHORSSHKRFADMY HB XWX VVD T U « F L H&XIP R WSJBHD C
HHVWHFRXYHUWNHXOHPHG@W¥ VR W BOL WO XKV S R QDEBIK HMGHD
GRXFH

/IDQA@DUV 2QH:DWHDX6LHR®PPXBVXS URJUD RMHV L BEDHF K H
YLVDBQ@GWYHORSHWRD QD LV \VEIPHB\R P D L@H HBRXAKDQIHBDUDG LK
U«KDELOLWHU O HDX FRPPH ELHQ FRPPXQ
OHQ¥XXQIB«ULRGH DQ¥HSURJUDFRHS L GRW KB 1560 Ph5*OHW15$GR
FRQW U ICH¥H WO QWU D Q V IHWLHRQMOHHMP S D FBMWK D Q JH P H Q RIE/IVX[O |
VRFLR «FRV\VW2PHV HQ JUDQFH P«WURSROLWDLQH HW XOW!
2QH:DWHMW X&HV 3URJUDPRAKYX SHPHQWMR UL EBIHFHKW UHFKSHO R U |
3(35H[SORUDWRVMHMX 2PH 30DOQQYHVWLVVE BNOWIAS ODQBD W
JRXYHUQHPHIRQMWOBQMDQYLHU &HVSURJUDP BHIW H F K H UE@W R F D Wd
FRQVWRXEBBYVROIHWD GHUVRRI®LQVHGRP DL YHYHQW LA RTDXH
FRPPHSULRULWR[QUIN\HDOWLRXERURS HHQLEVX QMWW UDQVIR U BBE
JUDQFH GH JUDQGH DPSOHXU

&R SLCBAVPIDWHKKIHGRXOK156$0DLRQSX\SRXOM65*0 HWK L E D XIDW
SRXO -158QH: D WHIQWHOQXGRQEGUKHUDQGYIIMFLHQW LHIQPREYOLXQ
FRPPXQDXWBG«PLAXSR®FDG«PLOKHW QWHUGLVFYS QORIQDGIE
TXHVWLRQV OL«HV ¢ O HDX

3BRXWHOHNHW « I LOHY SDUWHODEDG¥P L TO®SW R J U D PFRRQ W U L BXH
S UR MGIMWWY/L E Q «&/H 8 U R MAHRADW W LOVKRIOMHF RQ QDL VVIBQBH\WP H Q MAD |
RXWIERPPXQW«FHVVDIRX®URJUHWXHODHG « | LVFLHQW L LIGTFK®IW B D
2QH:DWHDX% LHR®RPPX@HG «IRYH:DWHRUDW VYR X USUREHYDJIXBWS ¢
¢ SURMRIXWH G WAR XV RP P X QD XFLH QW LIWLD R © BIHUP H W XUDH %S U R
JOREDOH HW WUDQVGLVFLSOLQDLUH

"HVL QLW L BWIGHHRDIDLARIH F K H UFK R Q | « U HQFIHNYQ W L GLHTX\W WM OD H ¢
TXHGHWFWLBEVRR S « UDMXURRYS « HIQW@ B W H U Q D WR @ DOW QW « J UG
SURJUDPPH HW FRQWULEXHQW ¢ I«G«UHU XQH m FRPPXQDXW
$ILGHSURSRXB8W W U D VQQIW HRD®D$MVD XHE HV R IGXY L Y DHO@/H X V D J H3J
O HDKWGHUHQIRU¥®GLDORYXHHQFH VRAHBUWRAIUDPPOH:DWMWDS <
«JDOHPHQUERPLBRLHQWEQWHKKH Q HIWLXRQDKL JB QN (WDWRAROOHF
WHUULW RDLO OPHDEO HXV D JHENY1* HWBHYZKHUF K HVBIVH® D X W WHRY
QRWDPPHE®U «V HRMKN WMGHN H U PEDFHH D WWRIX K D L&/GK UHWD FFRP S D
O HQVHBEGB UWIHVQ D W HWHW UD Q V IQM ERIQ V [SIRXHM SRQ OGN H QM
HQYLURQQHPHQWDX[ HW GH VRFL«W«
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https://www.onewater.fr/defis-scientifiques
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I..x AL ( %0! AOE«

300 «1A «XA..71« AX.zz0nJ

e &KOR«H )5('(3V&LVWDQWH JHVWLRQ DGPLQL
e DPLOLD /$7$0KDUJ«H GH FRPPXQLFDWLRQ ¢
e /XFLH 6%$/2028KHIIH GH SURJUDPPH &156

I .XXAL31 X0zAXR EO X AOkz AX.z nJ

0 HP EUHV GX FRP W SUVHOW DX[ -RXUQxH2 QH  DWAU

ARX Kk A zk .
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:DWHU LQ DQ DULGODQG FLW\ HFRV\VW
WUDGHRIIV DQG SRVLWLYH IXWXUHV LQ

1DQR % * UP P

(FRRIMM GHV «FRU VWP HY HABLRIHAHXUH ¢ GB QLYHMW G« IMCHGBU] RQD < VW 8 QI

: HDUH IQDWP HRI DFFHBIDWQ) JREDCRUMAY DQG QRZ KHUH LV WY P RUH HYIGHQWIMDOQ 1Q AV 96-HFDX M-
WH FROFHQADM SHRS®! DQG LQI IDWAKPUH DQG DUH RIWQ | RXQG DERQU FRDWY DQG UYHUY RULQ DUG DUHDV
FMEV DUH SDUAEX@UD YX@HDE®! VR WH LP SDFW Rl H WHP H Z HOWHUUHDWG HYHQW ) DALQU WY UHDOW
EXIGQ) UMIHQFH |RURXU RMEY UHTXLLHY GLYHUH VADMI LHY WDAQMI DM VRADO 6 HIRBRJIEDO (DG
WFKQREJ IFDOEXIOV7 FRP SROHQW IQ DMVWP V 6 DSSURDAK “ADMR UHTXILHY RXWIGH WH ER[ WIQN.QJ
DQG DQ HP SKDVY RQ SRVMIYH | XWUHY —Z L@BUHVHOAD FRQFHSVMDA LDP HZ RUN IRUB( 76 QWA LDMRQ DQG D
DSSURDFK |RUFR FUHDAQJ SRVMIH I XWUH YIMRQV VFHQDURY GHYHEBSHG DQG DSSTHG 1Q QIOH 1 RUK DG
/ DAQ $P HUFDQ AMHV ([ DP SGVILRP WH VFHQDUR GHYHBRSP HOWSLRAHW Z LGKLI K@ KWELYHH VADMI L
WDWDGGUHW X QLT XH FKDIBIQU HV DRLRW WH AN

$ FDVH VMG Rl 3KRHQ[ $UJRQD 86$ Z LI XUMHUIGXMADM WH YIMRQIQ) SUIRFHW 7KLY DUGDQG AW
GFDARQ DWH FRQIO(HQFH Rl VE R OUH GHVHUMIYHYY HODE®IG WH FRQYHMRQ Rl GHVHUMDQG DQG UYH
IGRGSOIQV \R IDP  [IHTBV WDWIRU P DQ \ HDWV VXSSRUMG GHYHBRSIQ) AMHY RQD VR XGP DMD E-
\VZ DAIRZ HG E\ WRVH YHY AMHY GXUQ) SRW! : —DSIG XUEDQL DARQ ( DUD FREQMA GUHDP HGRI D JUHHC
RDVV DQG WRVH YIMRQV SHOMMRGD, DV RQH Rl P DQ\ FROADGIPARQV VXURXQGIQ) Z DMULQ WILY GHVHU
AW : DMUZDV NH VR WH AWV H SDMRQ \ HAMKH DTXDWE HFRW VWP V WDWSURYIGH EHQH W VR 1A
IQKDEMBQW DLH KIGGHQ 7RGD\ V UHMGHQW | XQWDEXQGDQRH EXWOHIYRXVO P DIIOH 1P SHQGIQU WDUAW
. HMDQGY WUYH 1Q D G UYHEHG EHFDXVH Z DWU LV LOH I IFHQW UHBIOHG RQ @QG 1 DWLDD | @WK\
VWHDP VRl WH GHVHUADUH BMW/ I OVK) LOWH AW +RZ FRX@ 3KRHQ[ UIHVROH IW Z DMUFRQADGIPARQY Z W
Z DMUNVHQUMYH GHMIQ' ) XWH VRHQDURY FR GHYHERSHG Z W BFDOSDPMARQHY 1RUWH P HWRSROA,
DUHD UHJIRQDOVAD®! DQG 6RXW 0 RXQUALQ 9LAH Rl 3KRHQ]  GFDOFD®! EHIDQ VR DOVZ HUWDWI XHVARQ
WHYHDOQ WOGHRIIY @ DWU THDAUHY SURP LOHQWD 1Q YIMRQV Rl D IXVMUH WDMY UHMIHQOMOQ WH IDFH RI
H WHP H HYHOW @\H GLRXJKWIBRGIQ) DQG H WHP H KHDW



/DEORQGH&RPPHRWHXDQWLFOSHLWS BKRKWK D QJHPHIRNADGD HU D FGF

GH O 'HDX

) DFH DX FKDQIHP HQWI GREDO®! JUDQG P\ FB! GH GHDX HWWRXP 1V ¢ GHV SURVMRQY FURMADQMY 6«FKHUHWHY
AXHY P RGLIEDMRQ GHV UJIP HV GH SWASIMMRQ BV «TXIIEUHV K\ GIRBILTXHY VROWERXBIYHUAV ¢
RXWY BNV «FKHBNV &RP P HOWP RG«@/HU FHY WDQMRWP DMRQV " 4 XHY RXWY TXH®N FRRS«UMRQV
TXHBN VWDWJILHY P HWMH HQ SOFH SRXUP HX] VA SUSDUHU" &HW VBE®! LRQGH SLRSRVH GH FLRIVHU BA
UHI DUBV VAHQWILT XHV HARS«LDMRQQHY SRXUP IHX] FRP SUHQGLH FHV G\ QDP [TXHY HAIGHQWLHU BN GIYLHU
GDWASDURQ

$QP «H SDU) RUHQFH + DEHW &156

$YHF

e +HU«' RXYL@® 0 «WR) WDQAH

e 0 «@QH(WRWIDM 60 (* 5(*

e 1 IFROV'EHWSIHFHGCH DX $GRXU* DIRQH

¢ 6DQGEUOHIDXAHM 8 QYHMW YRUG-DX[ 0 RQWLICH

7DEGILROGH  "QUAULRIHU®NV HOWX[ GH GHDX FRP P HHP SUH OVIAV HVWHOOH@Y

/H\QRVLR® WP S UH HA@WWANQ W L DRI@\E M L V LUMIHH VW LRBQUH FER M®« | L QL&
GHO HI®OQVRERQWHPRFGBVRFLR K\GUR «FRVDGWOBIRY TX K Y R O XHWY F
W U DM H FSARR/IMULHESDHH VL <M R O XOHH Q BIP H W W FWHKXYRDLABWR EXPDL QB QA
JRXYHUQDQFH HW GH FRQWULEXHU ¢ O «YDOXDWLRQ GHV VROXW

$QLP«H S800FQH )HEEHWHUVLW« GH ORQWSHOOLHU

$YHF

e -HVV\ -DXSxDWH GH O (DX %RUGHDX[ 0« WURSROH
e *XLOODXPH -XJTXIDQHYV $023V

e BRSKLH /DUG\ )BQWBYQH

e 20LYLHU 3HRUY®HYDO



7DEG® LRQGH "QIAJRIHU BV VROMRQV SRXU XOH JHWMRQ GH GHDX DGDSWWH DX U<DDVWY GH\
VAUIVRILHY

/HG«YHORS S HIRBIER MV H QS O D BHV R O X WILRWP ¥J S RKD V V X IOHEIX U D E IGHIMRE
K\GURV\VWPPHOA L QW H U O RIJGEHD DR X Y H U QX HAVH U U L WHRI ¥ RYHPVR G D C
GHJIRXYHU QSGIKY HQW RRIQOMWLEWHM B O X W I RRGRWP P H QM\DIR X Y H U Q DSHRHW
DFFRPSDJMHQW «JG BGMURQHRIWVRGNEKQLEKRRY®RILKERQRP L TSRIMD L
VROXWER®HUVHPRPRMHGISULRERQ QMR O X WILRIQ¥Y HQ WFRQGMNYGH P D
DGDSWDWLRQV SDU G«IDXW GH PLVH HQ SODFH GH U2JOHV FRQFH

$QLP« 2DUYLHU %DULSIBWHD X

$YHF

e 6DUD )HUQD DS3H ]

e 9LQFHQW ODSUHXH WM GH O (DX $GRXU *DURQQH
e -«U«P\ 3LININMLGH(

e 6DELQH 6DXUBSH
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5«P L9t} HXO3&
/ HY GVSRMIY GREVHIDMRQ ¢ BQJ WP H  GHY VXSSRUN SRXUKSRQALH DX[ GV GH2QH DU (DX %4,
&RP P XQ

<[ IQ&DR 3&
5HWIQNQ) Z DWU* RYHLODQRH 5HARIQ LQJ UYHUUWIKW DV D VRRARUQRQ KXP DQLQFOMRQ

$UMXUKUHVSIQ YRXFDXG 3LRMW
"P SDRAVGH GYROMWRQ GHV RAFXSDWRQV HAGHY XMDIHY GX VROGHSXLY D 11Q GX ; ™, 2 V2 FBI VXU BV GEIW G
K\ GLRV VAP HY NDUMIXHY CH@ / RXH HAGH ) RQWILOH GHIODXFOX\WH

8P D' MVGHU 3URVMG QT XRW

1 HV DAGH QXFRLTXHY HMLRQGHP HOBX[ FRP P H RXWDGMGH GHY USSRV GHY FRP P XQDXWV P LELRELHOGH
DX[ VIAHW HOYLRQQHP HOBX]  DWARKHP HQW / DERIDWRLH G< FRBILH $GIQH 80 5 &156 8* $ 860 %

8 QYHMW * UHOREGISGHY

( QRD) DELH 3LRMW
3UYIMRQ GH GYROMRQ GH @ UHAWRXURH HQ HDX GXQ K\ GLR AP H NDUMIXH ¢ SDUAU GH P R GV K\ GR
FIP DM XHVVRXV I RUEDIHY DQMURSITXHY H HP SBIGX/H 0 RQBHIHU ) LDGFH

* HWHQGH ) HUODQGHY 3&
BRXAMILD GXUDELDMY GHVVRAR «FRA WP HY TXHB VRQABN YLDV VROMRQY"

0 DWIHX + HEHRW3 LRMW
&DUDRMUNVOWRQ GHY G QDP ITXHY K\ GIRBILT XHY HAGH @ UHKDUWHHQ HDX SDUP «WRGHY MM ITXHY SDWMYHY

1 R«P [H/ DERUH 3&
2 XWYHAP AMRGHVH DSSXLE XQHIRXYHLLDGRHGHO-DX FRP P HFRP P XQ

$P D- Q) DUKDQG 3&
" WEIHVFRP P XQVDX FRP P RQIQJ SOVTXKXP DIQ  HWX] FROFHSWHY HAH ScclHOAHY [ LDQEDMAY

&KIDD O HAHU 3RV T XRW
/ HV DAGHY QXFRLTXHY HMLRQQHP HMX] FRP P H RXWOH I LFDFH SRXU @ GAMPRQ GHY SDWRJ2 QHY HQ P LaHx
QDWUHD "™+3( "QM.DPARQV+ T\ 3DNRI QHY ( QMLRQQHP HOW  3HBLICDQ < TXISHO "$ 0 LELR «YROMRQ GH
"QMDRARQY GDQV GBQWIURSRA GH

0 DUQH5LFDX 3&
SHSUAHEMRQ GHVK\ GLRA VAP HY GDQV P SIHOMFDX 3&

%KQH 5D\ QDXG 6FKHD 3 LRVMW
4 XDQNHJ® UHKDUH H P LOHX | RIAMEUHARDUMI XH P «GWMILDQHD YID @ P RG«QDWRQ GX R FBI GH DX H
GHOQHIIH

«WP H5I0DXGR 3LRWW
9HY XCH P HOXUH IQMIIDARQ GHY KAMRI«QAWY J«RBITXH/ GDQV BV P RGN G«FRXGP HON GH
K\ GLRV WP HYNDUMIXHY - ®1FDV GH) RQBIQH GHIDXFOMH



ILYUHW GHV -RXUQ«H



SVADHU  &DURIWDSKIH GHV GVSRMWIEY GREVHYDMRQ FRP P HOWSURGXLLH XQ RXVIODGDSW DX[
ERVRIQV GHV [ XKUY XVIVOVIAX DY " K VD@1 EcVIP HOAS

8QGHREMHFGKBIUR MHEQEV:DWHIY HVBHSURGXXUHDUWRJIUBISELM SR’
G REVHUYOMERQQ TV LSUR G X LM WSGIVH XADVU D FW « U LWWIBFE R @ Q «HR/S UL
VSDWHBOHP S R UKD B Hi Q MHEY « W DEGILD J Q RM WD K MWSID UWG B8 UR G X F\B 1
FHW QIUDVWUG PR\ VWIXDF HB® UD QF W UR S R CHWWDW Q B P Bl \BLHIHY R U
OHRUVHQ/LVLEHWHXYDJHXYVHUYGAB «IGH QH:DW X% L KR PP XBWX G H-
SDUIPGRHYVHQ@HFH®! XERP S U H QGGHEHN W H G WX XXIW LO LV DIWHBRMBR Q Q
UHFKHUFKJXVIVODJLBGH¥F KHUFKH RSO LTERQPOHE « I LWXSURJUDPBHO DF
SXEOLDYINRFLRMEY HDGXE ODR \FHWSWH VS HFOVR B MG!HFW MW H 6 M BU « X |
FHWFWHRUM DUW LIFEXFOLHHXO HN Q M HKH L H Q W LHIVD XDHFABIXFEQ L RXH R O H F v
PDWLaUH G HDX HW DLQVL SRVHU OHV EDVHV GH O RXWLO FDUWR

$SYHF

e 5«PL %L]&XS6

e <YDQ &DED®B®HUR
e 6DUD )HUQD Q53K ]
e 6DUD 3XLMDBORQ

SWHOIMRIFRQVW UXE@WHWRIDU U BGLPM «ULPHQWOWHAR HVHLHQWLH
EHVRLQV RS«UDWLRQQHOV K _VDOOH EaWLPHQW $

$11Q GH BV LHQGLH BV SOV RS«UDMRQQHGN SRWMEGN [CHWEMHOWHOT XH BN TXHRQY VALHQT XHV TXI
DQIP HOWBI 3(35 2 Q- DWUVDSSXIHQAVXUGHY WALMRLLHY GH] S«UP HBMRQ 6XUFHY WALMRLLHY LOVDIL
GH FR FRQWAXLLH GHV TXHWRQY VAHQWLT XHY DYHE GV DRMXLY HQ SUHQDOWHQ FRP SW BV HOWIX] \RAR
«FRQRP LTXHV HWHOYLRQOHP HX|  VS«FLITXHV GH FHV WULMRILHY  &HV GHUHY SHXYHOWXWEP HO)
VDSSX\ HU VXU GV REVHUDWRILHY LkSHURUY GDQV B 3LRWWAIE@ 2EV DMWY 3& BN UHFKHUKH
G YHRSS«HV GDQV BV DXWHY SURWMW SRUAV SDU B SLRIWDP P H DIQVL TXH VXU BV FRQQDIMDQRHY GH\
DRMXWY GH FHV WULMRILHY  3RXU FROMEXHU ¢ GellQU FHV WIUMRILHY GH S«UP HOVMRQ  FHWDWTH
SWIRSRWH GH UXQIU BV 3IRWW &IEQV 3& GH 2 QH DWU TXL WOMQWGHY VROMRQY 3& GH @
JRXYHUQDQFH 3& GHOP SLHOM 3&  HAGBN DAWXLY DILQ GLOMHUG! SIRFHWXV GH FR FROWMAKPURQ G-
TXHVARQV VAHQWIT XHV SXUGIVASTDILHY VDSSX\ DOMXUBN GIVSRVMWY GREVHIYDARQ 3&

$YH

o 2 OVIHUYDUHADX "1 5%(

o <YDQ&DED@AR 96* 0

e ¥ HOHQGH) HUQDQGHV "1 5%(
* 6DWD)HODQGH "15%(

o —«WP\ 3UIDG "15%(

o 6D 3XINDEBRQ &156



$WHOLHU &RPPHQW FRPPXQLTXHU VXU O HDX " K VDOOF

1 HV VAHQWTXHY FRQQDMHQASDU DIWP HOABN HQWX] GH ODX P DIV FRP P HQWIHQGLH BXWY P HWDIH\
DFFHWEGN HWP SDRBQW SRXUGL «UHQW SXETEY JWDQG SXETE GeAGHXWY MXQHV P «GDV *
SHADMIHUGH K 1QYIW ¢ Ud @FKIU FREPAYHP HOWDX] REWBFBN LHQFROWAY GDQV @ FRP P XQIFDARC
VAHQWTXH HAE H S«<UP HOWMUGH QRXYH@N P DQIE UHV GH SDUR HUHWADQVP HAMH BN FRQQDMDQFHY

. WDYHWY GHV H HIAEHV HQ VRXV JURXSHV HWGHV P IVHV HQ WXDARQ BN SDUARSDQW DSSUHQGLRQWE
VP SALHUGXUGMVRXY ¢ FKRMU®N ERQV IRLP DV YIVXHY UM-DX] VRADX] SUMWH FRQI«UHQRHY HW
«@ERHUGHY EBIDQVRX P HADIHV P DUTXDQW

/ REMPW  UHSDUAU DYHF GHV SUDWIXHV HI I LEDFHY HWGHY RXWEY P P «GIDMP HOWUXWIVDEBN SRXUP LHX]
WDQWP HWH QP SRUBIQRH GH DX HWP REIMHUDXVRXUGH VD SUMHUYDARQ

8 Q DIMIHUFR@ERWDW HWFUDW SRXUWDOMRWP HUGH SHOAH VALHOWILT XH HQ P HWDIHV TXLP DUMXHQW

$YHF
e .DPLOLD /DWP@PHMDWHU (DX %LHQ &RPPXQ

SWHORRQVWUXQHRAIPDWHWQBPDUFIKKHGDJIJRIISRXHU«SRQBXHE « | IGH
2QH:DWHU (DX %LHQ &RPPXQ K _VDOOH EasWLPHQW $

' DV B SIRRQIHP HONGHV Wd Bf IRV GHV MBXUHV 2 OH DU FHWDMIHU YAH ¢ SRWHU BV
IRQGDARQY GXQ 0 22 & m(DX[ %4HQ &RP P XQ} RXWOGH IRUP DMRQ HWGH VHOMEIDDARQ DX[ JWDQGY
HOWIX[ GX 3(35 $YHF SSXLGH B9(' TXLQRXV DSSRUMD VRQ H SHUMH HQ H GDUIIQI QRXY YRXV
IQYMWARQV ¢ Ud @FKIUFRGPAAHP HQADXVRXUGH SOMEXWY TXHWMRQY  TXHY P HWDIHV F@V WDQWP HMH *
&RP P HOWDUAEX®IU DSSRUN VALHOWILT XHY HWUHRXLY GH WIULDIO * 4 XHGBNV HOYIHY  TXHGN 1G«HY TXH®!
P STFDMRQ " / REMPW HVAG P DILOHUHQVHP E®I XQH | RUP DMRQ DFFHVWE®! P REIDDMEH HAWSRUMXVH GH
VHQV FDSDE®! GH GLLIXVHUDGW HP HOWBN YDBIXUY HWFRQFHSW SRUMVSDU2 O DWU (DX YAHQ&RP P XQ

$SYHF
e JODYLH &HUQHVR/FRIULV7HFK
e &ODLUH /LVHEBHYHZ /\RQ

SWHOLHHWXQHWKHUFKHXIMHBXNSHUVSHFEFWkYBIN[ERQ O H DWMYRR HO
FROQVWIL VXX RUHOCGMMHXFHKWHUFKEHRBUMKIBEODHOVXOM HUULQMRWU|
K VDOOH EaWLPHQW $

/HSIRILP PH2QH DWMU (DX %4HQ &RP P XQ P HWHQ S@FH XQ UVHDX SRXU BN MIXQHY AKHURKHXU,
0 DWMU 3K 3RWERF P SOTX«V GDQV ®f SIRILP PH SIRMW AEQ@V SLRWWV OXWUDW HWSON
OUHP HOWE&H UM-DX VHLD XQ HVSDFH G «FKDQIH HWGH GVEXVMRQY DYHF HAHOWH BN MXQHY FKHUFKHXLY
/HV SUQASDX] REMPWV VRQWGH IRXUQU XQ HVSDFH GH VRXWHQ P XWHODX[ MXQHV FKHIFKHXW/
GRUDQIVHU GHV DWTHY HWGHV LKXQIRQV SRXU SDUR HU BIXV/ FRQQDIMDQRHY HABIXWY H S«UHORHY G
GMVAXWUGHY SRIMEBN «FRBIV MXQHY FKHUFKHXUY RU DQIMHV SDU2 Q4 DWU (DX 94HQ &RP P XQ GH IDILF
XQ QHQ DYHF GV DRV GX SLRILDP P H

$YHF
e 7KLEDXQV DV "15%(
¢ 1R«P H/DERUH "15%$(



SWHOLPAQH:DWHYULVL R QH:DWHUDX%LH&RPP XM WR XMW L P L VBH
REVHUYDWIWBOOSE RXU MWWWDHVWGRYRFILR K\GURV\VWaPBVO|
EsaWLPHQW $

2QH: DMU9IMRQ HAKQ FROVRUKP  LOWILODMRQDOT XL YIVH ¢ UHQI RUAHU®N FDSDRM GH JHWMRQ GXLDE®
GHV LMVRXUAHY HQ HDX HQ P RELOVDQWAREVHUYDUARQ VSDWDE! &HWDWITHULOYIW ¢ XQH Ukl Bf IRQ FROPAYF
VXUGBN G\ QDP TXHV GH UHFKHUFKH HAG RS«UDWRQQDDVDMRQ GH @ JHWRQ GH DX HOAH 2 QH :  DWU9IMRC
HAGI 3LRILDP P H2 QH DWU (DX %4HQ &RP P XQ QRWP P HADYHE ®f 3LRMMEIE@ $COUASDARQ 3&
GROAGREMPA! HVAGH P IHX] FRP SUHQGUH @ YDUDEIDA GH @ UHWRXUFH HQ HDX HWG! | ROPARQOHP HOAGH
K\ GLRV WP HVHQ ) LDQFH

$YH

o $P EWH* UP DXQV,15%(

o ) RUHQFH+DEHW &156

o ' HEKIQH/HRX[ &1(6

o 6lP RQO XQIHU 0 «WR ) IDGFH

SWHOLHIKSDUDV MRH[S«ULPHQWBWPRQITRWK2TEHKFKDQWLOG
FRQVHUYDWLRQ HW G DQDO\VHY GHV HDXJ. K VDOOH E

SHADWITHU YWMH ¢ FR FROWAKILH XQH H S«UP HOMMRQ FRP P XQH HQ YXH GH WAMMU GHV SLRRFREBI SRXL
XQH DTXDW2 TXH LOFXDPOAD Ve« BIFARQ GXQ VW GHV P DMFHV ¢ « FKDOWEBRQQOHU GHV DQDOWHY ¢ Uk DDVHUH!
GHVP R\ HQV GH FRQWHUYDMRQ

$YH

e 1 DVKDAH + HUr« ) RXUQHUHDX &156

¢ 0 DWI@H/ DILRD 8 QYHMW GH/\RQ
¢/ DXUHOWSIP RQ 8 QYHMW/\RQ

* (P P DOQXHIH 9X@HW&1 56

SWHOUBHVWIL BRW«H® D « XW L O LGADAD RMU D L Wb BI&(S DV HF R Q \WHH¥
PLVH HQ XYUH K _ VDOOH . EaWLPHQW $

-OVDIMGH | DLLH XQ «VBMGHV IHFKHIRKHV VXUD 5( 8 6(  SLRWW: 2& $15 9HQG«H (DX &BIP ROWUMDY

5(87  HWGH SUVHOMUBN LONU-W HATP WV GH FHWH VROWRQ VHERQ BN FROM WV HOYLLRQQOHP HOWEX]

«FRQRP ITXHV VDQUMILHY HOYILRQOHP HOBX] ¢ «FKHDBN FHGN GX SLRVIWGX WULMRILH GH P IVH HC
XYUH HWGX EDWIQ YHUDQWEDQY BITXHOB! SURMVIOWE LH

$YH

o 1DWP $IMO RXKHE "15$(

o QMUH$EDV &156

o BKUMWRSKH$XGRXIQ 68 (=

o 0 DID@* HUIQR 8 QYHMW 7RXEX\VH

o 1IFRDV5RAKH $I[ 0 DUWHBIS QYHIMW



SWHOLHU S5SHFEKDUJH GHV DTXLI2UHYV HQMHX[ HW VROXWLR:"

SHADMIHUYMH ¢ IDWHP EGUGHLI«UHQW DRWXLY VAHQWITXHY JHVARQQDILHY GH O-DX  FRBPWWY HW
DILQ GH FR FRQVWAKILH XQH Ul Bf LRQ VXUBN HOWIX] DXVRXUGH @ UHAKDLI H GHV DT X2 UHV QEUHV HWFDSWV
4 XHGBN RSSRUMQIAY SRXU DP «IRUHU @ UHAKDUIH GHV DTXLU2 UHV GDQV XQ FRQM W GH FKDQIHP HQ\
FIP DATXH HWGH WIQURQ FLRMDOW VXUD URWRXUFH HQ HDX ( VWAFH XQH VROMRQ SRXUMGDSVMRQ HAED
UMIHORH GHVVRAR K\ GLRV WP HV™

$YHF

o GKUWRSKH' RXDG 8QYHMW GH/\RQ

o ) GRUHQFH +DEHW &156

o &HAMI+HIYDX] %6*0

o 9«URQITXH/ HRQDUEL 8 QYHMW GHO RQSHIHU
o SKUWHIBI 0 DUIQ 8 QLYH MW 3DUY 6DFD

o ' DQE®GI9DWRV 6RIERQEHS QYHMW

SWHOISHEHQWHHP SUHHOWRIPPH RPP XY HUUL WRIWKWDEB RXYHUQBE

FRQVWUXLWH GHV_VRFLR K\GURV\VW?2PHY . K VDOOH Eno

/ HP SUIHOM HDX UH ®@Wi XQH GLYHUAW GLP SDRW SHUEXY HAIQWLBUY SDUGN DRMXLY HAWAMXPXUKY SDL
GV GIVSRVWY GH JRXYHUDORH TXL GIXU SHP HAMQWGH VH SRMMRQOHU &HADMIHU ¢ QOMUDAH  GH\
SIRMW AEQ@V (P SLHOM HWHOAQHD! 3& HW* RXYHIQDQFH 3&  H S®RH @ FR FROWMXPURQ G
FHWH HP SUHOWI FRP P H RXWOGH GIDIQRWIF GH GIDBRIXH HAGH WDQV RUP DMRQ GHV VRAR K\ GLRV VWP HV
(Q ARMDQABN G\ QDP ITXHV QDMUHBN SUDATXHY VRADGN HAFDGUHY IQWIMWRQOHY IOIOMURIH - @
GIIQMRQ @ P HVXH HWOXVDIH GHY HP SUIHOQWY HDX \WMULMRUDGN HQ FROW] W DIUFR®! HWXLEDIQ B\
LHSUVHQEMRQY TXH BN DAMXUY VH IRQWGH @  SDUAH QDWUHD® GH OP SLHOM  FHVAS GILH GHY UHDMRQA
HQWH VRXUFHV HAIP SDRW ¢ WIDYHWY BV WDQM HIW HAGYROMRQ GH G-DX HQ TXDOWA HAHQ TXDOW / DWATH,
P HWUD MFFHQAXU @ GLYHIMW HAGQWI UMRQ GHV LQGIFEDWXLY BNV GIP HOVRQV VSDMDBN HAMP SRUHTA
GHV IP SDFW  HAWVXU QQMUDPARQ GHV DRMXWY/ KXP DIQV HWQRQ KXP DIQV -OYMWH ¢ IDILH «P HUHU G-
QRXYHDX] WDYDX] HARXWY SDUARSDWY DX VHQ GH 2 QH DWAU (DX %HQ &RP P XQ DX VHIFH GXQF
JRXYHLODQRH GH G-DX SHQWH FRP P HXQFRP P XQ

$YHF

o -HDQ5D\QD@' H' LHX]\ &156

o 0 DUQHS5LFDX 8 QLYHMW GH5HIQHY
e *ZHUD OP IH®G &156



SWHU 6\ QHUJLHV HOAH 7HUD )RWP D HW2 O+ DWAJ (DX %4HQ &RP P XQ K VD@1
EcWiP

&HIWW H O LMH « 1O « PKIFLR O O D E R BIIMW/RABY\R J U D PR : D W(IBDL% L SRR P P X 8 \@
SURMEB/B$250$G R QONG « V@ REVHHWEHE « | L @HYQ W H U D F VR RQNT M I H O Lo
KXPDLQV HW OHXU HQYLURQQHPHQW

~GURSRA/HWHVWGIBODWHI B UPEVH U YOV RWX DS S XX HWY «VHDGHFDSW
L QW H O GIRMRGW R UXNNHAR X Y Q. O HRO W L P H VARDXISIQMMDIR L QBHX 16 HFD S W
VXU OHV G\QDPLTXHV KXPDLQH ELRWLTXH HW DELRWLTXH HW OH!.

SYHF

e "VDEHOOH "X G

¢ +«03QH %XGRIGENL

e 5«PL %L]&XE®H

« "WDEHOOH 'RPDEYRQ

e OLUJLQLH ®ABBUG

e J)ORUHQFH +DIBHW YV

e *ZHQD-O "PEHG6

e /IDXUHQW /RQJIXEYH&JQH
e -«U«P\ 3LIIMGY(

¢« /IDXUHQW 68@RXHUVLW« /\RQ


https://terra-forma.cnrs.fr/

ILYUHW GHV -RXUQ«H



$15%OXHEWDWMIDGRQYGCLWIRXEBHEROLW KTWKHWLTXBY «VHUF HIDOXD |
UHVVRXUFHY HQ HDX HW OHV «FRV\VW?2PHYV

[ HV VW ROWGH |RUMV FDSDAWY GDIW / HY SROAT XHY SXEQI XHY VHRRUHGY RQAGH |RUN LP SDRW VXL
GDX /D WDQMMRQ VRAR «FRAJIITXH SDWH SDU GHV FKDQIHP HQW GDQV GV SROW XHV SXEQI XHV
YEXHOVIM FROMEXH ¢ LHBIYHU®!I GeIL GX SLIRIWDP P H2 QH DU ( DX %4HQ &RP P XQ HQ WH IRFDDVDQ
VXUGNV DRPARQV BV IQOMMVRQV « VIDT XHV

$XWIXO/

o 6\ ODIQYDURQH FRRUGICDWKU "1 5%(

o 6«YHUQH YRXDUG -RQDVUARXIARQ "$&

e * DEUHI YRXGDX * «DAHOH ( QGHUD /676 "1 5%(

* 0 DIDOHYRXLE@QF 3LHUH/ RXLVO D\DX[ /XNH: KDBA 805 * ($8 &5%'

o SUCDXGOXFV /($* 8QY * IHREBISGHY

o -RDQ&RUALDVO XQR| &' 8QYHMW GHIRUGHDX]

o $XGH)DUQHM "(* 3 8QLYHMW 3DUY 6DFDA

o 6DWD)HODQGH $* "5 "15%(

*  -HDQ 3KLOSSH 9LGDO) (D %4.DQIHU 1 LFRMV/ DP RXWRX] / RXIMHO [P HDX 5LYH.D "1 5%(

SSSURFRRIXSOKHMW RI«RORHWKRHWKLP L GXHWWW2PH XLIPBRMO WL F R
%HDXFH SRXU FROWULEXHU ¢ OD JHVWLRQ HIILFDFH GHV UH

8Q DTXU2 H FDSW QuFHWW XQH ERQOH FRP SUKHOMRQ GH VRQ | RQPRQOHP HOWSRXU SRXYRIU HQ DWXUHU XQF

JHVRQ GXIDEG! 1 RXV SUMHRQY LEL BV UVXIW REWIQXY VXU X2 UH P XGFRXFKHV GHV FDBDILHY GH %-DXFH HC

UJIRQ &HOAH GX SLRWW ( (6$&

/D P «WRGRRJIH [P SOrXH GLGHWIHU BV ] ROHV SRWMME@N GH UHKDUH HAGH G«FKDUWH GDQDOVHU @ EDVH G-

GRQQHV Sl] RP «WITXHV J«RAKIP [TXHY HWIVRVRSITXHV GHV HDX[ BN WP SV GH \WNRXU GHV HDX[ DIQVL TXH GA

QRXYHTN GRQQ«HV DFTXIVHV VXUGHV « A DOWIRQV G HDX VRXWIULDIOH

1 HV SUQASDX] UVXEIW GH FHV DSSRAKHV VROW

e /D IRWP DARQ GHV FDBDILHV GH %-DXFH FRP SUHQG GHX[ VRXV XQIWV DTXU2 UHV V«SDUHV SDU XQ DTXMILL
@®FDOP HOW

o/ H MMQOFH GXQH UHFKDUH [P SRUBQM GDQV G WVGH @TXL2 H ] RQH Ry BN FDBDILHY GH %HDXFH QDI GIXUHQ
SV

o 8 QHWHARQGH] RQH GHUHKDUH H MM SOV DX 6XG GDQV AQMEQRDOGH &RQAHY

o /HVIRVRSHY GX FDLERQH IORUDQITXH GMRXY & HW & P ROWHWKQ YIHMAMP HMDSSDUHOWGHY HDX[ GDQV@
GILHMRQ RSSRV«H ¢ GFRXBP HOAMMVTX ¢ ND%3  FRQILLP DOWD SRWMELDA GXQH UHP RQWH GHDX SURIRQGH

&HV UHFKHUFKHY FRQMEXHQASBIOHP HOAS UHBIVHUBN Gl IV GX SIRIDP P H2 Q' DWU- ( DX %4HQ 3URIWDP P H FDULL

HVWSUP RUGIDOGH FRP SUHQGUH ®f |RQPARQQHP HOWGH FHWDTXL2 LH SRXU SHP HMH XQH JHMRQ GXIDE®! GH @

UWRXUFH &HWDTXLE LH «VBQWGM |RUMP HOAH SEIW SRXUMIP HMMMRQ HQ HDX SRWE®G! HWSRXU QI UEXEMH L

HVAP SRUBQAGH SUYHQUVRXWM Geed LDGDMRQ TXDQWEMYH RX TXDOYH GH FHMDTXUA LH * H SOV @ P «\WRGREJLE

GeYHBRSS«H VXU @TXU2 WH GHV FDBDILHY GH %-DXFH VRXV 6RBIQH GHYLDIWSRXYRIU -WH DSSTX«H ¢ GDXWH

DTXLL2 UHV FDSWV HVWRXV FRXYHUAUH HADIQVLDP «QRUHU® FRQQDM/DQRH JGRED®! GHV DTXIL2 UHV FDSWV

$XWXU
o $GUHQ&/ $9($8 8QYHMW 3DUY6DFDA



$VP RVSKHUF 0 HDVXUHP HOWRI (P HUILQ) &RQVIDP LODQW ' HYHBRSP HOAMRI $ QDOWFDO0 HVKRG\
| RU3 DUAEXDWA DOG * DVWHRXV3KDVWVE) / & +50 6 DQG* & 06 0 6

(PHUJLERQWDPLQ@YWVYIBUHGRPLQRQWHAX OD@MWIGU R S RRIKHHOALLAF IV & YDW
XELTXLWRISWH YV H@W VYR IZO® W HEURR J LW D DOVIXQV DAFRQ F HQ W U DW.IPFS® R QW |
HQYLUR QPGIEX\P DIQH D O/WE RRKIAG H U V WKRLROGHH V H DRIF&WK D X L VW R U RFIXG
RO TXDWQFLURQPWHKBIWAP RV S KBVBIP HUJB®S LY RMDB BLRW K HALLLWY S H U/Q @ (€
F\F C8P R QW KWR X U RHH/P LV V LREDWW H Z W H D WSGIMOWAS V K D YEH HIQG H Q WL
SRW H AR DU L EXFORHLDA&IVEY K U R B HKU R V R O Z]LDABKK R BB XU V WLQUXIR O D W L M
FRQFHQW UDDMURIQRSI PWRJ PWZKHVHPLV YV LIRQWRP SDWW Q RHFRP SR X |
LQFOXGLQJ SKDUPDFHXWLFDOV SHUIOXRULQDWHG FRPSRXQGV V
7REHWVFKD UDF WMMKHYWHVHQEWKBLWZRERP SO H P H @QDO\ WLHVDIOR B/
GHYHORSRBDV X(BVL ERWKKSIDUMXODQYED\SKDVHKH SSURBRR E L QCH\T
FKURPDW R JAURDSKIWHIGL JK UHVRPXWMSHFWURFEWB0DQGDWKURPDWR
FRXS QWU LBXOMHG UXBRUMSHFWURPEVE\0680W UD VR XQ GHDW W D\FWHIGKG
ZHURISW L P D]®I®D O L GIIRWMZ®D P S ORQW U LILIOWR D WU RVROOHB Q&R Q\X UH
IRDPV 38)V IRU VHPL YRODWLOH FRPSRXQGYV
7KHPHWKRZHWURSWLP LWRI G KD QFKYH QV L VDIOW MO H F R LW KBY® D O \MRHW (&'
H[KLEL@ILYHENH LFRFK SRIRFDHUMWH D FW HRGQ JHR P  WR ZLWOKL P
RITXDQWLILFDWURQFKSEQRRIJUBAWXEIPFHWHSJ P UDQ ZHK L GPH Q L P L \PLDQN
HIIHF¥K\S URWRGFRVVORSHED SS OWHR® Y L U R Q PHDPVS DRV V HVKAR QW U L R
273V WR DWPRVSKHULF HPLVVLRQV RI (&V

7K LWW XGH S U H VIFQW LW VR Z DLFR P S U H K H R @ G I V W B Q\GKBOWIP R V S K BIR
(& VVKH G GO RIKGW K HILRJD @ LSR O O XDALRROW H QW & D OF DIW KR @ B OH D OAKKP/D \
VSHFWURPHWDSSDREBIF®R QWU LVERWKD QR)QUQGHUVWRQWKBWPRVS
LPSOLFDWLRQV RI HPHUJLQJ FRQWDPLQDQWYV IURP ZDVWHZDWHU

$XWHXUV

e *HRIIUR\ '8325%AGUR VFLHQFHV ORQWSHOOLHU 8QLYHUVLW« GH
e +«02QH )(1VGUR VFLHQFHY ORQWSHOOLHU 8QLYHUVLW« GH ORC
e (OHQD *20¢%*GUR VFLHQFHYV ORQWSHOOLHU 8QLYHUVLW« GH ORQ
e (VWHYDQ 02"#8B'UR VFLHQFHYV ORQWSHOOLHU 8QLYHUVLW« GH |



%5& (QM_SOOLHU HQYLURQQHPHQW GH O LQIUDVWUXFWXUH 5

5$5H 5«VHDX [ LDQEDLY GH &HQAHV GH 5 HWRXURHY URERI LT XHV SRXUD UHFKHUAKH HQ EIR®IIH DILRQRP Lt
HWHQYILRQOHP HQW HVXQH 1O LDVAKPWH QDARQD®! GH UHFKHURKH TXL VDSSXIH VXU AQT UMDX[ Rx
SITHY GH &HMWHY GH 5 HWRXUFHV URBRITXHY &5% &HV SLIHY FROVHIYHOAGHY IHWRXUAHV J « QW XHY
J«QRP [TXHV FMELRBILTXHY DWHP EQHV HAFDLDRWUM<HY DIOVLTXH BNV GRQQ<HV TXL BXUVROADWRAHY
VXUGN DQP DX[ GRP HVWIXHV HAWBN HVS? FHV VDXYDIHV DSSDUHQWHY BV SOQWY P RG Bl RX FXGR«HY
®V DIEWHY IRIHWWMHY GV P IRR RUDQM HV GIQWU-WDILRQRP ITXH RX DIWR DIP HQMILH GV P IR
RUIDQIVP HY HARLI DQVP HY GH GHOYILRQOHP HOWBN VRY

9%5& (QF FRP SUHQG GHV FRIDPARQV GH IMARXUAHV EIRBIITXHV GeGlHV DX[ VRY DX[ DUMIRSRGHV H
SHWVP DP P L2 UHV DX] WAXY GH SRIMRQVHWDX] FKDP SLIQRQVP \ FRWKI] HQV DUEXVEX@ILHY

1 HV FROPARQV GH %68 ( QY ROASRXUREMPW GH FDUDPWUMHUGHOYLLRQOHP HOAHWWD G\ QDP LTXH GDQV ®
FDGLH GH UHAKHUAKHY HQ DIWR«FR®RIIH HQ «FRWR[ LERBJIH DIV TXH SRXU GHV SURE@P DWFXHV GF
EIRVUP XOMRQ HWGH ELRFRQOW] B

965& ( QY FROWEXHDX] U ®f IRQVFROFH.ODOMD FROMMMRQ GXQH $TXDWE TXH 3&

$XWIXV/

o (PPDQXH®I$57* ( 805 (&26<6"15%( $IJURBDUVZHK 8 QLYHIW 3DUY 6DFDA

o &QH )$"95( 35”0 27 805 $JIRFRBIIH "15$( "QWMASIIR ' IRQ 8 QYHMW YRXURICH ) UDQFKH
S&RP W

o )UGUFO $5&+$1" 8 ( 8QW ([ S<UP HBBIG( FRBILHHAG( FRF] IFRBIHSTXDAWXH "1 5$(

o B6DPXHID 21' < 805 $IRFRBIIH "1 5%( "QMMBILR' IRQ 8 QYHMW YRXWRIQH) DQFKH &RP W

o &KUWDQO 28*"1 805 (826<6"15%( $IRBDUVZHK 8 QYHMW 3DUV 6DFDA

o &@H5$7( 85°QR 6RY "15%$( &HIHIDOGH/ RILH

o "LIN5(' (& (5 805 $IRFRBIIH "15%( "QMMBILR' IVRQ 8 QYHMW IRXWRIQH) DGFKH &RP W

o 1IFRDV5"6 "QUMMWRSKID $IUREIRWK "1 5%( 8 QYHMW &TWGS$] XU &1 56

o B\OMH: $527 "QUMVBRSKID $IUREIRWK "1 5$( 8 QYHMW &TWGS] XU &1 56



«JUDGDWIHPQFURSRO RXNDOWNVTSCHRHPEUD QHOWHFWUR U « IFRRXISY
«OHFWUR R[\GDWLRQ HW «OHFWUR )HQWRQ

$YHE @ULLY«<H GH QRXYHDN U BP HOAMRQY ' (58  LOGHYIHQAWHWHOMHOGH G YHRSSHU GHV SURF«Gx\
FDSDE®N GH G«J IDGHUH | LEDFHP HQABN P LELRSREXDQW ¢ GHV FRVAV P DWM<V 3DLP LGN P LFRSREGXDQA
GIOWU-W BV FRP SRWV SKDLP DRHXWIXHY GV SHWHAGHY RX ®V FRP SRV SHUGRWRDDI @V H
SROIGRIRDBA @V 3)$6  UHSUVHOMOWXQ Gl L SDUAEXTHU HQ WDVRQ GH BXU SHOMMEQRH HWGH GIX1
W AW $IQL FH SIRVWMWVIQAUHWH DX WOIMP HQW«GPARFKIP [TXH «®PAR R[\ GDMRQ DQRGITXH H
SIRR«G« «BPUR ) HARQ GXQ FRANEIOGH WRIY P IFIRSR@DQW 3)2$ ' IXIRQ HWEDEDP D «SIQH ¢ GH\
FROFHOAMMRQVGH ~ wd / GDQV XQ SHP «DWGH EIRWDPWMXUS P HP ELDQH / «\MGH LQWJ UH OGMVDWRC
GH P HP ELDOHV «BPAWR WDPRYHY HQ R] \ GH GH WQH VRXV WRHFKLP RHWTXHY 712  HQ VBQWT X DORGH
SHIP HMZQW® IRWP DWRQ GH WDGIEDX] K\ GLR[\ BV B/ GH MSSTIMRQ GXQ FRXWDQW«BRMTXH &H\
WDGIFDX[ YROWFRQMEXHU ¢ QTP IQDARQ GH @ ' &2 GXH HW¢ @ GeJWDGDMRQ GHY P IFLRSREXDQW
/ HILEDAW GH Gx®PWR R] \ GDARQ VHX®! HARX FRXS@H DX SIRF«G« «BPWR ) HORQ HWYDOX«H SDU B
P HUXUHV GX VBX] G«P LODARQ GHV P LELIRSREXDQW HWGX VX[ GH P 1O« LDIVDMRQ HQ | DVDQAYDUHUG! 1 O]
GHSHP«DW ¢ /0 + SDADQA WDYHW @ P HP ELDOH HAD GHOMW GH FRXWDQADSSM X«H ¢

P$FP  / «YROMRQ GH® W IAW DUUX- 9LEUR [IMKHL HNI DBP HOWMXIYIH DX FRXUY GHY WDIMWP HOW
DILQ G« YDXHUQP SDPASRWOMHOGHY VRXV SURGXIW J«QxlicV VXU @ TXDDY GH GHDX WOMH / HV UVXGDA
LQGLT XHOW XH Ge®BPAR R] \ GDARQ VHX®! SUVHOM XQH H I LEDAW @P IWH DYHE XQH GJIDGIMRQGH G
3)2$ DSBV  KHXUHV G«®PAR R[\ GDARQ (Q UHYDQFKH (MSSTADMRQ GX SWRF«G« FRXS@ SHP HWGH
GJWDGHUBNVWRIY P IRRSRBMDQV ¢ SVGH  DSUHV DSSTFMRQ GXQH FKDUIH «BPWITXH VS«ALITXH G-

NKP VRW N KP

$XWIXV/

o ODRUHIYR 1172/ "QWIMW XURS<HQYGHVO HP ELDQHY 8 QYHMW GHO RQSHTHJ

o ODFES(7"L "QUAMW XRS«HQGHVO HP ELDGHY 8 QLYHIMW GHO RQSHTHU

o 0C[IP * %57 9/ $6 "QMMW XURS<HI GHVO HP ELDQHV 8 QLYHMW GHO RQSHIHJ

o ODF+(5$1 "QUMMW XURS«HQGHVO HP ELDQHY 8 QYHMW GHO RQSHTEHU

o HDQOH/ ( %(8; /( &255( "QWMW XLRS«HQ GHVO HP ELDQHY 8 QYHMW GHO RQSHIHU
o *HRIWR /(6%* ( "QUAMW XURS«HQ GHVO HP ELDGHY 8 QLYHIMW GHO RQEHTHU

o (GB 3(7"7 "QMMW XURS<HYGHVO HP ELDQHY 8 QYHMW GHO RQUSHTHJ

o D IQ<$1* QUMW XLRS<HQ GHVO HP ELDQHY 8 QYHMW GHO RQSHTHJ



(DXXVDJHWOLPIPWR G « O ISRXIQ W L FO BG¢I LIGHE HP D b QRD & XE D V V& KD
9LQJHDQQH@

" DQV XQ FROM W GH FKDQIHP HQWFTP DT XH HAGH SUHMRQV FURMADQMY VXU BN URWRXLFHY HQ HDX
SIRMWGYHRSSH XQH P RG«@Q/IMRQ K\ GLRBITXH LQWIUH GX EDWMOQ GH @ 9IQIHDQQH DI OHOWGH @
6D QH HW] RQH VDWJITXH SRXUMIP HMMRQ GX FDQDOHOWH &KDP SDIQH HW/RXUWRIQH HWHOWHOE ©
QDYLIDMRQ [OXYIDB! /H P RG*® UHSRWH VXU XQH EDWH GH GRQQ<HV J«RIWDSKITXHY FIP DATXHV H
K\ GIRBITXHV FRQR@xH HWMP X BV HIHV FRP EIQ«V GV SUGYHP HOW GHV 1QI LDWAKPXUHA
K\ GIDX@ XHY UMHYRILY FDQDX]  HAGHY « YROMRQV FTP DU XHV VXU @ GIVSRQIEIMA HQ HDX &H WDYDL
FROMEXH DX G«IL 2 QH DWU m $QWASDMRQ } HQ UHQIRWEDQW® FDSDAW ¢ SWYRIU @ YDUDELMA
K\ GLRBILTXH [XVMUH HAE «YDOHU BN DUEIMDIHY HOWH BV XVDIHY GH ODX  QDYLIDARQ ULIDARQ HDX
SRWEG! «FRV WP HY -OVIQURIWGDQV XQH DSSLRFKH GH @ * HVRQ -QWJIUcH GHV SHWRXUAHV HQ (DX r
* 5( } HWRXWHQAD SOQULFDWRQ GH SROATXHY SXEQ XHV YID GHV VE<QDURY GH JHVARQ DGDSVIMYH | DFF
DX VAHW K\ GUTXH 2

$XWXU
e "NDP 9287"5$0 ( 8 QYHMW GH/ RUDICH

P SDRWGHV | HX[ GH IRU-WXUMD TXDDW GHY «FRV WP HY DTXDWITXHY DODOVH QROHAEQHCGH@
FROVIDP LODVRQ RUIDQTXH

/HVHXBHR U YR QOAHS O XMB O XV « TX HBIWY H XIUPVS D PMXD HAF R VAV W IPTHAD W |
VRQBMX¥EDUDFW JUREMWEXSIUIR MRWW HW@MHV S« FLIOLHB SGRAWWH Y QFHQ G Xid
FRPSRVLWHROQXEGHUXLYVYVHO GING HQW. O WHMD WXBRYS HU F X VYRR & 'Q WLXIO |
«FRV\VW2PHXYDWLHXEBHVVRXUFHD X3RXUW«SRQGUHHWEMH FAMMD L[L Y GI
GLII«UH@WWVYLFRQWWUSHURGXSWIV¥DUDFW «SDAVGHAD Q D O\\HRQF LE O &L
FKURPDWRJODSXERNSOED/SHFW UR POV & KD X W VRO X WHMRQ W U
«W X G DHHWR® W GSHD USAU « O H Y XIDWWU DRLRU BH K Q F H Q GILMGH \D X W D BN V R GIVG |
ERL®HGLII«UHBWH/Q¥H VY REW: QO D E R U DB/RQMHIV R Q G L WAFRIW U 00 & B
G «WHUPQIBMUF LI LEHMMY VHQFEXHYHAR P S R\RWJI D Q L DX HIW LO EB+S\R B H ¥ X
/ DOQDOQRIQ FLEG®HMWDL[LY ISRG X & WS\D U WELHUF H VP D W U L E H ¥2 O «SHMIHPW WXIQ@
FDUDFW«UQLEBDWNRDXVERYMLEMHP SUHL GWIFHQCQBRQWDP L RLWDR!
GHWDXGH XU IDHFMR X W H U U/BI MO RO W G MFW WANHX G H U P H W \G BIRL.GWX{ Y D O JOH
LPSDFS\RWHQWHNBX[GHIRU-WX B IRQFW LR Q QHWHBIR G L Y HWW & RV \V W
DTXDWLDXBYXHYXWD/DQWXPDL@HWWHFKHUFKIR GRQBX[G«ILVHW G|
SURJUDPRBH:DWISRUWDQXWO HPSUHGRWHFWLY KWRBLQHWGHVSURFH
HQYLURQQHPHQWDX[ VXU OD TXDOLW« GH O HDX HW VXU OD PLVH

$XWHXUV

e +«02QH %8'="8@LYHUVLW« GH %YRUGHDX[ &156 %RUGHDX[ "13 (:
¢ ODULH +«02QH "8QLMBHUVLW« GH %RUGHDX[ &156 %RUGHDX[ "13
e /LVD /$+(BQRLYHUVLW« GH %RUGHDX[ &156 %RUGHDX[ "13 (32&



"PSDEFWXPDUQDVEKWDOLE«UDWHARRWULP KWW GLPHGWMUBIHWE
KAGUDXOLTXH HXWURSKH

/ HV UHWQXHV K\ GLDXATXHY SHXYHQAMRXITUU GH SLREGP HV @&V ¢ GHXWRSKIVDWRQ E®RP V GH P DOREDPWUHY
K\SR[IH SHUM GH EIRGIYHMW  &HD HVWGY ¢ QFFXP XOMRQ GH QXWIP HQV DJRW 1 HWSKRVSKRIH 3
SUQASDBP HQWSIRYHQDQAGX EDWQ YHIDQURX GH @ FKDUIH LOWLOH GHV VeGP HQW GH @ LHMOXH ' H QRP EUHX]
HIRUWW RQW«W IDW SRXU WGXILH BV DSSRUV H WLOHY GH QXWP HQW P DIV FHV P HVXUHY VRQWHQ DDA
LQUXI | LVDQWAY FDUXQH JUDQGH SDUAH GH @D RM HAGX SKRVSKRUH SLRYIHQQHQAGH @ FKDUIH LOWARH GHV VeGP HQW
| «YDOXDARQ HMD FRP SUKHMRQ GHV 10 IOWILRHY GH QXWIP HQW 1 3 SURYHQDQWGHV VGLP HQW VRQWGRGF
HWHQMHGN SRXUSUYHQAU® GWURUDARQ GH @ TXDOA GH GHDX GDQV BV UVHUYRILY HWSRXUDGDSWU BXUIHARQ
/ 1P SDRWGX P DUQDJH TXL SURYRTXH WA FKHP HOWSXLY @ UHP IVH HQ HDX GHV \«GIP HQW GX EDUDIH VXU @
G\ QDP ITXH EIRI«RAKIP [TXH ¢ QQWMUIDFH HDX VeGP HQWHVM HQ SDUAEXTHU P DOFRP SUV 3RXUEIQWAHY | RQHV G-
P DLODIH SRXUDIHQWFRQMEXHU GH P DQ2 UH W QUIFDWYH DX | RQPRQQHP HWEIRI«RAKIP ITXH GHY UAWIQXHY HC
SDUAEXTHUGDQV XQ FROM[ W GH FKDQIHP HWRTP DT XH R» BV «SIVRGHV G DWA FKHP HWSRXULDIHQWAWH GH SOV HC
SOV I UTXHW / «WMGH P HQ«H D FROWW ¢ FREBFWUGHV V«GLP HOW DX EDULDIH G( JX] RQ ®1 SOV JLDQG EDUDIH GX
FHOAH GH @ ) LDQFH / HV VeGP HOV ROMVW SOFV GOV «SIRXYHWHV [ «SLRXYHWHV GH VeGP HOW RQWG\
DW«FK«HV SHQGDQWMUHVSHARHP HQW ~ HW  NRXWY SXIV UHP IVHV HQ HDX ¢ @ 11Q GH @ GXUH GDWA FKHP HQ
«SIRXYHMAV MDWHE}  HW [ «SLRXYHWHY VRQWHVHHY HQ HDX GXUDQWDD VRVBMA GH O S«UHQAH «SURXYHHA
WP RIQV $SBV @ UHP IVH HQ HDX GHV «SIRXYHMA MDWHF } GHY SU® YHP HOW RQWW DDAV SHQGDQW  NRXUL
DILQ GH P HVXUHU GHV FRQFHQWIMRQY HQ DP P RQIXP 1+ QWDWV 12  HASKRVSKDWM 32 GDQV G-DX
| DWA FKHP HOWHWD UHP IVH HQ HDX GHV \«GIP HQW QRQASDV SLRYRT X« GH 1] GH SKRVSKDW GHV \kGIP HQW YHU
QDX VXUDI HDQM -OD FHSHQGDOWSLRYRT X« XQ UHIUWDIH LP P «GIDWGH QIWDWAY HQ |RUMY FROFHOWIMRQY BIVTX ¢

PJ 1/ SRXUXQDWARKHP HWGH  NRXW/ TXLVHIDIWGY: ¢ @ VWP XOMRQ GH @ QUMM IFDMRQ GXLDQWD S«URGH
GDWA FKHP HQW' DQV BV «SLRXYHAMAV WP RIQV BV FRQFHOADMRQY SRXURHY  IRQV VRQWUHVHY W2 V IDIEGN / Hh
FROFHQWIMRQY HQ DP P RQIXP VRQWHVAHY WV EDWHY WP IGILHY DX] WP RIQV GDQV ®1 FDV GH WA FKHP HWG
SOV IDIE®! P DIV XQ SIF GH 1+ PJ1/ D «W REVHU« HQ IQ GH S«UHQFH B/ GXQ DWA FKHP HQWSON
SRXW /| HOWHP EGI GH FHV UVXOW VHIROMOWI UV GDQV XQ P RGX®I G DA FKHP HOMKIQRQGDARQ GX P RGA ®
EIRI«RAKIP ITXH H MEQAMSTXDME( FR \QDP IF} $('  &HP RG* i SHP HMD GH SUYRIUGV [P SDRW GHV] RQHV G-
P DUDJH VXU G | RQPARQOHP HOWEIRI«RAKIP LTXH HAM JHWMRQ GHV UVHIYRILY K\ GLDXTT XHY GDQV XQ FRQOW] W G-
FKDQUHP HQWATP DM XH &HWH «\WGH VIQVRUMSBIOHP HOWGDQV GREMIPAL  GX SLRWMM2 QH DIMU (DX YUHQ &RP P XC
MDGDSVEEIDA HAUMAIHQPH} TXLD QRVP P HQWSRXUEXWGH MSURP RXYRIUGN DSSIRAKHY SHP HAIQWGDP «IRUHU®
UMIHORH GHY UMWRXUFHY HQ HDX GDQV XQ FRQWM Wi GH FKDQIHP HOWJ®EDO} (@1 FROMEXH GILHAMP HOAE FH
REMPM HQ SURSRVDQWXQH P HEBIXUH FRP SUKHMRQ GHV P «FDQIVP HV GH LHDUDIH IQWUQH GH QXWP HOW
VXVAHSWEGN G-WH H DFHE«V SDUXJP HOMMRQ GH @ | UcTXHQPH GHV «SIVRGHV GH P DUQDIH @«H DX FKDQIHP HQ)
FIP DAWFXH (Q FRP EIQDQWH S«UP HOMMRQV HAWP RG«@DARQ FHWH DSSURFKH SHUP HWGDQUWHASHU BV HIHW Gx
FKDQIHP HQWRIP DA XH VXU @ TXDDW GH GHDX HWGDAFRP SDIQHU BV JHARQQDILHY GDQV @ P MH HQ  XYUH G
VDWW LHV GH J HVIARQ DGDSVIYH | RQGHV VXUD FRQQDM/DQRH VAHQALT XH

$XWIXU
o &MWDES5<$ (') SHKHFKHHN «YHBRSSHP HOW



/ID*DURQIWREDVWIKUVDIXWVLRQFADIBRQWDP L (HDMIHRR P S R \&RY
HW SHUIOXRU«V

I/ HV W XEWBORHY SRO®  HWSHUGRURDD) BV 3) $6 FRP SUHQOHQWGHY P I@HY GH FRP SRV LQGLYIGXHY
SRXYDQW-WH GHV VXEVBORHY SLRIUHVMYHP HOWEP LQ«HY HJ - BNV DAGHY SHUORURDON BV 3) $$ GH\
VXEVBORHY «P HUHOMV HJ  GHV SWFXUHXW/ GDAGHY SHUGRWY RX HQFRWIH GHV SWRGXIW G-
WDQM RUP DARQ LOFRQQXY / DMAMRQ SRUMH ¢ FHV FRP SRV HWWFRM/DOW FHY GHUQE2 LHY DQQ<HV HG
WDIMVRQ GH BIXU VB[ LAW HWGH XU | RUIVSRWOWHOGH EIRDFFXP XMMRQ / HXU GHYHQLU GDQV BV JWDQGL
I BIXYHV HVAGH SOV HQ SOV « WGl QRVIP P HOWGDQV @* DURQQH

&H EDMOQ YHWDQADEUW SCMHXWY P LARQV G KDEVIQW HWBIXUY/ DRAYWY HABN GRQQ<HY VXUD SUMHOR
GHV3) $6 QH VROAGVSRQEEGN TXH SRXU  FRP SRV«V VHXGBP HQW' DQV FH FRQOM W ®f SLRWW DURQQH H
VRQ EDWIQ YHUDQW 3K\ MRQRP H GH @ FRQWEP LODARQ SDUBN FRP SRV SR® HABHUGRWKY * $598 5(
IQDQR« SDUUIHQFH GH GHDX $GRXU* DIRQQH YWH ¢ DP «@RUIHU® FRP SUKHMRQ GH @ FRQEP LODURG
HQ 3)$6 GH FH EDWOQ YHIWDQW &HV WOYDX] VROMRXLDKV YHY/ XQH P HEBIXUH FDLDFAUVDARQ GH @
FRQWEP LODARQ FKIP ITXH QRVEP P HOWHQ 3) $6 GH @ UHWRXURH HQ HDX GDQV XQH ®RILTXH GDP «IRUMRG
GH @ FRQUDIMOQRH GH @ SUMWIRQ FKIP ITXH GH VHV VRXUAHY HAVGH VRQ WDQM HIMYHW ®f EIRWA / Hy
UVXGW DFTXLY SHUP HWRQW«JDBP HQWXQH P HABXUH JHVARQ GH @ UHWRXUAH HQ HDX GDQV XQr
@IITXHGH M5 HXVH}

| «<\MGH GH @ FRQWP IQDMRQ HQ 3)$6 VIQWUHWH DX GHYHQIU GH  FRP SRWV GDQV G-DX HWGM
V«GIP HQW DIQVL TXH GXWY WDQMHUIV YHWY B SUHP IHU P DICRQ GH @ FKD'QH WRSKITXH G EIRIL®  / Hy
SUHP [HY UVXEIW P RQAHQATXH @ FRQWZP LQDARQ GHV \V«GIP HQW UH G W BV DAYV DWURSITXHV GH\
@HX] «FKDQWMBRQQY DYHF GHV HP SUHQWY HAGHY QLYHDX[  VS«ALITXHV DX[ P «WRSR®N SDUH HP S®I
HW\DIQWL SLRSRV« SRXURHWHM FRP P XQIFDWRQ GH VIQWUHWHU DX SURILOGH FRQWEP LODARQ REWAQXH SDU
+3/&06 06 GHV\WGIP HQWHWGH QDX SDUBN 3) $6 VXUGI EDWIQ YHIWDQWGH @ * DURQQH

$XWIXW/

* +«®QHIB' ="16." &156 8QAYHMW GHYRWGDX]

o AXHOAR' 89276 8 QYHMW GHYRG-DX]

o OLOFHQW $89(//( 8QYHIMW GH7RXEX\WH/ (* 26 ¥5' &1(6 &156 87 @

o 7RDQ.KDQK 9X 8QYHMW GH 7RXBXVH /(* 26 ¥5' &1 (6 &156 87 @$I[ 0 DUHDI 8 AYHMW &156
/& /DERDWRILH &KIP H (OVLRQOHP HOW ' «SDUMP HOW GH QDX GH QOVLRQQHP HOW HWV G-
@ RDQRIWDSKIH 8 QLYHMW GHY 6AHIFHY HATHKQRBULHY GH + DGRt 867+ $FDGKP LH VIHVEDP IHXQH GH.
VAHIFHY HAMPKQREILHV:9$67@

o 3IHUH/$%8' "( 8 QYHMW GHYRGEDX]

o 3DWIFN3$5' 21 8QYHMW GHYRWGDX]

o ' DVIG5"%28/ 8QYHMW GH 7RXEXVH &HIAH GH SHKHIAKH YARGYHIMW  ( QYLRQQHP HOWBSY%4  &156
"5 7TRXEXVH™L 3



/ $QVHY XQH H[SHUWILVH 2QH +HDWK DX VHUYLFH GHV H(

1 SOV HQ VBQWT X DI HQFH QDWRQD®! GH Ve FXUW VDQMILLH GH (XP HMMRQ GH GHOYLLRQOHP. HOAHWGX
WDYDIO P RELOH VRQ H SHUWH HAVHY GLLI «UHOWAY HQWAY GERIDMRLHY GH UHAKHUAKH HAGH Ukl « UHQFH
GILHAMRQV HQ FKDUIH GH Q<YDODMRQ GHV UVTXHY GILHPARQ HQ FKDUIH GHV VAHQRHY «FRQRP [TXHV H
VRADBN  GDQV XQH DSSURAKH SCXUGVASEDILH HMOWJI UH YIVDQAE  -GHOWIHU HADQDOVHU GDQV XQ
DSSURFKH M2 QH + HDOK. 8 QH VHX®1 VDQW } GV MIQDX] HWGEDQIHWY «P HIHQW SRXU® VDQW KXP DIOH
DQIP DB YeJ «VBO! HAGHV «FRV VWP HY HQ @HQ DYHE @ LHWWRXUFH HQ HDX  GDQV XQ FRQW[ Wi GH SO0
JWDQGH YX@«DEIMY GHV UHWRXUFHV HW GLP SDFW JWDGXHY GX FKDQIHP HOW GHV R FBNV VRAR
K\GRBRIITXHY HQ @HQ DYHF ®f GeBJIBP HOWFIP DATXH ' «YHRSSHU GH QRXYH@N DSSURFKH\
P «WRGRBIITXH SHP HAMEOW GDQWASHU HW FDLDRWUVHU BV UVTXHY QRWP P HOWFHX] @V DX]
QRXYHDX[ XVDIHV @V ¢ GDX DIQVLTXH FHX[ @<V ¢ @ SUVHQRH HQ P «@QIHV FRP SB[ HV GH VXEWEQRH
FKIP TXHY  &RQMEXHU DX GIDRIXH m VAHOFH VRA«W } HAE @ ERQQH DUARXOMRQ HOWH VAHQRH H
SROMTXH HQ P REIMDQW GV DRMXW/ DX[ «FKHGBN WMUMRUDBN QDMRQDBN HXIRS«HQQHV H
IQMOMRQDBY  3LRMUD WKPMUMRQ GHV GRQQ<HY GH SRUMRQ DIP HQVBILH HAHQYILRQQHP HQVWEG!
DILQ GH GV | DILH GIDBJI XHU DYHF BV GRQQ«HY GH VDQW SRXUP IHX] FDUDPWUVHU GH SRVRP H GDQV XQF
SHY/SHPWYH GH VDQW XQLTXH HAGXDE®!

SXWXL/

e $QH)WQRM Y% 57+21 $QHV 3TEGI6AHH SRXUCH SHINH 0 DIVRQV $TRW

e 1IFRRDV&S$1"9(7 $QHY ' IWHARQ GHO® WWDWIIHHAGHY SLRIWDP P HY 0 DIVRQV $TRW
* BRSKIH/$5' <)217$1 $QHV /DERDWILH+\GR®IIH 1 DQR

* OAIFH/$85(17 $QHV ' LWHAWRQ6RHFHYVRAD®Y «FRQRP IHHARA«W 0 DMVRQV $ORW
e 0 DWKIHX 6&+8//(5 $QHV 3TGI6AHIAHSRXUCH SHINH 0 DMVRQV STRW

JHSIRWW 1$ W2 TXH56
-8 VMP SR U VBEBRWK V H IOYIHUN U L PRIQXW LAPOHELR G LY H D QMW R Q W HQ WBHH
XQHWHVVRXULRRIERRN HWGYXGWAFHQWGHM VVRXBIFRIOR JLGHCHYO XSB U
LQIUDVWUXFWXUHV [/ $'1 HVW «JDOHPHQW XWLOH SRXU
e &DSWXUHU GHV LQVWDQWDQ«Y GH OD ELRGLYHUVLW« SRXU GH
e $QWLFLSHU OHV FR«YROXWLRQV GHV GRPDLQHV GH UHFKHUFK
¢ '«P-OHU OHV P«FDQLVPHV «SLJ«Q«WLTXHV J«Q«WLTXHV HQ MH
FKDQJHPHQWY HQYLURQQHPHQWDX]
e &RQWULEXHU DX[ REMHFWLIV GH 56( U«GXLUH OD G«SHQGDQF
¢ (PS-FKHU OD SHUWH GHV FROOHFWLRQV G $'1 HQ FDV GH FRXS
FRQJ«ODWHXUV FOLPDWLVHXUV
/HSURMHRWSUHQ@QBXEDUWLBIWW XGCGEHREHVRLIHOPDWL:GHMVWRFNODWULP R
O HPSUHLMUWEROEH DXMHL® —15$Q 5« YHORSSHPMQWRWRBERXHD UD QWD
VWDELOLW« TXDVL LPPXDEOH GH O $'1 ¢ WHPS«UDWXUH DPELDQW
%5& (QYURSRNGSURMHRWWEBRWIFRQVHUYDWRRWHURHO $'1¢ WHPS«U
DPELDQWH TXL SRXUUDLW GRQQHU OLHX ¢ XQ SDUWHQDULDW DY

$XWHXUV
e 6\0OYLD %58 B3 (&26<6 "15%( $IJUR3DULV7HFK 8QLYHUVLW«
e 6DPXHO 021865 $JUR«FRORJLH

e &KULVWLDQ 02@5"1 (&26<6 "15%( $IJURBDULV7HFK 8QLYHUVLW
e I1DWDFKD 1". 2H@WUH GH 5HFKHUFKH VXU OD %LRGLYHUVLW« H



SHSHQOHMNVDIJHWDRXYHDQFHO HD&HBURMGMIW F KH ISHKHV H Q D¢
O DFFRPSDJQHPHQW GHV DEWHXUV HW GHV WHUULWRLUHV

(Q VBQANTXH &HOAH GH 7LDOMHIV G53(6$ SRUM GHV SLRWW GH 5 ' IOMUOHY SXUGIVASTDDLHY H
FRADERIDWY 1LQDOR«V SDU® 5«JIRQ 1 RXYHDMI $ TXMAQH HWEB QRQ HXURS«HQQH / D TXHRQ GH QDX
DXVEQUWAXU BNV DVSHRAW TXDQWEMIY TXDQEMEY TXH GH JRXYHUQDQFH HVADX F - XU GH FHV WDYDX[  -&
VIQWRUIYHQWGDQV XQH G\ QDP [T XH IOMUGIVAS AQDILH HAGH UHAKHURKH DPARQ VAKRMUVHQ D HY
/HSUHP HUDH «WGHJ DQDOVH HOAH J«RIWDSKIH SROATXH HW«FRQRP IH HOYILRQQHP HOB®! G
G YHRSSHP HOWGH @ WXWDVDARQ GHY HDX[ XV«HV 5(87 SRXU QUIIDMRQ GH (UIUEXGXH 3DU XC
SDUMQDUDWP X@DPMXY/ FH WDYDIORKHUKH ¢ FRP SLHQGH BV LHWARUV «FRQRP ITXHY  QJ RADARQ\
WJI®P HQBLLHY HWWIX] GH JRXYHUDDQFH GX GeYHBRSSHP HQAGH @ 5(87 ¢ SDUALGXQH «\WGH GH FDV ¢
0 ROWGHO DUDQ /HVHRQG P HVWXIHU SRUM VXU @ FROWKPURQ GXQ RXWOGH P HVXH GH QP SDP
IOGILHAWHWGILHRAVGH @ UHWRXUAH HQ HDX GXQH RUDQIVOMRQ RX GXQH DPRYW  -OVDI MG « YDOXHU VRC
P SDPWTXDD HWTXDQWEM HQ LQWIIDQWDXWL ELIHQ GHV VS«FLIFMWY GFDBN TXH GHV SDLDP 2 WH\
WP SRIHY /H WRM2P H FROWH@U HNTXDMEP H DHV DQP HU SRUMQOWVXU (DFFRP SDIQHP HQ
G«FRV VWP HV GDRWMXLY GDQV B G«YHRSSHP HQWGH SLIRVW VIADWIITXHY VXU @ JHVARQ GH GHDX Dx
WDYHW GH P «WRGHV GIQMM@HQH FROPMH GH FROFHUDARQ HW G«YDOXIMRQ «FRQRP ITXH H
VRARSROATXH GHY VROMRQV GH JHVIRRQ TXDQWRMYH GH @ UHMRXUH ¢ QcPKHT! GHY WALVRILHY

$XWXV/
o B6DQGUCHYE(7($8 $0 25(6 $3(6$ "15%(
o 5RP DIQ&$55$866( $3(6$

SHOMVIMW Rl FRYHUHG DQG FRQILOHG DXL HW VR @WUH DOG RFDOVFD® FOP DviA YDUDELMW RYH
P HWRSROVIDQ ) LDOFH

© KI® FRQIOHG RUFRYHIHG DTXUHY &$TV DUH WSIED® FROMGHHG MROWG DQG KHOFH UHMAHOWE
H WLQDOSLHWXUHY WH FDQ VMOVRP HWP HY GVS@\ LI QULIFDQAK\ GLDXIE KHDG YDUDMRQV RQ DQQXDOR
GHFDGDO VADBNV  VXJJHWMQI VRP H GHIUHH R UHVSROMYHOHW VR FOP DM YDUDEIOW : IWIQ W
ILDP HZ RINRI WH ) LDQFH " ((6$& SLIRWPW' XDEIOA HA( [ SRIMIELDA GHY (DX] 6RXWALDIOHY GH\
$TXU2UHV &DSWV RX VRXV FRXYHUMUH ZH LQYHMDW WH VHOMMYMW Rl VXFK DTXUHY DARA
P HARSROAQ ) LDQFH VR ERW @ H VDG DQG GFDOVADB! SUHASIMIMRQ SDWLRY XMQ) WDQM HU HQWRS\
DQDOMY RQ JURXQGZ DWUBIYHO* © / WP HVHUHVVSDQQIQI DP IQIP XP Rl \ HDWY 7UDQM HUHQWRS)\ v
XVHG VR TXDQM\ WH IQRWP DARQ I@&Z ILRP FIP DM YDUDEGN R * : / 1Q WP V Rl FDXVDOUHIMRQUKIS\
DQG DAWRADWG @J WP HV &TP DM LQGIFHV DUH XVHG VR DWHW WH GO\ EHVE HHQ OUH VFD®! FTP DN
WIBFRQOHPMRQ SDWALQV DQG * 1 / ZKIBI (5% DQG 6$)5$1 SUHASMMRQ DQG WP SHIDWUH DIBZ R
DWHWMQI WH FRQQHARQ VR GRFDORTP DWW LQSXW 98 TXDOWA LI GILHAMG IQIRWP DUMRQ B2 EHVE HHG
FOP DM YDUDE®N DQG *: / YDUDMRQV ZH H DP IQH KRZ VSDWDO UVROMRQ DQG @FDO FIP DW
KHWURIHQHW LQIOHQFH &$TV LGHMI 1QJ) DUHDV LQYROHG 1Q IQIRWP DMRQ I®Z ILIRP - SUHASIMIMRQ P D\
KHS WR IGHOM\ UHRKDUH RU SIHWXIH SXOH WDQMHU SDKZ D\ V FROAR@Y JURXQGZ DIMU BIYHO €
DGGMRQ WH TXDQMIFDMRQ Rl LQIRLP DARQ I®Z ILRP FIP DWW IQGIFHV R * : / SIRYIGHV DQ DWHWP HQ\
Rl OUWH FDB! JGEDARIP DWW YDUDELOW P SDRARQ &$ TV

$XWHNXU
e /LVD %$8/215*0
e $VPDH (= =9¥+& &156 8QLYHUVLW« GH 5RXHQ 8QLYHUVLW« GH &

e ODWWKLHX )28618(&156 8QLYHUVLW« GH 5RXHQ 8QLYHUVLW« G
e $EGHUUDKLP -$6'81®156 8QLYHUVLW« GH 5RXHQ B8QLYHUVLW« (
e 6LYDUDPD .5"6+1$ 5(''<&+0'@®156 S8QLYHUVLW« GH 5RXHQ 8QL
e 1ILFRODV 0$B®&('&156 8QLYHUVLW« GH 5RXHQ 8QLYHUVLW« GH &
e $XIXVWLQ 7+%GE6



7WIDQMRWP HU GV DPAYWY YHY XQ SDUDGEIP H GH VRXWWHQDELMVWY | RUM GDQV BV FRP P MMRO\

GGV GHADX  HVWWAH SRWEGH "

/ D TXDDA HWBN TXDOMAY GHDX GIVSRQEGN GDQV BNV «FRV VWP HV VROWGHY LOGIEDWMXUY P VXUV H
VXLYLY HQ ) UDQFH GDQV ®f FDGLH GHV &RP P MRQV/ RFDBN GH G DX &/ ( GHSXIV @ @®LVXUQDX GH

1 HV DXWHV @ WV SOQVBILHY VRQW«J DBP HOWHQ LHIMRQ DYHF FHV IQGIFDWXWY FH TXL GHP DQGH G-
WGXILH BV SUIHWMRQV DWIRSITXHY VXU AV @ MWV GH IDERQ FROFHUWH &HUBIQHY GHV DRAYIWA
KXP DIQHV UHVSRQVDEGN GH FHV G«SDWHP HOW VRQMOQYIWHY ¢ FRRS«UHUGDQV BV &/ ( DILQ GH MRSSH.
RX WGXILH FHV SLIRE@P DWIXHY &UR] HU HW) UHGEHU Gl LOMVHQW®B! FRQPHSWGH FDSDAMY  TXL VRQ
KDEIMW GHY DRMXLY ¢ DI JWFH DX[  LOVAKP HOW TXL IRWHQWBIXD/ DPRYWY LFL BV & ( 3DUXQ
UHYXH GH QMUDMUH HASDU XQH WDQUFUSMRQ GHV OOV « FREJILTXHV Dy DOWIHX GDQV BV & ( GDQV @
W«RUH GHV FDSDAMY M G«llQY GV FDSDAWY «FREITXHY GRUDAVMRQV D DQVSRXU REMPM G-
UeJ «QuUHU BN «FRV VWP HV' -H UDDVH GHY HOWHWHQV GLULI «V DYHF BV DRMXUY GH Gl «UHOWAV & (- SRXL
BN «YDXHU -H SLIRSRVH HQUXIW GHY DMTHYY VXU B QWG SHQGDQRHY WULMRUDGBN SDU B FROFHSWGH
QH XV HWIOWUDARQDBN SDU B FRQFHSWGH W VWP HY VRARWIKQITXHY DILQ GLGHOMLIHU BNV FOSDAWA
VXSS@P HLLHY QuFHWDLLHY SRXU UDOMHU GHY FKDQIHP HQW VRAVEX] GXUDEGN &HWA UHAKHUAKH QL
SDV GH U\XEIDW S LODILHY BNV HOAHWHQY GILLI «V VROWHQ FRXW/ 1 RWH UHFKHURKH VH S@FH GDQV ®
"l WDQUWHUIH WXUD FR SURGXPARQ GHV QRXYHDX[ P RGHV GH J RXYHUQDQRH SRXUSLRWIHUGN HDX] H
«YDOHU BNV SRWELDAMY GH WOMPRILHV SRXU XQH JHMRQ «TXWVBE®! HW VRXWQDEG! GHV VRAR
K\ GLRW VWP HV

XWX/

o (PP DQXHRES$"//$8' &P
o 2QVHU)28&+( *52%$ &QDP
o 2 RDQHEDWQRQ &P



9HW XOQH ORXYHA 2 LH GH VXUYH@ORH GV [P SDRW GHY UHWW GHY WIDMRQV G « SXIDWRQ 67( 3.

LOGFDWAXVY P IRRELHQV GH VDWW HOYILRQOHP HOVID®!

/ HV HAXDILHV I OXYIDX] VRQWGHY «FRV VWP HV GH WDQUMRQ HWHOAHY VRXP 1V ¢ XQH IRUM SUHVWMRC
DOWLRSITXH TXL HOAMDQH MAFXP XOMRQ GH SRAXDQW GDQV BV WGP HOW 6L BNV HIHW «FRGILTXH\
GHV LHWW GHDX[ XV«HV WDIWHV VXU BV V«GIP HOW IGYIDX] ROWGKM «W «\MGlsV BNV HMDILH\
SUNMHMOWGHY Geel LY VXSS@P HQMBLLHY HQ LDIVRQ GH BIXUY SLRSUWY SK\ MFR FKIP [TXHY G\ QDP ITXHV
" DQV FH FROM W GcYDOXXDARQ GHV UVTXHV SRV SDUXQH WIMRQ G«SXUMRQ 67(3 GRQQ«H GDQV X
HOYLLRQQHP HOWHWMDUHQ FRQP 1O« QuPHWMA XQH DSSURFKH LOWIUH VDSSX\ DOWVXU SOMEXU
QYHDX[ EIRBITXHV
&H SIRMWYIVH ¢ IGHQALHUHVYDIGHUXQ HQVHP E®! LREX\WM GH ELRIQGIEDWIXDY VMK PMUHY HATRQPARQOHS
SHP HMBQWG « YDOXHU QP SDPAGH WRLY 67(3 %D\ RQQH %EDR * DIQGR * XUH[ R VXU BN HAXDILHV Gx
VXG HVWAGX JROH GH * DVFRIQH / HIILFDAW GHV EIRIQGIFDWXU/ P LEREIHQV HAGHY ELRP DUMXHXW/ VHU
WAVH HQ FURIVDOWBH U SRQVHV VR LTXHV WXHY GH P RG? BV «FRR] LER®ILTXHY UHFRQQXY P IELRDOXHV
(RW?2 UHV SROFKAWA SRMRQV DYHE GV P RGULIFDWRQY GHV FRP P XQDXWV P IELREIHQOHY REVHUY«H
VHERQ XQ J IDGHMSDADO WRLY HXDILHY HWMP SRUHOGHX] VDVRQV
3RXUPHD QRXVP HWRQV HQ RHXYUH BNV DPARQV VXLYDQWA

5« DDHUXQH DQDOVH FKIP [TXH AEQ@H GHY SRIXDQW DWRAV DX[ V«GIP HOW HWFDLDRAUMHU BIXU!

SURSU«WV SK\ VIER FKLP LTXHV

<YDOHU ®f QYHDX GH GeJWDGDARQ GHV «FRVIMWP HV P SDRWV SDU BV 67(3 YID GHV WA

WR] LFREBJLTXHV VXUGHV RUDQMP HVP RG: BNV ¢ GlLI«UHQW QYHDX[ GRU DQVDIRQ EIRGRILTXH

$QDOVHUGN FRP P XQDXWV P LELREIHQQHY SUMHOWA GDQV BN VeGP HOW HAMDUHQV FREP 1V ¢

@IGH GHP «WRGHV 1Q IIFR HAIQ YIUR

9DIEHU BV ELRIQGEDMXY/ P IRREIHQV GDQV GHV H S«UP HOBMRQV HQ P IELIRFRWP HV DYHF GH\

V&GIP HQW H SRV«V GH P DQE2 LH FROMOXH ¢ XQ H I HQMNSH GH 67( 3
1 HV WDYDX] DDAV MVTX ¢ SUVHOMH VROWFROFHOMKY VXU B SLRILOWR] LFRBILTXH GHV WGP HOW ¢
@IGH GHV P RG* BV %DFKIRQXY FDBULERXY RWA UH HA% HGMM GLYHMERBRU SROFKAW  HQ LOWILDQ
SOMHXWY QIYHDX[ GDQDOVH EIRBRITXH / HV UVXGIW RQAP RQM« XQH DXIP HOMMRQ GHV USROVA
VB[ [FRBIITXHY DX QIYHDX GHV SRIQW GH UHWWHWHQ DYDO VRXQIQDQWEBN HIHW GHV FRQUEP LGDQA
V«GIP HQEILHV VXU @ 1DXQH EHOWITXH / HV SIRFKDIQHV «VBSHY GH GAWXGH SHIP HMRQWGH P IHX]
FRP SUHQGLH QP SDPWGHV LHWW GH 67( 3 VXUBN «FRW WP HV HWMDUHQV HAGH SURSRVHUXQH EDWHUE
GH WAV EIRIQGIFDWIXU/ VP SGN HWH | LFDRHV SRXU«YDOXHU BN DOYLDMRQY VMK PXUHTB HAW RQPARQQHBA
GHVFRP P XQDXWV EDPWUHQQHY HQ VBQWI XH UH BMGH PWIW GHV67( 3

SXWXU/

o (YIHOLUB1-1 839 (+8

o 0DWHQ257"= =$55%* 2"7"$ 839 (+8
o AUMDQDE&5$92 / $85($8 &156

o SREHIV 85%1 &156



O MMMV GH \WMULDIC

e /HWRFRROMI®I530 6(6 SHIRQOHV

/HW « O « F REX)/0 6 BDVNQG L V S R&HI WV WE RMID X O X Y L G EDIKWF R/GI\D BLMD R Q\G_ RO/
SURWHFWLRQ GX PLOLHX QDWXUHO G«SOR\« VXU OH WHUULWRLUI
/D YLVLWH WHFKQLTXH GXUH HQWUH K HW K /H VLWH HVMY DFF

e /D FDURWK?2TXH GH O 8DBRX®38V GH SHUVRQQHYV

/ 8QLAML{WEHUHFKH UG KHUR Q Q HHREDYOMR H Q Y L U RZFDH. GHVBR Q W L Q H QW
(32& G«SOBHISXGANQRPEUH PO D UJHRG VD F T X L WMBHYP@ R U L & DDV
V«GLPHQWD UUBMP DW « WLCHH GVEDP SDJ@IFYD Q RJ U D SIK(3T2&MF R\DW L W@
FROOHF W URQLAGH\P H Q @/R@WHYR B VG H J U R FRIQW H DX UHHVR X UGQ HW« G L P
DX[ GLII«UHQWY GHPDQGHXUYV

/D YLVLWH GXUH PLQXWHV /H VLWH HVW DFFHVVLEOH ¢ SLHG G

e 6\VW?2PH $7(6 (16(*"" JURXSHV GH SHUVRQQHYV

JTHVAVWaPH P LHQ XY UHVXQG RXEDHRW KHUB kY KK % REKBHWV U GLIHFD O R H LeH
IULJRGIXMR XV VARED XSW « F LV «B H@RD S SH H DAR X W H URUDA\VQED BV R XV &
% R UG H/BIB R X EDHRW K H UIR AFROHH B ITEX@ L J QT XL HKQ YRIGXW L O LABHO R D S SR
U«FKDXOHEUW L PHQ VD LG5 M EHR P S F K D O HXKILD L V DXOMR LOHRVD O R H [W U DO W
UHIURLEWH Q MG B @D S SO MH F RIQE D (Gk W@ BU R F H M VIXIVY H R\(SU « O O K
GHORDSSIWOBXLTWIDVH UYU«L QMG FVBKULY 2 QX W L G RVOKQ H D XU H | U RILSR .
FOLPDWEVY WU PHLGVE R P SHF K D O kX EBLU R GXQ WD ¥ « F K D XTI KdHV/Wk L Q M & B0
QDS SHD D XKW MS/X LT H XDV L B QM SIRIXSU R G 0L HIEFK D XJGIR XQJ K L (WB U Q3
VXLWH

/D YLVLWH GXUH K /H VLWH HVW DFFHVVLEOH ¢ SLHG GHSXLV OF


https://leaubordeauxmetropole.fr/la-regie/nos-evenements/jep2026/ramses
https://leaubordeauxmetropole.fr/la-regie/nos-evenements/jep2026/ramses
https://www.u-bordeaux.fr/recherche/science-et-societe/collections-scientifiques/carotheque-oceanique
https://ensegid.bordeaux-inp.fr/fr

5 HP HUFLHP HON

1 RXV UHP HIHRQV SDUAEX@ WHP HQWES QLYHUMWY GH YRUGHDX[ _ / H' «SDUMP HOWGHY VHHORHV G-
_CHOYILLROQOHP HOAHWHY SHIWRQQHY SRXUGXUDFRXHCHABXUVRXWHQ GDQV GRUI DQVDMRQ GH FH\
NRXUQ<HV

1 RXVUHP HIARQV BN SDUMQDLLHY GH FHV -RXUQxHV2 QH  DMU

e /D5«JIRQ1 RXYHMH $ TXIVDLOH
e /D5«JIHGHADX YRGEDX] 0 «WRSR®!
e /H5«WDX GH5HKHIKHS 1 DGV

8Q JWQG P HA.DX[ R IDAQMMXY CHV Gl HADX[ SRUMXW GHV SLIRWW AEQV HVSURWN
OXW<DW SRXUBGXUHQI DIHP HOWGDQV @ UcXVWW GX SIRJLDP P H

1 RXV UHP HIARQV GHQVHP E®! GHV SDUARSDQW SRXUBKXUSUVHQRH @ UFKHWH GHV «FKDQIHV H
GXUHQDIHP HASRXUHBIYHUBN Gl LV GX SLRIWDP P H QDWRQDCR QH - DWIUHWUKK DELOMUQ-DX
FRP P HFRP P XQ



https://www.u-bordeaux.fr/
https://sciences-environnement.u-bordeaux.fr/
https://sciences-environnement.u-bordeaux.fr/
https://www.nouvelle-aquitaine.fr/
https://leaubordeauxmetropole.fr/
https://naiades.ensegid.fr/
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