
-HDQ�0LFKHO�&ODYHULH�HVW�SURIHVVHXU�pPpULWH�GH�O·XQLYHUVLWp�$L[�0DUVHLOOH�HW�DQFLHQ�SUDWLFLHQ�KRVSLWD�

OLHU�GH�O·$3+0�HQ�VDQWp�SXEOLTXH��'H������j�������LO�D�GLULJp�OH�ODERUDWRLUH�,QIRUPDWLRQ�JpQRPLTXH�HW�

VWUXFWXUDOH��,*6���XQH�835�SXLV�805�GX�&156��HW�GH������j������LO�D�pJDOHPHQW�GLULJp�O·,QVWLWXW�GH�

PLFURELRORJLH�GH�OD�0pGLWHUUDQpH��)5�������$SUqV�XQH�FDUULqUH�DX�&156�FRPPHQFpH�HQ������FRPPH�

VWDJLDLUH�GH�UHFKHUFKH��LO�D�HQ�D�UHoX�OD�PpGDLOOH�G·$UJHQW�HQ������SRXU�VHV�WUDYDX[�HQ�JpQRPLTXH�PLFUR�

ELHQQH�HW�OD�GpFRXYHUWH�GH�0LPLYLUXV��OH�SUHPLHU�YLUXV�JpDQW��

&KDQWDO�$EHUJHO� HVW� GLUHFWULFH�GH� UHFKHUFKH� HW� GLUHFWULFH�GX� ODERUDWRLUH�,*6�GHSXLV�������0pGDLOOH�

G
$UJHQW�GX�&156�HW�FKHYDOLHU�GH�OD�/pJLRQ�G
KRQQHXU�HQ�������RIILFLHU�GH�O
RUGUH�QDWLRQDO�GX�0pULWH�

HQ�������HOOH�HVW�VSpFLDOLVWH�GHV�YLUXV�JpDQWV��$YHF�-HDQ�0LFKHO�&ODYHULH��HOOH�SRXUVXLW�O·H[SORUDWLRQ�GH�

FH�QRXYHDX�GRPDLQH�GH�OD�YLURORJLH�TXL�UHFRXYUH�GpVRUPDLV�SDV�PRLQV�GH�FLQT�QRXYHOOHV�IDPLOOHV�YLUDOHV�

GLVWLQFWHV��(Q������HW�������OD�GpFRXYHUWH�GH�YLUXV�UHVWpV�LQIHFWLHX[�DSUqV��������DQV�GH�FRQJpODWLRQ�GDQV�

OH�SHUJpOLVRO�VLEpULHQ�D�IDLW�QDvWUH�OD�FUDLQWH�TXH�OH�UpFKDXIIHPHQW�FOLPDWLTXH�SXLVVH�FDXVHU�OD�UpVXUJHQFH�GH�

SDWKRJqQHV�G·XQ�ORLQWDLQ�SDVVp�

�����$��0DJD]LQH���5D\RQQHPHQW�GX�&156�1�������$XWRPQH������

5LVTXHV�VDQLWDLUHV�OLpV�DX�UpFKDXIIHPHQW�GH�O·$UFWLTXH��
IDQWDVPHV�HW�UpDOLWpV

5pVXPp���/H�UpFKDXIIHPHQW�FOLPDWLTXH�HVW�FODLUHPHQW�DVVR�

FLp�j�O·pPHUJHQFH�GH�QRXYHDX[�ULVTXHV�VDQLWDLUHV��O·DXJPHQ�

WDWLRQ� GHV� WHPSpUDWXUHV� DXWRULVDQW� OD� PLJUDWLRQ� YHUV� OHV�

UpJLRQV� WHPSpUpHV�G·(XURSH�GH�YHFWHXUV� GH�PDODGLHV� LQIHF�

WLHXVHV�MXVTX·LFL�FRQILQpHV�DX[�UpJLRQV�WURSLFDOHV��8QH�DXWUH�

PHQDFH�SRXUUDLW�pJDOHPHQW�YHQLU�GX�1RUG��R��OHV�QRPEUHX[�

PLFUREHV�VWRFNpV�GHSXLV�GHV�PLOOLHUV�G·DQQpHV�GDQV�OHV�VROV�GH�

O·$UFWLTXH�VLEpULHQ�VHURQW�UHPLV�HQ�FLUFXODWLRQ�j�O·RFFDVLRQ�

GH�OHXU�GpJHO�GH�SOXV�HQ�SOXV�SURIRQG��RX�GHV�PXOWLSOHV�DFWL�

YLWpV�PLQLqUHV�TXL�\�VRQW�SURMHWpHV��&H�VFpQDULR�GH�VFLHQFH�

ILFWLRQ�D�pWp�SURPX�DX�UDQJ�GH�SRVVLELOLWpV�DSUqV�TXH�QRXV�

D\RQV� UpXVVL� j� UpDFWLYHU� SOXVLHXUV� YLUXV� LVROpV� j� SDUWLU� GH�

SHUJpOLVRO�GDWDQW�GH��������DQV��1RXV�UDFRQWRQV�LFL�OHV�FLU�

FRQVWDQFHV�GH�FHWWH�GpFRXYHUWH��DYDQW�GH�GLVFXWHU�GHV�SUpFDX�

WLRQV� j� SUHQGUH� SRXU�PLQLPLVHU� OHV� ULVTXHV� GH� SDQGpPLHV�

YHQXHV�GX�IURLG��

0$56(,//(��3$75,(�'(6�9,586�©�=20%,(6�ª�9(186�'8�)52,'�

2Q�LPDJLQH�PDO�XQ�ODERUDWRLUH�VLWXp�j�0DUVHLOOH��YLOOH�R��

LO� QH� JqOH� TXDVLPHQW� MDPDLV�� VH� GLVWLQJXHU� SDU� VHV�

UHFKHUFKHV� VXU� OD� PLFURELRORJLH� GX� SHUJpOLVRO�� MXVTX·j�

GHYHQLU�OH�SRLQW�GH�GpSDUW�G·XQ�HPEDOOHPHQW�PpGLDWLTXH�

LQWHUQDWLRQDO� VXU� OHV� ULVTXHV� VDQLWDLUHV� pYHQWXHOOHPHQW�

OLpV�DX�GpJHO�GHV�VROV�DUFWLTXHV�G€�DX�UpFKDXIIHPHQW�FOL�

PDWLTXH��HW�HQ�SDUWLFXOLHU�GHV�YLUXV�JpDQWV�GLWV�©�=RP�

ELHV�ª��/D�SUHPLqUH�SDUWLH�GH�FHW�DUWLFOH�FRQVLVWHUD�GRQF�j�

GpFULUH�FRPPHQW�QRWUH�ODERUDWRLUH�V·HVW�UHWURXYp�PrOp�j�

FH�WKqPH�GH�UHFKHUFKH��'DQV�XQH�GHX[LqPH�SDUWLH�QRXV�

SUpVHQWHURQV�OHV�UpVXOWDWV�REWHQXV��DYDQW�GH�WHUPLQHU�HQ�

HVVD\DQW�GH�IDLUH�OD�SDUW�GHV�FKRVHV��F·HVW�j�GLUH�GpPrOHU�

OD�SDUW�GH�O·HPEDOOHPHQW�PpGLDWLTXH�GX�ULVTXH�UpHO�DVVR�

FLp� j� OD� OLEpUDWLRQ� GHV� PLFUREHV� FRQJHOpV� GDQV� OHV� VROV�

DUFWLTXHV�GHSXLV�GHV�GL]DLQHV�GH�PLOOLHUV�G·DQQpHV�

48·(67�&(�48(�/(�3(5*e/,62/�"

&RQWUDLUHPHQW�j�OD�SHUFHSWLRQ�TXH�SHXYHQW�HQ�DYRLU�OHV�

KDELWDQWV� GHV� ]RQHV� WHPSpUpHV�� OHV� UpJLRQV� VLWXpHV� DX�

QRUG�GX�FHUFOH�SRODLUH�DUFWLTXH�QH�VRQW�SDV�GHV�pWHQGXHV�

JODFpHV�UHFRXYHUWHV�GH�QHLJH�HQ�SHUPDQHQFH��0rPH�VL�OD�

PR\HQQH�DQQXHOOH�GHV�WHPSpUDWXUHV�Q·H[FqGH�SDV������&�

�HQ� SUHQDQW� O·H[HPSOH� GH� OD� SHWLWH� YLOOH� GH� &KHUVN\L��

VLWXpH� DX� 1RUG� GX� ��H� SDUDOOqOH�� HW� VXU� ODTXHOOH� QRXV�

UHYLHQGURQV���OD�PR\HQQH�GHV�WHPSpUDWXUHV�V·LQVWDOOH�DX�

GHVVXV�GH�]pUR�GHV�PRLV�GH�MXLQ�j�VHSWHPEUH��XQH�SpULRGH�

VXIILVDQWH�SRXU�SHUPHWWUH�OD�FURLVVDQFH�G·XQH�YpJpWDWLRQ�

OX[XULDQWH��)LJ������HW�OD�SUROLIpUDWLRQ�G·LQVHFWHV�TXL�QH�

IDFLOLWH�SDV�OD�YLH�GHV�UDUHV�KXPDLQV�TXL�V·\�DYHQWXUHQW��

'H�MXLQ�j�DR€W��OHV�WHPSpUDWXUHV�GLXUQHV�OHV�SOXV�pOHYpHV�

/
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$��0DJD]LQH���5D\RQQHPHQW�GX�&156�1�������$XWRPQH����������

SHXYHQW� DWWHLQGUH� ��� �&�� &KDTXH� pWp� SHUPHW� GRQF� OD�

FRQVWLWXWLRQ�G·XQH�FRXYHUWXUH�YpJpWDOH�LPSRUWDQWH��DVVR�

FLpH�DX�UpYHLO�G·XQH�IDXQH�GLYHUVH��DUWKURSRGHV��YHUV��HW�

G·XQ� PLFURELRPH� FRPSOH[H� �SURWR]RDLUHV�� EDFWpULHV��

DUFKDHEDFWpULHV��YLUXV���

$X� UHWRXU� GH� FKDTXH� KLYHU�� FHWWH� FRXFKH� GH� PDWLqUH�

YLYDQWH�VH�UHFRQJqOH�HQ�XQH�VRUWH�G·KXPXV�GRQW�O·DFFX�

PXODWLRQ�YD�IRUPHU�XQ�HPSLOHPHQW�MXVTX·j�DWWHLQGUH�XQH�

SURIRQGHXU�j�SDUWLU�GH�ODTXHOOH�OD�WHPSpUDWXUH�QH�UHSDVVH�

SOXV�MDPDLV�DX�GHVVXV�GH����&��PrPH�HQ�pWp��&H�VRO�JHOp�

HQ�SHUPDQHQFH�FRQVWLWXH� OH�©�SHUJpOLVRO�ª� �RX�©�SHUPD�

IURVW�ª� HQ�DQJODLV���&RQWUDLUHPHQW�j�XQH�FRQIXVLRQ�VRX�

YHQW� HQWUHWHQXH�SDU�OHV�PpGLDV�SRSXODLUHV�� OH�SHUJpOLVRO�

Q·HVW�GRQF�SDV�GH�OD�© JODFH�ª��PDLV�XQH�VRUWH�GH�WRXUEH�

JHOpH�HQ�SHUPDQHQFH��)LJ�����/·pSDLVVHXU�GH�SHUJpOLVRO�HVW�

GpOLPLWpH�� HQ� VXUIDFH�SDU�XQH�FRXFKH�GLWH�© DFWLYH�ª�GH�

PRLQV�G·XQ�PqWUH��GRQW�OD�WHPSpUDWXUH�UHSDVVH�DX�GHVVXV�

GH�]pUR�SHQGDQW�O·pWp���HW�XQH�SURIRQGHXU�PD[LPDOH��TXL�

SHXW�DWWHLQGUH�MXVTX·j�������P�HQ�6LEpULH�QRUG�RULHQWDOH��

R�� OD�WHPSpUDWXUH�UHSDVVH�DX�GHVVXV�GH����&�� VRXV�O·LQ�

IOXHQFH� GX� JUDGLHQW� JpRWKHUPLTXH�� (QWUH� OHV� GHX[�� OD�

WHPSpUDWXUH� GX� SHUJpOLVRO� UHVWH� UHODWLYHPHQW� FRQVWDQWH�

�HQWUH������&�HW�����&��

81(�/21*8(�75$',7,21�'(�75$9$8;�5866(6��3(8�&21186

/·H[SORUDWLRQ� GH� OD� IORUH�PLFURELHQQH� GX� SHUJpOLVRO� GHV�

UpJLRQV�DUFWLTXHV�HVW�EHDXFRXS�SOXV�DQFLHQQH�TXH�SRXU�

UDLW� OH� IDLUH� FURLUH� O·HQJRXHPHQW� UpFHQW� GHV� PpGLDV��

FRPPH� GHV� YXOJDULVDWHXUV� VFLHQWLILTXHV�� SRXU� FH� VXMHW��

&·HVW�HQ�OLVDQW�XQ�DUWLFOH�GH�UHYXH�UpGLJp�SDU�'DYLG�*LOL�

FKLQVN\�HW�VRQ�JURXSH�GH� UHFKHUFKH� ����TXH�QRXV�DYRQV�

GpFRXYHUW�TXH�OHV�SUHPLqUHV�PLVHV�HQ�pYLGHQFH�GH�EDFWp�

ULHV�GDQV�OH�FU\RVRO�DUFWLTXH�DYDLHQW�pWp�SXEOLpHV�GqV������

�����HW�SOXV�VSpFLILTXHPHQW�GDQV�OH�SHUJpOLVRO�GqV����������

&HV� UHFKHUFKHV�� SRXU� OD�SOXSDUW�PHQpHV�SDU�GHV� ODERUD�

WRLUHV�UXVVHV��VRQW�UHVWpHV�LJQRUpHV�GHV�FKHUFKHXUV�RFFLGHQ�

WDX[�SHQGDQW�XQH�ERQQH�SDUWLH�GX�YLQJWLqPH�VLqFOH�SRXU�

GHV�UDLVRQV�j�OD�IRLV�SROLWLTXHV��OD�JXHUUH�IURLGH��HW�OLQJXLV�

WLTXHV��OD�SOXSDUW�GHV�FKHUFKHXUV�GH�O·H[�XQLRQ�VRYLpWLTXH�

SXEOLDQW�OHXUV�WUDYDX[�ORFDOHPHQW�GDQV�GHV�MRXUQDX[�HQ�

ODQJXH� UXVVH� QRQ�GLVWULEXpV� j� O·pWUDQJHU��'qV� ������ SDU�

H[HPSOH��RQ�VDYDLW�GpMj�TXH�GHV�EDFWpULHV�VRQW�FDSDEOHV�GH�

VXUYLYUH�j������DQV�GH�FRQJpODWLRQ�GDQV�OH�SHUJpOLVRO������

'DYLG�*LOLFKLQVN\�D�pWp�XQ�GHV�SUHPLHUV�VSpFLDOLVWHV�GH�OD�

PLFURELRORJLH�GHV�FU\RVROV�VLEpULHQV�j�EULVHU�FHW�LVROHPHQW�

HQ�SXEOLDQW�HQ�DQJODLV�GqV�����������0DOKHXUHXVHPHQW��VHV�

UpVXOWDWV� RQW� G·DERUG� pWp� SUpVHQWpV� GDQV� OH� FRQWH[WH�

G·pWXGHV�GHVWLQpHV�j�pWDEOLU�OD�SRVVLELOLWp�G·XQH�YLH�PLFUR�

ELHQQH� H[WUDWHUUHVWUH� �QRWDPPHQW�PDUWLHQQH��� HW� GRQF�

SXEOLpV� GDQV� GHV� MRXUQDX[� VDQV� YLVLELOLWp� DXSUqV� GHV�

PLFURELRORJLVWHV� WUDGLWLRQQHOV� �FRPPH� ©� $GYDQFHV� LQ�

6SDFH�5HVHDUFK�ª�RX�©$VWURELRORJ\�ª���'X�FRWp�RFFLGHQWDO��

O·H[SORUDWLRQ�GH�OD�PLFURIORUH�DUFWLTXH��0DQLWRED��<XNRQ��

$ODVND�� VHPEOH�DYRLU� GpEXWp� EHDXFRXS�SOXV� WDUG� TX·HQ�

8QLRQ�6RYLpWLTXH��OHV�SUHPLqUHV�SXEOLFDWLRQV�GH�TXHOTXHV�

JURXSHV� DPpULFDLQV� FRQVDFUpHV� DX� SHUJpOLVRO�

GDWDQW�� j� QRWUH� FRQQDLVVDQFH��GX� GpEXW� GHV�

DQQpHV���������

(Q������� O·DQQRQFH� GH� OD� UpVXUUHFWLRQ� G·XQ�

SODQW�GH�/XSLQ�DUFWLTXH��/XSLQXV�DUFWLFXV��j�

SDUWLU�G·XQH�JUDLQH�FRQJHOpH�GHSXLV�SOXV�GH�

�������DQV�DOODLW�JUDQGHPHQW�SRSXODULVHU�OHV�

UHFKHUFKHV� VXU� OH�SHUJpOLVRO� HW� OHV�IRUPHV�GH�

YLH�FDSDEOH�G·\�VXUYLYUH�SHQGDQW�GHV�PLOOLHUV��

YRLUH� GHV�PLOOLRQV� G·DQQpHV�� ,URQLH� GH� O·KLV�

WRLUH�� FH� UpVXOWDW� D� pWp� LQYDOLGp� GHSXLV� ���� ��

PDLV� LO� LOOXVWUH� SDUIDLWHPHQW� OD� GLIILFXOWp�

PDMHXUH�GH�WRXWH�UHFKHUFKH�SDOpRELRORJLTXH���

VH�SUpPXQLU�GHV�FRQWDPLQDWLRQV�GX�SUpVHQW��

$LQVL�� VL� SOXVLHXUV� JURXSHV� DIILUPHQW� TX·LOV�

RQW�pWp�FDSDEOHV�GH�UHVVXVFLWHU�FHUWDLQHV�EDF�

WpULHV� �FRPPH�([LJXREDFWHULXP��j�SDUWLU� GH�

SHUJpOLVRO�GDWDQW�GH�SOXV�G·XQ�PLOOLRQ�G·DQ�

QpHV�� FHW�kJH� UHFRUG� UHVWH�PLV� HQ�GRXWH�SDU�

G·DXWUHV��8QH�RX�GHX[�FHQWDLQHV�GH�PLOOLHUV�

G·DQQpHV�VHPEOH�XQ�FRQVHQVXV�SOXV�UDLVRQQDEOH�GH�YLDEL�

OLWp��0DLV�OD�JUDQGH�PDMRULWp�GHV�pWXGHV�Q·H[SORUHQW�SDV�

DX�GHOj�GH��������DQV�$3��DYDQW�OH�SUpVHQW���TXL�HVW� OD�

OLPLWH�G·XWLOLVDWLRQ�GH�OD�GDWDWLRQ�DX�UDGLRFDUERQH��3RXU�

IL[HU�OHV�LGpHV��LO�VHPEOH�TXH�OHV�1pDQGHUWDOLHQV�DLHQW�GLV�

SDUX�G·(XURSH�LO�\�D��������DQV��/H�GHUQLHU�PD[LPXP�

JODFLDLUH�HVW�OXL�GDWp�GH��������DQV��(Q�WHUPH�JpRORJLTXH��

OH�3OHLVWRFqQH�VXSpULHXU�V·DFKqYH�LO�\�D��������DQV�
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&·HVW� HQ�PDUV� ����� TXH� O·pTXLSH� GH�'DYLG�*LOLFKLQVN\�

DQQRQFH� TX·HOOH� D� pWp� FDSDEOH� GH� UpJpQpUHU� XQH� SHWLWH�

SODQWH� j� IOHXU� �6LOHQH� VWHQRSK\OOD�� j� SDUWLU� G·XQ� IUXLW�

FRQVHUYp�GDQV�XQ�WHUULHU�G·pFXUHXLO�ILJp�GDQV�OH�SHUJpOLVRO�

GHSXLV� HQYLURQ��������DQV� �����&RQWUDLUHPHQW�DX[� WUD�

YDX[�SUpFXUVHXUV�VXU�OH�/XSLQ�DUFWLTXH������FHW�kJH�UHFRUG�

HVW��FHWWH�IRLV��FRQILUPp�SDU�XQH�GDWDWLRQ�DX�UDGLRFDUERQH�

GLUHFWHPHQW�UpDOLVpH�VXU�OHV�UHVWHV�GH�SODQWH��,O�HVW�GRQF�

pWDEOL� TX·XQ� RUJDQLVPH� PXOWLFHOOXODLUH� HXFDU\RWH� SHXW�

rWUH� ©� UHVVXVFLWp� ª� DSUqV� SOXVLHXUV�PLOOLHUV� G·DQQpHV� GH�

FRQJpODWLRQ� GDQV� OH� SHUJpOLVRO�� &HWWH� QRXYHOOH� WRPEH� j�

SLF�� DORUV�TXH�QRXV�DYLRQV�GpMj� UpRULHQWp�XQH�SDUWLH�GH�

QRWUH�ODERUDWRLUH�YHUV�OD�UHFKHUFKH�WRXV�D]LPXWV�GH�QRX�

YHDX[� YLUXV� JpDQWV� LQIHFWDQW� OHV� DPLEHV�� QRWDPPHQW�

GDQV� GLYHUV� HQYLURQQHPHQWV� DTXDWLTXHV� �GHV� F{WHV�

FKLOLHQQHV� j� GHV� pWDQJV� DXVWUDOLHQV�� G·R�� QRXV� YHQLRQV�

G·LVROHU� OHV� SUHPLHUV� PHPEUHV� GH� FH� TXL� GHYLHQGUD� OD�

QRPEUHXVH� IDPLOOH� GHV�3DQGRUDYLULGDH� �����(QWKRXVLDV�

PpV�SDU� OH�WUDYDLO�GH�*LOLQFKLQVN\��QRXV�SHQVRQV� LPPp�

GLDWHPHQW���©�V·LOV�VRQW�FDSDEOHV�GH�UHVVXVFLWHU�XQH�SODQWH��

SRXUTXRL�QH�VHULRQV�QRXV�SDV�FDSDEOHV�GH�IDLUH�GH�PrPH�

DYHF�XQ�YLUXV�ª�"�$XVVLW{W�GLW��DXVVLW{W�IDLW��XQ�FRXUULHO�GH�

IpOLFLWDWLRQ�HW�GH�SURSRVLWLRQ�GH�FROODERUDWLRQ�HVW�DGUHVVp�

j� 'DYLG� *LOLFKLQVN\� «� LO� UHVWHUD� WUDJLTXHPHQW� VDQV�

UpSRQVH��1RXV�UpDOLVHURQV�XQ�SHX�SOXV�WDUG��SDU�XQH�QRWH�

HQ�EDV�GH�SDJH�GH�O·DUWLFOH���TX·LO�HVW�EUXWDOHPHQW�GpFpGp�

HQWUH�OD�GDWH�GH�O·DFFHSWDWLRQ�GX�PDQXVFULW�HW�FHOOH�GH�VD�

SXEOLFDWLRQ��KWWS���GDYLGLQPHPRULDP�EORJVSRW�FRP���

$SUqV�DYRLU�UHGLULJp�QRWUH�FRXUULHU�j�XQ�DXWUH�GHV�DXWHXUV��

QRWUH�GHPDQGH�D�UDSLGHPHQW�DERXWL�DX�ODQFHPHQW�G·XQH�

FROODERUDWLRQ� DYHF� OH� UHVWH� GH� O·pTXLSH� VSpFLDOLVpH� GDQV�

O·pWXGH� GX� SHUJpOLVRO� FRQVWLWXpH� GHSXLV� GHV� DQQpHV� SDU�

'DYLG�*LOLFKLQVN\�j�3XVFKLQR��DX�VHLQ�GH� O·,QVWLWXW�GHV�

SUREOqPHV�SK\VLFR�FKLPLTXHV�HW�ELRORJLTXHV�GHV�VFLHQFHV�

GX�VRO��&H�SUHPLHU�SURMHW�GH�YLURORJLH�HQYLURQQHPHQWDOH�

GX�SHUJpOLVRO�O·DXUDLW�SUREDEOHPHQW�HQWKRXVLDVPp�

������������126�35(0,Ë5(6�7(17$7,9(6�'·,62/(0(17�'(�9,586�
'(�3(5*e/,62/�$1&,(1�

$FFRUG�GH�FROODERUDWLRQ�FRQFOX��QRXV�DYRQV�UDSLGHPHQW�

UHoX�XQH�SDUWLH�GX�PrPH�pFKDQWLOORQ�GH�SHUJpOLVRO�G·R��

SURYHQDLW� OD�SODQWH�UHVVXVFLWpH��1RXV�DYRQV� LPPpGLDWH�

PHQW�HQWUHSULV�XQH�DQDO\VH�PpWDJpQRPLTXH��H[WUDFWLRQ�

GH� O·$'1�WRWDO� HW� VpTXHQoDJH�PDVVLI��GH� FH�PDWpULHO� j�

O·DSSDUHQFH�G·XQH�WRXUEH�ILEUHXVH��HW�VD�PLVH�HQ�FXOWXUH�

VXU�XQ�WDSLV�G·DPLEHV�$FDQWKDPRHED�FDVWHOODQLL��&H�SRLQW�

TXL�SHXW�SDUDLWUH�XQ�GpWDLO�HVW�HQ�IDLW�IRQGDPHQWDO��/H�

VHXO� PR\HQ� G·LVROHU� XQ� YLUXV� HVW� GH� OXL� SURSRVHU� XQ�

©�K{WH�ª�FHOOXODLUH�DGpTXDW�DX�VHLQ�GXTXHO�LO�YD�SRXYRLU�VH�

UHSURGXLUH�VRXV�OD�IRUPH�GH�PLOOLHUV�GH�SDUWLFXOHV�YLUDOHV�

LQHUWHV��PDLV�FDSDEOH�j�OHXU�WRXU�G·LQIHFWHU�GHV�FHOOXOHV�GX�

PrPH�W\SH��DLQVL�GH�VXLWH��&H�Q·HVW�TX·DSUqV�DYRLU�PDL�

WULVp�FHWWH�SURGXFWLRQ�TXH�O·RQ�SHXW�pWXGLHU�OD�VWUXFWXUH�

HW� OD� SK\VLRORJLH� GX� YLUXV� j� O·DLGH� GHV� PXOWLSOHV� WHFK�

QLTXHV�GRQW�QRXV�GLVSRVRQV� ��PLFURVFRSLH� pOHFWURQLTXH��

JpQRPLTXH�� WUDQVFULSWRPLTXH�� SURWpRPLTXH�� HWF�� 6DQV�

K{WH�GRQF��SDV�GH�YLUXV�

0DLV��OH�FKRL[�GH�O·K{WH�Q·HVW�SDV�TX·XQ�GpWDLO�GH�SURWR�

FROH�RSpUDWLRQQHO��,O�HVW�IRQGDPHQWDO�FDU� LO�FRQGLWLRQQH�

OHV�ULVTXHV�VDQLWDLUHV��HW�GRQF�OH�QLYHDX�GH�VpFXULWp�GRQW�

GHYURQW� rWUH� HQWRXUpHV� WRXWHV� OHV� H[SpULHQFHV� VXEVp�

TXHQWHV� VXU� OH� YLUXV� QRXYHOOHPHQW� LVROp�� /·XWLOLVDWLRQ�

G·XQ�K{WH��GH�ODERUDWRLUH���SOXW{W�TX·XQ�DXWUH��GpILQLW�HQ�

TXHOTXH�VRUWH�XQH�IHQrWUH��pWURLWH��VXU�OD�GLYHUVLWp�YLUDOH�

TX
RQ�V·DXWRULVH�j�H[SORUHU��(Q�FRQWLQXLWp�KLVWRULTXH�DYHF�

OD�GpFRXYHUWH�GH�0LPLYLUXV��QRXV�VRPPHV�UHVWpV� ILGqOH�

DX[�DPLEHV�GX�JHQUH�$FDQWKDPRHED��SRXU�SOXVLHXUV�UDL�

VRQV������OHV�DPLEHV�DSSDUWLHQQHQW�DX[�SURWR]RDLUHV��GHV�

RUJDQLVPHV�HXFDU\RWHV�XQLFHOOXODLUHV�� GRQW� DXFXQ�YLUXV�

Q·DYDLW�pWp�FDUDFWpULVp�DYDQW�0LPLYLUXV������OHV�DPLEHV�GX�

JHQUH�$FDQWKDPRHED�VRQW�SDUPL�OHV�SOXV�IDFLOHV�j�FXOWLYHU�

HQ� ODERUDWRLUH��FDSDEOH�GH� VH�PXOWLSOLHU�GDQV�XQ�PLOLHX�

D[pQLTXH��VWpULOH�������FHV�DPLEHV�VRQW�XELTXLWDLUHV��VROV��

PLOLHX[� DTXDWLTXHV� GH� WRXWHV� QDWXUHV�� HW� SHUPHWWHQW�

GRQF� XQ� pFKDQWLOORQQDJH� H[KDXVWLI � GH� WRXWHV� VRUWHV�

G·HQYLURQQHPHQWV���HQILQ�����ELHQ�TXH�SURFKHV�GH�QRXV�HQ�

WHUPH�GH�SK\VLRORJLH�FHOOXODLUH�IRQGDPHQWDOH��RUJDQHOOHV�

HW� PpWDEROLVPH� HXFDU\RWH��� OHV� DPLEHV� VRQW� pYROXWLYH�

PHQW� WUqV�GLVWDQWHV�GX� SK\OXP�GRQW� OHV�DQLPDX[�VRQW�

LVVXV��HW�GRQW�HOOHV�RQW�GLYHUJp� LO�\�D�HQYLURQ���PLOOLDUG�

G·DQQpHV��,O�\�D�GRQF�XQH�SUREDELOLWp�LQILPH�TXH�OHV�YLUXV�

G·DPLEHV� LVROpV� GH� O·HQYLURQQHPHQW� SXLVVHQW� SRVHU� OH�

PRLQGUH�ULVTXH�G·LQIHFWLRQV�SRXU�OHV�SHUVRQQHOV�OHV�PDQL�

SXODQW��&H�SRLQW�HVW�pYLGHPPHQW�FUXFLDO�ORUVTXH�TXH�O·RQ�

SUpWHQG�YRXORLU�UHVVXVFLWHU�GHV�YLUXV� LQFRQQXV��FRQWHP�

SRUDLQV�GH�O·H[WLQFWLRQ�GHV�1pDQGHUWDOLHQV��FH�TXH�QRXV�

pWLRQV�VXU�OH�SRLQW�G·DFFRPSOLU�

3,7+29,586� 6,%(5,&80� (7�02//,9,586�6,%e5,&80� �� /(6� '(8;�
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4XHOTXHV�JUDPPHV�GH�O·pFKDQWLOORQ�GH�SHUJpOLVRO�UHPLV�HQ�

VXVSHQVLRQ�HW�GpSRVpV�VXU�XQ�WDSLV�G·DPLEHV��HW�OHV�YRLFL�

TXL�� DSUqV� TXHOTXHV� MRXUV�� FRPPHQFHQW� j� GpSpULU�� 8QH�

FRQFOXVLRQ�� WULYLDOH� HW� WDXWRORJLTXH� �� VL� QRV� DPLEHV�

PHXUHQW��F·HVW�TX·LO�\�D�TXHOTXH�FKRVH�TXL�OHV� WXH� ��'H�

SOXV�� QRXV� FRQVWDWRQV� TXH� FHWWH�PRUWDOLWp� VHPEOH� V·DF�

FRPSDJQHU� GH� OD� PXOWLSOLFDWLRQ� GH� PLFUR�RUJDQLVPHV�

EL]DUUHV��YLVLEOHV�DX�PLFURVFRSH�RSWLTXH��PDLV�VDQV�UHV�

VHPEODQFH�DYHF�GHV�EDFWpULHV�FRQQXHV��GRQW�OD�FURLVVDQFH�

/
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pOHFWURQLTXH� �FRXSHV�

Ànes)� de� particules� de�
3LWKRYLUXV� VLEHULFXP�

�KDXW���HW�GH�0ROOLYLUXV�

VLEHULFXP��EDV��

6RXUFH���,*6�&156�

DXUDLW�G€�rWUH�LQKLEpH�SDU�O·DQWL�

ELRWLTXH�FRQWHQX�GDQV� OH�PLOLHX�

GH� FXOWXUH��� $SUqV� TXHOTXHV�

VHPDLQHV� GH� SXULILFDWLRQ�� GH�

SDVVDJHV� HW� G·DPSOLILFDWLRQV�

VXFFHVVLYHV� GHV� FXOWXUHV�� OHV�

REVHUYDWLRQV� DX� PLFURVFRSH�

�RSWLTXH� HW� pOHFWURQLTXH��

ILQLVVHQW� SDU� QRXV� FRQYDLQFUH�

TXH�� ELHQ� TXH� FHV� PLFUREHV� VH�

PXOWLSOLHQW� DERQGDPPHQW�� RQ�

QH� OHV� YRLW� MDPDLV� VH� GLYLVHU��

/·K\SRWKqVH�YLUDOH�GHYLHQW�GRQF�

GH� SOXV� HQ� SOXV� SUREDEOH�� (OOH�

VHUD� ILQDOHPHQW� YDOLGpH� SDU� OH�

VpTXHQoDJH�FRPSOHW�HW�O·DQDO\VH�

GX� FRQWHQX� JpQLTXH� GHV� GHX[�

YLUXV���SDV�GH�ULERVRPHV��SDV�GH�

PpWDEROLVPH� pQHUJpWLTXH�� SDV�

GH�GLYLVLRQ��6HORQ�OHV�FULWqUHV�GH�

/ZRII�� QRXV� VRPPHV� ELHQ� HQ�

SUpVHQFH�GH�GHX[�YLUXV��PDLV�GH�

W\SHV�HQFRUH�MDPDLV�GpFULWV���/D�

SDUWLFXOH� GH� 3LWKRYLUXV� VLEHUL�

FXP������HVW�REORQJXH������QP�GH�GLDPqWUH��MXVTX·j������

QP�GH� ORQJXHXU���&HOOH�GH�0ROOLYLUXV� VLEHULFXP� ����� HVW�

G·DSSDUHQFH�VSKpULTXH��PDLV�GpIRUPDEOH��G·R��VRQ�QRP���

HW�IDLW�HQYLURQ�����QP�GH�GLDPqWUH��)LJ�����

%LHQ� TXH� GRWpV� WRXV� OHV� GHX[� G·XQ� $'1� JpQRPLTXH�

G·HQYLURQ���������EDVHV��UHVSHFWLYHPHQW�����NE�HW�����

NE���OHXUV�FRQWHQXV�JpQLTXHV�VRQW�WUqV�GLIIpUHQWV��FRUUHV�

SRQGDQW� j� XQH� UpSOLFDWLRQ� LQWUD�F\WRSODVPLTXH� SRXU�

3LWKRYLUXV�������HW�SDUWLHOOHPHQW�QXFOpDLUH�SRXU�0ROOLYL�

UXV�������8QH�IRLV�OHV�JpQRPHV�GH�FHV�GHX[�YLUXV�GpFU\S�

WpV��QRXV�DYRQV�SX�GpWHFWHU�OD�SUpVHQFH�GH�IUDJPHQWV�GH�

OHXUV� VpTXHQFHV� GDQV� OHV� GRQQpHV� GH� PpWDJpQRPLTXHV�

SURYHQDQW�GX�VpTXHQoDJH�GH�O·$'1�WRWDO�GH�O·pFKDQWLOORQ�

GH�GpSDUW��HQFRUH�TX·HQ�WUqV�SHWLWH�SURSRUWLRQ��GH�O·RUGUH�

GX�PLOOLRQLqPH���&H�UpVXOWDW�GpPRQWUDLW�j�OD�IRLV�OD�SUp�

VHQFH�GHV�GHX[�YLUXV�GDQV�O·pFKDQWLOORQ�G·RULJLQH�GH�SHU�

JpOLVRO��PDLV�DXVVL�O·DEVHQFH�GH�ULVTXH�LQIHFWLHX[�j�PDQL�

SXOHU� GHV� pFKDQWLOORQV� HQYLURQQHPHQWDX[� GH� FH� W\SH�

DYDQW�G·LQLWLHU�O·DPSOLILFDWLRQ�GX�WUqV�IDLEOH�FRQWHQX�YLUDO�

j�O·DLGH�GH�O·K{WH�GH�ODERUDWRLUH�DSSURSULp�

6L�OD�GpFRXYHUWH�VLPXOWDQpH�GH�GHX[�QRXYHOOHV�IDPLOOHV�GH�

YLUXV� JpDQWV� LQIHFWDQW� OHV� DPLEHV� D� UHoX� XQ� DFFXHLO�

HQWKRXVLDVWH�DX�VHLQ�GH�OD�FRPPXQDXWp�GH�YLURORJLH�IRQ�

GDPHQWDOH� �SUpFLVRQV� TXDQG� PrPH� TX·DSUqV� HQ� DYRLU�

GpFOLQp�O·H[DPHQ��OD�UHYXH�6FLHQFH�D�SLWHXVHPHQW�FRQVD�

FUp� SOXVLHXUV� pGLWRULDX[� j� QRV� WUDYDX[� TX·LOV� DYDLHQW�

UHIXVp�VDQV�DSSHO����F·HVW�OD�GpPRQVWUDWLRQ�TXH�GHV�YLUXV�

SRXYDLHQW�rWUH�UpDFWLYpV�DSUqV��������DQV�SDVVpV�GDQV�OH�

SHUJpOLVRO�TXL�D�HQIODPPp�OHV�PpGLDV��LQLWLDQW�OD�WKpPD�

WLTXH�GH�©�=RPELH�YLUXV�ª��TXL�UHVXUJLW�SpULRGLTXHPHQW��

GDQV� OH� FRQWH[WH� GHV� pWpV� DUFWLTXHV� GH� SOXV� HQ� SOXV�

FKDXGV���/D�6LEpULH��HQ�SDUWLFXOLHU��VH�UpFKDXIIH�GHX[�IRLV�

SOXV�YLWH�TXH�OH�UHVWH�GH�OD�SODQqWH��$X�JUp�GHV�DUWLFOHV�GH�

YXOJDULVDWLRQ�� O·LQRIIHQVLI �3LWKRYLUXV� HVW� GHYHQX� O·LOOXV�

WUDWLRQ�LQFRQWRXUQDEOH�GX�=RPELH�YLUXV��MXVTX·j� VHUYLU�

GH� FRXYHUWXUH� j�XQ� OLYUH�GH� VFLHQFH�ILFWLRQ� j� VXFFqV�� HW�

DYRLU�XQH�SHOXFKH�j�VRQ�HIILJLH��)LJ�����
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&RPPH�QRXV�O·DYRQV�PHQWLRQQp�SUpFpGHPPHQW��OH�ULVTXH�

LQIHFWLHX[�OLp�j�OD�SHUVLVWDQFH�GH�EDFWpULHV�GDQV�OH�SHUJp�

OLVRO�HVW�FRQQX�GHSXLV�ORQJWHPSV��JUkFH�QRWDPPHQW�DX[�

WUDYDX[� GH� O·pFROH� UXVVH� GH� PLFURELRORJLH� GHV� VROV�� /D�

SHUVLVWDQFH� GH� VSRUHV� GH� OD�

EDFWpULH�%DFLOOXV� DQWKUDFLV��

DJHQW� GH� OD� PDODGLH� GX�

©� FKDUERQ� ª� �DQWKUD[� HQ�

DQJODLV��� GDQV� OHV� FRXFKHV�

VXSHUILFLHOOHV� GH� SHUJpOLVRO�

HVW� OD� FDXVH�ELHQ�GRFXPHQ�

WpH� G·XQH� PXOWLWXGH� G·pSL�

GpPLHV� TXL� RQW� UDYDJp� OHV�

WURXSHDX[� GH� UHQQHV� DX�

FRXUV� GH� O·KLVWRLUH� FRQWHP�

SRUDLQH��OHV�DQQpHV�SDUWLFX�

OLqUHPHQW� FKDXGHV� pWDQW�

DVVRFLpHV�j�XQ� ULVTXH�DFFUX�

GH� UHPHWWUH� HQ� FLUFXODWLRQ�

GHV� DJHQWV� LQIHFWLHX[�� 'HV�

FKHUFKHXUV� UXVVHV� RQW� HVWL�

Pp�TXH�OH�SHUJpOLVRO�VLEpULHQ�

UHQIHUPH� ���� PLOOLRQV� GH�

FDUFDVVHV�GH�UHQQHV�LQIHFWpV�

SDU�OD�EDFWpULH�GX�FKDUERQ��

GRQW�OHV�VSRUHV�VRQW�FRQQXHV�

SRXU�\�VXUYLYUH�SOXV�GH�����

DQV��HW�VDQV�GRXWH�EHDXFRXS�

SOXV���(Q������� OD�5XVVLH�D�

LQWHUURPSX� OH� SURJUDPPH�

GH� YDFFLQDWLRQ� GHV� WURX�

SHDX[� PLV� HQ� SODFH� j�

O·pSRTXH� VRYLpWLTXH��

RXYUDQW� OD� SRUWH� j� XQH�

UpVXUJHQFH�GH�OD�PDODGLH��GRQW�OD�GHUQLqUH�HQ�GDWH�D�HX�

OLHX�HQ������GDQV�OD�SpQLQVXOH�GH�<DPDO��j�OD�VXLWH�G·XQ�

pWp�WUqV�FKDXG�TXL�D�SUREDEOHPHQW�H[KXPp�OHV�UHVWHV�GH�

UHQQHV�PRUWV�DX�FRXUV�G·XQH�pSLGpPLH�GDWDQW�GH����DQV�



�������$��0DJD]LQH���5D\RQQHPHQW�GX�&156�1�������$XWRPQH�����

7RXMRXUV�j�OD�OLPLWH�GH�OD�FRXFKH�DFWLYH�GX�SHUJpOLVRO��XQH�

pTXLSH�GH�FKHUFKHXUV� IUDQoDLV�D�DXVVL� UpYpOp� HQ������OD�

SUpVHQFH�G·$'1�JpQRPLTXH�GX�YLUXV�GH�OD�YDULROH�DX�VHLQ�

GHV�WLVVXV�G·XQ�FRUSV�PRPLILp�LQKXPp�LO�\�D�HQYLURQ�����

DQV� GDQV� OD� UpJLRQ� GH�<DNXWVN� �5pSXEOLTXH� GH� 6DNKD��

6LEpULH� RULHQWDOH�� ������ /HV� UpJOHPHQWDWLRQV� LQWHUQDWLR�

QDOHV�FRQFHUQDQW�OD�PDQLSXODWLRQ�GH�FH�YLUXV�RIILFLHOOH�

PHQW�pUDGLTXp�GHSXLV������RQW�LQWHUGLW�WRXWH�WHQWDWLYHV�

GH�UpDFWLYDWLRQ�GX�YLUXV��GRQW�RQ�QH�VDLW�GRQF�SDV�TXHOOH�

SURSRUWLRQ�GHV�SDUWLFXOHV��PrPH�IDLEOH��DXUDLW�SX�UHVWHU�

LQIHFWLHXVHV�� 0DLV� OD� OLEpUDWLRQ� GH� YLUXV� GHV� FRXFKHV�

VXSHUILFLHOOHV� GH� SHUJpOLVRO�� PrPH� VL� HOOH� V·DPSOLILH� HQ�

PR\HQQH�FKDTXH�pWp��QH�QRXV�SDUDvW�SDV�DVVRFLpH�j�XQ�

GDQJHU� TXDOLWDWLYHPHQW� QRXYHDX�� 'qV� TX·HOOHV� DSSD�

UDLVVHQW�j�OD�VXUIDFH��OHV�SDUWLFXOHV�YLUDOHV�VRQW�VRXPLVHV�

DX� SRXYRLU� VWpULOLVDQW� GH� OD� OXPLqUH� HW� GH� O·R[\JqQH�GH�

O·DLU�� SXLV�VRQW� HPSRUWpHV�SDU�OHV� HDX[�GH�UXLVVHOOHPHQW�

GDQV�OH�FRXUV�G·HDX�OH�SOXV�SURFKH��R��HOOHV�VH�GLOXHQW�ELHQ�

DYDQW�G·DWWHLQGUH�OD�PHU�

/(�95$,�5,648(�5e6,'(�3/87Ñ7�'$16�/(�3(5*e/,62/�352)21'

$YHF�OD�GpFRXYHUWH�HW�OD�UpDFWLYDWLRQ�GH�3LWKRYLUXV�HW�GH�

0ROOLYLUXV� j� SDUWLU� GH� SHUJpOLVRO� SUpOHYp� j� HQYLURQ�

����PqWUHV�GH�SURIRQGHXU��QRXV�DYRQV�FKDQJp�G·pFKHOOH��HQ�

SDVVDQW� G·XQ� LQWHUYDOOH� GH� GLPHQVLRQ� KLVWRULTXH� j� XQ�

LQWHUYDOOH� TXDVL�JpRORJLTXH�� FHV� GHX[� YLUXV� GDWDQW� GH�

�������DQV�HW�GRQF�� IRUPHOOHPHQW��GX�3OHLVWRFqQH�VXSp�

ULHXU��2U�FHWWH�SpULRGH�HVW�FRQWHPSRUDLQH�GH�O·H[WLQFWLRQ�

UDSLGH�GH�SOXVLHXUV�JUDQGV�DQLPDX[�DORUV�WUqV�DERQGDQWV�

WHOV�TXH�OHV�UKLQRFpURV�ODLQHX[��LO�\�D��������DQV���OHV�PDP�

PRXWKV��LO�\�D��������DQV���)LJ������RX�OHV�GHUQLHUV�1pDQ�

GHUWDOLHQV��LO�\�D��������DQV���$LQVL��OHV�PrPHV�pFKDQWLO�

ORQV�GH�SHUJpOLVRO�TXL�RQW�OLYUp�QRV�YLUXV�G·DPLEHV�SUpKLV�

WRULTXHV�SRXUUDLHQW�rWUH�OD�VRXUFH�GH�YLUXV�HQFRUH� LQIHF�

WLHX[��D\DQW�SDUWLFLSp�j�O·H[WLQFWLRQ�GH�FHV�HVSqFHV��PDLV�

HQFRUH�MDPDLV�HQWUpV�HQ�FRQWDFW�DYHF�OHV�HVSqFHV�PRGHUQHV�

GH� UXPLQDQWV�� pOpSKDQWV� RX� DXWUHV� PDPPLIqUHV�� GRQW�

O·KRPPH��/HXU�pYHQWXHOOH�SDWKRJpQLFLWp�GDQV�OH�FRQWH[WH�

DFWXHO�HVW�GRQF�LQFRQQXH�HW�LPSUpYLVLEOH��

1RV�UHFKHUFKHV�UpFHQWHV��HQFRUH�QRQ�SXEOLpHV��RQW�FRQILU�

Pp�TXH�GHV�YLUXV�G·DPLEHV�DSSDUWHQDQW�DX[�IDPLOOHV�GH�

YLUXV�TXH�QRXV�DYRQV�SUpFpGHPPHQW�GpFULWHV�SRXYDLHQW�

rWUH�UpDFWLYpV�j�SDUWLU�G·pFKDQWLOORQV�GH�WLVVXV�DQLPDX[�

FRQJHOpV�GHSXLV�HQYLURQ��������DQV��VLWH�SDOpROLWKLTXH�GH�

<DQD�5+6���)LJ������,O�SDUDvW�GRQF�WRXW�j�IDLW�UDLVRQQDEOH�

G·HQYLVDJHU�TXH�GHV�YLUXV�j�JpQRPH�$'1�FDSDEOHV�G·LQ�

IHFWHU� GHV� FHOOXOHV�GH�PDPPLIqUHV� VRLHQW� SUpVHQWV� GDQV�

FHV� PrPHV� pFKDQWLOORQV�� HW� DLHQW� SX� pJDOHPHQW� UHVWHU�

LQIHFWLHX[�� /D� SUp�

VHQFH�GH�WHOV�YLUXV�HVW�

G·DLOOHXUV�GpWHFWpH��HQ�

WUqV� SHWLWH� SURSRU�

WLRQ��SDU�O·DQDO\VH�GHV�

VpTXHQFHV� GH� O·$'1�

WRWDO� H[WUDLW� GH� FHV�

PrPHV� pFKDQWLOORQV��

)LGqOH� j� QRWUH� SULQ�

FLSH� GH� SUpFDXWLRQ��

QRXV� QRXV� VRPPHV�

LQWHUGLWV� G·HQ� WHQWHU�

OD� PRLQGUH� UpDFWLYD�

WLRQ� HQ� XWLOLVDQW�

FRPPH� K{WH� SRWHQ�

WLHO�GHV�FHOOXOHV�DXWUHV�

TXH� FHOOH� G·$FDQWKD�

PRHED�� (Q� HIIHW�� OD�

UpDFWLYDWLRQ� GH� YLUXV�

j� OD� SDWKRJpQLFLWp�

LQFRQQXH� pYHQWXHOOH�

PHQW� FDSDEOH� GH�

GpFOHQFKHU� XQH� pSL�

]RRWLH� LQFRQWU{ODEOH��

QRXV�SDUDvW�XQ�ULVTXH�

VDQV� FRPPXQH�PHVXUH� DYHF� O·LQWpUrW� VFLHQWLILTXH� G·XQH�

WHOOH�UHFKHUFKH��

0DOKHXUHXVHPHQW��FHW�DYLV�Q·HVW�SDV�SDUWDJp�SDU�WRXW�OH�

PRQGH�� SXLVTXH� O·,QVWLWXW� UXVVH�9HFWRU�� VLWXp� j�1RYRVL�

ELUVN��YLHQW�G·DQQRQFHU� VRQ�LQWHQWLRQ�GH�ODQFHU�XQ�SUR�
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)LJ�� �� �� 'U�� (XJqQH� &KULVWR�)RURX[�� DORUV� WKpVDUG��

posant� Àèrement� avec� la� défense� de� mammouth� qu’il�
vient�de�trouver�sur�la�berge�du�Áeuve�Kolyma,�sur�le�site�
GH�'XYDQQ\�\DU���DR�W��������6RXUFH���,*6�&156�

)LJ������4XDWUH�QRXYHDX[�YLUXV�

G·DPLEH�©�UHVVXVFLWpV�ª�j�SDUWLU�GH�

UHVWHV�DQLPDX[�FRQJHOpV�H[WUDLWV�

GH� FRXFKH� GH� SHUJpOLVRO� GDWDQW�

G·HQYLURQ� ��� ���� DQV� �$3���

'H�JDXFKH�j�GURLWH�HW�GH�KDXW�HQ�

EDV���0HJDYLUXV��3DQGRUDYLUXV��

3LWKRYLUXV�� ©�3DFPDQ�YLUXV� ª�

�FRXVLQ�G·$VIDUYLUXV��

��-�0�&ODYHULH�	�&�$EHUJHO�



$��0DJD]LQH���5D\RQQHPHQW�GX�&156�1�������$XWRPQH����������

JUDPPH�GH�©�SDOpRYLURORJLH�ª�j�SDUWLU�GH�UHVWHV�DQLPDX[�

H[KXPpV� GH� SHUJpOLVRO� DQFLHQ� �UKLQRFpURV�� PDPPRXWK��

HWF���&H�ODERUDWRLUH��XQ�GHV�IOHXURQV�GHV�UHFKHUFKHV�PLOL�

WDLUHV�HQ�PLFURELRORJLH�GH�O·qUH�VRYLpWLTXH��UHVWH� O·XQ�GHV�

GHX[� VLWHV� j� SRXYRLU� OpJDOHPHQW� GpWHQLU� OH� YLUXV� GH� OD�

YDULROH��HW�GHYUDLW�SRXYRLU�WUDYDLOOHU�DX�SOXV�KDXW�QLYHDX�

GH�ELRVpFXULWp��%6/�����0DLV�XQH�H[SORVLRQ�UpFHQWH�VXU�FH�

VLWH��VHSWHPEUH�������Q·HVW�SDV�GH�QDWXUH�j�QRXV�UDVVXUHU�

WRWDOHPHQW�

0DLV�DX�GHOj�GHV�ULVTXHV�PLFURELRORJLTXHV�UpVXOWDQW�GH�OD�

IRQWH�SpULRGLTXH�GHV�FRXFKHV�VXSHUILFLHOOHV�GH�SHUJpOLVRO��

HW� GHV� TXHOTXHV� UHFKHUFKHV� VFLHQWLILTXHV� OLPLWpHV� j� OD�

PLFURIORUH�GHV�PDPPRXWKV��QRXV�VRPPHV�EHDXFRXS�SOXV�

LQTXLHWV�GX�GDQJHU�YHQDQW�GX�GpYHORSSHPHQW�UDSLGH�GH�

O·H[SORLWDWLRQ�LQGXVWULHOOH�GX�OLWWRUDO�DUFWLTXH�UXVVH��PHU�

GH� /DSWHY�� PHU� GH� 6LEpULH� RULHQWDOH��� UpJLRQ� R�� GHV�

FRXFKHV�GH�SHUJpOLVRO�SURIRQGHV�GH�SOXVLHXUV�FHQWDLQHV�GH�

PqWUHV�HW�YLHLOOHV�G·XQ�PLOOLRQ�G·DQQpHV�VXUSORPEHQW�XQ�

VRXV�VRO� ULFKH� HQ� UHVVRXUFHV� PLQpUDOHV� GH� WRXWHV� VRUWHV�

�K\GURFDUEXUHV�� EDU\WLQH�� DSDWLWH�� FXLYUH�� QLFNHO�� ]LQF��

WXQJVWqQH��XUDQLXP��RU��DUJHQW��GLDPDQW��IHU��SODWLQH���/H�

UpFKDXIIHPHQW�FOLPDWLTXH�\�UpGXLW� FRQVLGpUDEOHPHQW� OD�

EDQTXLVH�G·pWp�HW�DFFURLW�OHV�SRVVLELOLWpV�G·DFFqV�DX[�UHV�

VRXUFHV�QDWXUHOOHV�SDU� OD�PHU��3RXU�IDFLOLWHU� O·LPSODQWD�

WLRQ� GH� VLWHV� LQGXVWULHOV� GDQV� FHV� UpJLRQV� GpVHUWHV�� OD�

5XVVLH� GLVSRVH� GpVRUPDLV� GH� FHQWUDOHV� QXFOpDLUHV� IORW�

WDQWHV�FDSDEOHV�GH�VXEYHQLU�DX[�EHVRLQV�pQHUJpWLTXHV�GH�

��������SHUVRQQHV���

$ILQ�G·DWWHLQGUH�OHV�PLQHUDLV�SUpFLHX[�TXH�UHFqOH�OH�VRXV�

VRO�� GHV� GL]DLQHV� GH� PLOOLRQV� GH� WRQQHV� GH� SHUJpOLVRO�

GHYURQW� DX� SUpDODEOH� rWUH� GpEOD\pHV�� GDQV� G·pQRUPHV�

H[SORLWDWLRQV�j�FLHO�RXYHUW�GH�FHQWDLQHV�GH�PqWUHV�GH�SUR�

IRQGHXU� HW� GH� ODUJHXU� �FRPPH� OD�PLQH� GH� GLDPDQW� GH�

0LUQ\���&HWWH�pWDSH�DXUD�GRQF�OH�SRWHQWLHO�GH�UHPHWWUH�HQ�

FLUFXODWLRQ�j�UHODWLYHPHQW�FRXUW�WHUPH�XQH�PLFURIORUH�HW�

GHV�YLUXV�SRXYDQW�GDWHU�GH�SUqV�G·XQ�PLOOLRQ�G·DQQpHV��HW�

GH�OHV�PHWWUH�HQ�FRQWDFW�DYHF�XQ�QRPEUH� LPSRUWDQW�GH�

WUDYDLOOHXUV� VDQV� OD� PRLQGUH� EDUULqUH� GH� ELRVpFXULWp�

PLFURELRORJLTXH�� 2U�� QRV� FRQQDLVVDQFHV� VXU� OD� YLDELOLWp�

SRWHQWLHOOH�GH�YLUXV�DX�GHOj�GH��������DQV��OD�OLPLWH�GH�OD�

GDWDWLRQ�DX�FDUERQH������VRQW�ULJRXUHXVHPHQW�QXOOHV�

6L� O·RQ�SHXW� IDLUH� O·K\SRWKqVH�TXH� GHV�EDFWpULHV��PrPH�

WUqV�DQFLHQQHV��SXLVVHQW�rWUH�VHQVLEOHV�DX[�DQWLELRWLTXHV�

GRQW� QRXV� GLVSRVRQV�� FRPPHQW� DSSUpFLHU� OH� ULVTXH� GH�

O·pYHQWXHOOH� UpDFWLYDWLRQ� GH� YLUXV� GRQW� QRXV� QH� VDYRQV�

ULHQ��HW�TXL�RQW�SHXW�rWUH�FDXVp�GH�GUDPDWLTXHV�pSLGpPLHV�

FKH]� OHV�PDPPLIqUHV��RX� OHV�KRPLQLGpV�GRQW� LOV� pWDLHQW�

FRQWHPSRUDLQV�"�/D�FULVH�GH� OD�&RYLG����QRXV�D� HQFRUH�

XQH�IRLV�UDSSHOp�j�TXHO�SRLQW�FKDTXH�YLUXV�pWDLW�XQLTXH��

HW�TX·LO�Q·H[LVWH�SDV�G·DQWLYLUDX[�j�ODUJH�VSHFWUH��,O�VHUDLW�

GRQF�LPSRUWDQW�TXH�GHV�FRQYHQWLRQV�LQWHUQDWLRQDOHV�pWD�

EOLVVHQW� XQH� OLVWH� PLQLPDOH� GHV� pTXLSHPHQWV� VDQLWDLUHV�

�FDSDFLWp�GLDJQRVWLTXH��FDSDFLWp�G·LVROHPHQW��HW�GHV�SUR�

FpGXUHV�G·DOHUWH�j�PHWWUH�HQ�SODFH�DX�FDV��H[WUrPHPHQW�

LPSUREDEOH��R��XQ�©�=RPELH�YLUXV�ª�YLHQGUDLW�SDU�LQDG�

YHUWDQFH�IUDQFKLU�OD�IURQWLqUH�HQWUH�OD�ILFWLRQ�HW�OD�UpDOLWp�

5e)e5(1&(6

����*LOLFKLQVN\�'�HW�DO���������%DFWHULD�LQ�3HUPDIURVW��LQ��

5��0DUJHVLQ�HW�DO���HGV����3V\FKURSKLOHV��IURP�%LRGLYHUVLW\�

WR�%LRWHFKQRORJ\��S����������6SULQJHU�9HUODJ��%HUOLQ�

���� 2PHO\DQVN\�9� ������� %DFWHULRORJLFDO� LQYHVWLJDWLRQ�

RI �6DQJD�PDPPRWK�DQG�QHDUE\�VRLO��$UNKLY�ELRORJLFKHV�

NLNK�QDXN��1�������������

����,VDFKHQNR�%��������6RPH�GDWD�RQ�SHUPDIURVW�EDFWH�

ULD��,]YHVWL\D�6DQNW�3HWHUEXUJVNRJR�%RWDQLFKHVNRJR�6DGD��

����1��²��������

����.ULVV�$(��*UDYH�1$� �������2Q�PLFURRUJDQLVPV� LQ�

RQH�WKRXVDQG�\HDU�ROG�SHUPDIURVW��0LNURELRORJL\D�������

���������

����*LOLFKLQVN\�'$�HW�DO���������/RQJ�WHUP�SUHVHUYDWLRQ�

RI � PLFURELDO� HFRV\VWHPV� LQ� SHUPDIURVW�� $GYDQFHV� LQ�

6SDFH�5HVHDUFK��������������

����%R\G�:/��%R\G�-:��������7KH�SUHVHQFH�RI �EDFWHULD�

LQ�SHUPDIURVW�RI �WKH�$ODVNDQ�DUFWLF��&DQDGLDQ�-RXUQDO�

RI �0LFURELRORJ\���������������

���� =D]XOD� *'� HW� DO�� ������� 5DGLRFDUERQ� GDWHV� UHYHDO�

WKDW�/XSLQXV�DUFWLFXV� SODQWV�ZHUH� JURZQ� IURP�PRGHUQ�

QRW�3OHLVWRFHQH�VHHGV��1HZ�3K\WRORJLVW����������������

����<DVKLQD�6�HW�DO���������5HJHQHUDWLRQ�RI �ZKROH�IHUWLOH�

SODQWV�IURP��������\�ROG�IUXLW�WLVVXH�EXULHG�LQ�6LEHULDQ�

SHUPDIURVW�� 3URFHHGLQJV� RI � WKH� 1DWLRQDO� $FDGHP\� RI �

6FLHQFHV�86$������������������

���� 3KLOLSSH� 1� HW� DO�� ������� 3DQGRUDYLUXVHV� �� DPRHED�

YLUXVHV� ZLWK� JHQRPHV� XS� WR� ���� 0E� UHDFKLQJ� WKDW� RI �

SDUDVLWLF�HXNDU\RWHV��6FLHQFH����������������

�����/HJHQGUH�0�HW�DO���������7KLUW\�WKRXVDQG�\HDU�ROG�

GLVWDQW�UHODWLYH�RI �JLDQW�LFRVDKHGUDO�'1$�YLUXVHV�ZLWK�D�

SDQGRUDYLUXV�PRUSKRORJ\��3URFHHGLQJV� RI � WKH� 1DWLRQDO�

$FDGHP\�RI �6FLHQFHV�86$�������������������

�����/HJHQGUH�0�HW�DO���������,Q�GHSWK�VWXG\�RI �0ROOLYL�

UXV� VLEHULFXP�� D�QHZ� �������\�ROG�JLDQW�YLUXV� LQIHFWLQJ�

$FDQWKDPRHED��3URFHHGLQJV�RI �WKH�1DWLRQDO�$FDGHP\�RI �

6FLHQFHV�86$��������(����������

�����%LDJLQL�3�HW�DO���������9DULROD�YLUXV�LQ�D�����\HDU�ROG�

6LEHULDQ� PXPP\��1HZ� (QJODQG� -RXUQDO� RI �0HGLFLQH��

���������������
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