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5ÑVXPÑ�� 'HV� WUDYDX[� DQWÑULHXUV� VXU� OD� IDXQH� GH� ERXUGRQV� GHV� 3\UÑQÑHV�2ULHQWDOHV� RQW
UÑYÑOÑ� XQH� JUDQGH� ULFKHVVH� VSÑFLILTXH�� � 3DUDOOÔOHPHQW�� OD� JUDQGH� GLYHUVLWÑ� ERWDQLTXH� GH� OD
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ERXUGRQV�GDQV�OH�YDOORQ�
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(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH��

���,QWURGXFWLRQ

/HV� ERXUGRQV� �%RPEXV� /DWUHLOOH�� RQW� IDLW� OjREMHW� GH� QRPEUHXVHV� ÑWXGHV
ÑFRORJLTXHV�GjHQYHUJXUH�HQ�(XURSH��$XWULFKH��3LWWLRQL�	�6FKPLGW���������6FDQGLQDYLH
�/ÜNHQ��������������,OHV�EULWDQQLTXHV��$OIRUG�������HW�ELHQ�GjDXWUHV���(VSDJQH��2UQRVD
*DOOHJR�� ������� VXG�HVW�GH� Oj(XURSH� �5HLQLJ�� ������� � 6L� RQ�SUHQG� HQ� FRQVLGÑUDWLRQ� OD
ULFKHVVH�VSÑFLILTXH�GX�JHQUH�%RPEXV��OD�)UDQFH�HVW�OjXQ�GHV�SD\V�TXL�SUÑVHQWH�OD�SOXV
JUDQGH�GLYHUVLWÑ�DYHF����HVSÔFHV��$QQH[H�,����&HSHQGDQW�SHX�GjDXWHXUV��3ÑUH]�������
.UXVHPDQ��������'HOPDV��������5DVPRQW��������RQW�GLVFXWÑ�GH�OD�IDXQH�GH�ERXUGRQV
GHV�3\UÑQÑH�RULHQWDOHV���'jDSUÔV�5DVPRQW��������HW�5DVPRQW�HW�DO���HQ�SUÑSDUDWLRQ���OD
&HUGDJQH� �3\UÑQÑHV�2ULHQWDOHV��HVW�GDQV� Oj2XHVW�3DOÑDUFWLTXH�� OjXQH�GHV� UÑJLRQV�TXL
SUÑVHQWH�OD�SOXV�JUDQGH�GLYHUVLWÑ���$LQVL�5DVPRQW��������\�D�UÑSHUWRULÑ����HVSÔFHV�GH
%RPEXV�GDQV�OH�VHXO�FDUUÑ�870�GH�0RQW�/RXLV�����[����NP¦��

'DQV�XQ� UDSSRUW�SUÑOLPLQDLUH� VXU� OD� IDXQH�GHV� ERXUGRQV�GHV�5ÑVHUYHV� GH� OD
0DVVDQH� HW� GX� 9DOORQ� Gj(\QH� �3\UÑQÑHV�2ULHQWDOHV��� 5DVPRQW� ������� D� LQGLTXÑ� OD
SUÑVHQFH�GH����HVSÔFHV�GH�ERXUGRQV�GDQV�OD�VHXOH�YDOOÑH�Gj(\QH���&HWWH�FRQFHQWUDWLRQ
LPSRUWDQWH�VXU�XQH�VL�IDLEOH�VXSHUILFLH�HVW�Í�OjRULJLQH�GX�SUÑVHQW�WUDYDLO�

3RXUTXRL�VjLQWÑUHVVHU�Í�OjÑFRORJLH�GX�JHQUH�%RPEXV��+\PHQRSWHUD��$SLGDH��HQ
SDUWLFXOLHU"��/HV�ERXUGRQV�VRQW�OjXQ�GHV�JURXSHV�GH�SROOLQLVDWHXUV�OHV�SOXV�LPSRUWDQWV
GDQV� OHV�ÑFRV\VWÔPHV�FRQWLQHQWDX[� IURLGV� �5DVPRQW��������� � ,QGLFDWHXU�GH� OD�TXDOLWÑ
RX�GH�OD�EDQDOLWÑ�ÑFRORJLTXH��FH�JHQUH�QjHVW�SDV�VDQV�LQWÑUÒW���$�OjKHXUH�Rã�OjRQ�SUHQG
FRQVFLHQFH�TXH� OD�ULFKHVVH�QDWXUHOOH�UÑVLGH�GDQV� OD�ELRGLYHUVLWÑ�� LO� HVW� LQWÑUHVVDQW�GH
FRQQDÖWUH�OHV�FDXVHV�GH�OD�ULFKHVVH�VSÑFLILTXH���/D�GLYHUVLWÑ�GjKDELWDWV�SUÑVHQWV�VXU�OD
SHWLWH� VXSHUILFLH� GH� OD� FRPPXQH� Gj(\QH� �%UDXQ� %ODQTXHW�� ������ D� ÑWÑ� OD� UDLVRQ
PDMHXUH�GH�VRQ�FODVVHPHQW�HQ�UÑVHUYH�QDWXUHOOH���/D�ULFKHVVH�GH�OD�IDXQH�GH�ERXUGRQV
HVW�HOOH�Í�PHWWUH�HQ�UHODWLRQ�DYHF�OD�GLYHUVLWÑ�GjKDELWDW�"



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH��

�����&DGUH�JÑRJUDSKLTXH

�������/RFDOLVDWLRQ

/H�PDVVLI�S\UÑQÑHQ�FRQVWLWXH�OD�EDUULÔUH�QDWXUHOOH�HQWUH�OD�)UDQFH�HW�Oj(VSDJQH
�ILJ�������$�OjHVW��Rã�OHV�3\UÑQÑHV�GHVFHQGHQW�YHUV�OD�0ÑGLWHUUDQÑH��OH�GÑSDUWHPHQW�GHV
3\UÑQÑHV�2ULHQWDOHV� FRPSRUWH� GHV� VRPPHWV� PRLQV� ÑOHYÑV� TXH� FHX[� GHV� 3\UÑQÑHV
&HQWUDOHV��&DUOLW�����P��3XLJPDO�����P��&DQLJRX������P��
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)LJXUH� ��� /RFDOLVDWLRQ� GX� 'ÑSDUWHPHQW
GHV�3\UÑQÑHV�2ULHQWDOHV��HQ�JULVÑ��

)LJXUH����'ÑSDUWHPHQW�GHV�3\UÑQÑHV�2ULHQWDOHV�
(Q�JULVÑ��OD�&HUGDJQH��HQ�JULV�IRQFÑ��OD�FRPPXQH
Gj(\QH�

$X�VXG�RXHVW�GX�GÑSDUWHPHQW��Í�FKHYDO�VXU�OD�IURQWLÔUH�HVSDJQROH��VH�VLWXH�OD
UÑJLRQ�GH�OD�&HUGDJQH���&H�EDVVLQ��Í�HQYLURQ�����P�GjDOWLWXGH��DSSDUWLHQW�DX�V\WÔPH
K\GURJUDSKLTXH�GX�6ÔJUH�

$X� VXG�HVW� GH� OD� &HUGDJQH�� SHUSHQGLFXODLUHPHQW� Í� OD� IURQWLÔUH� HVSDJQROH�
GÑOLPLWÑH� SDU� GHV� FUÒWHV�� VH� WURXYH� OD� 9DOOÑH� Gj(\QH� �5ÑVHUYH� QDWXUHOOH�� �ILJ�� ���
3RLQWDQW� YHUV� OH� QRUG�RXHVW�� HOOH� GHVFHQG� YHUV� OH� YLOODJH�� OjHQVHPEOH� IRUPDQW� OH
WHUULWRLUH�GH�OD�FRPPXQH�Gj(\QH��ILJ�����



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH��
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)LJXUH�����&RPPXQH�Gj(\QH��FRPPXQHV�OLPLWURSKHV�HW�UÑVHUYH�QDWXUHOOH�Gj(\QH�� �/HV�SRLQWV�ILJXUHQW
OHV�DJJORPÑUDWLRQV��OjÑWRLOH�V\PEROLVH�OD�FRPPXQH�GH�0RQW�/RXLV���&DUWH�RULJLQDOH�

�������*ÑRJUDSKLH�SK\VLTXH

���������5HOLHI

6XU�XQ�SODWHDX�YDOORQQÑ��ORQJ�GH���NP��OD�]RQH�FXOWLYÑH�GX�YLOODJH�VjÑFKHORQQH
HQWUH������HW�����P��SHQWH�DSSUR[LPDWLYH�GH��������4XDQW�Í�OD�UÑVHUYH�QDWXUHOOH��HOOH
VjÑOÔYH� GH� ����P� Í� OjHQWUÑH� GX� YDOORQ� SRXU� FXOPLQHU� Í� ����P� Í� OD� 7RUUH� Gj(LQD�
/RQJXH� GH� �� NP� SRXU� XQ� GÑQLYHOÑ� WRWDO� GH� ����P�� RQ� SHXW� HVWLPHU� TXH� OD� SHQWH
PR\HQQH� HVW� GH� ���P�SDU� NP� �VRLW� ������ � /LPLWÑH� QDWXUHOOHPHQW� SDU� VHV� OLJQHV� GH
FUÒWHV��OD�UÑVHUYH�SUÑVHQWH�OHV�SRLQWV�FXOPLQDQWV�VXLYDQWV��3LFD�GHO�4XHU�����P��3XLJ
GH�)LQHVWUHOOHV�����P��3LF�GHO�FROO�Gj(LQD�����P��&ROO�Gj(LQD�����P��3LF�Gj(LQD�����P�
7RUUH�Gj(LQD������HW�&DPEUH�Gj$VH�����P�



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH��

���������+\GURJUDSKLH

)DLVDQW� SDUWLH� GX� EDVVLQ� VXSÑULHXU� GX� 6ÔJUH� �IOHXYH� HVSDJQRO�� TXL� SUHQG� VD
VRXUFH�GDQV�OD�YDOOÑH�YRLVLQH�GH�/OR��OH�YDOORQ�Gj(\QH�DSSDUWLHQW�Í�OD�EDVVH�&HUGDJQH
�SDU�RSSRVLWLRQ�Í�OD�KDXWH�&HUGDJQH��EDVVLQ�VXSÑULHXU�GH�OD�7ÒW����'HV�YHUVDQWV�GH�OD
YDOOÑH� MDLOOLVVHQW� GH� QRPEUHXVHV� VRXUFHV� TXL� JURVVLVVHQW� OH� WRUUHQW� QDLVVDQW� GX�&ROO
Gj(LQD��Oj(EUH��SRXU�VH�MHWWHU�GDQV�OH�6ÔJUH��ILJ�����

/H�UÑJLPH�K\GURORJLTXH�HVW�GH�W\SH�QLYR�SOXYLDO�
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)LJXUH���� �&RPPXQH�Gj(\QH��K\GURJUDSKLH�HW�SULQFLSDX[� OLHX[�GLWV�GH� OD�UÑVHUYH�� �(Q�JULVÑ�� OD� IRUÒW�
&DUWH�RULJLQDOH�



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH��

���������$SHUÐX�JÑRPRUSKRORJLTXH

$X�FRQWUDLUH�GjXQ�JUDQG�QRPEUH�GH�YDOOÑHV�GH�OD�&HUGDJQH��6DLQW�3LHUUH�GHOV�
)RUFDWV��3ODQÔV�{���OD�YDOOÑH�Gj(\QH�RULHQWÑH�QRUG�RXHVW�QH�SUÑVHQWH�DXFXQH�WUDFH�GH
JODFLDWLRQV�� � /H� IRQG� GX� YDOORQ� SDU� VHV� SHQWHV� GjÑERXOLV� VXJJÔUH� OjH[LVWHQFH� GH
SKÑQRPÔQHV� GH� FU\RWXUEDWLRQ�� � (Q� HIIHW�� OjDOWHUQDQFH� GH� JHO� HW� GH� GÑJHO� OLEÔUH
GjÑQRUPHV�SLHUULHUV��JUDQLWHV�HW�JQHLVV��URXODQW�GHV�FUÒWHV�YHUV�OH�IRQG�GX�YDOORQ���/HV
VFKLVWHV�FRXYUHQW�OHV�KDXWHV�FUÒWHV�IURQWDOLÔUHV���/D�SUÑVHQFH�GjDIIOHXUHPHQWV�FDOFDLUHV
Í� OD�&DPEUH�Gj$VH�HVW� UÑYHOÑH�SDU� OjH[LVWHQFH�GH�SODQWHV�FDOFLFROHV� �%UDXQ�%ODQTXHW�
��������3DU�VHV�IRUWHV�SHQWHV��VHV�DIIOHXUHPHQWV�URFKHX[�HW�OjLQWHQVLWÑ�GHV�SKÑQRPÔQHV
GH�FU\RWXUEDWLRQ�� OD�YDOOÑH�FRQWUDVWH�DYHF� OH�YLOODJH�� �&H�GHUQLHU�D�ÑWÑ�SHX� LQIOXHQFÑ
SDU�OHV�SKÑQRPÔQHV�GH�FU\RWXUEDWLRQ��LO�VH�SUÑVHQWH�FRPPH�XQ�SODWHDX�YDOORQQÑ�DYHF
SHX� GjDIIOHXUHPHQWV� URFKHX[�� � $� FH� QLYHDX�� GHV� WHUUDVVHV� DOOXYLRQQDLUHV� VRQW
IDYRUDEOHV�DX[�FXOWXUHV�

���������&OLPDW

/D� VWDWLRQ� PÑWÑRURORJLTXH� GH� UÑIÑUHQFH� HVW� VLWXÑH� Í� 6DLOODJRXVVH� �����P
GjDOWLWXGH�� Í� �� NP� Gj(\QH��� � 2Q� \� D� UHOHYÑ� XQH� WHPSÑUDWXUH�PR\HQQH� DQQXHOOH� GH
���£&���/HV�WHPSÑUDWXUHV�VDLVRQQLÔUHV�PR\HQQHV�YDULHQW�GH����£&�HQ�KLYHU�Í�����£&�HQ
ÑWÑ���/HV�WHPSÑUDWXUHV�H[WUÒPHV�SHXYHQW�DWWHLQGUH�q�����Í�q��£&�HQ�KLYHU�HW�MXVTXjÍ���
YRLUH� ��£&� HQ� ÑWÑ�� � $LQVL� OjDPSOLWXGH� PD[LPDOH� GH� WHPSÑUDWXUH� FDOFXOÑH� SDU� OH
FRHIILFLHQW�WKHUPLTXH�GH�9LHUV� ������� FLWÑ�SDU�$PLJR�	�%HUOLF��������HVW�GH�����£&�Í
(\QH�

/HV�SUÑFLSLWDWLRQV�PR\HQQHV�DQQXHOOHV� VRQW� FRPSULVHV� HQWUH�������PP�GjHDX
FDOFXOÑHV�Í� OjDOWLWXGH�GX�YLOODJH�HW��������PP�GjHDX� FDOFXOÑHV� Í� OjDOWLWXGH�GX�&LUTXH
�����P��

&HWWH� SOXYLRVLWÑ� HVW� ELHQ� SOXV� IDLEOH� TXH� GDQV� OHV� 3\UÑQÑHV�2FFLGHQWDOHV� RX
&HQWUDOHV��FH�TXL�HVW�OH�UÑVXOWDW�GjLQIOXHQFHV�PÑGLWHUUDQÑHQQHV�PDUTXÑHV�



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH��

)LJXUH� ��� 'LDJUDPPH� RPEURWKHUPLTXH� Í� 0RQW�
/RXLV��GjDSUÔV�:DOWHU�	�/LHWK�������

)LJXUH����5RVH�GHV�9HQWV�Í�0RQW�/RXLV��GjDSUÔV�OD
&DUWH�GH�9ÑJÑWDWLRQ�Q£�����3HUSLJQDQ�������

/H�GLDJUDPPH�RPEURWKHUPLTXH�GH�0RQW�/RXLV��ILJ�����UHQVHLJQH�VXU�OH�FOLPDW
DX� YRLVLQDJH� LPPÑGLDW� Gj(\QH��PDULWLPH� �IRUWHV� SOXYLRVLWÑV� HW� EDVVHV� WHPSÑUDWXUHV
KLYHUQDOHV� SURORQJÑHV�� DYHF� FHSHQGDQW� GHV� LQIOXHQFHV� PÑGLWHUUDQÑHQQHV� �FKDOHXUV
HVWLYDOHV�SOXV�RX�PRLQV�PDUTXÑHV��

7RXWHIRLV�HQ�KDXWH�PRQWDJQH��GH�QRPEUHX[� IDFWHXUV�PRGLILHQW� ORFDOHPHQW� OH
FOLPDW�

�� OHV�YHQWV�GRPLQDQWV�� ��7UDPRQWDQH��YHQW� IURLG�HW�VHF�VRXIIODQW�GX�QRUG�
RXHVW��&DUFDQHW��YHQW�IURLG�HW�VHF�VRXIIODQW�GX�QRUG��0DULQDGH��YHQW
IURLG� HW� KXPLGH� VRXIIODQW� GH� OjHVW�� YHQW� DWODQWLTXH�� FKDXG� HW� VHF
VRXIIODQW�GX�VXG�RXHVW��ILJ�����

��OHV�HIIHWV�GH�YHUVDQWV�
��OHV�]RQHV�SOXV�RX�PRLQV�DEULWÑHV�
��OD�QÑEXORVLWÑ�
��OD�QLYRVLWÑ��SHUVLVWDQFH�SOXV�RX�PRLQV�ORQJXH�GHV�QÑYÑV��

7RXV�FHV�ÑOÑPHQWV�HQJHQGUHQW�GHV�PLFURFOLPDWV�LQIOXHQÐDQW�DXVVL�ELHQ�OD�IDXQH�TXH�OD
IORUH�



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH��

�����9ÑJÑWDWLRQ

/HV� SUÑFLSLWDWLRQV�� OH� UHOLHI� HW� OHV� WHPSÑUDWXUHV� FRQGLWLRQQHQW� OHV� GLIIÑUHQWHV
]RQHV�GH�YÑJÑWDWLRQ��ILJ�������/HV���]RQHV�HQ�SUÑVHQFH�VXU�OH�WHUULWRLUH�ÑWXGLÑ�VRQW��

��OHV�SUÑV�GH�IDXFKH�GH�PRQWDJQH�DX�QLYHDX�GX�YLOODJH�����������P��

�� OD� YÑJÑWDWLRQ� �IRUÒW�� ODQGH� HW� SHORXVH�� GH� OD� VÑULH� FOLPDFLTXH� GH� 3LQXV
XQFLQDWD�DX�QLYHDX�GH�OjÑWDJH�VXEDOSLQ�����������P��

��OHV�SHORXVHV�UDVHV�GjÑERXOLV�HW�GH�FUÒWHV�DX�QLYHDX�GH�OjÑWDJH�DOSLQ�������
����P��

)LJXUH�����&DUWH�GH�YÑJÑWDWLRQ��GjDSUÔV�OD�&DUWH�GH�9ÑJÑWDWLRQ�Q£�����3HUSLJQDQ��������

/D� YLVLRQ� GX� SD\VDJH� WHO� TXjÑQRQFÑ� FL�DYDQW� SHXW� VHPEOHU� VRPPDLUH�� � 8QH
REVHUYDWLRQ�SOXV�SRXVVÑH�ODLVVH�DSSDUDÖWUH�XQH�PRVD×TXH�GH�YÑJÑWDWLRQ���/HV�SUÑV�GH
IDXFKH�WUÔV�IOHXULV�HQWRXUHQW�OH�YLOODJH��3KRWR�������$SUÔV�OHV�FXOWXUHV�HW�OHV�SUDLULHV��HQ
PRQWDQW�GDQV�OD�YDOOÑH��RQ�UHQFRQWUH�OD�IRUÒW�FOLPDFLTXH�Í�3LQXV�XQFLQDWD�



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH��

/HV�YHUVDQWV�IRUHVWLHUV�GH�OD�YDOOÑH�GLIIÔUHQW�SDU�OHXUV�VRXV�ERLV�HW�OHXU�GHQVLWÑ�

�� %RVF� Gj(LQD�� IRUÒW� FODLUH� H[SRVÑH� DX� QRUG�HVW� Í� VRXV�ERLV� GH� 9DFFLQLXP
0\UWLOOXV�HW�0HODPS\UXP�SUDWHQVH�

�� %RVF� GHO� 4XHU�� IRUÒW� SOXV� GHQVH� H[SRVÑH� DX� VXG�RXHVW� Í� VRXV�ERLV� GH
5KRGRGHQGURQ�IHUUXJLQHXP��3KRWR����

3OXV� ORLQ� GDQV� OH� YDOORQ�� DSSDUDLVVHQW� GHV� JURXSHPHQWV� HQ� PRVD×TXH
FRQVWLWXÑV� GH� PRLQV� HQ� PRLQV� GH� OLJQHX[� KDXWV� �SLQÔGHV�� HW� GH� SOXV� HQ� SOXV� GH
OLJQHX[� EDV� �H[��� UKRGRUDLH�� HW� GH� SODQWHV� KHUEDFÑHV�� � /H� FRQWUDVWH� HQWUH� OHV� GHX[
YHUVDQWV� HVW� DFFHQWXÑ� SDU� OD� SUÑVHQFH� GHV� ODQGHV� Í� 5KRGRGHQGURQ� � IHUUXJLQHXP� HQ
RPEUÑH�HW�GH�OjDVVRFLDWLRQ�-XQLSHUXV�QDQD�&\WLVXV�SXUJDQV�HQ�VRXODQH���&HWWH�GLIIÑUHQFH
GH�YÑJÑWDWLRQ�HVW�GXH�Í�XQ�HQVROHLOOHPHQW� LQÑJDO�GHV�YHUVDQWV�RULHQWÑV� VXG�RXHVW�HW
QRUG�HVW���3OXV�KDXW�HQFRUH��OHV�UHSODWV�HW�OHV�SHORXVHV�UDVHV�HW�URFDLOOHXVHV�VHUYHQW�GH
UHSRVRLU�SRXU�OHV�WURXSHDX[��3OD�GH�OD�%HJXGD��3OD�GH�ODV�IRXQWV��2UUL�GH�%DL[��2UUL�GH
'DOW���3KRWR������(Q�FHV�OLHX[�XQH�WHOOH�FRQFHQWUDWLRQ�GH�EÑWDLO�QjHVW�SDV�VDQV�LQFLGHQFH
VXU� OD� SK\VLRQRPLH� YÑJÑWDOH�� � &HV� VLWHV� GH� SËWXUDJH� SHXYHQW� ÒWUH� OH� OLHX� GH
GÑYHORSSHPHQW�GH�SODQWHV�QLWURSKLOHV��8UWLFD�GLRLFD��9HUDWUXP�DOEXP�{�DX�QLYHDX�GH
Oj2UUL�GH�%DL[��� �/D�GLIIÑUHQFH�HVW�JUDQGH�HQWUH� OD� ]RQH� IRUHVWLÔUH� HW� OHV�SLHUULHUV�GX
IRQG� GX� YDOORQ�� � 9X� GH� ORLQ�� FH� GHUQLHU� GRQQH� VHXOHPHQW� OjLPSUHVVLRQ� GH� YDVWHV
ÑERXOLV�VWÑULOHV��3KRWR������7RXWHIRLV��GH�SOXV�SUÔV��FHV�ÑERXOLV�DEULWHQW�XQH�YÑJÑWDWLRQ
SHX�IRXUQLH�PDLV�IORULVVDQWH�HW�GLYHUVLILÑH��3KRWR����

$X� EDV� GX� &LUTXH�� XQH� WRXUELÔUH� VjÑWHQG� Í� OD� FRQIOXHQFH� GHV� VRXUFHV� TXL
MDLOOLVVHQW� GHV� YHUVDQWV�� � /H� ORQJ� GX� WRUUHQW� QDLVVDQW� �(EUH�� XQH� YÑJÑWDWLRQ� ULFKH�
DERQGDQWH� HW� SDUWLFXOLÔUH� VjLQVWDOOH�� � 3DU� H[HPSOH�� OHV� HVSÔFHV� � $FRQLWXP� YXOSDULD�
$FRQLWXP�PDSHOOXV��'HOSKLQLXP�PRQWDQXP� HW� 7UROOLXV� HXURSDHXV� VH�GLVWULEXHQW� OH� ORQJ
GX�UXLVVHDX�

'ÔV� OH� ;9,,,HPH� VLÔFOH�� FHWWH� UÑJLRQ� D� ÑWÑ� ÑWXGLÑH� SRXU� VD� JUDQGH� ULFKHVVH
ERWDQLTXH��*RXDQ�HW�DO���������FLWÑ�SDU�$PLJR�	�%HUOLF����������2Q�\�UHOÔYH�OD�SUÑVHQFH
GjXQH�YLQJWDLQH�GjHVSÔFHV�HQGÑPLTXHV��UDUHV�HW�SDUIRLV�SURWÑJÑHV��6HQHFLR�OHXFRSK\OOXV�
;DWDUWLD�VFDEUD��/LOLXP�PDUWDJRQ���������'X�IDLW�GH�FHWWH�ULFKHVVH�IORULVWLTXH��OD�YDOOÑH�D�ÑWÑ
FODVVÑH� FRPPH� UÑVHUYH�QDWXUHOOH�GHSXLV� OH� ���PDUV������� �/D� IORUH�SUÑVHQWH�GDQV� OH
YDOORQ�FRPSRUWH�HQYLURQ�����HVSÔFHV��SRXU����FRGHV�&25,1(�LQYHQWRULÑV�SDU�0��0�
%DUDFHWWL�HW�VHV�FROODERUDWHXUV�

/H�&RGH�&25,1(�ÑPDQH�GH�OD�'LUHFWLYH�HXURSÑHQQH�j+DELWDWj��������&((��HW
HVW� XQ� RXWLO� GH� WUDYDLO� ÑODERUÑ� SRXU� UÑSHUWRULHU� OHV� KDELWDWV�� � &KDTXH� KDELWDW� DLQVL
GÑVLJQÑ�VH�YRLW�DWWULEXHU�XQ�FRGH�KLHUDUFKLVÑ��LGHQWLTXH�Í�OjÑFKHOOH�GH�OD�FRPPXQDXWÑ
HXURSÑHQQH���3DU�H[HPSOH��OD�)RUÒW�PRQWDJQDUGH�GH�3LQXV�XQFLQDWD�D�SRXU�FRGH�����
/D� IRUÒW�PRQWDJQDUGH�GH�3LQXV� XQFLQDWD� Í� VRXV� ERLV� GH�5KRGRGHQGURQ� IHUUXJLQHXP� D
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SRXU� FRGH� ������� � /D� OLVWH� GH� OjHQVHPEOH� GH� FHV� FRGHV� &25,1(� HVW� � VRXPLVH� Í� XQ
FRPLWÑ� TXL� GÑVLJQH� OHV� VLWHV� OHV� SOXV� LQWÑUHVVDQWV� SRXU� OHXU� UDUHWÑ� HW� OHXU� ULFKHVVH�
$SUÔV� ÑSXUDWLRQ�� OHV� KDELWDWV� Í� FRQVHUYHU� VHURQW� UHWHQXV� SRXU� IRUPHU� XQ� UÑVHDX
GjKDELWDW�FRKÑUHQW�DX�QLYHDX�HXURSÑHQ��OH�UÑVHDX�1DWXUD������

%UDXQ�%ODQTXHW��������D�LQYHQWRULÑ����DVVRFLDWLRQV�YÑJÑWDOHV�SUÑVHQWHV�GDQV�OD
YDOOÑH�Gj(\QH��$QQH[H�,,����6RQ�ÑWXGH�SK\WRVRFLRORJLTXH�WLHQW�FRPSWH�GH�OD�QDWXUH�GX
VRO� �FDOFDLUH�� VLOLFHX[������ PDLV� DXVVL� GX� W\SH� GH� SK\VLRQRPLH� GH� OjHQGURLW� �SHORXVH�
SLHUULHU��ODQGH��PDUDLV������

�����&DGUH�V\VWÑPDWLTXH

/D�IDXQH�GH�ERXUGRQV�Gj(\QH�VH�FRPSRVH�GH����VRXV�JHQUHV�GLIIÑUHQWV��WDE���D�
�'HOPDV�� ������ 5DVPRQW�� ������� � 3DUPL� FHX[�FL�� FKDTXH� VRXV�JHQUH� FRPSRUWH� GHV
HVSÔFHV� H[FOXVLYHPHQW� LQTXLOLQHV�� � $� OjRSSRVÑ� GHV� DXWUHV� WD[RQV�� OHV� FRQWUDLQWHV
ÑFRORJLTXHV�TXjLOV�VXELVVHQW�GÑSHQGHQW�WUÔV�IRUWHPHQW�GHV�VWUXFWXUHV�VRFLDOHV�GH�OHXUV
KÛWHV���&HV�HVSÔFHV�LQTXLOLQHV�VRQW�WRXWHV�GHV�SDUDVLWHV�VRFLDX[�GHV�FRORQLHV�GjDXWUHV
%RPEXV��WDE���E����/HV�IHPHOOHV��TXL�QH�SURGXLVHQW�SDV�GjRXYULÔUHV��HQYDKLVVHQW�OH�QLG
GH�OjKÛWH�HW�\�SRQGHQW�OHXUV��XIV���&HX[�FL�VRQW�ÑOHYÑV�HW�QRXUULV�SDU�OHV�RXYULÔUHV�GH
FH�QLG���/HXU�PRGH�GH�YLH�HW�OHXUV�DIILQLWÑV�ÑFRORJLTXHV�GLIIÔUHQW�GRQF�QRWDPPHQW�GH
FHX[� GHV� DXWUHV� ERXUGRQV� �+HLQULFK�� ������� � 2Q� D� FKRLVL� GH� QH� SDV� FRQVLGÑUHU� FHV
WD[RQV� LQTXLOLQV� SRXU� OD� GLVFXVVLRQ� Í� OjH[FHSWLRQ� GH� OjDSSURFKH� ÑFRORJLTXH� �OHXU
SUHIHUHQGXP�GjDOWLWXGH��

Tableau 1a.  Sous-genres de bourdons (Bombus),
classés en inquilines obligatoires et autres

Sous-genre Sous-genre
Inquilines Psithyrus Autres Confusibombus

Allopsithyrus Mendacibombus
Aschtonipsithyrus Bombus
Metapsithyrus Alpigenobombus
Fernaldaepsithyrus Pyrobombus

Melanobombus
Cullumanobombus
Kallobombus
Megabombus
Subterraneobombus
Rhodobombus
Thoracobombus
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Tableau 1b.  Hôtes des différents Psithyrus présents à Eyne
d'après Löken (1984) et Rasmont et al. (en préparation)

Gr. Psithyrus Hôtes

Bombus rupestris Bombus lapidarius
Bombus sicheli

Bombus bohemicus Bombus lucorum
Bombus campestris Bombus pascuorum

Bombus humilis
Bombus quadricolor Bombus soroeensis
Bombus sylvestris Bombus pratorum
Bombus flavidus Bombus monticola (?)

Bombus pyrenaeus (?)
Bombus norvegicus Bombus hypnorum

Les (?) indiquent une relation supposée mais pas encore vérifiée.

�����'LYHUVLWÑ�GH�OD�IDXQH�GH�ERXUGRQV�Gj(\QH

(Q�������3��5DVPRQW�D� LQYHQWRULÑ� OD� IDXQH�GHV�ERXUGRQV�Gj(\QH�HW�D�REVHUYÑ
TXH� FHWWH� UÑJLRQ�� PDOJUÑ� VD� IDLEOH� VXSHUILFLH� ������ KHFWDUHV��� ÑWDLW� OjXQH� GHV� SOXV
GLYHUVLILÑH�GH�WRXW�Oj2XHVW�3DOÑDUFWLTXH�

6L� RQ� FRPSDUH� OD� IDXQH� GH� ERXUGRQV� Gj(\QH� Í� FHOOH� GH� WHUULWRLUHV
JÑRJUDSKLTXHPHQW� SOXV� YDVWHV�� RQ� SHXW� YRLU� GLVWLQFWHPHQW� TXH� ���� GHV� HVSÔFHV
IUDQÐDLVHV�HW�����GHV�HVSÔFHV�GHV�3\UÑQÑHV�2ULHQWDOHV�VRQW�SUÑVHQWHV�Í�(\QH��WDE�����

$FWXHOOHPHQW��OHV�FDXVHV�GH�FHWWH�GLYHUVLWÑ�UHVWHQW�K\SRWKÑWLTXHV�
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Tableau 2.  Diversité spécifique d'Eyne comparée à des territoires plus vastes

Espèces France Pyrénées-
Orientales Cerdagne Eyne  **

avant 1999

Bombus terrestris (L.) 11064 515 53 6
Bombus pascuorum (Scopoli) 7629 509 238 38
Bombus lapidarius (L.) 6149 477 277 53
Bombus lucorum (L.) 3792 526 269 84
Bombus ruderarius (Müller) 3564 1139 936 285
Bombus pratorum (L.) 2950 405 178 68
Bombus hortorum (L.) 2864 562 323 106
Bombus ruderatus (Fabricius) 2772 56 34 2
Bombus soroeensis (Fabricius) 2721 506 290 91
Bombus humilis Illiger 2463 273 165 26
Bombus wurflenii Radoszkowski 2340 464 188 76
Bombus sylvarum (L.) 2073 176 141 32
Bombus mesomelas Gerstaecker 1469 356 325 97
Bombus sicheli Radoszowski 1440 407 268 126
Bombus sylvestris (Lepeletier) 1301 313 210 120
Bombus bohemicus Seidl 1061 262 159 85
Bombus rupestris (Fabricius) 1040 160 122 44
Bombus pyrenaeus Pérez 1024 246 159 116
Bombus pomorum (Panzer) 904 - - -
Bombus magnus Vogt 837 49 9 -
Bombus subterraneus (L.) 819 155 146 33
Bombus mendax Gerstaecker 766 87 35 23
Bombus mucidus Gerstaecker 632 162 140 16
Bombus hypnorum (L.) 595 37 16 7
Bombus cryptarum (Fabricius) 594 - - -
Bombus argillaceus (Scopoli) 435 - - -
Bombus (Allopsithyrus) sp. 423 24 18 3
Bombus confusus Schenck 385 68 56 6
Bombus monticola Smith 379 153 47 3
Bombus brodmannicus (Vogt) 367 - - -
Bombus campestris (Panzer) 364 62 28 4
Bombus jonellus (Kirby) 309 1 - -
Bombus vestalis (Fourcroy) 306 - - -
Bombus veteranus (Fabricius) 292 - - -
Bombus muscorum (L.) 246 19 - -
Bombus gerstaeckeri Morawitz 244 143 106 38
Bombus quadricolor (Lepeletier) 217 87 57 42
Bombus flavidus Eversmann 201 143 50 30
Bombus mocsaryi Kriechbaumer 163 1 1 -
Bombus barbutellus (Kirby) * 144 1 - -
Bombus maxillosus (Klug) * 105 - - -
Bombus inexspectatus (Tkalcü) 98 - - -
Bombus alpinus (L.) 94 - - -
Bombus norvegicus (Sparre Schneider) 91 16 2 -
Bombus cullumanus (Kirby) 87 5 5 3
Bombus distinguendus (Morawitz) 38 - - -

Nombre total de spécimens
Nombre d'espèces

67851
46

8565
36

5051
33

1663
30

* Les espèces Bombus maxillosus et Bombus barbutellus n'ont pas été identifiées plus précisément que le niveau
du sous-genre (Allopsithyrus), que ce soit dans les Pyrénées-Orientales ou à Eyne.
** Les données sont relatives aux collectes effectuées par Delmas (entre 1960 et 1975) et Rasmont (entre 1978
et 1998).
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�����'LVWULEXWLRQ�ELRJÑRJUDSKLTXH�GHV�ERXUGRQV

7RXWHV�OHV�HVSÔFHV�GH�ERXUGRQV�QH�VRQW�SDV�SUÑVHQWHV�SDUWRXW�HW�GDQV�WRXV�OHV
PLOLHX[�� � 6HORQ� VHV� H[LJHQFHV� ÑFRORJLTXHV� �OD� FDSDFLWÑ� Í� FRORQLVHU� OHV� PLOLHX[�� OD
SUÑVHQFH� GH� FRPSÑWLWHXUV�� HW� VXUWRXW� VRQ� KLVWRLUH� �OD� UÑJLRQ� GjDSSDULWLRQ�� OHV� FULVHV
FRPPH�OHV�JODFLDWLRQV�� FKDTXH�HVSÔFH�SRVVÔGH�XQH�DLUH�GH�GLVWULEXWLRQ�SURSUH�� �2Q
SHXW� QÑDQPRLQV� UHFRQQDÖWUH� OjH[LVWHQFH� GH� SOXVLHXUV� JUDQGHV� GLVWULEXWLRQV
JÑRJUDSKLTXHV��WDE�����

/D�GLVWULEXWLRQ�GHV�HVSÔFHV�HXURVLEÑULHQQHV� �(6�� VjÑWHQG�GDQV� OD�SDUWLH�1RUG
GH�OD�UÑJLRQ�3DOÑDUFWLTXH��GHV�FÛWHV�DWODQWLTXHV�DX[�ULYDJHV�GX�'ÑWURLW�GH�%HULQJ���/HV
HVSÔFHV� %�� KXPLOLV�� %�� V\OYDUXP� HW� %�� VXEWHUUDQHXV� VRQW� GHV� HVSÔFHV� HXURVLEÑULHQQHV
GLWHV��VÔFKHV��

/D� GLVWULEXWLRQ� GHV� HVSÔFHV� PÑGLWHUUDQÑHQQHV� ÑWHQGXHV� �0H�� VjÑWHQG� GDQV
WRXWH� Oj(XURSH�� GH� OD� SDUWLH� QRUG�RXHVW� GH� Oj$IULTXH� �0DJKUHE�� MXVTXjDX� VXG� GH� OD
6FDQGLQDYLH�YHUV�OH�QRUG�

/D� GLVWULEXWLRQ� GHV� HVSÔFHV� DWODQWLTXHV� �$�� HVW� FHQWUÑH� VXU� OH� GÑWURLW� GH
*LEUDOWDU�DYHF�ÑYHQWXHOOHPHQW�GHV�H[SDQVLRQV�YHUV�OjHVW�GX�FRQWLQHQW�HXURSÑHQ�

/D�GLVWULEXWLRQ�GHV�HVSÔFHV�PÑGLRHXURSÑHQQHV� �0(��QjD�SDV�ÑWÑ�SURSRVÑ�SDU
'H� /DWWLQ� �������� LO� SDUOH� GjHVSÔFHV� $GULDWR�SRQWR�PÑGLWHUUDQÑHQQH� RX� GjHVSÔFHV
FDVSLHQQHV�� � &HWWH� GLVWULEXWLRQ� UÑVXOWH� VRLW� GH� OjH[SDQVLRQ� YHUV� OjRXHVW� GH� OjDLUH
FDVSLHQQH��VRLW�GH�OjÑWLUHPHQW�YHUV�OjHVW�GH�OjDLUH�SRQWRPÑGLWHUUDQÑHQQH���&H�VRQW�GHV
HVSÔFHV�RULJLQDLUHV�Gj(XURSH�FHQWUDOH��HQWUH�Oj(VSDJQH�HW�OHV�(WDWV�EDOWHV��

/D�GLVWULEXWLRQ�GHV�HVSÔFHV�PRQWDQHV��0��UÑVXOWH�GjXQH�UÑSDUWLWLRQ�GHV�HVSÔFHV
HQ� IRQFWLRQ�GH� OjDOWLWXGH�� �&jHVW� DLQVL�TXH� OjRQ�REVHUYH� OD�SUÑVHQFH�GjXQH� UÑSDUWLWLRQ
GLVMRLQWH�GjXQ�PDVVLI�GH�PRQWDJQHV�Í�OjDXWUH�

/D� GLVWULEXWLRQ� GHV� HVSÔFHV� ERUÑRPRQWDQHV� �%0�� D� XQH� UÑSDUWLWLRQ� $UWLFR�
DOSLQH��'H�/DWWLQ��������



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH���

Tableau 3.  Type de distribution des espèces de bourdons collectées à Eyne
par Delmas (entre 1960 et 1975)

ME ES M Me A BM
B. confusus +
B. soroeensis +
B. quadricolor +
B. bohemicus +
B. campestris +
B. hortorum +
B. humilis +
B. hypnorum +*
B. subterraneus +*
B. sylvarum +
B. lucorum +
B. norvegicus +
B. pascuorum +
B. pratorum +
B. ruderarius +
B. rupestris +
B. sylvestris +
B. gerstaeckeri +
B. mendax +
B. mesomelas +
B. mucidus +
B. pyrenaeus +
B. magnus +
B. cullumanus +
B. flavidus +
B. wurflenii +
B. monticola +
B. sicheli +
B. ruderatus +
B. lapîdarius +
B. terrestris +

Pour la signification des abréviations, voir texte.

8QH�UÑJLRQ�SHXW�ÒWUH�FDUDFWÑULVÑH�VRLW�SDU� OD�SUÑVHQFH�GHV�GLIIÑUHQWHV�HVSÔFHV
GH� ERXUGRQV�� VRLW� SDU� OjDSSDUWHQDQFH� GH� FHV� HVSÔFHV� Í� GHV� GLVWULEXWLRQV
ELRJÑRJUDSKLTXHV�FODVVLTXHV��'H�/DWWLQ��������
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�����*XLOGH�ÑFRORJLTXH�GHV�HVSÔFHV�GH�ERXUGRQV

/jDOWLWXGH�HW�OHV�IDFWHXUV�ÑFRORJLTXHV�MRXHQW�XQ�UÛOH�GÑWHUPLQDQW�VXU�OD�UHODWLRQ
HQWUH� OHV� HVSÔFHV� GH� ERXUGRQV� HW� OHXUV� KDELWDWV�� � /HV� SUHIHUHQGXP� ÑFRORJLTXHV� GHV
ERXUGRQV� YDULDQW� GjXQH� HVSÔFH� Í� OjDXWUH�� HOOHV� RFFXSHQW� GLIIÑUHQWV� PLOLHX[�� � ,O� HVW
SRVVLEOH�GH�OHV�UHJURXSHU�VXU�EDVH�GH�OHXUV�DIILQLWÑV�ÑFRORJLTXHV�

3DUPL� OHV� IDFWHXUV� ÑFRORJLTXHV�� OjDOWLWXGH� D� ÑWÑ� VRXYHQW� SRLQWÑH� FRPPH
GHVFULSWHXU�GH� OD�GLVWULEXWLRQ�GHV� HVSÔFHV�GH�ERXUGRQV�� �'H�QRPEUHX[� DXWHXUV� RQW
QRWLILÑ� OD� JDPPH� GjDOWLWXGH� GH� FKDFXQH� GHV� HVSÔFHV� SUÑVHQWHV� GDQV� OHXUV� VLWHV
GjREVHUYDWLRQ��WDE�����



Tableau 4.  Distribution en fonction de l'altitude des espèces de bourdons selon divers auteurs

Rasmont Ornosa
Gallego

Reinig Comba De Beaumont Amiet
Espèces

1988 1998, 80% 1984 1970 1960 1958 1977 & 1996
B. confusus 460-1159 411-820
B. hortorum 150-2450  245-1495 600-2350 inf.2000m <2300 <600 - >1000
B. humilis 74-1900  349-1200 610-2000 500-1700 <2000 <600 - >1000
B. hypnorum 550-2050 1250-1580 1200-1500 <2000 <600 - >1000
B. gerstaeckeri 1800-2000  1570-2000 <1900
B. lapidarius 21-2690  150-1160 800-1840 600-2350 600-900 <2000 <600 - >1000
B. lucorum 120-2780  550-1450 900-2800 900-2800 1400-1600 <2500 <600 - >1000
B. magnus 550-2620  825-1500 0-1400
B. mendax 1800-2700 1400-2060 1600-2700
B. mesomelas 1100-2700  1450-2700 1242-2200 1600-2600 >1000
B. monticola 1400-2650  1990-2420 1400-2500
B. mucidus 1050-2600  1500-2600 1400-2500 1400-2000 <2300
B. pascuorum 0-2000  48-1150 400-1800 600-2300 <600 - >1000
B. pratorum 100-2950  344-1190 1000-1600 1000-2300 1-2200 <2000 <600 - >1000
B. pyrenaeus 1850-2590  1850-2193 1500-2100 1500-2100 1400-2400 <2400
B. ruderarius 260-2407  648-1990  1000-2100 1000-2600 <2000
B. ruderatus 8-1159  59-520
B. sicheli 1513-2100  1567-2100 1200-1800 1500-2550
B. soroeensis 575-2600  825-1838 1000-2500 500-2600 1400-1600 <2200 <600 - >1000
B. subterraneus 150-2650  600-1446 1400-2000 580-2300 <1600 600-1000
B. sylvarum 150-2200  260-1200 1000-1600 600-1840 <1600 <600 - >1000
B. terrestris 1-2000  58-900 1800-2100 0-2800 500-900 <600 - >1000
B. wurflenii 1000-2450  1450-2000 1400-2500

D'après les données d'Amiet (1977 et 1996) en Suisse; Comba (1960) en Allemagne; De Beaumont (1958) en Suisse; Ornosa Gallego (1984) en
Espagne; Rasmont (1988) dans le sud de la France (Languedoc-Roussillon); Reinig (1970) en Europe centrale et du sud-est.
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8Q� JUDQG� QRPEUH� GH� VFLHQWLILTXHV� VjHVW� SHQFKÑ� VXU� XQH� FODVVLILFDWLRQ
ÑFRORJLTXH�GHV�HVSÔFHV�

D��&ODVVLILFDWLRQ�ÑFRORJLTXH�VHORQ�3LWWLRQL�6FKPLGW���������0RF]DU���������'\OHZVND
������

,OV�UHFRQQDLVVHQW�OHV�JURXSHV�GH�ERXUGRQV�VXLYDQWV��WDE�����

- les espèces crystalophiles liées aux zones humides de haute montagne;

- les espèces orophiles étroitement liées aux zones sèches de haute montagne;

- les espèces stenök-hylophiles étroitement liées à la forêt;

- les espèces euryök-hylophiles rattachées aux bois et aux lisières;

- les espèces stenök-eremophiles étroitement liées aux pelouses séches;

- les espèces euryök-eremophiles rattachées au pourtour des pelouses séches plus
ou moins boisées.



Tableau 5.  Classification écologique selon Pittioni-Schmidt (P), Moczar (M), Dylewska (D) d'après Reinig (1970)

Hylophile Zone intermédiaire Eremophile
Espèces Crystallophile Orophile stenök euryök eremophile - hylophile euryök stenök

Bombus mesomelas Gestaecker M P D
Bombus pyrenaeus Pérez P D
Bombus pratorum (L.) M P D
Bombus hypnorum (L.) M P D
Bombus soroeensis (Fabricius) M P D
Bombus wurflenii Radoszkowski M P D
Bombus jonellus (Kirby) D P
Bombus gerstaeckeri Morawitz D
Bombus haematurus Kriechbaumer D
Bombus schrencki Morawitz P
Bombus sicheli Radoszkowski P
Bombus pascuorum (Scopoli) M P D
Bombus hortorum (L.) M P D
Bombus distinguendus Morawitz M P D
Bombus ruderarius (Müller) D M P
Bombus humilis (Illiger) M P D
Bombus lucorum (L.) M D P
Bombus lapidarius (L.) M P D
Bombus pomorum (Panzer) M P D
Bombus sylvarum (L.) M P D
Bombus terrestris (L.) P M D
Bombus muscorum (L.) M P D
Bombus ruderatus (Scopoli) M P D
Bombus argillaceus (Scopoli) D
Bombus subterraneus (L.) D M P
Bombus confusus Schenck D M P
Bombus serrisquama Morawitz D
Bombus laesus Morawitz M P D
Bombus fragans (Pallas) P D
Bombus zonatus Smith D
Bombus veteranus (Fabricius) D P
Bombus alpinus (L.) P
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E��&ODVVLILFDWLRQ�ÑFRORJLTXH�VHORQ�5HLQLJ�������

5HLQLJ��������D�ÑWDEOL�OD�ILGÑOLWÑ�HQWUH�HVSÔFHV�VXU�EDVH�GjXQ�IDFWHXU�ÑFRORJLTXH�
OD�SK\VLRQRPLH�YÑJÑWDOH��WDE�����

$�SDUWLU�GjXQH�PDWULFH� GjHIIHFWLIV� GHV� HVSÔFHV� GH� ERXUGRQV� SDU� SK\VLRQRPLH
YÑJÑWDOH�� XQ� LQGLFH� GH� ILGÑOLWÑ� HQWUH� OHV� HVSÔFHV� D� SX� ÒWUH� FDOFXOÑ� GH� OD� PDQLÔUH
VXLYDQWH�

0DWULFH�GjHIIHFWLI�

Milieu 1 Milieu 2 Milieu 3
Espèce A
Espèce B

&RPSDUDLVRQ�GHV�HVSÔFHV�GHX[�Í�GHX[�

Espèce A
1 0

1
Espèce B

0

D��QRPEUH�GH�IRLV�Rã�OHV���HVSÔFHV�VRQW�SUÑVHQWHV�VXU�OjHQVHPEOH�GHV�PLOLHX[�
E��QRPEUH�GH�IRLV�Rã�OjHVSÔFH�$�HVW�DEVHQWH�PDLV�OjHVSÔFH�%�HVW�SUÑVHQWH�
F��QRPEUH�GH�IRLV�Rã�OjHVSÔFH�%�HVW�DEVHQWH�PDLV�OjHVSÔFH�$�HVW�SUÑVHQWH�
G��QRPEUH�GH�IRLV�Rã�OHV���HVSÔFHV�VRQW�DEVHQWHV�VXU�OjHQVHPEOH�GHV�PLOLHX[�

/jLQGLFH�GH�ILGÑOLWÑ�GH�OjHVSÔFH�$�HQYHUV�OjHVSÔFH�%�HVW�FDOFXOÑH�FRPPH�VXLW��

F(A,B)= a / a+c

&HWWH� GÑPDUFKH� D� SHUPLV� GjLQWURGXLUH� OH� FRQFHSW� GH� V\QWRSLH�� FjHVW�Í�GLUH� OH
UHJURXSHPHQW�GHV�HVSÔFHV�GH�ERXUGRQV�HQ�IRQFWLRQ�GH�OD�IUÑTXHQFH�Í�ODTXHOOH�RQ�OHV
UHWURXYH�HQVHPEOH�GDQV�OHV�GLIIÑUHQWV�PLOLHX[�

a b

c d
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Tableau 6.  Classification écologique des bourdons selon Reinig

Espèces Forêts Lisières Zone à allure
de parc Milieux ouverts

B. hypnorum +
B. pratorum +
B. wurflenii +
B. pascurorum +
B. lucorum +
B. terrestris +
B. hortorum +
B. lapidarius +
B. humilis +
B. ruderatus +
B. ruderarius +
B. soroeensis +
B. sylvarum +
B. pomorum +
B. confusus +
B. laesus +
B. muscorum +
B. subterraneus +
B. veteranus +

F��&ODVVLILFDWLRQ�ÑFRORJLTXH�VHORQ�5DVPRQW�������

5DVPRQW� ������� D� DERXWL� Í� XQH� FODVVLILFDWLRQ� VLPLODLUH� Í� FHOOH� GH� 5HLQLJ� HQ
XWLOLVDQW�XQH�WRXWH�DXWUH�DQDO\VH��OjDQDO\VH�HQ�FRPSRVDQWH�SULQFLSDOH�RX�$&3���/j$&3
SHUPHW�GH�UÑVXPHU�OD�VWUXFWXUH�GjXQH�PDWULFH�GH�YDULDEOHV�ÑFRORJLTXHV�HQ�PHWWDQW�HQ
ÑYLGHQFH� OHV� FRPELQDLVRQV� OLQÑDLUHV� GHV� YDULDEOHV� TXL� H[SOLTXHQW� OH� PLHX[
OjLQIRUPDWLRQ� FRPPXQH� HQWUH� FHOOHV�FL�� � ,O� GÑJDJH� GH� FHWWH� DQDO\VH� OD� SUÑVHQFH� GH
FODVVHV�YRLUH�GH�VRXV�FODVVHV�ÑFRORJLTXHV��WDE�����
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Tableau 7.  Classification écologique des bourdons d'après Rasmont (1988)

Espèces Groupe
forestier

Groupe de
lisières

forestières

Groupe de
lisières

ouvertes

Groupe de
milieux ouverts

Groupe
subalpin

B. cryptarum +
B. hypnorum +
B. jonellus +
B. pratorum +
B. lucorum +
B. soroeensis +
B. wurflenii +
B. pascurorum +
B. magnus +
B. ruderarius +
B. veteranus +
B. hortorum +
B. humilis +
B. terrestris +
B. lapidarius +
B. sylvarum +
B. pomorum +
B. confusus +
B. laesus +
B. muscorum +
B. subterraneus +
B. ruderatus +
B. cullumanus +
B. mendax +
B. pyrenaeus +
B. monticola +
B. scheli +
B. mesomelas +
B. mucidus +
B. gerstaeckeri +

G��6HORQ�GjDXWUHV�DXWHXUV

'jDXWUHV�DXWHXUV�VH�VRQW�EDVÑV�VXU�OHV�GLIIÑUHQWV�PLOLHX[�ÑFRORJLTXHV�LGHQWLILÑV
SDU�5HLQLJ�SRXU�UHJURXSHU�OHV�HVSÔFHV�GH�ERXUGRQV�HQ�IRQFWLRQ�GH�OD�UÑJLRQ�RX�GHV
SD\V�ÑWXGLÑV��WDE����
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Tableau 8.  Classification écologique des bourdons d'après d'autres auteurs

Espèces Forêt Lisière Terrain ouvert Subalpin

B. gerstaeckeri C
B. sicheli G
B. wurflenii P D G
B. sylvarum P T R L
B. ruderarius P R G T D L R
B. hortorum D P C G T L R
B. lapidarus P G T D L R
B. soroeensis T P R G C L Z
B. hypnorum R P T D T G L T R Z
B. lucorum P R T R D G L R D S L
B. pascuorum R P D T R D S G L R L
B. pratorum P T D C G T R S L
B. magnus G
B. subterraneus C G P D
B. ruderatus P C D
B. humilis C P G L
B. terrestris P G L D
B. monticola G S
B. confusus G P
B. mesomelas G D
B. pyrenaeus G Z D C
B. mendax G Z D C
B. mucidus Z D

Abréviations: Z = Pérez (1890); C= Comba (1972); L  = Lokën (1973); D = Delmas (1976); S = Svensson (1979);
R = Ranta et Tiainen (1982); G = Ornosa Gallego (1984); P =  Pekkarinen (1984); T = Teräs (1985).

���%XWV�GX�WUDYDLO

/HV�REMHFWLIV�GX�SUÑVHQW�WUDYDLO�VRQW��

��SUÑVHQWHU�XQH�V\QWKÔVH�ELRJÑRJUDSKLTXH�VXU�OD�IDXQH�GHV�ERXUGRQV�GX�YDOORQ
Gj(\QH��

��ÑWDEOLU�OHXUV�DIILQLWÑV�ÑFRORJLTXHV��

��GLVFXWHU�GH�OD�SHUWLQHQFH�GH�OD�W\SRORJLH�&25,1(�HW�GjDXWUHV�IDFWHXUV�FRPPH
GHVFULSWHXUV�ÑFRORJLTXHV�GHV�GLIIÑUHQWHV�HVSÔFHV�GH�ERXUGRQV�

�� SURSRVHU� GHV� K\SRWKÔVHV� H[SOLTXDQW� OD� JUDQGH� GLYHUVLWÑ� GH� OD� IDXQH� GHV
ERXUGRQV�Í�(\QH�
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���0DWÑULHO�HW�PÑWKRGHV

�����2ULJLQH�GHV�GRQQÑHV

/HV�GRQQÑHV�VHUYDQW�Í� OjÑODERUDWLRQ�GX�SUÑVHQW� WUDYDLO�RQW�SOXVLHXUV�RULJLQHV�
3RXU�OjHVVHQWLHO��HOOHV�SURYLHQQHQW�GHV�UÑFROWHV�HIIHFWXÑHV�SDU� OH�3URI��3��5DVPRQW�HQ
�����HW� ������SDU�6�� ,VHUE\W��(��$��'XULHX[�HW� -��)��*RGHDX�GXUDQW� OH�PRLV�GH� MXLOOHW
������ � $XSDUDYDQW�� GH� QRPEUHX[� DXWHXUV� RQW� FRQWULEXÑ� DX[� FROOHFWHV� GjXQ� JUDQG
QRPEUH�GH�GRQQÑHV�VXU�OD�FRPPXQH�Gj(\QH��WDE�����

&jHVW�DLQVL�TXH�OH�3URI��5��'HOPDV��0RQWSHOOLHU��D�DSSRUWÑ�XQH�FRQWULEXWLRQ�QRQ
QÑJOLJHDEOH�SDU�OD�TXDQWLWÑ�GH�VHV�UÑFROWHV���/D�IDXQH�GH�ERXUGRQV�TXjLO�D�REVHUYÑH�Í
(\QH�HQWUH������HW������UÑYÔOH�HQ�HIIHW� OD�SUÑVHQFH�QRWDEOH�GjHVSÔFHV�UDUHV� �'HOPDV�
��������6RQ�REMHFWLI�ÑWDQW�HVVHQWLHOOHPHQW�V\VWÑPDWLTXH��OD�ORFDOLVDWLRQ�GH�VHV�GRQQÑHV
ÑWDLW�WUÔV�DSSUR[LPDWLYH�HW�QH�PHQWLRQQDLW�DXFXQH�GRQQÑH�ÑFRORJLTXH�

Tableau 9.  Liste des principaux contributeurs à la banque de données d'Eyne

Récolteurs Date des récoltes Nombre de
spécimens Précision des données

R. DELMAS 1960-1975 1182 10 km
S. ISERBYT 1999 1129 30 m
E.-A. DURIEUX 1999 1121 30 m
P. RASMONT 1978-1999 832 1 km (1978), 100m (1993)

30m (1998 & 1999)
F. LECLANT 1960-1970 316 10 km
J.-F. GODEAU 1999 309 30 m
S. ROUSSEAU 1993 62 100 m
Autres 82

/HV� VRXV�JHQUHV� LQTXLOLQV� RQW� ÑWÑ� SDUWLHOOHPHQW� QÑJOLJÑV� GDQV� FHWWH� ÑWXGH� HQ
UDLVRQ�GH�OjDPELJXLWÑ�GHV�UDSSRUWV�KÛWHV�SDUDVLWHV���7RXWHIRLV��OHV�GRQQÑHV�GH������HW
�����SRXU�OjHVVHQWLHO�VRQW�SUÑVHQWÑHV�HW�GLVFXWÑHV�
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�����3UÑFLVLRQ�GHV�GRQQÑHV

/D�SULVH�HQ�FRPSWH�GHV�GRQQÑHV�DFFXPXOÑHV�SDU�'HOPDV��/HFODQW�HW�5DVPRQW
������� RQW� ÑWÑ� LJQRUÑHV� GDQV� OH� FDGUH� GH� OjDQDO\VH� ÑFRORJLTXH� HQ� UDLVRQ� GH
OjLPSUÑFLVLRQ�GH�OHXU�ORFDOLVDWLRQ�

'HSXLV� ORUV�� OjLQWURGXFWLRQ� GX� *36� �*OREDO� 3RVLWLRQLQJ� 6\VWHP�� Í� SDUWLU� GH
����� SHUPHW� XQH� ORFDOLVDWLRQ� EHDXFRXS� SOXV� SUÑFLVH� GHV� GRQQÑHV�� � /jÑYROXWLRQ
WHFKQRORJLTXH�GHV�GLIIÑUHQWV�*36�D�SHUPLV�DX�ILO�GHV�DQQÑHV�GjDFFURÖWUH� OD�SUÑFLVLRQ
GX�SRVLWLRQQHPHQW�� �/HV�VWDWLRQV�RQW�ÑWÑ� ORFDOLVÑHV�DX�PR\HQ�GH�GLIIÑUHQWV� W\SHV�GH
*36�DX�FRXUV�GX�WHPSV�� �(Q������� OjXWLOLVDWLRQ�GjXQH�621<�3<;,6�Í���FDQDX[�DYDLW
XQH� UÑVROXWLRQ� GH� ���P�� � (Q� ������ OD� *$50,1� *36� ,,� Í� �� FDQDX[� D� DXJPHQWÑ� OD
UÑVROXWLRQ�Í���P���(Q�������OjXWLOLVDWLRQ�GH�EDOLVHV�*$50,1�*36�,,�Í���FDQDX[�HW�*36
,,,� Í� ��� FDQDX[�� D� SHUPLV� GH� ORFDOLVHU� OHV� VWDWLRQV� GDQV� XQ� UD\RQ� GH� ��P� GDQV� OHV
PHLOOHXUHV�FRQGLWLRQV��JUËFH�Í����VDWHOOLWHV�HQ�RUELWH�EDVVH�

/HV�GRQQÑHV�UHWHQXHV�SRXU�OjDQDO\VH�ÑFRORJLTXH�VRQW�UÑSDUWLHV�HQ�����VWDWLRQV
GLVSHUVÑHV� VXU� OjHQVHPEOH� GX� WHUULWRLUH� Gj(\QH� HW� SDUIRLV� OÑJÔUHPHQW� DX�GHOÍ� GH� OD
OLPLWH�FRPPXQDOH��ILJ�����
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1 km

 Somme des données   3328 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ��� � /RFDOLVDWLRQ� GHV� ���� VWDWLRQV� GH� UÑFROWH� VXU� OD� FRPPXQH� Gj(\QH�� � &RXUEHV� GH� QLYHDX[
ÑTXLGLVWDQWHV�GH����P���(Q�JULV�FODLU�� LQIÑULHXUHV�Í�����P��HQ�JULV�PR\HQ�����������P��HQ�JULV�IRQFÑ�
VXSÑULHXU�Í�����P���&DUWH�RULJLQDOH�
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�����,GHQWLILFDWLRQ�GHV�VSÑFLPHQV

/D�FOÑ�GH�GÑWHUPLQDWLRQ��5DVPRQW�HW�DO��HQ�SUÑSDUDWLRQ��DLQVL�TXH�OH�PDWÑULHO�GH
FRPSDUDLVRQ� RQW� SHUPLV� OD� GÑWHUPLQDWLRQ� GHV� VSÑFLPHQV� FROOHFWÑV� �$QQH[H� ,,,��
/jLGHQWLILFDWLRQ�GHV�ERXUGRQV�UÑFROWÑV�D�ÑWÑ�HIIHFWXÑH�SDU�6��,VHUE\W��(��$��'XULHX[�HW
SDU�3��5DVPRQW�

�����+HUELHU

3RXU� TXH� OHV� UHOHYÑV� SK\WRVRFLRORJLTXHV� VRLHQW� OH� SOXV� FRPSOHW� SRVVLEOH�� OHV
SODQWHV� EXWLQÑHV� DLQVL� TXH� OHV� SODQWHV� GHVFULSWLYHV� HW� QRPLQDWLYHV� GHV� VLWHV� ÑWXGLÑV
RQW� ÑWÑ� KHUERULVÑHV�� � /H� 3URI�� -�� /DPELQRQ� �8QLYHUVLWÑ� GH� /LÔJH�� D� FRQWUÛOÑ
OjLGHQWLILFDWLRQ�GH�WRXWHV�OHV�SODQWHV�FROOHFWÑHV�

/HV����JHQUHV�GH�SODQWHV�OHV�SOXV�EXWLQÑV��'XULHX[��������RQW�ÑWÑ�XWLOLVÑV�SRXU
GÑWHUPLQHU� OHXU� LPSDFW� VXU� OD� GLVWULEXWLRQ� GHV� ERXUGRQV�� � ,O� VjDJLW� GHV� JHQUHV�
$FRQLWXP��&DUGXXV��&HQWDXUHD��(U\QJLXP��(SLORELXP��*HQWLDQD��0LQXDUWLD�� �3HGLFXODULV�
3K\WHXPD��3RWHQWLOOD��5KLQDQWKXV��5KRGRGHQGURQ��7ULIROLXP�HW�9LFLD�

/D� OLVWH� GHV� FRGHV� &25,1(� SUÑÑWDEOLH� SRXU� OH� YDOORQ� D� Gá� ÒWUH� ÑWHQGXH� Í
OjHQVHPEOH�GH�OD�FRPPXQH�HQ�UDLVRQ�GHV�FROOHFWHV�HIIHFWXÑHV�VXU�WRXWH�OD�VXSHUILFLH�GH
FHOOH�FL�� � /HV� UHOHYÑV� SK\WRVRFLRORJLTXHV� RQW� IDFLOLWÑ� OjDWWULEXWLRQ� GjXQ� FRGH� SRXU
FKDTXH�VLWH��ILJ�����

3RXU� ÑWDEOLU� OD� SRVVLEOH� LQIOXHQFH� GX� FRGH� &25,1(� VXU� OD� GLVWULEXWLRQ� GHV
HVSÔFHV� GH� ERXUGRQV�� OD� OLVWH� GHV� ��� FRGHV� �$QQH[H� ,9�� D� ÑWÑ� UÑGXLWH� Í� ���� HQ
UHPRQWDQW�Í�GHV�QLYHDX[�KLHUDUFKLTXHV�SOXV�ÑOHYÑV���&HWWH�PRGLILFDWLRQ�GH�OD�OLVWH�GHV
FRGHV�SUHQG�HQ�FRPSWH�OHV�KDELWDWV�OHV�SOXV�SHUWLQHQWV�HW�SUÑVHQWV�VXU�OjHQVHPEOH�GH
OD�FRPPXQH��WDE������
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)LJXUH� ��� 7\SRORJLHV� &25,1(� LGHQWLILÑHV� GDQV� OD� UÑVHUYH� Gj(\QH�� � 'jDSUÔV� 0�� 0�� %DUDFHWWL� HW
FROODERUDWHXUV�



Tableau 10.  Liste des différentes typologies CORINE utilisées pour l'analyse statistique

Typologie
CORINE Descriptif de l’habitat Traduction française

Abréviation utilisée
dans ce travail

31226 Montane Calluna-Genista heaths Landes à Calluna sp, et Genista sp. Lande-Genista
31422 Pyrenean rusty alpenrose (Rhododendron ferrugineum) heaths Landes pyrénéennes à Rhododendron ferrugineum Lande-Rhodo
31431 Juniperus nana scrub Buissons de Juniperus nana Buissons-Juniperus
318422 Pyrenean Cytisus purgans fields Végétations pyrénéennes à Cytisus purgans Cytisus
318711 Willowherb (Epilobium) and foxglove (Digitalis) clearings Clairières à Epilobium angustifolium et Digitalis purpurea Clairière-Epilobium
343261 Pyreneo-Catalonian Mesobromion Mesobromion pyrénéo-catalan Mesobromion
34332G Pyrenean Xerobromion Xerobromion pyrénéen Xerobromion
3442 Mesophile forest fringe grasslands Pelouses mésophiles en lisière de forêt Pelouse-lisière
363 Alpine and sub-alpine grasslands Pelouses alpines & subalpines Pelouse-sub-alpine
36311 Pyreneo-Alpine mesophile mat-grass (Nardus stricta) swards Pelouses pyrénéo-alpines mesophiles de Nardus stricta Pelouse-Nardus
36331 Festuca paniculata swards Pelouses à Festuca paniculata Pelouse-F.paniculata
36332 Festuca eskia garland-grasslands Pelouses en banquette à Festuca eskia Pelouse-F.eskia
36343 Festuca airoides grasslands Pelouses à Festuca airoides Pelouse-F.airoides
36422 Pyrenean naked-rush swards Pelouses à Elyna myosuroides et Oxytropis halleri Pelouse-Oxytropis
383 Mountain hay meadows Prés de fauche de montagne Pré-fauche
424 Mountain pine (Pinus uncinata) forests Forêts montagnardes de Pinus uncinata Pinède
42413 Pyrenean alpenrose mountain pine forests Forêts de pins de montagne pyrénéenne à Rhododendron

ferrugineum
Pinède-Rhodo

424222 Vaccinium mountain pine forests Forêts de Pinus uncinata à Vaccinium sp. Pinède-Vaccinium
872 Ruderal communities Communautés rudérales Rudéral
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�����*HVWLRQ�GHV�GRQQÑHV���&DUWRJUDSKLH

7RXWHV�OHV�GRQQÑHV�GX�SUÑVHQW�WUDYDLO�RQW�ÑWÑ�HQFRGÑHV�HW�JÑUÑHV�SDU�OH�ORJLFLHO
'DWD� )DXQD� )ORUD� �%DUELHU� HW� DO��� ������� � '))� HVW� XQH� EDVH� GH� GRQQÑHV� ÑODERUÑH
VSÑFLILTXHPHQW� SRXU� PHWWUH� HQ� UHODWLRQ� HW� RUJDQLVHU� OHV� REVHUYDWLRQV� GH� WHUUDLQ
�VWDWLRQV��SODQWHV��VSÑFLPHQV��

/D� UHSUÑVHQWDWLRQ� FDUWRJUDSKLTXH� GHV� GRQQÑHV� D� ÑWÑ� UÑDOLVÑH� Í� OjDLGH� GHV
ORJLFLHOV�&DUWR�)DXQD�)ORUD�YHUVLRQ������%DUELHU�HW�DO���������HW�0DS,QIR�3URIHVVLRQDO
YHUVLRQ� ���� �������� &HX[�FL� SHUPHWWHQW� OjÑODERUDWLRQ� GH� FDUWHV� GH� UÑSDUWLWLRQ� GHV
WD[RQV�GH�OD�IDXQH�FRPPH�GH�OD�IORUH�

/HV�FRXUEHV�GH�QLYHDX[�RQW�ÑWÑ�WUDFÑHV�DILQ�GH�GLVWLQJXHU����WUDQFKHV�GjDOWLWXGH
GH����P�FKDFXQHV�� �&H� IRQG�GH�FDUWH�SHUPHW�GjDSSUÑFLHU�XQH�ÑYHQWXHOOH� UÑSDUWLWLRQ
GHV�HVSÔFHV�HQ�IRQFWLRQ�GX�UHOLHI�HW�GH�OjDOWLWXGH��ILJ������

1600-1700
1700-1800
1800-1900
1900-2000
2000-2100
2100-2200
2200-2300
2300-2400
2400-2500
2500-2600
2600-2700

inf.1500

2700-2800
sup. 2800

1500-1600

)LJXUH������5HSUÑVHQWDWLRQ�GHV����WUDQFKHV�GjDOWLWXGH�GH����P�HQWUH������HW������P���&DUWH�RULJLQDOH�
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8QH�IRLV�OD�IRUÒW�UHSUÑVHQWÑH��LO�D�ÑWÑ�SRVVLEOH�GH�VLWXHU�OHV�DXWUHV�SK\VLRQRPLHV
YÑJÑWDOHV�SDU�OHV�UHOHYÑV�HIIHFWXÑV�HW�OD�FRQQDLVVDQFH�GX�SD\VDJH�ORFDO���$X�WRWDO��VL[
JUDQGV�W\SHV�GH�SK\VLRQRPLH�YÑJÑWDOH�RQW�SX�ÒWUH�LGHQWLILÑV��ILJ������

��HQ�DYDO�GH�OD�IRUÒW��OHV�SUÑV�GH�IDXFKH�

��OD�IRUÒW�VXEDOSLQH�

��HQ�DPRQW�GH�OD�IRUÒW��OjÑWDJH�VXEDOSLQ�TXL�VH�WHUPLQH�DX[�HQYLURQV�GH�OD
FRXUEH�GH�QLYHDX�����P��OÍ�Rã�OH�5KRGRGHQGURQ�IHUUXJLQHXP�GLVSDUDÖW��%UDXQ
%ODQTXHW��������

��DX�GHOÍ�GH�����P�GjDOWLWXGH�VjÑWHQG�OjÑWDJH�DOSLQ�

2Q�UHFRQQDÖW�HQ�RXWUH�GHX[�PLOLHX[�GH�WUDQVLWLRQ��OD�OLVLÔUH�ERLV�SUÑ�GH�IDXFKH
HW�OD�OLVLÔUH�ERLV�VXEDOSLQ�

2 Km

)LJXUH������5HSUÑVHQWDWLRQ�GHV�SULQFLSDOHV�SK\VLRQRPLHV�YÑJÑWDOHV���(Q�SRLQWLOOÑ��OHV�SUÑV�GH�IDXFKH��HQ
JULV�IRQFÑ��OD�IRUÒW��HQ�JULV�FODLU��OHV�SHORXVHV�VXEDOSLQHV��HQ�EODQF��OHV�SHORXVHV�DOSLQHV���&DUWH�RULJLQDOH�



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH���

�����0ÑWKRGH�GjHVWLPDWLRQ�GH�OD�GLYHUVLWÑ�VSÑFLILTXH

3RXU� TXDQWLILHU� OD� GLYHUVLWÑ� VSÑFLILTXH�� RQ� SHXW� DYRLU� UHFRXUV� Í� OjXWLOLVDWLRQ
GjLQGLFHV� PDWKÑPDWLTXHV� WHO� TXH� OHV� ,QGLFHV� GH� 6KDQQRQ�:HDYHU�� GH� +XUOEHUW
�/HJHQGUH�	�/HJHQGUH��������HW�GH�UDUHWÑ�FXPXOÑH��5DVPRQW�HW�DO���������

���/jLQGLFH�GH�6KDQQRQ�:HDYHU�HVWLPH�OD�GLYHUVLWÑ�VSÑFLILTXH���,O�VjH[SULPH�HQ
ELW��PHVXUH�GH�OD�TXDQWLWÑ�GjLQIRUPDWLRQ��

Ish = - � (Pi * log2 Pi)

3L� �1L���1
1L��1RPEUH�GjLQGLYLGXV�GH�OjHVSÔFH�L
1��1RPEUH�GjLQGLYLGXV�WRWDO�DX�VHLQ�GjXQ�VLWH

���/jLQGLFH�GH�+XUOEHUW�UHSUÑVHQWH� OH�QRPEUH�GjHVSÔFHV�HVSÑUÑ�GDQV�XQ�WLUDJH
DOÑDWRLUH� HW� FH� SRXU� XQ� VLWH� GjÑFKDQWLOORQQDJH� GRQQÑ�� � ,O� VjH[SULPH� HQ
HVSÔFH�VSÑFLPHQV�

Es = �[1- ((N-Ni)/N)]100

1L��1RPEUH�GjLQGLYLGXV�GH�OjHVSÔFH�L
1��1RPEUH�GjLQGLYLGXV�WRWDO�DX�VHLQ�GH�OD�VWDWLRQ
6��QRPEUH�GH�VSÑFLPHQV����������������������GDQV�XQ�WLUDJH

&HW�LQGLFH�ÑYDOXH�OD�GLYHUVLWÑ�GjXQ�VLWH�PDLV�LO�QH�UHQG�SDV�FRPSWH�GH�OD�UDUHWÑ
GHV� HVSÔFHV� TXL� OH� SHXSOHQW�� � &HUWDLQV� VLWHV� SUÑVHQWHQW� XQH� IORUH� HW� XQH� IDXQH
GLYHUVLILÑHV�WRXW�HQ�ÑWDQW�HVVHQWLHOOHPHQW�FRQVWLWXÑV�GjHVSÔFHV�EDQDOHV��5DVPRQW�HW�DO��
������

���/jLQGLFH�GH�UDUHWÑ�FXPXOÑH�PHVXUH�OD�ULFKHVVH�GjXQ�VLWH�HQ�HVSÔFHV�UDUHV�RX
HQGÑPLTXHV���,O�VjH[SULPH�HQ�VSÑFLPHQV����

Rc = �i (1/Ni)

1L��1RPEUH�GjLQGLYLGXV�GH�OjHVSÔFH�L

/D�UDUHWÑ�FXPXOÑH�GjXQ�VLWH�HVW�GjDXWDQW�SOXV�ÑOHYÑH�TXH�OHV�HVSÔFHV�FROOHFWÑHV
VRQW�UDUHV�

/D�GLYHUVLWÑ�VSÑFLILTXH�GjXQ�VLWH�SHXW�ÒWUH�YLVXDOLVÑH�Í�OjDLGH�GjXQ�KLVWRJUDPPH
GjDERQGDQFHqGRPLQDQFH�� � ,O� VjDJLW� GH� OD� UHSUÑVHQWDWLRQ� JUDSKLTXH� GX� QRPEUH
GjLQGLYLGXV� SRXU� FKDTXH� HVSÔFH�� � /D� FRQFDYLWÑ� GX� SURILO� REWHQX� UHQVHLJQH� VXU� OD
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GLYHUVLWÑ�GX�VLWH�

8Q� SURILO� WUÔV� FUHXVÑ�� LQGLTXH� OD� SUÑVHQFH� GjXQH� HVSÔFH� PDMRULWDLUHPHQW
SUÑVHQWH�DX�VHLQ�GX�VLWH��GjRã�XQH�GLYHUVLWÑ�IDLEOH���$X�FRQWUDLUH��XQH�IDLEOH�FRQFDYLWÑ
UHIOÔWH�OD�SUÑVHQFH�GjXQH�GLYHUVLWÑ�LPSRUWDQWH��ILJ�������

)LJXUH������&RPSDUDLVRQ�GHV�GLDJUDPPHV�GjDERQGDQFH�GRPLQDQFH�GH�GHX[�VWDWLRQV��OjXQH�SUÑVHQWDQW
XQH�GLYHUVLWÑ�VSÑFLILTXH�ÑOHYÑH��$���OjDXWUH�XQH�GLYHUVLWÑ�IDLEOH��GRPLQÑH�SDU�XQH�HVSÔFH��%����'jDSUÔV
5DVPRQW�HW�DO���������

�����7UDLWHPHQW�VWDWLVWLTXH�GHV�GRQQÑHV

/HV� ORJLFLHOV� &$12&2� �7HU� %UDDN�� ������ HW� 176<6�3&� 9HUVLRQ� ���� �5RKOI�
������RQW�ÑWÑ�XWLOLVÑV�SRXU�OH�WUDLWHPHQW�VWDWLVWLTXH�GHV�GRQQÑHV�

���/H� ORJLFLHO�176<6�HVW�XWLOLVÑ�SRXU� UHSUÑVHQWHU�JUDSKLTXHPHQW�� VRXV� IRUPH
GjXQ�GHQGURJUDPPH��OHV�JURXSHV�GjHVSÔFHV�DX�GÑSDUW�GjXQH�PDWULFH�GH�VLPLODULWÑ���/D
PÑWKRGH�GH�JURXSHPHQW� FKRLVLH� HVW� OH� OLHQ�83*0$� �8QZHLJKWHG� SDLU�JURXS�PHWKRG�
DULWKPHWLF�DYHUDJH��

���8QH�PDWULFH�GH�VLPLODULWÑ�HQWUH�HVSÔFHV�HVW�FDOFXOÑH�DX�GÑSDUW�GjXQH�PDWULFH
GH� IUÑTXHQFHV� UHODWLYHV� HVSÔFHV�DOWLWXGH�� � /H� FRHIILFLHQW� GH� VLPLODULWÑ� XWLOLVÑ� HVW� OH
3HUFHQWDJH�RYHUODS��5HQNRQHQ��������FLWÑ�SDU�.UHEV����������,O�PHVXUH�OH�UHFRXYUHPHQW
GHV�QLFKHV�ÑFRORJLTXHV��DOLPHQWDLUHV�RX�GHV�DLUHV�GH�GLVWULEXWLRQ�HQWUH�GHX[�HVSÔFHV�
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&DOFXO�GX�FRHIILFLHQW�GH�VLPLODULWÑ�

Pjk = (�n min Pij, Pik)*100

3MN��SRXUFHQWDJH�GH�UHFRXYUHPHQW�HQWUH�OHV�HVSÔFHV�-�HW�.
3LN��3MN��OD�IUÑTXHQFH�GHV�HVSÔFHV�-�HW�.�DX�VHLQ�GH�OjDOWLWXGH�L
Q��OH�QRPEUH�WRWDO�GjDOWLWXGH�GLIIÑUHQWH

��� /H� ORJLFLHO� &$12&2� SHUPHW� GH� UÑDOLVHU� GLIIÑUHQWV� W\SHV� GjDQDO\VH�� WHOOHV
TXH� Oj$&3� �$QDO\VH� HQ� &RPSRVDQWHV� 3ULQFLSDOHV��� Oj$)&� �$QDO\VH� )DFWRULHOOH� GHV
&RUUHVSRQGDQFHV�� HW� Oj$&&� �$QDO\VH� &DQRQLTXH� GHV� &RUUHVSRQGDQFHV��� � /j$&&�
XWLOLVÑH� GDQV� OH� SUÑVHQW� WUDYDLO�� FRQGXLW� Í� OD� YLVXDOLVDWLRQ�GHV� LQWHUDFWLRQV� HQWUH� OHV
IDFWHXUV�ÑFRORJLTXHV�HW�OH�JUDGLHQW�GH�GLYHUVLWÑ���6RQ�XWLOLVDWLRQ�D�SHUPLV�GH�FDOFXOHU�OD
SDUW� GH� YDULDQFH� H[SOLTXÑH� SDU� FKDTXH� IDFWHXU� ÑFRORJLTXH� GDQV� OD� GLVWULEXWLRQ� GHV
HVSÔFHV�� �/HV�IDFWHXUV�OHV�SOXV�SHUWLQHQWV�RQW�DLQVL�SX�ÒWUH� LGHQWLILÑV��-RQJPDQ�HW�DO��
������ 'XIUÒQH�� ������� � &H� ORJLFLHO� SHUPHW� DX� SUÑDODEOH� OD� VXSSUHVVLRQ� GH� OjHIIHW� GH
YDULDEOHV�HQYLURQQHPHQWDOHV�FKRLVLHV��FRPPH�OjDOWLWXGH��TXL�PDVTXHUDLHQW�OD�YÑULWDEOH
UHODWLRQ� H[LVWDQW� HQWUH� OHV� YDULDEOHV� ÑFRORJLTXHV� FKRLVLHV� �SDU� H[HPSOH�� OD
SK\VLRQRPLH�YÑJÑWDOH��HW�OD�GLVWULEXWLRQ�GHV�HVSÔFHV�

��� /D�PÑWKRGH� ,QGYDO� HVW� XQH�PÑWKRGH� VLPSOH� SRXU�PHWWUH� HQ� ÑYLGHQFH� OHV
HVSÔFHV� LQGLFDWULFHV� RX� FDUDFWÑULVWLTXHV� GjXQ� JURXSH�GH� VWDWLRQV�� � /D�PÑWKRGH� WLHQW
FRPSWH�Í�OD�IRLV�GH�OjDERQGDQFH�PR\HQQH�GH�FKDTXH�HVSÔFH�GDQV�XQ�JURXSH�GH�VLWHV
�$LM��HW�GH�OD�IUÑTXHQFH�UHODWLYH�GH�FHV�HVSÔFHV�GDQV�FH�JURXSH�GH�VWDWLRQV��%LM��

/jLQGLFH�,QG9DO�VH�FDOFXOH�GH�OD�PDQLÔUH�VXLYDQWH�

IndVal = Aij * Bij * 100

$LM� �1LQGLYLGXVLM���1LQGLYLGXVL�

%LM� �1VLWHVLM
����1VLWHV�M

&HW� LQGLFH�SHXW� VjDSSDUHQWHU�Í�XQ� LQGLFH�GH�VSÑFLILFLWÑ� �ILGÑOLWÑ��GjXQH�HVSÔFH
SRXU�XQ�JURXSH�GH�VWDWLRQV�GRQQÑ�

���/H�FRHIILFLHQW�GH�FRUUÑODWLRQ�GH�3HDUVRQ�SHUPHW�GH�GÑWHUPLQHU� OHV� IDFWHXUV
OHV�SOXV�SHUWLQHQWV��H[SOLTXDQW� OH�PLHX[� OD�GLVWULEXWLRQ�GH�FKDFXQH�GHV�HVSÔFHV�� �/H
FRHIILFLHQW� GH� FRUUÑODWLRQ� D� ÑWÑ� FDOFXOÑ� HQWUH� OD� GLVWULEXWLRQ� GH� FKDTXH� HVSÔFH� HW
FKDFXQ� GHV� IDFWHXUV�� VXU� EDVH� GH� OD�PDWULFH� %RXUGRQV�)DFWHXUV�6WDWLRQV�� � ,O� WUDGXLW
OjLQIOXHQFH�GHV�IDFWHXUV�ÑWXGLÑV�VXU�OD�GLVWULEXWLRQ�GjXQH�HVSÔFH�GRQQÑH���/D�YDOHXU�GH
OD� FRUUÑODWLRQ� DLQVL� TXH� OD� GÑWHUPLQDWLRQ�GX� VHXLO� GH� VLJQLILFDWLRQ� �3������� 3�������
LQIRUPH�VXU�OD�SUÑSRQGÑUDQFH�GH�FH�IDFWHXU�TXDQW�Í�OD�UÑSDUWLWLRQ�GH�OjHVSÔFH�ÑWXGLÑH�
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���5ÑVXOWDWV

�����'LYHUVLWÑ�GH�OD�IDXQH�GHV�ERXUGRQV

�������$�OjÑFKHOOH�ORFDOH

/H�WDEOHDX����GRQQH�XQH�LGÑH�JOREDOH�GH�OD�ULFKHVVH�HW�GX�QRPEUH�GH�GRQQÑHV
UHODWLIV�Í�FKDTXH�HVSÔFH�SRXU�(\QH���/D�FRPSDUDLVRQ�HQWUH�OHV�FROOHFWHV�DQWÑULHXUHV�Í
������'HOPDV��HQWUH������HW�������5DVPRQW��HQWUH������HW�������{��HW�FHOOHV�GH�MXLOOHW
�����GRQQH�ÑJDOHPHQW�XQH�LGÑH�GH�OjÑYROXWLRQ�GX�QRPEUH�GjHVSÔFHV���'HX[�QRXYHOOHV
HVSÔFHV�SRXU�(\QH�RQW�ÑWÑ�FROOHFWÑHV�HQ�������%��PDJQXV�HW�%��QRUYHJLFXV����$�OjLQYHUVH�
%�� FXOOXPDQXV� HW� XQH� HVSÔFH� DSSDUWHQDQW� DX� VRXV�JHQUH�$OORSVLWK\UXV� QjRQW� SX� ÒWUH
WURXYÑHV� ORUV�GHV�GHUQLÔUHV�UÑFROWHV�� �/jHQVHPEOH�GH�FHV�GRQQÑHV�SHUPHW�QÑDQPRLQV
GH�FRQVWDWHU�Í�(\QH�OD�SUÑVHQFH�KLVWRULTXH�HW�DFWXHOOH�GH����HVSÔFHV�GH�ERXUGRQV�
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Tableau 11. Liste des espèces et nombre de spécimens récoltés à Eyne

Espèces Eyne
Avant 1999

Eyne
1999 Total

B. lucorum (L.) 108 828 936
B. ruderarius (Müller) 337 275 612
B. monticola Smith 13 414 427
B. pyrenaeus Pérez 126 279 405
B. soroeensis (Fabricius) 119 241 360
B. hortorum (L.) 130 129 259
B. mesomelas Gerstaecker 119 109 228
B. sichelii Radoszowski 132 85 217
B. mendax Gerstaecker 23 169 192
B. sylvarum (L.) 32 117 149
B. pratorum (L.) 70 77 147
B. sylvestris (Lepeletier) 120 8 128
B. wurflenii Radoszkowski 76 39 115
B. terrestris (L.) 6 108 114
B. bohemicus Seidl 85 20 105
B. pascuorum (Scopoli) 42 38 80
B. lapidarius (L.) 53 20 73
B. humilis Illiger 26 40 66
B. mucidus Gerstaecker 16 39 55
B. rupestris (Fabricius) 50 2 52
B. gerstaeckeri Morawitz 46 3 49
B. subterraneus (L.) 33 16 49
B. quadricolor (Lepeletier) 42 1 43
B. flavidus Eversmann 30 12 42
B. hypnorum (L.) 7 7 14
B. confusus Schenck 6 2 8
B. norvegicus (Sparre Schneider) - 7 7
B. magnus Vogt - 6 6
B. campestris (Panzer) 4 1 5
B. ruderatus (Fabricius) 2 3 5
B. (Allopsithyrus) sp. 3 - 3
B. cullumanus (Kirby) 3 - 3

Nombre total de spécimens
Nombre d'espèces

1859
30

3095
30

4954
32

/D� FRPSDUDLVRQ�HQWUH� OHV� HIIHFWLIV�PRQWUH� TXH� OjDERQGDQFH�GHV� HVSÔFHV� YDULH
VHORQ�OHV�SÑULRGHV�GH�UÑFROWHV�� �3DU�H[HPSOH��%��V\OYHVWULV�ÑWDLW����IRLV�SOXV�DERQGDQW
DYDQW������WDQGLV�TXH�%��PRQWLFROD�URQGRXL�HVW�HQYLURQ����IRLV�SOXV�DERQGDQW�Í�OjKHXUH
DFWXHOOH���'HX[�K\SRWKÔVHV�SRXUUDLHQW�H[SOLTXHU�FHV�YDULDWLRQV��

��VRLW�XQ�HIIRUW�LQÑJDO�GHV�UÑFROWHXUV�
��VRLW�XQH�SÑULRGH�GH�UÑFROWH�GLIIÑUHQWH�GDQV�OH�WHPSV��VDLVRQ��DQQÑH��RX�GHV
��UÑFROWHV�YDULDQWV�GDQV�OjHVSDFH��VWDWLRQV��

$LQVL�OH�3URI��5��'HOPDV�QjD�UÑFROWÑ�TXjDXWRXU�GX�YLOODJH�HW�GDQV�OD�SDUWLH�EDVVH
GX�YDOORQ���3DU�FRQVÑTXHQW��VHV�UÑFROWHV�SUÑVHQWHQW�UHODWLYHPHQW�SHX�GjLQGLYLGXV�SRXU
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OHV� HVSÔFHV� Í� GLVWULEXWLRQ� 0RQWDQH� RX� %RUÑRPRQWDQH�� � 'H� PDQLÔUH� W\SLTXH�� %�
PRQWLFROD� HW� � %��PHQGD[�� HVSÔFHV� GH� KDXWH� DOWLWXGH�� VRQW� VRXV� UHSUÑVHQWÑHV� GDQV� VHV
UÑFROWHV�

,O�HVW�Í�UHPDUTXHU�TXH�OD�OLVWH�GHV�HVSÔFHV�UÑFROWÑHV�HQ�MXLOOHW������HVW�SUHVTXH
DQDORJXH�Í�FHOOH�ÑWDEOLH�VXU�XQH�SÑULRGH�GH�GHX[�GÑFHQQLHV�SDU�'HOPDV�HW�5DVPRQW�
&HFL� LQFLWH� Í� SHQVHU� TXH� OjÑFKDQWLOORQQDJH� HVW� ILDEOH� HW� UHSURGXFWLEOH�� � ,O� UHSUÑVHQWH
XQH�LPDJH�ELHQ�UÑHOOH�GH�OD�IDXQH�GH�OD�FRPPXQH�

�������$�OjÑFKHOOH�QDWLRQDOH

/H� MHX� GH� GRQQÑHV� DFWXHO� PRQWUH� TXH� ������ GHV� HVSÔFHV� GH� ERXUGRQV
UÑSHUWRULÑV� HQ� )UDQFH� VRQW� SUÑVHQWV� VXU� OD� &RPPXQH� Gj(\QH�� � 0DOJUÑ� VD� IDLEOH
VXSHUILFLH��FHUWDLQHV�HVSÔFHV�SHX�DERQGDQWHV�YRLUH�WUÔV�UDUHV�Í� OjÑFKHOOH�GH�OD�)UDQFH
VRQW�ELHQ�UHSUÑVHQWÑHV�Í�(\QH��WDE������

Tableau 12.  Contribution des récoltes d'Eyne aux données de France

Espèces France
535285 km²

Eyne
20.18 km²

Contribution d'Eyne à
l'effectif total de la France

B. gerstaeckeri 244 spécimens 49 spécimens 20,1%
B. cullumanus 87 spécimens 3 spécimens 3,4%
B. flavidus 201 spécimens 42 spécimens 20,1%
B. quadricolor 217 spécimens 49 spécimens 22,6%
B. norvegicus 91 spécimens 13 spécimens 7,0%
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�������,QGLFH�GH�GLYHUVLWÑ

/H� GLDJUDPPH� GjDERQGDQFH�GRPLQDQFH� Gj(\QH� �ILJ�� ���� DGRSWH� XQ� SURILO
VLPLODLUH� Í� FHOXL� GjXQ� VLWH� GH� GLYHUVLWÑ� ÑOHYÑH� �ILJ�� ����� � &HSHQGDQW�� XQH� HVSÔFH
DSSDUDÖW�SOXV�DERQGDQWH�TXH�OHV�DXWUHV��%��OXFRUXP�

Histogramme d’abondance - dominance des Bombus 
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Nombre d'individus collectés

Nb. Spécimens = 4954
Nb. Espèces = 32
Diversité : 
Ish = 4,07
E(100) = 21,47
Rareté cumulée : 
Rn = 0,0423

)LJXUH������'LDJUDPPH�GjDERQGDQFH�GRPLQDQFH�GH�OD�FRPPXQH�Gj(\QH�

/HV� LQGLFHV� GH� GLYHUVLWÑ� �6KDQQRQ�:HDYHU�� +XUOEHUW� HW� UDUHWÑ� FXPXOÑH�
SHUPHWWHQW�GH�FRPSDUHU�OD�GLYHUVLWÑ�Gj(\QH�Í�FHOOHV�GjDXWUHV�VLWHV��WDE�������OH�/DU]DF
HW�*HPEORX[��%HOJLTXH��
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Tableau 13.  Valeur des différents indices pour chaque sites

I (Shannon) Hurlbert Rareté cumulée
Localisation des

stations
(Bits) nbre espèces espéré par 100

spécimens (spécimens-1)

Gembloux FS10
(Patiny, 1995)

2,67 9,59 0,012

Larzac (Patiny, 1995)
EJ06, EJ07, EJ16
EJ17, EJ26, EJ27

3,28 14,00 0,023

Eyne 4,07 21,47 0,042

Le territoire de référence pour le calcul de l'indice de rareté cumulée est la Gaule (Belgique, France,
Grand-Duché du Luxembourg et Suisse)

/jLPSUHVVLRQ�GH�GLYHUVLWÑ�GÑJDJÑH�SDU�OH�GLDJUDPPH�GjDERQGDQFH�GRPLQDQFH
Gj(\QH� HVW� FRQILUPÑH� SDU� OHV� YDOHXUV� ÑOHYÑHV� GHV� LQGLFHV� GH� 6KDQQRQ�:HDYHU� HW
Gj+XUOEHUW�� � &HV� PÒPHV� LQGLFHV� FRPSDUÑV� Í� FHX[� GH� *HPEORX[� HW� GX� /DU]DF
UHQIRUFHQW�OjLGÑH�GjXQH�JUDQGH�ULFKHVVH�Í�(\QH���/jLQGLFH�GH�6KDQQRQ�:HDYHU�Gj(\QH
HVW�HQYLURQ�GH�����IRLV�SOXV� LPSRUWDQWH�TXjÍ�*HPEORX[�HW������IRLV�SOXV�TXH�GDQV�OH
/DU]DF�

,O�HVW�ÑWRQQDQW�GH�FRQVWDWHU�TXH�SRXU�XQ�HIIRUW�GH�UÑFROWH�FRPSDUDEOH�VXU�GHV
VXSHUILFLHV� SRXYDQW� ÒWUH� GH� FLQT� IRLV� �*HPEORX[� )6��� ���� NP¦�� Í� WUHQWH� IRLV� SOXV
ÑWHQGXHV� �/DU]DF� ���� NP¦��� OD� GLYHUVLWÑ� VSÑFLILTXH� Gj(\QH� ���� NP¦�� UHVWH� QHWWHPHQW
SOXV�ÑOHYÑH�

/jLQGLFH� GH� UDUHWÑ� FXPXOÑH� SOXV� LPSRUWDQW�� PRQWUH� OD� SUÑVHQFH� GH� SOXV
GjHVSÔFHV�UDUHV�Í�(\QH�TXH�SRXU�OHV�UÑJLRQV�GH�FRPSDUDLVRQ�

(\QH�HVW�GRQF�XQ�PLOLHX�H[FHSWLRQQHOOHPHQW�LQWÑUHVVDQW�Í�OD�IRLV�SDU�OH�QRPEUH
GjHVSÔFHV�TXL�Vj\�FRQFHQWUHQW�HW�SDU�OD�UDUHWÑ�GH�FHUWDLQHV�GjHQWUH�HOOHV���$�OjH[FHSWLRQ
GH�GHX[�HVSÔFHV��%��PXVFRUXP�HW�%��PRFVDU\L���RQ�WURXYH�Í�(\QH�WRXWHV�OHV�HVSÔFHV�GX
GÑSDUWHPHQW�GHV�3\UÑQÑHV�2ULHQWDOHV�
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�����(VSÔFHV�VDWHOOLWHV�HW�HVSÔFHV�SULQFLSDOHV

+DQVNL��������D�ÑWDEOL�OD�GLVWLQFWLRQ�HQWUH�OHV�HVSÔFHV�VDWHOOLWHV��6DWHOOLWH�VSHFLHV�
HW�OHV�HVSÔFHV�SULQFLSDOHV��&RUH�VSHFLHV����8QH�HVSÔFH�HVW�GLWH�SULQFLSDOH�VL�VRQ�HIIHFWLI
SRXU� XQ� VLWH� GRQQÑ� HVW� GjDX� PRLQV� ���� � 8QH� HVSÔFH� HVW� GLWH� VDWHOOLWH� VL� VD
UHSUÑVHQWDWLRQ�QjH[FÔGH�SDV������'XUDQW�OD�GHUQLÔUH�GÑFHQQLH�Í�(\QH��RQ�D�LGHQWLILÑ���
HVSÔFHV�VDWHOOLWHV�HW����HVSÔFHV�SULQFLSDOHV��WDE������

Tableau 14.  Espèces principales et satellites d'Eyne

Espèces

Eyne
1993-97-98-99

nombre de
spécimens

Eyne
Fréquence relative

%

B. lucorum 868 28,05 *
B. monticola 421 13,60 *
B. ruderarius 329 10,63 *
B. pyrenaeus 298 9,63 *
B. soroeensis 282 9,11 *
B. hortorum 181 5,85 *
B. mendax 168 5,43 *
B. mesomelas 138 4,46 *
B. sylvarum 130 4,20 *
B. terrestris 107 3,46 *
B. pratorum 106 3,42 *
B. sichelii 90 2,91 *
B. pascuorum 51 1,65 *
B. wurflenii 48 1,55 *
B. humilis 40 1,29 *
B. mucidus 39 1,26 *
B. bohemicus 21 0,68 *
B. lapidarius 21 0,68 *
B. gerstaeckeri 17 0,55 *
B. subterraneus 16 0,52 *
B. sylvestris 14 0,45 *
B. flavidus 11 0,36 *
B. hypnorum 10 0,32 *
B. rupestris 8 0,26 *
B. norvegicus 7 0,23 *
B. magnus 6 0,19 *
B. ruderatus 3 0,10 *
B. confusus 2 0,06 *
B. quadricolor 2 0,06 *
B. campestris 1 0,03 *

Nombre de spécimens
Nombre total d'espèces

3435
30

* Espèces principales au sens d'Hanski (1982)
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�����*URXSHV�ÑFRORJLTXHV

�������5ÑSDUWLWLRQ�GHV�ERXUGRQV�HQ�IRQFWLRQ�GH�OjDOWLWXGH

/D� GÑWHUPLQDWLRQ� GH� OD� JDPPH� GjDOWLWXGH� SRXU� FKDTXH� HVSÔFHV� DLQVL� TXH
OjÑWDEOLVVHPHQW� GH� VRQ� ÑFDUW� LQWHUGÑFLOH� ODLVVH� DSSDUDÖWUH� XQ� UHJURXSHPHQW� GHV
HVSÔFHV�HQ�IRQFWLRQ�GH�OjDOWLWXGH��WDE������

�/HV�TXDQWLOHV�GjRUGUH�N� VRQW� OHV�N���YDOHXUV�TXL�GLYLVHQW�XQH�GLVWULEXWLRQ�GH� IUÑTXHQFH� HQ�N� FODVVHV�GH�PÒPH

HIIHFWLI���/HV�GÑFLOHV�FRUUHVSRQGHQW�Í�GHV�TXDQWLOHV�GjRUGUH������/jÑFDUW�LQWHUGÑFLOH�HVW�XQ�SDUDPÔWUH�GH�SRVLWLRQ�WHO

TXH� OHV� REVHUYDWLRQV� FRQVLGÑUÑHV� VRQW� VXSÑULHXUHV� DX�SUHPLHU� GÑFLOH� HW� LQIÑULHXUHV� DX�GHUQLHU� GÑFLOH� �'DJQHOLH�

��������&jHVW�Í�GLUH�TXH�OjRQ�FRQVLGÑUH�����GHV�HIIHFWLIV�

Tableau 15.  Paramètres descriptifs de la distribution des bourdons en altitude

Effectifs totaux 80% de l’effectif
Espèces Nombre de

spècimens Minimum Maximum Médiane Minimum Maximum
B. confusus 2 1586 1600 1586 - -
B. subterraneus 16 1530 1850 1586 1580 1670
B. humilis 40 1480 1930 1600 1530 1610
B. lapidarius 21 1580 2010 1600 1580 1622
B. ruderatus 3 1530 1600 1600 1530 1600
B. sylvarum 130 1480 1740 1600 1580 1622
B. terrestris 107 1530 2530 1600 1580 2043
B. quadricolor 2 1610 1720 1610 - -
B. campestris 1 1680 1680 1680 - -
B. lucorum 868 1480 2820 1680 1580 2320
B. pascuorum 51 1480 2020 1750 1580 1950
B. magnus 6 1600 2160 1790
B. bohemicus 21 1720 2135 1800 1740 1999
B. soroeensis 282 1480 2490 1800 1590 2050
B. hortorum 181 1580 2600 1810 1600 2190
B. pratorum 106 1530 2320 1810 1720 2020
B. hypnorum 10 1720 2000 1850 1740 2000
B. norvegicus 7 1750 2320 1860 - -
B. sylvestris 14 1680 2720 1900 1720 2500
B. ruderarius 329 1480 2600 1940 1590 2200
B. gerstaeckeri 17 1830 2180 1950 1900 2180
B. wurflenii 48 1740 2280 1950 1800 2160
B. mesomelas 138 1480 2660 2043 1586 2390
B. rupestris 8 1580 2410 2050 - -
B. sicheli 90 1720 2530 2050 1950 2330
B. flavidus 11 2043 2740 2135 2135 2740
B. pyrenaeus 298 1630 2740 2190 1740 2450
B. mucidus 39 1670 2450 2280 1975 2330
B. mendax 168 1650 2750 2310 2160 2500
B. monticola 421 1580 2790 2470 1975 2740
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7UDQVSRVÑH� HQ� JUDSKLTXH� �ILJ�� ����� OD� GLVWULEXWLRQ� HQ� IRQFWLRQ� GH� OjDOWLWXGH
UÑYÔOH� OjH[LVWHQFH�GH� WURLV�JURXSHV�GjHVSÔFHV�GH�ERXUGRQV� �Í� OjH[FHSWLRQ�GHV�HVSÔFHV
LQTXLOLQHV��� � &HX[�FL� VRQW� FDUDFWÑULVÑV� SDU� OjDOWLWXGH� PD[LPDOH� Í� ODTXHOOH� FKDTXH
HVSÔFH�HVW�SUÑVHQWH�Í�UDLVRQ�GH�����GH�VRQ�HIIHFWLI�

B. hortorum
B. pratorum

B. norvegicus
B. sylvestris

B. magnus
B. bohemicus
B. soroeensis

B. rupestris
B. mesomelas

B. mucidus

B. flavidus
B. sicheli

B. pyrenaeus

B. monticola
B. mendax

B. wurflenii
B. gerstaeckeri

B. ruderarius

B. terrestris

B. pascuorum

B. confusus

B. ruderatus

B. subterraneus
B. humilis

B. lapidarius

B. lucorum

1600 1700 1800 1900 28002000 2100 2600 27002200 2300 2400 25001500

B. quadricolor
B. campestris

B. hypnorum

B. sylvarum

)LJXUH����� �'LVWULEXWLRQ�GHV�HVSÔFHV�HQ�IRQFWLRQ�GH� OjDOWLWXGH�� �/HV� WUDLWV�PDLJUHV� UHSUÑVHQWHQW� OjÑFDUW
LQWHUGÑFLOH�������GH�OjHIIHFWLI���OHV�WUDLWV�YHUWLFDX[�LQGLTXHQW�OD�PÑGLDQH�

Le groupe de basse altitude (écart interdécile inférieur à 1800m) est constitué des espèces :

B. confusus
B. ruderatus
B. humilis
B. lapidarius
B. sylvarum
B. subterraneus

Le groupe de moyenne altitude (écart interdécile inférieur à 2300m) comprend les espèces :

B. pascuorum
B. hypnorum
B. pratorum
B. terrestris
B. soroeensis
B. magnus
B. hortorum
B. ruderarius
B. wurflenii
B. gerstaeckeri



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH���

Le groupe de haute altitude (écart interdécile supérieur à 2300m) est composé des espèces :

B. lucorum
B. mucidus
B. sicheli
B. mesomelas
B. mendax
B. pyrenaeus
B. monticola

/HV� KLVWRJUDPPHV� UÑDOLVÑV� �ILJ�� ���� SRXU� FKDTXH� QLYHDX� GjDOWLWXGH�PRQWUHQW
OjÑYROXWLRQ�GH� OD�GLVWULEXWLRQ�DOWLWXGLQDOH�GHV�GLIIÑUHQWHV�HVSÔFHV�� �/HV���JUDSKLTXHV
YLVXDOLVÑV� FRQMRLQWHPHQW� SHUPHWWHQW� GjÑYDOXHU� OHV� SUHIHUHQGXP� GjDOWLWXGH� GH� FKDTXH
HVSÔFH�
3DU�H[HPSOH��
��%�� JHUVWDHFNHUL� QjHVW� SUÑVHQW� TXH� GDQV� OD� JDPPH�GjDOWLWXGH� FRPSULVH� HQWUH� ����� HW
����P
��%��PRQWLFROD�TXDQW�Í�OXL��VH�GLVWULEXH�VXU�OjHQVHPEOH�GH�OD�FRPPXQH�DYHF�XQ�HIIHFWLI
FURLVVDQW�GHSXLV�OHV�IDLEOHV�YHUV�OHV�SOXV�KDXWHV�DOWLWXGHV�

/jKLVWRJUDPPH�GH�OD�JDPPH�GjDOWLWXGH�LQIÑULHXUH�Í�����P��ILJ����$��UÑYÔOH�OD
SUÑVHQFH� GH� ��� HVSÔFHV�� � 3DUPL� OHV� WURLV� JDPPHV� GjDOWLWXGH� GÑWHUPLQÑHV� FRPPH
UHIOÑWDQW� OH� PLHX[� OHV� JURXSHV� GH� ERXUGRQV�� OHV� EDVVHV� DOWLWXGHV� PRQWUHQW� OD� SOXV
JUDQGH�GLYHUVLWÑ�VSÑFLILTXH�

,O� HVW� Í� UHPDUTXHU� TXH� OD� JDPPH�GjDOWLWXGH� FRPSULVH� HQWUH� ����P� HW� ����P
�ILJ�� ��%�� HVW� OjXQH� GHV� PLHX[� UHSUÑVHQWÑH� HQ� QRPEUH� GH� VSÑFLPHQV�� � %HDXFRXS
GjHVSÔFHV�\�GRPLQHQW��LO�VjDJLW�Í�OD�IRLV�GHV�HVSÔFHV�GH�PR\HQQH�HW�GH�KDXWH�DOWLWXGH�

/D� GHUQLÔUH� JDPPH� GjDOWLWXGH� �DX� GHOÍ� GH� ����P�� ILJ�� ��&�� TXDQW� Í� HOOH� QH
FRPSUHQG�TXH�OHV�HVSÔFHV�GH�KDXWH�DOWLWXGH��%��PRQWLFROD��%��PHQGD[�HW�%��S\UHQDHXV��
/jHVSÔFHV� %�� PRQWLFROD� � GRPLQH�� HQ� HIIHW� VRQ� ÑFRORJLH� VHPEOH� LQGLTXHU� TXjLO� HVW� OH
PLHX[�DGDSWÑ�Í�FHV�DOWLWXGHV�ÑOHYÑHV��PD[LPXP�GjDERQGDQFH��
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Effectifs des espèces dans les tranches d'altitude inférieure à 1800m
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Effectifs des espèces dans les tranches d'altitude entre 1800 et 2300m
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Effectifs des espèces dans les tranches d'altitude supérieures à 2300m
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/HV� HVSÔFHV� FRPSRVDQW� OH� JURXSH� PRQWDJQDUG� RFFXSHQW� ���� GH� OD� JDPPH
GjDOWLWXGH�LQIÑULHXUH�Í�����P���7DQGLV�TXH��OHV�HVSÔFHV�GHV�JURXSHV�VXEDOSLQV�HW�DOSLQV
RFFXSHQW�UHVSHFWLYHPHQW�����HW������ �/D�PÒPH�RSÑUDWLRQ�SHXW�ÒWUH�HIIHFWXÑH�SRXU
OHV���DXWUHV�JDPPHV�GjDOWLWXGH��ILJ������

- jusqu'à 2300m : le groupe montagnard couvre 2%

le groupe subalpin couvre 55%

le groupe alpin couvre 43%

- au delà de 2300m : le groupe montagnard est absent

le groupe subalpin est présent à raison de 15%

le groupe alpin domine avec 85%.

&HFL� GÑPRQWUH� OD� SHUWLQHQFH� GX� GÑFRXSDJH� HQ� JDPPHV� GjDOWLWXGH� SRXU
OjÑWDEOLVVHPHQW�GHV�JURXSHV�GH�ERXUGRQV�

A. Pourcentage de chaque groupe dans les tranches d’altitude 
inférieures à1800m.

Gr. Montagnard
53%

Gr. Subalpin
28%

Gr. Alpin
19%

B. Pourcentage de chaque groupe dans les tranches d'altitude 
entre 1800 et 2300m.

Gr. Subalpin
55%

Gr. Alpin
43%

Gr.Montagnard 
2%

C. Pourcentage de chaque groupe dans les tranches d'altitude 
supérieures à 2300m.

Gr. Subalpin
14%

Gr. Alpin
86%

)LJXUH���$��%�HW�&���3RXUFHQWDJH�GHV�GLIIÑUHQWV�JURXSHV�HQ�IRQFWLRQ�GHV���WUDQFKHV�GjDOWLWXGH�
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/jH[LVWHQFH� GH� FHV� WURLV� JURXSHV� D� ÑWÑ� ÑJDOHPHQW� PLVH� HQ� ÑYLGHQFH� SDU� XQH
PÑWKRGH�GH�JURXSHPHQW�� �$�SDUWLU�GH� OD�PDWULFH�GH�GLVWULEXWLRQ�� OH�GHQGURJUDPPH
�OLHQV�83*0$��D�ÑWÑ�REWHQX�HQ�XWLOLVDQW�XQ�LQGLFH�GH�UHFRXYUHPHQW�GH�QLFKHV�FRPPH
FRHIILFLHQW�GH�VLPLODULWÑ���3HUFHQWDJH�RYHUODS��HQWUH�OHV�HVSÔFHV��ILJ������

)LJXUH� ���� � 'HQGURJUDPPH� UHSUÑVHQWDQW� OHV� VLPLODULWÑV� GHV� GLVWULEXWLRQV� HQWUH� HVSÔFHV� �6LPLODULWÑ
3HUFHQWDJH�RYHUODS���OLHQV�83*0$��

/HV�JURXSHV�REWHQXV�HQ� IRQFWLRQ�GH� OjDOWLWXGH�GÑPRQWUHQW� OD� FRKDELWDWLRQ�GH
FHUWDLQHV� HVSÔFHV� Í� GHV� JDPPHV� GjDOWLWXGH� GRQQÑHV� �EDVVH�� PR\HQQH� HW� KDXWH
DOWLWXGH����&HSHQGDQW�WURLV�HVSÔFHV��%��JHUVWDHFNHUL��%��ZXUIOHQLL�HW�%��K\SQRUXP��QH�VRQW
SDV� LQWÑJUÑHV� GDQV� XQ� GH� FHV� �� JURXSHV�� � &HFL� HVW� SUREDEOHPHQW� Gá� Í� OjLQIOXHQFH
GjDXWUHV�IDFWHXUV�ÑFRORJLTXHV�VXU�OHXU�GLVWULEXWLRQ�
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�������&DUWHV�GH�GLVWULEXWLRQ

8QH�FDUWH�GH�GLVWULEXWLRQ�D�ÑWÑ�ÑWDEOLH�SRXU�FKDTXH�HVSÔFH� �ILJ�� ���Í� ����� �/D
UÑSDUWLWLRQ� QRQ� XQLIRUPH� GHV� HVSÔFHV� GH� ERXUGRQV� VXU� OjHQVHPEOH� GH� OD� FRPPXQH
ODLVVH�SUÑVDJHU�GHV�GLIIÑUHQFHV�GDQV�OHXUV�SUHIHUHQGXP�ÑFRORJLTXHV�

/D� MX[WDSRVLWLRQ� GHV� FDUWHV� GH� UÑSDUWLWLRQ� GHV� HVSÔFHV� LQTXLOLQHV� HW� GH� OHXUV
KÛWHV�SHUPHW�GjÑWDEOLU�XQH� VLPLOLWXGH�TXDQW� Í� OjRFFXSDWLRQ�GHV�PÒPHV�PLOLHX[��GHV
PÒPHV� VWDWLRQV� �H[�� %�� QRUYHJLFXV�� ILJ�� ��� HW� %�� K\SQRUXP�� ILJ�� ����� � /HV� HVSÔFHV
LQTXLOLQHV� TXL� RQW� SOXVLHXUV� KÛWHV� �%�� UXSHVWULV�� ILJ�� ���� RQW� XQH� DLUH� GH� UÑSDUWLWLRQ
VjÑWHQGDQW� VXU� XQH� SOXV� JUDQGH� VXSHUILFLH� SDU� OD� QÑFHVVLWÑ� GH� UHFRXYUHPHQW� GHV
GLIIÑUHQWHV� UÑSDUWLWLRQV� GH� OHXUV� KÛWHV� �%�� ODSLGDULXV�� ILJ�� ��� HW�%�� VLFKHOL�� ILJ�� ����� �%�
ODSLGDULXV��HVW�XQH�HVSÔFH�FDQWRQQÑH�DX[�EDVVHV�DOWLWXGHV�WDQGLV�TXH�%��VLFKHOL�TXDQW�Í
OXL� HVW�XQH�HVSÔFH�GH�KDXWH�DOWLWXGH�� �%�� UXSHVWULV��PDOJUÑ� VRQ� IDLEOH� HIIHFWLI�� VHPEOH
VjÑWHQGUH�GHV�EDVVHV�YHUV�OHV�SOXV�KDXWHV�DOWLWXGHV�

,O�HVW�Í�QRWHU� OD�SUÑVHQFH�GjXQ�VSÔFLPHQV�GH� OjHVSÔFH�%��PHQGD[�QHWWHPHQW�HQ
GHKRUV�VD�JDPPH�GjDOWLWXGH�GH�SUÑGLOHFWLRQ���&HFL�MXVWLILH�OD�SULVH�HQ�FRQVLGÑUDWLRQ�GH
����GH�OjHIIHFWLI�SRXU�OD�GÑWHUPLQDWLRQ�GHV�SUÑIÑUHQGXP�GjDOWLWXGH�

$� (\QH�� OHV� HVSÔFHV� LQTXLOLQHV� VRQW� SHX� UHSUÑVHQWÑHV�� � /HXUV� GLVWULEXWLRQV
FROOHQW�FHSHQGDQW�WUÔV�ELHQ�Í�OD�UÑSDUWLWLRQ�GH�OHXUV�KÛWHV�UHVSHFWLIV��Í�OjH[FHSWLRQ�GH
%�� V\OYHVWULV�� � &HWWH� HVSÔFH� LQTXLOLQH� VjÑWHQG� Í� SOXV� KDXWH� DOWLWXGH� TXH� VRQ� KÛWH
SRWHQWLHO��%��SUDWRUXP���&HFL�SHXW�VjH[SOLTXHU�SDU�OD�FDSWXUH�GH�VSÔFLPHQV�HUUDWLTXHV�
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1 km

 BOMBUS BOHEMICUS   21 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� ERKHPLFXV� 6HLGO�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS CAMPESTRIS   1 specimen

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� FDPSHVWULV� 3DQ]HU�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS CONFUSUS   1 specimen

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� FRQIXVXV� 6FKHQFN�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS FLAVIDUS   11 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH������'LVWULEXWLRQ�GH�%��IODYLGXV�(YHUVPDQQ�
&IU�ILJ����SRXU�OD�OÑJHQGH�
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1 km

 BOMBUS GERSTAECKERI   17 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� JHUVWDHFNHUL
0RUDZLW]���&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS HORTORUM   172 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� KRUWRUXP� �/���
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS HUMILIS   38 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� KXPLOLV� ,OOLJHU�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS HYPNORUM   10 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� K\SQRUXP� �/���
&IU�ILJ����SRXU�OD�OÑJHQGH�
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1 km

 BOMBUS LAPIDARIUS   19 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� ODSLGDULXV� �/���
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS LUCORUM   804 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� OXFRUXP� �/���
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS MAGNUS   6 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� PDJQXV� 9RJW�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS MENDAX   168 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH������'LVWULEXWLRQ�GH�%��PHQGD[�*HUVWDHFNHU�
&IU�ILJ����SRXU�OD�OÑJHQGH�
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1 km

 BOMBUS MESOMELAS   134 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� PHVRPHODV
*HUVWDHFNHU���&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS MONTICOLA   421 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� PRQWLFROD� 6PLWK�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS MUCIDUS   39 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH������'LVWULEXWLRQ�GH�%��PXFLGXV�*HUVWDHFNHU�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS NORVEGICUS   7 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH����� �'LVWULEXWLRQ�GH�%��QRUYHJLFXV�6FKHQFN�
&IU�ILJ����SRXU�OD�OÑJHQGH�
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1 km

 BOMBUS PASCUORUM   51 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH������'LVWULEXWLRQ�GH�%��SDVFXRUXP��6FRSROL��
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS PRATORUM   105 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� SUDWRUXP� �/���
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS PYRENAEUS   298 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� S\UHQDHXV� 3ÑUH]�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS QUADRICOLOR   2 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� TXDGULFRORU
/HSHOHWLHU���&IU�ILJ����SRXU�OD�OÑJHQGH�
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1 km

 BOMBUS RUDERARIUS   321 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� UXGHUDULXV�0âOOHU�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS RUPESTRIS   8 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� �'LVWULEXWLRQ� GH�%�� UXSHVWULV� )DEULFLXV�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS RUDERATUS   3 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH����� �'LVWULEXWLRQ�GH�%�� UXGHUDWXV� �6FRSROL��
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS SICHELI   90 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� VLFKHOL
5DGRV]NRZVNL���&IU�ILJ����SRXU�OD�OÑJHQGH�
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1 km

 BOMBUS SOROEENSIS   278 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH������'LVWULEXWLRQ�GH�%��VRURHHQVLV�)DEULFLXV�
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS SUBTERRANEUS   14 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH������'LVWULEXWLRQ�GH�%��VXEWHUUDQHXV��/����&IU
ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS SYLVARUM   128 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� V\OYDUXP� �/���
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS SYLVESTRIS   14 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH������'LVWULEXWLRQ�GH�%��V\OYHVWULV�/HSHOHWLHU�
&IU�ILJ����SRXU�OD�OÑJHQGH�
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1 km

 BOMBUS TERRESTRIS   97 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� WHUUHVWULV� �/���
&IU�ILJ����SRXU�OD�OÑJHQGH�

1 km

 BOMBUS WURFLENII   48 specimens

S. Iserbyt
CFF 2.0 - 2000

)LJXUH� ���� � 'LVWULEXWLRQ� GH� %�� ZXUIOHLQLL
5DGRV]NRZVNL���&IU�ILJ����SRXU�OD�OÑJHQGH�

�������5ÑSDUWLWLRQ�GHV�ERXUGRQV�HQ�IRQFWLRQ�GH�OD�SK\VLRQRPLH�YÑJÑWDOH

/D� SK\VLRQRPLH� YÑJÑWDOH� MRXH� XQ� UÛOH� LPSRUWDQW� GDQV� OD� UÑSDUWLWLRQ� GHV
HVSÔFHV� DX� VHLQ� GH� JURXSHV� ÑFRORJLTXHV� �5HLQLJ�� ������� � 3DUPL� OHV� GLIIÑUHQWHV
SK\VLRQRPLHV� YÑJÑWDOHV�� OH� SRXUFHQWDJH� GHV� HIIHFWLIV� GH� FKDTXH� HVSÔFH� SHUPHW� GH
PHWWUH� HQ�ÑYLGHQFH� OHV�SUÑIÑUHQFHV�GHV� HVSÔFHV�SRXU� WHO� RX� WHO�PLOLHX� �WDE�� ����� � /D
GLVWLQFWLRQ�GH�JURXSHV�GjHVSÔFHV�FRPPH�FHOOH�HIIHFWXÑH�HQ�IRQFWLRQ�GH�OjDOWLWXGH�QjHVW
SDV�ÑYLGHQWH���8Q�JURXSH�GjHVSÔFHV�LQIÑRGÑHV�DX[�SUÑV�GH�IDXFKH�VH�GLVWLQJXH���,O�VH
FRPSRVH� GH� %�� V\OYDUXP�� %�� KXPLOLV�� %�� ODSLGDULXV�� %�� UXGHUDWXV�� %�� FRQIXVXV� HW� %�
VXEWHUUDQHXV���&H�JURXSH�HVW�LGHQWLTXH�Í�FHOXL�GHV�HVSÔFHV�GH�EDVVH�DOWLWXGH���/HV�SUÑV
GH� IDXFKH� VLWXÑV�HVVHQWLHOOHPHQW�HQWUH������HW�����P�DSSDUDLVVHQW�ÒWUH� OH�PLOLHX�GH
SUÑGLOHFWLRQ�GH�FHV�HVSÔFHV���'H�PÒPH��XQ�JURXSH�GjHVSÔFHV�LQIÑRGÑHV�DX[�SHORXVHV
VXEDOSLQH�HW�DOSLQH�VH�GLVWLQJXH��%��PHVRPHODV��%��S\UHQDHXV��%��PXFLGXV��%��PHQGD[��%�
VLFKHOL� HW� %�� PRQWLFROD��� � &H� JURXSH� Í� OjH[FHSWLRQ� GH� %�� PHVRPHODV� HVW� DQDORJXH� DX
JURXSH�GjHVSÔFHV�GH�KDXWH�DOWLWXGH�
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Tableau 16.  Fréquence relative en % des espèces dans les différents milieux

Espèces
Pré de
fauche

Lisière
bois/pdf Forêt Lisière

bois/subalpin
Pelouse

subalpine
Pelouse
alpine

B. confusus 100,00 0,00 0,00 0,00 0,00 0,00
B. ruderatus 100,00 0,00 0,00 0,00 0,00 0,00
B. sylvarum 96,90 2,33 0,00 0,00 0,00 0,00
B. lapidarius 90,48 4,76 0,00 4,76 0,00 0,00
B. humilis 89,47 7,89 0,00 2,63 0,00 0,00
B. subterraneus 75,00 25,00 0,00 0,00 0,00 0,00
B. terrestris 64,15 3,77 0,94 19,81 10,38 0,94
B. lucorum 52,66 13,41 3,02 18,48 8,09 4,35
B. soroeensis 38,08 13,88 2,49 27,40 18,15 0,00
B. magnus 33,33 16,67 16,67 0,00 33,33 0,00
B. pascuorum 25,49 47,06 7,84 17,65 1,96 0,00
B. hypnorum 0,00 20,00 30,00 50,00 0,00 0,00
B. pratorum 5,71 17,14 9,52 60,00 7,62 0,00
B. hortorum 19,64 21,43 1,79 44,05 13,69 2,38
B. wurflenii 2,08 10,42 0,00 58,33 29,17 0,00
B. gerstaeckeri 0,00 0,00 0,00 76,47 23,53 0,00
B. ruderarius 25,16 19,25 0,62 14,29 39,75 1,24
B. mesomelas 33,82 5,15 0,00 8,82 50,74 1,47
B. pyrenaeus 9,40 4,36 0,00 19,46 61,74 5,03
B. mucidus 2,56 2,56 0,00 7,69 87,18 0,00
B. mendax 1,19 0,00 0,00 1,19 92,26 5,36
B. sicheli 0,00 0,00 0,00 25,56 73,33 1,11
B. monticola 4,75 3,80 0,00 10,69 33,49 47,27

Les fréquences soulignées sont les plus représentatives pour l'espèce.

�������'ÑWHUPLQDWLRQ�GHV�DIILQLWÑV�ÑFRORJLTXHV

'jDXWUHV� IDFWHXUV�� HQ� GHKRUV� GH� OjDOWLWXGH� HW� GH� OD� SK\VLRQRPLH� YÑJÑWDOH�
SHXYHQW� LQIOXHQFHU� OD� GLVWULEXWLRQ� GHV� ERXUGRQV� VXU� OH� WHUULWRLUH� GH� OD� FRPPXQH�
7RXWHIRLV�� FHV� IDFWHXUV� VRQW� HX[�PÒPHV� ÑWURLWHPHQW� OLÑV� Í� OjDOWLWXGH�� � 3RXU�PHVXUHU
OjLQIOXHQFH� GHV� GLYHUV� IDFWHXUV� VXU� OD� GLVWULEXWLRQ� GHV� HVSÔFHV�� WRXW� HQ� VXSSULPDQW
OjLQIOXHQFH�GH�OjDOWLWXGH��XQH�DQDO\VH�FDQRQLTXH�GHV�FRUUHVSRQGDQFHV�HVW�UÑDOLVÑH�
Les 4 variables écologiques supposées influencer la structure de la faune de bourdons sont :

��SK\VLRQRPLH�YÑJÑWDOH����IDFWHXUV��

��W\SRORJLH�&25,1(�����IDFWHXUV��

��SULQFLSDX[�JHQUHV�GH�SODQWHV�EXWLQÑHV�����IDFWHXUV��

�� DOWLWXGH� ��� YRLUH� ��� IDFWHXUV�� VHORQ� TXH� OjRQ� WUDYDLOOH� UHVSHFWLYHPHQW� DYHF
OjDOWLWXGH�H[DFWH�RX�OHV�WUDQFKHV�GjDOWLWXGH��

$X� WRWDO�� FH� VRQW� ��� IDFWHXUV� SRXU� OjHQVHPEOH� GHV� YDULDEOHV� ÑFRORJLTXHV� TXL
VRQW�SULV�HQ�FRPSWH�GDQV�FH�WUDYDLO�
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���������$QDO\VH�FDQRQLTXH�GHV�FRUUHVSRQGDQFHV

���'ÑFRPSRVLWLRQ�GH�OD�YDULDQFH

/D�GÑFRPSRVLWLRQ�GH� OD�YDULDQFH�D�SHUPLV�GH�TXDQWLILHU� OjHIIHW�GHV�GLIIÑUHQWV
IDFWHXUV�VXU�OjHQVHPEOH�GH�OD�GLVWULEXWLRQ�GHV�ERXUGRQV��'XIUÒQH��������

/D� ILJXUH� ��� SUÑVHQWH� OD� GÑFRPSRVLWLRQ� GH� OD� YDULDQFH� GjXQH� PDWULFH� GH
GLVWULEXWLRQ� GHV� HVSÔFHV� GH� ERXUGRQV� �$�� H[SLTXÑH� SDU� GHX[� JURXSHV� GH� IDFWHXUV
ÑFRORJLTXHV��%�HW�&��� � ,O�HVW�SRVVLEOH�GH�TXDQWLILHU� OD�SDUW�GH�YDULDQFH�H[SOLTXÑH�VRLW
SDU�OjXQ�GHV�GHX[�JURXSHV��%�RX�&���VRLW�SDU�OjLQWHUDFWLRQ�GHV�GHX[�JURXSHV��%�HW�&��GH
IDFWHXUV�ÑFRORJLTXHV�FKRLVLV�

/D�SK\VLRQRPLH�YÑJÑWDOH��OD�W\SRORJLH�&25,1(�DLQVL�TXH�OHV�SODQWHV��IDFWHXUV
%�� VH� UÑSDUWLVVHQW� GLIIÑUHPPHQW� Í� (\QH�� HQ� IRQFWLRQ� GH� OjDOWLWXGH� �IDFWHXU� &��
/jÑOLPLQDWLRQ�GX�UÛOH�GH�OjDOWLWXGH�SHUPHW�GÔV�ORUV�GH�PHVXUHU�OH�UÛOH�H[DFW�GH�WHO�RX
WHO�IDFWHXU�%�GDQV�OD�GLVWULEXWLRQ�GHV�ERXUGRQV�

A

B C
(A�B)\C (A�C)\B

A\(B�C)

A
�
B
�
C

A = matrice bourdons - stations
B = matrice facteurs écologiques - stations
C = matrice altitude - stations

Variance de A =
 A\(B�C) + (A�B)\C + (A�C)\B + A�B�C

Décomposition de la variance d'une matrice bourdons -stations

D'après Dufrêne (1992)

)LJXUH� ���� � 5HSUÑVHQWDWLRQ� GH� OD� GÑFRPSRVLWLRQ� GH� OD� YDULDQFH� GjXQH� PDWULFH� ERXUGRQV� VWDWLRQV
�GjDSUÔV�'XIUÒQH��������
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���$�%�?&��PHVXUH�GH�OD�YDULDQFH�GHV�HVSÔFHV�TXL�HVW�H[SOLTXÑH�XQLTXHPHQW�SDU� OHV
YDULDEOHV�ÑFRORJLTXHV�%�
�� $�%�&�� PHVXUH� GH� OD� YDULDQFH� FRPPXQH� DX[� PDWULFHV� %RXUGRQV�6WDWLRQV� �$��
6WDWLRQV�)DFWHXUV�ÑFRORJLTXHV��%��HW�6WDWLRQV�$OWLWXGH��&�
���$�&�?%��PHVXUH�GH�OD�YDULDQFH�GHV�HVSÔFHV�H[SOLTXÑH�SDU�OjDOWLWXGH�VHXOH�
��$?�%�&���PHVXUH�GH�OD�YDULDQFH�GHV�HVSÔFHV�TXL�QjHVW�H[SOLTXÑH�QL�SDU�OHV�YDULDEOHV
ÑFRORJLTXHV��%���QL�SDU�OjDOWLWXGH��&��

/D�SURSRUWLRQ�GH�YDULDQFH�H[SOLTXÑH�SDU�XQH�PDWULFH�GH�GRQQÑHV�GÑSHQG�GX
QRPEUH� GH� YDULDEOHV� H[SOLFDWLYHV�� /D� FRQVLGÑUDWLRQ� GjXQ� WURS� JUDQG� QRPEUH� GH
IDFWHXUV�SRXUUDLW�FUÑHU�GH�OjLQIRUPDWLRQ�UHGRQGDQWH��DOÑDWRLUH�TXDQW�Í�OD�GLVWULEXWLRQ
GHV� ERXUGRQV�� &DQRFR� IRXUQL� GH� PHLOOHXUV� UÑVXOWDWV� TXDQW� Í� OjH[SOLFDWLRQ� GH� OD
YDULDQFH�GH�ERXUGRQV�ORUVTXH�OH�QRPEUH�GH�YDULDEOHV�HVW�LQIÑULHXU�Í�����GX�QRPEUH
GH� VWDWLRQV� �'XIUÒQH�� FRPP�� SHUV���� � 6XLYDQW� TXH� OjRQ� FRQVLGÔUH� OjDOWLWXGH� H[DFWH� ��
IDFWHXU���RX�GHV�WUDQFKHV�GjDOWLWXGH�����IDFWHXUV���OD�SURSRUWLRQ�GH�YDULDQFH�H[SOLTXÑH
SDU� OjDOWLWXGH� HVW� GLIIÑUHQWH�� � (Q� FRQVLGÑUDQW� WRXV� OHV� DXWUHV� IDFWHXUV�� OHV� SDUWV� GH
YDULDQFH�H[SOLTXÑHV�VRQW�UHVSHFWLYHPHQW�GH�����HW�����SRXU�OjDOWLWXGH�HW�OHV�WUDQFKHV
GjDOWLWXGH�

/jHQVHPEOH�GHV� IDFWHXUV��HQ�GHKRUV�GH� OjDOWLWXGH� �SK\VLRQRPLH�YÑJÑWDOH�� FRGH
&25,1(�HW�SODQWHV�EXWLQÑHV��H[SOLTXH�����GH� OD�YDULDQFH�HQWUH� OHV�GLVWULEXWLRQV�GH
ERXUGRQV���/HV����SULQFLSDX[�JHQUHV�GH�SODQWHV�EXWLQÑHV�H[SOLTXHQW�Í�HX[�VHXOV����
GH�OD�YDULDQFH�� �/HV����KDELWDWV�&25,1(�HW�OHV���SK\VLRQRPLHV�YÑJÑWDOHV�H[SOLTXHQW
TXDQW� Í� HX[� PRLQV� Gj���� GH� OD� YDULDQFH� �UHVSHFWLYHPHQW� ���� HW� ������ � /jDOWLWXGH
H[SOLTXH�HQYLURQ�����VHORQ�OHV�FRYDULDEOHV�FRQVLGÑUÑHV�$�&��WDE��������4XHO�TXH�VRLW
OD�YDULDEOH�FRQVLGÑUÑH��OD�YDULDQFH�H[SOLTXÑH�SDU�OHV�WUDQFKHV�GjDOWLWXGH��$�&��WDE�����
HVW�SURFKH�GH�����
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Tableau 17.  Variance expliquées par les différents facteurs écologiques,
l'altitude codée en valeurs exactes

Ensemble des
facteurs (41) Plantes butinées (16) Code CORINE (19)

Physionomie
végétale (6)Décompo-

sition de la
variance Valeur

propre % Valeur
propre % Valeur

propre % Valeur
propre %

A\B�C 2,130 50,35 2,410 61,97 2,902 68,61 3,245 76,71
A�B\C 1,635 38,65 0,998 25,66 0,862 20,38 0,520 12,29
A�C\B 0,053 1,25 0,131 3,37 0,122 2,88 0,072 1,70
A�B�C 0,412 9,74 0,350 9,00 0,344 8,13 0,393 9,29

Factoriel 2,100 49,65 1,479 38,03 1,328 31,39 0,985 23,29

A 4,230 100,00 3,889 100,00 4,230 100,00 4,230 100,00
A�B 2,047 48,39 1,348 34,66 1,206 28,51 0,913 21,58
A�C 0,465 10,99 0,481 12,37 0,466 11,02 0,465 10,99

Par factoriel, on entend la variance de la distribution des bourdons expliquée par l'ensemble des
facteurs écologiques (B et C).  Les termes A�B et A�C se réfèrent à la variance expliquée uniquement
par les facteurs écologiques (B) d'une part et l'altitude (C) d'autre part.

Tableau 18.  Variance expliquées par les différents facteurs écologiques,
l'altitude codée par tranches d'altitude

Ensemble des
facteurs (41)

Plantes butinées (16) Code CORINE (19)
Physionomie
végétale (6)Décompo-

sition de la
variance Valeur

propre % Valeur
propre % Valeur

propre % Valeur
propre %

A\B�C 1,866 44,11 1,979 50,89 2,480 58,63 2,889 68,30
A�B\C 1,153 27,26 0,671 17,25 0,547 12,93 0,139 3,29
A�C\B 0,317 7,49 0,562 14,45 0,544 12,86 0,428 10,12
A�B�C 0,894 21,13 0,677 17,41 0,659 15,58 0,774 18,30

Factoriel 2,364 55,89 1,910 49,11 1,750 41,37 1,341 31,70

A 4,230 100,00 3,889 100,00 4,230 100,00 4,230 100,00
A�B 2,047 48,39 1,348 34,66 1,206 28,51 0,913 21,58
A�C 1,211 28,63 1,239 31,86 1,203 28,44 1,202 28,42

Par factoriel, on entend la variance de la distribution des bourdons expliquée par l'ensemble des
facteurs écologiques (B et C).  Les termes A�B et A�C se réfèrent à la variance expliquée uniquement
par les facteurs écologiques (B) et l'altitude (C).
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/HV�WDEOHDX[����HW����PRQWUHQW�OjH[LVWHQFH�GH�UHODWLRQV�HQWUH�OD�GLVWULEXWLRQ�GHV
ERXUGRQV� HW� OHV� IDFWHXUV� ÑFRORJLTXHV�� � (QYLURQ� ���� GH� OD� YDULDQFH� WRWDOH� GH� OD
UÑSDUWLWLRQ� GHV� ERXUGRQV� HVW� GLUHFWHPHQW� LQWHUSUÑWÑH� SDU� OjHQVHPEOH� GHV� IDFWHXUV
ÑFRORJLTXHV��DOWLWXGH�QRQ�FRPSULVH����/HV�����GH�OD�YDULDQFH�UÑVLGXHOOH�GHYUDLHQW�ÒWUH
H[SOLTXÑV� SDU� GjDXWUHV� IDFWHXUV� TXH� FHX[� ÑWXGLÑV� �FOLPDW�� SKÑQRORJLH�� TXDQWLWÑ� GH
QHFWDU�SDU�SODQWHV���������3DUPL�OHV�IDFWHXUV�ÑWXGLÑV��OHV�JHQUHV�GH�SODQWHV�EXWLQÑHV�VRQW
OD�SULQFLSDOH�YDULDEOH�VWUXFWXUDQW�OD�GLVWULEXWLRQ�GHV�HVSÔFHV���(OOHV�H[SOLTXHQW�Í�HOOHV
VHXOHV��SOXV�GH�����GH�OD�YDULDQFH���(Q�UHYDQFKH��GDQV�XQH�WHOOH�UÑJLRQ�PRQWDJQHXVH�
OD� FRQWULEXWLRQ� GH� OjDOWLWXGH� Í� OjH[SOLFDWLRQ� GH� OD� UÑSDUWLWLRQ� GHV� ERXUGRQV� HVW� SOXV
IDLEOH�TXjDWWHQGX��HQYLURQ������

���5ÑVXOWDWV�GH�Oj$&&

7URLV� GHV� WDEOHDX[� LVVXV� GH� Oj$&&� VRQW� LPSRUWDQWV� SRXU� OD� UHSUÑVHQWDWLRQ
JUDSKLTXH�GHV�UÑVXOWDWV���,O�VjDJLW�GHV�FRRUGRQQÑHV�GHV�HVSÔFHV�HW�GHV�VWDWLRQV�VXU�OHV��
SULQFLSDX[�D[HV�FDQRQLTXHV�DLQVL�TXH� OD�FRQWULEXWLRQ�GHV� IDFWHXUV�ÑFRORJLTXHV�Í�FHV
PÒPHV� D[HV� �$QQH[HV� 9� Í� 9,,��� � /j$&&� FRQVLGÔUH� TXH� OHV� HVSÔFHV� UÑDJLVVHQW� DX[
PÒPHV�FRPELQDLVRQV�OLQÑDLUHV�TXH�OHV�YDULDEOHV�ÑFRORJLTXHV���&HV�FRPELQDLVRQV�VRQW
UHSUÑVHQWÑV� SDU� OHV� D[HV� FDQRQLTXHV� SULQFLSDX[�� � /D� YLVXDOLVDWLRQ� GHV� UHODWLRQV
HVSÔFHV�PLOLHX[� HVW� DLQVL� VLPSOLILÑH�� � /D� SURMHFWLRQ� GHV� HVSÔFHV� HW� GHV� IDFWHXUV
ÑFRORJLTXHV� VXU� OHV� � �� D[HV� SULQFLSDX[� VXJJÔUH� OjH[LVWHQFH� GH� JURXSHV� UREXVWHV
GjHVSÔFHV�GH�ERXUGRQV��TXHO�TXH�VRLW�OH�W\SH�GH�YDULDEOH�SULV�HQ�FRPSWH���3DU�IDFLOLWÑ�
VHXOV� OHV� UÑVXOWDWV�GH� Oj$&&� UHODWLIV� Í� OjDQDO\VH� VLPXOWDQÑH�GHV� IDFWHXUV� ÑFRORJLTXHV
VRQW�SUÑVHQWÑV�FL�GHVVRXV�

/D�UHSUÑVHQWDWLRQ�HQ���GLPHQVLRQV�QH�SHUPHW�SDV�GH�YLVLRQQHU�FRQMRLQWHPHQW
OHV���D[HV�FDQRQLTXHV���7RXWHIRLV��OD�SURMHFWLRQ�GHV�HVSÔFHV�VXU�OHV�GHX[�SUHPLHUV�D[HV
ODLVVH�DSSDUDÖWUH�OjH[LVWHQFH�GH�JURXSHV�GH�ERXUGRQV��ILJ������

/HV�IDFWHXUV�TXL�FRQWULEXHQW�OH�SOXV�Í�OD�GÑILQLWLRQ�GH�OjD[H���VRQW�SRVLWLYHPHQW
OjDOWLWXGH� HW� QÑJDWLYHPHQW� OHV� SUÑV� GH� IDXFKH� �7RE��� � /jD[H� �� TXDQW� Í� OXL� HVW� GÑILQL
SRVLWLYHPHQW� SDU� OH� 0HVREURPLRQ� �FRGH� �������� HW� QÑJDWLYHPHQW� SDU� $FRQLWXP
�$QQH[H�9,��
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)LJXUH� ���� � 3URMHFWLRQ�GHV� HVSÔFHV� HW� GHV� IDFWHXUV� VXU� OHV�GHX[�SUHPLHUV� D[HV� FDQRQLTXHV� HQ� WHQDQW
FRPSWH�GH�WRXV�OHV�IDFWHXUV�ÑFRORJLTXHV�

*URXSH�,��%��V\OYDUXP��V\O���%��KXPLOLV��KXP���%��ODSLGDULXV��ODS���%��UXGHUDWXV��UXW��
�%��FRQIXVXV��FRQ���%��VXEWHUUDQHXV��VXE��

*URXSH�,,��%��PRQWLFROD��PRQ��

*URXSH�,,,��%��PHVRPHODV��PHV��

*URXSH�,9��%��PHQGD[��PHQ���%��PXFLGXV��PXF���%��S\UHQDHXV��S\U���%��VLFKHOL��VLF��

*URXSH�9��%��JHUVWDHFNHUL��JHU���%��ZXUIOHQLL��ZXU���%��KRUWRUXP��KRU��

*URXSH�9,��%��SUDWRUXP��SUD���%��K\SQRUXP��K\S���%��SDVFXRUXP��SDV��

*URXSH�9,,��%��WHUUHVWULV��WHU���%��OXFRUXP��OXF���%��VRURHHQVLV��VRU���%��PDJQXV��PDJ��

*URXSH�9,,,��%��UXGHUDULXV��UXU��

&HV�JURXSHV�VRQW�SOXV�RX�PRLQV�FDUDFWÑULVÑV�SDU� OHV� IDFWHXUV�ÑFRORJLTXHV�TXL
OHV�LQIOXHQFHQW���&HSHQGDQW��OD�SHUWLQHQFH�GH�OjLQIOXHQFH�GH�WHO�RX�WHO�IDFWHXU�QjHVW�SDV
GÑPRQWUÑ�GDQV�FHWWH�DQDO\VH�

��/H�JURXSH�,��%��V\OYDUXP��%��KXPLOLV��%��ODSLGDULXV��%��UXGHUDWXV��%��FRQIXVXV��%�
VXEWHUUDQHXV��VH�GLVWLQJXH�SDU�OHV�IDFWHXUV��SUÑV�GH�IDXFKH��7RE���0HVREURPLRQ��FRGH
��������HW�&HQWDXUHD�
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��/H�JURXSH�,,�FRQVWLWXÑ�SDU�OD�VHXOH�HVSÔFH�%��PRQWLFROD�VH�GLVWLQJXH�GHV�DXWUHV
JURXSHV� SDU� VRQ� ÑWURLWH� UHODWLRQ� DYHF� OHV� IDFWHXUV�� DOWLWXGH�� OD� SHORXVH� DOSLQH� �7RF��
3RWHQWLOOD��0LQXDUWLD�HW�3HORXVH�)�SDQLFXODWD��FRGH��������

��/H�JURXSH�,,,��%�PHVRPHODV��HVW�WURS�SURFKH�GH�OjRULJLQH�GHV�D[HV���HW���SRXU
ÒWUH�FDUDFWÑULVÑ�

�� /H� JURXSH� ,9� �%�� PHQGD[�� %�� PXFLGXV�� %�� S\UHQDHXV�� %�� VLFKHOL�� VH� GLVWLQJXH
VXUWRXW�SDU�OHV�IDFWHXUV��DOWLWXGH�HW�SHORXVH�VXEDOSLQH��7RD��

�� /H�JURXSH�9� �%�� JHUVWDHFNHUL��%��ZXUIOHQLL��%�� KRUWRUXP�� VH� FDUDFWÑULVH� SDU� OHV
IDFWHXUV��OLVLÔUH�ERLV�VXEDOSLQ��/E��HW�$FRQLWXP�

��/H�JURXSH�9,� �%��SUDWRUXP��%��K\SQRUXP��%��SDVFXRUXP�� VHPEOH�VH�GLVWLQJXHU
SULQFLSDOHPHQW�SDU�OH�5KLQDQWKXV��HW�VHFRQGDLUHPHQW�SDU�(SLORELXP�

��/H�JURXSH�9,,��%��WHUUHVWULV��%�� OXFRUXP��%��VRURHHQVLV��%��PDJQXV��VH�GLVWLQJXH
SDU�OHV�IDFWHXUV��9LFLD��SUÑ�GH�IDXFKH��FRGH������HW�(U\QJLXP�

��/H�JURXSH�9,,,�FRQVWLWXÑ�SDU�OD�VHXOH�HVSÔFH�%��UXGHUDULXV��VH�GLVWLQJXH�SDU�OH
VHXO�IDFWHXU�7ULIROLXP�

/D� ILJXUH� ���PHW� HQ� ÑYLGHQFH� OjLPSRUWDQFH�GH� OD� UHODWLRQ�TXL� H[LVWH� HQWUH� OHV
HVSÔFHV�HW�OH�IDFWHXU�DOWLWXGH���7URLV�JURXSHV�GjHVSÔFHV�SHXYHQW�ÒWUH�GLVWLQJXÑV�

��OHV�HVSÔFHV�GH�EDVVH�DOWLWXGH��%D���%��V\OYDUXP��%��KXPLOLV��%��ODSLGDULXV��%��UXGHUDWXV��%�
FRQIXVXV��%��VXEWHUUDQHXV�

�� OHV� HVSÔFHV� GH� PR\HQQH� DOWLWXGH� �0D��� %�� SDVFXRUXP�� %�� WHUUHVWULV�� %�� OXFRUXP�� %�
K\SQRUXP��%��SUDWRUXP��%��VRURHHQVLV��%��PDJQXV��%��KRUWRUXP��%��UXGHUDULXV��%��PHVRPHODV�
%��ZXUIOHQLL��%��JHUVWDHFNHUL�

��OHV�HVSÔFHV�GH�KDXWH�DOWLWXGH��+D���%��PHQGD[��%��PXFLGXV��%��S\UHQDHXV��%��VLFKHOL��%�
PRQWLFROD�
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)LJXUH� ���� �0LVH� HQ� ÑYLGHQFH� GH� OD� UHODWLRQ� HQWUH� OHV� GLVWULEXWLRQV� GH� ERXUGRQV� HW� OjDOWLWXGH� SDU� OD
SURMHFWLRQ�RUWKRJRQDOH�GHV�HVSÔFHV�VXU�XQH�GURLWH�TXL�SURORQJH�OH�YHFWHXU��DOWLWXGH��

/D� UÑDOLVDWLRQ� GjXQH� $&&� HQ� VXSSULPDQW� OjHIIHW� GH� OjDOWLWXGH� GRQQH� GHV
UÑVXOWDWV� GLIIÑUHQWV� �ILJ�� ����� � 2Q� REVHUYH� GHV� FKDQJHPHQWV� PDMHXUV� GDQV� OHV
RUGLQDWLRQV�GX�IDLW�GH� OjH[LVWHQFH�GH�UHODWLRQV�HQWUH� OjDOWLWXGH�HW� OHV�DXWUHV�YDULDEOHV�
/HV� IDFWHXUV�TXL� FRQWULEXHQW� OH�SOXV� Í� OD�GÑILQLWLRQ�GH� OjD[H� �� VRQW�SRVLWLYHPHQW� OHV
SUÑV�GH�IDXFKH��7RE��HW�OHV�SHORXVHV�DOSLQHV��7RF��HW�QÑJDWLYHPHQW�$FRQLWXP����/jD[H��
TXDQW�Í� OXL�HVW�GÑILQL�SRVLWLYHPHQW�SDU� OHV�SHORXVHV� VXEDOSLQHV�HW�QÑJDWLYHPHQW�SDU
5KLQDQWKXV�

/jLPSUHVVLRQ�GH�JURXSHV�VXEVLVWH�PDLV�EHDXFRXS�SOXV�GLVSDUDWHV��SOXV�ÑWDOÑV�
%�� PRQWLFROD� VHPEOH� QÑDQPRLQV� WRXMRXUV� ÒWUH� VÑSDUÑ� GHV� DXWUHV� HVSÔFHV� SDU� OHV
IDFWHXUV�TXL� OjLQIOXHQFHQW�� �'H�PÒPH�� OH�JURXSH��� UHVWH� FRQVWDQW� HW� VHPEOH� WRXMRXUV
ÒWUH� LQIOXHQFÑ� SDU� OHV� SUÑV� GH� IDXFKH� �7RE��� &HQWDXUHD� HW� OD� W\SRORJLH� &25,1(
0HVREURPLRQ��FRGH�����������/D�GLVWULEXWLRQ�GH�%��PHVRPHODV�DSSDUDÖW�GÔV�Í�SUÑVHQW
FRPPH�GÑSHQGDQWH�GH�OD�SUÑVHQFH�GH�&DUGXXV�� �/D�GLVWULEXWLRQ�GH�%��UXGHUDULXV� �SDU
FHWWH�DQDO\VH�VHPEOH�GLIILFLOHPHQW�FDUDFWÑULVDEOH�SDU�OjXQ�RX�OjDXWUH�IDFWHXU��SUR[LPLWÑ
GH�OjRULJLQH�GHV���D[HV��
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)LJXUH����� �$QDO\VH�&DQRQLTXH�GHV�FRUUHVSRQGDQFHV�� �3URMHFWLRQ�GHV� HVSÔFHV� HW� GHV� IDFWHXUV� VXU� OHV
GHX[�SUHPLHUV�D[HV�HQ�WHQDQW�FRPSWH�GH�WRXV�OHV�IDFWHXUV�ÑFRORJLTXHV�Í�OjH[FHSWLRQ�GH�OjDOWLWXGH�

/H�JUDSKLTXH�GHV�SURMHFWLRQV� HVW� HQ� UÑDOLWÑ�GLIILFLOHPHQW� LQWHUSUÑWDEOH�� VHXOHV
TXHOTXHV�LPSUHVVLRQV�HQ�UHVVRUWHQW�� �/D�GLVWLQFWLRQ�HW� OD�FDUDFWÑULVDWLRQ�GHV�JURXSHV
GRLYHQW� ÒWUH� FRQVLGÑUÑHV� DYHF� SUÑFDXWLRQV� SRXU� GHX[� UDLVRQV�� � 7RXW� GjDERUG�� OHV
JURXSHV� FL�GHVVXV� VRQW� ÑWDEOLV� Í� SDUWLU� GH� OD� SURMHFWLRQ� GHV� HVSÔFHV� VXU� OHV� GHX[
SUHPLHUV�D[HV�GH�Oj$&&���'jDXWUH�SDUW��OD�SRVLWLRQ�UHODWLYH�GHV�HVSÔFHV�SDU�UDSSRUW�Í
XQ� IDFWHXU�HQYLURQQHPHQWDO�HVW� IRQFWLRQ�GH� OD� WHQGDQFH�PR\HQQH� �FHQWUDOH��GH� OHXU
GLVWULEXWLRQ�SDU�UDSSRUW�Í�FH�IDFWHXU�

'H�FH�IDLW��LO�HVW�SUÑIÑUDEOH�GH�UÑDOLVHU�OD�SURMHFWLRQ�GHV�����VWDWLRQV�VXU�OHV�D[HV
FDQRQLTXHV��$QQH[H�9,,,����7RXWHIRLV��OD�FRPSOH[LWÑ�GH�FH�JUDSKLTXH�HQ�UHQG�GLIILFLOH
OjLQWHUSUÑWDWLRQ���/D�UÑDOLVDWLRQ�GjXQ�GHQGURJUDPPH��Í�SDUWLU�GH�OD�PDWULFH�6WDWLRQV����
D[HV�GH�Oj$&&��SHUPHW�GH�YLVXDOLVHU�SOXV�IDFLOHPHQW�OHV�JURXSHV��ILJ��������&jHVW�DLQVL
TXjLO� D� ÑWÑ� SRVVLEOH� GH� GÑWHUPLQHU� GHV� JURXSHV� GH� ERXUGRQV� V\QWRSLTXHV� �5HLQLJ�
������VXU�EDVH�GH�OjDQDO\VH�,QGYDO�
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)LJXUH� ���� � *URXSHPHQWV� GHV� ���� VWDWLRQV� HQ� ��� JURXSHV� VXU� EDVH� GH� OD�PDWULFH� GH� SURMHFWLRQ� GHV
VWDWLRQV�VXU�OHV���D[HV�FDQRQLTXHV�GH�Oj$&&�
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���������,QGYDO

/HV� JURXSHV� GH� VWDWLRQV� ÑWDEOLV� FL�GHVVXV� �ILJ�� ���� VRQW� FDUDFWÑULVÑV� SDU� OD
SUÑVHQFH�GjHVSÔFHV�LQGLFDWULFHV��ILJ������

���JURXSHV�GH�VWDWLRQV�SHXYHQW�IDFLOHPHQW�ÒWUH�PLV�HQ�ÑYLGHQFHV���&HUWDLQV�GH
FHV� JURXSHV� SHXYHQW� ÒWUH� FDUDFWÑULVÑV� SDU� XQH� RX� SOXVLHXUV� HVSÔFHV� LQGLFDWULFHV�
/jLQGLFH� ,QGYDO� PD[LPXP� � HW� VD� SUREDELOLWÑ� DVVRFLÑH� �FDOFXOÑ� SDU� XQ� WHVW� GH� UDQJ�
SRXU�FKDTXH�HVSÔFH�HVW�UHSULV�GDQV�OH�WDEOHDX����

)LJXUH� ���� � (VSÔFHV� LQGLFDWULFHV� GHV� JURXSHV� GH� VWDWLRQV�� �*ULV�EOHX�� HVSÔFHV� QRQ� LQGLFDWULFHV�� QRLU�
HVSÔFHV�LQGLFDWULFHV�GHV�JURXSHV�GH�VWDWLRQV���Í�����YHUW��HVSÔFHV�LQGLFDWULFHV�GHV�JURXSHV�GH�VWDWLRQV��
HW����URXJH��OHV�HVSÔFHV�LQGLFDWULFHV�GX�JURXSH�GH�VWDWLRQ����RUDQJH��OjHVSÔFH�LQGLFDWULFH�GX�JURXSH�GH
VWDWLRQ� ��� PDXYH�� OjHVSÔFH� LQGLFDWULFH� GX� JURXSH� GH� VWDWLRQ� ��� EOHX� FODLU�� HVSÔFHV� LQGLFDWULFHV� GHV
JURXSHV�GH�VWDWLRQV����Í�����URVH��HVSÔFHV�LQGLFDWULFHV�GHV�JURXSHV�GH�VWDWLRQV����Í����� MDXQH��HVSÔFHV
LQGLFDWULFHV�GHV�JURXSHV�GH�VWDWLRQV����Í����

/HV� HVSÔFHV� %�� KRUWRUXP�� %�� SUDWRUXP� HW� %�� UXGHUDULXV�� QH� VRQW� LQGLFDWULFHV
GjDXFXQ�JURXSH�GH�VWDWLRQV���RQ�OHV�UHWURXYH�GÔV�ORUV�Í�OD�EDVH�GX�GHQGURJUDPPH�

/HV�HVSÔFHV�LQGLFDWULFHV�GHV�VWDWLRQV�GH�PR\HQQH�Í�KDXWH�DOWLWXGH��JURXSHV���
Í�����VRQW�%��VLFKHOL�HW�%��S\UHQDHXV�
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/D�GLVWLQFWLRQ�SOXV�SUÑFLVH�GH�GHX[�VRXV�JURXSHV�GH�VWDWLRQV�SHXW�ÒWUH�IDLWH�

�� OHV� VWDWLRQV� VXEDOSLQHV� �JURXSHV� ��� Í� ���� FDUDFWÑULVÑHV� SDU�%�� JHUVWDHFNHUL�� %�
ZXUIOHQLL�HW�%��PXFLGXV�

��OHV�VWDWLRQV�DOSLQHV��JURXSHV����Í�����FDUDFWÑULVÑHV�SDU�%��PRQWLFROD�HW�%��PHQGD[�
FH�GHUQLHU�SOXV�FDUDFWÑULVWLTXH�GHV�JURXSHV�GH�VWDWLRQV����HW����

/HV�HVSÔFHV�LQGLFDWULFHV�GH�SOXV�EDVVH�DOWLWXGH��JURXSHV���Í�������$X�VHLQ�GH�FH
JURXSH��%��WHUUHVWULV�HW�%��OXFRUXP�VHPEOHQW�ÒWUH�XELTXLVWHV���/HV�HVSÔFHV�%��KXPLOLV��%�
VRURHHQVLV�� %�� UXGHUDWXV�� %�� SDVFXRUXP� HW� %�� VXEWHUUDQHXV� VRQW� FDUDFWÑULVWLTXHV� GHV
JURXSHV�GH�VWDWLRQV���HW�����/H�JURXSH���HVW�GÑILQL�SOXV�SUÑFLVÑPHQW�SDU�%��FRQIXVXV��%�
PHVRPHODV�� %�� ODSLGDULXV� HW� %�� V\OYDUXP�� � � /HV� HVSÔFHV� %�� PDJQXV� HW� %�� K\SQRUXP
FDUDFWÑULVHQW�TXDQW�Í�HX[�UHVSHFWLYHPHQW�OHV�JURXSHV�GH�VWDWLRQV���HW���

Tableau 19. Valeur Indval maximale de chaque espèces
et groupe(s) de stations caractérisé(s).

Groupe caractérisé
Cfr fig. 53 Espèces Indval Probabilité

associée
1 B. confusus 22,96 0,116
1 B. lapidarius 3,29 0,020
1 B. lapidarius 3,29 0,020
1 B. sylvarum 66,46 0,016
1 - 2 B. humilis 44,50 0,002
1 - 2 B. pascuorum 31,54 0,004
1 - 2 B. ruderatus 16,98 0,016
1 - 2 B. soroeensis 48,76 0,002
1 - 2 B. subterraneus 22,08 0,001
3 B. magnus 4,07 0,616
4 B. hypnorum 16,36 0,358
1 - 10 B. lucorum 75,34 0,002
1 - 10 B. terrestris 31,02 0,002
11 B. mucidus 30,04 0,140
13 B. gerstaeckeri 21,43 0,056
11 - 13 B. wurflenii 19,28 0,016
18 - 19 B. mendax 48,47 0,008
14 - 19 B. monticola 83,09 0,002
11 - 19 B. pyrenaeus 41,89 0,002
11 - 19 B. sicheli 22,83 0,002
- B. hortorum 30,68 1,000
- B. pratorum 21,59 1,000
- B. ruderarius 43,73 1,000
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/D�SUÑVHQFH�VLPXOWDQÑH�GjHVSÔFHV� LQGLFDWULFHV�GjXQ�PÒPH�JURXSH�GH�VWDWLRQV
UÑYÔOH�OHXUV�DIILQLWÑV�FRPPXQHV�SRXU�FHUWDLQV�IDFWHXUV�ÑFRORJLTXHV�SUÑVHQWV�GDQV�FHV
VWDWLRQV�� � /HV� JURXSHV� GjHVSÔFHV� LQGLFDWULFHV� UHVVHPEOHQW� GjDLOOHXUV� Í� FHX[� TXL
UHVVRUWHQW�GH�OD�SURMHFWLRQ�GHV�HVSÔFHV�VXU�OHV�GHX[�SUHPLHUV�D[HV�GH�Oj$&&��ILJ������

/D�FDUDFWÑULVDWLRQ�GHV�JURXSHV�GH�VWDWLRQV�SDU�OHV�IDFWHXUV�ÑFRORJLTXHV�SHUPHW
HQ�WKÑRULH�GH�FDUDFWÑULVHU�HQ�PÒPH�WHPSV�OHV�HVSÔFHV�LQGLFDWULFHV���&HSHQGDQW��GÑILQLU
����VWDWLRQV��UÑXQLHV�HQ����JURXSHV��SDU����IDFWHXUV�VjDYÔUH�GLIILFLOH�

)LJXUH����� �0LVH� HQ� ÑYLGHQFH�GHV� HVSÔFHV� LQGLFDWULFHV�GHV�JURXSHV�GH�VWDWLRQV� VXU� OD� SURMHFWLRQ�GHV
GHX[�SUHPLHUV�D[HV�FDQRQLTXHV�GH�Oj$&&���/HV�FRXOHXUV�VH�UDSSRUWHQW�Í�FHOOHV�GH�OD�ILJ�����

���������&RUUÑODWLRQV�GH�3HDUVRQ

/HV� FRHIILFLHQWV� GH� FRUUÑODWLRQV� HQWUH� HVSÔFHV� HW� IDFWHXUV� ÑFRORJLTXHV
VLJQLILFDWLIV��3�������ILJXUHQW�GDQV�OHV�WDEOHDX[����HW����VXLWH�
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Tableau 20.  Coefficients de corrélation de Pearson entre les distributions des
espèces et les facteurs écologiques caractéristiques des stations
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Effectif 2 17 181 40 10 21 868 6 168 138 421 39

Altitude - - -0,19 -0,17 - -0,19 -0,33 - 0,18 - 0,41 -

Forêt - - - - 0,18 - - - - - - -

Lisière Bois/ Pdf - - 0,18 - - - - - - - - -

Lisière Bois/ subalpin - 0,22 0,20 - - - - - - - - -

Pelouse subalpine - - -0,16 - - - -0,25 - 0,30 - - 0,25

Pré de fauche 0,22 - - 0,24 - 0,28 0,40 - - - - -

Pelouse alpine - - - - - - - - - - 0,45 -

Lande-Genista - - - - - - 0,19 0,28 - - - -

Lande-Rhodo - - - - - - - - 0,30 - - -

Buissons-Juniperus - - - - - - - - - - - -

Champ-Cytisus - - - - - - - - - - - -

Clairière-Epilobium - - 0,19 - 0,17 - 0,17 - - - - -

Mesobromion 0,18 - - 0,37 - 0,32 0,16 - - 0,24 - -

Xerobromion - - - - - - - - - - - -

Pelouse-lisière - - - - - - - - - - - -

Pelouse-sub-alpine - - - - - - -0,19 - - - - 0,23

Pelouse-Nardus - - - - - - - - - - - -

Pelouse-F.paniculata - - - - - - - - - - 0,57 -

Pelouse-F.eskia - - - - - - - - - - - -

Pelouse-F.airoides - - - - - - - - - - 0,21 -

Pelouse-Oxytropis - - - - - - - - - - - -

Pré-fauche - - - - - - 0,28 - - - - -

Pinède - - - - 0,24 - - - - - - -

Pinède-Rhodo - 0,27 0,17 - - - - - - - - -

Pinède-Vaccinium - - - - - - - - - - - -

Rudéral - - - - - - - - - - - -

TRIFOLIUM - - - - - - 0,22 - - - - -

RHINANTHUS - 0,16 0,28 - - - 0,41 - - - - -

EPILOBIUM - - 0,17 - 0,28 - - - - - - -

VICIA - - - - - - 0,26 - - - - -

RHODODENDRON - - - - - - - - - - - -

CENTAUREA 0,16 - - 0,39 - 0,36 0,37 0,17 - 0,22 - -

ACONITUM - 0,43 0,32 - - - - - 0,29 - - -

ERYNGIUM - - - - 0,16 - - - - - - -

GENTIANA - - - - - - - 0,15 - - - 0,23

SIDERITIS - 0,18 0,26 - - - - - - - - 0,33

PHYTEUMA - - - - - - - - - - - -

THYMUS - - - - - - - - - - 0,18 0,18

POTENTILLA - - - - - - - - - - 0,52 0,23

CARDUUS 0,19 0,19 0,28 0,26 - 0,24 - - - 0,29 - 0,28

PEDICULARIS - - - - - - - - - - - -

MINUARTIA - - - - - - - - - - 0,50 -

Seuls les valeurs significatives (P�0,05) sont indiquées.  Les valeurs soulignées sont très hautement significatives
à P�0,001.
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Tableau 20(suite). Coefficients de corrélation de Pearson entre les distributions des
espèces et les facteurs écologiques caractéristiques des stations
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Effectif 51 106 298 329 3 90 282 16 130 107 47

Altitude -0,22 -0,18 - -0,20 -0,18 - -0,31 -0,25 -0,18 -0,28 -

Forêt - - - - - - - - - - -

Lisière Bois/ Pdf 0,36 - - 0,20 - - - - - - -

Lisière Bois/ subalpin - 0,31 - - - - - - - - 0,18

Pelouse subalpine -0,16 -0,17 0,29 - - 0,26 - - - -0,16 -

Pré de fauche - - - - 0,27 -0,15 0,21 0,29 0,27 0,37 -

Pelouse alpine - - - -0,15 - - -0,16 - - - -

Lande-Genista - - - - 0,40 - - - - - -

Lande-Rhodo - - - - - - - - - - -

Buissons-Juniperus - - - - - - - - - - -

Cytisus - - - - - - - - - - -

Clairière-Epilobium 0,23 0,30 - 0,16 - - 0,29 - - - -

Mesobromion - - - - - - 0,26 0,25 0,41 - -

Xerobromion - - - 0,25 0,18 0,16 - - - - -

Pelouse-lisière - - - - - - - - - - -

Pelouse-sub-alpine - - 0,21 - - 0,21 - - - - -

Pelouse-Nardus - - - - - - - - - - -

Pelouse-F.paniculata - - - - - - - - - - -

Pelouse-F.eskia - - - - - - - - - - -

Pelouse-F.airoides - - - - - - - - - - -

Pelouse-Oxytropis - - - - - - - - - - -

Pré-fauche - - - - - - - - - 0,26 -

Pinède - - - - - - - - - - -

Pinède-Rhodo - 0,28 0,19 - - - - - - - -

Pinède-Vaccinium - - - - - - - - - - -

Rudéral - - - 0,18 - - - - - - -

TRIFOLIUM - - - 0,23 - 0,16 - - - 0,18 0,17

RHINANTHUS 0,17 - - 0,26 - - 0,26 - - 0,24 0,32

EPILOBIUM 0,20 0,46 - - - - 0,30 - - - -

VICIA 0,20 - - - 0,15 - - 0,18 - 0,22 -

RHODODENDRON - - 0,18 - - - - - - - -

CENTAUREA - - - - 0,43 - 0,48 0,26 0,40 0,43 -

ACONITUM - 0,20 0,22 - - - - - - - 0,31

ERYNGIUM - 0,30 0,28 - - - 0,26 - 0,17 - -

GENTIANA - - 0,21 0,16 - 0,25 - - - - 0,18

SIDERITIS - - 0,16 0,19 - 0,24 - - - - 0,28

PHYTEUMA - - 0,19 - - - - - - - -

THYMUS - - - - - 0,16 - - - - -

POTENTILLA - - - - - - - - - - -

CARDUUS 0,18 - - - - - - 0,16 0,18 - 0,33

PEDICULARIS - - - - - - - - - - -

MINUARTIA - - - - - - - - - - -

Seuls les valeurs significatives (P�0,05) sont indiquées.  Les valeurs soulignées sont très hautement significatives
à P�0,001.
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'X� IDLW� GH� OjLQWHUFRUUÑODWLRQ� GH� FHUWDLQV� IDFWHXUV� �YRLU� FL�GHVVRXV��� LO� HVW
SUÑIÑUDEOH� GH� FRQVLGÑUHU� GHV� FRHIILFLHQWV� GH� FRUUÑODWLRQ� WUÔV� KDXWHPHQW� VLJQLILFDWLIV
�3����������(Q�HIIHW��LOV�WUDGXLVHQW�XQH�FRUUÑODWLRQ�SOXV�ILDEOH�HQWUH�OH�IDFWHXU�FRQVLGÑUÑ
HW�OD�GLVWULEXWLRQ�GH�OjHVSÔFH���/D�SUREDELOLWÑ�GjREVHUYHU�XQH�WHOOH�DVVRFLDWLRQ�HQWUH�OHV
GHX[� YDULDEOHV� SDU� OH� KDVDUG� GjÑFKDQWLOORQQDJH� HVW� LQIÑULHXUH� Í� ������ � 1ÑDQPRLQV�
FHUWDLQHV�HVSÔFHV� �%�� FRQIXVXV��QH�SHXYHQW�DORUV�ÒWUH�FDUDFWÑULVÑHV�TXjHQ� FRQVLGÑUDQW
XQ� VHXLO� GH� VLJQLILFDWLRQ� PRLQGUH� �3�������� � &HFL� SHXW� ÒWUH� H[SOLTXÑ� SDU� OH� IDLEOH
QRPEUH�GH�VSÑFLPHQV�SRXU�FHV�HVSÔFHV�

/D� FRQVLGÑUDWLRQ�GX� VHXLO� GH� VLJQLILFDWLRQ� ������ HVW� SUÑIÑUÑH� SRXU� OLPLWHU� OHV
�FRUUÑODWLRQV� DUWHIDFWV��� �8Q� H[HPSOH� W\SLTXH��%�� JHUVWDHFNHUL� VHPEOH� GÑSHQGUH� GH� OD
SUÑVHQFH� Gj$FRQLWXP� HW� GH� OD� W\SRORJLH� &25,1(� 3LQÔGH�5KRGR� �FRGH� ������
�3��������� � /HV� DXWUHV� IDFWHXUV� TXL� OXL� VRQW� FRUUÑOÑV� VLJQLILFDWLYHPHQW� �&DUGXXV�
6LGHULWLV� HW�5KLQDQWKXV�� 3������� VRQW� GHV� DUWHIDFWV�� � (Q� HIIHW�� FHV� JHQUHV� QH� VRQW� SDV
EXWLQÑV�SDU�FHWWH�HVSÔFH�ROLJRWURSKH��REVHUYDWLRQV�GH�WHUUDLQ��PDLV�VRQW�SUÑVHQWV�GDQV
OHV�PÒPHV�VWDWLRQV�TXj$FRQLWXP�

/D� OHFWXUH� GX� WDEOHDX� ��� PRQWUH� OHV� IDFWHXUV� ÑFRORJLTXHV� SHUWLQHQWV� SRXU
FKDFXQH�GHV�HVSÔFHV���3DU�H[HPSOH��%��FRQIXVXV�HVW�XQH�HVSÔFH�LQIOXHQFÑH�SDU�OHV�SUÑV
GH� IDXFKHV� �7RE��� OD� W\SRORJLH� &25,1(�0HVREURPLRQ� �FRGH� ��������� &HQWDXUHD� HW
&DUGXXV�� �'H�PÒPH��%��PRQWLFROD�HVW�XQH�HVSÔFH�LQIOXHQFÑH�SDU�OH�PLOLHX�DOSLQ��7RF��
OHV�W\SRORJLHV�&25,1(�3HORXVH�)�SDQLFXODWD��FRGH��������HW�3HORXVH�)�DLURLGHV��FRGH
��������3RWHQWLOOD��0LQXDUWLD�HW�7K\PXV�

/D� UÑDOLVDWLRQ� GjXQ� GHQGURJUDPPH� �ILJ�� ���� VXU� EDVH� GHV� YDOHXUV� GHV
FRUUÑODWLRQV�%RXUGRQV�)DFWHXUV� UÑYÔOH�GHV� JURXSHV�JURVVLÔUHPHQW� DQDORJXHV� Í� FHX[
GÑMÍ�REVHUYÑV�HQ�IRQFWLRQ�GH�OjDOWLWXGH��3HUFHQWDJH�2YHUODS��
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)LJXUH� ���� � *URXSHPHQW� �83*0$�� GHV� HVSÔFHV� VHORQ� OHXUV� DIILQLWÑV� FRPPXQHV� SRXU� OHV� IDFWHXUV
ÑFRORJLTXHV��FRHIILFLHQWV�GH�FRUUÑODWLRQ�GH�3HDUVRQ����3RXU�OHV�QXPÑURV�GH�EUDQFKHV�YRLU�WDE�����

(Q� FRQVLGÑUDQW�� WRXWHIRLV� OHV� FRHIILFLHQWV� VLJQLILFDWLIV� �3������� WDE�� ����� OHV
JURXSHV�GjHVSÔFHV�GÑILQLV�VXU�OD�ILJXUH����SHXYHQW�ÒWUH�IDFLOHPHQW�FDUDFWÑULVÑV�SDU�OHV
IDFWHXUV�TXL�OHV�LQIOXHQFHQW��WDE������
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Tableau 21.  Résumé des facteurs influençant les différents groupes

Branche
Cfr fig. 54

Physionomie
végétale Habitat CORINE Plantes Altitude

1 Pré de fauche Mesobromion Centaurea
Carduus -

2 Pré de fauche Lande-Genista
Xerobromion

Centaurea -
3 Pré de fauche Centaurea

Rhinanthus
Epilobium

-

4 Pré de fauche Mesobromion Centaurea
Carduus -

5 Lande-Genista Centaurea
Gentiana -

6 Lisière Bois/
pdf

Clairière-Epilobium Rhinanthus -
7 Lisière Bois/

subalpin
Aconitum
Carduus

8 Clairière-Epilobium Epilobium
Eryngium

9 Pelouse alpine Pelouse-F.paniculata Thymus
Potentilla
Minuartia

+

10 Pelouse
subalpine

Aconitum

11 Pelouse
subalpine

Pelouse-sub-alpine Sideritis
Thymus

/D� FRPSDUDLVRQ� GH� FHV� UÑVXOWDWV� DYHF� OHV� DQDO\VHV� SUÑFÑGHQWHV� �3HUFHQWDJH
RYHUODS��PRQWUH�Í�QRXYHDX�XQH�GLVWLQFWLRQ�JURVVLÔUH�HQWUH�OHV�SULQFLSDX[�JURXSHV�GH
ERXUGRQV���/jDOWLWXGH�VHPEOH�ÒWUH�OH�IDFWHXU�SUÑSRQGÑUDQW�HQ�GLVWLQJXDQW�OHV�HVSÔFHV
GH�EDVVH�HW�PR\HQQH�DOWLWXGHV��JURXSH�$��VRXV�JURXSHV���Í�����GHV�HVSÔFHV�GH�KDXWH
DOWLWXGH� �JURXSH� %�� VRXV�JURXSHV� ��� Í� ����� � &HV� GHX[� JURXSHV� VH� GLVWLQJXHQW
QHWWHPHQW�VXU�OH�GHQGURJUDPPH��ILJ������

/jDOWLWXGH� LQIOXHQFH� LQGLUHFWHPHQW� OD� SOXSDUW� GHV� HVSÔFHV� Í� OjH[FHSWLRQ� GH�%�
PRQWLFROD�HW�GHV�VRXV�JURXSHV���Í���� �/HV�VRXV�JURXSHV����HW����QH�VRQW�SDV�FRUUÑOÑV
VLJQLILFDWLYHPHQW�Í�OjDOWLWXGH�PDLV�SDU�OH�PLOLHX�TXjLOV�RFFXSHQW��SHORXVHV�VXEDOSLQHV�
7RD����,OV�VRQW�ELHQ�FRPSRVÑV�GHV�HVSÔFHV�GH�KDXWH�DOWLWXGH�

/HV� VRXV�JURXSHV�VH�GLVWLQJXHQW�HQVXLWH�SDU� OHV�SODQWHV�RX� OHV�SK\VLRQRPLHV
YÑJÑWDOHV�SRXU�OjHVVHQWLHO���6XU�EDVH�GHV�SODQWHV�EXWLQÑHV��LO�HVW�SRVVLEOH�GH�FDUDFWÑULVHU
OD�SOXSDUW�GHV�JURXSHV�GH�ERXUGRQV�

/HV� GLIIÑUHQWV� GHVFULSWHXUV� �SK\VLRQRPLHV� YÑJÑWDOHV�� KDELWDW� &25,1(� HW
SODQWHV�EXWLQÑHV��FRQVWLWXHQW�GHV�LQIRUPDWLRQV�GLIIÑUHQWHV�PDLV�LOV�LOOXVWUHQW�WRXMRXUV
OHV� PÒPHV� VWDWLRQV�� � &H� IDLW� LQGXLW� OjH[LVWHQFH� GH� FRUUÑODWLRQV� VLJQLILFDWLYHV� HQWUH
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FHUWDLQV�IDFWHXUV��WDE������

Tableau 22. Coefficients de corrélation de Pearson entre les principaux facteurs
écologiques

Altitude Forêt Lisière
Bois/ Pdf

Lisière
Bois/

subalpin

Pelouse
subalpine

Pré de
fauche

Pelouse
alpine

Altitude 1

Forêt - 1

Lisière Bois/ Pdf -0,27 - 1

Lisière Bois/ subalpin - - - 1

Pelouse subalpine 0,45 - - -0,36 1

Pré de fauche -0,57 - - -0,25 -0,34 1

Pelouse alpine 0,62 - - - -0,25 - 1

Lande-Genista - - - - - - -

Lande-Rhodo - - - - 0,28 - -

Buissons-Juniperus - - - - - - -

Cytisus - - - - - - -

Clairière-Epilobium - - 0,38 0,26 - - -

Mesobromion -0,28 - - - - 0,27 -

Xerobromion - - - - - - -

Pelouse-lisière - - - - - - -

Pelouse-sub-alpine 0,27 - - - 0,44 - -

Pelouse-Nardus - - - - - - -

Pelouse-F.paniculata 0,31 - - - - - 0,48

Pelouse-F.eskia - - - - - - -

Pelouse-F.airoides - - - - - - -

Pelouse-Oxytropis 0,39 - - - - - 0,57

Pré-fauche -0,40 - - - -0,25 0,64 -

Pinède - 0,56 - - - - -

Pinède-Rhodo - - - 0,26 - - -

Pinède-Vaccinium - 0,36 - - - - -

Rudéral - - - - - - -

TRIFOLIUM - - - - - - -

RHINANTHUS -0,36 - - - - 0,34 -

EPILOBIUM - - 0,40 0,26 - - -

VICIA -0,40 - - - - 0,46 -

RHODODENDRON - - - - 0,29 - -

CENTAUREA -0,36 - - - - 0,52 -

ACONITUM - - - 0,31 - - -

ERYNGIUM - - - - - - -

GENTIANA - - - - - - -

SIDERITIS - - - - - - -

PHYTEUMA - - - - - - -

THYMUS - - - - - - -

POTENTILLA 0,33 - - - - - 0,43

CARDUUS - - - - - - -

PEDICULARIS 0,37 - - - - - 0,40

MINUARTIA 0,30 - - - - - 0,43

Seuls les valeurs très hautement significatives (P� 0,001) sont représentées.
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2Q�FRQVWDWH�Oj�H[LVWHQFH�GjLQWHUFRUUÑODWLRQV�WUÔV�KDXWHPHQW�VLJQLILFDWLYHV�

��/j�DOWLWXGH�HVW�SRVLWLYHPHQW�FRUUÑOÑH�DX[�IDFWHXUV��3HORXVH�VXEDOSLQH��3HORXVH�DOSLQH�
SHORXVH�VXE�DOSLQH�� 3HORXVH�)�SDQLFXODWD�� 3HORXVH�2[\WURSLV�� 3RWHQWLOOD�
3HGLFXODULV��0LQXDUWLD��HW�QÑJDWLYHPHQW�Í�/LVLÔUH�ERLV�VXEDOSLQ��3UÑ�GH�IDXFKH�
0HVREURPLRQ��3UÑ�IDXFKH��������5KLQDQWKXV��9LFLD�HW�&HQWDXUHD�

��/D�IRUÒW�HVW�FRUUÑOÑH�SRVLWLYHPHQW�Í�3LQÔGH�HW�3LQÔGH�9DFFLQLXP�

�� /D� OLVLÔUH� ERLV�SUÑ� GH� IDXFKH� HVW� FRUUÑOÑH� SRVLWLYHPHQW� Í� &ODLULÔUH�(SLORELXP� HW
(SLORELXP�

��/D�OLVLÔUH�ERLV�VXEDOSLQ�HVW�FRUUÑOÑH�SRVLWLYHPHQW�DX[�IDFWHXUV�&ODLULÔUH�(SLORELXP�
3LQÔGH�5KRGR�� (SLORELXP��$FRQLWXP�� HW� QÑJDWLYHPHQW� Í� 3HORXVH� VXEDOSLQH� HW
3UÑ�GH�IDXFKH�

��/D�SHORXVH�VXEDOSLQH�HVW�FRUUÑOÑH�SRVLWLYHPHQW�Í�/DQGH�5KRGR��SHORXVH�VXE�DOSLQH�
5KRGRGHQGURQ�� HW�QÑJDWLYHPHQW�Í�3UÑ�GH� IDXFKH��3HORXVH�DOSLQH� HW�3UÑ�IDXFKH
������

��/HV�SUÑV�GH�IDXFKH�VRQW�FRUUÑOÑV�Í�0HVREURPLRQ��3UÑ�IDXFKH��������5KLQDQWKXV��9LFLD
HW�&HQWDXUHD�

��/D�SHORXVH�DOSLQH�HVW�FRUUÑOÑH�Í�3HORXVH�)�SDQLFXODWD��3HORXVH�2[\WURSLV��3RWHQWLOOD�
3HGLFXODULV�HW�0LQXDUWLD�

6L�OD�GLVWULEXWLRQ�GjXQH�HVSÔFH�HVW�LQIOXHQFÑH�SDU�OjXQ�GHV�IDFWHXUV�LQWHUFRUUÑOÑV�
HOOH�HVW�REOLJDWRLUHPHQW�FRUUÑOÑH�DX[�DXWUHV�

/D�FRUUÑODWLRQ�SDUIRLV��YRLUH�VRXYHQW��VLJQLILFDWLYH�HQWUH�OHV�IDFWHXUV�H[SOLTXH�OD
GLIILFXOWÑ�GjÑWDEOLU�XQH�UHODWLRQ�GH�FDXVH�Í�HIIHW�HQWUH�OD�UÑSDUWLWLRQ�GjXQH�HVSÔFH�HW�XQ
W\SH�GH�IDFWHXUV�

1ÑDQPRLQV�� OD� GÑFRPSRVLWLRQ� GH� OD� YDULDQFH� �$&&�� HQWUH� OHV� GLIIÑUHQWV
IDFWHXUV� LQGLTXH�TXH� OHV�SODQWHV� EXWLQÑHV� RQW�XQH� FRQWULEXWLRQ�PDMHXUH� ��� GH� ����
SRXU�H[SOLTXHU�OHV�GLVWULEXWLRQV�VSÑFLILTXHV�

,O� HVW� Í� QRWHU� TXH� OHV� FRHIILFLHQWV� GH� FRUUÑODWLRQ� VRQW� UHODWLYHPHQW� IDLEOHV
�PD[LPXP�� ����� SRXU� %�� PRQWLFROD� �� 3HORXVH�)�SDQLFXODWD��� � &HFL� SHXW�ÒWUH� PLV� HQ
UHODWLRQ�DYHF�OH�IDLW�TXjDX�SOXV�����GH�OD�YDULDQFH�GHV�GLVWULEXWLRQV�GH�ERXUGRQV�SHXW
ÒWUH�H[SOLTXÑH�SDU�WRXV�OHV�IDFWHXUV�HQYLURQQHPHQWDX[�
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���'LVFXVVLRQ

�����'LYHUVLWÑ�Gj(\QH

/D� FRPPXQH� Gj(\QH� HVW� XQ� VLWH� UHFRQQX� GHSXLV� ORQJWHPSV� SRXU� VD� JUDQGH
ULFKHVVH�ERWDQLTXH���&HWWH�GLYHUVLWÑ�ERWDQLTXH�D�GjDLOOHXUV�FRQWULEXÑ�DX�FODVVHPHQW�GH
OD� UÑVHUYH� QDWXUHOOH� HQ� ������ � 'H� ����� Í� ������ ��� HVSÔFHV� GH� ERXUGRQV� RQW� ÑWÑ
REVHUYÑHV� Í� (\QH� �.UXVHPDQ�� ������ 'HOPDV�� ������ 5DVPRQW�� ������� � /HV� FROOHFWHV
HIIHFWXÑHV� HQ� MXLOOHW� ����� FRQILUPHQW� FHWWH� LPSRUWDQWH� GLYHUVLWÑ�� � 'HX[� QRXYHOOHV
HVSÔFHV�SRXU�OD�FRPPXQH��%��PDJQXV�HW�%��QRUYHJLFXV��RQW�ÑWÑ�DMRXWÑHV�Í� OjLQYHQWDLUH
WDQGLV� TXH� GHX[� HVSÔFHV� UDUHV� �%�� FXOOXPDQXV� HW� XQH� HVSÔFH� GX� VRXV�JHQUH
$OORSVLWK\UXV�� QjRQW� SDV� ÑWÑ� UHYXHV�� � /H� IDLW� TXH� ��� GHV� ��� HVSÔFHV� FRQQXHV� GH� OD
FRPPXQH� RQW� SX� ÒWUH� REVHUYÑHV� HQ� VHXOHPHQW� XQ�PRLV�PRQWUH� TXH� FHWWH� GLYHUVLWÑ
H[FHSWLRQQHOOH�HVW�ELHQ�FRQVHUYÑH�Í�OjKHXUH�DFWXHOOH�

%HDXFRXS� GH� WHUULWRLUHV� GRLYHQW� HQFRUH� ÒWUH� SURVSHFWÑV� GDQV� OH� PRQGH�
7RXWHIRLV�� GHX[� DXWUHV� UÑJLRQV� VRQW� ELHQ� FRQQXHV� SRXU� OHXU� GLYHUVLWÑ� IDXQLTXH�
ZHVWHUQ�+LPDOD\DV��:LOOLDPV��������HW�OD�&DOLIRUQLH��7KRUS�HW�DO�����������/HXU�ULFKHVVH
VSÑFLILTXH�UHVWH�FHSHQGDQW�LQIÑULHXUH�Í�FHOOH�REVHUYÑH�Í�(\QH�� �/D�UÑJLRQ�Gj(U]XUXP
�7XUTXLH�� SUÑVHQWH� ÑJDOHPHQW� ��� HVSÔFHV� GH� ERXUGRQV� �¿]EHN�� ������PDLV� VXU� XQH
VXSHUILFLH�FRPSDUDEOH�Í�OD�&HUGDJQH��$�OjÑFKHOOH�PRQGLDOH��LO�QjD� MDPDLV�ÑWÑ�FRQVWDWÑ
XQH�DXVVL�JUDQGH�GLYHUVLWÑ�VXU�XQH�VL�IDLEOH�VXSHUILFLH��3HNNDULQHQ�	�7HUÌV�������FLWÑV
SDU�5DVPRQW�HW�DO���������'XULHX[��������

/D�FRPSDUDLVRQ�GHV�LQGLFHV�GH�GLYHUVLWÑ��LQGLFH�GH�6KDQQRQ�:HDYHU�HW�LQGLFH
GH�+XUOEHUW��Í�FHX[�GjDXWUHV�UÑJLRQV��*HPEORX[�HW�OH�/DU]DF���3DWLQ\��������PRQWUHQW
TXH�OH�VLWH�ÑWXGLÑ�HVW�OjXQ�GHV�SOXV�ULFKH�GH�OD�*DXOH���/jLQGLFH�GH�UDUHWÑ�FXPXOÑH��SDU
VD� YDOHXU� ÑOHYÑH� HQ� FRPSDUDLVRQ� Í� FHOOH� GjDXWUHV� VLWHV� LQGLTXH� OD� SUÑVHQFH� QRWDEOH
GjHVSÔFHV�UDUHV�DX�QLYHDX�GH�OD�FRPPXQH�� �(Q�RXWUH��FHUWDLQHV�HVSÔFHV� WHOOHV�TXH�%�
JHUVWDHFNHUL�� %�� IODYLGXV� HW� %�� TXDGULFRORU� FRQWULEXHQW� Í� (\QH� SRXU� XQH� SDUW� QRQ
QÑJOLJHDEOH� �SOXV� GH� ����� Í� OjHIIHFWLI� WRWDO� GH� FHV� HVSÔFHV� Í� OjÑFKHOOH� GX� WHUULWRLUH
IUDQÐDLV�

(\QH�HVW�GRQF�XQ�PLOLHX�H[FHSWLRQQHOOHPHQW�LQWÑUHVVDQW�Í�OD�IRLV�SDU�OH�QRPEUH
GjHVSÔFHV� TXL� Vj\� FÛWR\HQW� HW� SDU� OD� UDUHWÑ� GH� FHUWDLQHV� GH� FHOOHV�FL�� � /H� QRPEUH
LPSRUWDQW� GjHVSÔFHV� VDWHOOLWHV� ����� DX� VHQV� Gj+DQVNL� ������� VXJJÔUH� OjH[LVWHQFH� GH
PÑFDQLVPHV� ÑFRORJLTXHV� TXL� HPSÒFKHUDLHQW� OD� GRPLQDWLRQ� GX�PLOLHX� SDU� TXHOTXHV
HVSÔFHV� GLWHV� SULQFLSDOHV� �FIU� ��������� � /H� IDLW� TXH� OD� ULFKHVVH� VSÑFLILTXH�GH� OD� YDOOÑH
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Gj(\QH� D� ÑWÑ� FRQVWDWÑ� GHSXLV� XQ� GHPL�VLÔFOH� �.UXVHPDQ�� ������ 'HOPDV�� ������ {�
LQGLTXH�TXH�OHV�FDXVHV�GH�FHWWH�GLYHUVLWÑ�QH�VRQW�SDV�WUDQVLWRLUHV�RX�VDLVRQQLÔUHV�PDLV
ELHQ� VWUXFWXUHOOHV�� � 2Q� SHXW� GRQF� VXSSRVHU� Í� (\QH� OjH[LVWHQFH� GH� FRQGLWLRQV
SDUWLFXOLÔUHV�TXL�VRXWLHQQHQW�FHWWH�JUDQGH�GLYHUVLWÑ�

4XDWUH�K\SRWKÔVHV�SHXYHQW�ÒWUH�VXJJÑUÑHV�SRXU�WHQWHU�GjH[SOLTXHU� OHV�FDXVHV
GH� OD� VL� JUDQGH� ULFKHVVH� VSÑFLILTXH� Gj(\QH�� OjRULJLQH� GX� SHXSOHPHQW�� OH� FOLPDW�� OD
GLYHUVLWÑ� GHV� KDELWDWV� HW� OHV� UHVVRXUFHV� IORUDOHV�� � /HV� UHVVRXUFHV� IORUDOHV� IRQW� OjREMHW
GjXQ� WUDYDLO� UÑDOLVÑ� HQ� SDUDOOÔOH� �'XULHX[�� ������ HW� QH� VRQW� SDV� GLVFXWÑHV� GDQV� OH
SUÑVHQW�PÑPRLUH�

�����/jRULJLQH�GX�SHXSOHPHQW

6LWH� UHIXJH� SRXU� OHV� HVSÔFHV� SÑULJODFLDLUHV�� OHV� 3\UÑQÑHV� DEULWHQW� GHV� HVSÔFHV
UHOLTXHV� WHOOHV�TXH�%��PRQWLFROD��%�� VLFKHOL� HW�%�� IODYLGXV�� �&HV� HVSÔFHV� ERUÑRPRQWDQHV
LQIÑRGÑHV� Í� OD� WRXQGUD� IURLGH� VH� VRQW� UÑIXJLÑHV� HQ� KDXWH� PRQWDJQH� GÔV� OHV
GÑJODFLDWLRQV� �5DVPRQW� HW� DO��� HQ� SUÑSDUDWLRQ��� � &HV� HVSÔFHV� UHOLTXHV�� FRQILQÑHV
DFWXHOOHPHQW� DX[� JUDQGHV� FKDÖQHV� GHV� PRQWDJQHV�� VRQW� OLPLWÑHV� GDQV� OHXU
SURSDJDWLRQ�Í�SOXV�EDVVH�DOWLWXGH�SDU�OH�FOLPDW�WHPSÑUÑ�

/D� VLWXDWLRQ� JÑRJUDSKLTXH� GH� OD� &HUGDJQH�� DX� FDUUHIRXU� HQWUH� OD� )UDQFH� HW
Oj(VSDJQH�� SRXUUDLW� VXJJÑUHU� XQH� SRVVLEOH� LQYDVLRQ� GjHVSÔFHV� GH� OD� SÑQLQVXOH
LEÑULTXH���/jLQYHQWDLWUH�IDXQLTXH�ÑWDEOL�QjHQ�UÑYÔOH�FHSHQGDQW�DXFXQH�WUDFH�

/H� SHXSOHPHQW� Gj(\QH� FRPSRUWH� ��� VRXV�HVSÔFHV� HQGÑPLTXHV� S\UÑQÑHQQHV
VRLW�������GHV�WD[RQV�TXL�\�RQW�ÑWÑ�REVHUYÑV���7RXWHIRLV��LO�QjH[LVWH�DXFXQH�HVSÔFH��QL
VRXV�HVSÔFH��HQGÑPLTXH�GH�OD�&HUGDJQH�HW�D�IRUWLRUL�GH�OD�YDOOÑH�Gj(\QH�

1L� XQ� HQGÑPLVPH� SDUWLFXOLHU�� QL� GHV� RULJLQHV� ELRJÑRJUDSKLTXHV� GLYHUVHV� QH
GLVWLQJXHQW�(\QH�GH�OD�FKDÖQH�GHV�3\UÑQÑHV��5DVPRQW�HW�DO���HQ�SUÑSDUDWLRQ����&H�QjHVW
GRQF�SDV�GDQV�OjRULJLQH�GX�SHXSOHPHQW�TXjLO�IDXW�FKHUFKHU�OjH[SOLFDWLRQ�GH�OD�ULFKHVVH
IDXQLTXH�SDUWLFXOLÔUH�GH�OD�FRPPXQH�
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�����/H�FOLPDW

�������/HV�YHQWV

(Q� &HUGDJQH�� OHV� HIIHWV� GH� YHUVDQWV� HW� OHV� YHQWV� HVVHQWLHOOHPHQW� LQGXLVHQW
OjH[LVWHQFH�GjXQH�PRVD×TXH�GH�FOLPDWV�� �'DQV�XQH�FHUWDLQH�PHVXUH�� FHV�PLFURFOLPDWV
SHUPHWWHQW� OD� VXEVLVWDQFH� Í� (\QH� GjHVSÔFHV� KRUV� GH� OHXU� JDPPH� GjDOWLWXGH� �%�
WHUUHVWULV�� %�� UXGHUDWXV�� %�� FRQIXVXV�� &RPED�� ������ 2UQRVD� *DOOHJR�� ������ 5DVPRQW�
������� �/HXU�SUÑVHQFH�Í�SOXV�GH������PÔWUHV� ODLVVH�HQWUHYRLU�GÔV� ORUV�GHV�FRQGLWLRQV
SDUWLFXOLÔUHV� VXU� OH� WHUULWRLUH� GH� OD� FRPPXQH�� � ,O� H[LVWH� HQ� HIIHW� XQH� FRPSRVDQWH
WKHUPRSKLOH�GDQV�OH�FOLPDW�FHUGDQ�TXL�SHUPHW�XQH�UHPRQWÑH�HQ�DOWLWXGH�GH�FHUWDLQHV
HVSÔFHV�

/D�VLWXDWLRQ�JÑRJUDSKLTXH�Gj(\QH�Í� OD�FURLVÑH�GH�GLIIÑUHQWV�YHQWV� �0DULQDGH�
7UDPRQWDQH�� &DUFDQHW� HW� OHV� YHQWV� GX� VXG�RXHVW�� SHUPHW� OH� GÑYHORSSHPHQW� GH
SHORXVHV� [ÑULTXHV� YRLUH� VXEVWHSSLTXHV� DYHF� OHV� HVSÔFHV� LQIÑRGÑHV� Í� FHV�PLOLHX[� �%�
FRQIXVXV�� %�� V\OYDUXP�� %�� VXEWHUUDQHXV� HW� %�� KXPLOLV��� � /jLQVWDOODWLRQ� GH� FHV� SHORXVHV
[ÑULTXHV� GÑSHQG� GH� OjH[SRVLWLRQ� DX� YHQW� FKDXG� HW� VHF� �VXG�RXHVW�� SDU� UDSSRUW� DX[
DXWUHV�YHQWV���/jLQIOXHQFH�YDULDEOH�GH�FH�YHQW�GjXQH�DQQÑH�Í�OjDXWUH�SHXW�H[SOLTXHU�OHV
YDULDWLRQV� GH� OjDERQGDQFH� GH� FHUWDLQHV� HVSÔFHV�� � /D� SUÑVHQFH� GHV� HVSÔFHV� UDUHV� %�
FXOOXPDQXV� HW� %�� PDJQXV� �GLVWULEXWLRQ� DWODQWLTXH�� 'H� /DWWLQ�� ������ UÑVXOWH� GH
OjLQIOXHQFH�DWODQWLTXH�VXU�OH�FOLPDW�ORFDO�

�������,QVWDELOLWÑ�FOLPDWLTXH

/HV�FKDQJHPHQWV�FOLPDWLTXHV�FRQVLGÑUDEOHV�HW�EUXWDX[��SDU�H[HPSOH��FKXWH�GH
WHPSÑUDWXUH�GH���£&�HQ����KHXUHV��VRQW�OjXQH�GHV�FDXVHV�GH�OD�GLYHUVLWÑ�VSÑFLILTXH�

5DQWD�	�9HVSVDOD×QHQ��������H[SOLTXHQW�TXH�OD�GLYHUVLWÑ�VSÑFLILTXH�UÑVXOWH�GH
OD� UXGHVVH� GX� FOLPDW�� � /HV� FDWDVWURSKHV� PÑWÑRURORJLTXHV� �H[��� JHOÑHV� WDUGLYHV�
ÑOLPLQHQW�XQH�IRUWH�SURSRUWLRQ�GH�OD�SRSXODWLRQ�HW�FRQWULEXHQW�GÔV�ORUV�Í�GLPLQXHU�OHV
FRQFXUUHQFHV�LQWHU��HW�LQWUDVSÑFLILTXHV�SRXU�OHV�UHVVRXUFHV�IORUDOHV���/HV�UHVVRXUFHV�QH
VRQW�DORUV�SOXV�XQ�ÑOÑPHQW�OLPLWDQW��GÑWHUPLQDQW�OjDERQGDQFH�VSÑFLILTXH�� �'H�FH�IDLW�
OD� WKÑRULH� Gj+DQVNL� ������� TXL� ÑWDEOLW� OD� FRPSÑWLWLRQ� LQWHUVSÑFLILTXH� SRXU� OHV
UHVVRXUFHV� FRPPH� IDFWHXU� OLPLWDQW� GX� QRPEUH� GjHVSÔFHV� QjHVW� SOXV� TXH� VHFRQGDLUH
GDQV�GH�WHOOHV�FRQGLWLRQV�
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'H�SDU�OD�UXGHVVH�GX�FOLPDW�Gj(\QH��OD�WKÑRULH�GH�5DQWD�	�9HVSVÌOÌLQHQ�������
VHPEOH�WUÔV�ELHQ�Vj\�DSSOLTXHU��5DVPRQW�HW�DO���������

/D�FRPSDUDLVRQ�GHV�UÑFROWHV�GH������GjXQH�SDUW�HW�GH������GjDXWUH�SDUW�PRQWUH
XQH� GLIIÑUHQFH� GDQV� OHV� SURSRUWLRQV� GjHIIHFWLIV� HQWUH� OHV� HVSÔFHV� SULQWDQLÔUHV� �%�
WHUUHVWULV� HW� %�� SUDWRUXP�� HW� OHV� HVSÔFHV� Í� SKÑQRORJLH� WDUGLYH� �%�� VXEWHUUDQHXV� HW� %�
FRQIXVXV�� �5DVPRQW�� FRPP�� SHUV���� � &HV� GLIIÑUHQFHV� VHPEOHQW� HVVHQWLHOOHPHQW� ÒWUH
PDUTXÑHV� SDU� OHV� YDULDWLRQV� FOLPDWLTXHV� DQQXHOOHV�� � /HV� SUÑFLSLWDWLRQV� GH� QHLJH� HQ
MXLQ������SHXYHQW�DYRLU�PRGLILÑV� OD� IDXQH�GH�ERXUGRQV�HW� UÑGXLW� IRUWHPHQW� OjHIIHFWLI
GHV�HVSÔFHV�SULQWDQQLÔUHV��5DVPRQW��FRPP��SHUV�����$�WLWUH�GjH[HPSOH��HQ�MXLOOHW������
���VSÑFLPHQV�GH�%��VXEWHUUDQHXV������VSÑFLPHQV�GH�%��WHUUHVWULV�HW����VSÑFLPHQV�GH�%�
SUDWRUXP�RQW�ÑWÑ�UÑFROWÑV�FRQWUH�UHVSHFWLYHPHQW�������HW���VSÑFLPHQV�HQ�MXLOOHW������

/jH[SOLFDWLRQ�GH�OD�GLYHUVLWÑ�IDXQLTXH�Gj(\QH�SDU�OHV�YDULDWLRQV�FOLPDWLTXHV�HVW
Í� DSSURIRQGLU� GXUDQW� OHV� SURFKDLQHV� DQQÑHV� HQ�PHWWDQW� HQ� UHODWLRQ� GjXQH� SDUW� OHV
HIIHFWLIV�GHV�HVSÔFHV�HW�GjDXWUH�SDUW�OHV�UHOHYÑV�PÑWÑRURORJLTXHV���/HV�UHODWLRQV�HQWUH�OH
FOLPDW� HW� OD� IORUH� RQW�GÑMÍ� IDLW� OjREMHW�GjÑWXGHV� DSSURIRQGLHV�� QRWDPPHQW�SDU�'U��+�
%ULVVH�� � /H� FRPSRUWHPHQW� FOLPDWLTXH� GjXQH� SODQWH� �RX� FRPSRUWHPHQW� SK\WR�
FOLPDWLTXH��GÑFULW�OH�FOLPDW�TXL�FRQYLHQW�Í�XQH�SODQWH���,O�H[SULPH�OD�UHODWLRQ�TXL�H[LVWH
HQWUH� OD� SODQWH� HW� OH� FOLPDW�� � 3RXU� ÒWUH� LGHQWLILÑH�� FHWWH� UHODWLRQ� QÑFHVVLWH� OjÑWXGH
FRQMRLQWH�GHV�SODQWHV�HW�GHV�FOLPDWV��GDQV�OHV�PÒPHV�PLOLHX[��GH�IDÐRQ�Í�DWWULEXHU�DX[
SODQWHV� OHV�YDOHXUV� FOLPDWLTXHV�TXL� OHXU� FRUUHVSRQGHQW� OH�SOXV� H[DFWHPHQW�SRVVLEOH�
/H� OLHQ� ÑFRORJLTXH� HQWUH� XQH� SODQWH� HW� XQH� YDULDEOH� QjHVW� SDV� DXWUH� FKRVH� TXH� OD
IUÑTXHQFH� UHODWLYH� GDQV� XQH� FODVVH� GH� YDULDEOHV�� � &jHVW� ÑJDOHPHQW� OD� SUREDELOLWÑ� GH
FRQQDÖWUH�OH�FOLPDW�GjXQ�OLHX�ORUVTXjRQ�VH�WURXYH�HQ�SUÑVHQFH�GH�OD�SODQWH���(Q�XQ�PRW�
FjHVW�OD�WUDQVSRVLWLRQ�Í�OjÑFRORJLH�GH�OD�QRWLRQ�GH�ILGÑOLWÑ�GH�%UDXQ�%ODQTXHW��������FLWÑ
SDU�%ULVVH����������8Q�SDUDOOÔOH�SRXU�OHV�HVSÔFHV�GH�ERXUGRQV�VHUDLW�WUÔV�LQWÑUHVVDQW�YX
OHXUV�LQWÑUDFWLRQV�DYHF�OHV�SODQWHV�

�����'LYHUVLWÑ�GHV�KDELWDWV

/H�WUDYDLO�GH�FDUWRJUDSKLH�PRQWUH�TXH�OHV�GLVWULEXWLRQV�ORFDOHV�GHV�HVSÔFHV�GH
ERXUGRQV�QH�VRQW�SDV�XQLIRUPHV�HW�KRPRJÔQHV�VXU�OjHQVHPEOH�GH�OD�FRPPXQH���'HV
ÑOÑPHQWV�OLÑV�Í�OjKDELWDW�LQWHUYLHQQHQW�GRQF�SRXU�H[SOLTXHU�FHV�GLIIÑUHQFHV�� �'DQV�FH
WUDYDLO�� TXDWUH� YDULDEOHV� �DOWLWXGH�� SK\VLRQRPLH� YÑJÑWDOH�� W\SRORJLH� &25,1(� HW
SODQWHV� EXWLQÑHV�� RQW� ÑWÑ� FKRLVLHV� SRXU� FDUDFWÑULVHU� OHV� KDELWDWV� HW� GÑWHUPLQHU� OHXUV
LPSDFWV�VXU�OD�VWUXFWXUH�IDXQLTXH�
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�������/jDOWLWXGH

/D�GLVWLQFWLRQ�GH�WURLV�JURXSHV�GH�ERXUGRQV�VHORQ�OHXU�ÑWDJHPHQW�HQ�IRQFWLRQ
GH�OjDOWLWXGH�HVW�HQ�DFFRUG�DYHF�FH�TXH�GH�QRPEUHX[�DXWHXUV��3ÑUH]��������'\OHZVND�
������ 6YHQVVRQ�� ������ /XQGEHUJ� 	� 5DQWD�� ������ 5DVPRQW�� ������ RQW� REVHUYÑ�� OHV
HVSÔFHV�GH�EDVVH�PRQWDJQH��MXVTXH������PÔWUHV���OHV�HVSÔFHV�GH�PR\HQQH�PRQWDJQH
�MXVTXH� ����� PÔWUHV�� HW� OHV� HVSÔFHV� GH� KDXWH� PRQWDJQH� �DX�GHOÍ� GH� ����� PÔWUHV��
6XLYDQW� OHV� VLWHV� ÑWXGLÑV� �)UDQFH�� (VSDJQH�� (XURSH�&HQWUDOH� HW� GX� VXG��$OOHPDJQH�
6XLVVH�� OD� ODWLWXGH� LQGXLW� GHV� GLIIÑUHQFHV�PLQHXUHV� TXDQW� DX� SUHIHUHQGXP� GjDOWLWXGH
GHV� HVSÔFHV�� �$� (\QH�� FHUWDLQHV� HVSÔFHV� �%�� FRQIXVXV��%�� WHUUHVWULV��%�� UXGHUDWXV�� VRQW
DLQVL�SUÑVHQWHV�Í�XQH�DOWLWXGH�SOXV�ÑOHYÑH�TXH�FH�TXL�HVW�UHFRQQX�SDU�DLOOHXUV��2UQRVD
*DOOHJR��������5DVPRQW��������

/D� GLVWULEXWLRQ� HQ� DOWLWXGH� GHV� HVSÔFHV� DX� VHLQ� GX� VLWH� ÑWXGLÑ� HVW� HQ� DFFRUG
DYHF� OD� GLVWULEXWLRQ� JÑRJUDSKLTXH� GHV� ERXUGRQV�� � /HV� HVSÔFHV� PRQWDQHV� RX
ERUÑRPRQWDQHV� �%�� PRQWLFROD��%�� VLFKHOL�� %�� PXFLGXV��%�� S\UHQDHXV�{�� VRQW� UHVWUHLQWHV
DX[� ]RQHV� GH� KDXWH� PRQWDJQH�� � /HV� HVSÔFHV� HXURVLEÑULHQQHV� �%�� KXPLOLV�� %�
V\OYDUXP�{�� DLQVL� TXH� OHV� HVSÔFHV� PÑGLRHXURSÑHQQHV� �%�� FRQIXVXV�� %�� ODSLGDULXV�{�
VRQW�UHVWUHLQWHV�TXDQW�Í�HOOHV�DX[�EDVVH�HW�PR\HQQH�DOWLWXGHV�

/D� VWUXFWXUH� GH� OD� YÑJÑWDWLRQ� ÑWDJÑH� HQ� IRQFWLRQ� GH� OjDOWLWXGH� UHQIRUFH
OjLPSUHVVLRQ�TXH�FH�IDFWHXU�UÔJOH�GDQV�OHV�JUDQGHV�OLJQHV�OD�GLVWULEXWLRQ�GH�OD�SOXSDUW
GHV� HVSÔFHV�� � 'DQV� XQH� UÑJLRQ� GH� KDXWH� PRQWDJQH�� LO� HVW� EDQDO� GjREVHUYHU� TXH
OjDOWLWXGH�HVW�XQ�IDFWHXU�HVVHQWLHO�GDQV�OD�VWUXFWXUDWLRQ�GH�OD�YÑJÑWDWLRQ�HW�GH�OD�IDXQH�
/D� GLIILFXOWÑ� HVW� TXH� FH� IDFWHXU� HVW� Í� FH� SRLQW� SUÑSRQGÑUDQW� TXjLO� HVW� GLIILFLOH� GH
GLVWLQJXHU� OjLQIOXHQFH� GjDXWUHV� YDULDEOHV�� � ,O� IDXW� GRQF� XWLOLVHU� GHV� PÑWKRGHV� TXL
SHUPHWWHQW� GjH[WUDLUH� OjLQIOXHQFH� GH� OjDOWLWXGH� GH� OD� YDULDQFH� GHV� GLVWULEXWLRQV
GjHVSÔFHV��&$12&2��WHU�%UDDN��������
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�������&RQWULEXWLRQ�GH�FKDFXQH�GHV�YDULDEOHV�VWUXFWXUDQW�OD�IDXQH

/jDQDO\VH�FDQRQLTXH�GHV�FRUUHVSRQGDQFHV�D�SHUPLV�GH�GÑFRPSRVHU�OD�YDULDQFH
GHV�GLVWULEXWLRQV�VSÑFLILTXHV�HW�GH�PRQWUHU�TXH� OH�UÛOH�GH� OjDOWLWXGH�QjHVW� ILQDOHPHQW
TXH�PLQHXU��HQYLURQ��������3DU�RUGUH�GÑFURLVVDQW�GjLQIOXHQFH��RQ�WURXYH�WRXW�GjDERUG
TXH� OHV� SULQFLSDOHV� SODQWHV� EXWLQÑHV� H[SOLTXHQW� OH� PLHX[� OD� VWUXFWXUH� IDXQLTXH
�HQYLURQ�����GH� OD�YDULDQFH��� �9LHQQHQW� HQVXLWH� OD� W\SRORJLH�&25,1(� ��������HW� OD
SK\VLRQRPLH� YÑJÑWDOH� ��������� � /jHQVHPEOH� GH� FHV� IDFWHXUV� QjH[SOLTXH� DX� SOXV� TXH
����GH� OD� YDULDQFH�� FH� TXL� VLJQLILH� TXH�GjDXWUHV� IDFWHXUV� QRQ� FRQVLGÑUÑV� GDQV� FHWWH
DQDO\VH��H[���FOLPDW��FRQFXUUHQFH�HW�YDULDWLRQV�DOÑDWRLUHV�� LQIOXHQFHQW�DX�PRLQV�SRXU
DXWDQW�OD�UÑSDUWLWLRQ�GHV�ERXUGRQV�Í�(\QH�

���������/D�SK\VLRQRPLH�YÑJÑWDOH

/D� FODVVLILFDWLRQ� ÑFRORJLTXH� GHV� ERXUGRQV�� SUÑVHQWÑH� SDU� 3LWWLRQL� 	� 6FKPLGW
�������� 5HLQLJ� �������� 5DVPRQW� �������� 5DVPRQW� HW� DO�� �HQ� SUÑSDUDWLRQ�� HW� GjDXWUHV
DXWHXUV� �FIU� WDE�� ���� HQ� IRQFWLRQ� GH� OD� SK\VLRQRPLH� YÑJÑWDOH� QjD� SX� ÒWUH� DXVVL
FODLUHPHQW� ÑWDEOLH� Í� (\QH�� � 6HXOV� TXHOTXHV� JURXSHV� HQ� UHVVRUWHQW� DYHF� SDUIRLV� GHV
GLIIÑUHQFHV� QRWDEOHV� SDU� UDSSRUW� DX[� DXWUHV� ÑWXGHV�� � $� (\QH�� OD� IRUÒW� HVW� SHX
IUÑTXHQWÑH� SDU� OHV� ERXUGRQV� HW� OHV� HVSÔFHV� JÑQÑUDOHPHQW� DVVRFLÑHV� Í� FH� PLOLHX� QH
UHVVRUWHQW� SDV� GH� OjDQDO\VH�� � 3DU� H[HPSOH�� %�� K\SQRUXP� UHFRQQX� FRPPH� HVSÔFH
IRUHVWLÔUH� SDU� OD� SOXSDUW� GHV� DXWHXUV� QRPPÑV� FL�GHVVXV�� HVW� LFL� FDUDFWÑULVWLTXH� GHV
OLVLÔUHV���$�(\QH��OH�JOLVVHPHQW�GHV�HVSÔFHV�IRUHVWLÔUHV�HQ�OLVLÔUH�SHXW�VjH[SOLTXHU�SDU
OH�IDLW�GX�PDQTXH�GH�UHVVRXUFHV�GDQV�OH�VRXV�ERLV��IOHXUV�IDQÑHV�GXUDQW�OD�SÑULRGH�GH
UÑFROWH�HQ�������

/HV� ÑWXGHV� TXL� RQW� VHUYL� Í� ÑWDEOLU� OD� FODVVLILFDWLRQ� ÑFRORJLTXH� GHV� ERXUGRQV
�3LWWLRQL�	�6FKPLGW��������5HLQLJ���������'HOPDV��������3HNNDULQHQ��������7HUÌV�������
5DVPRQW�� ������ 5DVPRQW� HW� DO��� HQ� SUÑSDUDWLRQ��� RQW� ÑWÑ� UÑDOLVÑHV� VXU� GH� YDVWHV
WHUULWRLUHV�JÑRJUDSKLTXHV���$�FHWWH�ÑFKHOOH��OD�FDUDFWÑULVDWLRQ�ÑFRORJLTXH�GHV�ERXUGRQV
SDU� OD�SK\VLRQRPLH�YÑJÑWDOH� VHPEOH�ÒWUH�XQH�ERQQH�DSSURFKH�� �&HSHQGDQW�� VXLYDQW
OHV� UÑJLRQV� ÑWXGLÑHV�� FHUWDLQHV� HVSÔFHV� SDUWLFXOLÔUHPHQW� XELTXLVWHV� WHOOHV� TXH� %�
ODSLGDULXV�HW�%�� WHUUHVWULV� HQWUH�DXWUHV�� FKDQJHQW�GjKDELWDW� �SK\VLRQRPLH�YÑJÑWDOH��� �$
OjÑFKHOOH� ORFDOH�� DX� VHLQ�GH� OD� FRPPXQH�Gj(\QH�� OD�SK\VLRQRPLH�YÑJÑWDOH�QjDSSDUDÖW
SDV� ÒWUH� XQ� IDFWHXU� SDUWLFXOLÔUHPHQW� GÑWHUPLQDQW� TXDQW� Í� OD� GLVWULEXWLRQ� GHV
ERXUGRQV�� � /D�YDULDQFH� H[SOLTXÑH�SDU� FHWWH� YDULDEOH�QjH[FÔGH�SDV� Í�(\QH� ����GH� OD
YDULDQFH� GX� MHX�GH� GRQQÑHV�� �'jDXWUHV� IDFWHXUV� SOXV� �VXEWLOV�� LQWHUYLHQQHQW� GDQV� OD
FRPSOH[LWÑ�GH�OD�UHODWLRQ�HQWUH�OD�GLVWULEXWLRQ�GjXQH�HVSÔFH�FRQVLGÑUÑH�HW�OH�PLOLHX�
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���������/HV�SODQWHV�EXWLQÑHV

/D�JUDQGH�SDUW�GH�YDULDQFH�������WDE�����HW�����H[SOLTXÑH�SDU�OHV�SODQWHV�GDQV
OD�GLVWULEXWLRQ�GHV�ERXUGRQV�UÑVXOWH�GX�IDLW�TXH�FHV�GHUQLHUV�RQW�EHVRLQ�GHV�SODQWHV
SRXU� VjDOLPHQWHU�� � &HX[�FL� VRQW� LQIÑRGÑV� DX[� IOHXUV� SDU� OHXU� UÑJLPH� DOLPHQWDLUH
�QHFWDU�HW�SROOHQ����,O�H[LVWH�XQH�UHODWLRQ�ÑWURLWH�HQWUH�OHV�JHQUHV�GH�SODQWHV�EXWLQÑHV�HW
OD�GLVWLQFWLRQ�GHV�WURLV�JUDQGV�JURXSHV�DOWLWXGLQDX[�GH�ERXUGRQV���(Q�HIIHW��OHV�SODQWHV
OLPLWÑHV�DX[�EDVVHV�DOWLWXGHV�QH�SHXYHQW�DWWLUHU�TXH�OHV�ERXUGRQV�VXVFHSWLEOHV�GH�OHV
EXWLQHU�Í�FHWWH�DOWLWXGH���&jHVW�DLQVL�TXH�OH�JHQUH�&HQWDXUHD��OLPLWÑ�Í�(\QH�DX[�SUÑV�GH
IDXFKH��QH�SHXW�ÒWUH�SROOLQLVÑ�HVVHQWLHOOHPHQW�TXH�SDU�OH�JURXSH�GH�ERXUGRQV�GH�EDVVH
DOWLWXGH��%��FRQIXVXV��%��V\OYDUXP��%��ODSLGDULXV�{����'H�PÒPH��OHV�JHQUHV�0LQXDUWLD�HW
3RWHQWLOOD�SUÑVHQWV�GDQV�OHV�SHORXVHV�DOSLQHV�QH�SHXYHQW�ÒWUH�EXWLQÑV�TXH�SDU�OjHVSÔFH
SUÑVHQWH� Í� FHWWH� DOWLWXGH�� %�� PRQWLFROD�� � /D� UHODWLRQ� ÑWURLWH� YRLUH� H[WUÒPH� HQWUH� XQ
SROOLQLVDWHXU� HW� XQH� HVSÔFH� GH� SODQWH� �ROLJROHFWLVPH�� WHOOH� TXH� %�� JHUVWDHFNHUL� SRXU
$FRQLWXP�YXOSDULD� HVW� OjH[HPSOH� W\SH�GH� OD� GÑSHQGDQFH�GX� ERXUGRQ�SRXU� VD� SODQWH
QRXUULFLÔUH��)UH\�*HVVQHU������������HW�������'HOPDV��������5DVPRQW��������5RXVVHDX�
��������'H�FH�IDLW�� LO�HVW�ORJLTXH�TXH�OD�GLVWULEXWLRQ�GH�%��JHUVWDHFNHUL�FR×QFLGH�Í�(\QH
DYHF�OD�UÑSDUWLWLRQ�Gj$FRQLWXP�YXOSDULD�

3RXU�OH�SDUWDJH�GHV�UHVVRXUFHV��OD�UÔJOH�Gj,QRX\H������D������E��������ÑWDEOLW�OD
FRH[LVWHQFH� GjXQ�PD[LPXP�GH� WURLV� W\SHV� GjHVSÔFHV� HQ� IRQFWLRQ� GH� OD� ORQJXHXU� GH
OHXU�ODQJXH��HVSÔFHV�Í�ODQJXH�FRXUWH��PR\HQQH�HW�ORQJXH��HW�GjXQH�HVSÔFH�YROHXVH�GH
QHFWDU�GDQV�XQ�PÒPH�PLOLHX�� �$�(\QH��GDQV�OHV�VHXOV�SUÑV�GH�IDXFKH�����HVSÔFHV�GH
ERXUGRQV�RQW� ÑWÑ�REVHUYÑHV�� � 3DUPL� FHV� ��� HVSÔFHV�� LO� Qj\� D� SDV� XQH� UHSUÑVHQWDWLRQ
XQLTXH�GH�FKDTXH�W\SH�GH�ODQJXH���5DVPRQW��5DVPRQW������HW�5DVPRQW�HW�DO���������D
GÑPRQWUÑ�TXH�OD�UÔJOH�Gj,QRX\H�QH�SHXW�VjDSSOLTXHU�GDQV�OHV�UÑJLRQV�Í�FOLPDW�LQVWDEOH
VXLWH� DX[� H[WLQFWLRQV� DOÑDWRLUHV�GjHVSÔFHV� Í� FDXVH� GX�PDXYDLV� WHPSV� �FIU� LQVWDELOLWÑ
FOLPDWLTXH����&HV�FRQGLWLRQV�LQVWDEOHV�VRQW�SUÑVHQWHV�Í�(\QH�

���������7\SRORJLH�&25,1(

/D� YDULDQFH� H[SOLTXÑH� SDU� FHWWH� YDULDEOH� GÑPRQWUH� VRQ� LQIOXHQFH� VXU� OD
UÑSDUWLWLRQ�GHV�ERXUGRQV���6RQ�UÛOH�LQWHUPÑGLDLUH�HQWUH�OD�SK\VLRQRPLH�YÑJÑWDOH�HW�OHV
SODQWHV� SHUPHW� XQH� FHUWDLQH� FDUDFWÑULVDWLRQ� GH� OD� GLVWULEXWLRQ� GHV� HVSÔFHV�� � /H
0HVREURPLRQ� S\UÑQÑR�FDWDODQ� HW� OD� FODLULÔUH� Í� (SLORELXP� DQJXVWLIROLXP� HW� 'LJLWDOLV
SXUSXUHD� �FRGÑV� UHVSHFWLYHPHQW� ������� HW� �������� FDUDFWÑULVHQW� QRWDPPHQW� FHUWDLQV
JURXSHV�GH�ERXUGRQV��%��FRQIXVXV��%��V\OYDUXP��%��ODSLGDULXV��%��XGHUDWXV�{��
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�������5HODWLRQV�HVSÔFHV�KDELWDWV

&DUDFWÑULVDQW�GLIIÑUHPPHQW�XQH�VWDWLRQ�GRQQÑH��OHV�WURLV�YDULDEOHV�FRQVLGÑUÑHV
GDQV� FH� WUDYDLO� �SK\VLRQRPLH� YÑJÑWDOH�� W\SRORJLH� &25,1(�� HW� SULQFLSDOHV� SODQWHV
EXWLQÑHV�� VRQW� FRUUÑOÑHV� HQWUH� HOOHV�� � /jH[LVWHQFH� GH� FHV� LQWHUFRUUÑODWLRQV� UHQG
GLIILFLOHPHQW� FRPSWH� GH� OD� SUÑSRQGÑUDQFH� GjXQ� GHV� IDFWHXUV� GDQV� OD� GLVWULEXWLRQ
GjXQH� HVSÔFH�� � 3DU� H[HPSOH�� LO� HVW� DLQVL� SHX� DLVÑ� GH� FRQQDÖWUH� OH� IDFWHXU� OH� SOXV
SHUWLQHQW� SRXU� GÑFULUH� OD� GLVWULEXWLRQ� GH� %�� PRQWLFROD� HQWUH�� OjDOWLWXGH�� OD� SHORXVH
DOSLQH��7RF���OD�SHORXVH�Í�)HVWXFD�SDQLFXODWD��W\SRORJLH�&25,1(��������HW�OHV�JHQUHV
3RWHQWLOOD�RX�0LQXDUWLD�� �'H�PÒPH�SRXU�%��V\OYDUXP�Rã�OHV�IDFWHXUV�VRQW�� OHV�SUÑV�GH
IDXFKH�� OH� 0HVREURPLRQ� S\UÑQÑR�FDWDODQ� �W\SRORJLH� &25,1(� �������� HW� OH� JHQUH
&HQWDXUHD��FIU�WDEOHDX�����

/HV� FRHIILFLHQWV� GH� FRUUÑODWLRQ� UHODWLYHPHQW� SHX� ÑOHYÑV� �DX� PD[LPXP�� ����
SRXU� OD� FRUUÑODWLRQ� HQWUH� %�� PRQWLFROD� �� 3HORXVH�)�SDQLFXODWD�� VRQW� Í� PHWWUH� HQ
SDUDOOÔOH� DYHF� OHV� YDULDEOHV� FDQRQLTXHV� TXL� QjH[SOLTXHQW� MDPDLV� SOXV� GH� ���� GH� OD
YDULDQFH� �$&&��� � &HFL� SHUPHW� QÑDQPRLQV� GH� GÑJDJHU� FHUWDLQHV� UHODWLRQV� HQWUH� OHV
HVSÔFHV� HW� OHXU� PLOLHX�� � 'HV� JURXSHV� ÑFRORJLTXHV� FRKÑUHQWV� SHXYHQW� ÒWUH� PLV� HQ
ÑYLGHQFH�VXU�EDVH�GHV�DIILQLWÑV�FRPPXQHV�GHV�HVSÔFHV�SRXU�FHUWDLQV�IDFWHXUV�

'DQV� FH� WUDYDLO�� OHV� SUHIHUHQGXP� ÑFRORJLTXHV� RQW� ÑWÑ� ÑWDEOLV� HQ� FRQVLGÑUDQW
JOREDOHPHQW�OHV�LQGLYLGXV�VDQV�GLVWLQFWLRQ�GH�FDVWHV�RX�GH�VH[HV���(Q�HIIHW��OH�PDQTXH
GH�GRQQÑHV�QjD�SDV�SHUPLV�GH�GÑWHUPLQHU�OHV�QLFKHV�ÑFRORJLTXHV�VSÑFLILTXHV�SRXU�OHV
GLIIÑUHQWV� VH[HV�� �'HV�GLIIÑUHQFHV�GDQV� OHV�SUÑIÑUHQFHV�GjKDELWDWV� HQWUH� OHV� VH[HV�RQW
QÑDQPRLQV�ÑWÑ�FRQVWDWÑHV�SDU�6YHQVVRQ���������3HNNDULQHQ��������HW�7HUÌV����������'H
SOXV�� GjDSUÔV� /XQGEHUJ� 	� 5DQWD� �������� OD� FRPSOH[LWÑ� GH� OD� GÑWHUPLQDWLRQ� GHV
KDELWDWV�UÑVXOWH�HQ�PRQWDJQH�GHV�GLIIÑUHQFHV�GH�ORFDOLVDWLRQ�GHV�VLWHV�VDLVRQQLHUV�GH
EXWLQDJH� �ÑWDJHPHQW� GHV� IORUDLVRQV� HQ� IRQFWLRQ� GH� OjDOWLWXGH��� � 6HORQ� 6YHQVVRQ� 	
/XQGEHUJ���������OjÑWXGH�GHV�VLWHV�GH�QLGLILFDWLRQ�HVW�XQH�PHLOOHXUH�DSSURFKH�SRXU�OD
GÑWHUPLQDWLRQ�GHV�QLFKHV�ÑFRORJLTXHV�GHV�ERXUGRQV����%��K\SQRUXP�HVW�FRQVLGÑUÑ�SDU
EHDXFRXS� GjDXWHXUV� FRPPH� XQH� HVSÔFH� GH� IRUÒW� �3LWWLRQL� 	� 6FKPLGW�� ������ 5HLQLJ�
������'HOPDV��������7HUÌV��������3HNNDULQHQ��������5DVPRQW����������&HWWH�HVSÔFH��HQ
HIIHW�� QLFKH� GDQV� OHV� FDYLWÑV� GHV� DUEUHV�� � $� (\QH�� OjREVHUYDWLRQ� GH� %�� K\SQRUXP� HQ
OLVLÔUH�VXJJÔUH�TXH�OD�GÑWHUPLQDWLRQ�GHV�KDELWDWV�VXU�EDVH�GHV�VSÑFLPHQV�FROOHFWÑV�HVW
XQH�PRLQV�ERQQH�DSSURFKH���/HV�LQGLYLGXV�DSSDUDLVVHQW�SOXV�HUUDWLTXHV�GX�SRLQW�GH
YXH� GH� OHXU� GLVWULEXWLRQ� GX� IDLW� TXjLOV� VH� GÑSODFHQW� VHORQ� OD� GLVSRQLELOLWÑ� GHV
UHVVRXUFHV��IHPHOOHV�HW�RXYULÔUHV��RX� OjDFWLYLWÑ�UHSURGXFWULFH� �IHPHOOHV�HW�PËOHV��� �/D
GÑWHUPLQDWLRQ�ÑFRORJLTXH�GH�OjHVSÔFH�QjHVW�GRQF�SDV�DLVÑH�
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/HV� ERXUGRQV� YLYHQW� GDQV� XQ� HQYLURQQHPHQW� FRPSOH[H� Rã� GH� QRPEUHX[
IDFWHXUV� �OH� FOLPDW�� OjDOWLWXGH�� OD� IORUH� HW� OH� W\SH� GH� VRO� QRWDPPHQW�� H[HUFHQW� OHXUV
LQIOXHQFHV�� � &HWWH� JUDQGH� FRPSOH[LWÑ� HQJHQGUH� GÔV� ORUV� XQH� JUDQGH� GLYHUVLWÑ
GjKDELWDWV� TXL� SHUPHW� OH� GÑYHORSSHPHQW� GjXQ� QRPEUH� LPSRUWDQW� GjHVSÔFHV�� � /H
PDLQWLHQ� GX� QRPEUH� LPSRUWDQW� GjHVSÔFHV� Í� (\QH� HVW� DVVXUÑ� SDU� OHV� YDULDWLRQV
FOLPDWLTXHV�EUXWDOHV�

�����&RQVHUYDWLRQ�GX�SDWULPRLQH�IDXQLTXH

5HFRQQX� GHSXLV� SOXV� GH� GHX[� VLÔFOHV� FRPPH� VLWH� ERWDQLTXH� H[FHSWLRQQHO
�$PLJR�	�%HUOLF���������(\QH�HVW�ÑJDOHPHQW�SRXUYX�GjXQH�JUDQGH�ULFKHVVH� IDXQLTXH
GXH� Í� OD� JUDQGH� GLYHUVLWÑ� GjKDELWDWV� FRQFHQWUÑH� VXU� XQH� IDLEOH� VXSHUILFLH�� � &HWWH
GLYHUVLWÑ�VSÑFLILTXH�ÑOHYÑH��FDUDFWÑULVÑH�Í�OD�IRLV�SDU�GHV�HVSÔFHV�UDUHV�HW�GHV�HVSÔFHV
SOXV� EDQDOHV� FRQVWLWXH� OjRULJLQDOLWÑ� Gj(\QH�� � /D� SUÑVHQFH� QRWDEOH� GjHVSÔFHV� UDUHV� Í
OjÑFKHOOH�QDWLRQDOH�YRLUH�HXURSÑHQQH�VXVFLWH�SOXV�HQFRUH�OD�FRQVHUYDWLRQ�HW�OD�JHVWLRQ
GH�FH�VLWH�Í�JUDQG�LQWÑUÒW�ELRORJLTXH���'DQV�OjLPPÑGLDW��LO�Qj\�D�SDV�GH�PHQDFH�SHVDQW
VXU� OH� YDOORQ�� � &HOXL�FL� ÑWDQW� FODVVÑ� UÑVHUYH� QDWXUHOOH�� LO� HVW� VRXPLV� Í� XQ� PRGH� GH
JHVWLRQ� HVVHQWLHOOHPHQW� SDVWRUDOH�� � /H� SËWXUDJH� OLPLWH� OjH[SDQVLRQ� GH� SODQWHV� WHOOHV
TXH�5KRGRGHQGURQ� IHUUXJLQHXP��&\WLVXV� SXUJDQV� TXL� RQW� WHQGDQFH� Í� HQYDKLU� SOXV� RX
PRLQV� UDSLGHPHQW� OH� PLOLHX�� � /jRXYHUWXUH� GX� PLOLHX� SHUPHW� OH� PDLQWLHQ� YRLUH� OH
GÑYHORSSHPHQW�GH�SODQWHV�SOXV�UDUHV��H[���$FRQLWXP�YXOSDULD����(Q�UÑVXPÑ��OD�SËWXUDJH
DLGH�DXVVL�Í�PDLQWHQLU�OD�ELRGLYHUVLWÑ�HQ�JDUDQWLVVDQW�OjRXYHUWXUH�GHV�PLOLHX[�

%�� JHUVWDHFNHUL� HVW� XQH� HVSÔFH� Í� KDXWH� YDOHXU� SDWULPRQLDOH� Í� OjÑFKHOOH
HXURSÑHQQH�� � /D� UHODWLRQ� ÑWURLWH� TXL� OH� OLH� Í�$FRQLWXP� YXOSDULD� UÑFODPH� XQ� VXLYL� GH
OjÑYROXWLRQ�GH�OD�GLVWULEXWLRQ�ORFDOH�GH�OD�SODQWH�QRXUULFLÔUH�

$X� QLYHDX� GX� YLOODJH�� XQ� KDELWDW� UHVVRUW� FRPPH� SRUWHXU� GjXQH� JUDQGH
GLYHUVLWÑ�� OH�PHVREUHPLRQ�S\UÑQÑR�FDWDODQ� �FRGH� ��������� �&H� FRGH�&25,1(� UHSULV
GDQV� OD� OLVWH�GHV� W\SHV�GjKDELWDWV�QDWXUHOV�GjLQWÑUÒW� FRPPXQDXWDLUH� �$QQH[H� ,�GH� OD
'LUHFWLYH�������&(��������QjHVW�SDV�Í�QÑJOLJHU���&H�W\SH�GH�PLOLHX�QÑFHVVLWH�GjDLOOHXUV
OD� GÑVLJQDWLRQ� GH� ]RQHV� VSÑFLDOHV� GH� FRQVHUYDWLRQ� �'LUHFWLYH� ������&((��� � ,O
UHQIHUPH� GH� SOXV� GHV� HVSÔFHV� WHOOHV� TXH� %�� V\OYDUXP�� %�� FRQIXVXV�� %�� KXPLOLV� HW� %�
VXEWHUUDQHXV� Í� KDXWH� YDOHXU� SDWULPRQLDOH� Í� OjÑFKHOOH� HXURSÑHQQH�� � &HUWDLQHV� GH� FHV
HVSÔFHV�GjDLOOHXUV��%��V\OYDUXP��%��KXPLOLV�HW�%��VXEWHUUDQHXV�� VRQW�HQ�UÑJUHVVLRQ�GDQV
SOXVLHXUV� SD\V� HXURSÑHQV� HW� IRQW� OjREMHW� GjXQ� SURJUDPPH� GH� FRQVHUYDWLRQ� DX
5R\DXPH�8QL��$OIRUG��������:LOOLDPV��������5DVPRQW�HW�DO���HQ�SUÑSDUDWLRQ��
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(Q�GHKRUV�GX�YDOORQ�� OjDJULFXOWXUH� WUDGLWLRQQHOOH�PL[WH�� WRXMRXUV�GjDFWXDOLWÑ� Í
(\QH��D�FRQWULEXÑ�DX�PDLQWLHQ�GH�OD�JUDQGH�GLYHUVLWÑ�IORUDOH�GHSXLV�GHV�VLÔFOHV���8QH
EDQDOLVDWLRQ� GH� FHOOH�FL� SDU� GHV� PRGLILFDWLRQV� GHV� SUDWLTXHV� DJULFROHV� DXUDLW� XQH
FRQVÑTXHQFH�QÑIDVWH�VXU�OD�GLYHUVLWÑ�GHV�ERXUGRQV��0ÌQG�HW�DO�����������/D�ELRGLYHUVLWÑ
IORUDOH�DLQVL�TXH�OjH[LVWHQFH�GH�FRQGLWLRQV�SDUWLFXOLÔUHV��FOLPDW��YHQWV�{��LQGXLVHQW�OD
IRUPDWLRQ� GH� QRPEUHX[� PLFURKDELWDWV�� � /HXU� SHUPDQHQFH� HVW� OjXQ� GHV� IDFWHXUV
SULQFLSDX[�DIIHFWDQW�OD�GLYHUVLWÑ�IDXQLTXH�GH�ERXUGRQV��%DQDV]DN���������WRXW�FRPPH
OjLQVWDELOLWÑ�FOLPDWLTXH��5DVPRQW��������5DVPRQW�HW�DO���������

���&RQFOXVLRQ

/D�IDXQH�GH�ERXUGRQV�WUÔV�GLYHUVLILÑH�HW�RULJLQDOH�TXL�VH�UHQFRQWUH�Í�(\QH�UHQG
FRPSWH�GX�FDUDFWÔUH�H[FHSWLRQQHO�GH�FH�PLOLHX���$�OjÑFKHOOH�GH�OD�FRPPXQH��LO�QjD�SDV
ÑWÑ�SRVVLEOH�GjÑWDEOLU�GHV�JURXSHV�ÑFRORJLTXHV�VXU�EDVH�GjXQ�VHXO�IDFWHXU�FRPPH�FHOD
D� ÑWÑ� UÑDOLVÑ� ORUV� GjÑWXGHV� DQWÑULHXUHV�� � /D� FRPSOH[LWÑ� GX� PLOLHX� LPSRVH� OD
FRQVLGÑUDWLRQ� GH� QRPEUHXVHV� YDULDEOHV� SRXU� WHQWHU� GjH[SOLTXHU� OHV� GLVWULEXWLRQV
VSÑFLILTXHV�� � /jLQIOXHQFH� UHODWLYH� GHV� GLIIÑUHQWV� IDFWHXUV� YDULH� VHORQ� OjHVSÔFH
FRQVLGÑUÑH�� �/D�SUÑVHQFH�GH�QRPEUHX[�SDUDPÔWUHV��DOWLWXGH��FOLPDW��YHQWV�� IOHXUV�{�
LQGXLW� OjH[LVWHQFH� GH� QRPEUHX[�PLFURKDELWDWV�� � &HWWH� GLYHUVLWÑ� GjKDELWDWV� DLQVL� TXH
OjLQVWDELOLWÑ�VHPEOHQW�ÒWUH�OHV�ÑOÑPHQWV�SUÑSRQGÑUDQWV�H[SOLTXDQW�OD�JUDQGH�GLYHUVLWÑ
IDXQLTXH� GHV� ERXUGRQV� Í� (\QH�� /jLQIOXHQFH� GHV� YHQWV� DLQVL� TXH� OjÑWDJHPHQW� HQ
DOWLWXGH�QH�VHPEOHQW�MRXHU�TXjXQ�UÛOH�VHFRQGDLUH�RX�LQGLUHFW�
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���%LEOLRJUDSKLH

$OIRUG��'�9����������%XPEOHEHHV��'DYLV�3R\QWHU��/RQGRQ��;,,�������SS������SOV�

$PLHW��)��������� �'LH�%LHQHQIDXQD�LQ�GHU�8PJHELQJ�YRQ�6RORWKXUQ��%XOOHWLQ�GH� OD�VRFLÑWÑ� HQWRPRORJLTXH
VXLVVH�������������

$PLHW�� )��� ������ �+\PHQRSWHUD� $SLGDH�� ��� 7HLO�� $OOJHPHLQHU� 7HLO�� *DWWXQJVVFKOâVVHO�� GLH� *DWWXQJHQ� $SLV�
%RPEXV�XQG�3VLWK\UXV���,QVHFWD�+HOYHWLFD������1HXFKËWHO�����SS�

$PLJR��-��-��	�*��%HUOLF���������5ÑVHUYH�QDWXUHOOH�GH�OD�9DOOÑH�Gj(\QH��'ÑSDUWHPHQW�GHV�3\UÑQÑHV�2ULHQWDOHV�
ÑWXGH�VFLHQWLILTXH���$VVRFLDWLRQ�&��+��)ODKDXW��3HUSLJQDQ�����SS�

%DQDV]DN��-����������(IIHFWV�RI�KDELWDW�KHWHURJHQHLW\�RQ�WKH�GLYHUVLW\�DQG�GHQVLW\�RI�SROOLQDWLQJ�LQVHFWV�
,Q��,QWHUFKDQJHV�RI�,QVHFWV�������.OXZHU�$FDGHPLF�3XEOLVKHUV��1HWKHUODQGV��SS���������

%DUELHU��<��	�3��5DVPRQW�������� �&DUWR�)DXQD�)ORUD�� ORJLFLHO� GH� FDUWRJUDSKLH� GH� GRQQÑHV� ELRJÑRJUDSKLTXHV�
9HUVLRQ������8QLYHUVLWÑ�0RQV�+DLQDXW�����SS����&'�520�

%DUELHU��<���3��5DVPRQW��0��'XIUÒQH�	� -��0��6LEHUW�� ������ �'DWD� )DXQD�)ORUD�� � 9HUVLRQ� ����� 8QLYHUVLWÑ
0RQV�+DLQDXW������SS���&'�520

%HDXPRQW�� -�� GH�� ������ � /HV� +\PÑQRSWÔUHV� DFXOÑDWHV� GX� 3DUF� 1DWLRQDO� 6XLVVH� HW� GHV� UÑJLRQV
OLPLWURSKHV��(UJHEQLVVH� GHV�:LVVHQVFKDIWOLFKH� 8QWHUVXFKXQJHQ� GHU� 6FKZHL]HULVFKHQ�1DWLRQDOSDUNV�
����������

%UDXQ�%ODQTXHW�� -��� ������ /D� YÑJÑWDWLRQ� DOSLQH� GHV� 3\UÑQÑHV�2ULHQWDOHV�� &RQVHMR� VXSHULRU� GH
LQYHVWLJDFLRQHV�FLHQWLILFDV��%DUFHORQD������SS�

%ULVVH�� +��� ������ � &RPSRUWHPHQW� FOLPDWLTXH� GHV� SODQWHV�� � KWWS���MXSLWHU�X�
�PUV�IU�aPVF��ZZZ�&RPSFOL�KWP����SS�

&HQWUH�1DWLRQDO�GH�OD�5HFKHUFKH�6FLHQWLILTXH���������&DUWH�GH�OD�YÑJÑWDWLRQ�Q£������ÔPHÑGLWLRQ��3HUSLJQDQ�

&RPED��0����������&RQWULEXWR�DOOD�FRQRVFHQ]D�GHL�%RPEXV�/DWU��H�3VLWK\UXV�/HS��GHOOH�9DOOL�GHO�3HOOLFH�
$QJURJQD�� *HUPDQDVFD� �$OSL� &R]LH�� �+\PHQRSWHUD�� $SRLGHD��� � )UDJPHQWD� (QWRPRORJLFD
,WDOLDQD���������������

&RPED�� 0��� ������ � %RPEXV� H� 3VLWK\UXV� GHOOH� UHJLRQL� DOSLQH� RFFLGHQWDOL�� � 0HPRULH� GHOOD� 6FLHWD
(QWRPRORJLFD�,WDOLDQD�����������

'DJQHOLH��3����������6WDWLVWLTXH�7KÑRULTXH�HW�$SSOLTXÑH�7RPH�����/HV�3UHVVHV�$JURQRPLTXHV�GH�*HPEORX[�
����SS�

'HOPDV��5����������&RQWULEXWLRQ�Í�OjÑWXGH�GH�OD�IDXQH�IUDQÐDLVH�GHV�%RPELGDH��+\PHQRSWHUD��$SRLGHD�
%RPELGDH����$QQOV�6RF��HQW��)U���1�6����������������
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'LUHFWLYH�������&((�GX�FRQVHLO�GX����PDL������FRQFHUQDQW�OD�FRQVHUYDWLRQ�GHV�KDELWDWV�QDWXUHOV�DLQVL
TXH�GH� OD� IDXQH�HW�GH� OD� IORUH�VDXYDJHV�� � -RXUQDO� RIILFLHO� GHV�&RPPXQDXWÑV� HXURSÑHQQHV�QXPÑUR�
/����GX�����������S��

'LUHFWLYH� ������&(� GX� &RQVHLO� GX� ��� RFWREUH� ����� SRUWDQW� DGDSWDWLRQ� DX� SURJUÔV� WHFKQLTXH� HW
VFLHQWLILTXH�GH�OD�GLUHFWLYH�������&((�FRQFHUQDQW�OD�FRQVHUYDWLRQ�GHV�KDELWDWV�QDWXUHOV�DLQVL
TXH�OD�IDXQH�HW�GH�OD�IORUH�VDXYDJHV���-RXUQDO�RIILFLHO�GHV�&RPPXQDXWÑV�HXURSÑHQQHV��QXPÑUR�/���
GX����������S�����

'XIUÒQH�� 0��� ������ � %LRJÑRJUDSKLH� HW� (FRORJLH� GHV� FRPPXQDXWÑV� GH� &DUDELGDH� HQ� :DOORQLH�� � 7KÔVH� GH
GRFWRUDW��8QLYHUVLWÑ�&DWKROLTXH�GH�/RXYDLQ������SS�

'XULHX[�� (��$��� ������ � (WXGH� GHV� FKRL[� IORUDX[� GHV� ERXUGRQV� �+\PHQRSWHUD�� $SLGDH�� GH� OD� YDOOÑH� Gj(\QH
�)UDQFH��3\UÑQÑHV�2ULHQWDOHV����0ÑPRLUH�GH�OLFHQFH��8QLYHUVLWÑ�GH�0RQV�+DLQDXW������SS�

'\OHZVND��0����������7KH�GLVWULEXWLRQ�RI�WKH�VSHFLHV�RI�JHQXV�%RPEXV�/DWU�� LQ�3RODQG�� �$FWD�=RRORJLFD
&UDFRYLHQVD����������������

'\OHZVND��0����������7KH�$SRLGHD�RI�WKH�%DELD�*RUD�0RQWDLQ���$FWD�=RRORJLFD�&UDFRYLHQVLD�������������
����

)UH\�*HVVQHU�� (��� ����������� )DXQD� LQVHFWRUXP� KHOYHWLDH�� +\PHQRSWHUD� $SLGDH�� 9RO�� ,�� *HVHOOLJ
OHEHQGH� %LHQHQ�� 8UELHQHQ� XQG� 6FKHQNHOVHPPOHU�� � 0LWWHLOXQJHQ� GHU� 6FKZHL]HULVFKHQ
(QWRPRORJLVFKHQ�*HVHOOVFKDIW���������������������������������

)UH\�*HVVQHU��(����������)DXQD�LQVHFWRUXP�KHOYHWLDH��+\PHQRSWHUD�$SLGDH��9RO��,,��%DXFKVDPPOHU�XQG
6FKPDURW]HUELHQHQ���0LWWHLOXQJHQ�GHU�6FKZHL]HULVFKHQ�(QWRPRORJLVFKHQ�*HVHOOVFKDIW��������������

+DQVNL�� ,��������� �&RPPXQLWLHV�RI�EXPEOHEHHV�� WHVWLQJ� WKH� FRUH�VDWHOOLWH� VSHFLHV� K\SRWKHVLV�� �$QQDOHV
(QWRPRORJLFL�)HQQLFL�����������

+HLQULFK��%����������%XPEOHEHH�HFRQRPLFV���+DUYDUG�8QLYHUVLW\�3UHVV��&DPEULGJH������SS�

,QRX\H��'�������D���6SHFLHV�6WUXFWXUH�RI�%XPEOHEHH�&RPPXQLWLHV�LQ�1RUWK�$PHULFD�DQG�(XURSH�� �7KH
UROH� RI� $UWKURSRGV� LQ� IRUHVW� HFRV\VWHPV�� ,Q�� 0DWWVRQ�� :�� -��� %HUOLQ�� +HLGHOEHUJ�� 1HZ�<RUN�
6SULQJHU�������

,QRX\H��'�������E���5HVVRXUFH�SDUWLWLRQLQJ�LQ�EXPEOHEHHV���1HZ�<RUN�(QWRPRORJLFDO�6RFLHW\������������
����

,QRX\H��'��������� �5HVVRXUFH�SDUWLWLRQLQJ� LQ�EXPEOHEHHV�� H[SHULPHQWDO� VWXGLHV�RI� IRUDJLQJ�EHKDYLRU�
(FRORJ\����������������

-RQJPDQ�� 5�+�*��� &�-�)�� WHU� %UDDN� 	� 2�)�5�� YDQ� 7RQJHUHQ�� ������ � 'DWD� DQDO\VLV� LQ� FRPPXQLW\� DQG
ODQGVFDSH�HFRORJ\��3XGRF��:DJHQLQJHQ������SS�

.UHEV��&�-���������(FRORJLFDO�0HWKRGRORJ\���+DUSHU�	�5RZ�3XEOLVKHUV��1HZ�<RUN�������SS�

.UXVHPDQ�� *��� ������ � 1RWHV� VXU� OHV� ERXUGRQV� S\UÑQÑHQV� GX� JHQUH� %RPEXV� GDQV� OHV� FROOHFWLRQV
QÑHUODQGDLVHV���%HDXIRUWLD����������������

/DWWLQ��*��GH���������*UXQGULVV�GHU�=RRJHRJUDSKLH��*XVWDY�)LVFKHU��-HQD������SS�



(FRORJLH�GHV�ERXUGRQV�Gj(\QH���6��,VHUE\W����������3DJH���

/HJHQGUH��/��	�3��/HJHQGUH���������(FRORJLH�QXPHULTXH���3UHVVHV�GH�Oj8QLYHUVLWÑ�GX�4XÑEHF��4XÑEHF�����
SS�

/ÜNHQ��$��������� � 6WXGLHV� RQ� 6FDQGLQDYLDQ�%XPEOH�%HHV� �+\PHQRSWHUD��$SLGDH���1RUVN� HQWRPRORJLVN
7LGVVNULIW��������������

/ÜNHQ�� $��� ������ � 6FDQGLQDYLDQ� VSHFLHV� RI� WKH� JHQXV� 3VLWK\UXV� /HSHOHWLHU� �+\PHQRSWHUD�� $SLGDH��
(QWRPRORJLFD�6FDQGLQDYLFD��VXSSO����������

/XQGEHUJ��+��	�(��5DQWD���������+DELWDW�DQG�IRRG�XWLOL]DWLRQ�LQ�D�VXEDUFWLTXH�EXPEOHEHH�FRPPXQLW\�
2LNRV�������������

0ÌQG��0���+��.DDYLVWH��.��.DVH��5��0ÌQG���������&XOWLYDWHG�ODQG�DV�KDELWDW�IRU�%XPEOHEHHV�LQ�(VWRQLD�
+��.DDYLVWH��.��.DVH�HW�5��0ÌQG��3URFHHGLQJV�RI�WKH�;;,9�1RUGLF�&RQJUHVV�RI�(QWRPRORJ\�������

0DS,QIR�3URIHVVLRQDO�YHUVLRQ�������������0DS,QIR�&RUSRUDWLRQ�7UR\��1HZ�<RUN�

0RF]DU�� ������ �0DJ\DURUV]DJ� HV� D� NÜUQ\H]Ü� WHUâOHWHN� GRQJRPÑKHLQHN� �%RPEXV� /DWU��� UHQG]HUH� ÑV
ÜNRORJLDMD��6\VWÔPH�HW�ÑFRORJLH�GHV�ERXUGRQV��%RPEXV�/DWU���GH�OD�+RQJULH�HW�GH�FHV�UÑJLRQV
YRLVLQHV����$QQDOHV�+LVWRULFR�1DWXUDOHV�0XVHL�1DWLRQDOLV�+XQJDULFL������������

2UQRVD� *DOOHJR�� &��� ������ � /D� VXEIDPLOLD� %RPELQDH� �+\P��� $SLGDH�� GH� OD� IDXQD� HVSDQROD�� � 7KÔVH�
8QLYHUVLGDG�&RPSOXWHQVH�GH�0DGULG������SS�

¿]EHN��+��� ������ � 3DODQGÜNHQ� YH� .DUJDSD]DUL� GDJODUL� DUL� �+\PHQRSWHUD�� $SRLGHD�� IDXQDVL�� � ,Q�� ;�
8OXVDO�%L\RORML�.RQJUHL�������7HPPX]�������(U]XUXP����������

3DWLQ\��6����������%LRJÑRJUDSKLH�HW�ÑFRORJLH�GHV�ERXUGRQV��+\PHQRSWHUD��$SLGDH��GHV�GÑSDUWHPHQWV�GH�/R]ÔUH�HW
Gj�$YH\URQ��)UDQFH��0DVVLI�&HQWUDO���0ÑPRLUH�GH�OLFHQFH��8QLYHUVLWÑ�GH�0RQV�+DLQDXW�����SS�

3HNNDULQHQ��$���������5HVRXUFH�SDUWLWLRQLQJ�DQG�FRH[LVWHQFH�LQ�EXPEOHEHHV��+\PHQRSWHUD��%RPELQDH��
$QQDOHV�(QWRPRORJLFL�)HQQLFL�����������

3HNNDULQHQ��$�� 	� 7HUÌV�� ,��� ������ � =RRJHRJUDSK\� RI� %RPEXV� DQG� 3VLWK\UXV� LQ� QRUWKZHVWHUQ� (XURSH
�+\PHQRSWHUD��$SLGDH����$QQDOHV�(QWRPRORJLFL�)HQQLFL�������������

3HNNDULQHQ��$����������5HVRXUFH�SDUWLWLRQLQJ�DQG�FRH[LVWHQFH�LQ�EXPEOHEHHV��K\PHQRSWHUD��%RPELQDH��
$QQDOHV�(QWRPRORJLFL�)HQQLFL������������

3HNNDULQHQ�� $��� ,�� 7HUÌV�� -�� 9LUDPR�	� -�� 3DDWHOD�� ������ � 'LVWULEXWLRQ� RI� EXPEOHEHHV� �+\PHQRSWHUD�
$SLGDH��%RPEXV�DQG�3VLWK\UXV��LQ�HDVWHUQ�IHQQRVFDQGLD���1RWXODH�(QWRPRORJLFDH�����������

3ÑUH]��-����������&DWDORJXH�GHV�0HOOLIÔUHV�GX�6XG�2XHVW���$FWD�6RF��/LQQ��%RUGHDX[�������������

3LWWLRQL��%��	�5�� 6FKPLGW�� ������ �'LH� %LHQHQ�GHV� VâGÜVWOLFKHQ�1LHGHUGRQDX�� ,��$SLGDH�� 3RGDOLULLGDH�
;\ORFRSLGDH�XQG�&HUDWLQLGDH���1LHGHUGRQDX��1DWXU�XQG�.XOWXU����������
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5DQWD�� (�� 	� 0�� 7LDLQHQ�� ������ � 6WUXFWXUH� LQ� VHYHQ� EXPEOHEHH� FRPPXQLWLHV� LQ� HDVWHUQ� )LQODQG� LQ
UHODWLRQ�WR�UHVRXUFH�DYLODELOLW\���+RODUFWLF�(FRORJ\�����������

5DQWD��(��	�.���9HVSVÌOÌLQHQ�������� �:K\�DUH�WKHUH�VR�PDQ\�VSHFLHV"� �6SDFLR�WHPSRUDO�KHWHURJHQHLW\
DQG�QRUWKHUQ�EXPEOHEHH�FRPPXQLWLHV���2LNRV�����������

5DVPRQW�� 3��� ������ �0RQRJUDSKLH� ÑFRORJLTXH� HW� ]RRJÑRJUDSKLTXH� GHV� %RXUGRQV� GH� )UDQFH� HW� GH� %HOJLTXH
�+\PHQRSWHUD�� $SLGDH�� %RPELQDH��� � 7KÔVH� GH� GRFWRUDW�� )DFXOWÑ� GHV� 6FLHQFHV� DJURQRPLTXHV� GH
*HPEORX[��������/;,,�SS�

5DVPRQW��3��������� � (VSÔFHV� GH�%RXUGRQV� HQ� H[SDQVLRQ� HQ�%HOJLTXH� �+\PHQRSWHUD��$SLGDH��� �1RWHV
IDXQLTXHV�GH�*HPEORX[������������

5DVPRQW��3��������� �&HQWUHV�GH� ULFKHVVH� HW� FHQWUHV�GH�SDXYUHWÑ� GH� OD� IDXQH�GHV� %RXUGRQV�GH� )UDQFH
�+\PHQRSWHUD�� $SLGDH��� 7KÑRULH� Gj,QRX\H� FRQWUH� WKÑRULH� GH� 5DQWD� 	� 9HVSÌOÌLQHQ�� � ,Q�
/jXWLOLVDWLRQ� GHV� ,QYHQWDLUHV� LQIRUPDWLVÑV� Gj,QYHUWÑEUÑV� SRXU� Oj,GHQWLILFDWLRQ� HW� OD� 6XUYHLOODQFH
GjHVSDFHV�GH�JUDQG�LQWÑUÒW�IDXQLVWLTXH���-��GH�%HDXIRUW�	�+��0DXULQ��3DULV��QRYHPEUH�������FD���
SS�

5DVPRQW�3���%DUELHU�<���3DXO\�$��������� �)DXQLVWLTXH�FRPSDUÑH�GHV�+\PÑQRSWÔUHV�$SR×GHV�GH�GHX[
WHUULOV�GX�+DLQDXW�RFFLGHQWDO���1RWHV�IDXQLTXHV�GH�*HPEORX[�������������

5DVPRQW��3��� 3�$��(EPHU�� -�� %DQDV]DN�	�*�� YDQ�GHU�=DQGHQ�� ������ �+\PHQRSWHUD�$SRLGHD�*DOOLFD�
/LVWH� WD[RQRPLTXH� GHV� DEHLOOHV� GH� )UDQFH�� GH� %HOJLTXH�� GH� 6XLVVH� HW� GX� *UDQG�'XFKÑ� GH
/X[HPERXUJ���%XOOHWLQ�GH�OD�6RFLÑWÑ�(QWRPRORJLTXH�GH�)UDQFH������+�6��������

5DVPRQW��3��������� �5DSSRUW�SUÑOLPLQDLUH�VXU�OD�IDXQH�GHV�ERXUGRQV��+\PHQRSWHUD��%RPELQDH��GHV�3\UÑQÑHV�
2ULHQWDOHV�� UÑVHUYHV�GH� OD�0DVVDQH�HW�GX�9DOORQ�Gj(\QH�� �8QLYHUVLWÑ�GH�0RQV�+DLQDXW��0RQV����
SS�

5DVPRQW�3���'XULHX[�(�$��,VHUE\W�6��	�%DUDFHWWL�0����������:K\�DUH�WKHUH�VR�PDQ\�EXPEOHEHHV�VSHFLHV
LQ�(\QH��)UDQFH��3\UÑQÑHV�2ULHQWDOHV��&HUGDJQH�"��,Q��3URFHHGLQJV�RI�WKH�ILUVW�6SHFLDOLVWVj0HHWLQJ
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$QQH[H�,
5HODWLRQ�HQWUH�OD�VXSHUILFLH�HW

OH�QRPEUH�GjHVSÔFHV�GH�ERXUGRQV

Territoires Surface (km²) Nombre
d'espèces

Fennoscandie Danemark 43075 28
Finlande 337030 38
Norvège 323895 36
Suède 449790 39

Iles britanniques Angleterre 130360 26
Ecosse 78750 19
Eire 68895 21
Irlande du Nord 14150 15
Pays de Galle 20760 23

Benelux Belgique 30520 30
Pays-Bas 41160 29
G-D Luxembourg 2585 15

Europe occidentale du sud Espagne continentale 492590 40
France continentale 535285 46

Pyrénées-Orientales 4116 34
Eyne 20,18 32

Italie continentale 251445 42
Suisse 41285 41

Europe centrale Allemagne 356840 40
Autriche 83855 45
Hongrie 93030 31
Pologne 312685 37
Tchéquie- Slovaquie 127899 39

Balkans Albanie 28750 25
Bosnie 51130 19
Bulgarie 110910 36
Croatie 56540 21
Grèce 131985 25
Macédoine-Skopje 25715 34
Monténégro 13810 28
Serbie-Kosovo 88360 30
Slovénie 20250 21
Ancienne Yougoslavie 235555 41

Europe de l'est Lituanie 65200 32
Roumanie 237500 41
Ukraine 603700 28
Biélorussie 208000 31
Estonie 45100 25

Proche-Orient Turquie 779450 49
Iran 1648000 36

Maghreb Algérie 2381745 4
Maroc 710850 5
Tunisie 164150 3
Libye 1759540 1
Ile de la Manche 194 15
Ile d' Ouessant 17 6
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$QQH[H�,,
$VVRFLDWLRQV�YÑJÑWDOHV�UHFRQQXHV�Í�(\QH

SDU�%UDXQ�%ODQTXHW�������

Présentation des différents groupements observés dans le Vallon

Saxifragetum mediaGroupement rupicole
Artenisieto drobetum

Crepidetum pygmaea
Iberidetum sphathulatae
Galeopsideto Poetum Fontquerii

Groupements des pierriers-éboulis

Senecietum leucophullae
Groupement des combes à neige Salicetum retusae

Bryetum Schleicheri
Montio-cardaminetea

Groupements fontinaux

Cratoneureto-Arabidetum
Caricetum DavallianeaGroupements des bas marais à laiches
Caricetum fuscae

Groupement nitrophiles rudéraux Chenopodium Taraxacetum
Elyno-sesleietea
Elyneto-Oxytropidetum

Pelouses calcicoles orophiles et nordiques

Festuceto-Trifolietum thalii
Caricetea curvulae
Curvuleto Leontidetum pyrenaici

Groupements des pelouses sèches
acidophiles et microthermes

Trifolieto-Phlectum nardetosum
Groupements à hautes herbes

(Mégaphorbiées)
Delphinieto-Trollietum

Vaccinio-picaetalia
Saxifrageto-Rhodoretum
Empetreto-Vaccinietum
Loiseleurieto-Cetrarietum
Genisteto-Arctostaphyletum

Landes et forêts de conifères acidophiles

Juniperion nanae

/D�ORFDOLVDWLRQ�LPSUÑFLVH�GHV�DVVRFLDWLRQV�YÑJÑWDOHV�GH�%UDXQ�%ODQTXHW��������QjD�SDV�SHUPLV

OjXWLOLVDWLRQ�GH�FHOOHV�FL�FRPPH�IDFWHXUV�VXVFHSWLEOHV�GH�VWUXFWXUHU�OD�IDXQH�GHV�ERXUGRQV�
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$QQH[H�,,,
/LVWH�GHV�VRXV�JHQUHV��GHV�HVSÔFHV�HW�GHV�VRXV�HVSÔFHV

GH�ERXUGRQV�Í�(\QH

Exclusivement inquilines Autres
Bombus (Psithyrus) rupestris (Fabricius, 1793)
ssp.  vasco (Lepeletier, 1832)

Bombus (Allopsithyrus) sp. (Popov, 1931)

Bombus (Aschtonipsithyrus) bohemicus Seidl, 1837
ssp.  bohemicus Seidl, 1837

Bombus (Metapsithyrus) campestris (Panzer, 1801)
ssp.  campestris (Panzer, 1801)

Bombus (Fernaldaepsithyrus) quadricolor (Lepeletier, 1832)
ssp. quadricolor (Lepeletier, 1832)

Bombus (Fernaldaepsithyrus) flavidus Eversmann, 1852
ssp. lutescens Pérez, 1890

Bombus (Fernaldaepsithyrus) sylvestris (Lepeletier, 1832)

Bombus (Fernaldaepsithyrus) norvegicus (Sparre Schneider, 1918)
ssp.  norvegicus (Sparre Schneider, 1918)

Bombus (Confusibombus) confusus Schenck, 1859
ssp. confusus Schenck, 1859
Bombus (Mendacibombus) mendax Gerstaecker, 1869
ssp. latofasciatus Vogt, 1909
Bombus (Bombus) terrestris (L., 1758)
ssp. lusitanicus Krüger, 1951
ssp. terrestris (L., 1758)
Bombus (Bombus) lucorum (L., 1761)
Bombus (Bombus) magnus Vogt, 1911
Bombus (Apligenobombus) wurflenii Radoszkowski, 1859
ssp.  pyrenaicus Vogt, 1909
Bombus (Pyrobombus) hypnorum (L., 1758)
ssp.  hypnorum (L., 1758)
Bombus (Pyrobombus) pratorum (L., 1761)
Bombus (Pyrobombus) pyrenaeus Pérez, 1879
ssp.  pyrenaeus Pérez, 1879
Bombus (Pyrobombus) monticola Smith, 1849
ssp.  rondoui Vogt, 1909
Bombus (Melanobombus) lapidarius (L., 1758)
ssp.  lapidarius (L., 1758)
ssp.  decipiens Pérez, 1879
Bombus (Melanobombus) sicheli Radoszkowski, 1859
ssp.  flavissimus Tkalcu, 1974
Bombus (Cullumanobombus) cullumanus (Kirby, 1802)
Bombus (Kallobombus) soroeensis (Fabricius, 1793)
ssp. lectitatus Kruseman, 1958
Bombus (Megabombus) ruderatus (Fabricius, 1775)
ssp.  ruderatus (Fabricius, 1775)
Bombus (Megabombus) hortorum (L., 1761)
ssp.  hortorum (L., 1761)
ssp.  asturiensis Tkalcu, 1974
Bombus (Megabombus) gerstaeckeri Morawitz, 1882
Bombus (Subterraneobombus) subterraneus (L., 1758)
ssp.  tectosagorum Kruseman, 1958
Bombus (Rhodobombus) mesomelas Gerstaecker, 1869
ssp.  mesomelas Gerstaecker, 1869
Bombus (Thoracobombus) sylvarum (L., 1761)
ssp.  sylvarum (L., 1761)
Bombus (Thoracobombus) ruderarius (Müller, 1776)
ssp.  ruderarius (Müller, 1776)
ssp.  montanus Lepeletier, 1836
Bombus (Thoracobombus) humilis Illiger, 1806
ssp.  quasimuscorum Vogt, 1909
Bombus (Thoracobombus) pascuorum (Scopoli, 1793)
ssp.  rufocitrinus Krüger, 1931
Bombus (Thoracobombus) mucidus Gerstaecker, 1869
ssp.  mollis Pérez, 1879

Rasmont et al;, 1995; Rasmont et al., en préparation.
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$QQH[H�,9
/LVWH�GHV����FRGHV�&25,1(�ÑWDEOLH�VXU�OjHQVHPEOH

GH�OD�FRPPXQH�Gj(\QH

Code
Natura
2000

Code
CORINE Descriptif de l’habitat Traduction française

31226 Montane Calluna-Genista heaths Landes à Calluna sp. et Genista sp.
3122A Genista sagittalis heaths Landes à Genista sagittalis
3142 Alpenrose (Rhododendron) heaths Landes à Rhododendron ferrugineum
31422 Pyrenean rusty alpenrose (Rhododendron

ferrugineum) heaths
Landes pyrénéennes à Rhododendron

ferrugineum
3143 Dwarf juniper scrub Buissons de Juniperus bas
31431 Juniperus nana scrub Buissons de Juniperus nana
3144 Empetrum-Vaccinium heaths Landes à Empetrum sp.et Vaccinium sp.
318422 Pyrenean Cytisus purgans fields Végétations pyrénéennes à Cytisus purgans
318711 Willowherb (Epilobium) and foxglove (Digitalis)

clearings
Clairières à Epilobium angustifolium et Digitalis

purpurea
31872 Shrubby re-colonizing woodland clearings Clairières recolonisées par des arbustes
3188 Common juniper (Juniperus communis) scrub Buissons de Juniperus communis
343261 Pyreneo-Catalonian Mesobromion Mesobromion pyrénéo-catalan
34332G Pyrenean Xerobromion Xerobromion pyrénéen
3442 Mesophile forest fringe grasslands Pelouses mésophiles en lisière de forêt
36 Alpine and sub-alpine grasslands Pelouses alpines & subalpines
361 Snow-patch communities Végétations de plaques à neige
363 Alpine and sub-alpine acidophilous grasslands Pelouses acidophiles alpines & subalpines
3631 Mat-grass swards and related communities Pelouses à Nardus stricta et communautés

voisines

6230 * 36311 Pyreneo-Alpine mesophile mat-grass (Nardus
stricta) swards

Pelouses pyrénéo-alpines mésophiles de Nardus
stricta

36331 Festuca paniculata swards Pelouses à Festuca paniculata
363311 Xerophile rocky slope Festuca paniculata swards Pelouses xérophiles rocailleuses en pente à

Festuca paniculata
6140 36332 Festuca eskia garland-grasslands Pelouses en banquettes à Festuca eskia

36343 Festuca airoides grasslands Pelouses à Festuca airoides
36422 Pyrenean naked-rush swards Pelouses à Elyna myosuroides et Oxytropis

halleri
371 Meadowsweet (Filipendula) stands and related

communities
Pelouses humides à Filipendula sp. et

communautés voisines
37215 Bistort (Polygonum bistorta) meadows Prairies à Bistorta
381 Mesophile pastures Pâtures mésophiles

6520 383 Mountain hay meadows Prés de fauche de montagne
413 Ash (Fraxinus excelsior) forests Forêts de Fraxinus excelsior
41B33 Pyrenean birch woods Bois pyrénéens de Betula sp.
41C2 Alnus glutinosa woods Bois d' Alnus glutinosa
424 Mountain pine (Pinus uncinata) forests Forêts montagnardes de Pinus uncinata
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/LVWH�GHV����FRGHV�&25,1(�ÑWDEOLH�VXU�OjHQVHPEOH
GH�OD�FRPPXQH�Gj(\QH��VXLWH�

Code
Natura
2000

Code
CORINE Descriptif de l’habitat Traduction française

4241 Rusty alpenrose (Rhododendron ferrugineum)
mountain pine forests

Forêts de Pinus uncinata à sous-bois de
Rhododendron ferrugineum

42413 Pyrenean alpenrose mountain pine forests Forêts de pin de montagne pyrénéennes à
Rhododendron ferrugineum

424222 Vaccinium mountain pine forests Forêts de Pinus uncinata à Vaccinium sp.
42424 Pyrenean adret mountain pine forests Forêts pyrénéennes d'adret à Pinus uncinata
4243 Mountain pine reforestation Reforestation de Pin de Montagne
44A3 Mountain pine (Pinus uncinata) bog woods Bois marécageux de Pinus uncinata
543 Arcto-alpine riverine swards Pelouses de berges arcto-alpines
5458 Sphagnum and cottongrass (Eriophorum) rafts Communautés de Sphaignes et linaigrettes

8130 6133 Pyreneo-Alpine thermo-siliceous screes Éboulis thermo-siliceux pyreneo-alpins
6134 Pyrenean calcareous screes Éboulis calcaires pyrénéens
8211 Field crops champs cultivés
83311 Native conifer plantations Plantations de conifères
871 Fallow fields Friches
872 Ruderal communities Communautés rudérales

Le signe "*" indique que c’est un type d’habitat prioritaire

$QQH[H�9
3URMHFWLRQ�GHV�HVSÔFHV�VXU�OHV���D[HV�FDQRQLTXHV��$&&�

                 AXE 1     AXE 2     AXE 3     AXE 4

1 CONFUSUS     -1.0978    0,6495    0,3619    0,1703
2 GERSTAECKERI  0,2223   -1.8048   -0,0919   -0,9610
3 HORTORUM     -0,2444   -0,8081   -0,1846   -0,3503
4 HUMILIS      -1.1892    1.2086    1.2287   -0,5329
5 HYPNORUM     -0,5695   -0,3716   -0,5837    0,3111
6 LAPIDARIUS   -1.0454    0,9374    0,6600   -0,0016
7 LUCORUM      -0,5164   -0,0238   -0,3760    0,4990
8 MAGNUS       -0,2785   -0,1269   -0,4100    0,1152
9 MENDAX        1.4694   -0,5930    1.3240    1.1003
10 MESOMELAS   -0,0485    0,2001    0,6078   -0,3806
11 MONTICOLA    1,2110    0,8228   -0,6760   -0,1144
12 MUCIDUS      0,7461   -0,1772    0,5454   -1.0751
13 PASCUORUM   -0,7050   -0,3171   -0,1658   -0,3810
14 PRATORUM    -0,4085   -0,6233   -0,2786   -0,3247
15 PYRENAEUS    0,6544   -0,2154    0,3904   -0,1818
16 RUDERARIUS  -0,1134   -0,2819   -0,0318   -0,3634
17 RUDERATUS   -1.1464    0,7295    0,6507   -0,0226
18 SICHELI      0,4975   -0,2985    0,0837   -0,8252
19 SOROEENSIS  -0,4812   -0,0503    0,1462   -0,0370
20 SUBTERRANUS -0,9546    0,4263    0,2434    0,0607
21 SYLVARUM    -1.1370    1.4730    1.2122   -0,3158
22 TERRESTRIS  -0,5771    0,0529   -0,1527    0,3600
23 WURFLENII    0,0206   -1.3833   -0,2697   -1.0833
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$QQH[H�9,
3URMHFWLRQ�GHV�IDFWHXUV�ÑFRORJLTXHV�VXU�OHV���D[HV�FDQRQLTXHV

�$&&�

                  AXE 1     AXE 2      AXE 3      AXE 4

1   Alti         0,9136    0,1015    -0,1296    -0,0824
2   F           -0,1151   -0,0918    -0,1141     0,0737
3   La          -0,1868   -0,1686    -0,1594    -0,0422
4   Lb          -0,1097   -0,3885    -0,2191    -0,2304
5   Toa          0,5939   -0,2436     0,4676    -0,1100
6   Tob         -0,6235    0,4015     0,1455     0,3154
7   Toc          0,4941    0,5132    -0,4728    -0,0084
8   31226       -0,1428    0,0817    -0,0271     0,1474
9   31422        0,3020   -0,1168     0,2917     0,4146
10   31431       0,0888   -0,0401     0,1578     0,0576
11   318422     -0,0238   -0,0801    -0,0274    -0,0274
12   318711     -0,2025   -0,2134    -0,2037     0,0228
13   343261     -0,3731    0,5417     0,3933    -0,1070
14   34332G     -0,0398   -0,0662     0,0599    -0,2525
15   3442        0,0410   -0,0290     0,0233    -0,0405
16   363         0,3161   -0,2079     0,2020    -0,3258
17   3631        0,0036   -0,0105    -0,0216     0,0984
18   36331       0,4406    0,4750    -0,4177    -0,0938
19   36332       0,1029   -0,0314     0,1227     0,1665
20   36343       0,1529    0,1701    -0,1299    -0,0132
21   36422       0,1411    0,1437    -0,1491     0,0306
22   383        -0,3055   -0,0200    -0,2318     0,4101
23   424        -0,1167   -0,0582    -0,1409     0,1535
24   42413       0,1927   -0,3034     0,0663    -0,2168
25   42422      -0,0917   -0,0902    -0,1053     0,0631
26   872        -0,0616   -0,0957    -0,0599    -0,0933
27   TRIFOLIUM  -0,1513   -0,2943    -0,2653     0,0257
28   RHINANTHUS -0,3949   -0,3641    -0,2824     0,0671
29   EPILOBIUM  -0,2351   -0,2132    -0,1629    -0,0176
30   VICIA      -0,4287    0,0034    -0,0661     0,0762
31  RHODODENDRON 0,2400    0,0029     0,0099    -0,0739
32   CENTAUREA  -0,5405    0,4193     0,3138     0,0948
33   ACONITUM    0,2079   -0,5344     0,2144    -0,0231
34   ERYNGIUM   -0,2184    0,0637     0,1691    -0,0789
35   GENTIANA    0,1950   -0,1694     0,0455    -0,0897
36   SIDERITIS   0,1548   -0,3041     0,0623    -0,4763
37   PHYTEUMA    0,0621   -0,0809     0,0583    -0,0570
38   THYMUS      0,2397    0,0528    -0,1218    -0,1376
39   POTENTILLA  0,4213    0,3521    -0,2429    -0,0719
40   CARDUUS    -0,1275    0,0102     0,3578    -0,4423
41   PEDICULARIS 0,1808    0,0550    -0,1072     0,0632
42   MINUARTIA   0,3511    0,3970    -0,3535    -0,0661
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$QQH[H�9,,
3URMHFWLRQ�GHV�VWDWLRQV�VXU�OHV���D[HV�FDQRQLTXHV��$&&�

             Axe 1    Axe 2    Axe 3    Axe 4

1993*070   -1,3624   2,6482   1,5527   0,0535
1993*071   -0,4858  -0,7231   0,1934  -1,4880
1993*072   -0,3229  -2,7649  -0,5501  -2,5005
1993*71b   -0,3247  -0,9180  -0,0488  -0,9376
1997*164   -1,0469  -1,1526  -1,9256   1,3827
1998*154   -0,8846  -0,1559   0,4823  -0,1644
1998*155   -1,0904  -0,5697  -0,0324  -0,9291
1998*156    0,2243  -3,3756  -0,1073  -2,4934
1998*157   -0,4583  -0,3534   0,5643  -1,0649
1998*158   -0,1887  -0,3102   0,1152  -1,1999
1998*159    0,6515  -1,9523   0,5420  -1,8760
1998*160    1,2029  -0,6683   1,2881  -0,8082
1998*161    0,4087  -5,5984  -0,3032  -4,2721
1998*162   -0,4493  -2,5065  -0,6090  -1,5572
1998*163   -0,3963  -1,2644  -0,0876  -1,6132
1998*166   -0,2084  -0,8743  -0,1049  -1,6154
1998*167    1,5704   0,8132  -0,9770  -2,0883
1998*168   -0,0997   0,0395   0,9835  -1,4600
1998*169   -0,0930   0,2786  -1,4090   1,0645
1998*170   -0,8011  -0,2339  -1,0134   1,4513
1998*172    2,2261   2,5522  -2,2302  -0,5085
1998*173    0,1268  -0,3710   0,0238   0,7049
1998*174   -0,2084  -0,8743  -0,1049  -1,6154
1998*175   -0,7510  -1,9333  -0,9192  -1,4434
1998170b   -0,5357  -1,1515  -0,6515  -0,3182
1999*034   -0,8835  -0,0742  -0,8961   1,6145
1999*047   -0,1488  -0,1268   0,9501  -1,6536
1999*048   -0,7618  -0,6243  -1,1366   1,1218
1999*049   -0,8198  -0,8054  -0,7844   0,7537
1999*050   -0,8846  -0,1559   0,4823  -0,1644
1999*051    0,0655  -1,5679  -0,1857  -2,6660
1999*052    0,8860  -0,4068   0,9171   0,3626
1999*053    1,4525   0,3570  -0,0090  -0,3764
1999*054    1,2245  -0,6736   2,1122  -1,3120
1999*055    0,6138   0,5872   0,3863  -0,7933
1999*056    2,2157   0,8374   0,1576   0,9914
1999*057   -0,9493  -0,0738  -1,2405   2,2180
1999*058    0,8101   0,9170  -0,9782   0,9360
1999*059   -0,0680  -0,2547  -0,3682   1,4940
1999*060    1,2029  -0,6683   1,2881  -0,8082
1999*061    0,9066  -0,1574   0,3822  -0,1197
1999*062    0,8266   0,6034  -0,7275   0,3004
1999*063    1,7145   0,9420  -0,4711  -0,6584
1999*064   -0,9493  -0,0738  -1,2405   2,2180
1999*065    0,4014  -0,6688   0,7250   1,2603
1999*066   -0,9493  -0,0738  -1,2405   2,2180
1999*067    0,8011   0,3557  -0,3067   1,0313
1999*068    2,7011  -1,8395   4,3679   4,8912
1999*069    0,4804  -0,0328  -0,0951   1,1251
1999*070    1,5440   0,4052   0,1153  -0,7083
1999*071    0,8400  -0,2148  -0,3394  -2,4204
1999*072    1,2029  -0,6683   1,2881  -0,8082
1999*073    0,5071  -0,4975   1,0195  -0,5936
1999*074    0,6025  -0,1494   0,3574  -1,2090
1999*075    0,1127  -0,8618  -0,1796  -1,8208
1999*076   -0,2237  -3,0741  -0,5265  -2,4340
1999*079   -1,0121   0,6791   0,1828   0,8019
1999*080   -1,0177   0,2547  -0,6417   1,5858
1999*081   -1,0015   0,1296  -0,9915   2,0414
1999*082   -0,8571   0,0091  -0,1185   0,3718
1999*083   -0,9493  -0,0738  -1,2405   2,2180
1999*084   -1,1064   0,5585   0,4323  -0,0014
1999*085   -0,8848   0,1510   0,0821  -0,1136
1999*086   -0,8557   0,1996  -0,3526   0,5824
1999*087    0,3491   0,8294  -1,3798   0,2911
1999*088   -0,8947  -0,4111  -0,6127   0,8136
1999*089    0,2062   1,6541  -0,2920  -0,7548
1999*090   -0,5189  -0,1927  -0,7348   1,6128
1999*091   -0,2103  -0,2993   0,1766   0,4151
1999*092   -1,1306   0,2204  -0,0870   0,6431
1999*093   -0,7028  -0,3635  -0,1694  -0,2478
1999*094    0,0952  -0,2304  -0,2650  -0,7156
1999*095   -0,9277  -0,1011  -0,6662   1,4239
1999*096   -0,6893  -1,4734  -0,9673  -0,7799
1999*097   -0,9547   0,1791  -0,5568   1,4376
1999*098   -1,0279   0,2640  -0,4002   1,3144
1999*099   -0,7635  -0,1501  -0,7532   1,2101
1999*100   -0,8531   0,0448  -0,5919   1,2013

             Axe 1    Axe 2    Axe 3    Axe 4

1999*101   -0,8041  -0,5805  -0,6820   0,7853
1999*102    0,0752  -1,3152  -0,0242  -2,2830
1999*103    0,1675  -0,4416   0,3400  -1,7641
1999*105    0,5230  -0,7181   0,4871  -2,9658
1999*106   -0,2084  -0,8743  -0,1049  -1,6154
1999*107    0,8119  -0,3180   0,4574  -0,3461
1999*108   -0,0089  -1,2093   0,4043  -1,9799
1999*109    0,4217  -0,3689   0,8392  -1,2475
1999*111    1,1232  -1,0353   1,8380   1,1211
1999*112    1,3915   1,2642  -0,2918  -0,8793
1999*113    0,6544  -0,4048   1,6359   0,9335
1999*114   -0,1624  -0,0443   0,8930   0,7882
1999*115    0,3649  -0,2041   0,5908   1,2091
1999*116    1,3302  -0,7913   2,6835   1,3993
1999*117    2,7011  -1,8395   4,3679   4,8912
1999*118    1,8552   0,6506   0,1341   1,7458
1999*119    2,3449   1,4543  -0,5807   0,8414
1999*120    1,8574   2,1286  -1,9553  -0,2509
1999*121    1,7883   1,9894  -1,5198  -0,1549
1999*122    0,8923  -0,3204   0,2473   0,1584
1999*123   -0,4900   0,0585  -1,0390   1,5635
1999*124    0,4740   0,6369  -1,3611  -0,0463
1999*126   -0,8196  -0,2746  -0,5408   0,9661
1999*127   -0,8957  -0,5690  -0,5368  -0,1390
1999*128   -0,8005  -0,2909  -0,8886   1,1110
1999*130   -0,7913  -0,3435  -0,9743   1,3149
1999*131   -0,5396  -0,7639  -0,4689  -0,2581
1999*132   -0,8454  -0,9878  -0,3343  -0,8250
1999*133   -0,7360  -0,3249  -0,1795  -0,3552
1999*134   -0,5364  -2,0364  -0,3908  -1,2787
1999*135   -0,3930  -0,3052  -0,3603   0,7225
1999*136   -0,7510  -1,9333  -0,9192  -1,4434
1999*137   -0,8350  -0,8336  -0,5584   0,1579
1999*138   -0,2869  -3,1013  -0,7027  -2,6434
1999*139   -0,9865   0,0055  -0,9949   2,0121
1999*140   -0,6943  -0,4439  -0,3816   0,5919
1999*141   -0,6542  -0,2545  -0,4668   1,0070
1999*142   -0,0927  -1,9983  -0,1403  -1,3683
1999*143   -0,8356  -0,6763  -0,9967   0,8639
1999*144   -0,5399  -0,4029   0,2572  -0,0041
1999*145   -0,3314  -0,0457  -0,5490   0,3848
1999*146   -0,1837   0,1199  -1,0894   0,6736
1999*147   -0,9668  -0,3996  -1,1211   1,3271
1999*148   -0,9439  -0,3520  -1,0309   1,4683
1999*149   -0,9493  -0,0738  -1,2405   2,2180
1999*150   -0,5616   1,2160  -0,3796   0,7553
1999*151   -1,0609   0,1640  -0,5037   1,6003
1999*152   -0,6497  -1,7550  -0,8444  -0,5850
1999*153   -0,3083   0,3094  -1,2382   1,2495
1999*154    0,9345   0,9352  -1,1432  -0,6236
1999*155   -0,9211  -0,5958  -0,9509   0,9316
1999*156   -0,7011  -0,7204  -0,8871   0,6963
1999*157   -0,7510  -1,9333  -0,9192  -1,4434
1999*158   -0,8171  -0,7644  -0,5811   0,0462
1999*159   -0,4707  -0,8055  -0,3910  -0,5198
1999*161    0,4515   0,2678   0,2655  -0,2939
1999*162   -0,0891   0,6207   2,0052  -1,6919
1999*163    0,4599   0,7298   0,4188  -1,3769
1999*165    0,3961   0,8904  -0,8716  -0,0811
1999*166    0,4357  -0,5211   0,9284   1,7051
1999*167   -0,7747  -1,1468  -1,0023   0,3588
1999*168   -0,5001  -1,0679  -0,4646  -0,6318
1999*169   -0,7959  -0,8409  -0,5344   0,1874
1999*170   -0,1675  -1,1278  -0,5569  -0,6602
1999*171   -0,1007  -0,8827  -0,3227  -0,7668
1999*172   -0,2698  -2,0138  -0,4440  -1,9493
1999*173    1,9123  -0,3792   1,4388   1,2582
1999*174    1,9520  -1,2539   2,8280   2,0415
1999*175    1,4188  -0,2282   1,1534  -0,8994
1999*176    1,2016  -0,5381   0,7932  -0,4525
1999*177    2,6511  -1,6363   4,0357   4,5545
1999*178    1,2257  -0,2961   1,1134  -1,3394
1999*179    1,4196  -0,3421   1,3206   0,0928
1999*180    1,7998   1,2103  -0,7642  -0,6334
1999*181    2,0401   1,9666  -1,5905  -0,5630
1999*182    2,0262   2,2738  -2,0155  -0,3930
1999*183    1,8976   2,2805  -2,1278  -0,2265
1999*184    2,2261   2,5522  -2,2302  -0,5085
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             Axe 1    Axe 2    Axe 3    Axe 4

1999*185    2,1331   2,2594  -1,9103  -0,5358
1999*186    2,2261   2,5522  -2,2302  -0,5085
1999*187    1,2530   0,4225  -0,2915  -1,5154
1999*188    1,7145   0,9420  -0,4711  -0,6584
1999*189    1,6510  -2,0618   2,7089   2,7417
1999*190    1,5440   0,4052   0,1153  -0,7083
1999*191    2,2730  -1,5048   3,4879   3,2628
1999*192    1,3482  -1,3079   1,4496   1,1659
1999*193    0,6984  -0,3819   0,3863  -0,6743
1999*194    0,5791  -0,4061   0,1817  -0,3789
1999*195   -0,1933  -0,2921   0,0570   0,4676
1999*196   -0,6469  -0,0533  -0,0878   0,3773
1999*197   -0,6839   0,1275   0,2960  -0,0417
1999*236   -1,8021   3,5369   3,3576  -1,4307
1999*237   -1,4064   2,2355   2,3237  -1,0885
1999108b    0,3408  -2,1704   0,4049  -1,0028
1999108c    1,7988   1,0012  -0,2154  -2,6439
1999128b   -0,8157  -0,2233  -0,3399   0,6493
1999167b   -0,9493  -0,0738  -1,2405   2,2180
1999187b    1,2739  -0,4023   0,8924   0,2723
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Ecologie des bourdons d'Eyne - S. Iserbyt - 2000 - planche I

Photo 1. Eyne: pré de fauche aux
Pasquerests (1520 m) (Photo P.Rasmont)

Photo 3. Vallon d'Eyne: paturâge
subalpin (2350 m) (Photo P. Rasmont)

Photo 5. Vallon d'Eyne: pelouse alpine à
la Torre d'Eina (2850 m)

(Photo P. Rasmont)

Photo 2. Vallon d'Eyne: pinède au Bosc
del Quer (1900 m) (Photo P. Rasmont)

Photo 4. Vallon d'Eyne: étage alpin aux
Pic et coll d'Eina (2683 m)

(Photo P. Rasmont)


