
HAL Id: hal-01493362
https://hal.science/hal-01493362

Submitted on 27 Mar 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Results of a biological inventory of the Nosy Ankao
island group, Parc National de Loky-Manambato,

northeastern Madagascar
Steven Goodman, Yasser Anbdou, Yannie Andriamiarantsoa, Brian L Fisher,

Owen Griffiths, Brad Keitt, Jean-Jacques Rafanomezantsoa, Eric T
Rajoelison, Jean-Claude Rakotonirina, Luc Ranaivoarisoa, et al.

To cite this version:
Steven Goodman, Yasser Anbdou, Yannie Andriamiarantsoa, Brian L Fisher, Owen Griffiths, et al..
Results of a biological inventory of the Nosy Ankao island group, Parc National de Loky-Manambato,
northeastern Madagascar. Malagasy Nature, 2017, 11. �hal-01493362�

https://hal.science/hal-01493362
https://hal.archives-ouvertes.fr


*RRGPDQ��6��0���$QEGRX��<���$QGULDPLDUDQWVRD��<���)LVKHU��%��/���*ULI¿WKV��2���.HLWW��%���5DIDQRPH]DQWVRD��-��-���5DMRHOLVRQ��
(��7��5DNRWRQLULQD��-��&���5DQDLYRDULVRD��/���5DQLULVRQ��3���6RDULPDODOD��9���7DQWHO\��0��/���7RUWRVD��3��	�5DVHOLPDQDQD��$��3��
������5HVXOWV�RI�D�ELRORJLFDO� LQYHQWRU\�RI� WKH�1RV\�$QNDR� LVODQG�JURXS��3DUF�1DWLRQDO�GH�/RN\�0DQDPEDWR��QRUWKHDVWHUQ�
0DGDJDVFDU��Malagasy Nature�����������

(PDLO��SDEOR�WRUWRVD#XQLY�UHXQLRQ�IU
130HQWLRQ�=RRORJLH�HW�%LRGLYHUVLWp�$QLPDOH��
8QLYHUVLWp�G¶$QWDQDQDULYR��%3������$QWDQDQDULYR������
0DGDJDVFDU
(PDLO��DUDVHOLPDQDQD#YDKDWUD�PJ

Résumé détaillé
8Q� LQYHQWDLUH� ELRORJLTXH� D� pWp� UpDOLVp� GX� �� DX� ���
PDUV������GDQV�TXDWUH�SHWLWHV� vOHV�GH� OD�&RPPXQH�
G¶$PSLVLNLQDQD�� 'LVWULFW� GH� 9RKpPDU� �� 1RV\� $QNDR�
����� KD��� 1RV\� 0DQDPSDR� ���� KD��� 1RV\� 5DWV\�
���KD��HW�1RVLERURQD� ���KD���&HV� vOHV� IRQW�SDUWLH�GX�
3DUF� 1DWLRQDO� GH� /RN\�0DQDPEDWR�� &KDFXQH� GHV�
vOHV�VH�GLVWLQJXH�SDU�VD�VXSHU¿FLH�HW�SDU�VD�GLVWDQFH�
j� OD� F{WH� PDOJDFKH�� /¶LQYHVWLJDWLRQ� PHQpH� VXU� OH�
WHUUDLQ�HW�SUpVHQWpH� LFL� LQFOXW� OHV�JURXSHV�VXLYDQWV� ��
SODQWHV� OLJQHXVHV�� PRXVWLTXHV�� IRXUPLV�� UHSWLOHV��
DPSKLELHQV��RLVHDX[�HW�SHWLWV�PDPPLIqUHV��(Q�RXWUH��
GHV� LQIRUPDWLRQV� VXU� G¶DXWUHV� JURXSHV�� WHOV� TXH�
OHV� HVFDUJRWV� WHUUHVWUHV�� RQW� pWp� FROOHFWpHV� HW� VRQW�
SUpVHQWpHV�

Plantes vasculaires – 8QH� pWXGH� VXU� OD� ÀRUH� HW� OD�
YpJpWDWLRQ�GH�O¶DUFKLSHO�GH�1RV\�$QNDR�D�pWp�PHQpH�
HQ�XWLOLVDQW�OD�PpWKRGH�GH�UHOHYp�OLQpDLUH�SHUPHWWDQW�
GH�PHWWUH�HQ�pYLGHQFH�OHV�FDUDFWpULVWLTXHV�ÀRULVLWLFR�
VWUXFWXUDOHV� GH� OD� ]RQH�� 4XDWRU]H� UHOHYpV� RQW�
pWp� UpDOLVpV� VXU� GHV� XQLWpV� GH� YpJpWDWLRQ� MXJpHV�
KRPRJqQHV� �� ��� VXU� 1RV\� $QNDR�� GHX[� VXU� 1RV\�
0DQDPSDR� HW� WURLV� VXU� 1RV\� 5DWV\�� 3DU� DLOOHXUV��
GHV�UpFROWHV�ERWDQLTXHV�RQW�pWp�UpDOLVpHV�VXU�O¶vOH�GH�
1RVLERURQD��/¶pWXGH�D�SHUPLV�GH�UHFHQVHU����HVSqFHV�
HW�PRUSKR�HVSqFHV�GH�SODQWHV�YDVFXODLUHV� UpSDUWLHV�
HQ� ��� JHQUHV� HW� ��� IDPLOOHV�� (QYLURQ� ��� �� GHV�
HVSqFHV�UHFHQVpHV�VRQW�HQGpPLTXHV�GH�0DGDJDVFDU��
/¶DI¿QLWp� SK\WRJpRJUDSKLTXH� GHV� HVSqFHV�
UHQFRQWUpHV� FRQ¿UPH� OD� SRVLWLRQ� JpRJUDSKLTXH� GHV�
vORWV�GDQV�OH�'RPDLQH�SK\WRJpRJUDSKLTXH�GH�O¶2XHVW��
SOXV� SUpFLVpPHQW� GDQV� VRQ� 6HFWHXU� 1RUG�� /HV� vORWV�
DI¿FKHQW� FKDFXQ� XQH� GLYHUVLWp� ÀRULVWLTXH� OLpH� j� OD�
YDULDELOLWp� GHV� FRQGLWLRQV� pFRORJLTXHV� UHQFRQWUpHV�
HW� j� OHXUV� SDUDPqWUHV� GH� FRORQLVDWLRQ�� 7URLV�
JURXSHPHQWV�YpJpWDX[�RQW�pWp�PLV�HQ�pYLGHQFH�GDQV�
OD�]RQH� ��JURXSHPHQW�j�Capurodendron greveanum 
et Eugenia aff. calciscopulasum�� JURXSHPHQW� j�
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Mystroxylon aethiopicum et Diospyros erythrosperma 
et JURXSHPHQW� j� Mimusops coriacea et Ficus 
tiliifolia�� &HV� JURXSHPHQWV� VH� SUpVHQWHQW� VRXV� GHV�
YDULDQWHV�VWUXFWXUDOHV�GLIIpUHQWHV�HQ�IRQFWLRQ�GX�W\SH�
GH� VXEVWUDW� HW� G¶DXWUHV� IDFWHXUV� pFRORJLTXHV� PRLQV�
DSSDUHQWV� �� YDULDQWH� j� VRXV� ERLV� IHUPp�� YDULDQWH� j�
VRXV�ERLV�FODLU��YDULDQWH�j�FDQRSpH�WUqV�RXYHUWH��/HV�
JURXSHPHQWV� YpJpWDX[� GHV� vORWV� V¶LQGLYLGXDOLVHQW��
VRXOLJQDQW�GHV�SDUWLFXODULWpV�G¶XQ�vORW�j�XQ�DXWUH��

Moustiques –�$� O¶DLGH� GH� KXLW� SLqJHV� OXPLQHX[�� XQ�
WRWDO� GH� ���� DGXOWHV� GH� PRXVWLTXHV�� DSSDUWHQDQW�
j� ��� HVSqFHV� HW� TXDWUH� JHQUHV� RQW� pWp� LGHQWL¿pV��
Culex tritaentiorhynchus� ������ ��� HW� Aedes 
lambrechti ������ ��� UHSUpVHQWDQW� OHV� HVSqFHV� OHV�
SOXV� DERQGDQWHV�� /H� JHQUH� Aedes� �VHSW� HVSqFHV��
SUpGRPLQH� ������ ��� VXLYL� SDU� OH� JHQUH� Culex 
������ ���� /HV� JHQUHV� Anopheles et Aedeomyia ne 
UHSUpVHQWHQW� TXH� ���� �� GHV� DGXOWHV� FDSWXUpV�� /HV�
QRPEUHV� PD[LPXPV� G¶HVSqFHV� ����� HW� G¶DGXOWHV�
FDSWXUpV� ������ RQW� pWp� HQUHJLVWUpV� j� 1RV\� $QNDR��
VXLYL� SDU� 1RVLERURQD� �FLQT� HVSqFHV�� ��� DGXOWHV���
1RV\� 0DQDPSDR� �TXDWUH� HVSqFHV�� ��� DGXOWHV�� HW�
1RV\�5DWV\� �WURLV� HVSqFHV�� ��� DGXOWHV��� 'HV� ODUYHV�
G¶Aedes� RQW� pWp� WURXYpHV� GDQV� GHV� WURXV� G¶DUEUHV��
GHV� QRL[� GH� FRFR� HW� GDQV� OD� PDQJURYH�� DLQVL� TXH�
GDQV� GHV� JvWHV� DUWL¿FLHOV� WHOV� TXH� GHV� FRQWDLQHUV�
PpWDOOLTXHV��GHV�SXLWV�HW�GDQV�OH�IRQG�G¶HPEDUFDWLRQV�
GH� WUDYDLO�HQ�SRO\HVWHU��/HV� ODUYHV�GH�Culex�RQW�pWp�
WURXYpHV�GDQV�OHV�SXLWV�HW�GDQV�OHV�HPEDUFDWLRQV��OHV�
ODUYHV� GX� JHQUH� Anopheles GDQV� OHV� HPEDUFDWLRQV�
XQLTXHPHQW�� 6L� KXLW� GHV� HVSqFHV� UHFHQVpHV� VRQW�
FRQVLGpUpHV� FRPPH� YHFWHXUV� G¶DUERSDWKRJqQH��
VHXOH� OD� GpWHFWLRQ� GH� Plasmodium� D� pWp� UpDOLVpH�
FKH]�Anopheles arabiensis�HW�V¶HVW�DYpUpH�QpJDWLYH��
&HWWH� pWXGH� IRXUQLW� OD� SUHPLqUH� OLVWH� GHV� HVSqFHV�
GH�PRXVWLTXHV�HQUHJLVWUpHV�GDQV� OHV�TXDWUH� vOHV�GX�
'LVWULFW�GH�9RKpPDU�

Fourmis – /D� GLYHUVLWp� GHV� IRXUPLV� GH� O¶DUFKLSHO�
GH� 1RV\�$QNDR�� D� pWp� pYDOXpH�� &LQT� VLWHV� RQW� pWp�
LQYHQWRULpV��GHX[�j�1RV\�$QNDR�HW�XQ�VLWH�VXU�FKDFXQ�
GHV� WURLV� vOHV� GH� 1RV\� 0DQDPSDR�� GH� 1RV\� 5DWV\�
HW� GH� 1RVLERURQD�� 'HX[� PpWKRGHV� G¶LQYHQWDLUH� GH�
OD� IDXQH� HQWRPRORJLTXH� RQW� pWp� FKRLVLHV� SRXU� OD�
FDSWXUH�GHV�IRXUPLV���XQH�PpWKRGH�QRQ�VpOHFWLYH�TXL�
FRQVLVWH� j� pFKDQWLOORQQHU� GHV� IRXUPLV� GH� OD� OLWLqUH�
SDU�O¶H[WUDFWHXU�:LQNOHU�HW�XQH�PpWKRGH�VpOHFWLYH�RX�
FROOHFWH� JpQpUDOH�� 1RV� UpVXOWDWV� PRQWUHQW� XQH�
GLIIpUHQFH� HQWUH� OHV� FRPSRVLWLRQV� VSpFL¿TXHV� GHV�
FRPPXQDXWpV� GH� IRXUPLV� GH� O¶DUFKLSHO�� /¶vOH� OD� SOXV�
JUDQGH�HW�OD�SOXV�SURFKH�GH�0DGDJDVFDU��1RV\�$QNDR��
KpEHUJH� OD� SOXV� KDXWH� GLYHUVLWp� VSpFL¿TXH� DYHF� ���

HVSqFHV� LGHQWL¿pHV�� 1RV\� 5DWV\�� VHQVLEOHPHQW� SOXV�
SHWLWH� HW� OpJqUHPHQW� SOXV� pORLJQpH� GH� OD� JUDQGH�
vOH�� FRPSUHQG� ��� HVSqFHV�� 1RV\�0DQDPSDR� HVW� OD�
SOXV� pORLJQpH� GHV� vOHV� GH� O¶DUFKLSHO� HW�� ELHQ� TXH� GH�
WDLOOH� PR\HQQH�� HOOH� KpEHUJH� PRLQV� G¶HVSqFHV� ����
HVSqFHV�� TXH� OHV� DXWUHV�� WDQGLV� TXH� ��� HVSqFHV�
RQW�SX�rWUH�PLVHV�HQ�pYLGHQFH�VXU�O¶vOH�OD�SOXV�SHWLWH�
PDLV�pJDOHPHQW�OD�SOXV�SURFKH�GH�0DGDJDVFDU��1RV�
UpVXOWDWV� VHPEOHQW� GRQW� rWUH� HQ� FRKpUHQFH� DYHF� OD�
WKpRULH� GH� OD� ELRJpRJUDSKLH� LQVXODLUH�� /HV� TXDWUH�
vOHV� RQW� PRQWUp� XQH� IRUWH� GLYHUVLWp� TXDQW� j� OHXU�
FRPSRVLWLRQ� VSpFL¿TXH�� 'HV� JHQUHV� UDUHV� WHOV� TXH�
Mystrium, Xymmer, Proceratium et Tanipone ont 
pWp�FROOHFWpV��,O�HVW�j�QRWHU�TXH�OD�SUpGRPLQDQFH�GHV�
HVSqFHV� HQYDKLVVDQWHV� PHQDFH� OD� ELRGLYHUVLWp� GH�
FHV�vOHV��

Reptiles et amphibiens – /¶DUFKLSHO�GH�1RV\�$QNDR�
D�IDLW�SRXU�OD�SUHPLqUH�IRLV�O¶REMHW�G¶XQH�LQYHVWLJDWLRQ�
KHUSpWRORJLTXH�� /D� FRPPXQDXWp� KHUSpWRIDXQLTXH� D�
pWp�LQYHQWRULpH�HQ�GpSOR\DQW�WURLV�PpWKRGHV�VWDQGDUG�
TXL� RQW� GpMj� pWp� XWLOLVpHV� HW� WHVWpHV� j� 0DGDJDVFDU�
GHSXLV� SOXV� G¶XQH� YLQJWDLQH� G¶DQQpHV� �� REVHUYDWLRQ�
GLUHFWH� VXU� XQ� LWLQpUDLUH�pFKDQWLOORQ�� IRXLOOH�
V\VWpPDWLTXH� GHV� UHIXJHV� HW� V\VWqPH� GH� SLpJHDJH�
DYHF� OHV� WURXV�SLqJHV�� /¶DUFKLSHO� KpEHUJH� DX�PRLQV�
��� HVSqFHV� KHUSpWRIDXQLTXHV� �XQH� DPSKLELHQ� HW�
��� UHSWLOHV�� GRQW� WURLV� HVSqFHV� GH� UHSWLOHV� VRQW�
LQVFULWHV� VXU� OD� OLVWH� URXJH� GH� O¶8,&1�� G¶DXWUHV� VRQW�
j� DLUH� GH� GLVWULEXWLRQ� UHVWUHLQWH� HW� KXLW� UHSUpVHQWHQW�
SUREDEOHPHQW�GHV�IRUPHV�QRXYHOOHV�SRXU�OD�VFLHQFH��
/HV�pFRV\VWqPHV�LQVXODLUHV� MRXHQW�DLQVL�XQ�U{OH�QRQ�
QpJOLJHDEOH� GDQV� OD� FRQVHUYDWLRQ� GH� OD� ELRGLYHUVLWp�
PDOJDFKH��0DOJUp� OH� IDLEOH� UHQGHPHQW� GH� SLpJHDJH�
DYHF�OH�V\VWqPH�GH�WURX�SLqJH��OHV�UpVXOWDWV�REWHQXV�
UpYqOHQW� OD� FRPSOpPHQWDULWp� GHV� WURLV� WHFKQLTXHV�
XWLOLVpHV�GDQV�O¶LQYHQWDLUH�GH�O¶KHUSpWRIDXQH��/D�WDLOOH��
O¶KpWpURJpQpLWp� pFRORJLTXH�HW� OD� SUpVHQFH�GH�PLFUR�
KDELWDWV�SDUWLFXOLHUV�MRXHQW�XQ�U{OH�FRQVLGpUDEOH�GDQV�
OD�UpSDUWLWLRQ�GH�OD�FRPSRVLWLRQ�VSpFL¿TXH�DX�VHLQ�GH�
OD�FRPPXQDXWp�KHUSpWRIDXQLTXH�LQVXODLUH�

Oiseaux – /¶LQYHQWDLUH�GHV�FRPPXQDXWpV�G¶RLVHDX[�
VXU� FHV� vOHV�D�pWp�PHQp�EDVp�VXU�GHV�REVHUYDWLRQV�
GLUHFWHV� HW� GH� YRFDOLVDWLRQ�� /HV� RLVHDX[� LGHQWL¿pV�
FRPSRUWHQW� HQ� PDMRULWp� GHV� HVSqFHV� TXL� QH� VRQW�
SDV� VWULFWHPHQW� IRUHVWLqUHV� PDLV� D\DQW� OD� FDSDFLWp�
GH� WUDYHUVHU� OD� GLVWDQFH� VpSDUDQW� O¶vOH� SULQFLSDOH�
GH� 0DGDJDVFDU� HW� O¶DUFKLSHO� GH� 1RV\� $QNDR�� $YHF�
��� HVSqFHV�� O¶DYLIDXQH� GH� 1RV\� $QNDR� HVW� OD� SOXV�
GLYHUVL¿pH��DORUV�TXH�OHV�SHWLWHV�vOHV�GH�1RV\�5DWV\�HW�
GH�1RV\�0DQDPSDR�KpEHUJHQW�XQH�GLYHUVLWp�UpGXLWH��
/D�FRORQLH�GH�VWHUQHV�VXU�1RV\�0DQDPSDR�HVW�O¶XQH�
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GHV� SOXV� LPSRUWDQWHV� FRORQLHV� GDQV� O¶RFpDQ� ,QGLHQ�
RFFLGHQWDO�� HOOH� UHTXLHUW� XQH� SURWHFWLRQ� DFFUXH� HW�
FRQWLQXH�

Petits mammifères – 8Q� SLpJHDJH� LQWHQVLI� GHV�
SHWLWV�PDPPLIqUHV�D�pWp�PHQp�VXU�1RV\�$QNDR��1RV\�
0DQDPSDR� HW� 1RV\� 5DWV\� HQ� XWLOLVDQW� GHX[� W\SHV�
GH� GLVSRVLWLIV� GH� FDSWXUH� �GHV� SLqJHV� VWDQGDUGV� HW�
GHV� WURXV�SLqJHV��� /HV� HIIRUWV� GH� SLpJHDJH� RQW� pWp�
FRQFHQWUpV�GDQV�OHV�]RQHV�GH�YpJpWDWLRQ�LQGLJqQH�HW�
VHFRQGDLUHPHQW�GDQV�OHV�PLOLHX[�UXGpUDX[�j�SUR[LPLWp�
GHV�YLOODJHV��$XFXQH�HVSqFH�HQGpPLTXH�GH�URQJHXUV�
1HVRP\LQDH�RX�WHQUHFV�7HQUHFLGDH�Q¶D�pWp�FDSWXUpH��
7RXV�OHV�SHWLWV�PDPPLIqUHV�SLpJpV�VXU�FHV�vOHV�VRQW�
LQWURGXLWV�j�0DGDJDVFDU��LQFOXDQW�Rattus rattus et R. 
norvegicus �� FH� GHUQLHU� D� pWp� WURXYp� HQ� XQH� VHXOH�
RFFDVLRQ� HW� GDQV� XQ� YLOODJH�� (Q� VH� EDVDQW� VXU� OHV�
HQWUHWLHQV�DYHF�GHV�PHPEUHV�kJpV�GH�FRPPXQDXWpV�
ORFDOHV� DXWRFKWRQHV�� SHUVRQQH� QH� VH� VRXYLHQW� GH�
O¶H[LVWHQFH� GH� OpPXULHQV� RX� G¶DXWUHV� PDPPLIqUHV�
HQGpPLTXHV� VXU� FHV� vOHV�� \� FRPSULV� OHV� WHQUHFV�
pSLQHX[� �7HQUHFLQDH��� /HV� SRSXODWLRQV� GH� URQJHXUV�
LQWURGXLWV�SRVHQW�XQ�FHUWDLQ�QRPEUH�GH�SUREOqPHV�DX[�
YLOODJHRLV�SDU�UDSSRUW�j�OD�FRQVRPPDWLRQ�GH�GHQUpHV�
DOLPHQWDLUHV� HW� HQ� WDQW� TXH� UpVHUYRLUV� SRWHQWLHOV� GH�
PDODGLHV��(Q�RXWUH�� LOV� RQW� SUREDEOHPHQW� XQ� LPSDFW�
VXU� OHV� DQLPDX[� LQGLJqQHV� j� WUDYHUV� OD� SUpGDWLRQ��
QRWDPPHQW�VXU�OHV�SDVVHUHDX[�GH�1RV\�$QNDR�HW�OHV�
VWHUQHV�GH�1RV\�0DQDPSDR��

Conclusions – '¶DSUqV�OHV�UpVXOWDWV�� LO�HVW�FODLU�TXH�
PrPH� VL� O¶DUFKLSHO� GH�1RV\�$QNDR� HVW� UHODWLYHPHQW�
SURFKH�GH� OD�JUDQGH� vOH�GH�0DGDJDVFDU�� LO� SUpVHQWH�
GHV� GLIIpUHQFHV� LPSRUWDQWHV� YLV�j�YLV� GH� OD� ÀRUH� HW�
GH� FHUWDLQV� JURXSHV� G¶DQLPDX[�� (Q� RXWUH�� OD� IDXQH�
ORFDOH�� HQ� SDUWLFXOLHU� OHV� UHSWLOHV�� FRPSUHQG� XQ�
FHUWDLQ�QRPEUH�G¶HVSqFHV�PDO�FRQQXHV��DX�GHJUp�GH�
PHQDFH�pOHYp��VHORQ�OHV�FULWqUHV�GH�O¶8,&1���DLQVL�TXH�
GHV�HVSqFHV�TXL�VRQW� LQFRQQXHV�GH� OD�VFLHQFH��&HV�
UpVXOWDWV� VRXOLJQHQW� O¶LPSRUWDQFH� GH� OD� FRQVHUYDWLRQ�
GHV� vOHV� FRPSRVDQW� OH� JURXSH� 1RV\� $QNDR�� HW�
VWLPXOHQW� OD� PLVH� HQ� SODFH� G¶DFWLRQV� SHUPHWWDQW� GH�
IDLUH�DYDQFHU�OHXU�SURWHFWLRQ�ELRORJLTXH�

Introduction
7KH� SDVW� GHFDGHV� KDYH� ZLWQHVVHG� D� GUDPDWLF�
LQFUHDVH� LQ�GDWD�RQ� WKH�HFRORJ\�RI�QDWLYH�0DODJDV\�
WHUUHVWULDO� ELRWD� DQG� WKH� ODUJH�VFDOH� GLVFRYHU\� RI� D�
UHPDUNDEOH� QXPEHU� RI� RUJDQLVPV� QHZ� WR� VFLHQFH�
DQG� HQGHPLF� WR� WKH� LVODQG� �(PEHUWRQ�� ������
*RRGPDQ� 	� %HQVWHDG�� ������ 9LHWHV� et al.�� �������
7KHVH� SURMHFWV� KDYH� LQFOXGHG� PXOWLGLVFLSOLQDU\�
ELRORJLFDO� LQYHQWRULHV� ZLWKLQ� DQG� RXWVLGH� SURWHFWHG�

DUHDV� �*DQ]KRUQ� 	� 6RUJ�� ������ *RRGPDQ�� ������
������ 5DWVLUDUVRQ� 	� *RRGPDQ�� ������ *DXWLHU�
	� *RRGPDQ�� ������ 5DQDLYRQDV\ et al.�� �������
LQFOXGLQJ� WKH� FROOHFWLRQ� RI� YRXFKHU� VSHFLPHQV�� 7KLV�
LQIRUPDWLRQ�KDV�EHHQ�SDUDPRXQW�LQ�SURYLGLQJ�D�PRUH�
GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�LVODQG¶V�ELRJHRJUDSKLF�
SDWWHUQV�DQG�WKH� IRUPXODWLRQ�RI�GLIIHUHQW�H[SODQDWRU\�
K\SRWKHVHV� �:LOPp� et al.�� ������ 9HQFHV� et al., 
�������RIWHQ�LQ�FRQMXQFWLRQ�ZLWK�WKH�HVWDEOLVKPHQW�RI�
FRQVHUYDWLRQ�SULRULWLHV��.UHPHQ�et al., ������$OOQXWW�et 
al.��������DQG� IRUPLQJ�EDVHOLQH� LQIRUPDWLRQ� WR�SODFH�
LQ� FRQWH[W� DVSHFWV� VXFK� DV� WKH� LPSDFWV� RI� FOLPDWH�
FKDQJH� �,QJUDP� 	� 'DZVRQ�� ������ +DQQDK� et al., 
������5D[ZRUWK\�et al.��������5DVDPLPDQDQD�et al., 
�������,Q�VKRUW��PDMRU�DGYDQFHV�KDYH�EHHQ�PDGH�LQ�
XQGHUVWDQGLQJ�WKH�WHUUHVWULDO�RUJDQLVPV�DQG�HFRORJ\�
RI�PDQ\�DUHDV�RI�0DGDJDVFDU��7KLV�QHZ�LQIRUPDWLRQ�
KDV� KDG� UDPL¿FDWLRQV� IRU� PDQ\� DSSOLHG� VFLHQWL¿F�
¿HOGV��LQFOXGLQJ�FRQVHUYDWLRQ�

:KHQ�FRQVLGHULQJ�0DGDJDVFDU¶V�ELRGLYHUVLW\�DQG�
XQLTXH� HFRV\VWHPV�� PRVW� ¿HOG� ELRORJLVWV� QDWXUDOO\�
IRFXV�RQ�WKH�SULQFLSDO�LVODQG��ZKLFK�IRUPV�D�YDVW�DQG�
KLJKO\� KHWHURJHQHRXV� VHULHV� RI� KDELWDWV�� +RZHYHU��
DSSUR[LPDWHO\� ���� VPDOOHU� LVODQGV� DQG� LVOHWV�
VXUURXQG� 0DGDJDVFDU� DQG� RFFXU� ZLWKLQ� 0DODJDV\�
WHUULWRU\� �&RRNH�� ������ ��� WKHVH� VPDOOHU� LVODQGV�
KDYH� UHFHLYHG� QRWDEO\� OHVV� DWWHQWLRQ� FRQFHUQLQJ�
ELRGLYHUVLW\�UHVHDUFK��7KH�GLVWULEXWLRQ�RI�WKHVH�LVODQGV�
DURXQG� ³PDLQODQG´�0DGDJDVFDU� LV� QRW� XQLIRUP�� ZLWK�
VRPH� ORFDWHG� RQ� WKH� ,QGLDQ�2FHDQ� VLGH� DQG�RWKHUV�
LQ� WKH� 0R]DPELTXH� &KDQQHO�� )XUWKHU�� VRPH� DUH�
LVRODWHG� DQG� RWKHUV� IRUP� DUFKLSHODJRV�� 5HJDUGOHVV�
RI� WKHLU� JHRJUDSKLF� SRVLWLRQ�� WKH� VPDOOHU� LVODQGV�
DQG� LVOHWV� DUH� LQÀXHQFHG� E\� TXDVL�SHUPDQHQW� VRODU�
UDGLDWLRQ�DQG�YHU\�UHJXODU�DQG�RIWHQ�LQWHQVH�RFHDQLF�
PHWHRURORJLFDO� V\VWHPV��ZKLFK�RQ�D� VHDVRQDO� EDVLV�
EULQJ� KLJK� OHYHOV� RI� UDLQ� DQG� VDOW� ODGHQ� KXPLGLW\��
0RVW� LVODQGV� ZLWKLQ� 0DODJDV\� ZDWHUV� DUH� ORFDWHG�
ZLWKLQ�D� IHZ�NLORPHWHUV�RI� WKH�PDLQ� LVODQG�� ,Q�UHFHQW�
JHRORJLFDO� WLPH�� IURP� D� IHZ� PLOOLRQ� \HDUV� WR� D� IHZ�
WKRXVDQG� \HDUV� DQG� GXULQJ� SHULRGV� RI� ÀXFWXDWLQJ�
VHD� OHYHOV��PDQ\�RI� WKHVH� LVODQGV�ZHUH�VHTXHQWLDOO\�
DWWDFKHG�DQG�WKHQ�VHSDUDWHG�IURP�WKH�SULQFLSDO�LVODQG�
RI�0DGDJDVFDU��ZKLFK�LQ�PRVW�FDVHV�ZDV�WKH�VRXUFH�
RI� WKH� QDWLYH� SODQWV� DQG� DQLPDOV�� 6XEVHTXHQWO\��
WKURXJK�VHDIDULQJ�DQG�KXPDQ�HVWDEOLVKPHQW�RQ�VRPH�
RI� WKH� LVODQGV��GLIIHUHQW� W\SHV�RI�SODQWV�DQG�DQLPDOV�
KDYH�EHHQ�LQWURGXFHG��

7KH� VRLO� W\SHV� RQ� WKHVH� LVODQGV� DQG� LVOHWV� VKRZ�
FRQVLGHUDEOH� YDULDWLRQ�� EXW� ZLWK� D� SUHSRQGHUDQFH�
RI� FDOFDUHRXV� VHGLPHQWV� DVVRFLDWHG� ZLWK� FRUDO�
IRUPDWLRQV�� DV� ZHOO� DV� FRQVROLGDWHG� RU� QRQ�
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FRQVROLGDWHG� VDQG� DQG� GXQH� IRUPDWLRQV�� DQG� PRUH�
FRPSOH[�DOOXYLXP�GHSRVLWV��'LIIHUHQFHV� LQ�VXEVWUDWH��
DV� ZHOO� DV� ORFDO� FOLPDWLF� FRQGLWLRQV�� KDYH� PDMRU�
LQÀXHQFHV�RQ�WKH�ORFDO�ÀRUD�DQG�YHJHWDWLRQ�VWUXFWXUH�
�'X�3X\�	�0RDW��������0RDW�	�6PLWK���������7KHVH�
DVSHFWV�LQ�WXUQ�DUH�GLUHFWO\�UHODWHG�WR�WKH�FDSDFLW\�RI�
FHUWDLQ�DQLPDO�JURXSV�WR�PDLQWDLQ�YLDEOH�SRSXODWLRQV�
WKURXJK� WLPH� RQ� LVODQGV� VHSDUDWHG� IURP� PDLQODQG�
0DGDJDVFDU�� DV� PHQWLRQHG� DERYH�� RU� WKHLU� DELOLW\�
WR� FRORQL]H� VXFFHVVIXOO\� YLD� RYHU�ZDWHU� GLVSHUVDO��
7KHVH� FRPSOH[� HFRORJLFDO� DQG� OLIH� KLVWRU\� IDFWRUV�
KHOS� H[SODLQ� ZK\� FHUWDLQ� RUJDQLVPV� KDYH� YLDEOH�
SRSXODWLRQV�RQ�FHUWDLQ�LVODQGV�

6RPH�RII�VKRUH�LVODQGV�DQG�LVOHWV�RI�0DGDJDVFDU�
KDYH�EHHQ�WKH�VXEMHFWV�RI�UHVHDUFK�SURMHFWV�IRFXVLQJ�
RQ� WHUUHVWULDO� RUJDQLVPV�� VXFK� DV� PRVTXLWRHV�
�)RQWHQLOOH�� ������ ODQG� ELUGV� DQG� QHVWLQJ�
FRORQLHV� RI� VHD� ELUGV� �*RRGPDQ�� ������ &RRNH� 	�
5DQGULDPDQLQGU\��������/H�&RUUH�	�%HPDQDMD���������
UHSWLOHV�� LQFOXGLQJ� QHVWLQJ� VLWHV� IRU� VHD� WXUWOHV�� DQG�
DPSKLELDQV��5DNRWRQLULQD�	�&RRNH��������$QGUHRQH�
et al.�� ������ 0HWFDOI� et al.�� ������ $OOLVRQ�� ������

5REHUWV� 	� 'DO\�� ������� DQG� PDPPDOV�� SDUWLFXODUO\�
OHPXUV� �%LUNLQVKDZ�� ������ $QGULDQWRPSRKDYDQD 
et al., 2006��� +RZHYHU�� IHZ� PXOWL�GLVFLSOLQDU\� ¿HOG�
VWXGLHV� KDYH� EHHQ� FRQGXFWHG� RQ� D� JLYHQ� LVODQG�
RU� DFURVV� DQ� DUFKLSHODJR�� $Q� LPSRUWDQW� H[FHSWLRQ�
LQFOXGHV�WKH�)URQWLHU�0DGDJDVFDU�SURMHFWV�FRQGXFWHG�
LQ� WKH�/RNREH�)RUHVW�RQ�1RV\�%H�� LQ� WKH�QRUWKZHVW��
ZKLFK� FRYHU� D� ZLGH� UDQJH� RI� RUJDQLVPV� DQG� IRFXV�
RQ� HFRORJ\� DQG� WKH� LPSDFWV� RI� KDELWDW� GHJUDGDWLRQ�
�KWWS���ZZZ�IURQWLHU�DF�XN�3XEOLFDWLRQV�3XEOLFDWLRQV�
DVS[��

'LIIHUHQW�RUJDQLVPV�RFFXUULQJ�RQ� LVODQGV�SURYLGH�
D� JRRG� LQGH[� RI�PHDVXULQJ� FKDQJHV� LQ� HFRV\VWHPV�
DFURVV� VKRUW�WHUP� RU� ORQJ�WHUP� WLPHIUDPHV�� *URXSV�
VXFK�DV�DQWV��$JRVWL�et al.���������DPSKLELDQV��+H\HU��
������� DQG�PDPPDOV� �:LOVRQ�� ������ KDYH� DOO� EHHQ�
DQDO\]HG� DV� LQGLFDWRUV� RI� QDWXUDO� RU� DQWKURSRJHQLF�
HQYLURQPHQWDO� FKDQJH�� 'HWDLOHG� GDWD� FRQFHUQLQJ�
SODQWV� DQG� DQLPDOV� GHULYHG� IURP� ELRORJLFDO�
LQYHQWRULHV�IRUP�WKH�EDVHOLQH�IRU�IXWXUH�FRPSDULVRQV�
LQ�WKH�HYROXWLRQ�RI�WKH�ELRWD�RI�GLIIHUHQW�VLWHV��LQFOXGLQJ�
0DGDJDVFDU�DQG�LWV�RIIVKRUH�LVODQGV��$�JRRG�H[DPSOH�

Figure 1.�0DS�VKRZLQJ�QRUWKHUQ�0DGDJDVFDU�DQG�WKH�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��ZKLFK�DUH�SDUW�RI�
3DUF�1DWLRQDO�GH�/RN\�0DQDPEDWR��5HJLRQDO�SURWHFWHG�DUHDV�DQG�HOHYDWLRQDO�YDULDWLRQ�DUH�DOVR�VKRZQ��
7KH�UHG�IUDPHG�DUHD�WR�WKH�QRUWKHDVW�RI�3DUF�1DWLRQDO�GH�/RN\�0DQDPEDWR�LV�GHWDLOHG�LQ�)LJXUH���
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LV�KRZ� LQWURGXFHG�VSHFLHV�RXW�FRPSHWH�QDWLYH� WD[D��
OHDGLQJ� WR� PDMRU� ELRWLF� VKLIWV� �+XPDQ� & Gordon, 
������3HWUHQ�	�&DVH��������6WRNHV�et al.��������

7KH�IRFXV�RI�WKLV�SDSHU�LV�WR�UHSRUW�RQ�WKH�UHVXOWV�
RI� D�PXOWL�GLVFLSOLQDU\� VWXG\�RI� SODQWV�� LQYHUWHEUDWHV��
DQG� YHUWHEUDWHV� RQ� LVODQGV� LQ� WKH� 1RV\� $QNDR�
$UFKLSHODJR�� QRUWKHDVWHUQ� 0DGDJDVFDU� �)LJXUH� ����
7KH�VLWH� LV� ORFDWHG�DERXW�KDOIZD\�EHWZHHQ�9RKpPDU�
�,KDUDQD�� DQG�'LpJR�6XDUH]� �$QWVLUDQDQD�� DQG� SDUW�
RI� WKH� 3DUF� 1DWLRQDO� GH� /RN\�0DQDPEDWR�� 7R� RXU�
NQRZOHGJH�� WKLV�]RQH�KDV�QRW�EHHQ� WKH�VXEMHFW�RI�D�
GHWDLOHG�ELRORJLFDO�LQYHQWRU\��

Historical exploration of the biological 
resources of the Nosy Ankao island group

,Q� JHQHUDO�� OLWWOH� KLVWRULFDO� RU� PRGHUQ� UHVHDUFK� KDV�
EHHQ� FRQGXFWHG� RQ� WKH� PDULQH� RU� WHUUHVWULDO� ELRWD�
RI� WKH� 1RV\� $QNDR� $UFKLSHODJR�� ,Q� FRQWUDVW�� WKH�
PDLQODQG� DUHDV� DGMDFHQW� WR� WKHVH� LVODQGV�� PRVW�
QRWDEO\� WKH� 3DUF�1DWLRQDO� GH� /RN\�0DQDPEDWR� DQG�
WKH� 5pVHUYH� 6SpFLDOH� G¶$QDODPHUD� �)LJXUH� ��� KDYH�
UHFHLYHG�FRQVLGHUDEOH�DWWHQWLRQ��*RRGPDQ�	�:LOPp��
������ 1XVEDXPHU� et al. ������� GDWD� DQG� VSHFLHV�

OLVWV� IURP� WKHVH� VLWHV� SURYLGH� D� FRQWH[W� WR� EHWWHU�
XQGHUVWDQG�DVSHFWV�RI� WKH�NQRZQ�ELRWD�RI� WKH�1RV\�
$QNDR�LVODQG�JURXS�

2QH�DUHD�ZLWKLQ�WKH�DUFKLSHODJR�WKDW�KDV�EHHQ�WKH�
VLWH�RI�VRPH�UHVHDUFK�LV�D�]RQH�KLVWRULFDOO\�NQRZQ�DV�
3RUW�/HYHQ��7KLV�DUHD�LV�FORVH�WR�ZKDW�LV�NQRZQ�WRGD\�
DV�1RV\�0DQDPELE\��RQH�RI�WKH�QRUWKHUQ�PRVW�LVODQGV�
LQ� WKH�1RV\�$QNDR�JURXS��)LJXUH�����ZKLFK�KDV�DOVR�
EHHQ�UHIHUUHG�WR�DV�WKH�/HYHQ�,VODQGV��'HFDU\��������
2EXUD�et al����������7KH�QDPH�3RUW�/HYHQ�LV�GHULYHG�
IURP�WKH�ERDW�+��0��6KLS�/HYHQ�DQG�DV�JOHDQHG�IURP�
ERDW�FDSWDLQ¶V�DFFRXQWV��2ZHQ��������S������ ³$�¿QH�
bay on the north-east side of Madagascar, which was 
not known to the natives by any particular name, we 
called Port Leven, the islands between Andrava and 
Looké [=Loky] Bays…´��7R�RXU� NQRZOHGJH�� WKH�RQO\�
SXEOLVKHG�ELRGLYHUVLW\�ZRUN�RQ�WKH� ORFDO�ELRWD�RI� WKLV�
DUFKLSHODJR�LQFOXGHV�LQIRUPDWLRQ�RQ�ODQG�VQDLOV�LQ�WKH�
3RUW� /HYHQ� DUHD� �0RUHOHW�� ������ ������ DQG� UHFHQW�
VXUYH\V�RI�WKH�PDULQH�IDXQD�RII�1RV\�$QNDR��2EXUD�et 
al����������,PSRUWDQW�XQSXEOLVKHG�GDWD�DUH�LQFOXGHG�LQ�
UHSRUWV� RQ� VHDZHHG�DTXDFXOWXUH� DQG�HQYLURQPHQWDO�
DVVHVVPHQWV�IRU�D�WRXULVP�SURMHFW��*LOOL�	�*LOOL������� 
)DQDPE\��������

Figure 2. 0DS�RI� WKH� LVODQGV� LQ� WKH�1RV\�$QNDR�JURXS��DOO� RI�ZKLFK�DUH�ZLWKLQ� WKH�3DUF�
1DWLRQDO�GH�/RN\�0DQDPEDWR��7KH�\HOORZ�IUDPHG�DUHD�DVVRFLDWHG�ZLWK�1RV\�0DQDPSDR�LV�
GHWDLOHG�LQ�)LJXUH����1RVLERURQD�LV�DOVR�NQRZQ�DV�1RVLPERURQD�DQG�1RV\�0DQDPSDR�DV�
1RV\�0DQDPSDKR�
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Methods 
Context of the 2016 biological inventory and 
study sites

'XULQJ�0DUFK� ������ D� JURXS� RI� ELRORJLVWV� �7DEOH� ���
ZDV�DVVHPEOHG�WR�FRQGXFW�D�PXOWL�GLVFLSOLQDU\�VWXG\�
RI�WKH�ELRWD�RI�WKH�1RV\�$QNDR�$UFKLSHODJR��ZLWKLQ�WKH�
H[�3URYLQFH�G¶$QWVLUDQDQD��5pJLRQ�6DYD��&RPPXQH�
G¶$PSLVLNLQDQD�� 7KH� LVODQG� JURXS� LV� FRPSRVHG� RI�
DERXW����VPDOO�LVODQGV�DQG�LVOHWV��RI�ZKLFK�IRXU�ZHUH�
LQWHQVLYHO\� VXUYH\HG� LQ� WKH� FRQWH[W� RI� WKLV� VWXG\�
�)LJXUHV� �� 	� ���� 1RV\� $QNDR�� 1RV\� 0DQDPSDR��
1RV\�5DWV\��DQG�WR�D�OHVVHU�H[WHQW�1RVLERURQD��7KH�
GLIIHUHQW� FKDUDFWHULVWLFV� RI� WKHVH� IRXU� LVODQGV� DUH�
JLYHQ�LQ�7DEOH����

7KH� SULQFLSDO� VWXG\� RUJDQLVPV� LQFOXGHG� LQ�
WKH� 0DUFK� ����� LQYHQWRU\� ZHUH� YDVFXODU� SODQWV��

PRVTXLWRHV�� DPSKLELDQV�� UHSWLOHV�� ELUGV�� DQG� VPDOO�
PDPPDOV�� ZLWK� VRPH� LQIRUPDWLRQ� FROOHFWHG� RQ� ODQG�
VQDLOV� DQG� RWKHU� LQYHUWHEUDWHV�� 6HSDUDWH� PHWKRGV��
UHVXOWV��DQG�GLVFXVVLRQ�VHFWLRQV�DUH�SUHVHQWHG�KHUHLQ�
IRU� HDFK� RI� WKH� PDMRU� VWXG\� JURXSV�� 7KH� LVODQGV�
VXUYH\HG�DQG� WKH� OHYHOV� RI� VWXG\� LQWHQVLW\�ZHUH� QRW�
WKH�VDPH� IRU�HDFK�JURXS�RI�RUJDQLVP�� WKHVH�GHWDLOV�
DUH�VXPPDUL]HG�LQ�7DEOH����1RV\�$QNDR�LV�WKH�ODUJHVW�
RI� WKH� LVODQGV� VWXGLHG� DQG� ZLWK� QRWDEOH� YDULDWLRQ� LQ�
KDELWDW��JHRORJ\��DQG�K\GURORJ\��)LJXUHV���	�����7ZR�
VHSDUDWH� IRUHVW� EORFNV� RFFXU� RQ� 1RV\� $QNDR� DQG�
WKHVH� DUH� JHQHUDOO\� UHIHUUHG� WR� KHUHLQ� DV� ��� ³GXQH�
IRUHVW´�� ZKLFK� LV� DW� WKH� VRXWKHUQ� HQG� RI� WKH� LVODQG��
DQG�WR�WKH�HDVW�RI�WKH�YLOODJH�$QWDIRQGUR��DQG����ZKDW�
LV�UHIHUUHG�WR�KHUHLQ�DV�³ODUJH�IRUHVW�EORFN´�RU�³1RV\�
$QNDR�IRUHVW´�DQG�PRUH�SUHFLVHO\�WKH�SDUFHO�EHWZHHQ�
WKH�YLOODJHV�RI�$QGDVLEH�DQG�$QGUDQJDQD��)LJXUH����

Table 1. 5HVHDUFKHUV�ZKR�SDUWLFLSDWHG�LQ�WKH�¿HOG�SRUWLRQ�RI�WKH�ELRORJLFDO�LQYHQWRU\�RI�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��
3DUF�1DWLRQDO�GH�/RN\�0DQDPEDWR��LQ�0DUFK������

Name Study group  Home institution
Yasser Anbdou 6PDOO�PDPPDOV 8QLYHUVLWp�1RUG�$QWVLUDQDQD
6WHYHQ�0��*RRGPDQ 6PDOO�PDPPDOV�DQG�ELUGV )LHOG�0XVHXP�RI�1DWXUDO�+LVWRU\�DQG�$VVRFLDWLRQ�

9DKDWUD
(ULF�7��5DMRHOLVRQ Ants &DOLIRUQLD�$FDGHP\�RI�6FLHQFHV���0DGDJDVFDU
/XF�5DQDLYRDULVRD 9DVFXODU�SODQWV $VVRFLDWLRQ�)DPHORQD�DQG�8QLYHUVLWp�G¶$QWDQDQDULYR
$FKLOOH�3��5DVHOLPDQDQD 5HSWLOHV�DQG�DPSKLELDQV $VVRFLDWLRQ�9DKDWUD�DQG�8QLYHUVLWp�G¶$QWDQDQDULYR
9RDKDQJ\�6RDULPDODOD 6PDOO�PDPPDOV $VVRFLDWLRQ�9DKDWUD�DQG�8QLYHUVLWp�GH�)LDQDUDQWVRD
0LFKDsO�/��7DQWHO\ 0RVTXLWRHV ,QVWLWXW�3DVWHXU�GH�0DGDJDVFDU
3DEOR�7RUWRVD 6PDOO�PDPPDOV�DQG�DVVRFLDWHG�]RRQRVHV 8QLYHUVLWp�GH�/D�5pXQLRQ

Table 2.�&KDUDFWHUL]DWLRQ�RI�WKH�GLIIHUHQW�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS�VXUYH\HG�LQ�0DUFK�������VHH�)LJXUH���IRU�
WKH�ORFDWLRQ�RI�HDFK�RI�WKHVH�LVODQGV���

Nosy Ankao Nosy Manampao Nosy Ratsy Nosiborona
7RWDO�VXUIDFH�DUHD��KD� ��� �� � �
1HDUHVW�GLVWDQFH�WR�PDLQODQG��NP� ��� ��� 7.1 ���
/DWLWXGH�6��FHQWURLG����� �������� �������� �������� ��������
/RQJLWXGH�(��FHQWURLG����� �������� �������� �������� ��������
:LWK�QDWLYH�ZRRG\�YHJHWDWLRQ Yes Some Yes Some
3HUPDQHQW�KXPDQ�KDELWDWLRQ Yes 1R1 1R2 1R
)UHVKZDWHU�VRXUFHV��ZHOOV� Yes Yes 1R 1R
/DQGLQJ�VLWHV�IRU�¿VKHUPHQ�RU�
SHRSOH�WUDYHOLQJ�E\�ERDW

Yes Yes Yes Yes

1,Q�WKH�ODWWHU�SRUWLRQ�RI������WR�HDUO\�������WKHUH�ZDV�D�JXDUG�KXW�RQ�1RV\�0DQDPSDR�DQG�ZLWK�SHUPDQHQW�VWDII�HQJDJHG�E\�WKH�
1RV\�$QNDR�'HYHORSPHQW�&RPSDQ\��7KH�UROH�RI�WKHVH�LQGLYLGXDOV�ZDV�WR�OLPLW�DFFHVV�WR�WKH�LVODQG�LQ�WKH�FRQWH[W�RI�1RV\�0DQDPSDR�
EHLQJ�SDUW�RI�WKH�3DUF�1DWLRQDO�GH�/RN\�0DQDPEDWR�
2,Q�0DUFK�������D�KRXVH�EXLOW�E\�¿VKHUPHQ�ZDV�SUHVHQW�LQ�WKH�QRUWKHDVWHUQ�SRUWLRQ�RI�WKH�LVODQG�DQG�DSSDUHQWO\�XQXVHG�IRU�DW�OHDVW�
VHYHUDO�PRQWKV

Table 3.�*URXSV�VXUYH\HG�RQ�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS�DQG�WKH�UHODWLYH�ZRUN�LQWHQVLW\�LQYHVWHG�LQ�HDFK�JURXS��
�� �QRW�VXUYH\HG���� �VXSHU¿FLDOO\�VXUYH\HG����� �VXI¿FLHQWO\�VXUYH\HG��

Taxonomic group Nosy Ankao Nosy Manampao Nosy Ratsy Nosiborona
9DVFXODU�SODQWV �� �� �� �
/DQG�VQDLOV � � � �
0RVTXLWRHV �� �� �� ��
Ants �� �� �� ��
5HSWLOHV �� �� �� �
Birds �� �� �� �
6PDOO�PDPPDOV �� �� �� �
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Figure 3. 0DS�RI�1RV\�0DQDPSDR�DQG�LWV�VXUURXQGLQJ�LVODQGV��$FFRUGLQJ�WR�LQWHUYLHZV�ZLWK�ROGHU�SHRSOH�RQ�1RV\�$QNDR��
WKH�WZR�LVODQGV�QHDUHVW�WR�1RV\�0DQDPSDR�ZHUH�WUDGLWLRQDOO\�XQQDPHG��2Q�WKH�DGYLFH�RI�D�1RV\�$QNDR�UHVLGHQW��ZH�
KDYH�QDPHG�WKHVH�WZR�LVODQGV�1RV\�/DYDNHO\�DQG�1RV\�7RNDQD��1RV\�0DQDPSDR�LV�DOVR�NQRZQ�DV�1RV\�0DQDPSDKR�

Study sites

7KH� UHVHDUFKHUV� WKDW� FRQGXFWHG� VXUYH\V� RQ� WKH�
GLIIHUHQW� LVODQGV� JHQHUDOO\� ZRUNHG� LQGHSHQGHQWO\��
,QIRUPDWLRQ� IRU� HDFK� UHSUHVHQWHG� GLVFLSOLQH�
DVVRFLDWHG� ZLWK� WKH� SODFHPHQW� RI� WUDQVHFWV�� WUDSV��
HWF��DUH�SUHVHQWHG�VHSDUDWHO\�LQ�WKH�PHWKRGV�VHFWLRQV�
EHORZ�� *HQHUDOL]HG� ORFDOLWLHV� XVHG� IRU� WKH� IRXU�
GLIIHUHQW�LVODQGV�DQG�VRPH�YLOODJHV�ZKHUH�FROOHFWLRQV�
ZHUH�PDGH�DUH�SUHVHQWHG�EHORZ��

Villages on Nosy Ankao

1RV\� $QNDR�� $QGDVLEH� �YLOODJH��� �����¶��´6�
>����������6@�������¶��´(�>����������(@����P�

1RV\� $QNDR�� $QDODER]DND� �YLOODJH��� �����¶��´6�
>����������6@�������¶��´(�>����������(@�����P�

1RV\� $QNDR�� $PSDVLPDQJLG\� �YLOODJH��� �����¶��´6�
>����������6@�������¶��´(�>����������(@����P�

1RV\� $QNDR�� $QWDIRQGUR� �YLOODJH��� �����¶��´6�
>����������6@�������¶��´(�>����������(@����P�

1RV\� $QNDR�� 0DUFK� ����� UHVHDUFK� EDVH�
FDPS�� �����¶��´6� >����������6@�� �����¶��´(�
>����������(@�����P�

Islands (geographical coordinates based on 

centroid positions)

1RV\� $QNDR�� ��� NP� 6� $PSLVLNLQLQD�� 1RV\� $QNDR�
IRUHVW�� �����¶��´6� >����������6@�� �����¶��´(�
>����������(@����P�

1RVLERURQD�� ����� NP� 6� $PSLVLNLQLQD�� �����¶��´6�
>����������6@�������¶��´(�>��������(@�����P�

1RV\�0DQDPSDR�����NP�6:�$PSLVLNLQLQD�������¶��´6�
>����������6@�������¶��´(�>����������(@�����P�

1RV\� 5DWV\�� ��� NP� 6:� $PSLVLNLQLQD�� �����¶��´6�
>����������6@�������¶��´(�>����������(@�����P�

Weather data

0HWHRURORJLFDO� LQIRUPDWLRQ�GXULQJ� WKH� LQYHQWRU\�ZDV�
REWDLQHG� XVLQJ� D� PLQLPXP�PD[LPXP� WKHUPRPHWHU�
DQG� D� UDLQ� JDXJH� LQVWDOOHG� QHDU� WKH� UHVHDUFK�
EDVH� FDPS� RQ� 1RV\�$QNDR� �VHH� DERYH��� $� +2%2�
GDWD� ORJJHU� �PRGHO� 8�������� 2QVHW� &RPSXWHU�
&RUSRUDWLRQ��%RXUQH��0DVVDFKXVHWWV��ZDV�DOVR�XVHG�
RQ� WKUHH� LVODQGV� GXULQJ� WKH� PRVTXLWR� VXUYH\V� WR�
PHDVXUH�KRXUO\�YDULDWLRQ�LQ�WHPSHUDWXUH�DQG�UHODWLYH�
KXPLGLW\��
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Figure 4. 0DS�RI�GLIIHUHQW�YHJHWDWLRQ�W\SHV�DQG�DUHDV�RI�KXPDQ�RFFXSDWLRQ�RQ�
1RV\�$QNDR��0DS�DGDSWHG�IURP�*LOOL�	�*LOOL��������

9DVFXODU� SODQWV� �¿HOGZRUN� FRQGXFWHG� E\�
Luc Ranaivoarisoa and assisted by Yannie 
Andriamiarantsoa and Patrick Ranirison with 
LGHQWL¿FDWLRQV�DQG�DQDO\VLV�

7KH� SULQFLSDO� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR�
FKDUDFWHUL]H� WKH� PDMRU� YHJHWDWLRQ� IRUPDWLRQV� RQ�
LVODQGV� LQ� WKH� 1RV\� $QNDR� JURXS�� VSHFL¿FDOO\� WKHLU�
ÀRULVWLF� DQG� SK\VLRJQRPLF� DVSHFWV�� 7KH� LVODQGV�
DVVRFLDWHG� ZLWK� WKH� ERWDQLFDO� VWXG\� DUH� SUHVHQWHG�
DERYH�LQ�WKH�LQWURGXFWLRQ�WR�WKH�PHWKRGV�VHFWLRQ��WKH�
GHWDLOV�DUH�VXPPDUL]HG�LQ�7DEOH����7R�RXU�NQRZOHGJH��
RWKHU� WKDQ� WKH� ZRUN� RI� )DQDPE\� �������� ZKLFK� LV�
DVVRFLDWHG� ZLWK� DQ� HQYLURQPHQWDO� LPSDFW� VWXG\�� QR�
SUHYLRXV�ERWDQLFDO� UHVHDUFK�KDV�EHHQ�FRQGXFWHG�RQ�
WKHVH� LVODQGV�� 7KH� LQWHQVLW\� RI� ¿HOG� FROOHFWLRQV� DQG�

TXDQWLWDWLYH�PHDVXUHV�XVHG�GLIIHUHG�EHWZHHQ�LVODQGV�
�7DEOH����

Data collection

7KUHH�GLIIHUHQW� WHFKQLTXHV�ZHUH�HPSOR\HG�WR�FROOHFW�
GDWD� RQ� WKH� ÀRUD� DQG� YHJHWDWLRQ�� OLQHDU� WUDQVHFWV��
VXUIDFH� DUHD� VDPSOLQJ�� DQG� JHQHUDO� FROOHFWLRQV��
&ROOHFWHG� YRXFKHU� VSHFLPHQV� REWDLQHG� GXULQJ�
WKH� LQYHQWRU\� KDYH� EHHQ� GHSRVLWHG� LQ� WKH� )2),)$�
+HUEDULXP��7()���$PEDWREH��$QWDQDQDULYR�

Linear transects 

/LQHDU� WUDQVHFWV� IROORZHG� WKH� PHWKRGV� RI� *DXWLHU�
et al. �������� ZLWK� HDFK� WUDQVHFW� EHLQJ� HLWKHU� ��� RU�
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Figure 5. 0DS�RI�JHRORJLFDO�DQG�K\GURORJLFDO�DVSHFWV�RI�1RV\�$QNDR��0DS�DGDSWHG�
IURP�*LOOL�	�*LOOL���������

���� P� LQ� OHQJWK� DQG� PHDVXUHPHQWV� PDGH� HYHU\� ��
P�DORQJ�HDFK� WUDQVHFW� �VHH�7DEOH�����6LWH� WUDQVHFWV�
ZHUH�LQVWDOOHG�LQ�]RQHV�WKDW�VKRZHG�QRWDEOH�OHYHOV�RI�
KRPRJHQHLW\� ZLWK� UHVSHFW� WR� SK\VLRJQRP\�� ÀRULVWLF�
FRPSRVLWLRQ�� DQG� HFRORJLFDO� FRQGLWLRQV�� (YHU\� �� P�
DORQJ� D� JLYHQ� WUDQVHFW� OLQH�� DOO� SODQWV� FRPLQJ� LQ�
FRQWDFW� ZLWK� D� YHUWLFDO� DQG� JUDGXDWHG� SROH� �� P� LQ�
OHQJWK�ZHUH� LQFOXGHG�� YRXFKHU� VSHFLPHQV�FROOHFWHG��
DQG� LQIRUPDWLRQ� UHFRUGHG� RQ� WKHLU� PLQLPXP� DQG�
PD[LPXP� SRLQW� RI� FRQWDFW� DQG�� ZKHQ� SRVVLEOH��
VFLHQWL¿F�QDPH��7KH�IROORZLQJ�SDUDPHWHUV�ZHUH�QRWHG�
IRU� HDFK� RI� WKHVH� SRLQWV�� *36� FRRUGLQDWHV�� DOWLWXGH�
�EDVHG� RQ� *36��� VORSH�� RULHQWDWLRQ�� DQG� W\SH� RI�
VXEVWUDWH�� 7KLV� PHWKRGRORJ\� DOORZV� DQ� DVVHVVPHQW�
RI� TXDOLWDWLYH� DVSHFWV� RI� YHJHWDWLRQ� VWUXFWXUH� DORQJ�
WKH�WUDQVHFW�

Surface area sampling

6XUIDFH� DUHD� VDPSOLQJ� IROORZHG� WKH� WHFKQLTXH� RI�
%UDXQ�%ODQTXHW� ������� DQG� XVHG� WKH� VWDQGDUG� DUHD�
RI�����KD��PLQLPDO�ELRORJLFDO�DUHD��DW�VLWHV�DORQJ�WKH�
WUDQVHFW� OLQHV� DQG� PHHWLQJ� WKH� DERYH� PHQWLRQHG�
WKUHH� FULWHULD� RI� KRPRJHQHLW\�� 7KH� IROORZLQJ�
SDUDPHWHUV� ZHUH� UHFRUGHG� DW� HDFK� VDPSOHG� DUHD��
GLDPHWHU�DW�EUHDVW�KHLJKW��KHLJKW�RI�WKH�EROH��DQG�WRWDO�
PD[LPXP� KHLJKW�� 7KLV� WHFKQLTXH� SURYLGHV� LQVLJKWV�
LQWR�GHQGURPHWULFV��

General botanical collections

,Q� DGGLWLRQ� WR� WKH� WZR� PHWKRGV� PHQWLRQHG� DERYH��
JHQHUDO� SODQW� LQYHQWRULHV� ZHUH� DOVR� FRQGXFWHG� RQ�
HDFK� LVODQG�� 0RUH� VSHFL¿FDOO\�� IHUWLOH� SODQWV� ZHUH�
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FROOHFWHG�DV�KHUEDULXP�VSHFLPHQV� LQ�GLIIHUHQW�DUHDV�
RI�HDFK� LVODQG��)RU�HDFK�FROOHFWLRQ�� LQIRUPDWLRQ�ZDV�
UHFRUGHG� RQ� WKH� SURYLVLRQDO� VFLHQWL¿F� QDPH�� *36�
SRVLWLRQ��D�EULHI�GHVFULSWLRQ�RI�WKHLU�ELRORJ\��DQG�ORFDO�
KDELWDW�FKDUDFWHULVWLFV�� ,Q� WKH�¿HOG�� WKHVH�VSHFLPHQV�
ZHUH� FRQVHUYHG� LQ� QHZVSDSHU� VDWXUDWHG� ZLWK�
DOFRKRO�DQG�WKHQ�WUDQVSRUWHG�WR�$QWDQDQDULYR��ZKHUH�
WKH\� ZHUH� GULHG� DQG� WKHQ� FRPSDUHG� WR� KHUEDULXP�
VSHFLPHQV�LQ�WKH�7()�KHUEDULXP��,Q�PRVW�FDVHV��WKH�
FROOHFWHG�SODQWV�FRXOG�EH�LGHQWL¿HG�WR�VSHFLHV��EXW�LQ�
VRPH� FDVHV� RQO\� WR� JHQHUD�� ,Q� WKH� ODWHU� FDVH�� WKH\�
ZHUH�FRQVLGHUHG�DV�D�PRUSKRVSHFLHV�DQG�QDPHG�DV�
VS�����VS�����HWF�

Data analysis

Floristic richness

,Q� WKH� FRQWH[W� RI� WKLV� ¿HOG� VWXG\�� FROOHFWHG� SODQWV�
ZHUH�FRQVHUYHG�DV�SUHVVHG�VSHFLPHQV�DQG�WKH�GULHG�
PDWHULDO� ZDV� VXEVHTXHQWO\� FRPSDUHG� WR� SUHYLRXVO\�
LGHQWL¿HG� KHUEDULXP� PDWHULDO�� $� OLVW� RI� WD[RQRPLF�
QDPHV� RI� LGHQWL¿HG� SODQWV� VHUYHG� DV� WKH� EDVLV� RI�
VXEVHTXHQW�DQDO\VHV�DQG�FRPSDULVRQV��

Geographic range of plant species

7KH� UDQJHV� RI� LGHQWL¿HG� WD[D� ZHUH� HVWDEOLVKHG�
EDVHG� RQ� SXEOLVKHG� GRFXPHQWV� �0DEEHUOH\�� ������
DQG� GLIIHUHQW� RQOLQH� VRXUFHV� �7URSLFRV� ��� KWWS���
ZZZ�WURSLFRV�RUJ��� 6RQQHUDW� ��� KWWSV���VFLHQFH�

PQKQ�IU�LQVWLWXWLRQ�PQKQ�FROOHFWLRQ�S�LWHP�VHDUFK�
IRUP��� 7KLV� LQIRUPDWLRQ� ZDV� XVHG� WR� GHWHUPLQH�
WKH� SK\WRJHRJUDSKLF� RULJLQ� RI� SODQWV� IRXQG� RQ� WKH�
GLIIHUHQW�LVODQGV�LQ�WKH�1RV\�$QNDR�$UFKLSHODJR�

3K\WRJHRJUDSKLF�DI¿QLWLHV�UHODWLYH�WR�0DGDJDVFDU

7KH� GLVWULEXWLRQ� SDWWHUQV� RI� SODQWV� IRXQG� RQ� WKH�
LVODQGV� RI� WKH� 1RV\� $QNDR� JURXS� ZLWK� UHVSHFW� WR�
SK\WRJHRJUDSKLF� GRPDLQV� RI� 0DGDJDVFDU� �VHQVX�
+XPEHUW�� ������ ZHUH� XVHG� WR� GHWHUPLQH� WKHLU�
DVVRFLDWHG�DI¿QLWLHV��

Plant life-forms

:H� HPSOR\� KHUH� WKH� GH¿QLWLRQV� RI� GLIIHUHQW� SODQW�
OLIH�IRUPV� SURSRVHG� E\� 5DXQNLDHU� ������� DQG� WKHQ�
DGDSWHG�E\�/HEUXQ��������IRU�WURSLFDO�UHJLRQV�RI�WKH�
ZRUOG��

 � PHVRSKDQHURSK\WHV� �PH��  � SODQWV� JURZLQJ�
EHWZHHQ���DQG����P�LQ�KHLJKW�

 � PLFURSKDQHURSK\WHV� �PL��  � SODQWV� JURZLQJ�
EHWZHHQ���DQG���P�LQ�KHLJKW�

 � QDQRSKDQHURSK\WHV� �QD��  � SODQWV� JURZLQJ�
EHWZHHQ�����DQG���P�LQ�KHLJKW��

 � WKHURSK\WHV��WK�� �DQQXDO�SODQWV��
 � YLQHV��9�� �FUHHSLQJ�RU�FOLPELQJ�RQ�IRUHVW�ÀRRU�RU�
RWKHU�W\SHV�RI�VXSSRUW��DQG�

 � HSLSK\WHV��(�� �DWWDFKHG�WR�DQRWKHU�SODQW��

Table 4.�6XPPDU\�RI�HFRORJLFDO�SUR¿OHV�RI�YHJHWDWLRQ�JURXSV�RQ�WKH�1RV\�$QNDR�LVODQG�JURXS�

Floristic group
Group Capurodendron 

greveanum and Eugenia 

aff. calciscopulasum

Group Mystroxylon 

aethiopicum and Diospyros 

erythrosperma

Group Mimusops 

coriacea and Ficus 

tiliifolia

2FFXUUHQFH�RQ�LVODQGV 2QO\�RQ�1RV\�$QNDR 2QO\�RQ�1RV\�5DWV\ 2QO\�RQ�1RV\�
0DQDPSDR

1XPEHU�RI�WUDQVHFWV � 3 2
7UDQVHFWV 7U����7U����7U����7U����7U����7U�

���7U����7U�����7U���
Tr 10, Tr 11, Tr 12 7U����7U��

Ecological 
parameters

Substrate 6DQG\�VRLOV 6DQG\�VRLOV 6DQG\�VRLOV

Florisitic 
parameters

1XPEHU�RI�VSHFLHV �� 22 7
1XPEHU�RI�JHQHUD �� �� �
1XPEHU�RI�IDPLOLHV �� �� �

Structural 
parameters

6WUXFWXUDO�YDULDWLRQ &ORVHG�
XQGHUVWRU\

2SHQ�FDQRS\ 2SHQ�
XQGHUVWRU\

2SHQ�FDQRS\ 2SHQ�XQGHUVWRU\

7U���WR�7U����
7U����7U�����

7U���

7U�� Tr 11, Tr 12 Tr 10 7U����7U��

0HDQ�OLQHDU�GHQVLW\�
�LQGLYLGXDOV�����P�

110 �� 127 ��� ��

0D[LPXP�KHLJKW��P� ���������� ���������� ���������� ���������� ����������
Spatial 
parameters

3K\WRJHRJUDSKLFDO�
DI¿QLWLHV

'RPLQDQFH�RI�:HVWHUQ�
'RPDLQ�SODQWV

0L[HG�DI¿QLWLHV�EHWZHHQ�
:HVWHUQ��(DVWHUQ��&HQWUDO��

and Southern domains

0L[HG�DI¿QLWLHV�
EHWZHHQ�:HVWHUQ�DQG�

Eastern domains
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,GHQWL¿FDWLRQ�RI�YHJHWDWLRQ�JURXSV

7KH�OLQHDU�WUDQVHFWV�GRFXPHQWHG�GXULQJ�WKH�VXUYH\V�
ZHUH�¿UVW�FODVVL¿HG�EDVHG�RQ�WKH�ÀRULVWLF�VLPLODULWLHV�
EHWZHHQ� WUDQVHFWV� FDOFXODWHG� E\� WKH� +RUQ� LQGH[�
�UHIHUUHG� WR�KHUHLQ�DV� ³ÀRULVWLF�JURXS´�DQG�FODVVL¿HG�
DV�*URXS� �� WR�*URXS� ���� 7KH\�ZHUH� DOVR� FODVVL¿HG�
EDVHG� RQ� WKHLU� VWUXFWXUDO� FKDUDFWHULVWLFV� �UHIHUUHG� WR�
KHUHLQ�DV�³VWUXFWXUDO�JURXS´�DQG�FODVVL¿HG�DV�*URXS�$�
WR�*URXS�&��XVLQJ�VHYHUDO�GLIIHUHQW�SDUDPHWHUV��7KH�
YHJHWDWLRQ� JURXSV� �UHIHUUHG� WR� KHUHLQ� DV�*URXS� ,� WR�
*URXS� ,,,�� ZHUH� REWDLQHG� E\� FRPSDULQJ� WKH� ÀRULVWLF�
DQG� VWUXFWXUDO� JURXSV�� JLYLQJ� SULRULW\� WR� WKH� ÀRULVWLF�
FODVVL¿FDWLRQ�DQG�XVLQJ�WKH�VWUXFWXUDO�FODVVL¿FDWLRQ�WR�
LGHQWLI\�VXEJURXSV�

,GHQWL¿FDWLRQ� RI� LQGLFDWRU� VSHFLHV� ZLWKLQ� YHJHWDWLRQ�
groups

7KH� LQGLFDWRU� VSHFLHV� RI� D� JLYHQ� YHJHWDWLRQ� JURXS�
ZHUH� LGHQWL¿HG� E\� FDOFXODWLQJ� WKHLU� IUHTXHQF\� DQG�
DEXQGDQFH�EHWZHHQ�WKH�GLIIHUHQW�WUDQVHFWV��$�VSHFLHV�
LV�FRQVLGHUHG� LQGLFDWLYH�RI�D�YHJHWDWLRQ�JURXS�ZKHQ�
LWV� UHODWLYH� IUHTXHQF\� DQG� UHODWLYH� DEXQGDQFH� DUH�
HTXDO� WR� RU� JUHDWHU� WKDQ� ����� IROORZLQJ� WKH� ,1'9DO�
IRUPXOD��'XIUrQH�	�/HJHQGUH���������

3K\WRJHRJUDSKLF�DI¿QLWLHV�RI�YHJHWDWLRQDO�JURXSV

7KH� SK\WRJHRJUDSKLF� DI¿QLWLHV� RI� HDFK� YHJHWDWLRQDO�
JURXS�ZHUH�WDEXODWHG�ZLWK�UHVSHFW�WR�WKH�UHFRJQL]HG�
GRPDLQV�RI�0DGDJDVFDU� �+XPEHUW��������DQG�PRUH�
VSHFL¿FDOO\� DV� D� SHUFHQWDJH� RI� WKH� ÀRUDO� DI¿QLW\� RI�
WKH�LQGLFDWRU�VSHFLHV�ZLWKLQ�D�JURXS�UHODWLYH�WR�WKDW�RI�
WKH�GLIIHUHQW�GRPDLQV��7KH�GLIIHUHQW�GHVFULSWLRQV�RI�D�
YHJHWDWLRQDO�JURXS�ZHUH�EDVHG�RQ�GDWD�REWDLQHG�IURP�
WKH�OLQHDU�WUDQVHFWV�

6QDLOV� �2ZHQ� *ULI¿WKV� LGHQWL¿HG� PDWHULDO�
FROOHFWHG�SULQFLSDOO\�E\�6WHYHQ�0��*RRGPDQ�

7KH� FROOHFWLRQ� RI� ODQG� VQDLOV� ZDV� QRW� WKH� SULPDU\�
UHVHDUFK� LQWHUHVW� RI� DQ\� RI� WKH� LQGLYLGXDOV� WKDW�

WRRN� SDUW� LQ� WKH� ¿HOG� LQYHQWRU\�� 6SHFLPHQV� ZHUH�
REWDLQHG�IURP�WKH�JURXQG�RU�ORZ�YHJHWDWLRQ�LQ�D�QRQ�
VWDQGDUGL]HG�PDQQHU�RQ�WKUHH�GLIIHUHQW�LVODQGV��1RV\�
$QNDR��1RV\�5DWV\��DQG�1RV\�0DQDPSDR��7DEOH�����
6SHFLPHQV�ZHUH�LGHQWL¿HG�XVLQJ�WKH�PRQRJUDSKV�RI�
)LVFKHU�3LHWWH�et al. �������������DQG� WKH� UHIHUHQFH�
FROOHFWLRQ�RI�2ZHQ�*ULI¿WKV�

$QWV� �¿HOGZRUN� FRQGXFWHG� E\� (ULF� 7VLULQLDLQD�
5DMRHOLVRQ� DQG� VSHFLPHQV� LGHQWL¿HG�E\�%ULDQ�
Fisher, Jean Jacques Rafanomezantsoa, 
Eric Tsiriniaina Rajoelison, and Jean Claude 
5DNRWRQLULQD�

)LYH� VLWHV� ZHUH� H[WHQVLYHO\� VDPSOHG�� WZR� RQ� 1RV\�
$QNDR�� DQG� VLQJOH� VLWHV� RQ�1RV\�0DQDPSDR�� 1RV\�
5DWV\�� DQG� 1RVLERURQD�� ,Q� 7DEOH� ��� WKH� VSHFL¿F�
FRRUGLQDWHV� RI� HDFK� VLWH� LQYHQWRULHG� IRU� DQWV� DQG�
RWKHU�DVSHFWV�DUH�SUHVHQWHG��

Inventory methods

7ZR�GLIIHUHQW�WHFKQLTXHV�ZHUH�HPSOR\HG�WR�LQYHQWRU\�
DQWV�� ��� QRQ�VHOHFWLYH� PHWKRGV� LQYROYLQJ� OHDI� OLWWHU�
VDPSOLQJ�DQG�DVVRFLDWHG�:LQNOHU�H[WUDFWLRQV��DQG����
D�VHOHFWLYH�PHWKRG��VSHFL¿FDOO\�KDQG�FROOHFWLQJ��

Non-selective method

7KLV�PHWKRG� LQYROYHG� WKH�FROOHFWLRQ�RI� LQVHFWV� OLYLQJ�
RQ� WKH� JURXQG� VXUIDFH�� SDUWLFXODUO\� DQWV� IRXQG� LQ�
VRLO� OLWWHU�� 7KLV� WHFKQLTXH� LV� SDUWLFXODUO\� VXLWDEOH� IRU�
LQYHQWRU\LQJ� WKH� VRLO� IDXQD� RI� IRUHVW� KDELWDWV� ZLWK�
DEXQGDQW� OLWWHU� �1DGNDUQL� 	� /RQJLQR�� ������ 2OVRQ��
������ )LVKHU�� ����D�� ������� *URXQG� OLWWHU� ZLWKLQ� D�
SORW� RI� DSSUR[LPDWHO\� �� Pð� ZDV� FROOHFWHG�� KDVKHG�
ZLWK� D� PDFKHWH� WR� GLVUXSW� DQW� QHVWV� LQ� IDOOHQ� VPDOO�
EUDQFKHV�DQG�GHDG�ZRRG��DQG� WKHQ�¿OWHUHG� WKURXJK�
D���FP�VLHYH��$ERXW���O�RI�VLHYHG�OLWWHU�ZDV�FROOHFWHG�
IURP� HDFK� �� Pð� SORW� �DOVR� UHIHUUHG� WR� DV� VWDWLRQ���
$UWKURSRGV� IRXQG� LQ� OLWWHU� VDPSOHV� ZHUH� VHSDUDWHG�

Table 5. 'HWDLOV�RQ�WKH�¿YH�WUDQVHFWV�FRQGXFWHG�IRU�DQWV�RQ�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��

Island Elevation Latitude south 
���

Longitude east 
��� Period Habitat type

Distance to 
nearest point on 
PDLQODQG��NP�

1RV\�$QNDR ���P ���������� ��������� ����0DUFK����� 'U\�IRUHVW �����

1RV\�0DQDPSDR� 20 m ���������� ��������� ����0DUFK����� 6SDUVH�ZRRGODQG �����

1RV\�$QNDR� ���P ���������� ��������� ��0DUFK����� 'XQH�IRUHVW �����

1RV\�5DWV\� 22 m ���������� ��������� ������0DUFK����� 0L[HG�VFUXE �����

1RVLERURQD� ���P ���������� ��������� ������0DUFK����� /RZODQG�KXPLG�
forest

�����
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IURP� WKH� FROOHFWHG� RUJDQLF�PDWHULDO� XVLQJ� D�:LQNOHU�
H[WUDFWRU�RYHU�D����K�SHULRG��

7ZR� IRUPV� RI�:LQNOHUV� ZHUH� HPSOR\HG�� D� ³PLQL�
:LQNOHU´�ZLWK� WKH�FDSDFLW\� WR�DFFRPPRGDWH�D�VLQJOH�
VDFN�RI�JURXQG�OLWWHU��DQG�D�³PD[L�:LQNOHU´�ZKLFK�FDQ�
KROG�XS� WR� IRXU�EDJV�RI� OLWWHU��7KH�FKRLFH�RI�:LQNOHU�
XVHG� GXULQJ� DQ� LQYHQWRU\� ZDV� EDVHG� RQ� WUDQVHFW�
OHQJWK��7KH�VWDQGDUG�SURWRFRO�ZDV�IRU����PLQL�:LQNOHU�
VDPSOHV� WR� EH� FROOHFWHG� DORQJ� D� ���� P� WUDQVHFW��
VDPSOLQJ� HYHU\� ��� P�� 7ZR� VLWHV� GLG� QRW� PHHW� WKLV�
FULWHULRQ�EHFDXVH�RI� OLPLWHG�KDELWDW��1RVLERURQD�DQG�
WKH�GXQH� IRUHVW� RQ�1RV\�$QNDR��$W� WKHVH� WZR�VLWHV��
OLWWHU�VDPSOHV�ZHUH�FROOHFWHG�DW����SRLQWV�HYHU\����P�
DQG�JURXSHG� LQ�¿YH�PD[L�:LQNOHUV��7KH� WUDQVHFWV�DW�
WKH�IRUHVW�VLWH�RQ�1RV\�$QNDR��RQ�1RV\�5DWV\��DQG�RQ�
1RV\�0DQDPSDR�IROORZHG�WKH�VWDQGDUG�SURWRFRO��

Selective method

7KH� VHOHFWLYH� PHWKRG�� DOVR� UHIHUUHG� WR� KHUH� DV�
KDQG� FROOHFWLQJ�� IRFXVHG� RQ� REWDLQLQJ� VSHFLPHQV�
DVVRFLDWHG�ZLWK�DQW�FRORQLHV��)LJXUH�����,W�ZDV�EDVHG�
RQ�SURVSHFWLQJ�GLIIHUHQW�PLFURKDELWDWV�DW�D�VLWH��VXFK�
DV�GHDG�VWHPV��URWWHQ�ZRRG��DQG�GHDG�URRWV��DV�ZHOO�
DV�XQGHU�PRVV��OLFKHQ��DQG�URFNV��DQG�V\VWHPDWLFDOO\�
FROOHFWLQJ� DQ\� DQWV� HQFRXQWHUHG�� 7KLV� WHFKQLTXH�
ZDV� HIIHFWLYH� WR� SURYLGH� DQ� RYHUYLHZ� RI� WKH� ORFDO�
DQW�VSHFLHV�DQG�ZDV�XVHG�RQ�DOO� IRXU�RI� WKH� LVODQGV�
LQYHQWRULHG�DQG�WKH�¿YH�VXUYH\HG�VLWHV��7DEOH����

Sample processing and data analysis

6WDQGDUG� SURFHVVLQJ� SURWRFROV�ZHUH� IROORZHG� LQ� WKH�
ODERUDWRU\� RI� WKH� &DOLIRUQLD� $FDGHP\� RI� 6FLHQFHV��
7VLPED]D]D�� $QWDQDQDULYR�� IRU� WKH� LGHQWL¿FDWLRQ� RI�
VDPSOHG� DQWV� WR� WKH� OHYHO� RI� VSHFLHV�� 7KH� SURFHVV�
LQYROYHV� GLIIHUHQW� SKDVHV�� ��� VRUWLQJ� DOO� DQWV� WR�
PRUSKRVSHFLHV�DQG��ZKHQ�SRVVLEOH��XVLQJ�SXEOLVKHG�
NH\V�WR�LGHQWLI\�WKH�VSHFLPHQV�WR�JHQXV�DQG�VSHFLHV��
DQG� ��� WKH� XQLGHQWL¿HG� VSHFLHV� ZHUH� FRPSDUHG� WR�
LPDJHV�RQ�WKH�ZHEVLWH�$QWZHE��KWWSV���ZZZ�DQWZHE�
RUJ), which has up-to-date summaries of what is 
known about the taxonomy of Malagasy ants, 
LQFOXGLQJ�XQQDPHG�WD[D��DQG�WKH�DVVRFLDWHG�VSHFLHV�
FRGHV� IURP� WKLV� GDWDEDVH� ZHUH� XVHG� �H�J�� PJ����
PJ����IDV�����IDV������,Q�WKH�FDVH�ZKHQ�D�WD[RQ�ZDV�
SUHYLRXVO\�XQNQRZQ�EDVHG�RQ�WKH�LPDJHV�SUHVHQWHG�
RQ�$QWZHE�� LW� ZDV� JLYHQ� WKH� QDPH� ³DQNDR�;´��2QO\�
LGHQWL¿HG� LQGLYLGXDOV�RI� WKH�ZRUNHU� FDVWH�ZHUH�XVHG�
LQ� WKH� IDXQLVWLF� DQDO\VHV�� ,W� LV� LPSRUWDQW� WR�PHQWLRQ�
WKDW�WKH�SUHVHQFH�RI�PDOHV�RU�TXHHQV�ZLWKLQ�D�VDPSOH�
GRHV�QRW�QHFHVVDULO\�PHDQ�WKH�SUHVHQFH�RI�D�FRORQ\�
DORQJ�WKH�UHVSHFWLYH�WUDQVHFW��

6SHFLHV� DEXQGDQFH� ZDV� FDOFXODWHG�� 6LQFH� DQWV�
DUH� VRFLDO�� WKH� DEXQGDQFH� RI� HDFK� VSHFLHV� ZDV�
PHDVXUHG� DV� WKH� SURSRUWLRQ� RI� VWDWLRQV� ZKHUH� WKH�
VSHFLHV� RFFXUUHG� �IUHTXHQF\��� XVLQJ� WKH� IROORZLQJ�
IRUPXOD�

Figure 6. (ULF� 7VLULQLDLQD� 5DMRHOLVRQ� HPSOR\LQJ� WKH� VHOHFWLYH� PHWKRG� WR� FROOHFW� DQWV��
�3KRWRJUDSK�E\�9RDKDQJ\�6RDULPDODOD��
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� $EXQGDQFH��$�� �[���;

ZLWK [� � WKH�QXPEHU�RI� WLPHV�RU�QXPEHU�RI� VWDWLRQV�
D� VSHFLHV�ZDV� IRXQG� DORQJ� D� WUDQVHFW� DQG� ; = the 
QXPEHU�RI�VWDWLRQV�RQ�D�WUDQVHFW��

)URP� D� IDXQLVWLF� SHUVSHFWLYH�� WKH� VLWHV� DUH�
FRPSDUHG� XVLQJ� WKH� -DFFDUG� ,QGH[� RI� VLPLODULW\�
WR� EHWWHU� XQGHUVWDQG� GLIIHUHQFHV� LQ� WKH� VSHFLHV�
UHSUHVHQWHG�DW�WKH�VXUYH\HG�VLWHV�EDVHG�RQ�SDLUZLVH�
FRPSDULVRQV��7KLV�LQGH[�ZDV�FDOFXODWHG�EDVHG�RQ�WKH�
IROORZLQJ�HTXDWLRQ�
� &AB �M��D�E�M�

ZLWK�M� �WKH�QXPEHU�RI�VSHFLHV�LQ�FRPPRQ�WR�WKH�WZR�
VLWHV��D� �WKH�QXPEHU�RI�VSHFLHV�DW�VLWH�$��DQG�E� �WKH�
QXPEHU�RI�VSHFLHV�DW�VLWH�%��

$V� WKH� YDOXH� RI� & LQFUHDVHV�� WKH� QXPEHU� RI�
VSHFLHV� LQ� FRPPRQ� EHWZHHQ� WZR� VLWHV� LQFUHDVHV��
LQGLFDWLQJ� ORZHU� LQWHU�VLWH� GLIIHUHQFHV�� DV� WKH� YDOXH�
RI�&�GHFUHDVHV�� WKHUH� LV�JUHDWHU� WXUQRYHU� LQ�VSHFLHV�
FRPSRVLWLRQ� EHWZHHQ� WKH� WZR� VLWHV� �'H�%HOOR�et al., 
������

$QWZHE� ZDV� XVHG� DV� WKH� SULPDU\� VRXUFH� RI� DQW�
WD[D� NQRZQ� IURP� QRUWKHDVWHUQ� 0DGDJDVFDU�� )RU�
ELRJHRJUDSKLFDO� FRPSDULVRQV�� WKH� IROORZLQJ� WZR�
QHDUE\�PDLQODQG� VLWHV� ZHUH� HPSOR\HG�� ����$QDODEH�
)RUHVW���������NP�����(1(�'DUDLQD�DQG����NP�IURP�

WKH� 1RV\� $QNDR� JURXS�� ���������6�� ���������(��
��� P�� ZRRGHG� JUDVVODQG�EXVKODQG� DQG� OLWWRUDO�
UDLQIRUHVW�� ���� 5pVHUYH� 6SpFLDOH� G¶$QDODPHUD� ���
�����NP�����$QLYRUDQR�1RUG�DQG����NP�IURP�WKH�
1RV\�$QNDR�JURXS�����������6�����������(�����P��
WURSLFDO�GU\�IRUHVW��)LJXUH����

0RVTXLWRHV��0LFKDsO�/XFLDQR�7DQWHO\�

)LHOG� VXUYH\V� ZHUH� FRQGXFWHG� RQ� IRXU� VHSDUDWH�
LVODQGV�� 1RVLERURQD�� 1RV\� $QNDR�� 1RV\� 5DWV\��
DQG� 1RV\� 0DQDPSDR� �7DEOH� ���� (DFK� LVODQG� KDG�
GLIIHUHQW� IHDWXUHV�UHODWHG�WR�YDULDWLRQ� LQ�PLFURFOLPDWH�
DQG� YHJHWDWLRQDO� FRYHU�� DOO� FKDUDFWHULVWLFV� KDYLQJ� D�
GLUHFW� LPSDFW� RQ� WKH� QDWXUDO� KLVWRU\� RI� PRVTXLWRHV��
7KH� YHJHWDWLRQ� RI� WKHVH� LVODQGV� LV� GLVFXVVHG� LQ�
WKH�ERWDQLFDO� SRUWLRQ�RI� WKLV�SDSHU�� EXW� D� IHZ�SRLQWV�
DUH� LPSRUWDQW� WR� QRWH� ZLWK� UHJDUGV� WR� PRVTXLWRHV�
DQG� DVVRFLDWHG� HFRORJLFDO� DVSHFWV� RI� FROOHFWLRQ�
VLWHV�� 1RVLERURQD� LV� WKH� FORVHVW� WR� WKH� PDLQ� LVODQG�
RI� 0DGDJDVFDU�� LV� �� KD� LQ� VL]H�� KDV� OLWWOH� KXPDQ�
DFWLYLW\��LV�SDUWLDOO\�FRYHUHG�E\�ZRRG\�YHJHWDWLRQ��DQG�
IHDWXUHV� D� VPDOO� PDQJURYH� DUHD�� DW� ���� KD�� 1RV\�
$QNDR� LV� QRWDEO\� ODUJHU�� KDV� VHYHUDO� YLOODJHV� DQG�
KXPDQ� KDELWDWLRQV�� LQFOXGLQJ� KRXVHV� FRQVWUXFWHG�
RQ� VWLOWV� �)LJXUH� ���� DQG� LQFOXGHV� D� FRQVLGHUDEOH�

Figure 7.�9LHZ�RI�WKH�YLOODJH�RI�$PSDVLPDQJLG\�RQ�1RV\�$QNDR��7KH�LVODQG�LQ�WKH�GLVWDQW�EDFNJURXQG�LV�1RVLERURQD�
DQG�EHKLQG�WKLV�DUH�WKH�KLOOV�RI�WKH�QRUWKHUQ�SRUWLRQ�RI�WKH�3DUF�1DWLRQDO�GH�/RN\�0DQDPEDWR���3KRWRJUDSK�E\�$FKLOOH�
3��5DVHOLPDQDQD��
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Figure 8. 9LHZ�RI�PDQJURYH�RQ�1RV\�5DWV\�DQG�DVVRFLDWHG�H[SRVHG�ROG�FRUDO��%RWK�RI�WKHVH�KDELWDWV�DUH�SRWHQWLDO�
EUHHGLQJ�VLWHV�IRU�PRVTXLWRHV���3KRWRJUDSK�E\�$FKLOOH�3��5DVHOLPDQDQD��

EORFN�RI�QDWLYH� IRUHVW�KDELWDW��1RV\�5DWV\� LV���KD� LQ�
VL]H�� FRYHUHG� LQ� ORZ� VFUXE�� ZLWK� D� VPDOO� PDQJURYH�
DUHD� �)LJXUH� ���� DQG� OLWWOH� KXPDQ�DFWLYLW\�� DQG�1RV\�
0DQDPSDR� LV� ��� KD� LQ� VL]H�� ORFDWHG� IXUWKHVW� DZD\�
IURP�WKH�FRDVW�RI� WKH�PDLQ� LVODQG��VHHV� OLWWOH�KXPDQ�
DFWLYLW\�� DQG� LV� PRVWO\� FRYHUHG� E\� RSHQ� JUDVVODQG�
KDELWDW��ZLWK�D�VPDOO�DUHD�RI�ZRRG\�YHJHWDWLRQ��

Inventory methods

Capture of preimaginal stages

3UHLPDJLQDO� VWDJHV� ZHUH� FROOHFWHG� LQ� QDWXUDO� RU�
DUWL¿FLDO� FDYLWLHV� �WUHH� WUXQNV�� WLUHV�� DQG� EDPERR��
XVLQJ� D� ÀH[LEOH� SODVWLF� KRVH� DQG� D� VLSKRQLQJ�
WHFKQLTXH� �7DQWHO\�� ������� 2WKHU� LQGLYLGXDOV� ZHUH�
FDSWXUHG� IROORZLQJ� WKH� PHWKRGV� RI� 5REHUW� et al. 
������� ZLWK� GLIIHUHQW� VL]H� GLS� QHWV� XVHG� LQ� VPDOO��
RSHQ� ZDWHU� VRXUFHV� �SXGGOHV�� VPDOO� PDUVK\� DUHDV��
RU� ODUJHU� ZDWHU� VRXUFHV� �SRQGV�� FDQRHV�� ZHOOV���
FROOHFWHG�PDWHULDO�ZDV�VRUWHG�RQ�D�ZKLWH�SODWH��)LJXUH�
���� &ROOHFWHG� ODUYDH� ZHUH� VHSDUDWHG�� SUHLPDJLQDO�
VWDJHV� REWDLQHG� XVLQJ� D� SLSHWWH�� DQG� SUHVHUYHG� LQ�
����HWKDQRO�

Capture of adult stages

(LJKW� OLJKW� WUDSV�� &'&� W\SH� �&'&� PLQLDWXUH� OLJKW�
WUDS�� %LR4XLS� 3URGXFWV�� ,QF�� 5DQFKR� 'RPLQJXH]��

&DOLIRUQLD�� 86$�� ZHUH� HPSOR\HG� RQ� 1RV\� $QNDR��
1RV\� 0DQDPSDR�� DQG� 1RV\� 5DWV\�� 7KHVH� GHYLFHV�
ZHUH� SRZHUHG� ZLWK� UHFKDUJHDEOH� ��YROW� EDWWHULHV��
7KH� WUDSV�ZHUH�RSHQHG�DIWHU� ��K���DQG� FORVHG� WKH�
IROORZLQJ�PRUQLQJ�DW�DURXQG��K����7ZR�GLIIHUHQW�&'&�
WUDSSLQJ�VHVVLRQV�ZHUH�FRQGXFWHG�RQ�HDFK�RI� WKHVH�
WKUHH� LVODQGV��2Q� DOO� IRXU� LVODQGV��PRVTXLWRHV�ZHUH�
FDSWXUHG�RQ�SHRSOH�� WKHVH� FDVHV�DUH� UHIHUUHG� WR�DV�
³KXPDQ� ODQGLQJ� FDWFK´� �+/&�� DFFRUGLQJ� WR�0DTXDUW�
et al����������

Handling of mosquitoes

/LYH�PRVTXLWRHV�ZHUH�DQHVWKHWL]HG� LQ�D� FORVHG�ER[�
¿OOHG� ZLWK� FKORURIRUP� YDSRU�� 7KH� PRUSKRORJLFDO�
LGHQWL¿FDWLRQ�RI�DGXOWV�ZDV�FRQGXFWHG�ZLWK�D�ELQRFXODU�
PLFURVFRSH� DQG� XVLQJ� WKH� NH\V� RI�*UMHELQH� ��������
5DYDRQMDQDKDU\� �������� )RQWHQLOOH� �XQSXEOLVKHG��
�������DQG�%UXQKHV�et al����������7R�FRQ¿UP�VSHFLHV�
LGHQWL¿FDWLRQ�� WKH� JHQLWDOLD� RI� PDOH� VSHFLPHQV�
EHORQJLQJ� WR� WKH� JHQXV� Aedes�� VXEJHQXV� Skusea, 
ZHUH� GLVVHFWHG�� 'HWHUPLQDWLRQV� ZHUH� EDVHG� RQ�
PRUSKRORJLFDO�FKDUDFWHUV�GH¿QHG�E\�%UXQKHV��������
DQG� 5DYDRQMDQDKDU\� �������� 'LDJQRVLV� RI� VSHFLHV�
EHORQJLQJ� WR� WKH� Anopheles gambiae� FRPSOH[� ZDV�
EDVHG�RQ�'1$�H[WUDFWLRQV�IURP�VSHFLPHQ�OHJ�WLVVXH�
IROORZLQJ� WKH�PHWKRG� RI� 6FRWW�et al�� ������� DQG� WKH�
SURWRFRO�RI�0XVDSD�et al. �������
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Possible Plasmodium infection of mosquitoes

([DPLQDWLRQ� RI� SRVVLEOH� PRVTXLWR� Plasmodium 
LQIHFWLRQ� ZDV� FDUULHG� RXW� WKURXJK� DQ� (/,6$�
LPPXQRORJLFDO� WHFKQLTXH� XVLQJ� PRQRFORQDO�
DQWLERGLHV� IROORZLQJ� :LUW]� et al�� ������� DQG�
VSHFL¿FDOO\�WDUJHWLQJ�P. falciparum and P. vivax, both 
VSHFLHV�EHLQJ�PRVW�FRPPRQ�RQ�0DGDJDVFDU�

Reptiles and amphibians (Achille P. 
5DVHOLPDQDQD�

7KH� ¿HOG� PLVVLRQ� WR� WKH� 1RV\� $QNDR� LVODQG� JURXS�
WRRN� SODFH� GXULQJ� WKH� HQG� RI� WKH� ZDUP� DQG� UDLQ\�
VHDVRQ�LQ�QRUWKHDVWHUQ�0DGDJDVFDU��7KLV�LV�D�SHULRG�
WKDW� LV� IDYRUDEOH� IRU� KHUSHWRORJLFDO� LQYHQWRULHV� DQG�
ZKHQ�WKH�PDMRULW\�RI� WKH� ORFDO� IDXQD� LV�SUHVXPHG�WR�
EH�DFWLYH��*ODZ�	�9HQFHV���������)XUWKHU��WKLV�LV�WKH�
SHULRG�ZKHQ� LW� LV� SRVVLEOH� WR� HQFRXQWHU� WKH� KLJKHVW�
GHQVLW\� RI� UHSWLOHV� DQG� DPSKLELDQV� WKDW� GHSHQG� RQ�
ORFDO� DPELHQW� WHPSHUDWXUHV� DVVRFLDWHG� ZLWK� WKHLU�
DFWLYLW\�� 6XUYH\� HIIRUWV� ZHUH� FRQFHQWUDWHG� RQ� 1RV\�
$QNDR��1RV\�0DQDPSDR�� DQG�1RV\�5DWV\�� DQG� WKH�
IRXUWK�LVODQG��1RVLERURQD��ZDV�WKH�VXEMHFW�RI�D�UDSLG�
DQG�LQFRPSOHWH�YLVLW��

Inventory techniques

7KUHH�SULQFLSDO�VWDQGDUG�DQG�FRPSOLPHQWDU\�PHWKRGV�
KDYH� EHHQ� HPSOR\HG� RQ� 0DGDJDVFDU� IRU� VHYHUDO�

GHFDGHV� WR� LQYHQWRU\� WKH� KHUSHWRIDXQD� �5D[ZRUWK\�
	� 1XVVEDXP�� ������ 1XVVEDXP� et al��� ������
5DVHOLPDQDQD� et al��� ������ 5DVHOLPDQDQD�� �������
7KHVH� LQFOXGH�� ��� GLUHFW� REVHUYDWLRQ� DQG� LQYHQWRU\�
DORQJ� WUDQVHFWV� RU� WUDLOV�� ��� V\VWHPDWLF� VHDUFKLQJ� LQ�
GLIIHUHQW� PLFURKDELWDWV� LQ� D� QRQ�V\VWHPDWLF� PDQQHU��
DQG����FDSWXUH�ZLWK�SLWIDOO�WUDSV�

Direct observations

7KLV� WHFKQLTXH� LQYROYHV� VHDUFKLQJ� IRU� UHSWLOHV� DQG�
DPSKLELDQV�DORQJ�SUH�HVWDEOLVKHG� WUDLOV�RU� WUDQVHFWV�
LQ� GLIIHUHQW� KDELWDWV� RU� PLFURKDELWDWV�� 7KH� SULQFLSDO�
REMHFWLYH� ZDV� WR� FDSWXUH� LQGLYLGXDOV� LQ� WKH� KDELWDWV�
WKH\�RFFXU��ZKLFK�LQ�WXUQV�SURYLGHV�LQVLJKWV�LQWR�WKHLU�
HFRORJ\�DQG�ELRORJ\��$V�UHSWLOHV�DQG�DPSKLELDQV�DUH�
SRLNLORWKHUPV�� ZDUPHU� SHULRGV� LQ� WKH� ODWH� PRUQLQJ�
DQG�HDUO\�DIWHUQRRQ�DUH�WKH�PRVW�IDYRUDEOH�WR�REVHUYH�
GLXUQDO� VSHFLHV�� ,Q� WKH� FDVH� RI� QRFWXUQDO� VSHFLHV��
WKH� SHULRG� IURP� MXVW� DIWHU� VXQVHW� WR� DERXW� ��� S�P��
ZRUNV�EHVW�IRU�¿QGLQJ�WKHVH�DQLPDOV��:LWK�WKH�XVH�RI�
D�KHDGODPS��DQLPDOV�DFWLYH�DW�QLJKW� FDQ�EH� ORFDWHG�
EDVHG�RQ�H\H�VKLQH��6RPH�GLXUQDO�VSHFLHV� WKDW� UHVW�
DW� QLJKW� RQ� DFFHVVLEOH� EUDQFKHV� DQG� RWKHU� W\SHV� RI�
YHJHWDWLRQ� FDQ� EH� UHDGLO\� VHHQ� ZLWK� D� KHDGODPS��
SDUWLFXODUO\� WKRVH� WD[D� WKDW� KDYH� EULJKW� RU� YHU\� OLJKW�
ERG\�FRORUDWLRQ�DQG�VWDQG�RXW� IURP� WKH�VXUURXQGLQJ�
YHJHWDWLRQ�� ,Q� VRPH� FDVHV�� ¿QGLQJ� DQLPDOV� FDQ� EH�

Figure 9. /XFLDQR�7DQWHO\ XVLQJ� D�ZKLWH� SODWH� WR� LVRODWH�PRVTXLWR� ODUYDH� FROOHFWHG� IURP�D�
QDWXUDO�WUHH�FDYLW\��3UHLPDJLQDO�VWDJHV�ZHUH�FROOHFWHG�ZLWK�D�SLSHWWH�DQG�SUHVHUYHG�LQ�D�WXEH�
ZLWK�����HWKDQRO���3KRWRJUDSK�E\�9RDKDQJ\�6RDULPDODOD��
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IDFLOLWDWHG�E\�WKHLU�SRVLWLRQ��H�J��HORQJDWHG�RU�SDUWLDOO\�
IROGHG�ERG\��UROOHG�XS�WDLOV��VSUHDG�OHJV��HWF����

Systematic searching

7KLV� PHWKRG� LV� XVHG� GXULQJ� GD\OLJKW� KRXUV� DQG�
FRQVLVWV� RI� H[SORULQJ� D� YDULHW\� RI� KDELWDWV� ZKHUH�
GLIIHUHQW� VSHFLHV� PLJKW� RFFXU�� SDUWLFXODUO\� VSHFLDO�
KDELWDWV� VXFK� DV� GHFRPSRVLQJ� IDOOHQ� RU� VWDQGLQJ�
ZRRG��GHDG�RU�H[IROLDWLQJ�WUHH�EDUN��FUHYLFHV�EHWZHHQ�
URFNV�� KROHV� LQ� WUHHV�� DQG� DUHDV� ZLWK� VWDQGLQJ�
ZDWHU�¿OOHG� FDYLWLHV� LQ� WUHHV� VXFK� DV�Pandanus and 
Ravenala �NQRZQ� DV� SK\WRWHOPLF� OHDI� D[LO��� 7HUPLWH�
PRXQGV�� VRLO� OLWWHU�� DQG� WKLFN� KXPXV� DW� WKH� EDVH� RI�
VWDQGLQJ� WUHHV� ZHUH� H[DPLQHG� LQ� GHWDLO�� 6XFK� VLWHV�
ZHUH�WKH�REMHFWV�RI�V\VWHPDWLF�VHDUFKLQJ�DQG��ZKHQ�
DSSURSULDWH��ZHUH�H[FDYDWHG�WR�H[WUDFW�DQLPDOV��7KLV�
WHFKQLTXH�SURYLGHV�LQVLJKWV� LQWR�WKH�PLFURKDELWDWV�RI�
FHUWDLQ� VSHFLHV�� LQFOXGLQJ� WD[D� WKDW� LQ� PDQ\� FDVHV�
DUH� QRW� REWDLQHG� ZLWK� WKH� RWKHU� WZR� GHVFULEHG� ¿HOG�
WHFKQLTXHV�

Pitfall traps

7KLV�PHWKRG�FRQVLVWV�RI�D�OLQH�RI�XQEDLWHG�SLWIDOO�WUDSV�
���� P� LQ� OHQJWK�� ZLWK� D� ��� O� SODVWLF� EXFNHW� SODFHG�
HYHU\����P��DQG� WKH� OLQH�VWDUWLQJ�DQG�HQGLQJ�ZLWK�D�
EXFNHW�� KHQFH� Q�  � ��� EXFNHWV� SHU� OLQH� �)LJXUH� �����
(DFK� EXFNHW� ZDV� GXJ� LQWR� WKH� JURXQG� WR� ULP� OHYHO��
$ORQJ�WKH�FRPSOHWH�OHQJWK�RI�WKH�OLQH��D�EODFN�SODVWLF�

GULIW�IHQFH�DERXW�����P�LQ�KHLJKW�ZDV�VWDSOHG�WR�VWDNHV�
LQ� D� YHUWLFDO� SRVLWLRQ�� VR� WKDW� WKH� SODVWLF� ELVHFWV� WKH�
FHQWUDO� SRUWLRQ� RI� HDFK� EXFNHW��$Q� DGGLWLRQDO� ����P�
RI� GULIW� IHQFH� ZDV� LQ� FRQWDFW� ZLWK� WKH� JURXQG� DQG�
FRYHUHG�ZLWK�VRLO�RU�RUJDQLF�GHEULV��WKLV�EDUULHU�DFWV�WR�
EORFN�WKH�SDVVDJH�RI�WHUUHVWULDO�DQLPDOV��JXLGLQJ�WKHP�
WRZDUGV� WKH� EXFNHWV�� 7KH� ERWWRP� RI� HDFK� EXFNHW�
ZDV� SLHUFHG� ZLWK� VPDOO� KROHV�� DOORZLQJ� GUDLQDJH� RI�
UDLQZDWHU� DQG� SUHYHQWLQJ� FDSWXUHG� DQLPDOV� IURP�
GURZQLQJ��(DFK�SLWIDOO�OLQH�ZDV�LQ�SODFH�IRU�D�PLQLPXP�
RI�¿YH�GD\V��DQG�YLVLWHG�DW�OHDVW�WZLFH�HDFK�GD\��RQFH�
HDUO\�LQ�WKH�PRUQLQJ�DQG�RQFH�LQ�WKH�ODWH�DIWHUQRRQ��WR�
UHPRYH�FDSWXUHG�DQLPDOV��2QH�EXFNHW�LQ�SODFH�IRU�D�
���KRXU�SHULRG�LV�FRQVLGHUHG�RQH�³EXFNHW�QLJKW´��

,Q�RXU�VWDQGDUG�XWLOL]DWLRQ�RI�WKLV�WHFKQLTXH��WKUHH�
OLQHV�RI�SLWIDOOV�VKRXOG�KDYH�EHHQ�HPSOR\HG�RQ�HDFK�
LVODQG�� HDFK� SODFHG� LQ� GLIIHUHQW� KDELWDWV�� +RZHYHU��
JLYHQ�WKH�VL]H�RI�VRPH�RI�WKH�VXUYH\HG�LVODQGV��WLPH�
FRQVWUDLQWV��DQG�WKH�JHQHUDOO\�ORZ�GHJUHH�RI�YDULDWLRQ�
LQ� KDELWDWV�� WKH� QXPEHU� RI� SLWIDOO� OLQHV� LQVWDOOHG�
RQ� FHUWDLQ� LVODQGV� GHYLDWHV� IURP� WKLV� VWDQGDUG�
PHWKRGRORJ\��

6SHFLHV�LGHQWL¿FDWLRQ

3UHOLPLQDU\� ¿HOG� LGHQWL¿FDWLRQV� ZHUH� FRQGXFWHG�
XVLQJ� WKH� JXLGH� RI� *ODZ� 	� 9HQFHV� �������� DV� ZHOO�
DV� UHFHQW� VFLHQWL¿F� SXEOLFDWLRQV� GHVFULELQJ� QHZ�
VSHFLHV�IURP�QRUWKHDVWHUQ�DQG�QRUWKHUQ�0DGDJDVFDU�

Figure 10. ([DPSOH�RI�D�SLWIDOO�OLQH�LQVWDOOHG�LQ�DQ�RSHQ�DUHD�RQ�1RV\�0DQDPSDR���3KRWRJUDSK�
E\�9RDKDQJ\�6RDULPDODOD��
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�*ODZ�et al���������������DQG�V\VWHPDWLF�UHYLVLRQV�RI�
FHUWDLQ� JURXSV� �0LUDOOHV� 	� 9HQFHV�� ������ :HJHQHU�
et al��� ������ 1DJ\� et al��� ������ ������� 'H¿QLWLYH�
LGHQWL¿FDWLRQV� ZHUH� EDVHG� RQ� FRPSDULVRQV� RI� WKH�
VDPSOHV� WR�VSHFLPHQV�KHOG� LQ� WKH�FROOHFWLRQV�RI� WKH�
0HQWLRQ� =RRORJLH� HW� %LRGLYHUVLWp�$QLPDOH�� 'RPDLQH�
6FLHQFHV� HW� 7HFKQRORJLH�� 8QLYHUVLWp� G¶$QWDQDQDULYR�
�8$'%$�� IRUPHUO\� FDOOHG� 'pSDUWHPHQW� GH� %LRORJLH�
$QLPDOH��� DQG� GLIIHUHQW� VFLHQWL¿F� SXEOLFDWLRQV��
6SHFLPHQV� FROOHFWHG� GXULQJ� WKH� 1RV\� $QNDR�
$UFKLSHODJR� VXUYH\� ZHUH� GHSRVLWHG� LQ� WKLV� VDPH�
FROOHFWLRQ�

Other aspects

,Q� RUGHU� WR� KDYH� D� FRQWH[W� RI� KRZ� FRPPRQ� FHUWDLQ�
VSHFLHV�ZHUH�ZLWK�UHVSHFW�WR�WKH�GLIIHUHQW�FRPPXQLWLHV�
RU� LVODQGV�WKH\�ZHUH�IRXQG��DQ�HVWLPDWLRQ�RI�UHODWLYH�
DEXQGDQFH� ZDV� XVHG�� WKLV� ZDV� GHULYHG� IURP�
IUHTXHQF\� REVHUYDWLRQV� RI� D� JLYHQ� WD[RQ� GXULQJ�
D� ¿[HG� SHULRG� RI� ¿YH� GD\V� RI� ¿HOG� VXUYH\V� XVLQJ�
WKH� WKUHH� FRPSOHPHQWDU\� KHUSHWRORJLFDO� PHWKRGV�
RXWOLQHG�DERYH��(IIHFWLYHO\��WKH�SHULRG�RI�LQYHVWLJDWLRQ�
DW� HDFK� VLWH� ZDV� DSSUR[LPDWHO\� ¿YH� GD\V�� ZLWK� WKH�
H[FHSWLRQ� RI� 1RV\� $QNDR�� ZKLFK� ZDV� GLVWLQFWO\�
ODUJHU�WKDQ�WKH�RWKHU�VXUYH\HG�LVODQGV��7DEOH�����2Q�
WKLV� LVODQG�� HIIRUWV� ZHUH� GLYLGHG� LQWR� WZR� SDUWV�� WKH�
¿UVW�ZDV� WR� H[SORUH� WKH� ODUJH� IRUHVW� SDUFHO� QHDU� WKH�
YLOODJH� RI� $QGDVLEH�� DQG� WKH� VHFRQG� WR� LQYHVWLJDWH�
WKH� GXQH� IRUHVW� QHDU� $QWDIRQGUR�� )ROORZLQJ� WKHVH�
IUHTXHQF\�PHDVXUHV��D�VSHFLHV�ZDV�FODVVL¿HG��EDVHG�
RQ� WKH� WKUHH�GLIIHUHQW�¿HOG� WHFKQLTXHV�HPSOR\HG��DV�
QRW� DEXQGDQW� � UHODWLYHO\� UDUH��� UHODWLYHO\� DEXQGDQW�
� UHODWLYHO\� IUHTXHQW��� DEXQGDQW� � IUHTXHQW�� RU� YHU\�
DEXQGDQW� � FRPPRQ��� ,W� LV� LPSRUWDQW� WR� PHQWLRQ�
WKDW� WKHVH�PHDVXUHV� DUH� RQO\� UHODWLYH� WR� WKH� SHULRG�
RI� WKH� LQYHQWRU\�� 7KH� FRQVHUYDWLRQ� VWDWXV� RI� HDFK�
VSHFLHV� FLWHG� KHUHLQ� IROORZV� WKH� ,8&1� ������� 5HG�
/LVW�� ,Q� FDVHV� ZKHQ� WKH� VSHFLHV� GHWHUPLQDWLRQ� ZDV�
XQFHUWDLQ��EXW�ZLWK�DQ�DI¿QLW\� WR�D�NQRZQ� WD[RQ�� WKH�
VSHFLHV� QDPH� LV� SUHFHGHG� E\� ³DII�´�� LQ� FDVHV�ZKHQ�
VSHFLHV� LGHQWLW\� ZDV� XQFHUWDLQ�� WKH� VSHFLHV� QDPH�
ZDV� GHVLJQDWHG� DV� ³VS�´�� ,Q� DQ\� FDVH�� WKH� VSHFLHV�
GHVLJQDWHG� LQ� WKLV� PDQQHU�� SUREDEO\� UHSUHVHQW�
XQGHVFULEHG�WD[D��VRPH�RI�ZKLFK�KDYH�DOUHDG\�EHHQ�
YHUL¿HG� E\� JHQHWLF� DQDO\VHV� �H�J��� Liophidium aff. 
torquatum��

%LUGV��6WHYHQ�0��*RRGPDQ�

/LVWV�RI�WKH�ODQGELUGV�IURP�WKUHH�LVODQGV��1RV\�$QNDR��
1RV\�0DQDPSDR��DQG�1RV\�5DWV\��ZHUH�GHULYHG�IURP�
GLUHFW� REVHUYDWLRQ� RU� YRFDOL]DWLRQV�� 1R� PLVW� QHWWLQJ�

ZDV�FRQGXFWHG��7KLV�VXUYH\�GLG�QRW�WDNH�SODFH�GXULQJ�
WKH� SHULRG� LQ� ZKLFK� GLIIHUHQW� VSHFLHV� RI� VHDELUGV��
VSHFL¿FDOO\� WHUQV�� ZHUH� EUHHGLQJ� DQG� LQIRUPDWLRQ�
DERXW�VHDELUGV�KDV�EHHQ�H[WUDFWHG�IURP�WKH�OLWHUDWXUH�

Small mammals (Yasser Anbdou, Steven M. 
Goodman, Voahangy Soarimalala, and Pablo 
7RUWRVD�

:H� HPSOR\HG� WZR� GLIIHUHQW� WUDSSLQJ� WHFKQLTXHV�
FRPPRQO\� XVHG� RQ� 0DGDJDVFDU� LQ� SDVW� GHFDGHV��
OLYH� WUDSV�� GHVFULEHG� EHORZ�� DQG� SLWIDOO� WUDSV��
GHVFULEHG� DERYH� XQGHU� UHSWLOHV� DQG� DPSKLELDQV��
7UDSSLQJ� GHYLFHV� ZHUH� LQVWDOOHG� RQ� 1RV\� $QNDR��
1RV\�0DQDPSDR�� DQG�1RV\�5DWV\�� 7KH� GXUDWLRQ� RI�
WKH� WUDSSLQJ�VHVVLRQV�RQ�HDFK�RI� WKHVH� LVODQGV�ZDV�
SURSRUWLRQDO� WR� LVODQG� VL]H� �VHH� UHVXOWV��� ZLWK� WKH�
PRVW�LQWHQVLYH�HIIRUWV�IRFXVHG�RQ�WKH�IRUHVWHG�DUHDV�
RI�1RV\�$QNDR��,QWHUYLHZV�ZHUH�DOVR�FRQGXFWHG�ZLWK�
ROGHU�YLOODJHUV�OLYLQJ�RQ�WKH�LVODQG�WR�SURYLGH�LQVLJKWV�
LQWR�SRVVLEOH�PDPPDOV�RFFXUULQJ�ORFDOO\�WKDW�DUH�UDUH�
RU�UHFHQWO\�H[WLUSDWHG�

Live traps

7ZR� GLIIHUHQW� OLYH� WUDS� W\SHV� ZHUH� HPSOR\HG��
1DWLRQDO� WUDSV�� ����� [� ����� [� ����� FP� �7RPDKDZN�
7UDS� &RPSDQ\�� +D]HOKXUVW�� :LVFRQVLQ�� 86$�� DQG�
6KHUPDQ� WUDSV�������[�����[�����FP��+�%��6KHUPDQ�
7UDSV� ,QF��� 7DOODKDVVHH�� )ORULGD�� 86$��� 7UDSV� ZHUH�
QRW� LQVWDOOHG� DW� ¿[HG� GLVWDQFHV�� EXW� UDWKHU� DW� VLWHV�
WKDW� DSSHDUHG� WR� KDYH� SRVVLEOH� HYLGHQFH� RI� VPDOO�
PDPPDO� DFWLYLW\�� VXFK�DV� LQ� IURQW� RI� EXUURZV�� DORQJ�
IDOO� WUHH� WUXQNV�� DQG� DUERUHDO� SRVLWLRQV� RQ� EUDQFKHV�
DQG�OLDQDV��$OO�WUDSV�ZHUH�YLVLWHG�LQ�WKH�HDUO\�PRUQLQJ�
DQG� LQ� WKH� ODWH� DIWHUQRRQ�� GXULQJ� WKH� ODWWHU� SHULRG�
IUHVK�SHDQXW�EXWWHU�EDLW�ZDV�DGGHG��DQG�WKH�SUHYLRXV�
EDLW� UHPRYHG�� :H� XVH� WKH� WHUP� ³WUDS�QLJKW´� ZKLFK�
LQGLFDWHV� WKH�XWLOL]DWLRQ�RI�RQH�RI� WKHVH� WUDS�GHYLFHV�
RYHU�D����KRXU�SHULRG��W\SLFDOO\�IURP��K���WR��K���

Specimens

9RXFKHU� VSHFLPHQV� RI� VPDOO� PDPPDOV� FDSWXUHG�
GXULQJ� WKLV� VXUYH\� ZHUH� GHSRVLWHG� LQ� WKH� )LHOG�
0XVHXP� RI� 1DWXUDO� +LVWRU\� �)01+�� DQG� 0HQWLRQ�
=RRORJLH�HW�%LRGLYHUVLWp�$QLPDOH��'RPDLQH�6FLHQFHV�
HW� 7HFKQRORJLH�� 8QLYHUVLWp� G¶$QWDQDQDULYR� �8$'%$��
IRUPHUO\� FDOOHG� 'pSDUWHPHQW� GH� %LRORJLH� $QLPDOH���
7LVVXHV� ZHUH� FROOHFWHG� IURP� HDFK� FDSWXUHG� VPDOO�
PDPPDO� DVVRFLDWHG� ZLWK� GLIIHUHQW� ]RRQRWLF� GLVHDVH�
VWXGLHV��DV�ZHOO�DV�IXWXUH�SK\ORJHRJUDSKLF�ZRUN�
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Results
Weather data

'XULQJ�RXU� LQYHQWRU\��GDLO\� LQIRUPDWLRQ�ZDV�REWDLQHG�
RQ� WKH�PLQLPXP� DQG�PD[LPXP� GDLO\� WHPSHUDWXUHV��
DV�ZHOO� DV�SUHFLSLWDWLRQ�RQ�1RV\�$QNDR� �7DEOH���� LQ�
WKH�LPPHGLDWH�YLFLQLW\�RI�RXU�FDPS��,Q�JHQHUDO��WKHUH�
ZDV� OLWWOH� YDULDWLRQ� LQ� GDLO\� PLQLPXP� DQG� PD[LPXP�
WHPSHUDWXUHV�� ZLWK� WKH� DYHUDJH� PHDVXUHV� EHLQJ�
�����&� �� ����� �UDQJH� ������&�� DQG� �����&� �� �����
�UDQJH�������&���UHVSHFWLYHO\��:H�UHFRUGHG�UDLQIDOO�RQ�
VL[�GD\V�RI�WKH����GD\V�WKH�UDLQ�JDXJH�ZDV�LQVWDOOHG��
DQG�WKH�KHDYLHVW�UHFRUGHG�SUHFLSLWDWLRQ�GXULQJ�D����
KRXU�SHULRG�ZDV���PP��

Table 6.� :HDWKHU� GDWD� REWDLQHG� GXULQJ� ELRORJLFDO�
LQYHQWRULHV�RI�WKH�1RV\�$QNDR�JURXS�IURP���WR����0DUFK�
������7KH�VWDWLRQ�ZDV�VHW�XS�QH[W�WR�WKH�UHVHDUFK�FDPS�
RQ�1RV\�$QNDR�

Date
Minimum 

temperature 
��&�

Maximum 
temperature 

��&�
5DLQIDOO��PP�

��0DUFK� �� 33 1
��0DUFK �� 32 ���
��0DUFK �� 33 1
��0DUFK �� 33 0
��0DUFK 23 33 0
��0DUFK �� �� 0
���0DUFK �� �� �
���0DUFK �� 33 0
���0DUFK �� 31 �
���0DUFK �� 32 0
���0DUFK �� 33 �

�����������
�������Q� ���

�����������
�������Q� ���

����������
�����Q� ���

'DWD�ZHUH�REWDLQHG�RYHU�WKH�FRXUVH�RI�D����KRXU�
F\FOH� XVLQJ� WKH� +2%2� ORJJHUV�� +RXUO\� YDULDWLRQ� LQ�
WHPSHUDWXUH�DQG� UHODWLYH� KXPLGLW\� RQ� WKUHH�GLIIHUHQW�
LVODQGV� �1RV\� $QNDR�� 1RV\� 0DQDPSDR�� DQG�
1RV\� 5DWV\�� VKRZHG� UDWKHU� VWDEOH� SDWWHUQV�� 'DLO\�
WHPSHUDWXUHV�YDULHG�IURP�D�KLJK�RI�VOLJKWO\�OHVV�WKDQ�
��� WR����&��ZLWK� WKH�FRROHVW� WHPSHUDWXUHV�RFFXUULQJ�
DW� QLJKW� WKURXJK� WKH� SRVW�GDZQ� SHULRG� DQG� GDLO\�
PD[LPXP� WHPSHUDWXUHV� UHFRUGHG� EHWZHHQ� WKH� ODWH�
PRUQLQJ�WR�WKH�HDUO\�HYHQLQJ��)LJXUH���$���

5HODWLYH�KXPLGLW\�YDULHG�IURP�DERXW�����WR������
ZLWK� WKH� ORZHVW� YDOXHV� RFFXUULQJ� GXULQJ� WKH� FRROHU�
HDUO\� PRUQLQJ� KRXUV� DQG� LQFUHDVLQJ� WRZDUGV� PLG�
DIWHUQRRQ�DQG�WKURXJK�WKH�QLJKW��)LJXUH���%���

Vascular plants
General aspects

7KH� NQRZQ� ÀRUD� RI� YDVFXODU� SODQWV� FROOHFWHG� LQ�
0DUFK� ����� RQ� LVODQGV� LQ� WKH� 1RV\� $QNDR� JURXS�

�1RV\� $QNDR�� 1RV\� 0DQDPSDR�� 1RV\� 5DWV\�� DQG�
1RVLERURQD��FRPSULVHG����VSHFLHV�RU�PRUSKRVSHFLHV�
LQ����JHQHUD��DQG����IDPLOLHV��WKH�LGHQWL¿FDWLRQV�DUH�
SUHVHQWHG�LQ�7DEOH����

,Q� WRWDO�� ��� YHJHWDWLRQDO� WUDQVHFWV� ZHUH�
FRQGXFWHG�� LQFOXGLQJ� QLQH� RQ� 1RV\� $QNDR�� WZR� RQ�
1RV\� 0DQDPSDR�� DQG� WKUHH� RQ� 1RV\� 5DWV\�� )RU�
1RVLERURQD�� RQO\� JHQHUDO� ERWDQLFDO� FROOHFWLRQV�
ZHUH� PDGH�� DV� WKH� ÀRUD� RI� WKLV� LVODQG� ZDV� ODUJHO\�
KHUEDFHRXV��7KH�VWXG\�VLWHV�VKRZHG�OLWWOH�HOHYDWLRQDO�
YDULDWLRQ�� IDOOLQJ� EHWZHHQ� QHDU� VHD� OHYHO� WR� DERXW�
���P�DERYH�VHD� OHYHO��7KH�VRLO�VXEVWUDWHV�RQ� WKHVH�
GLIIHUHQW�LVODQGV�ZHUH�FRPSRVHG�RI�VDQGV�RU�GHULYHG�
IURP�FRUDO��ERWK�RI�ZKLFK�UHWDLQ�OLWWOH�ZDWHU��

Global vegetational characteristics

Floristic diversity

,Q� WRWDO�� ��� SODQW� VSHFLHV� DQG�PRUSKRVSHFLHV� ZHUH�
LGHQWL¿HG� EDVHG� RQ� ERWDQLFDO� LQYHQWRULHV� RQ� LVODQGV�
LQ� WKH� 1RV\� $QNDR� JURXS�� $� IHZ� VSHFLPHQV� FRXOG�
QRW� EH� LGHQWL¿HG� WR� VSHFLHV�� EXW� LW� LV� WRR� HDUO\� WR�
NQRZ�ZKHWKHU�DQ\�RI�WKHVH�PLJKW�EH�QHZ�WR�VFLHQFH��
7KH� PRVW� UHSUHVHQWHG� IDPLOLHV� ZHUH� 5XELDFHDH��
$VFOHSLDGDFHDH��(XSKRUELDFHDH��DQG�&HODVWUDFHDH�

%LRJHRJUDSKLF�DI¿QLWLHV

$PRQJ�WKH����SODQW�VSHFLHV�LGHQWL¿HG�IURP�WKH�1RV\�
$QNDR� LVODQG� JURXS�� DERXW� ���� DUH� HQGHPLF� WR�
0DGDJDVFDU� �)LJXUH� ��$�� %��� ���� QDWLYH�� DQG� ���
LQWURGXFHG�� $� QXPEHU� RI� WKHVH� VSHFLHV� DOVR� RFFXU�
LQ� WURSLFDO� $IULFD�� RQ� RWKHU� ZHVWHUQ� ,QGLDQ� 2FHDQ�
LVODQGV��RU�LQ�RWKHU�DUHDV�RI�WKH�ZRUOG��FRVPRSROLWDQ�
VSHFLHV���

Life-forms spectrum of the vegetation

7KH� GRFXPHQWHG� SODQW� VSHFLHV� ZHUH� FODVVL¿HG� LQWR�
GLIIHUHQW� OLIH�IRUPV� IROORZLQJ� 5DXQNLDHU¶V� �������
FODVVL¿FDWLRQ�DGDSWHG�E\�/HEUXQ���������)LJXUH������
7KHVH�UHVXOWV�LQGLFDWH�WKDW�RI�WKH�GLIIHUHQW�OLIH�IRUPV��
PLFURSKDQHURSK\WHV� GRPLQDWH� ������� ZKLFK�PHDQV�
WKDW�PRVW�YDVFXODU�SODQWV�RFFXUULQJ�RQ�WKHVH�LVODQGV�
ZHUH�VPDOO�LQ�VWDWXUH��D�FKDUDFWHULVWLF�DVVRFLDWHG�ZLWK�
WKH�ORFDO�FOLPDWLF�FRQGLWLRQV�

6\QWKHVLV�RI�JHQHUDO�ÀRULVWLF�DVSHFWV

'LIIHUHQW� SDUDPHWHUV� DVVRFLDWHG� ZLWK� WKH� FROOHFWHG�
GDWD�VKRZHG� WKDW�DW� WKH� LQWHU�LVODQG� OHYHO�� HDFK�VLWH�
KDG� GLIIHUHQW� ÀRULVWLF� FKDUDFWHULVWLFV�� )XUWKHU�� DERXW�
����RI� WKH� LQYHQWRULHG� VSHFLHV�ZHUH� UHVWULFWHG� WR�D�
VLQJOH�LVODQG������ZHUH�IRXQG�RQ�WZR�LVODQGV��DQG����
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Figure 11.�3DWWHUQV�RI�WHPSRUDO�YDULDWLRQ�RYHU����KRXUV��$��WHPSHUDWXUH��7���DQG�%��UHODWLYH�KXPLGLW\��5+��RQ�1RV\�
$QNDR��$���1RV\�0DQDPSDR��0���DQG�1RV\�5DWV\��5��

Figure 12.� 3K\WRJHRJUDSKLF� DVSHFWV� RI� ÀRUD� RI� WKH� LVODQGV� RI� WKH�1RV\�$QNDR�$UFKLSHODJR�� LQFOXGLQJ�$�� UDQJH� RI�
LQGLFDWRU�VSHFLHV��0DODJDV\�HQGHPLF��(QG��� WURSLFDO�$IULFD��$IW���0DODJDV\�5HJLRQ��05���DQG�&RVPRSROLWDQ��&RVP��
DQG�%��SK\WRJHRJUDSKLF�DI¿QLWLHV�RI�QDWLYH�0DODJDV\�VSHFLHV��IROORZLQJ�+XPEHUW���������6DPELUDQR��6E���(DVWHUQ��(���
:HVWHUQ��:���1RUWKZHVW��1:���&HQWHU��&���DQG�6RXWKHUQ��6���
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Table 7��7KH�NQRZQ�ÀRUD�RI�WKH�1RV\�$QNDR�LVODQG�JURXS��$OO�WKUHH�VXUYH\�WHFKQLTXHV�ZHUH�HPSOR\HG�RQ�1RV\�$QNDR��
1RV\�5DWV\��DQG�1RV\�0DQDPSDR��RQO\�JHQHUDO�ERWDQLFDO�FROOHFWLRQV�ZHUH�PDGH�RQ�1RVLERURQD���� �SUHVHQW���� �QRW�
IRXQG�RQ�D�JLYHQ�LVODQG��

Family Genus and species Nosy Ankao Nosy Ratsy Nosy 
Manampao Nosiborona

Acanthaceae Hypoestes strigata Benoist � � � �
Amaranthaceae Lagrezia ambrensis &DYDFR � � � �
Anacardiaceae $EUDKDPLD�SDXFLÀRUD��(QJO��H[�+��

3HUULHU��5DQGULDQ��	�/RZU\
� � � �

Poupartia gummifera�6SUDJXH � � � �
Annonaceae Monanthotaxis pilosa��%DLOO���9HUGF� � � � �
Apocynaceae Cynanchum arenarium -XP��	�+��

3HUULHU
� � � �

Landolphia gummifera��3RLU���.��
6FKXP�

� � � �

Gonocrypta sS��� � � � �
Pervillea VS��� � � � �
Secamone aff.�JUDQGLÀRUD�.ODFN� � � � �
Secamone capitata�.ODFN� � � � �

Bignoniaceae Rhodocolea racemosa��/DP���+��
3HUULHU

� � � �

Boraginaceae Cordia myxa L. � � � �
Capparaceae Crataeva excels�%RMHU� � � � �
Celastraceae Brexia aff. humbertii�+��3HUULHU� � � � �

Brexia madagascariensis��/DP���.HU�
*DZO�

� � � �

Loeseneriella rubiginosa �+��3HUULHU��
1��+DOOp

� � � �

Maytenus undata �7KXQE���%ODNHORFN � � � �
Mystroxylon aethiopicum��7KXQE���

Loes.
� � � �

Combretaceae Combretum coccineum �6RQQ���/DP� � � � �
Commelinaceae Commelina aff. madagascarica�&�%��

&ODUFNH
� � � �

Convolvulaceae Ipomoea rubens�&KRLV\ � � � �
Cyperaceae Cyperus betafensis�&KHUP� � � � �

Cyperus longifolius 3RLU� � � � �
Asparagaceae 'UDFDHQD�UHÀH[D�YDU� lanceolata�+��

3HUULHU
� � � �

Figure 13. 7KH� UHODWLYH� GLYHUVLW\� RI� SODQW� OLIH�IRUPV�
RFFXUULQJ� RQ� LVODQGV� LQ� WKH� 1RV\� $QNDR� JURXS��
0HVRSKDQHURSK\WHV� �PH��� PLFURSKDQHURSK\WHV� �PL���
QDQRSKDQHURSK\WHV� �QD��� WKHURSK\WHV� �WK��� YLQHV� �9���
DQG�HSLSK\WHV��(��

RFFXUUHG�RQ�WKUHH�RU�PRUH�LVODQGV��7KH�FRPELQDWLRQ�
RI� WKH�VPDOO� VL]H�RI� WKHVH� LVODQGV��ZLWK�1RV\�$QNDR�
EHLQJ� WKH� ODUJHVW� DW� ���� KD� �7DEOH� ���� SUHVXPHG�
H[WHQGHG� GU\� VHDVRQ�� DQG� WKHLU� ODFN� RI� WRSRJUDSKLF�
YDULDWLRQ�� SUREDEO\� EHVW� H[SODLQ� ZK\� WKHVH� VLWHV�
KDYH� ORZ� VSHFLHV� ULFKQHVV� DQG�GLYHUVLW\� DW� GLIIHUHQW�
WD[RQRPLFDO�OHYHOV��VSHFLHV��JHQXV�DQG�IDPLO\���

7KH�GRPLQDQW�SK\WRJHRJUDSKLF�DI¿QLW\�RI�WKH�SODQW�
VSHFLHV�HQFRXQWHUHG�RQ�WKHVH�LVODQGV�ZDV�WKDW�RI�WKH�
:HVWHUQ� 'RPDLQ� DQG�PRUH� VSHFL¿FDOO\� LWV� 1RUWKHUQ�
6HFWRU�� 7KLV� LV� DVVRFLDWHG� ZLWK� WKH� ORFDO� FOLPDWLF�
UHJLPH�DQG�JHRJUDSKLFDO�SRVLWLRQ�RI�WKH�LVODQGV�LQ�WKH�
1RV\�$QNDR�JURXS��

7KH� OLIH�IRUPV� LGHQWL¿HG� LQGLFDWH�D�GRPLQDQFH�RI�
PLFURSKDQHURSK\WHV�� ZKLFK� LV� DOVR� FKDUDFWHULVWLF� RI�
WKH�1RUWKHUQ�6HFWRU�RI� WKH�:HVWHUQ�'RPDLQ��7KLV� LV�
PRVW�OLNHO\�DVVRFLDWHG�ZLWK�HFRORJLFDO�FRQGLWLRQV�VXFK�
DV� WKH�VWURQJ��GHVLFFDWLQJ��DQG�VDOW�VDWXUDWHG�ZLQGV�
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Family Genus and species Nosy Ankao Nosy Ratsy Nosy 
Manampao Nosiborona

Ebenaceae Diospyros erythrosperma +��3HUULHU� � � � �
Diospyros aff. ferrea �:LOOG���%DNK� � � � �
Diospyros pervilleana �%DLOO���*�(��
6FKDW]�	�/RZU\

� � � �

Diospyros platycalyx�+LHUQ � � � �
Diospyros pruinosa�+LHUQ � � � �

Diospyros quercina��%DLOO���*�(��
6FKDW]�	�/RZU\

� � � �

Diospyros squamosa�%RMHU�H[�$��'& � � � �
Erythroxylaceae Erythroxylum retusum�%DLOO��H[�2�(��

6FKXO]
� � � �

Erythroxylum FI� sphaeranthus %RMHU � � � �
Erythroxylum platyclados %RMHU � � � �
Erythroxylum rignyanum %DLOO�� � � � �

Euphorbiaceae Euphorbia tetraptera %DNHU � � � �
Margaritaria anomala �%DLOO���)RVEHUJ � � � �
Thecacoris aff. perrieri Leandri � � � �

Fabaceae Albizia arenicola�5��9LJ. � � � �
Dichrostachys richardiana %DLOO� � � � �
Senna occidentalis �/���/LQN � � � �

Loganiaceae Strychnos VS��� � � � �
Lythraceae Capuronia benoistii��/HDQGUL��3�(��

%HUU\
� � � �

Malvaceae Grewia aff. barorum�&DSXURQ � � � �
Grewia betulaefolia %DLOO� � � � �
Hibiscus megistanthus +RFKU� � � � �

Meliaceae Malleastrum boivinianum��%DLOO���-��)��
/HUR\

� � � �

Moraceae Ficus lutea 9DKO � � � �
Ficus tiliifolia %DNHU � � � �

Myrtaceae Eugenia aff. calciscopulorum�1��6QRZ � � � �
Eugenia aff. oligantha�%DNHU � � � �

Ochnaceae Ochna ciliata Lam. � � � �
Oleaceae Jasminum greveanum�'DQJX\�H[�+��

3HUULHU
� � � �

Noronhia seyrigii +��3HUULHU � � � �
Orchidaceae Angraecum aff. magdalenae 6FKOWU��	�

+��3HUULHU�
� � � �

Primulaceae Oncostemum VS��� � � � �
Oncostemum VS��� � � � �

Rhamnaceae Scutia myrtina (%XUP��I���.XU] � � � �
Rhizophoraceae Cassipourea microphylla 7XO� � � � �
Rubiaceae Coffea boiviniana �%DLOO���'UDNH � � � �

Coptosperma VS��� � � � �
Empogona ovalifolia �+LHUQ��-��7RVK�	�
5REEU�

� � � �

Ixora aff. ripicola 'H�%ORFN � � � �
Ixora emirnensis %DNHU � � � �
Pyrostria sambavensis �&DYDFR��
5D]D¿P���/DQW]�	�%��%UHPHU

� � � �

Tarenna grevei �'UDNH��+RPROOH � � � �
Tricalysia ambrensis�5DQGULDPE��	�'H�
%ORFN

� � � �

Rutaceae Vepris aff. arenicola�+��3HUULHU� � � � �
Salicaceae Casearia nigrescens 7XO� � � � �
Sapindaceae Allophylus cobbe �/���5DHXVFK� � � � �

Macphersonia gracilis YDU� 
hildebrandtii �2��+RIIP���&DSXURQ

� � � �

Sapotaceae Capurodendron greveanum $XEUpY� � � � �
Mimusops coriacea �$��'&���0LT� � � � �
Sideroxylon aff. saxorum�/HFRPWH � � � �

Vitaceae Cissus microdonta��%DNHU��3ODQFK� � � � �

Table 7���FRQWLQXHG�
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WKDW� FRPH�RII� WKH� VHD�� ORZ�SUHFLSLWDWLRQ�� DQG�VDQG\��
ZDWHU�SRURXV�VRLOV��

,GHQWL¿HG�YHJHWDWLRQ�JURXSV

7KH�GDWD�REWDLQHG�IURP�WKH�SODQW�WUDQVHFWV�RQ�LVODQGV�
LQ� WKH�1RV\�$QNDR� JURXS� SURYLGH� LQVLJKWV� LQWR� WKHLU�
ÀRULVWLF�DQG�VWUXFWXUDO�DI¿QLWLHV�

Floristic groups

$PRQJ� WKH� ��� SODQW� WUDQVHFWV� �7U�� FRQGXFWHG� RQ�
WKH� GLIIHUHQW� LVODQGV�� WKUHH� GLIIHUHQW� ÀRULVWLF� JURXSV�
ZHUH�LGHQWL¿HG��)LJXUH������*URXS����QLQH�WUDQVHFWV��
UHVWULFWHG�WR�1RV\�$QNDR���*URXS����WKUHH�WUDQVHFWV��
UHVWULFWHG�WR�1RV\�5DWV\���DQG�*URXS����WZR�WUDQVHFWV��
UHVWULFWHG� WR� 1RV\�0DQDPSDR��� (YHQ� WKRXJK� D� IHZ�
SODQWV�ZHUH�FRPPRQ�WR�GLIIHUHQW�LVODQGV��HDFK�LVODQG�
VKRXOG�EH�FRQVLGHUHG�ÀRULVWLFDOO\�GLVWLQFW�

2Q� WKH� EDVLV� RI� WKH� OLQHDU� WUDQVHFW� GDWD�� HDFK�
RI� WKH� WKUHH� LVODQGV� IRUP�D�XQLTXH�JURXS�� LQGLFDWLQJ�
GLVWLQFW�ÀRUDO�GLIIHUHQFHV��7KH�QRPHQFODWXUH�IRU�WKHVH�
ÀRULVWLF� JURXSV� DQG� WKH� WZR� VSHFLHV� LQ� HDFK� JURXS�

ZLWK�WKH�KLJKHVW�LQGLFDWRU�YDOXHV��,1'9DO�IRUPXOD��DUH�
SUHVHQWHG�LQ�7DEOH����

Structural groups

7KUHH� VWUXFWXUDO� JURXSV� ZHUH� LGHQWL¿HG� EDVHG� RQ�
WKH� OLQHDU� WUDQVHFW� GDWD� DQG� ZLWK� UHVSHFW� WR� WKHLU�
SK\VLRJQRPLF� FKDUDFWHULVWLFV� �)LJXUH� ����� *URXS� $�
�HLJKW� WUDQVHFWV�� UHVWULFWHG� WR� 1RV\� $QNDR��� *URXS�
%� �IRXU� WUDQVHFWV�� IRXQG� RQ� 1RV\� 5DWV\� DQG� 1RV\�
0DQDPSDR��� DQG�*URXS�&� �WZR� WUDQVHFWV�� IRXQG�RQ�
1RV\� 0DQDPSDR� DQG� 1RV\� $QNDR��� 7KH� VWUXFWXUDO�
JURXSV� DUH� LGHQWL¿HG� EDVHG� RQ� WKH� GRPLQDQW�
SK\VLRJQRPLF�DVSHFWV�IRU�HDFK�DQG�LQFOXGH�
*URXS�$��/RZ�JURZLQJ�IRUHVW�ZLWK�GHQVH�XQGHUVWRU\�
*URXS�%��/RZ�JURZLQJ�IRUHVW�ZLWK�RSHQ�XQGHUVWRU\�
*URXS�&��/RZ�JURZLQJ�IRUHVW�ZLWK�RSHQ�FDQRS\�

,GHQWL¿FDWLRQ�RI�YHJHWDWLRQ�JURXSV

7KH� FODVVL¿FDWLRQ� RI� WKH� YHJHWDWLRQ� JURXSV� ZDV�
GHULYHG� IURP� FRPELQDWLRQ� RI� ÀRULVWLF� DQG� VWUXFWXUDO�
JURXSV� �7DEOH� ���� 7KH� GHWDLOV� DQG� QRPHQFODWXUH� IRU�
WKHVH�YHJHWDWLRQ�JURXSV�DUH�SUHVHQWHG��7DEOH�����

Table 8.�'HWDLOV�DQG�DVVRFLDWHG�QRPHQFODWXUH�RI�WKH�WKUHH�UHFRJQL]HG�ÀRULVWLF�JURXSV�EDVHG�RQ�GDWD�REWDLQHG�GXULQJ�
WKH�OLQHDU�WUDQVHFWV�

Group Family Taxa Indicator 
YDOXH���� Group designation Island

1
Sapotaceae Capurodendron greveanum ���� *URXS Capurodendron greveanum 

and Eugenia aff. calciscopulasum 1RV\�$QNDR
Myrtaceae Eugenia aff. calciscopulasum ����

2
Celastraceae Mystroxylon aethiopicum 100.0 *URXS Mystroxylon aethiopicum and 

Diospyros erythrosperma 1RV\�5DWV\Ebenaceae Diospyros erythrosperma ����

3
Sapotaceae Mimusops coriacea ���� *URXS�Mimusops coriacea and Ficus 

tiliifolia 1RV\�0DQDPSDRMoraceae Ficus tiliifolia ����

Figure 14. &ODVVL¿FDWLRQ�RI�WKH����WUDQVHFWV��7U��EDVHG�RQ�ÀRULVWLF�VLPLODULW\�DQG�IDOO�LQWR�WKUHH�GLVWLQFW�JURXSV��
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Description of vegetation groups

Group &DSXURGHQGURQ�JUHYHDQXP and (XJHQLD�aff. 
calciscopulasum (Group I)

7KLV�YHJHWDWLRQ�JURXS�LV�UHSUHVHQWHG�E\�QLQH�GLIIHUHQW�
OLQHDU� WUDQVHFWV�� DOO� FRQGXFWHG� RQ�1RV\�$QNDR��7KH�
JURXS� KDV� D� GLVWLQFW� DSSHDUDQFH� ZLWK� HPHUJHQW�
Capurodendron WUHHV��)LJXUH������

Floristic characteristics of Group I 

,Q�WKLV�JURXS�����VSHFLHV�RFFXUULQJ�LQ����JHQHUD�DQG�
��� IDPLOLHV� ZHUH� LGHQWL¿HG�� 7KH� SK\WRJHRJUDSKLF�
DI¿QLWLHV� RI� WKH� LQGLFDWRU� VSHFLHV� RI� WKLV� JURXS�
DUH� QHDUO\� ���� HQGHPLF� �)LJXUH� ��$��� 7KH�
SK\WRJHRJUDSKLF� UHODWLRQVKLSV� RI� WKLV� JURXS� LQGLFDWH�

WKDW�����RI�WKH�LQGLFDWRU�VSHFLHV�DUH�VKDUHG�ZLWK�WKH�
:HVWHUQ�'RPDLQ�DQG�����ZLWK� WKH�1RUWKHUQ�6HFWRU�
RI�WKLV�GRPDLQ��)LJXUH���%���

Structural characteristics of Group I

7KH� YHJHWDWLRQ� JURXSV� RI� 1RV\�$QNDR� SUHVHQW� WZR�
GLVWLQFW�YDULDQWV��ODUJHO\�GXH�WR�VXEVWUDWH�

Structural variant 1: Low-growing forest with closed 
understory -- 7KLV� ¿UVW� YDULDQW� ZDV� IRXQG� RQ� ÀDW�
VDQG\� VRLOV� DQG� LV� IRUPHG� E\� D� PXOWL�OD\HUHG� SODQW�
FRPPXQLW\��ZLWK�DQ�DYHUDJH�KHLJKW�RI�����P��)LJXUHV�
��� 	� ����� 7KLV� YDULDQW� KDV� D� GHQVLW\� RI� ���� SODQWV�
SHU� ���� P� RI� WUDQVHFW�� 7KH� IRUPDWLRQ� LV� RSHQ� ZLWK�
DQ� DYHUDJH� FDQRS\� FRYHU� RI� ���� �)LJXUH� ����� 7KH�

Table 9.�5HODWLRQVKLSV�EHWZHHQ�WKH�WZR�GLIIHUHQW�W\SHV�RI�JURXSV��ÀRULVWLF�DQG�VWUXFWXUDO��DVVRFLDWHG�ZLWK�OLQHDU�WUDQVHFWV�
�7U��FRQGXFWHG�RQ�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��DQG�XVHG�WR�GHWHUPLQH�WKH�YHJHWDWLRQ�JURXS�FODVVL¿FDWLRQ��

Transects Floristic group Structural group Vegetation group
7U����7U����7U����7U����7U����7U����7U�����7U���

1
A

,
7U�� &

Tr 11, Tr 12 2 B ,,
Tr 10 &
7U����7U�� 3 B ,,,

Table 10.�1RPHQFODWXUH�XVHG�IRU�WKH�YHJHWDWLRQDO�JURXSV�DQG�DVVRFLDWHG�YDULDWLRQ�LQ�VWUXFWXUDO�IRUP�

Group Name of vegetational group Structural form Island

, Capurodendron greveanum and Eugenia aff. 
calciscopulasum

/RZ�JURZLQJ�IRUHVW�ZLWK�GHQVH�XQGHUVWRU\
1RV\�$QNDR

/RZ�JURZLQJ�IRUHVW�ZLWK�RSHQ�FDQRS\

,, Mystroxylon aethiopicum and
Diospyros erythrosperma

/RZ�JURZLQJ�IRUHVW�ZLWK�RSHQ�XQGHUVWRU\
1RV\�5DWV\

/RZ�JURZLQJ�IRUHVW�ZLWK�RSHQ�FDQRS\

,,, Mimusops coriacea and 
Ficus tiliifolia /RZ�JURZLQJ�IRUHVW�ZLWK�RSHQ�XQGHUVWRU\ 1RV\�0DQDPSDR

Figure 15. &ODVVL¿FDWLRQ�RI�WKH����WUDQVHFWV��7U��EDVHG�RQ�VWUXFWXUDO�GDWD��WKHVH�IDOO�LQWR�WKUHH�GLVWLQFW�JURXSV��7UDQVHFW�
QXPEHUV�XQGHUOLQHG�DUH� IURP�1RV\�$QNDR�� WKRVH� LQ� LWDOLFV� DUH� IURP�1RV\�5DWV\�� DQG� WKRVH� LQ� EROG� DUH� IURP�1RV\�
0DQDPSDR��
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Figure 16. 9LHZ�RI�WKH�Capurodendron greveanum and Eugenia aff. calciscopulasum�IRUHVW�RQ�1RV\�$QNDR��FRQVLGHUHG�
*URXS�,��VWUXFWXUDO�YDULDQW����7KH�GRPLQDQW�ODUJH�WUHH�LV�Capurodendron greveanum. 7KH�GHQVH�ORZHU�SRUWLRQ�RI�WKH�
IRUPDWLRQ�LV�DVVRFLDWHG�ZLWK�WKH�LPDJH�WDNHQ�DW�WKH�IRUHVW�HGJH�DQG�GRHV�QRW�UHSUHVHQW�XQGHUVWRU\�VWUXFWXUH�ZLWKLQ�WKH�
forest. �3KRWRJUDSK�E\�$FKLOOH�3��5DVHOLPDQDQD��

Figure 17.�$VSHFWV�RI�WKH�1RV\�$QNDR�LVODQG�9HJHWDWLRQ�*URXS�,�ÀRUD��LQFOXGLQJ�$��UDQJH�RI�LQGLFDWRU�VSHFLHV��0DODJDV\�
HQGHPLF��(QG���WURSLFDO�$IULFD��$IW���0DODJDV\�5HJLRQ��05��DQG�&RVPRSROLWDQ��&RVP��DQG�%��SK\WRJHRJUDSKLF�DI¿QLWLHV�
RI�QDWLYH�0DODJDV\�VSHFLHV��IROORZLQJ�+XPEHUW���������6DPELUDQR��6E���(DVWHUQ��(���:HVWHUQ��:���1RUWKZHVW��1:���
&HQWHU��&���DQG�6RXWKHUQ��6��

DQDO\VLV�RI� WKH�YHUWLFDO� VWUXFWXUH� LQGLFDWHV� WKDW�HDFK�
VWUDWXP�ZDV�FKDUDFWHUL]HG�E\�SDUWLFXODU�VSHFLHV�
��� 7KH� ORZHU� VWUDWXP� �JURXQG� WR� �� P�� LV� ODUJHO\�

GRPLQDWHG� E\� Dracaena UHÀH[D� YDU�� lanceolata 
�$JDYDFHDH���Strychnos�VS�����/RJDQLDFHDH���DQG�
Diospyros pervilleana��(EHQDFHDH��

��� 7KH� PLGGOH� VWUDWXP� ��� WR� �� P�� LV� FRPSRVHG� RI�
GLIIHUHQW� WUHHV�� WKH� PRVW� IUHTXHQWO\� HQFRXQWHUHG�
JURXSV�DUH�Macphersonia gracilis�YDU��hildebrandtii 
�6DSLQGDFHDH���Maytenus undata��&HODVWUDFHDH���
Vepris aff. arenicola��5XWDFHDH���DQG�Eugenia aff. 
calciscopulasum��0\UWDFHDH���
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Figure 18. 3UR¿OH�RI�*URXS�,��VWUXFWXUDO�YDULDQW����RQ�1RV\�$QNDR��)RU�D�SKRWRJUDSK�RI�WKLV�IRUPDWLRQ��
VHH�)LJXUH����

Figure 19.�'LDJUDP�RI�IRUHVW�FDQRS\�FRYHU�DVVRFLDWHG�ZLWK�*URXS�,��VWUXFWXUDO�YDULDQW����RQ�
1RV\�$QNDR��)RU�D�SKRWRJUDSK�RI�WKLV�IRUPDWLRQ��VHH�)LJXUH����

��� 7KH�XSSHU�VWUDWXP��VWDUWLQJ�DW���P���ZKLFK�LV�QRW�
FRQWLQXRXV�� LV� IRUPHG� E\� WKH� FDQRS\� FRYHU� RI�
Capurodendron greveanum� �6DSRWDFHDH�� DQG�
Eugenia aff. calciscopulasum.

Structural variant 2: Low-growing forest with open 
canopy -- 7KH� VHFRQG� YDULDQW� ZDV� IRXQG� RQ� VDQG\�
VRLOV��DVVRFLDWHG�ZLWK�D�FRDVWDO�GXQH�IRUPDWLRQ��DQG�LV�
IRUPHG�E\�D�PXOWL�OD\HUHG�SODQW�FRPPXQLW\��PDGH�XS�
E\�VSHFLHV�ZLWK�DQ�DYHUDJH�KHLJKW�RI�����P��)LJXUHV�
���	������7KLV�YDULDQW�KDV�DQ�DYHUDJH�GHQVLW\�RI����
SODQWV�SHU�����P�RI�WUDQVHFW��,W�LV�DQ�RSHQ�IRUPDWLRQ�
ZLWK� DQ� DYHUDJH� PHDVXUH� RI� FDQRS\� FRYHU� RI� ����
�)LJXUH� ����� 7KH� GLIIHUHQW� YHJHWDWLRQDO� VWUDWD� DUH�
FRPSRVHG�RI�
��� 7KH� ORZHU� DQG� PLGGOH� VWUDWD� �JURXQG� WR� �� P���

GRPLQDWHG�E\�Vepris aff. arenicola and Maytenus 
undata.

��� 7KH� FRPPRQ� FDQRS\� HOHPHQWV� ��� WR� �� P���
RFFXSLHG� E\� Capurodendron greveanum and 
Diospyros erythrosperma��(EHQDFHDH���

Group 0\VWUR[\ORQ� DHWKLRSLFXP� and 'LRVS\URV�
HU\WKURVSHUPD�(Group II)

7KLV� YHJHWDWLRQDO� JURXS� KDV� EHHQ� GH¿QHG� EDVHG�
RQ� WKUHH� OLQHDU� WUDQVHFWV�FRQGXFWHG�RQ�1RV\�5DWV\��
,W� LV� FRPSRVHG� RI� YHJHWDWLRQ� JURZLQJ� RQ� VDQG� DQG�
ZLWK� D� ORZ� FDQRS\� UHDFKLQJ� DQ� DYHUDJH� KHLJKW� RI�
���� P�� 7KH� SK\VLRJQRPLF� DVSHFW� RI� WKLV� YHJHWDWLRQ�
IRUPDWLRQ� ZRXOG� DSSHDU� WR� EH� WKDW� RI� FRQVLGHUDEOH�
IRUPHU� GLVWXUEDQFH� DQG� LQ� DQ� DGYDQFHG� VWDJH� RI�
UHJHQHUDWLRQ��

Floristic characteristics of Group II

,Q�WKLV�JURXS�����VSHFLHV�RFFXUULQJ�LQ����JHQHUD�DQG�
��� IDPLOLHV� ZHUH� LGHQWL¿HG�� 7KH� SK\WRJHRJUDSKLF�
DI¿QLWLHV�RI� WKH� LQGLFDWRU�VSHFLHV�VKRZHG�WKDW�QHDUO\�
���� SODQWV� DUH� HQGHPLF� WR� 0DGDJDVFDU� �)LJXUH�
��$���7KH�SK\WRJHRJUDSKLF�UHODWLRQVKLSV�RI�WKLV�JURXS�
LQGLFDWH�WKDW�������RI�WKH�VSHFLHV�DUH�VKDUHG�ZLWK�WKH�
:HVWHUQ�� (DVWHUQ�� &HQWUDO�� DQG� 6RXWKHUQ� GRPDLQV��
DPRQJ�WKH�HQGHPLF�WD[D��������DUH�LQ�FRPPRQ�ZLWh 
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Figure 20. 9LHZ�RI�WKH�Capurodendron greveanum and Eugenia aff. calciscopulasum�IRUHVW�RQ�1RV\�$QNDR��FRQVLGHUHG�
*URXS� ,��VWUXFWXUDO�YDULDQW����7KLV� LV� WKH�GXQH� IRUHVW� IRUPDWLRQ�RQ� WKH�HDVWHUQ�VLGH�RI�1RV\�$QNDR� ORFDWHG� LQ�FORVH�
SUR[LPLW\�WR�WKH�YLOODJH�RI�$QWDIRQGUR� �3KRWRJUDSK�E\�$FKLOOH�3��5DVHOLPDQDQD��

Figure 21��3UR¿OH�RI�*URXS�,��VWUXFWXUDO�YDULDQW����RQ�1RV\�$QNDR�

Figure 22��'LDJUDP�RI�IRUHVW�FDQRS\�FRYHU�DVVRFLDWHG�ZLWK�*URXS�,��VWUXFWXUDO�YDULDQW����RQ�
1RV\�$QNDR�
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WKH� :HVWHUQ� 'RPDLQ� DQG� ������ ZLWK� WKH� (DVWHUQ�
'RPDLQ��)LJXUH���%���

Structural characteristics of Group II

7KLV� ORZ�JURZLQJ� IRUPDWLRQ� �)LJXUH� ���� KDV� WZR�
VWUXFWXUDO� YDULDQWV�� WKH� VHFRQG� RI� ZKLFK� ZDV� RQO\�
UHSUHVHQWHG�E\�RQH�OLQHDU�WUDQVHFW�

Structural variant 1: Low-growing forest with open 

understory -- 7KLV�VWUXFWXUDO�YDULDQW�KDV�DQ�DYHUDJH�

FDQRS\� KHLJKW� RI� �� P� �)LJXUH� ���� DQG� DQ� DYHUDJH�

GHQVLW\� RI� ���� SODQWV� SHU� ���� P� RI� WUDQVHFW�� 7KH�

YHUWLFDO� VWUXFWXUH� RI� WKH� YHJHWDWLRQ� FRQVLVWV� RI� WZR�

GLVWLQFW�OD\HUV��)LJXUH�����

Figure 23.�$VSHFWV�RI�WKH�1RV\�5DWV\�ÀRUD�UHSUHVHQWHG�E\�*URXS�,,��LQFOXGLQJ�$��UDQJH�RI�LQGLFDWRU�VSHFLHV��0DODJDV\�
HQGHPLF��(QG���WURSLFDO�$IULFD��$IW���0DODJDV\�5HJLRQ��05��DQG�&RVPRSROLWDQ��&RVP��DQG�%��SK\WRJHRJUDSKLF�DI¿QLWLHV�
RI�QDWLYH�0DODJDV\�VSHFLHV��IROORZLQJ�+XPEHUW���������6DPELUDQR��6E���(DVWHUQ��(���:HVWHUQ��:���1RUWKZHVW��1:���
&HQWHU��&���DQG�6RXWKHUQ��6��

Figure 24. 9LHZ�RI�WKH�Mystroxylon aethiopicum and Diospyros erythrosperma IRUPDWLRQ�RQ�1RV\�5DWV\���3KRWRJUDSK�
E\�9RDKDQJ\�6RDULPDODOD��
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Figure 25��3UR¿OH�RI�*URXS�,,��VWUXFWXUDO�YDULDQW����RQ�1RV\�5DWV\�

Figure 26.�'LDJUDP�RI�IRUHVW�FDQRS\�FRYHU�DVVRFLDWHG�ZLWK�*URXS�,,��VWUXFWXUDO�YDULDQW����
RQ�1RV\�5DWV\�

��� $� ORZHU� VWUDWXP� �JURXQG� WR� �� P��� GRPLQDWHG�
E\� Cynanchum arenarium� �$SRF\QDFHDH�� DQG�
Grewia aff. barorum��0DOYDFHDH��

��� $Q�XSSHU�VWUDWXP��VWDUWLQJ�DW���P���QRWDEO\�RSHQ��
DQG� GLVFRQWLQXRXV�� GRPLQDWHG� E\� Margaritaria 
anomala� �(XSKRUELDFHDH�� DQG� Mystroxylon 
aethiopicum��&HODVWUDFHDH��

Structural variant 2: Low-growing forest with open 
canopy -- 7KLV� VWUXFWXUDO� YDULDQW�� EDVHG�RQ�D� VLQJOH�
WUDQVHFW�� KDV� DQ� DYHUDJH� FDQRS\� KHLJKW� RI� ���� P�
�)LJXUH� ���� DQG� DQ� DYHUDJH� GHQVLW\� RI� ���� SODQWV�
SHU� ����P� RI� WUDQVHFW��7KH� YHUWLFDO� VWUXFWXUH� RI� WKH�
YHJHWDWLRQ�FRQVLVWV�RI�WZR�GLVWLQFW�OD\HUV��)LJXUH�����
��� 7KH� ORZHU� VWUDWXP� �JURXQG� WR� �� P�� LV� QRW�

H[WHQVLYHO\�YHJHWDWHG��ZLWK�FDQRS\�FRYHU�RI�����
�)LJXUH� ����� 7KH� GRPLQDQW� VSHFLHV� DUH� Grewia 
betulaefolia��0DOYDFHDH��DQG�Grewia aff. barorum.

��� 7KH� XSSHU� VWUDWXP� ��� WR� �� P�� LV� YHU\� RSHQ��
ZLWK� ���� FDQRS\� FRYHU� �)LJXUH� ����� 7KH�
YHJHWDWLRQ�LV�GRPLQDWHG�E\�Margaritaria anomala 

�(XSKRUELDFHDH�� DQG� Mystroxylon aethiopicum 
�&HODVWUDFHDH��

Group 0LPXVRSV�FRULDFHD and )LFXV�WLOLLIROLD�(Group 
III)

7KLV�JURXS�LV�EDVHG�RQ�WZR�OLQHDU�WUDQVHFWV�FRQGXFWHG�
RQ� 1RV\�0DQDPSDR�� 7KH� SK\VLRJQRPLF� DVSHFWV� RI�
WKLV� YHJHWDWLRQDO� IRUPDWLRQ�ZRXOG� DSSHDU� WR� EH� WKDW�
RI�FRQVLGHUDEOH�IRUPHU�GLVWXUEDQFH�DQG�LQ�D�VWDJH�RI�
UHJHQHUDWLRQ��)LJXUH������

Floristic characteristics of Group III

7KH� YHJHWDWLRQ� FRPPXQLW\� ZLWKLQ� WKLV� JURXS� LV�
GRPLQDWHG�E\�WZR�ZRRG\�SODQWV��Mimusops coriacea 
and Ficus tiliifolia�� DQG� FRPSULVHG� VHYHQ� VSHFLHV� LQ�
WRWDO��7KH� SK\WRJHRJUDSKLF� DI¿QLWLHV� RI� WKH� LQGLFDWRU�
VSHFLHV�VKRZ�D�OHYHO�RI�HQGHPLVP�RI�DERXW�����ZLWK�
UHVSHFW� WR� WKH� 0DODJDV\� 5HJLRQ� �)LJXUH� ��$��� 7KH�
SK\WRJHRJUDSKLF� UHODWLRQVKLSV� RI� WKLV� JURXS� LQGLFDWH�
WKDW�����RI�WKH�VSHFLHV�DUH�VKDUHG�ZLWK�WKH�:HVWHUQ�
DQG�(DVWHUQ�'RPDLQV��)LJXUH���%��
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Figure 27��3UR¿OH�RI�*URXS�,,��VWUXFWXUDO�YDULDQW����RQ�1RV\�5DWV\�

Figure 28. 'LDJUDP�RI�IRUHVW�FDQRS\�FRYHU�DVVRFLDWHG�ZLWK�*URXS�,,��VWUXFWXUDO�YDULDQW����
RQ�1RV\�5DWV\�

Figure 29. 9LHZ�RI�WKH�Mimusops coriacea and Ficus tiliifolia�IRUPDWLRQ�RQ�1RV\�0DQDPSDR� �3KRWRJUDSK�E\�9RDKDQJ\�
6RDULPDODOD��
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Structural characteristics of Group III

7KLV�JURXS�KDV�D�VWUXFWXUH�FKDUDFWHUL]HG�E\�DQ�RSHQ�
XQGHUVWRU\�ZLWK�GLVWLQFW�YHUWLFDO�VWUDWL¿FDWLRQ��DQG�DQ�
DYHUDJH�FDQRS\�KHLJKW�RI�����P��LQ�VRPH�DUHDV��WKH�
HPHUJHQW�WUHHV�UHDFK���WR���P��)LJXUH������,Q�JHQHUDO��
WKH�FDQRS\�LV�VOLJKWO\�ÀDW��DQG�UHJXODU��7KLV�YHJHWDWLRQ�

JURXS�KDV� DQ� DYHUDJH�GHQVLW\� RI� ��� LQGLYLGXDOV� SHU�
����P� OHQJWK�RI� WUDQVHFW��7KH�YHUWLFDO� VWUXFWXUH�FDQ�
EH�GLYLGHG�LQWR�WZR�GLIIHUHQW�VWUDWD�
��� 7KH� ORZHU� VWUDWXP� �JURXQG� WR� �� P�� LV� JHQHUDOO\�

GHQVH�DQG�ZLWK�D�FORVHG�VWUXFWXUH��)LJXUH������ZLWK�
XQGHUVWRU\� GRPLQDWHG� E\� Landolphia gummifera 

Figure 31.  3UR¿OH�RI�*URXS�,,,�RQ�1RV\�0DQDPSDR�

Figure 32. 'LDJUDP�RI�IRUHVW�FDQRS\�FRYHU�DVVRFLDWHG�ZLWK�*URXS�,,,�RQ�1RV\�0DQDPSDR�
�+XPEHUW��������

Figure 30. $VSHFWV�RI� WKH�1RV\�0DQDPSDR�ÀRUD�UHSUHVHQWHG�E\�*URXS� ,,,�� LQFOXGLQJ�$�� UDQJH�RI� LQGLFDWRU�VSHFLHV��
0DODJDV\�HQGHPLF��(QG���WURSLFDO�$IULFD��$IW���0DODJDV\�5HJLRQ��05��DQG�&RVPRSROLWDQ��&RVP��DQG�%��SK\WRJHRJUDSKLF�
DI¿QLWLHV�RI�QDWLYH�0DODJDV\�VSHFLHV��IROORZLQJ�+XPEHUW���������6DPELUDQR��6E���(DVWHUQ��(���:HVWHUQ��:���1RUWKZHVW�
�1:���&HQWHU��&���DQG�6RXWKHUQ��6��
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�$SRF\QDFHDH��� Cissus microdonta� �9LWDFHDH���
Mimusops coriacea� �6DSRWDFHDH��� DQG� Ficus 
tiliifolia��0RUDFHDH��

��� 7KH�XSSHU� OD\HU� ��� WR� ��P�� LV� QRWDEO\� RSHQ�ZLWK�
FDQRS\� FRYHU� RI� RQO\� ���� ,W� LV� GRPLQDWHG� E\�
Mimusops coriacea, Ficus tiliifolia, and Commelina 
aff. madagascarica��&RPPHOLQDFHDH��

Snails

7KH� ODQG� VQDLOV� RI� WKH� 1RV\� $QNDR� UHJLRQ� DUH�
FRPSDUDWLYHO\� ZHOO� NQRZQ� EDVHG� RQ� WKH� GHVFULSWLYH�
ZRUN�RI�0RUHOHW��������������XVLQJ�VSHFLPHQV�VHQW�WR�
WKH�0XVpXP�QDWLRQDO�G¶+LVWRLUH�QDWXUHOOH��3DULV��IURP�
³3RUW�/HYHQ�DQG�WKH�VDQG\�LVOHWV�QHDUE\�´�3RUW�/HYHQ�
LV� SUHVXPDEO\� LQ� FORVH� SUR[LPLW\� WR� ZKDW� LV� NQRZQ�
WRGD\�DV�1RV\�0DQDPELE\��VHH�+LVWRULFDO�H[SORUDWLRQ�
VHFWLRQ� DERYH��� RQH� RI� WKH� QRUWKHUQ� LVODQGV� RI� WKH�
1RV\�$QNDR�JURXS��)LJXUH����

$�WRWDO�RI�HLJKW�QDWLYH�DQG�RQH�LQWURGXFHG�VSHFLHV�
RI� ODQG� VQDLOV�ZHUH� FROOHFWHG��7KH�VSHFLHV� OLVW� LV� DV�
IROORZV�
��� Tropidophora vittata� �6RZHUE\�� ������� 7KLV�

VSHFLHV� LV� NQRZQ� IURP� ³3RUW� /HYHQ´� DQG� RQH�
UHFRUG� IURP� 1RV\� %H�� D� ODUJH� LVODQG� RII� WKH�
QRUWKZHVWHUQ� FRDVW�� ,W� ZDV� IRXQG� LQ� WKH� 1RV\�
$QNDR�GU\�IRUHVW�

��� Tropidophora vesconis� �0RUHOHW�� ������� 7\SH�
ORFDOLW\� �� 3RUW� /HYHQ�� 5DQJH�� QRUWKHDVWHUQ�
0DGDJDVFDU��)RXQG�GXULQJ�WKH�VXUYH\�LQ�WKH�1RV\�
$QNDR�GU\�IRUHVW�

��� Omphalotropis VS�� )RXQG� GXULQJ� WKH� VXUYH\� RQ�
1RV\�5DWV\�XQGHU�GHQVH�EXVKHV�

��� Ampelita vesconis �0RUHOHW�� ������� 7\SH� ORFDOLW\�
�� 3RUW� /HYHQ�� XQGHU� GHDG� OHDYHV� DW� WKH� EDVH� RI�
ODUJH� WUHHV� JURZLQJ� DPRQJ� WKH� GXQHV� RI� 3RUW�
/HYHQ��5DQJH��QRUWKHDVWHUQ�0DGDJDVFDU��)RXQG�
LQ�WKH�1RV\�$QNDR�GU\�IRUHVW�

��� Edentulina� VS�� �MXYHQLOH��� 3UREDEO\� Edentulina 
intermedia� �0RUHOHW�� ������� 7\SH� ORFDOLW\� �� 3RUW�
/HYHQ��5DQJH��QRUWKHDVWHUQ�0DGDJDVFDU��)RXQG�
LQ�WKH�1RV\�$QNDR�GU\�IRUHVW�

��� Conulinus vesconis �0RUHOHW��������7\SH� ORFDOLW\�
�� 3RUW� /HYHQ�� 5DQJH�� QRUWKHDVWHUQ�0DGDJDVFDU��
)RXQG�LQ�WKH�1RV\�$QNDR�GU\�IRUHVW�

��� Microcystis VS�� )RXQG� GXULQJ� WKH� VXUYH\� RI� WKH�
1RV\�$QNDR�GU\� IRUHVW� DQG�XQGHU�GHQVH�EXVKHV�
RQ�1RV\�5DWV\�

��� Opeas soulaianus )LVFKHU�3LHWWH�	�7HVWXG��������
5DQJH��QRUWKHDVWHUQ�0DGDJDVFDU��)RXQG�RQ�1RV\�
5DWV\�XQGHU�GHQVH�EXVKHV�

��� Lisachatina immaculata �/DPDUFN�� �������1DWLYH�
WR� VRXWKHDVWHUQ� $IULFD�� 3UH�FRORQLDO� LQWURGXFWLRQ�

WR�0DGDJDVFDU��)RXQG�GXULQJ�WKH�VXUYH\�RQ�1RV\�
0DQDPSDR�LQ�D�JUDVV\�DUHD�DQG�D�VSHFLPHQ�KDG�
EHHQ�H[WHQVLYHO\�IHG�XSRQ�E\�Rattus.

Ants
Faunistics

$�WRWDO�RI����JHQHUD�DQG����VSHFLHV�SODFHG� LQ�HLJKW�
VXEIDPLOLHV� ZHUH� FROOHFWHG� RQ� WKH� IRXU� VXUYH\HG�
LVODQGV� LQ� WKH� 1RV\� $QNDR� JURXS�� 7KH� OLVW� RI� DQW�
VSHFLHV� REWDLQHG� EDVHG� RQ� KDQG� FROOHFWLQJ� DQG�
OHDI�OLWWHU� VDPSOLQJ� LV� SUHVHQWHG� LQ� 7DEOH� ���� 7KH�
FRPSRVLWLRQ� RI� WKH� DQW� IDXQD� DW� HDFK� VLWH� YDULHG�
EDVHG�RQ�KDELWDW�GLIIHUHQFHV��DQG��H[FOXGLQJ�FRPPRQ�
VSHFLHV��WKH�XQLTXHQHVV�RI�HDFK�LVODQG�LV�GHWHUPLQHG�
E\� WKH� QXPEHU� RI� WD[D� RQO\� NQRZQ� IURP� WKDW� VLWH�
DQG� UHODWLYH� WR� WKH�RWKHU� VXUYH\HG� LVODQGV��:LWK� WKH�
H[FHSWLRQ�RI� WZR�PRUSKRVSHFLHV��DOO�RI� WKH�UHFRUGHG�
WD[D�RFFXU�RQ�PDLQODQG�0DGDJDVFDU�

8QLTXH�VSHFLHV�IRXQG�DW� WKH�GLIIHUHQW� LQYHQWRULHG�
VLWHV�LQFOXGH�VHYHQ�LQ�WKH�GU\�IRUHVW�RQ�1RV\�$QNDR��
VL[� RQ� 1RV\� 5DWV\�� ¿YH� RQ� 1RV\� 0DQDPSDR�� IRXU�
RQ� 1RVLERURQD�� DQG� IRXU� LQ� WKH� GXQH� IRUHVW� RQ�
1RV\�$QNDR��6HYHUDO� UHPDUNDEOH�DQG�SRRUO\� NQRZQ�
WD[D� ZHUH� IRXQG�� ZKLFK� LQFOXGH� Xymmer� PJ���
RQ� 1RVLERURQD� DQG� WKH� HQGHPLF� 0DODJDV\� JHQXV�
Malagidris� LQ� WKH� GXQH� IRUHVW� RQ� 1RV\� $QNDR��
Xymmer� LV� D� SRRUO\� NQRZQ� JHQXV� GRFXPHQWHG� LQ�
WKH� $IURWURSLFV�� 0DGDJDVFDU�� DQG� VRXWKHDVWHUQ�
$VLD�� 0RUHRYHU�� 1RV\� $QNDR� ZDV� WKH� RQO\� LVODQG�
ZLWK� Mystrium oberthueri� �D� VSHFLDOL]HG� SUHGDWRU�
RQ� FHQWLSHGHV�� DQG� VKDUHV� UDUH� VSHFLHV� VXFK� DV�
Proceratium� DQNDR� �� �D� SUHVXPHG� VSHFLDOLVW� RQ�
VSLGHU� HJJV�� ZLWK� 1RVLERURQD�� $QW� GLYHUVLW\� DW� WKH�
¿YH� LQYHQWRULHG� VLWHV� LQFOXGHV� WZR� JHQHUD� HQGHPLF�
WR�0DGDJDVFDU�����HQGHPLF�VSHFLHV��������DQG�QLQH�
LQWURGXFHG�VSHFLHV�������

Variation in species richness between sites

7KH�SDWWHUQV�RI�YDULDWLRQ�LQ�ULFKQHVV�RI�QDWLYH�VSHFLHV�
DW� WKH�¿YH�VXUYH\HG�VLWHV� LV�SUHVHQWHG� LQ�)LJXUH�����
7KHUH�DSSHDUV�WR�EH�FRUUHODWLRQV�EHWZHHQ�GLVWDQFHV�
IURP� PDLQODQG� 0DGDJDVFDU�� LVODQG� VL]H�� DQG� DQW�
VSHFLHV� ULFKQHVV�� 7KH� WZR�PRVW� GLVWDQW� VLWHV�� 1RV\�
5DWV\�DQG�1RV\�0DQDPSDR�KDYH�WKH�ORZHVW�VSHFLHV�
GLYHUVLW\��ZLWK����DQG����VSHFLHV��UHVSHFWLYHO\��1RV\�
$QNDR�� WKH� ODUJHVW� LQ� WKH� LVODQG� JURXS�� KDV� WKH�
JUHDWHVW�GLYHUVLW\�ZLWK����VSHFLHV��7KH�LVODQG�FORVHVW�
WR� WKH�PDLQODQG�DQG� WKH� VPDOOHVW� LQ� VXUIDFH�DUHD� LV�
1RVLERURQD�ZLWK����VSHFLHV�
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Table 11.�/LVW�RI�DOO�DQW�VSHFLHV�LQYHQWRULHG�DW�¿YH�VLWHV�RQ�WKH�IRXU�GLIIHUHQW�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��*�� �
JHQHUDO�FROOHFWLRQV��Z� �PLQL�:LQNOHU��DQG�:� �PD[L�:LQNOHU��7KH�QDPHV�RI�HQGHPLF�JHQHUD�DUH�SUHVHQWHG�LQ�EROG��
HQGHPLF�VSHFLHV�DUH�LQGLFDWHG��(���DQG�LQWURGXFHG�DUH�GHQRWHG��,Q����� �WKH�SUHVHQFH�RI�D�VSHFLHV�DW�D�JLYHQ�VLWH�DQG�
(/� �ORFDOO\�HQGHPLF�VSHFLHV��6LWH�QDPHV�LQFOXGH�IRUHVWHG�VLWH�RQ�1RV\�$QNDR��$���GXQH�IRUHVW�VLWH�RQ�1RV\�$QNDR�
�D���1RV\�5DWV\��U��1RV\�0DQDPSDR��P���DQG�1RVLERURQD��E���8QGHVFULEHG�VSHFLHV��NQRZQ�XQQDPHG�VSHFLHV��DUH�
LGHQWL¿HG�E\�VSHFLHV�FRGH��H�J��PJ����PJ����IDV�����IJK�ODJL��HWF��DQG�WKH�XQNQRZQ�VSHFLHV�ZDV�ODEHOHG�³DQNDR��´��

Status Dry forest 
Nosy Ankao

Nosy 
Manampao Nosy Ratsy Nosiborona Dune forest 

Nosy Ankao
w G w G w G W G W G

Subfamily Amblyoponinae
Mystrium oberthueri E � � �
Xymmer PJ�� (�E� �
Subfamily Dolichoderinae
Tapinoma PJ�� E � �
Subfamily Dorylinae
Lioponera PJ�� (�$� �
Tanipone subpilosa (�$� �
Tanipone�DQNDR�� (/�U� � � �
Subfamily Formicinae
Camponotus alamaina (��D� �
Camponotus PJ��� E � �
Camponotus grandidieri E � � � �
Camponotus hova (�U� �
Camponotus repens (�$� �
Nylanderia madagascariensis E � � � � � � �
Paratrechina longicornis ,Q � � � � �
Plagiolepis PJ�� (�P� �
Plagiolepis PJ�� E � � �
Plagiolepis alluaudi ,Q � � � � � � � �
Plagiolepis madecassa (�P� �
Tapinolepis PJ�� (�$� �
Subfamily Myrmicinae
Carebara�IDV��� E � � �
Carebara grandidieri E � � � �
Carebara IDV��� (�E� �
Crematogaster hafahafa E � � � � � �
Crematogaster maina E � � � �
Crematogaster tricolor E � �
Crematogaster tavaratra (�P� �
Crematogaster rasoherinae (�U� �
Malagidris jugum (�D� �
Monomorium termitobium E �
0RQRPRULXP�ÀDYLPHPEUD E � � � �
Monomorium platynode E � � � � � �
Monomorium micrommaton E � � � �
Monomorium lepidium E � � �
Monomorium hanneli E �
Nesomyrmex gracilis E �
Pheidole PJ��� (�D� �
Pheidole PJ��� E � � �
Pheidole megacephala ,Q � � � � � � �
Strumigenys inatos E �
Strumigenys fanano E � �
Strumigenys sphera E � �
Strumigenys olsoni E � �
Strumigenys maxillaris ,Q � � � �
Strumigenys emmae ,Q � �
Terataner�IJK�ODJL E � � � �
Terataner alluaudi (�E� �
Tetramorium ryanphelanae E � �
Tetramorium sericeiventre ,Q � �
Tetramorium quasirum E � � �
Tetramorium delagoense ,Q � � � � �
Tetramorium trafo E � �
Tetramorium scytalum ,Q � � �
Tetramorium IKJBLVKW (�E� �
Subfamily Ponerinae
Anochetus madagascariensis (�U� �
Anochetus grandidieri (�U� �
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Status Dry forest 
Nosy Ankao

Nosy 
Manampao Nosy Ratsy Nosiborona Dune forest 

Nosy Ankao
w G w G w G W G W G

Bothroponera wasmanii E � � � �
Hypoponera PJ��� (�$� �
Hypoponera PJ��� E � � � �
Hypoponera PJ��� (�P� �
Hypoponera PJ��� E � �
Hypoponera PJ��� E �
Leptogenys fasika (�D� �
/HSWRJHQ\V�¿DQGU\ (�$� �
Leptogenys maxillosa ,Q�P� �
Plathytyrea arthuri (�U� �
Subfamily Proceratiinae
Proceratium DQNDR�� E � �
Subfamily 
Pseudomyrmicinae
Tetraponera SVZ��� (��$� �
7RWDO�QXPEHU�RI�VSHFLHV�SHU�PHWKRG �� 17 17 � 21 11 �� � �� 12
1XPEHU�RI�XQLTXH�VSHFLHV��Z��:��DQG�
*� 17 � �� � �� � 21 1 �� �

1XPEHU�RI�VSHFLHV�LQ�FRPPRQ�SHU�
method � 3 7 3 �

Species richness per site 33 22 25 25  27
7RWDO�QXPEHU�RI�VSHFLHV�IRU�WKH�¿YH�
sites 66

Number of species unique to a site 7 5 6 4 4

Figure 33. 9DULDWLRQ� LQ�QDWLYH�DQW� VSHFLHV� ULFKQHVV�EHWZHHQ� WKH� IRXU�
VXUYH\HG�LVODQGV��DUUDQJHG�IURP�OHIW�WR�ULJKW�LQ�LQFUHDVLQJ�GLVWDQFH�IURP�
PDLQODQG�0DGDJDVFDU��6HH�7DEOH���IRU�LQIRUPDWLRQ�RQ�LVODQG�VL]H�

Faunistic similarities between sites

,Q� 7DEOH� ���� ZH� SUHVHQW� WKH� -DFFDUG� ,QGH[�
FRPSDULVRQV� EHWZHHQ� VLWHV� IRU� QDWLYH� DQW� VSHFLHV��
ZKLFK� SURYLGHV� D� PHDVXUH� RI� WKH� OHYHO� RI� IDXQLVWLF�
VLPLODULW\�� )RU� DOO� VLWHV�� VSHFLHV� RYHUODS� LV� ORZ� DQG�
WKH�KLJKHVW�OHYHO�RI�VLPLODULW\�������LV�EHWZHHQ�1RV\�
5DWV\�DQG�1RV\�0DQDPSDR���

Abundance of introduced species 

,Q� 7DEOH� ���� ZH� OLVW� DEXQGDQFH� PHDVXUHV� IRU�
LQWURGXFHG� DQW� VSHFLHV� RQ� WKH� VXUYH\HG� LVODQGV�� DV�
PHDVXUHG� E\� WKH� IUHTXHQF\� RI� VXFK� VSHFLHV� DORQJ�

HDFK�VDPSOHG�WUDQVHFW��$W�WKUHH�VLWHV��GU\�IRUHVW�1RV\�
$QNDR�� 1RV\� 0DQDPSDR�� DQG� 1RV\� 5DWV\��� GDWD�
ZHUH�REWDLQHG�IURP����VWDWLRQV�XVLQJ�PLQL�:LQNOHUV��
DV� FRPSDUHG� WR� WZR� VLWHV� �GXQH� IRUHVW�1RV\�$QNDR�
DQG� 1RVLERURQD��� ZKHUH� GDWD� ZHUH� H[WUDFWHG� IURP�
��� VWDWLRQV� DQG� FRQGHQVHG� LQWR� ¿YH�PD[L�:LQNOHUV��
,QWURGXFHG� VSHFLHV� ZHUH� SUHVHQW� DW� DOO� VLWHV� EXW�
WKH� VSHFLHV� DQG� WKHLU� UHODWLYH� DEXQGDQFH� GLIIHUHG��
Plagiolepis alluaudi and Pheidole megacephala 
ZHUH�SUHVHQW�DW� DOO� VLWHV�� EXW� WKH� ODWWHU� KDV� LQYDGHG�
1RV\� 0DQDPSDR�� Tetramorium delagoense� LV� YHU\�
DEXQGDQW�RQ�1RVLERURQD�DQG�DW�WKH�GU\�IRUHVW�VLWH�RQ�
1RV\�$QNDR�
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Table 12. )DXQLVWLF�FRPSDULVRQV�RI�QDWLYH�DQWV�EHWZHHQ�VXUYH\HG�VLWHV�EDVHG�RQ�-DFFDUG¶V�,QGH[��

 
Dry forest 

Nosy Ankao
Nosy 

Manampao Nosy Ratsy Dune forest 
Nosy Ankao Nosiborona

Dry forest Nosy Ankao �
Nosy Manampao 0.10 �
Nosy Ratsy 0.13 0.21 �
Dune forest Nosy Ankao 0.20 0.07 0.12 �
Nosiborona ���� ���� ���� ���� �

Table 13. 0HDVXUHV�RI�DEXQGDQFH�EDVHG�RQ�IUHTXHQF\�RI�LQWURGXFHG�DQW�VSHFLHV�DW�WKH�¿YH�VXUYH\HG�VLWHV�RQ�LVODQGV�
LQ�WKH�1RV\�$QNDR�JURXS��EDVHG�RQ����:LQNOHU�VWDWLRQV�DW�WKH�¿UVW�WKUHH�VLWHV�DQG����VWDWLRQV�DW�WKH�RWKHU�WZR�VLWHV�

Taxa Dry forest 
Nosy Ankao

Nosy 
Manampao

Nosy 
Ratsy

Dune forest 
Nosy Ankao Nosiborona

Subfamily Formicinae  
Paratrechina longicornis ���� ���� ����
Pheidole megacephala ���� 1.00 ���� 0.20 0.20
Plagiolepis alluaudi ���� ���� ���� 0.20 ����
Subfamily Myrmicinae  
Tetramorium delagoense ���� 0.32 ���� 1.00
Tetramorium sericeiventre ���� 0.20
Tetramorium scytalum ���� 0.32
Strumigenys emmae ���� ����
Strumigenys maxillaris 0.20 ���� ����
Subfamily Ponerinae
Leptogenys maxillosa ����

Table 14. &RPSDULVRQ�RI�DOO�DQW�VSHFLHV�RFFXUULQJ�RQ� LVODQGV� LQ� WKH�1RV\�$QNDR�JURXS� WR� WZR�VLWHV�RQ� WKH�QHDUE\�
PDLQODQG��1RV\�$QNDR� �$���1RV\�0DQDPSDR� �0���1RV\�5DWV\� �5��� DQG�1RVLERURQD� �%�� WR� WKRVH�DW�'DUDLQD� LQ� WKH�
$QDODEH�)RUHVW��$QDODEH��DQG�5pVHUYH�6SpFLDOH�G¶$QDODPHUD��$QDOD���(� �HQGHPLF�WR�0DGDJDVFDU��LQ� �LQWURGXFHG�WR�
0DGDJDVFDU���� �SUHVHQW��(QGHPLF�JHQHUD�DUH�KLJKOLJKWHG�LQ�EROG�DQG�(/� �ORFDOO\�HQGHPLF�VSHFLHV��7KH�XQGHVFULEHG�
VSHFLHV�ZHUH� LGHQWL¿HG�DV�D�FRGH� �H�J��PJ����PJ���� IDV����� IJK�ODJL��HWF���DQG� WKH�XQNQRZQ�VSHFLHV�ZHUH� ODEHOHG�
³DQNDR��´�

Nosy Ankao island group Analabe Anala
Status A M R B

Subfamily Amblyoponinae
Mystrium oberthueri E �
Xymmer PJ�� (�%� �
Subfamily Dolichoderinae
Tapinoma�PJ�� E �
Subfamily Dorylinae
Lioponera PJ�� (�$� � �
Tanipone subpilosa (�$� � �
Tanipone DQNDR�� (/�5� � �
Subfamily Formicinae
Camponotus alamaina (�D� � � �
Camponotus PJ��� E � �
Camponotus grandidieri E � � �
Camponotus hova (�5� � �
Camponotus repens (��$� �
Nylanderia madagascariensis E � � � �
Paratrechina longicornis ,Q � � �
Plagiolepis PJ��� (�0� �
Plagiolepis PJ�� E � �
Plagiolepis alluaudi ,Q � � � � � �
Plagiolepis madecassa (�0� �
Tapinolepis PJ�� (�$� � �
Subfamily Myrmicinae
Carebara IDV��� E � �
Carebara grandidieri E � � � �
Carebara IDV��� (�%� �
Crematogaster hafahafa E � � �
Crematogaster maina E � � � �
Crematogaster tricolor E � �
Crematogaster tavaratra (�0� � �
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Nosy Ankao island group Analabe Anala
Status A M R B

Crematogaster rasoherinae (�5� � � �
Malagidris jugum (�D� � � �
Monomorium termitobium E � � �
0RQRPRULXP�ÀDYLPHPEUD E � � � �
Monomorium platynode E � � � �
Monomorium micrommaton E � � � �
Monomorium lepidium E � � �
Monomorium hanneli E �
Nesomyrmex gracilis E �
Pheidole PJ��� (�D� �
Pheidole PJ��� E � �
Pheidole megacephala ,Q � � � � �
Strumigenys inatos E �
Strumigenys fanano E � �
Strumigenys sphera E � �
Strumigenys olsoni E � �
Strumigenys maxillaris ,Q � � �
Strumigenys emmae ,Q � �
Terataner IJK�ODJL E � �
Terataner alluaudi (�%� � �
Tetramorium ryanphelanae E � �
Tetramorium sericeiventre ,Q � � �
Tetramorium quasirum E � �
Tetramorium delagoense ,Q � � � �
Tetramorium trafo E � � � �
Tetramorium scytalum ,Q � �
Tetramorium IKJBLVKW (�%� �
Subfamily Ponerinae
Anochetus madagascariensis (�5� � �
Anochetus grandidieri (�5� �
Bothroponera wasmanii E � � � �
Hypoponera PJ��� (�$� � �
Hypoponera PJ��� E � � � � �
Hypoponera PJ��� (�0� �
Hypoponera PJ��� E � � �
Hypoponera PJ��� E �
Leptogenys fasika (�$� � �
/HSWRJHQ\V�¿DQGU\ (�$� �
Leptogenys maxillosa ,Q�0� �
Plathytyrea arthuri (�5� � �
Subfamily Proceratiinae
Proceratium DQNDR�� E � �
Subfamily Pseudomyrmicinae
Tetraponera SVZ��� (�$� �
All species shared with 
Analabe Forest 18 5 10 8 25 -
All species shared with 
Analamera 10 2 3 3 - 12

Table 14. �FRQWLQXHG�

Comparison of the ant fauna of the Nosy Ankao 

island group to the mainland sites of Daraina 

and Analamera 

7KH�PDLQODQG�VLWHV�RI�'DUDLQD��$QDODEH�)RUHVW��DQG�
5pVHUYH� 6SpFLDOH� G¶$QDODPHUD� ZHUH� FKRVHQ� IRU�
FRPSDULVRQ� WR� WKRVH� RQ� LVODQGV� LQ� WKH� 1RV\�$QNDR�
JURXS�� DV� WKH\�ZHUH� SUHYLRXVO\� LQYHQWRULHG� IRU� DQWV�
DQG�DUH�ORFDWHG�UHODWLYHO\�FORVH�WR�WKH�LVODQGV��)LJXUH�
���� ,Q� FRPSDULVRQ� WR� WKHVH� WZR�PDLQODQG� VLWHV�� WKH�
QXPEHU� RI� VSHFLHV� UHFRUGHG� LQ� WKH� LVODQG� JURXS� LV�
ORZHU��Q� ������DV�FRPSDUHG�WR�'DUDLQD��Q� ������DQG�
FRPSDUDEOH� ZLWK� $QDODPHUD� �Q�  � ����� 7KH� GHJUHH�

RI� VSHFLHV� RYHUODS� LQ� WD[D� GRFXPHQWHG� LQ� WKH�1RV\�
$QNDR� LVODQG� JURXS� LV� KLJKHU� ZKHQ� FRPSDUHG� WR�
'DUDLQD�� ZLWK� ��� VKDUHG� VSHFLHV� ������� DQG� ORZHU�
ZLWK� UHVSHFW� WR� $QDODPHUD� ZLWK� ��� VKDUHG� VSHFLHV�
������� )RU� WKH� VXUYH\HG� LVODQGV�� WKH� QXPEHU� RI�
VSHFLHV� VKDUHG� ZLWK� WKH� WZR� PDLQODQG� VLWHV� LV�
KLJKHVW�RQ�1RV\�$QNDR�IROORZHG�E\�1RV\�5DWV\�DQG�
1RVLERURQD��DQG�LV�ORZHVW�RQ�1RV\�0DQDPSDR��7DEOH�
�����7ZR�HQGHPLF�JHQHUD�RI�DQWV�ZHUH�IRXQG�RQ�WKH�
LVODQGV�� ZKLFK� LQFOXGH� Malagidris�� DOVR� LGHQWL¿HG�
IURP� 'DUDLQD�� DQG� Tanipone�� DOVR� UHFRUGHG� IURP�
$QDODPHUD�
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Larval breeding sites

$�VXUYH\�RI�SRWHQWLDO�EUHHGLQJ�VLWHV�VKRZHG�GLVWLQFWO\�
PRUH� GLYHUVLW\� RQ� 1RV\� $QNDR� �7DEOH� ����� 2QH�
Anopheles arabiensis� ODUYD� ZDV� IRXQG� LQ� D� FDQRH�

Table 15.�'LVWULEXWLRQ�RI�PRVTXLWR�VSHFLHV�RQ�WKH�IRXU�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��EDVHG�RQ�FROOHFWLRQV�PDGH�
LQ�0DUFK�������
� �SUHYLRXVO\�UHSRUWHG�IURP�0RQWDJQH�GHV�)UDQoDLV��)RQWHQLOOH����������� �SUHYLRXVO\�UHSRUWHG�LQ�WKH�
QRUWK�RI�0DGDJDVFDU��7DQWHO\�et al������������ �NQRZQ�YHFWRU�VSHFLHV�RI�DUERYLUXVHV�RQ�0DGDJDVFDU��7DQWHO\�et al., 
��������� �D�SULQFLSDO�YHFWRU�RI�PDODULD�WR�KXPDQV�LQ�0DGDJDVFDU��/qRQJ�3RFN�7V\�et al����������+/&� �KXPDQ�ODQGLQJ�
FDWFK�DQG�/7� �OLJKW�WUDS�

Nosy Ankao Nosy Manampao Nosy Ratsy Nosiborona Total
Genus and species HLC LT HLC LT HLC LT HLC
Aedeomyia

madagascarica � 1 1
Aedes

aegypti 
�� � 2 3 �� � � 37
albocephalus 
� � �
albopictus 
�� � 1 2 1 �
fryeri 3 7 2 7 2 21
lambrechti�� 3 171 20 ���
monetus�
� 13 1 10 ��
tiptoni 
� 13 13

Anopheles
arabiensis 
� 2 2

Culex
quinquefasciatus �� � �
tritaeniorhynchus 
�� ��� 3 10 ���

Total 28 398 6 27 18 50 527

Table 16.�7\SHV�RI�PRVTXLWR�ODUYDH�VLWHV�IRXQG�RQ�GLIIHUHQW�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��D� �1RV\�$QNDR��P� �
1RV\�0DQDPSDR��Q� �1RVLERURQD���� �RQ�DOO�IRXU�LVODQGV��

Species
Breeding sites types

Cement 
wells Canoe Coconut Metallic 

container Mangrove Tree holes

Aedes aegypti ��D �D ��D ��D ���
Aedes albocephalus ���D
Aedes albopictus �D ��D
Aedes fryeri �D ���D
Aedes lambrechti ���D �P
Aedes monetus �D �PQ
Anopheles arabiensis �D
Culex tritaeniorhynchus �D �D

Mosquitoes

:LWK� DOO� FROOHFWLRQ� VLWHV� FRPELQHG�� ���� DGXOW�
PRVTXLWRHV� RI� IRXU� JHQHUD� DQG� ��� VSHFLHV� ZHUH�
LGHQWL¿HG� �7DEOH� ����� 6HYHQ� VSHFLHV� RI� WKH� JHQXV�
Aedes�UHSUHVHQW�����������������RI�WKH�WRWDO�FDSWXUHG�
PRVTXLWRHV�� DV� FRPSDUHG� WR� ������ ���������� IRU�
WKH� JHQXV� Culex�� 7KH� EDODQFH� RI� WKH� WD[D� �������
LQFOXGHG�WZR�LQGLYLGXDOV�RI�Anopheles arabiensis and 
D� VLQJOH� IHPDOH� Aedeomyia madagascarica. These 
IRXU�JHQHUD�ZHUH�FDSWXUHG�RQ�1RV\�$QNDR��DQ�LVODQG�
ZKHUH� ������ ���������� RI� DGXOW� PRVTXLWRHV� ZHUH�
obtained. 

1R�VWDWLVWLFDOO\�VLJQL¿FDQW�YDULDWLRQ�ZDV� LGHQWL¿HG�
EHWZHHQ� WKH� QXPEHU� RI� PRVTXLWRHV�� VSHFLHV� RI�

PRVTXLWRHV�� DQG� WKH� W\SHV� RI� WUDSV� HPSOR\HG�

�)� �������� GI�  ��, P  ��������$PRQJ� WKH�&XOLFLGDH�

FDSWXUHG�XVLQJ�OLJKW�WUDSV��WKH�PRVW�DEXQGDQW�VSHFLHV�

ZDV� Culex tritaeniorhynchus IROORZHG� E\� Aedes 

lambrechti�� 2QO\� Aedes� ZDV� FDSWXUHG� HPSOR\LQJ�

WKH� WZR�PHWKRGV� �KXPDQ� ODQGLQJ� FDWFKHV� DQG� OLJKW�

WUDSV��� ,Q�FRQWUDVW��VSHFLHV�GLYHUVLW\�DQG�DEXQGDQFH�

ZHUH�QRWDEO\�GLIIHUHQW�EHWZHHQ�WKH� LVODQGV��)� ������

GI� �����P�����������1RV\�$QNDR�KDG�WKH�PRVW�GLYHUVH�

IDXQD�ZLWK����VSHFLHV�� IROORZHG�E\�1RVLERURQD�ZLWK�

¿YH�VSHFLHV��1RV\�0DQDPSDR�ZLWK�IRXU�VSHFLHV��DQG�

1RV\�5DWV\�ZLWK�WKUHH�VSHFLHV��

QHDU� WKH� KRWHO� FRQVWUXFWLRQ� VLWH� DQG� LQ� DVVRFLDWLRQ�

ZLWK�WKH�ODUYDH�RI�Culex tritaeniorhynchus and Aedes 

albopictus.�2Q�WKLV�VDPH�LVODQG��GXJ�ZDWHU�ZHOOV�DQG�

FRFRQXW�KXVNV�RIWHQ�FRQWDLQHG� ODUYDH�RI�A. aegypti. 
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7KLV� VSHFLHV� ZDV� IRXQG� H[FOXVLYHO\� LQ� WUHH� KROHV�
RQ� WKH�RWKHU� LVODQGV�� IRU�H[DPSOH��RQ�1RV\�5DWV\�� LW�
ZDV� FROOHFWHG� LQ� D� WUHH� KROH� LQ� D�PDQJURYH� �)LJXUH�
���� 2Q� 1RV\� $QNDR�� ODUYDH� RI� A. lambrechti, A. 
albocephalus, and A. fryeri� ZHUH� SULPDULO\� IRXQG� DW�
ORZ�WLGH�LQ�PDQJURYHV��

Reptiles and amphibians

$�WRWDO�RI����VSHFLHV�ZHUH�LGHQWL¿HG�GXULQJ�WKH�VXUYH\�
RI� IRXU� LVODQGV� LQ� WKH� 1RV\� $QNDR� JURXS�� ZKLFK�
LQFOXGHG� RQH� DPSKLELDQ� DQG� ��� UHSWLOHV� �7DEOH� �����
7KH� RYHUZKHOPLQJ� GRPLQDQFH� RI� UHSWLOHV� SURYLGHV�
FOHDU�LQVLJKWV�LQWR�WKH�ORFDO�HFRORJ\�RI�WKHVH�LVODQGV��
SDUWLFXODUO\�WKH�ODFN�RI�SHUPDQHQW�VXUIDFH�ZDWHU�DQG�
FHUWDLQ� WHPSRUDU\�PDUVK�DUHDV�RU�ZHOOV�ZLWK�VOLJKWO\�
EUDFNLVK�ZDWHU��7KH�FRPSOHWH�OLVW�RI�WD[D�IRXQG�RQ�WKH�
GLIIHUHQW� LVODQGV�� DVSHFWV� FRQFHUQLQJ� WKHLU� HFRORJ\�
DQG�ELRORJ\��DV�ZHOO�DV� ,8&1�FRQVHUYDWLRQ�VWDWXWHV��
DUH� SUHVHQWHG� LQ� 7DEOH� ���� 7KH� VXUIDFH� DUHDV� RI�
WKH� LVODQGV� DUH� JLYHQ� LQ� 7DEOH� ��� 7KH� PDMRULW\� RI�
WKH� GRFXPHQWHG� UHSWLOH� VSHFLHV� DUH� IRUHVW� GZHOOLQJ��
DOWKRXJK�D�IHZ�RFFXU�LQ�RSHQ�QRQ�IRUHVWHG�DUHDV�

2QH� VWULNLQJ� DVSHFW� EHWZHHQ� WKH� IRXU� VXUYH\HG�
LVODQGV� ZDV� GLIIHUHQFHV� LQ� VSHFLHV� ULFKQHVV� �)LJXUH�
����� 1RV\�$QNDR� KDG� WKH� KLJKHVW� VSHFLHV� GLYHUVLW\��
1RVLERURQD� KDG� WKH� ORZHVW� PHDVXUH� RI� VSHFLHV�
ULFKQHVV�DV�FRPSDUHG�WR�WKH�RWKHU�WKUHH�LVODQGV��EXW�
WKLV� LVODQG�ZDV� RQO\� YLVLWHG� IRU� D� IHZ� KRXUV� DQG� LWV�
DSSDUHQW�VSHFLHV�SDXFLW\�LV�DOPRVW�FHUWDLQO\�D�IXQFWLRQ�

Figure 34.�*UDSKLFDO�UHSUHVHQWDWLRQ�RI�KHUSHWRIDXQD�VSHFLHV�ULFKQHVV�RQ�WKH�GLIIHUHQW�VWXG\�LVODQGV�
LQ�WKH�1RV\�$QNDR�JURXS��

RI�VXUYH\�HIIRUW��,Q�FRQWUDVW��WKH�OHYHO�RI�LQYHVWLJDWLRQ�
RI� WKH� RWKHU� WKUHH� LVODQGV� ZDV� ODUJHO\� SURSRUWLRQDO�
WR� WKHLU� VXUIDFH� DUHD� DQG� WKH�PHDVXUHG� YDULDWLRQ� LV�
SUHVXPHG� WR� UHÀHFW� ELRORJLFDO� GLIIHUHQFHV� EHWZHHQ�
WKH� LVODQGV��1R�DPSKLELDQ�ZDV� IRXQG�RQ�DQ\�RI� WKH�
LVODQGV�� ZLWK� WKH� H[FHSWLRQ� RI� 1RVLERURQD�� ZKHUH�
Laliostoma labrosum�ZDV�GRFXPHQWHG��,Q�DQ\�FDVH��
WKH�IURJ�IDXQD�ZDV�SRRUO\�UHSUHVHQWHG�RQ�WKHVH�VPDOO�
LVODQGV��ZKLFK�ODFNHG�SHUPDQHQW�UXQQLQJ�RU�VWDQGLQJ�
VXUIDFH� ZDWHU�� WKH� RQO\� VRXUFH� ZH� ORFDWHG� ZDV� D�
JURXQG� VXUIDFH� ZHOO� RQ� 1RV\� 0DQDPSDR�� )XUWKHU��
PRVW� RI� WKH� ZDWHU� VRXUFHV� RQ� WKHVH� LVODQGV� DUH�
PRGHUDWHO\� VDOLQH��ZKLFK�ZRXOG� DOVR� EH� D� GHWHUUHQW�
WR�PRVW�IURJ�VSHFLHV�DVVRFLDWHG�ZLWK�WKHLU�VXFFHVVIXO�
FRORQL]DWLRQ�DQG�FRQWLQXHG�H[LVWHQFH�

$� FRPSDULVRQ� RI� WKH� WKUHH� LVODQGV� WKDW�ZHUH� WKH�
SULQFLSDO� IRFXV� RI� WKLV� LQYHQWRU\� LQGLFDWH� WKDW� PRUH�
WKDQ�KDOI�RI�WKH�UHSWLOH�IDXQD��������RI�1RV\�0DQDPSDR�
DOVR�RFFXUUHG�RQ�1RV\�$QNDR�DQG�RU�RQ�1RV\�5DWV\��
WKH� UHPDLQLQJ� IRXU� VSHFLHV� ZHUH� RQO\� ORFDWHG� RQ�
1RV\� 0DQDPSDR�� 7KH� VDPH� JHQHUDO� SDWWHUQ� DOVR�
ZDV� IRXQG� LQ� SDLUZLVH� FRPSDULVRQV� WR� WKH� RWKHU�
LVODQGV��)RU�H[DPSOH��Zonosaurus madagascariensis 
ZDV� RQO\� IRXQG� RQ�1RV\�5DWV\� DQG� D� FRQVLGHUDEOH�
QXPEHU� RI� VSHFLHV� ZHUH� UHVWULFWHG� WR� 1RV\�$QNDR��
([SUHVVHG� LQ� D� GLIIHUHQW� PDQQHU�� YDULDWLRQ� LQ�
VSHFLHV�FRPSRVLWLRQ�EHWZHHQ� WKHVH� WKUHH� LVODQGV� LV�
SURQRXQFHG�� SDUWLFXODUO\� FRQVLGHULQJ� WKHLU� UHODWLYH�
FORVH�SUR[LPLW\�WR�RQH�DQRWKHU�DQG�WKH�PDLQ�LVODQG�RI�
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Table 17. /LVW�RI�DPSKLELDQ�DQG� UHSWLOHV�NQRZQ� IURP� LVODQGV� LQ� WKH�1RV\�$QNDR�JURXS�� ,8&1�VWDWXWHV��/&� �/HDVW�
&RQFHUQ�� 98�  � 9XOQHUDEOH�� &5�  �&ULWLFDOO\� (QGDQJHUHG�� ''�  �'DWD�'H¿FLHQW�� DQG�1(�  �1RW� (YDOXDWHG�� 5HODWLYH�
PHDVXUHV�RI�DEXQGDQFH��1$� �QRW�DEXQGDQW��6$� �VOLJKWO\�DEXQGDQW��$� �DEXQGDQW��DQG�9$� �YHU\�DEXQGDQW�

Taxa IUCN 
status

Habitat and 
biotope

Mode of 
displacement

Relative 
abundance

Island
Nosy 

Ankao 
365 ha

Nosy 
Manampao 

29 ha

Nosy 
Ratsy 
6 ha

Nosiborona
6 ha

AMPHIBIANS
Mantellidae
Laliostoma labrosum /& Forest and 

RSHQ�DUHDV
7HUUHVWULDO SA �

Total amphibian: 1 1

REPTILES
Gekkonidae
Ebenavia inunguis /& Forest $UERUHDO 1$ � �
Geckolepis maculata /& Forest $UERUHDO 1$ � �
Hemidactylus frenatus /& 2SHQ�DUHDV $UERUHDO 1$ �
Paroedura lohatsara &5 Forest 7HUUHVWULDO 1$ �
3DURHGXUD�VWXPSI¿ /& Forest $UERUHDO 1$ �
Phelsuma abbotti /& 2SHQ�DUHD�DQG�

forest
$UERUHDO SA �

Phelsuma aff. 
dorsivittata

1( Forest $UERUHDO SA �

Uroplatus ebenaui 98 Forest $UERUHDO 1$ �
Gerrhosauridae
Zonosaurus 

madagascariensis
/& Forest and 

IRUHVW�HFRWRQH
7HUUHVWULDO A �

Scincidae
Amphiglossus VS� 1( Forest %XUURZLQJ 1$ �
Cryptoblepharus 

boutonii
1( 2SHQ�DUHD�DQG�

FRUDO�UHHI
5XSLFROH A � �

Madascincus aff. 
miafana

Forest %XUURZLQJ A �

Paracontias aff. 
hildebrandti

/& Forest and 
GXQHV�ZLWK�
KXPLG�VRLOV

%XUURZLQJ 9$ �

Trachylepis elegans /& )RUHVW�HFRWRQH�
DQG�RSHQ�DUHDV

7HUUHVWULDO 9$ �

Trachylepis gravenhorstii /& Forest and 
IRUHVW�HFRWRQH

7HUUHVWULDO SA �

Chamaeleonidae
Brookesia aff. tristis 1( )RUHVW��LQ�OHDI�

OLWWHU
7HUUHVWULDO 1$ �

Furcifer petteri 98 Forest $UERUHDO 9$ �
Furcifer oustaleti /& Forest and 

IRUHVW�HFRWRQH
$UERUHDO SA �

Boidae
Acrantophis 

madagascariensis
/& Forest and 

IRUHVW�HFRWRQH
7HUUHVWULDO SA � �

Lamprophiidae
Liophidium aff. 

torquatum
1( Forest and 

IRUHVW�HFRWRQH
7HUUHVWULDO SA � � �

Lycodryas aff. inopinae 1( Forest $UERUHDO 1$ �
Madagascarophis 

colubrinus
/& Forest, forest 

HFRWRQH��DQG�
RSHQ�DUHDV

7HUUHVWULDO SA � � �

Mimophis mahfalensis /& Forest, forest 
HFRWRQH��DQG�
RSHQ�DUHDV

7HUUHVWULDO A � �

Typhlopidae
Madatyphlops 

microcephalus
'' Forest %XUURZLQJ SA �

Xenotyphlops aff. 
grandidieri

1( Forest and 
GXQHV�ZLWK�
KXPLG�VRLOV

%XUURZLQJ 1$ �

Total reptiles: 25 18 11 4 1
Total amphibians and 
reptiles: 26 

18 11 4 2
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0DGDJDVFDU��ZKLFK�SUHVXPDEO\�DFWHG�DV�WKH�VRXUFH�
DUHD�IRU�UHSWLOH�FRORQL]DWLRQ��,W�LV�LPSRUWDQW�WR�PHQWLRQ�
WKDW�WKUHH�RI�WKH�IRXU�VSHFLHV�UHVWULFWHG�WR�0DQDPSDR�
KDYH� VSHFLDOL]HG� QDWXUDO� KLVWRU\� UHTXLUHPHQWV�� )RU�
H[DPSOH�� Phelsuma aff. dorsivittata RFFXUUHG� LQ� D�
SDUWLFXODU� YHJHWDWLRQ� W\SH� �Bismarckia or satrana���
Paracontias aff. hildebrandti and Xenotyphlops aff. 
grandidieri ZHUH� IRXQG� LQ� QRQ�FRPSDFWHG� VRLOV� ULFK�
LQ� RUJDQLF� PDWHULDO� DQG� OHDI� OLWWHU� LQ� WKH� Mimusops 
coriacea and Ficus tiliifolia� IRUPDWLRQ� �VHH� ERWDQLFDO�
VHFWLRQ���,Q�)LJXUH�����WKH�UHODWLRQVKLSV�DUH�LOOXVWUDWHG�
RI� WKH� GLIIHUHQW� KHUSHWRIDXQD� FRPPXQLWLHV� ZLWK�
UHVSHFW� WR� IDXQLVWLF� GLIIHUHQFHV� DQG� VLPLODULWLHV� RI�
WKHVH�WKUHH�LVODQGV��

$PRQJ� WKH� UHSWLOH� VSHFLHV� IRXQG� LQ� WKH�
DUFKLSHODJR�� VHYHQ� FRXOG� QRW� EH� LGHQWL¿HG� ZLWK�
FHUWDLQW\��7DEOH������7KHVH�WD[D�VKRZ�PRUSKRORJLFDO�
FKDUDFWHUV��IRUP�DQG�FRORU��LQ�FRPPRQ�ZLWK�GHVFULEHG�
VSHFLHV��EXW�GLVSOD\�GLIIHUHQFHV�ZLWK�UHVSHFW�WR�RWKHU�
FKDUDFWHUV��VXFK�DV�QXPEHU�RU�VWUXFWXUH�RI�GLIIHUHQW�
VFDOHV�� ZKLFK� DUH� RIWHQ� XVHG� WR� GLDJQRVH� UHSWLOH�
VSHFLHV��7KHVH�VHYHQ�WD[D�PD\�UHSUHVHQW�QHZ�IRUPV�
WR� VFLHQFH� RU� FDVHV� RI� LVRODWHG� LVODQG� SRSXODWLRQV�
LQ� WKH� FRXUVH� RI� GLIIHUHQWLDWLRQ�� ([DPSOHV� LQFOXGH� D�
JHFNR�� QDPHG� KHUHLQ� DV�Phelsuma aff. dorsivittata; 
D� VNLQN�� Amphiglossus aff. miafana�� D� GZDUI�
FKDPHOHRQ��Brookesia aff. tristis�� DQG� WKUHH� VQDNHV��
Liophidium aff. torquatum, Lycodryas aff. inopinae, 
and Xenotyphlops aff. grandidieri �)LJXUH� ����� 7KH�
GLVFRYHU\� RI� WKHVH� IRUPV� RQ� LVODQGV� LQ� WKH� 1RV\�
$QNDR� JURXS� FOHDUO\� XQGHUOLQHV� WKH� ELRJHRJUDSKLF��
HFRORJLFDO�� DQG� FRQVHUYDWLRQ� LPSRUWDQFH� RI� WKHVH�
LVODQGV��

7KUHH� VSHFLHV�� LQFOXGLQJ� WZR�JHFNRV��Paroedura 
lohatsara and Uroplatus ebenaui��DQG�D�FKDPHOHRQ��
Furcifer petteri�� KDYH� HOHYDWHG� ,8&1� 5HG� /LVW�

VWDWXV� �7DEOH� ����� WKH� ¿UVW� LV� FODVVL¿HG� DV� ³&ULWLFDOO\�
(QGDQJHUHG´� DQG� WKH� ODWWHU� WZR� DV� ³9XOQHUDEOH´�
�)LJXUH� ����� +HQFH�� WKH� DUFKLSHODJR� UHSUHVHQWV�
DQ� LPSRUWDQW� UHIXJH� IRU� WKHVH� VSHFLHV� DQG� UHFRUGV�
GRFXPHQWHG�KHUHLQ� UHSUHVHQW� QRWDEOH� H[WHQVLRQV� WR�
WKHLU�SUHYLRXVO\�NQRZQ�GLVWULEXWLRQ��$OO� WKUHH�VSHFLHV�
ZHUH�IRXQG�RQ�1RV\�$QNDR��

7KH� EXUURZLQJ� VQDNH�� Xenotyphlops aff. 
grandidieri�� IRXQG� RQ� 1RV\� 0DQDPSDR� KDV� D�
VSHFLDO� LPSRUWDQFH�� 0RUSKRORJLFDOO\� LW� UHVHPEOHV�
X. grandidieri�� D� UDUH� VSHFLHV� NQRZQ� IURP� RQO\� WZR�
VSHFLPHQV� LQ� WKH� ZRUOG¶V� QDWXUDO� KLVWRU\� PXVHXPV��
DOWKRXJK� WKH� SUHFLVH� FROOHFWLRQ� ORFDOLWLHV� RI� WKHVH�
VSHFLPHQV�DUH�XQNQRZQ��+HQFH��WKH�VLQJOH�VSHFLPHQ�
REWDLQHG� IURP� WKH� FXUUHQW� VWXG\� UHSUHVHQWV� HLWKHU�
D� QHZ� VSHFLHV� RU� WKH� ¿UVW� NQRZQ� ORFDOLW\� IRU� X. 
grandidieri �)LJXUH� ����� )XUWKHU� UHVHDUFK� LV� QHHGHG�
WR� UHDFK� D� FRQFOXVLRQ� DERXW� WKHVH� WZR� SRVVLELOLWLHV��
7KH�VSHFLHV�grandidieri�ZDV� WKH�RQO\� UHSUHVHQWDWLYH�
RI� WKH� HQGHPLF� JHQXV� Xenotyphlops� �)DPLO\�
;HQRW\SKORSLGDH��VHQVX�:DOODFK�	�,QHLFK��������LQ�D�
UHFHQW�UHYLVLRQ�EDVHG�RQ�PRUSKRORJ\�RI�EOLQG�VQDNHV�
RI� WKH� ZRUOG�� 7KH� PROHFXODU� VWXG\� RI� 1DJ\� et al. 
�������VKRZHG�WKDW�WKH�RWKHU�0DODJDV\�W\SKORSLGV�DUH�
PRQRSK\OHWLF�DQG�EHVW�SODFHG�LQ�WKH�HQGHPLF�JHQXV�
Madatyphlops� �)DPLO\� 7\SKORSLGDH��� DQG� FRQ¿UPHG�
WKH� YDOLGLW\� RI� HQGHPLF� JHQXV� Xenotyphlops and 
)DPLO\�;HQRW\SKORSLGDH���

:LWK� D� IHZ� H[FHSWLRQV�� WKH� PDMRULW\� RI� VSHFLHV�
IRXQG� GXULQJ� WKLV� VWXG\� ZKHUH� UHSUHVHQWHG� E\� IHZ�
LQGLYLGXDOV��7KH�DJH� VWUXFWXUH� LQ� D� JLYHQ� SRSXODWLRQ�
FDQ� EH� QRWDEO\� GLIIHUHQW� EHWZHHQ� VSHFLHV�� )RU�
H[DPSOH�� RQO\� D� VLQJOH� IHPDOH� DGXOW� RI� Furcifer 
petteri ZDV� IRXQG� RQ� 1RV\�$QNDR�� DV� FRPSDUHG� WR�
DSSUR[LPDWHO\� ��� UHFHQW� KDWFKOLQJV� RU� MXYHQLOHV��
7KLV�LV�LQ�FRQWUDVW�WR�Zonosaurus madagascariensis, 

Figure 35.�6FKHPDWLF�UHSUHVHQWDWLRQ�RI�WKH�GLIIHUHQFHV�DQG�VLPLODULWLHV�RI�WKH�KHUSHWRIDXQD�
RI�WKUHH�ZHOO�VXUYH\HG�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��LQFOXGLQJ�1RV\�$QNDR��LQ�UHG���
1RV\�0DQDPSDR��LQ�EODFN���DQG�1RV\�5DWV\��LQ�JUHHQ���7KH�QXPEHUV�VKRXOG�EH�LQWHUSUHWHG�
DV�IROORZV��IRU�1RV\�$QNDR�����VSHFLHV�ZHUH�UHFRUGHG�RI�ZKLFK����ZHUH�XQLTXH�WR�WKH�
LVODQG��LQ�EROG��DQG�WKH�DVVRFLDWHG�YDOXHV�IDOO�ZLWKLQ�WKH�UHG�UHFWDQJOH��IRXU�ZHUH�VKDUHG�
ZLWK�1RV\�0DQDPSDR�� DQG� WZR�ZLWK�1RV\�5DWV\��7KH� ¿JXUH� LQ� SDUHQWKHVHV� LQGLFDWHV�
WKH�SHUFHQWDJH�RI�VSHFLHV�LQ�FRPPRQ�RQ�D�JLYHQ�LVODQG�DQG�LQ�FRPSDULVRQ�WR�WKH�RWKHU�
LVODQGV��IROORZLQJ�WKH�VDPH�FRORU�FRGHV�
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Figure 36.�6RPH�UHSWLOH�VSHFLHV�IRXQG�GXULQJ�WKH�VXUYH\�WKDW�FRXOG�QRW�EH�LGHQWL¿HG�ZLWK�FRQ¿GHQFH�WR�WKH�OHYHO�RI�
VSHFLHV�DQG�PLJKW�UHSUHVHQW�SUHYLRXVO\�XQGHVFULEHG�WD[D�RU� LVRODWHG�LQVXODU�SRSXODWLRQV�WKDW�KDYH�GLIIHUHQWLDWHG��$��
Amphiglossus aff. miafana�RQ�1RV\�$QNDR��%��Brookesia aff. tristis RQ�1RV\�1RVLERURQD��&��Phelsuma aff. dorsivittata 
RQ�1RV\�0DQDPSDR��DQG�'��Lycodryas aff. inopinae RQ�1RV\�$QNDR���$OO�SKRWRJUDSKV�E\�$FKLOOH�3��5DVHOLPDQDQD��

Figure 37. 5HSWLOHV� RFFXUULQJ� LQ� WKH� 1RV\�$QNDR�$UFKLSHODJR� ZLWK� HOHYDWHG� ,8&1� 5HG� /LVW� VWDWXV��$��Paroedura 
lohatsara�IRXQG�RQ�1RV\�$QNDR�DQG�FRQVLGHUHG�³&ULWLFDOO\�(QGDQJHUHG´��WKLV�LPDJH�LV�RI�DQ�DQLPDO�IRXQG�DW�2UDQJHD��
%��Uroplatus ebenaui DQG�&��Furcifer petteri� IURP�1RV\�$QNDR�� ERWK� FRQVLGHUHG� ³9XOQHUDEOH�´� �$OO� SKRWRJUDSKV� E\�
$FKLOOH�3��5DVHOLPDQDQD��
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ZKLFK� ZDV� RQO\� IRXQG� GXULQJ� WKH� VXUYH\� RQ� 1RV\�
5DWV\��DQG�RI� WKH�WHQV�RI�DQLPDOV�FDSWXUHG��DOO�ZHUH�
DGXOW�� $QRWKHU� H[DPSOH� LV� ZLWK� Paracontias aff. 
hildebrandti�� DEXQGDQW� RQ� 1RV\� 0DQDPSDR�� ZLWK�
DSSUR[LPDWHO\� HTXDO� UDWLRV� RI� MXYHQLOHV� DQG� DGXOWV�
�PDOHV� DQG� IHPDOHV��� )RU� WKH� ODWWHU� VSHFLHV�� DERXW�
��� JUDYLG� IHPDOHV� ZHUH� IRXQG� GXULQJ� V\VWHPDWLF�
H[DPLQDWLRQ� RI� VDQG\� DQG� KXPLG� VRLO� VLWHV� LQ� WKH�
Mimusops coriacea and Ficus tiliifolia formation (see 
ERWDQLFDO� FRQWULEXWLRQ�� ZLWK� RSHQ� XQGHUVWRU\� DQG�
FORVH�FDQRS\�� ,Q� WKH�FDVH�RI�RWKHU�VSHFLHV��VXFK�DV�
Trachylepis elegans and T. gravenhorstii�� MXYHQLOHV�
ZHUH�PRUH� DEXQGDQW� WKDQ� DGXOWV�� LQGLYLGXDOV� RI� WKH�
IRUPHU� VWLOO� PDLQWDLQHG� WUDFHV� RI� WKH� XPELOLFDO� FRUG�
DQG� KDG� QRW� \HW� UHDFKHG� VXEDGXOW� VWDJH�� 7KHVH�
GLIIHUHQW�REVHUYDWLRQV� LQGLFDWH�QRWDEOH�GLIIHUHQFHV� LQ�

WKH� UHSURGXFWLYH� F\FOHV� RI� UHSWLOH� VSHFLHV� RFFXUULQJ�
RQ�GLIIHUHQW�LVODQGV�LQ�WKH�DUFKLSHODJR��

7KH� UHVXOWV� RI� SLWIDOO� WUDSSLQJ� DUH� SUHVHQWHG� LQ�
7DEOHV� ������� )RU� WKH� WKUHH� GLIIHUHQW� VLWHV�� FDSWXUH�
UDWHV�IRU�D�JLYHQ�OLQH�YDULHG�EHWZHHQ�����DQG��������
DOWKRXJK� RQH� OLQH� RQ� 1RV\� 0DQDPSDR� KDG� D� WUDS�
FDSWXUH�VXFFHVV�RI������:KHQ�WKH�UHVXOWV�IRU�WKHVH�
WUDSV� DUH� FRPELQHG� E\� LVODQG�� WUDS� VXFFHVV� YDULHG�
IURP�������1RV\�5DWV\��WR��������1RV\�0DQDPSDR���
7KH� WRWDO� QXPEHU� RI� DFFUXHG� SLWIDOO� WUDS� QLJKWV� ZDV�
GLIIHUHQW� IRU� FHUWDLQ� LVODQGV� ��� ���� RQ� 1RV\� $QNDR�
DQG� ���� RQ� 1RV\� 0DQDPSDR� DQG� 1RV\� 5DWV\��
&DSWXUH� UDWHV� ZHUH� QRW� QHFHVVDULO\� SURSRUWLRQDO� WR�
WKH�DPRXQW�RI�WUDSSLQJ�HIIRUW��EXW�D�YDULHW\�RI�IDFWRUV�
PD\�FRPH�LQWR�SOD\��(YHQ�WKRXJK�WKH�SLWIDOO�WUDSV�GLG�
QRW� KDYH� KLJK� UHWXUQ�ZLWK� UHJDUGV� WR� WKH� QXPEHU� RI�
WUDSSHG�DQLPDOV��WKLV�W\SH�RI�GHYLFH�KDG�FRQVLGHUDEOH�
LPSRUWDQFH�LQ�RXU�LQYHQWRU\�RI�WKH�ORFDO�KHUSHWRIDXQD��
7R� XQGHUVWDQG� EHWWHU� WKH� FRPSOHPHQWDULWLHV� RI� WKH�
WKUHH� WHFKQLTXHV�GHSOR\HG�GXULQJ� WKLV� LQYHQWRU\�� WKH�
PRGH�RI�FDSWXUH�IRU�WKH�GLIIHUHQW�VSHFLHV��DV�ZHOO�DV�
SHULRG�RI�DFWLYLW\��DUH�JLYHQ�LQ�7DEOH�����

)ROORZLQJ� WKH� LQIRUPDWLRQ�SUHVHQWHG� LQ�7DEOH�����
HYHQ� WKRXJK� GLUHFW� REVHUYDWLRQ� UHSUHVHQWV� WKH� EHVW�
VXUYH\�WHFKQLTXH�WR�GRFXPHQW�D�ODUJH�SHUFHQWDJH�RI�
WKH� ORFDO� KHUSHWRORJLFDO� IDXQD�� D� VLJQL¿FDQW� QXPEHU�
RI� VSHFLHV� ZRXOG� KDYH� EHHQ� RYHUORRNHG� LI� WKH�
RWKHU� WZR� WHFKQLTXHV� KDG� QRW� EHHQ� HPSOR\HG�� )LYH�
VSHFLHV� �Phelsuma aff. dorsivittata, Paracontias aff. 
hildebrandti, Cryptoblepharus boutonii, Brookesia aff. 
tristis, and Xenotyphlops aff. grandidieri�� ZHUH� RQO\�
ORFDWHG� E\� V\VWHPDWLF� VHDUFKLQJ� LQ� WKHLU� ELRWRSHV��
ZKLOH� WKUHH� RWKHUV� �Madatyphlops microcephalus, 
Amphiglossus� VS��� DQG� Madascincus aff. miafana��

Table 18.�3LWIDOO�FDSWXUHV�RQ�1RV\�$QNDR�ZLWK�WKUHH�SLWIDOO�OLQHV��HDFK�ZLWK����EXFNHWV��RYHU�WKH�FRXUVH�RI����QLJKWV�DQG�
����DFFUXHG�SLWIDOO�EXFNHW�QLJKWV��1R�VPDOO�PDPPDO�ZDV�FDSWXUHG�

Characteristics Pitfall line 1 Pitfall line 2 Pitfall Line 3 Total
Habitat type )RUHVW�DQG�FRPSDFW�

VDQG\�VRLO
)RUHVW�DQG�FRPSDFW�
VDQG\�VRLO

)RUHVW�DQG�VOLJKWO\�
FRPSDFW�VDQG\�VRLO

Ground cover *URXQG�FRYHUHG�ZLWK�
PRGHUDWH�OHDI�OLWWHU

*URXQG�FRYHUHG�ZLWK�
PRGHUDWH�OHDI�OLWWHU

*URXQG�FRYHUHG�ZLWK�
OHDI�OLWWHU�DQG�PRLVW

Taxa
Amphiglossus VS� � � 2 2
Madascincus aff. miafana � 7 � 21
Trachylepis elegans 2 1 3 6
Madatyphlops microcephalus 1 � � 1
Liophidium aff. torquatum 1 1 � 2
1XPEHU�RI�FDSWXUHG�DQLPDOV 10 � 13 32
1XPEHU�RI�EXFNHWV 11 11 11 33
1XPEHU�RI�WUDSSLQJ�QLJKWV 10 10 10 10
7RWDO�QXPEHU�RI�EXFNHW�QLJKWV 110 110 110 330
7UDS�FDSWXUH�UDWH���� 9.1 8.2 11.8 9.7

Figure 38. 7KH� EXUURZLQJ� VQDNH� Xenotyphlops aff. 
grandidieri�IRXQG�RQ�1RV\�0DQDPSDR�LV�D�UDUH�VSHFLHV�
WKDW�ZDV�SUHYLRXVO\�NQRZQ�IURP�RQO\�WZR�RWKHU�VSHFLPHQV�
LQ�DOO�WKH�ZRUOG¶V�QDWXUDO�KLVWRU\�PXVHXPV���3KRWRJUDSK�
E\�$FKLOOH�3��5DVHOLPDQDQD��
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Table 19.�3LWIDOO�FDSWXUHV�RQ�1RV\�0DQDPSDR�ZLWK�WZR�SLWIDOO�OLQHV��HDFK�ZLWK����EXFNHWV��RYHU�WKH�FRXUVH�RI�¿YH�QLJKWV�
DQG�����DFFUXHG�SLWIDOO�EXFNHW�QLJKWV��1R�VPDOO�PDPPDO�ZDV�FDSWXUHG�

Characteristics Pitfall line 1 Pitfall line 2 Total
Habitat type 2SHQ�QRQ�IRUHVW��KHUEDFHRXV�

YHJHWDWLRQ��DQG�FRPSDFW�VDQG\�VRLO
+RPRJHQHRXV�IRUHVW�IUDJPHQW��QRQ�
FRQVROLGDWHG�VDQG�GXQH��DQG�PRLVW

Ground cover *URXQG�FRYHU�ZLWK�*UDPLQDH 1RQ�FRPSDFWHG�VRLO�ZLWK�KXPXV��
OHDI�OLWWHU��RU�KHUEDFHRXV�SODQWV

Taxa
Paracontias aff. hildebrandti � 1 1
Trachylepis gravenhorstii � 3 11
Liophidium aff. torquatum 2 � 2
1XPEHU�RI�FDSWXUHG�DQLPDOV 11 3 14
1XPEHU�RI�EXFNHWV 11 11 22
1XPEHU�RI�WUDSSLQJ�QLJKWV � � 5
7RWDO�QXPEHU�RI�EXFNHW�QLJKWV �� �� 110
7UDS�FDSWXUH�UDWH���� 20.0 5.5 12.7

Table 20.�3LWIDOO�FDSWXUHV�RQ�1RV\�5DWV\�ZLWK�WZR�SLWIDOO�OLQHV��HDFK�ZLWK����EXFNHWV��RYHU�WKH�FRXUVH�RI�¿YH�QLJKWV�DQG�
����DFFUXHG�SLWIDOO�EXFNHW�QLJKWV��1R�VPDOO�PDPPDO�ZDV�FDSWXUHG�

Characteristics Pitfall line 1 Pitfall line 2 Total
Habitat type 'HQVH�VHFRQGDU\�EXVK��D�

SRUWLRQ�ZLWK�FRPSDFWHG�VRLO�
DQG�EDODQFH�ZLWK�VDQG\�VRLO

/HVV�GHQVH�VHFRQGDU\�EXVK�
ZLWK�ODUJHO\�VDQG\�VRLO

Ground cover *URXQG�ZLWK�OLWWOH�RUJDQLF�
PDWWHU�DQG�URFN\

*URXQG�UHODWLYHO\�ULFK�
LQ�RUJDQLF�PDWWHU�DQG�
VRPHZKDW�PRLVW

Zonosaurus madagascariensis 3 2 5
Madagascarophis colubrinus � 1 1
Liophidium aff. torquatum 1 � 1
1XPEHU�RI�FDSWXUHG�DQLPDOV � 3 7
1XPEHU�RI�EXFNHWV 11 11 22
1XPEHU�RI�WUDSSLQJ�QLJKWV � � 5
7RWDO�QXPEHU�RI�EXFNHW�QLJKWV �� �� 110
7UDS�FDSWXUH�UDWH���� 7.3 5.5 6.4

Table 21.�&DSWXUH�PHWKRGV�IRU�YDULRXV�UHSWLOHV�DQG�DQ�DPSKLELDQ�RQ�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS��

� �SULQFLSDO�
PHWKRG�XVHG�WR�FROOHFW�D�JLYHQ�WD[RQ�ZDV�REWDLQHG��
� �PHWKRG�E\�ZKLFK�D�WD[RQ�ZDV�RFFDVLRQDOO\�IRXQG�

Taxa Activity period
Mode of capture

Direct 
observation

Systematic 
searching Pitfall traps

Laliostoma labrosum 'LXUQDO 


Ebenavia inunguis 1RFWXUQDO 

 

Geckolepis maculata 1RFWXUQDO 


Hemidactylus frenatus 1RFWXUQDO 


Paroedura lohatsara 1RFWXUQDO 


3DURHGXUD�VWXPSI¿ 1RFWXUQDO 


Phelsuma abbotti 'LXUQDO 
 


Phelsuma aff. dorsivittata 'LXUQDO 


Uroplatus ebenaui 1RFWXUQDO 


Zonosaurus madagascariensis 'LXUQDO 


Amphiglossus�VS� 'LXUQDO 


Cryptoblepharus boutonii 'LXUQDO 


Madascincus aff. miafana 1RFWXUQDO 


Paracontias aff. hildebrandti 'LXUQDO 


Trachylepis elegans 'LXUQDO 


Trachylepis gravenhorstii 'LXUQDO 


Brookesia aff. tristis 'LXUQDO 


Furcifer petteri 'LXUQDO 


Furcifer oustaleti 'LXUQDO 


Acrantophis madagascariensis 1RFWXUQDO 


Liophidium aff. torquatum 'LXUQDO 

 


Lycodryas aff. inopinae 1RFWXUQDO 


Madagascarophis colubrinus 1RFWXUQDO�DQG�

FUHSXVFXODU


 
 



Mimophis mahfalensis 'LXUQDO 


Madatyphlops microcephalus 1RFWXUQDO 


Xenotyphlops aff. grandidieri 1RFWXUQDO 


Total 18 8 5
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ZHUH� RQO\� IRXQG� ZLWK� SLWIDOO� WUDSV�� 7KHVH� UHVXOWV�
FOHDUO\� GHPRQVWUDWH� WKH� FRPSOHPHQWDULW\� RI� WKHVH�
WKUHH�WHFKQLTXHV��:KLOH�SLWIDOO�WUDSV�ZHUH�QRW�HIIHFWLYH�
DW�FDSWXULQJ�FHUWDLQ�W\SHV�RI�DQLPDOV��VXFK�DV�IURJV��
WKH\�ZHUH�YHU\�XVHIXO�DW�GHWHFWLQJ�VHFUHWLYH�WHUUHVWULDO�
DQG�EXUURZLQJ�UHSWLOHV��$QGUHRQH�et al����������������

Birds

,Q�7DEOH�����ZH� OLVW� WKH� ODQGELUGV�REVHUYHG�RQ�1RV\�
$QNDR�� 1RV\� 0DQDPSDR�� DQG� 1RV\� 5DWV\� GXULQJ�
RXU� 0DUFK� ����� ¿HOG� VXUYH\�� 7ZR� RWKHU� VSHFLHV�
KDYH� EHHQ� UHSRUWHG� IURP� 1RV\� $QNDR� �)DQDPE\��
������� EXW� QRW� UHFRUGHG� GXULQJ� RXU� ZRUN�� Accipiter 
madagascariensis and Berniera >VLF� IRU� Bernieria@�
madagascariensis��$�SKRWRJUDSK�UHIHUUHG�WR�WKH�¿UVW�
VSHFLHV� �)DQDPE\�� ������ S�� ���� LV� FOHDUO\� Buteo 
brachypterus�DQG�QR�HYLGHQFH�RI�WKH�VHFRQG�WD[RQ��D�
IRUHVW�GZHOOLQJ�VSHFLHV��ZDV�IRXQG�DIWHU�PDQ\�KRXUV�
RI�REVHUYDWLRQ�LQ�WKH�1RV\�$QNDR�IRUHVW��8QWLO�IXUWKHU�
HYLGHQFH� FDQ� EH� REWDLQHG�� WKHVH� WZR� WD[D� DUH� EHVW�
FRQVLGHUHG� DV� QRW� RFFXUULQJ� RQ� WKH� LVODQG�� 7KHUH�
DUH� DOVR� REVHUYDWLRQV� RI� Falco peregrinus IHHGLQJ�
RQ� WHUQV� RQ� 1RV\� 0DQDPSDR� GXULQJ� WKH� EUHHGLQJ�

VHDVRQ� RI� WKH� ODWWHU� �6pEDVWLHQ� :RKOKDXVHU�� SHUV��
FRPP���

1RV\�0DQDPSDR� KDV� D� FRQVLGHUDEOH� SRSXODWLRQ�
RI� EUHHGLQJ� WHUQV�� RQH� RI� WKH� PRVW� LPSRUWDQW� VLWHV�
LQ� 0DGDJDVFDU� ZDWHUV�� 7KH� IROORZLQJ� VSHFLHV� ZHUH�
UHFRUGHG� RQ� WKH� LVODQG� GXULQJ� D� ���� -XO\� ����� YLVLW�
�/H� &RUUH� 	� %HPDQDMD�� ������� Anous stolidus and 
A. tenuirostris�� HDFK� ZLWK� ¿YH� REVHUYHG� LQGLYLGXDOV��
Sterna caspia ZLWK� WZR� LQGLYLGXDOV��S. dougallii ZLWK�
DQ�HVWLPDWHG�����LQGLYLGXDOV��S. fuscata ZLWK��������
�� ����� EUHHGLQJ� SDLUV�� DQG� Thalasseus bergii ZLWK�
WKUHH�REVHUYHG� LQGLYLGXDOV�� ,Q�������RQ� WKH�EDVLV�RI�
¿HOGZRUN�FRQGXFWHG�E\�UHVHDUFKHUV�IURP�WKH�&HQWUH�
1DWLRQDO� GH� 5HFKHUFKHV� 2FpDQRJUDSKLTXHV�� ����
SDLUV�RI�T. bergii ZHUH� IRXQG�EUHHGLQJ�RQ� WKH� LVODQG�
�)DQDPE\���������'XULQJ�WKH������YLVLW�WR�WKH�LVODQG��
FRQVLGHUDEOH� H[SORLWDWLRQ� RI� WHUQ� HJJV� IRU� UHJLRQDO�
PDUNHWV�ZDV�IRXQG��LQFOXGLQJ�WKDW�LQ�$QWVLUDQDQD��DQG�
WKLV�DFWLYLW\� FRQWLQXHG�DW� OHDVW�XQWLO� ����� �)DQDPE\��
������� 2YHU� WKH� SDVW� IHZ� \HDUV�� WKH� $VVRFLDWLRQ�
)DQDPE\� LQ� FROODERUDWLRQ� ZLWK� WKH� 1RV\� $QNDR�
'HYHORSPHQW� &RPSDQ\�� KDYH� SRVWHG� SHUPDQHQW�
JXDUGV�RQ�WKH�LVODQG�DQG�VXFK�H[SORLWDWLRQ�VHHPV�WR�
KDYH�QRZ�FHDVHG��,QWHUYLHZV�ZLWK�ROGHU�SHRSOH�OLYLQJ�
LQ� WKH� UHJLRQ� VXJJHVW� WHUQ� HJJV� RQ� WKH� LVODQG� KDYH�

Table 22.�2EVHUYDWLRQV�RI�GLIIHUHQW�ODQGELUGV�RQ�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS���� �UHFRUGHG�IURP�WKH�UHVSHFWLYH�
LVODQG��
� �LQWURGXFHG�WR�0DGDJDVFDU�

Nosy Ankao Nosy Manampao Nosy Ratsy
Taxa ����KD ���KD ��KD
Ardea cinerea �
Bubulcus ibis � �
Butorides striata �
Egretta dimorpha �
Buteo brachypterus �
Falco newtoni �
Turnix nigricollis �
Dryolimnas cuvieri � � �
Nesoenas picturata �
Centropus toulou � � �
Caprimulgus madagascariensis �
Cypsiurus parvus �
Eurystomus glaucurus �
Upupa marginata �
0RWDFLOOD�ÀDYLYHQWULV �
Hypsipetes madagascariensis � � �
Cisticola cherina �
Terpsiphone mutata �
Nectarinia souimanga � � �
Nectarinia notata �
Zosterops maderaspatana �
'LFUXUXV�IRU¿FDWXV �
Corvus albus � �

Acridotheres tristis �
Foudia madagascariensis �
Total species 25 6 4
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EHHQ�H[SORLWHG�IRU�VHYHUDO�GHFDGHV��2QH�SHUVRQ�ZKR�
JUHZ�XS�RQ�WKH�PDLQ�FRDVW��GLUHFWO\�DFURVV�IURP�WKH�
1RV\�$QNDR�$UFKLSHODJR��PHQWLRQHG� WKDW�ZKHQ� WKH\�
ZHUH� \RXQJ�� WHUQ� HJJV� ZHUH� UHJXODUO\� VROG� LQ� WKH�
ORFDO�PDUNHW�GXULQJ�ZLQWHU�PRQWKV��ZKLFK�LV�ZKHQ�WKH�
WHUQV�EUHHG��7KH�HJJV�ZHUH�SXUSRUWHG�WR�KDYH�EHHQ�
FROOHFWHG�RQ�DQ�LVODQG�QHDU�1RV\�3KDUH��NQRZQ�WRGD\�
DV�1RV\�$QNDR�

Small mammals

/LYH�WUDSV�ZHUH�LQVWDOOHG�LQ�WKH�IRUHVW�RI�1RV\�$QNDR�
IURP���WR����0DUFK��Q� �������LQ�GLIIHUHQW�KDELWDWV�RQ�
1RV\�0DQDPSDR� IURP��� WR����0DUFK� �Q� ������DQG�
LQ� WKH� GHQVH� WLFNHW� RQ� 1RV\� 5DWV\� IURP� ��� WR� ���
0DUFK� �Q� ������7KH�RQO\�VSHFLHV�RI�VPDOO�PDPPDO�
FDSWXUHG� LQ� ����� FXPXODWLYH� WUDS�QLJKWV� LQ� WKHVH�
VWDQGDUG�OLQHV�RQ�DOO�WKUHH�LVODQGV�ZDV�Rattus rattus 
�7DEOH� ����� D� VSHFLHV� LQWURGXFHG� WR� 0DGDJDVFDU��
1RWDEOH� GLIIHUHQFHV� ZHUH� IRXQG� LQ� FDSWXUH� UDWHV�
RQ� WKH� GLIIHUHQW� LVODQGV�� ZLWK� WUDS� VXFFHVV� RQ�1RV\�
$QNDR�GXULQJ������WUDS�QLJKWV�EHLQJ�������RQ�1RV\�
0DQDPSDR�GXULQJ�����WUDS�QLJKWV�������DQG�RQ�1RV\�
5DWV\�GXULQJ�����WUDS�QLJKWV�QR�DQLPDO�ZDV�FDSWXUHG��
7KH� SLWIDOO� WUDSV� SXW� LQ� SODFH� RQ�1RV\�$QNDR��1RV\�
0DQDPSDR�� DQG� 1RV\� 5DWV\� GLG� QRW� UHVXOW� LQ� WKH�
FDSWXUH�RI�DQ\�VPDOO�PDPPDO��7DEOHV��������

The R. rattus FDSWXUHG� RQ� 1RV\� $QNDR� LQ� WKH�
GLIIHUHQW� VWDQGDUG� WUDS� OLQHV� SODFHG� LQ� WKH� SULQFLSDO�
IRUHVW�EORFN�ZHUH�FDSWXUHG�LQ�GLIIHUHQW�W\SHV�RI�VHWV��
LQFOXGLQJ� WUDSV�RQ� WKH�JURXQG�DQG� WKRVH� LQ�DUERUHDO�
SRVLWLRQV� �7DEOH� ����� 'XULQJ� WKH� ��� QLJKW� WUDSSLQJ�
VHVVLRQ�� D� GLVSURSRUWLRQDWH� QXPEHU� RI� DGXOWV� DV�
FRPSDUHG� WR� VXEDGXOWV� ZHUH� FDSWXUHG�� )XUWKHU��
WKHUH�ZDV�D�GLVWLQFW� WHQGHQF\� IRU� WKLV� VSHFLHV� WR�EH�
REWDLQHG� LQ� WUDSV� SODFHG� RII� WKH� JURXQG�� 7KH� VDPH�
DJH� VWUXFWXUH� SDWWHUQ� ZDV� DOVR� IRXQG� RQ� 1RV\�
0DQDPSDR��7DEOH������ZKLFK�LQ�ERWK�FDVHV�LV�DOPRVW�

FHUWDLQO\� UHODWHG� WR� WKH� UHSURGXFWLYH� F\FOH� RI� WKLV�
LQWURGXFHG�URGHQW��

2Q�1RV\�$QNDR��ZH�DOVR�SODFHG�OLYH�WUDSV�LQ�DQG�
around human habitations to obtain more information 
RQ� FRPPHQVDO� VPDOO� PDPPDOV��$� VPDOO� QXPEHU� RI�
WUDS�QLJKWV�ZHUH�DFFUXHG�LQ�WKH�YLOODJHV�RI�$QGDVLEH�
DQG� WKH� FDSWXUHG� DQLPDOV� LQFOXGHG�R. rattus and a 
VLQJOH�LQGLYLGXDO�RI�R. norvegicus �7DEOH������2Q�WKH�
EDVLV�RI�LQWHUYLHZV�ZLWK�SHRSOH�OLYLQJ�LQ�WKH�YLOODJHV�RI�
$QGDVLEH��$PSDVLPDQJLG\��DQG�$QWDIRQGUR�� LW�ZRXOG�
DSSHDU�WKDW�WKHUH�LV�D�SRSXODWLRQ�RI�Suncus murinus 
OLYLQJ� RQ� WKH� LVODQG� DQG� LQ� LPPHGLDWH� SUR[LPLW\� WR�
human habitations.

$OWKRXJK�QRW�D�VPDOO�PDPPDO�SHU�VH��FDWV��Felis 
silvestris��DOVR�OLYH�RQ�1RV\�$QNDR��3UHVXPDEO\�VRPH�
RI� WKLV� SRSXODWLRQ� UHSUHVHQWV� GRPHVWLF� LQGLYLGXDOV�
DQG�RWKHUV�IHUDO�DQLPDOV��(YLGHQFH�RI�WKLV�DQLPDO�ZDV�
IRXQG�LQ�WKH�1RV\�$QNDR�IRUHVW��$OWKRXJK�FDWV�ZRXOG�
H[WHQVLYHO\� SUH\� XSRQ�Rattus�� WKH\� DUH� SUHVXPDEO\�
DOVR� IHHGLQJ� RQ� VRQJELUGV� DQG� WKHLU� QHVW� FRQWHQWV��
7KH� SRVVLELOLW\� RI� UHPRYLQJ� IHUDO� FDWV� IURP� WKH�
LVODQG� VKRXOG� EH� FRQVLGHUHG� WR� KHOS� ERRVW� VRQJELUG�
SRSXODWLRQV�

2Q� WKH�EDVLV�RI� LQWHUYLHZV�ZLWK�HOGHUO\� UHVLGHQWV�
RI�1RV\�$QNDR�ZKR� KDYH� VSHQW� DOO� RU�PRVW� RI� WKHLU�
OLYHV�RQ� WKH� LVODQG�� WKHUH� LV�QR�KLVWRULFDO�PHPRU\�RI�
DQ\� VSLQ\� WHQUHFV� �)DPLO\� 7HQUHFLGDH�� 6XEIDPLO\�
7HQUHFLQDH��� VSHFL¿FDOO\� Tenrec ecaudatus or 
Setifer setosus�� RQ� WKH� LVODQG��%DVHG�RQ� WKH�DJH�RI�
VRPH� RI� WKH� LQWHUYLHZHHV�� LI� D� SRSXODWLRQ� RI� VSLQ\�
WHQUHFV�ZDV� IRUPHUO\� SUHVHQW� RQ� WKH� LVODQG�� LW� ZHQW�
H[WLQFW� VRPHWLPH� EHIRUH� WKH� ����V� RU� VR�� 7KHVH�
VDPH� LQWHUYLHZHHV� DOVR� PHQWLRQHG� WKDW� WKH\� KDYH�
QR�PHPRU\�RI�WKH�H[LVWHQFH�RI�OHPXUV�RQ�WKH�LVODQG��
7KLV�LV�VXSSRUWHG�E\�WKH�ODFN�RI�REVHUYDWLRQV�RI�WKHVH�
DQLPDOV�GXULQJ�RXU�ELRORJLFDO� LQYHQWRU\��HYHQ�WKRXJK�
WHQV�RI�KRXUV�ZHUH�VSHQW�GXULQJ�WKH�GD\�DQG�QLJKW�LQ�
WKH�1RV\�$QNDR�IRUHVW��DQG�WKH�ODFN�RI�VPDOO�QRFWXUQDO�
OHPXU�VSHFLHV�FDSWXUHG�LQ�WKH�PDPPDO�WUDSV��

Table 23.�7RWDO� WUDSSLQJ�HIIRUW�DQG�VSHFLHV�RI�VPDOO�PDPPDOV�DQG�UHSWLOHV�FDSWXUHG� LQ� OLYH� WUDSV� LQVWDOOHG�RQ�1RV\�
$QNDR��1RV\�0DQDPSDR��DQG�1RV\�5DWV\�

Nosy Ankao Nosy Manampao Nosy Ratsy
1XPEHU�RI�WUDSV 100 �� ��
1XPEHU�RI�QLJKWV�WUDSV�LQ�SODFH 10 � �
7RWDO�QXPEHU�WUDS�QLJKWV 1000 ��� ���
Reptile captures
Zonosaurus madagascariensis 0 0 1
Small mammal captures
Rattus rattus �� 11 0
Rattus norvegicus 11 0 0
7UDS�VXFFHVV�IRU�VPDOO�PDPPDOV���� 6.3 2.9 0.0

17KH�VLQJOH�LQGLYLGXDO�RI�WKLV�VSHFLHV�ZDV�QRW�FDSWXUHG�LQ�D�VWDQGDUG�WUDS�OLQH��EXW�LQ�WKH�YLOODJH�RI�$QGDVLEH�DQG�LQ�VRPH�WUDSV�SXW�LQ�
SODFH�WR�DVVHVV�YLOODJH�FRPPHQVDO�VPDOO�PDPPDOV�
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Discussion
Vascular plants

7KUHH� GLIIHUHQW� SODQW� FRPPXQLW\� JURXSV� ZHUH�
LGHQWL¿HG�� HDFK� IRXQG� RQ� GLIIHUHQW� LVODQGV� �1RV\�
$QNDR��1RV\�5DWV\��DQG�1RV\�0DQDPSDR���$OWKRXJK�
ORFDWHG�ZLWKLQ�D�IHZ�NLORPHWHUV�RI�RQH�DQRWKHU��HDFK�
LVODQG�KDV� LWV�RZQ�SDUWLFXODU�YHJHWDWLRQ��FRQVWLWXWLQJ�
WKUHH� GLVWLQFW� YHJHWDWLRQDO� JURXSV� QRWDEO\� GLIIHUHQW�
IURP�RQH�DQRWKHU�ZLWK�UHVSHFW� WR� WKHLU�VWUXFWXUH�DQG�
ÀRULVLWLF� FRPSRQHQWV� �7DEOH� ���� 1RVLERURQD� ZDV�
QRW� WKH� VXEMHFW� RI� OLQHDU� WUDQVHFWV�� EXW� RQO\� JHQHUDO�
FROOHFWLQJ�� DQG� GHWDLOV� RQ� LWV� VWUXFWXUDO� DVSHFWV� DUH�
FXUUHQWO\�QRW�DYDLODEOH�

1RV\� $QNDR� KDV� WKH� JUHDWHVW� SODQW� GLYHUVLW\�
DQG� VWUXFWXUDO� YDULDELOLW\� LQ� WHUPV� RI� LWV� ÀRUD�� 7KH�
QH[W� PRVW� GLYHUVH� LVODQG� LV� 1RV\� 5DWV\�� IROORZHG�
E\� 1RV\� 0DQDPSDR�� DQG� ¿QDOO\� 1RVLERURQD�� 7KH�
SK\VLRJQRPLF� DVSHFWV� RI� WKHVH� LVODQGV� UDQJH� IURP�
1RV\� $QNDR�� ZLWK� VRPH� GLVWLQFW� YDULDWLRQ�� IROORZHG�
E\�1RV\�5DWV\��DQG�WKHQ�1RV\�0DQDPSDR��WKLV�ODWWHU�
LV�FKDUDFWHUL]HG�E\� ORZ�YHJHWDWLRQ��DOWKRXJK�D�VPDOO�
SRUWLRQ� LV� GRPLQDWHG� E\� Ficus tiliifolia �0RUDFHDH���
1RV\�$QNDR� KDV� GLVWLQFWO\� PRUH� YHJHWDWLRQDO� FRYHU�
ZLWK�UHVSHFW�WR�WKH�RWKHU�LVODQGV��LV�QRWDEO\�VWUDWL¿HG��
DQG� KDV� WZR� VWUXFWXUDO� YDULDQWV� WKDW� DUH� DVVRFLDWHG�
ZLWK� GLIIHUHQW� W\SHV� RI� VRLO� VXEVWUDWHV�� ,Q� FRQWUDVW��
1RVLERURQD�LV�GRPLQDWHG�E\�KHUEDFHRXV�YHJHWDWLRQ�

7KHVH� LVODQGV� KDYH� FRPSDUDEOH� HFRORJLFDO�
DVSHFWV�� SDUWLFXODUO\� ZLWK� UHVSHFW� WR� ORFDO� VRLO� W\SHV�
DQG� FOLPDWLF� FRQGLWLRQV�� DW� OHDVW� EDVHG� RQ� WKH�
SUHOLPLQDU\�VXUYH\��+HQFH��WKH�GRFXPHQWHG�ÀRUDO�DQG�
VWUXFWXUDO� GLIIHUHQFHV� EHWZHHQ� WKHVH� LVODQGV� PXVW�
EH� GXH� WR� RWKHU� HQYLURQPHQWDO� IDFWRUV� DQG� GLIIHUHQW�
DQWKURSRJHQLF�GLVWXUEDQFHV��7KHVH�LVODQGV��SHUKDSV�
ZLWK� YDU\LQJ� IUHTXHQF\� DQG� LQWHQVLW\� WKURXJK� WLPH��
UHSUHVHQW� WUDQVLW�VLWHV� IRU� ORFDO�SHRSOH�H[SORLWLQJ� WKH�
ULFK� PDULQH� UHVRXUFHV� RI� WKH� DUHD�� :RRG\� SODQWV�
RQ� 1RV\� $QNDR� UHSUHVHQW� WKH� RQO\� H[LVWLQJ� ORFDO�
VRXUFH�IRU�FRQVWUXFWLRQ�PDWHULDO�WR�EXLOG�KRXVHV�DQG�
VWUXFWXUHV� IRU�GU\LQJ�¿VK�FDWFKHV��7KHVH� IDFWRUV��DV�
ZHOO� DV� SUHYLRXV� H[SORLWDWLRQ� DVVRFLDWHG� ZLWK� WKH�
1RV\�$QNDR� VHDZHHG� IDUP��PLJKW� H[SODLQ� WKH� UDULW\�
RI� WUHHV�ZLWK� D�GLDPHWHU� JUHDWHU� WKDQ���� FP�� ,Q� WKH�
PDLQ�IRUHVW�EORFN�RQ�WKLV�LVODQG��WKH�YHJHWDWLRQ�VKRZV�
FKDUDFWHULVWLFV�RI�D�SVHXGR�FOLPD[�ZLWK�UHVSHFW�WR�LWV�
VSHFLHV�ULFKQHVV�DQG�PXOWL�VWUDWL¿FDWLRQ�

$QDO\VLV�RI�ÀRULVWLF�DQG�VWUXFWXUDO�DVSHFWV�RQ�1RV\�
5DWV\�DQG�1RV\�0DQDPSDR�PLJKW� LQGLFDWH� GLIIHUHQW�
W\SHV� RI� H[WHUQDO� IDFWRUV� DVVRFLDWHG� ZLWK� KXPDQ�
LQGXFHG� KDELWDW� GHJUDGDWLRQ� DQG� LPSDFWV� RQ� SODQW�
FRYHU�� 2Q� 1RV\� 5DWV\�� WKLV� LV� SUREDEO\� DVVRFLDWHG�
ZLWK� KXPDQ� H[SORLWDWLRQ� RI� WKH� IRUPHU� YHJHWDWLRQ� RU�
SHUKDSV�WKH�LPSDFW�RI�¿UH��ZKLOH�RQ�1RV\�0DQDPSDR�
WKHVH� VDPH� IDFWRUV� PLJKW� FRPH� LQWR� SOD\�� DQG�

Table 24. ,QIRUPDWLRQ�RQ�OLYH�WUDS�GLVWULEXWLRQ�RQ�1RV\�$QNDR�DQG�WKRVH�WUDSV�ZKLFK�FDSWXUHG�Rattus rattus�DQDO\]HG�
E\�PLFURKDELWDW��DJH��DQG�VH[� 

Position of trap Localization for those on ground Localization for those off ground

On 
ground

Off 
ground In litter

Next to 
fallen and 

rotten wood

On 
roots Other Branch or 

trunk > 10 cm
Branch or trunk 

< 10 cm Other

7UDS�GLVWULEXWLRQ �� �� �� 1 � 10 �� 20 �
Sex and age
)HPDOH�±�DGXOW 10 10 � � 2 � 7 3 �
0DOH�±�DGXOW � �� � � � � 13 2 �
)HPDOH�±�VXEDGXOW � 1 � � � � 1 � �
0DOH�±�VXEDGXOW � � � � � � 2 � �

Table 25. ,QIRUPDWLRQ�RQ�OLYH�WUDS�GLVWULEXWLRQ�RQ�1RV\�0DQDPSDR�DQG�WKRVH�WUDSV�ZKLFK�FDSWXUHG�Rattus rattus 
DQDO\]HG�E\�PLFURKDELWDW��DJH��DQG�VH[�

Position of trap Localization for those on ground Localization for those off ground
On 

ground
Off 

ground
In litter Next to 

fallen and 
rotten 
wood

On 
roots

Other (mostly 
XQGHU�JUDVV�

Branch or 
trunk

> 10 cm

Branch 
or trunk 
< 10 cm

Other

7UDS�GLVWULEXWLRQ �� � 1 � 1 70 3 1 �
Sex and age
)HPDOH�±�DGXOW 7 � � � � 7 � � �
0DOH�±�DGXOW 3 � � � 1 2 � � �
)HPDOH�±�VXEDGXOW � � � � � � � � �
0DOH�±�VXEDGXOW 1 � � � � 1 � � �
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LQÀXHQFHV�IURP�D�ODUJH�VHDVRQDO�VHDELUG�FRORQ\�DQG�
GLIIHUHQW�DVSHFWV�RI�VRLO�FKHPLFDO�FRPSRVLWLRQ��)LJXUH�
�����7KHVH�DVSHFWV�DUH�SUHVXPDEO\�DFFHQWXDWHG�E\�
WKH� ORQJ� ORFDO�GU\�VHDVRQ�� ,QVXI¿FLHQW� LQIRUPDWLRQ� LV�
DYDLODEOH�IURP�1RVLERURQD�WR�SURYLGH�LQVLJKWV�LQWR�LWV�
FXUUHQW�YHJHWDWLRQ�VWUXFWXUH��EXW�WKHUH�LW�LV�SUHVXPHG�
ZLWK�DQ�LPSRUWDQW�DQWKURSRJHQLF�FRPSRQHQW��

Snails

2Q� WKH� EDVLV� RI� LQIRUPDWLRQ� LQ� WKH� OLWHUDWXUH�� WKH�
VQDLOV�FROOHFWHG�RQ� LVODQGV� LQ� WKH�1RV\�$QNDR�JURXS�
ZHUH�ZKDW�ZRXOG�EH�H[SHFWHG� IURP� WKH�DUHD�EDVHG�
RQ� WKH� ORFDO� FRDVWDO� VFUXE� DQG� IRUHVW� HFRV\VWHPV�
DQG� SUHYLRXV� FROOHFWLRQV� IURP� WKH� DUHD�� +RZHYHU��
WKH� FROOHFWLRQ� WHFKQLTXH� IRFXVHG� PRVWO\� RQ� ODUJHU�
VQDLOV�����PP�DQG�RYHU��ZLWK�RQO\�D�VLQJOH�H[FHSWLRQ��
)RXU� DGGLWLRQDO� VSHFLHV� UHFRUGHG� IURP� 3RUW� /HYHQ�
ZHUH� QRW� FROOHFWHG� �0RUHOHW� ������ ������ DQG�
LQFOXGH��Tropidophora thesauri� )LVFKHU�3LHWWH�� ������
Edentulina minor� �0RUHOHW�� ������� E. arenicola 
�0RUHOHW�� ������� DQG� Gulella microdon� �0RUHOHW��
�������7KLV�VXJJHVWV� WKDW�D�PRUH�GHWDLOHG�VXUYH\�RI�
WKH� 1RV\�$QNDR�$UFKLSHODJR� ZRXOG� \LHOG� DGGLWLRQDO�
ODQG�VQDLO�UHFRUGV��

Ants
Ant diversity on islands in the Nosy Ankao 

group

$�YDULHW\�RI� IDFWRUV�FDQ� LQÀXHQFH� WKH�SUHVHQFH�RI�D�
JLYHQ� DQW� VSHFLHV� LQ� LQVXODU� HFRV\VWHPV�� 7KH� ORFDO�
KDELWDW� W\SH� SOXV� H[WHUQDO� IDFWRUV� VXFK� DV� LVODQG�
VL]H�� FOLPDWH�� DQG� YHJHWDWLRQ� KHOS� GHWHUPLQH� ZKDW�
DQW� VSHFLHV� VXUYLYH� LQ� D� JLYHQ� ORFDOLW\��$W� WKH� VLWHV�
ZKHUH� PLQL�:LQNOHUV� ZHUH� HPSOR\HG�� FRQVLGHUDEOH�
GLIIHUHQFHV�ZHUH�IRXQG�LQ�WKH�DQW�VSHFLHV�GRFXPHQWHG�
RQ� WKH� GLIIHUHQW� LVODQGV�� 1RV\� $QNDR�� ODUJHVW� RI�
WKH� LVODQGV� ����� KD�� DQG� ORFDWHG� UHODWLYHO\� FORVH� WR�
WKH� PDLQODQG� ����� NP��� KDG� WKH� KLJKHVW� VSHFLHV�
GLYHUVLW\� ���� WD[D��� 1RV\� 5DWV\�� QRWDEO\� VPDOOHU� ���
KD��� LV� VOLJKWO\� IDUWKHU� IURP� WKH� PDLQODQG� ����� NP��
DQG� VKRZHG� ORZHU� GLYHUVLW\� ���� WD[D��� )ROORZLQJ�
WKLV� WUHQG��1RV\�0DQDPSDR� LV� WKH� IDUWKHVW� IURP� WKH�
PDLQODQG� ����� NP��� DOWKRXJK� RI� LQWHUPHGLDWH� VL]H�
����KD���DQG�KDG�HYHQ�IHZHU�VSHFLHV�����WD[D���2XU�
UHVXOWV�LQ�JHQHUDO�IROORZ�FODVVLFDO�LVODQG�ELRJHRJUDSK\�
WKHRU\��0DF$UWKXU�	�:LOVRQ���������ZLWK�WKH�VSHFLHV�
ULFKQHVV�RI�DQ�LVODQG�UHODWHG�WR�LWV�VL]H�DQG�GLVWDQFH�
IURP�WKH�ODUJH�ODQGPDVV�DFWLQJ�DV�WKH�VRXUFH�DUHD�RI�

Figure 39. 7KH� DUHD� RI�1RV\�0DQDPSDR� RFFXSLHG� E\� D� ODUJH� VHDVRQDO� EUHHGLQJ� FRORQ\� RI� GLIIHUHQW� WHUQ� VSHFLHV��
7KH� ODUJH� QXPEHU� RI� ELUGV� WUDPSOLQJ� WKH� JURXQG� YHJHWDWLRQ� DQG� WKH� KLJKHU� QLWURJHQ� FRQWHQW� RI� WKH� VRLO� DVVRFLDWHG�
ZLWK�DFFXPXODWHG�IHFDO�PDWHULDO�PD\�EH�UHVSRQVLEOH�IRU�WKH�RSHQ�QDWXUH�RI�WKH�YHJHWDWLRQ���3KRWRJUDSK�E\�$FKLOOH�3��
5DVHOLPDQDQD��
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FRORQL]DWLRQ��ZKLFK�LQ�WKLV�FDVH�LV�WKH�PDLQ�LVODQG�RI�
0DGDJDVFDU��

$VSHFWV�DVVRFLDWHG�ZLWK�WKH�DQW�IDXQD�LQ�WKH�LVODQG�
JURXS� DQG�PRUH� VSHFL¿FDOO\� RQ� HDFK� LVODQG� SURYLGH�
LQVLJKWV� LQWR� WKH�ELRJHRJUDSK\�RI� WKHVH� LQVHFWV��7KH�
¿QGLQJ� WKDW�DOO�HLJKW�VXEIDPLOLHV�RI�DQWV�NQRZQ� IURP�
0DGDJDVFDU� RFFXU� RQ� WKHVH� LVODQGV� KLJKOLJKWV� WZR�
GLIIHUHQW� LVVXHV�� ��� WKHLU� QRWDEOH� GLVSHUVDO� FDSDFLW\�
DQG����WKH�LPSRUWDQFH�RI�WKH�UHPDLQLQJ�ORFDO�KDELWDWV��
7KH� UHVXOWV� DUH� XVHIXO� IRU� XQGHUVWDQGLQJ� WKH� ORFDO�
GLVWULEXWLRQ� RI� DQW� WD[D�� ,QGHHG�� VHYHUDO� SDUWLFXODUO\�
LQWHUHVWLQJ� VSHFLHV� ZHUH� LQYHQWRULHG�� $PRQJ� WKHVH�
DUH�WKH�JHQHUD�Mystrium, Xymmer, and Proceratium, 
DQG� WKH�HQGHPLF�JHQXV�Tanipone��7KH�SUHVHQFH�RI�
DPEO\RSRQLQH�DQWV� LQ� WKH�DUFKLSHODJR� LV� SDUWLFXODUO\�
QRWHZRUWK\�� DV� WKLV� VXEIDPLO\� LV� DQ� ROG� UHOLFWXDO�
JURXS� ZLWK� XQXVXDO� PRUSKRORJLFDO� DQG� EHKDYLRUDO�
FKDUDFWHULVWLFV�� ,Q� WKH� FRQWH[W� RI� WKLV� VWXG\�� WZR�
VSHFLHV�PLJKW�EH�QHZ�WR�VFLHQFH�DQG�QRW�\HW�UHFRUGHG�
IURP� PDLQODQG� 0DGDJDVFDU�� Proceratium� DQNDR� ��
and Tanipone�DQNDR����

Introduced species

6HYHUDO� IDFWRUV� PD\� EH� OLPLWLQJ� QDWLYH� DQW�
ELRGLYHUVLW\��DQG�RXU�VXUYH\�RI� WKH�DQWV�RI� WKH�1RV\�
$QNDR�LVODQG�JURXS�XQFRYHUHG�HYLGHQFH�RI�SUREOHPV�
LQGXFHG� E\� LQWURGXFHG� VSHFLHV�� ,Q� WKH� FRQWH[W� RI�
QDWXUDO� SURFHVVHV�� ÀXFWXDWLRQV� GR� RFFXU� LQ� UDWHV�
RI� LPPLJUDWLRQ� DQG� H[WLQFWLRQ� RI� VSHFLHV� EDVHG� RQ�
VRXUFH� SRSXODWLRQV�� SUHVXPDEO\� LQ� WKLV� FDVH� WKH�
PDLQ� LVODQG�RI�0DGDJDVFDU��*LYHQ�WKH�UHGXFHG� ODQG�
DUHD�RI�WKHVH�LVODQGV��LQWURGXFHG�DQW�VSHFLHV�SRVH�D�
VHULRXV�WKUHDW�WR�WKH�HQGHPLF�WD[D��7KH�FDVH�RI�1RV\�
0DQDPSDR�LV�D�JRRG�H[DPSOH��ZKHUH�WKH�LQWURGXFHG�
VSHFLHV�Pheidole megacephala dominates the entire 
VDPSOLQJ� WUDQVHFW�� ZKLFK� ODUJHO\� FRYHUHG� JUDVVODQG�
ZLWK� D� VPDOO� SDWFK� RI� ZRRG\� YHJHWDWLRQ� �Mimusops 
coriacea and Ficus tiliifolia�IRUPDWLRQ���,W�LV�SUHVXPHG�
WKDW� LQ� WKHVH�]RQHV� IRRG�UHVRXUFHV�DUH� ORZ��DW� OHDVW�
RQ� D� VHDVRQDO� EDVLV�� :H� VXJJHVW� WKDW� WKH� QDWLYH�
DQW� VSHFLHV� DUH� EHLQJ� RXWFRPSHWHG� E\� LQWURGXFHG�
VSHFLHV��ZKLFK�LQ�WXUQ�GRPLQDWH��)XUWKHU��RXU�UHVXOWV�
DOVR� VKRZ� WKDW� WKH� LQWURGXFHG� VSHFLHV� Plagiolepis 
alluaudi�KDV� LQYDVLYH�FKDUDFWHULVWLFV�RQ�1RV\�5DWV\��
,W� LV�SUHVXPHG�WKDW�GLIIHUHQW�IRUPV�RI�WUDQVSRUW��VXFK�
DV� FDQRHV� DQG� VPDOO� ERDWV�� EHWZHHQ� WKH� PDLQODQG�
DQG� WKH� LVODQGV�RI� WKH�1RV\�$QNDR�JURXS� IDFLOLWDWHG�
WKH� LQWURGXFWLRQ� RI� WKHVH� H[RWLF� VSHFLHV�� VHYHUDO� RI�
ZKLFK�KDYH�WKH�FDSDFLW\�WR�EH�LQYDVLYH��

Comparing the ant diversity on islands in 

the Nosy Ankao group to that of Daraina and 

Analamera

7KH� OHYHO� RI� HQGHPLVP� RI� QDWLYH� 0DODJDV\� DQWV� LV�
KLJK�� DW� WKH� OHYHO� RI� VSHFLHV� DQG� VXEVSHFLHV� �����
RI� WKH� WD[D�DUH�HQGHPLF��)LVKHU������E���������7KLV�
KLJK� UDWH� RI� HQGHPLVP� LV� SUHVXPDEO\� DVVRFLDWHG�
ZLWK� WKH� LVRODWLRQ� RI� WKH� LVODQG� LQ� GHHS� WLPH� DQG�
JHRJUDSKLF� VSDFH�� )RU� VPDOO� LVODQGV� LQ� WKH� 1RV\�
$QNDR� $UFKLSHODJR�� DQ� XQGHUVWDQGLQJ� RI� WKH� RULJLQ�
RI� WKH� QDWLYH� DQW� IDXQD� QHHGV� WR� EH� HYDOXDWHG�ZLWK�
UHVSHFW� WR� WKH� PDLQ� LVODQG� RI� 0DGDJDVFDU�� 7KH�
QXPEHU� RI�PDLQODQG�0DODJDV\� HQGHPLF� VSHFLHV� RQ�
WKHVH� VPDOO� LVODQGV� LQGLFDWHV� FRQVLGHUDEOH� IDXQLVWLF�
RYHUODS�DQG�VWURQJO\�VXJJHVWV� WKDW� WKH� LVODQGV�ZHUH�
DWWDFKHG�WR�WKH�PDLQ�LVODQG�LQ�YHU\�UHFHQW�JHRORJLFDO�
KLVWRU\��7R�LOOXVWUDWH�WKLV�SRLQW��ZH�KDYH�FRPSDUHG�WKH�
DQW� IDXQDV�RI�$QDODEH�)RUHVW� �'DUDLQD���$QDODPHUD��
DQG� WKH� LVODQGV� RI� WKH� 1RV\� $QNDR� JURXS�� ZKLFK�
VKRZ�FRQVLGHUDEOH�IDXQLVWLF�RYHUODS��SDUWLFXODUO\�ZLWK�
$QDODEH�)RUHVW��7KH�$QDODEH�)RUHVW� LV�FORVHU�WR�WKH�
1RV\�$QNDR�JURXS�WKDQ�WKH�$QDODPHUD��$OWLWXGHV�DQG�
W\SHV�RI�IRUHVW�KDELWDW�LQ�WKH�1RV\�$QNDR�LVODQG�JURXS�
DUH�PRUH�VLPLODU�WR�WKRVH�RI�$QDODEH�WKDQ�$QDODPHUD��
1RV\�$QNDR� LV� WKH� ODUJHVW� LQ� WKH� LVODQG� JURXS� DQG�
VKRZV� WKH� JUHDWHVW� IDXQLVWLF� RYHUODS� ZLWK� WKH� WZR�
PDLQODQG�VLWHV��

Reptiles and amphibians
Faunistic and biogeographic considerations

7KH�LVODQGV�LQ�WKH�1RV\�$QNDR�JURXS�DUH�GRFXPHQWHG�
WR� KDYH� ��� VSHFLHV� RI� UHSWLOHV� DQG� RQH� VSHFLHV� RI�
DPSKLELDQ� �7DEOH� ����� RI�ZKLFK� HLJKW� UHSWLOHV� ������
FRXOG� QRW� EH� LGHQWL¿HG� ZLWK� FHUWDLQW\� DQG� PLJKW� EH�
QHZ� WR� VFLHQFH�� 7KHVH� ¿QGLQJV� VXSSRUW� WKH� LGHD�
WKDW� WKHVH� LVODQGV� SOD\� DQ� LPSRUWDQW� UROH� LQ� WKH�
SUHVHUYDWLRQ� RI� 0DODJDV\� ELRGLYHUVLW\�� DQG� LQ� WKLV�
FDVH� VSHFL¿FDOO\� WKH� KHUSHWRIDXQD�� $OO� IRXU� VWXGLHG�
LVODQGV� DUH� VPDOO� �7DEOH� ���� ZLWK� 1RV\�$QNDR� �����
KD��DQG�1RV\�0DQDPSDR�����KD��EHLQJ� WKH� ODUJHVW��
DQG� 1RV\� 5DWV\� DQG� 1RVLERURQD� �HDFK� �� KD�� WKH�
VPDOOHVW��7KH�KDELWDWV�RQ�1RV\�$QNDR�DUH� WKH�PRVW�
YDULHG�� IROORZHG� E\� 1RV\� 0DQDPSDR�� ZKLOH� 1RV\�
5DWV\� LV� QRWDEO\� KRPRJHQRXV� DQG� DOPRVW� FHUWDLQO\�
WKH� VXEMHFW� RI� KXPDQ�LQGXFHG� KDELWDW� GHJUDGDWLRQ�
�VHH� YHJHWDWLRQ� VHFWLRQ��� 7KH� UHODWLRQVKLS� EHWZHHQ�
LVODQG� VXUIDFH� DUHD� DQG� VSHFLHV� GLYHUVLW\� FOHDUO\�
SOD\V�DQ�LPSRUWDQW�UROH�LQ�H[SODLQLQJ�SDWWHUQV�IRXQG�LQ�
WKH�1RV\�$QNDR�$UFKLSHODJR��

6XUYH\V�RI�UHSWLOHV�DQG�DPSKLELDQV�RQ�VL[�LVODQGV�
LQ�WKH�1RV\�+DUD�JURXS��RII�WKH�QRUWKZHVWHUQ�FRDVW�RI�
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0DGDJDVFDU�� VKRZHG� WKH� VDPH� UHODWLRQVKLS� DV� WKDW�
IRXQG�LQ�WKH�1RV\�$QNDR�JURXS��0HWFDOI�et al., 2007; 
*ODZ et al��� ������ 5DVHOLPDQDQD�� XQSXEOLVKHG���
2I� WKH� ��� VSHFLHV� PDNLQJ� XS� WKH� KHUSHWRIDXQD� RI�
WKH�1RV\�+DUD�JURXS�� RQO\� RQH�� D�JHFNR� �Ebenavia 
inunguis���ZDV�QRW�IRXQG�RQ�1RV\�+DUD��ZKLFK�LV�WKH�
ODUJHVW� LVODQG� �����KD�� LQ� WKH�DUFKLSHODJR��ZKLOH� WKH�
RWKHU� LVODQGV� UDQJH� IURP���� WR� �� KD� �0HWFDOI�et al., 
�������

+RZHYHU�� DV� WKH� 1RV\� +DUD� LVODQGV� VKRZ� D�
QHVWHG�UHODWLRQVKLS��ZLWK�VSHFLHV�IRUPLQJ�VXEVHWV�DQG�
LQFUHDVLQJ� LQ�VSHFLHV� ULFKQHVV�ZLWK� WKH�VL]H�RI�HDFK�
LVODQG��WKLV�SDWWHUQ�ZDV�QRW�IRXQG�LQ�WKH�1RV\�$QNDR�
JURXS��$QNDR�LV�WKH�ODUJHVW�LVODQG�ZLWKLQ�WKH�FRPSOH[��
DQG�WKH�QHDUE\�LVODQGV�SRVVHVV�DW�OHDVW�WZR�RU�WKUHH�
FRPPRQ�VSHFLHV�QRW�SUHVHQW�RQ�$QNDR��7KH�LVODQGV�
LQ� WKH�1RV\�+DUD�$UFKLSHODJR� VKDUH�D� FRQVLGHUDEOH�
SHUFHQWDJH�RI�WKHLU�KHUSHWRORJLFDO�WD[D�ZLWK�WKH�PDLQ�
LVODQG� RI� 0DGDJDVFDU�� EXW� LQFOXGH� D� IHZ� VSHFLHV�
WKDW�DUH� ORFDO�PLFUR�HQGHPLFV��VXFK�DV� WKH�VPDOOHVW�
VSHFLHV�RI�FKDPHOHRQ� LQ� WKH�ZRUOG��Brookesia micra 
�*ODZ�et al����������

Taxonomic, ecological, and conservation 

considerations

,Q� WKH� FDVH� RI� WKH� 1RV\� $QNDR� LVODQG� JURXS�� D�
QXPEHU� RI� VSHFLHV� UHPDLQ� XQLGHQWL¿HG�� 7KLV� OHQGV�
FUHGHQFH�WR�WKH�LGHD�WKDW�ORFDO�LQVXODU�SRSXODWLRQV�DUH�
GLIIHUHQWLDWLQJ� DQG� FRXOG� LQFOXGH� HQGHPLF� VSHFLHV��
)XUWKHU� ZRUN� QHHGV� WR� EH� FRQGXFWHG� WR� YHULI\� WKLV�
DVSHFW�� DV� WKHVH� LVODQGV� DUH� ORFDWHG� ZLWKLQ� D� IHZ�
NLORPHWHUV�RI�WKH�PDLQ�0DGDJDVFDU�FRDVW�DQG�ZRXOG�
KDYH�EHHQ�DWWDFKHG�WR�0DGDJDVFDU�GXULQJ�UHODWLYHO\�
UHFHQW� SHULRGV� LQ� JHRORJLFDO� WLPH�� ZKHQ� VHD� OHYHOV�
ZHUH� ORZHU� WKDQ� WRGD\�� ,Q� DQ\� FDVH�� PDQ\� RI� WKH�
VSHFLHV� UHFRUGHG�GXULQJ�RXU�VXUYH\�ZHUH�SUHYLRXVO\�
XQNQRZQ�LQ�WKH�DUFKLSHODJR�DQG�DUH�PRUSKRORJLFDOO\�
VLPLODU� WR� WD[D� NQRZQ� IURP� WKH� QRUWKHUQ� SRUWLRQ� RI�
0DGDJDVFDU��VSHFL¿FDOO\�DW�0RQWDJQH�GHV�)UDQoDLV��
2UDQJHD�� DQG� $PSRPERIRIR� �)LJXUH� ��� �'¶&UX]H�
et al��� ������ 0HJVRQ� et al��� ������� 7KHVH� ]RQHV�
SUHVXPDEO\�VKDUH�DVSHFWV�RI�WKHLU�JHRORJLFDO�KLVWRU\��
DV� OLPHVWRQH�DQG�FRUDO� UHHIV� IRUP�D� ODUJH�SRUWLRQ�RI�
WKHLU�H[SRVHG�JURXQG�VXEVWUDWH��

7KH� WKUHH� SULQFLSDO� LVODQGV� �1RV\� $QNDR�� 1RV\�
0DQDPSDR�� DQG� 1RV\� 5DWV\�� ZKLFK� ZHUH� WKH�
IRFXV� RI� WKLV� LQYHVWLJDWLRQ� RFFXU� ZLWKLQ� NLORPHWHUV�
RI�HDFK�RWKHU� �)LJXUHV���	�����&RXQWHU� WR�RXU� LQLWLDO�
H[SHFWDWLRQV�� WKH\� VKRZ�QRWDEOH� GLIIHUHQFHV� LQ� WKHLU�
UHSUHVHQWHG�KHUSHWRIDXQD��*LYHQ�WKDW�HDFK�RI� WKHVH�
LVODQGV�KDUERUV�GLVVLPLODU�SODQW�FRPPXQLWLHV��SHUKDSV�
DVVRFLDWHG�ZLWK�VRPH�GLIIHUHQFHV�LQ�VRLO�W\SHV��WKHVH�

FKDUDFWHULVWLFV� SUHVXPDEO\� KDYH� KDG� LPSRUWDQW�
LQÀXHQFHV� RQ� KHUSHWRIDXQD� FRPSRVLWLRQ�� 7KLV�
LQÀXHQFH�FRXOG�EH� LQ� WKH� IRUP�RI�PDLQWDLQLQJ�YLDEOH�
SRSXODWLRQV� DIWHU� WKHLU� VHSDUDWLRQ� IURP� PDLQODQG�
0DGDJDVFDU� LQ�UHFHQW�JHRORJLFDO� WLPH��RU�VXSSRUWLQJ�
VSHFLHV� DIWHU� WKHLU� RYHU� ZDWHU� GLVSHUVDO� IURP� WKH�
PDLQODQG�� $Q� H[DPSOH� RI� VSHFLDOL]HG� HFRORJLFDO�
SUHIHUHQFHV� FDQ� EH� IRXQG� LQ� Paracontias aff. 
hildebrandti��ZKLFK�ZDV�YHU\�DEXQGDQW�LQ�D�SRUWLRQ�RQ�
1RV\�0DQDPSDR��EXW�QRW�IRXQG�GHVSLWH�FRQVLGHUDEOH�
V\VWHPDWLF� VHDUFKLQJ� RQ� 1RV\� $QNDR� DQG� 1RV\�
5DWV\�� 0RUH� VSHFL¿FDOO\�� LW� ZDV� IRXQG� LQ� D� VHFWLRQ�
RI� 1RV\� 0DQDPSDR� GHVLJQDWHG� DV� WKH� Mimusops 
coriacea and Ficus tiliifolia� IRUPDWLRQ� �VHH� ERWDQLFDO�
VHFWLRQ� DERYH��� ZKLFK� LV� FKDUDFWHUL]HG� E\� FORVHG�
FDQRS\�ZRRG\�YHJHWDWLRQ�DQG�KXPLG�VRLOV�UHVWLQJ�RQ�
QRQ�FRQVROLGDWHG�VDQG�GXQHV��7KLV�VDPH�ELRWRSH� LV�
ZKHUH�DQRWKHU�EXUURZLQJ�VSHFLHV��Xenotyphlops aff. 
grandidieri �)LJXUH������ZDV�DOVR�IRXQG��

$� IHZ� UDUH� DQG� WKUHDWHQHG� VSHFLHV� ZHUH� IRXQG�
RQ� LVODQGV� LQ� WKH� 1RV\�$QNDR� JURXS�� )RU� H[DPSOH��
WKH� QRFWXUQDO� JHFNR� Paroedura lohatsara �)LJXUH�
��$���ZKLFK� LV�FRQVLGHUHG�E\� WKH� ,8&1�DV�&ULWLFDOO\�
(QGDQJHUHG�� DQG�ZKLFK�ZDV� SUHYLRXVO\� RQO\� NQRZQ�
IURP� 0RQWDJQH� GHV� )UDQoDLV� �*ODZ� et al��� ������
DQG� 2UDQJHD� �5DVHOLPDQDQD�� XQSXEOLVKHG� GDWD���
$QRWKHU�H[DPSOH�LV�D�QHZ�IRUP�WKDW�LV�FXUUHQWO\�EHLQJ�
GHVFULEHG� �)UDQN� *ODZ�� SHUVRQQHO� FRPPXQLFDWLRQ��
DQG� DVVLJQHG� KHUH� WKH� QDPH� Liophidium aff. 
torquatum��7KLV�QHZ�VSHFLHV�LV�DSSDUHQWO\�UHVWULFWHG�
WR� WKH� QRUWKHUQ� SRUWLRQ� RI� 0DGDJDVFDU� DQG� VRPH�
RIIVKRUH� LVODQGV� DQG� LV� FORVHO\� UHODWHG� WR� WKH�
ZLGHVSUHDG�L. torquatum� VSHFLHV� FRPSOH[� �*ODZ�	�
9HQFHV��������

(OVHZKHUH� LQ� WKH�ZRUOG�� LQYDVLYH�Rattus�VSS��DUH�
NQRZQ� WR� KDYH� QHJDWLYH� LPSDFWV� RQ� QDWLYH� UHSWLOH�
DQG�DPSKLELDQ�SRSXODWLRQV�DQG�DIWHU� UDW�HUDGLFDWLRQ�
PDQ\� VSHFLHV� KDYH� UHFRYHUHG� �-RQHV� et al�� �������
5DW�HUDGLFDWLRQ�RQ�1RV\�0DQDPSDR�DQG� UDW� FRQWURO�
RQ�1RV\�$QNDR�ZRXOG� OLNHO\�SURYLGH�VLPLODU�EHQH¿WV�
WR�WKH�UHSWLOHV�RQ�WKHVH�LVODQGV��

Seasonality of reproduction 

7KH� SDWWHUQV� DOUHDG\� RXWOLQHG� FRQFHUQLQJ� WKH�
EUHHGLQJ�SHULRGV�RI�YDULRXV�UHSWLOH�VSHFLHV�RQ�LVODQGV�
LQ� WKH� 1RV\� $QNDR� JURXS� SURYLGH� DQ� LQGLFDWLRQ�
RI� VHDVRQDO� GLIIHUHQFHV� DW� WKH� LQVXODU� FRPPXQLW\�
OHYHO�� ,Q�FHUWDLQ�FDVHV�� ORFDO�SRSXODWLRQV�ZHUH�IRXQG�
WR� EH� UHSUHVHQWHG� VROHO\� E\� DGXOWV� �Zonosaurus 
madagascariensis��� ZKLOH� RWKHUV� ZHUH� GRPLQDWHG�
E\� MXYHQLOHV� RU� UHFHQW� KDWFKOLQJV� �Furcifer petteri���
RU� JUDYLG� IHPDOHV� �Paracontias aff. hildebrandti��� ,W�
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LV�YHU\�SUREDEOH� WKDW�GXULQJ�RXU�0DUFK������YLVLW� WR�
WKH�DUFKLSHODJR��WKH�\RXQJ�RI�FHUWDLQ�UHSWLOH�VSHFLHV�
KDG� QRW� \HW� KDWFKHG�� D� FLUFXPVWDQFH� SUHVXPDEO\�
DVVRFLDWHG� ZLWK� WKH� EUHHGLQJ� VWUDWHJLHV� RI� GLIIHUHQW�
V\PSDWULF� WD[D� DQG� UHVRXUFH� SDUWLWLRQLQJ�� )XUWKHU�
ZRUN�VKRXOG�EH�FRQGXFWHG� LQ�WKH�DUFKLSHODJR�GXULQJ�
RWKHU� VHDVRQV� WR� EHWWHU� H[DPLQH� DQG� WHVW� WKLV�
K\SRWKHVLV��

Birds
Faunistic, biogeographic, and conservation 

considerations

,Q� JHQHUDO�� WKH� ODQGELUG� IDXQD� RI� WKH� LVODQGV� RI� WKH�
1RV\� $QNDR� JURXS� DUH� GHSDXSHUDWH� ZLWK� UHJDUGV�
WR� VSHFLHV� GLYHUVLW\�� 1RV\� $QNDR� KDV� WKH� JUHDWHVW�
QXPEHU� RI� VSHFLHV� RI� DQ\� RI� WKH� LVODQG� JURXS�� ZLWK�
��� WD[D� EHLQJ� UHFRUGHG� GXULQJ� RXU� LQYHQWRU\� ZRUN��
DV� FRPSDUHG� WR� ��� VSHFLHV� NQRZQ� LQ� WKH� 5pVHUYH�
6SpFLDOH� G¶$QDODPHUD� DQG� ��� LQ�'DUDLQD� �)LJXUH� ���
=,&20$�� ������� WKH� ODWWHU� LV� QRZ� NQRZQ� DV� 3DUF�
1DWLRQDO�GH�/RN\�0DQDPEDWR��7KLV�FOHDUO\� LQGLFDWHV�
WKDW� D� QXPEHU� RI� ELUG� VSHFLHV� ZHUH� HLWKHU� XQDEOH�
WR� FURVV� WKH� UHODWLYHO\� QDUURZ� ZDWHU� JDS� EHWZHHQ�
WKH� 0DGDJDVFDU� PDLQODQG� DQG� WKH� 1RV\� $QNDR�
$UFKLSHODJR�� RU� LI� WKH\� PDGH� LW� FURVV�� VXFFHVVIXO�
FRORQL]DWLRQ�GLG�QRW�WDNH�SODFH�

7ZR�DVSHFWV�DUH�RI�SDUWLFXODU�LQWHUHVW�FRQFHUQLQJ�
WKH� ELUGV� RI� WKH�1RV\�$QNDR� LVODQG� JURXS��7KH� ¿UVW�
LV� WKH� ODUJH� WHUQ� FRORQ\�RQ�1RV\�0DQDPSDR��ZKLFK�
KDV� EHHQ� HVWLPDWHG� DW� RYHU� ������� EUHHGLQJ� SDLUV�
DQG� LV�FRPSRVHG�RI�¿YH�GLIIHUHQW�VSHFLHV� �/H�&RUUH�
	�%HPDQDMD�� �������1RV\�0DQDPSDR� LV� RQH�RI� WKH�
PRVW� LPSRUWDQW� VHDELUG� EUHHGLQJ� VLWHV� LQ� 0DODJDV\�
ZDWHUV� �)LJXUH� ����� 'XULQJ� WKH� EUHHGLQJ� VHDVRQ��
WHUQV�� SDUWLFXODUO\� QHVWOLQJV�� KDYH� EHHQ� REVHUYHG�
WR� EH� KHDYLO\� LQIHVWHG� ZLWK� WLFNV� �)LJXUH� �����
SUHVXPDEO\� UHGXFLQJ� UDWH� RI� \RXQJ� ELUGV� UHDFKLQJ�
ÀHGJOLQJ�VWDJH��6WXGLHV�DUH�QHHGHG�WR�LGHQWLI\�WKHVH�
WLFNV� DQG� SRVVLEOH� ]RRQRWLF� GLVHDVHV� WKH\� PLJKW�
EH� WUDQVPLWWLQJ�� DV�ZHOO� DV� WR�PHDVXUH� WKHLU� LPSDFW�
RQ� EUHHGLQJ� VXFFHVV� RI� QHVWLQJ� SDLUV�� )XUWKHU�� LW� LV�
SUHVXPHG�WKDW�LQWURGXFHG�Rattus SRSXODWLRQV�RQ�WKLV�
LVODQG� KDYH� D� QHJDWLYH� LPSDFW� RQ� WKH� QHVWLQJ� WHUQ�
FRORQ\�DV� WKHVH� URGHQWV� IHHG�RQ�HJJV�DQG�SHUKDSV�
QHVWOLQJV�� DQG� LW� LV� UHFRPPHQGHG� WKDW� WKLV�PDPPDO�
EH�HUDGLFDWHG��VHH�VPDOO�PDPPDOV�EHORZ���

$QRWKHU�LQWHUHVWLQJ�DVSHFW�RI�WKH�ODQGELUG�IDXQD�RI�
WKH�1RV\�$QNDR�LVODQG�JURXS��SDUWLFXODUO\�1RV\�$QNDR��
LV�WKDW�LW�SURYLGHV�D�ZLQGRZ�LQWR�WKH�FDSDFLW\�RI�FHUWDLQ�
0DODJDV\� ELUG� VSHFLHV� WR� GLVSHUVH� RYHU� ZDWHU� DQG�
FRORQL]H�RIIVKRUH�DQG�GLVWDQW� LVODQGV��$� FRPSDULVRQ�
RI� WKH� OLVW� RI� ELUG� VSHFLHV� NQRZQ� IURP� WKH� $OGDEUD�

$WROO��D�UHPRWH�LVODQG�LQ�WKH�ZHVWHUQ�6H\FKHOOHV�DQG�
VOLJKWO\�PRUH�WKDQ�����NP�1:�RI�WKH�QRUWKHUQ�WLS�RI�
0DGDJDVFDU��WR�WKDW�RI�WKH�1RV\�$QNDR�DUFKLSHODJR��
FHUWDLQ�SDWWHUQV�ZLWK� UHVSHFW� WR� WKH�VSHFLHV�FDSDEOH�
RI� RYHUZDWHU� GLVSHUVDO� EHFRPHV� HYLGHQW�� 2Q� WKH�
EDVLV� RI� PROHFXODU� RU� FODVVLFDO� PXVHXP� VSHFLPHQ�
VWXGLHV�RI�ELUGV�RI�WKH�ZHVWHUQ�,QGLDQ�2FHDQ�LVODQGV��
WKH� IROORZLQJ� VSHFLHV� RFFXUULQJ� RQ� $OGDEUD� DUH�
FORVHO\� UHODWHG� WR� D� 0DODJDV\� IRUP� RU� DUH� SDUW� RI�
UHJLRQDO� VSHFLHV� FRPSOH[HV�� Dryolimnas cuvieri 
aldabranus, Centropus toulou insularis, Hypsipetes 
madagascariensis rostratus, Nectarinia souimanga 
aldabrensis, Zosterops maderaspatana aldabrensis, 
Dicrurus aldabranus, and Foudia (eminentissima��
aldabrana �:DUUHQ� et al.�� ������ ������ ������ ������
3DVTXHW�et al., ������� ,Q� DOO� FDVHV�� WKH�DQFHVWUDO� RU�
FORVHO\� UHODWHG� IRUPV�RI� WKHVH� GLIIHUHQW�$OGDEUD� ELUG�
VSHFLHV� RFFXU� RQ� PDLQODQG� 0DGDJDVFDU� DQG� 1RV\�
$QNDR��SURYLGLQJ�D�FOHDU�FRQWH[W�IRU�WKH�FDSDFLW\�RI�D�
OLPLWHG�QXPEHU�RI�0DODJDV\�VSHFLHV�WR�GLVSHUVH�RYHU�
ZDWHU��

$� QXPEHU� RI� YHUWHEUDWH� VSHFLHV� LQWURGXFHG� WR�
WKH� 1RV\� $QNDR� LVODQG� JURXS� DUH� SUREDEO\� KDYLQJ�
QHJDWLYH� LPSDFWV� RQ� WKH� ORFDO� ELUG� IDXQD� �VHH�
&RQVHUYDWLRQ� UHFRPPHQGDWLRQV� DQG� SULRULWLHV��
EHORZ��� )HUDO� FDWV� RFFXU� RQ� 1RV\� $QNDR� DQG� DUH�
SUHVXPHG�WR�SUH\�RQ�QDWLYH�DQG�HQGHPLF�VRQJELUGV��
LQFOXGLQJ�IRUHVW�GZHOOLQJ�VSHFLHV��7KLV�PLJKW�DFFRXQW�
IRU� WKH� QRWDEO\� ORZ� GHQVLWLHV� RI� ELUGV� LQ� WKH� 1RV\�
$QNDR� IRUHVW�� ZKHUH� FDWV� ZHUH� GRFXPHQWHG� GXULQJ�
RXU�LQYHQWRU\�RI�WKH�LVODQG��

7KH� ,QGLDQ� 0\QDK�� Acridotheres tristis, is 
LQWURGXFHG�WR�0DGDJDVFDU��DQG�LWV�RFFXUUHQFH�RQ�WKH�
LVODQGV�RI�WKH�1RV\�$QNDR�LVODQG�JURXS�LV�QRW�QDWXUDO��
7KLV� QRWDEO\� DJJUHVVLYH� VSHFLHV�PD\� EH� GLVSODFLQJ�
RWKHU�ELUG�VSHFLHV� IURP�QHVWLQJ�KROHV� LQ� WUHHV��VXFK�
as Upupa marginata��DV�ZHOO�DV�RXW�FRPSHWLQJ�ORFDO�
HQGHPLF�ELUGV�IRU�ZKDW�LV�SUHVXPHG�DW�WKH�VHDVRQDOO\�
OLPLWHG� IRRG� UHVRXUFHV�� (UDGLFDWLRQ� RI� WKLV� VSHFLHV�
LQ� WKH� LVODQG� JURXS�ZRXOG� EH� D�ZRUWKZKLOH� SURJUDP�
�VHH� &RQVHUYDWLRQ� SULRULWLHV� DQG� UHFRPPHQGDWLRQV��
EHORZ��

Small mammals
Faunistics

2XU� VPDOO� PDPPDO� VXUYH\V� RI� WKUHH� LVODQGV� LQ� WKH�
1RV\� $QNDR� JURXS� IRXQG� QR� HYLGHQFH� RI� ORFDOO\�
RFFXUULQJ� QDWLYH� VSHFLHV� W\SLFDOO\� DVVRFLDWHG�
ZLWK� QDWXUDO� IRUHVW� IRUPDWLRQV� RQ� WKH� PDLQODQG��
ZKLFK� LQFOXGH� D� FRQVLGHUDEOH� GLYHUVLW\� RI� HQGHPLF�
WHQUHFV�RI�WKH�)DPLO\�7HQUHFLGDH�DQG�URGHQWV�RI�WKH�
6XEIDPLO\� 1HVRP\LQDH� �6RDULPDODOD� 	� *RRGPDQ��



������Goodman et al��5HVXOWV�RI�D�ELRORJLFDO�LQYHQWRU\�RI�WKH�1RV\�$QNDR�LVODQG�JURXS

������� ,QVWHDG�� ZLWKLQ� WKH� QDWXUDO� HFRV\VWHPV� RI�
WKHVH�LVODQGV��LQFOXGLQJ�D�UHODWLYHO\�ODUJH�IRUHVW�EORFN�
RQ�1RV\�$QNDR�DQG�GLIIHUHQW�RSHQ�YHJHWDWLRQDO�W\SHV�
RQ�1RV\�0DQDPSDR��DOO�VSHFLHV�RI�GRFXPHQWHG�VPDOO�
PDPPDOV�DUH�PHPEHUV�RI�WKH�JHQXV�Rattus �)DPLO\�
0XULGDH�� DQG� LQWURGXFHG�� ,Q� VKRUW�� QR� QDWXUDOO\�
RFFXUULQJ� VPDOO� PDPPDOV� ZHUH� IRXQG� RQ� DQ\� RI�
WKHVH�LVODQGV�LQ�WKH�VWDQGDUG�OLYH�WUDSV�RU�SLWIDOO�WUDSV�
�7DEOHV������������

7KH�QHLJKERULQJ�SRUWLRQ�RI�PDLQODQG�0DGDJDVFDU��
VSHFL¿FDOO\�WKH�IRUHVWHG�DUHDV�RI�WKH�3DUF�1DWLRQDO�GH�
/RN\�0DQDPEDWR� �SUHYLRXVO\� NQRZQ�DV� WKH�'DUDLQD�
)RUHVW���ZKLFK� WKH�1RV\�$QNDR� LVODQG� JURXS� LV� SDUW�
RI�� D� QXPEHU� RI� 7HQUHFLGDH� DQG� 1HVRP\LQDH� KDYH�
EHHQ� GRFXPHQWHG� �5DKHULDULVHQD� 	� *RRGPDQ��
������� 7KHVH� LQFOXGH� VHYHQ� VSHFLHV� RI� 7HQUHFLGDH�
DQG� VHYHUDO� VSHFLHV� RI� 1HVRP\LQDH�� RQH� RI� ZKLFK�
ZDV�UHFHQWO\�QDPHG�DV�QHZ�WR�VFLHQFH��*RRGPDQ�et 
al.���������$W�D�OLWWRUDO�IRUHVW�ZLWKLQ�WKH�3DUF�1DWLRQDO�
GH� /RN\�0DQDPEDWR� NQRZQ� DV� WKH� 6DKDND� )RUHVW�

Figure 40. 'XULQJ�WKH�VRXWKHUQ�ZLQWHU��1RV\�0DQDPSDR�LV�DQ�LPSRUWDQW�VLWH�IRU�VHYHUDO�VSHFLHV�
RI�EUHHGLQJ�WHUQV��0RVW�RI�WKH�À\LQJ�DGXOWV�DQG�QHVWOLQJV�RQ�WKH�JURXQG�DUH�6RRW\�7HUQV��Sterna 
fuscata��ZKLFK�LV�WKH�GRPLQDQW�WHUQ�VSHFLHV�QHVWLQJ�RQ�WKH�LVODQG���3KRWRJUDSK�E\�*UHJ�:HSHQHU��

Figure 41. 'XULQJ�WKH�EUHHGLQJ�VHDVRQ�RI�WHUQV�RQ�1RV\�
0DQDPSDR�� RXWEUHDNV� RI� WLFN� LQIHVWDWLRQV� KDYH� EHHQ�
REVHUYHG�RQ�QHVWOLQJ�ELUGV��7LFN� ORDGV�FDQ�EH�VR�JUHDW�
WKDW�VRPH�FKLFNV�KDYH�GLI¿FXOW\�ZDONLQJ���3KRWRJUDSK�E\�
*UHJ�:HSHQHU��
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DQG�QRW� WRR� IDU�VRXWK�RI�1RV\�$QNDR�� WKUHH�VSHFLHV�
RI� 7HQUHFLGDH� ZHUH� IRXQG� �Tenrec ecaudatus, 
Setifer setosus, and Microgale brevicaudata��� WKH�
ORFDO� URGHQW� IDXQD� DW� WKLV� VLWH� FRQVLVWHG� H[FOXVLYHO\�
RI� LQWURGXFHG�R. rattus �5DKHULDULVHQD�	�*RRGPDQ��
�������2Q�WKH�EDVLV�RI�HOHYDWLRQ�DQG�KDELWDW��WKH�1RV\�
$QNDR� IRUHVW� KDV� DSSURSULDWH� KDELWDW� IRU� WKH� WKUHH�
GLIIHUHQW�WHQUHFV�IRXQG�LQ�WKH�3DUF�1DWLRQDO�GH�/RN\�
Manambato (Goodman et al., �������0HPEHUV�RI�WKH�
JHQHUD�Tenrec and Setifer�DUH�ODUJH�DQG�FRQVSLFXRXV�
DQLPDOV�WKDW�RIWHQ�RFFXU�RXWVLGH�RI�IRUHVW�IRUPDWLRQV�
DQG� LQ� VRPH� DUHDV� RI� 0DGDJDVFDU� FRQVXPHG� DV�
EXVK�PHDW��2Q�WKH�EDVLV�RI�LQWHUYLHZV�FRQGXFWHG�ZLWK�
PRUH� HOGHUO\� UHVLGHQWV� RI� 1RV\�$QNDR�� WKH\� GR� QRW�
KDYH� LQ� WKHLU� UHFROOHFWLRQ� DQ\�PHPRU\� RI� WKHVH� WZR�
JHQHUD�RFFXUULQJ�RQ�WKH�LVODQG�

5RGHQW� IRRG� UHVRXUFHV� RQ� 1RV\� $QNDR� FDQ� EH�
GLYLGHG� LQWR� WZR� GLIIHUHQW� IRUPV�� ��� QDWXUDO� VRXUFHV�
DVVRFLDWHG� ZLWK� GLIIHUHQW� W\SHV� RI� YHJHWDWLRQ��
SDUWLFXODUO\� IUXLWV�� RFFXUULQJ� LQ� IRUHVW� IRUPDWLRQV�� RU�
DQLPDO� PDWWHU� VXFK� DV� EHDFKHG� UHPDLQV�� VQDLOV��
LQYHUWHEUDWHV�� DQG� VPDOO� YHUWHEUDWHV�� DQG� ��� WKRVH�
DVVRFLDWHG� ZLWK� KXPDQ� VRXUFHV�� VXFK� DV� VWRUHG�
IRRGV�RU�ZDVWH�SURGXFWV��,Q�FRQWUDVW�WR�1RV\�$QNDR��
IRRG� UHVRXUFHV� RI� KXPDQ� RULJLQ� DUH� YHU\� OLPLWHG�
WR� QRQ�H[LVWHQW� RQ� 1RV\� 0DQDPSDR� DQG� 1RV\�
5DWV\�� DQG� DQ\� Rattus WKDW� PLJKW� RFFXU� RQ� WKHVH�
LVODQGV�GHULYHV� LWV� QXWULWLRQ� IURP�QRQ�KXPDQ� UHODWHG�
UHVRXUFHV�� 'XULQJ� WKH� EUHHGLQJ� VHDVRQ� RI� WHUQV� RQ�
1RV\� 0DQDPSDR�� LW� LV� SUHVXPHG� WKDW� Rattus feed 
H[WHQVLYHO\� RQ� ELUG� HJJV� DQG� FKLFNV�� 'ULHG� ELUG�
FDGDYHUV�PLJKW� DOVR� EH�DQ� LPSRUWDQW� IRRG� UHVRXUFH�
for Rattus GXULQJ�D�SRUWLRQ�RI�WKH�\HDU�

'XULQJ�RXU�LQYHQWRULHV�RI�1RV\�5DWV\��ZH�IRXQG�QR�
HYLGHQFH�RI�Rattus DQG�VHYHUDO�SRVVLEOH�H[SODQDWLRQV�
FDQ� EH� SUHVHQWHG�� 3HUKDSV� ZLWK� WKH� LVODQG¶V�
YHJHWDWLRQDO� FRYHU� RI� EXVK� VFUXE�� IRRG� UHVRXUFHV�
DUH� VLPSO\� WRR� OLPLWHG� DQG�Rattus WKDW� ODQG� RQ� WKH�
LVODQG� FDQQRW� HVWDEOLVK� SHUPDQHQW� SRSXODWLRQV��
&UDEV�ZHUH� SDUWLFXODUO\� FRPPRQ� RQ� WKLV� LVODQG� DQG�
UHJXODUO\� FDSWXUHG� LQ� RXU� WUDSV� DQG� SLWIDOO� GHYLFHV��
&UDEV� DUH� SUHVXPHG� WR� EH� FDSDEOH� RI� SUHGDWLQJ� RQ�
Rattus, SDUWLFXODUO\�\RXQJ�DQLPDOV��7KH�FRPELQDWLRQ�
RI� WKH� LVODQG� EHLQJ� URXQG� DQG� VPDOO� ��� KD��� ZLWK�
GHQVH�EXVK�DQG�OLWWOH�JURXQG�YHJHWDWLRQ��DQG�KDYLQJ�
SUHGDWRU\� IRUDJLQJ� FUDEV� DFURVV� LWV� HQWLUHW\�� PLJKW�
VHYHUHO\�OLPLW�WKH�DELOLW\�RI�LQYDVLYH�PDPPDOV�VXFK�DV�
Rattus� WR�HVWDEOLVK� ORFDO�YLDEOH�SRSXODWLRQV��$QRWKHU�
SRVVLEOH�SUHGDWRU�RI�UDWV�RQ�1RV\�5DWV\� LV�WKH�ODUJH�
SUHGDWRU\� OL]DUG� Zonosaurus madagascariensis, 
ZKLFK�DPRQJ�WKH�VXUYH\HG�LVODQGV�ZDV�RQO\�IRXQG�RQ�
1RV\�5DWV\��7KLV� LV� LQ�FRQWUDVW� WR�1RV\�0DQDPSDR��

ZKLFK� LV� HORQJDWHG� DQG� GLVWLQFWO\� ODUJHU� ���� KD���
7KLV� LVODQG� LV� PRUH� RSHQ� DQG� JUDVV\� YHJHWDWLRQ�
SUHVXPDEO\� SURYLGHV� GLIIHUHQW� IRRG� UHVRXUFHV� IRU�
Rattus�� DV� ZHOO� DV� VHDVRQDOO\� DYDLODEOH� IUXLWV�� DQG�
KDV�VHHPLQJO\� OHVV�GHQVH�IRUDJLQJ�FUDE�SRSXODWLRQV�
WRZDUGV� WKH� FHQWUDO� SRUWLRQV� RI� WKH� LVODQG�� 1RV\�
0DQDPSDR�KDV�D�SRSXODWLRQ�RI�WKH�ERD�Acranthophis 
madagascariensis, and Rattus� OLNHO\� IRUPV� DQ�
LPSRUWDQW�SUH\�EDVH�IRU�WKHVH�VQDNHV�ZKHQ�WHUQV�DUH�
QRW�EUHHGLQJ�RQ�WKH�LVODQG��

Conservation priorities and recommendations
Some important generalities associated with 

invasive invertebrates

+LJK�OHYHOV�RI�PLFUR�HQGHPLVP�DQG�VPDOO�SRSXODWLRQ�
VL]HV�DPRQJ�0DODJDV\�DUWKURSRGV� LQ� JHQHUDO�PHDQ�
WKDW� VPDOO� IRUHVW� SDWFKHV� PD\� KDUERU� LPSRUWDQW�
FRPSRQHQWV� RI� ORFDO� ELRGLYHUVLW\�� 7KLV� PHDQV� WKDW�
DOWKRXJK� ODUJHU� YHUWHEUDWHV� PD\� EH� H[WLUSDWHG� E\�
GLIIHUHQW� IDFWRUV�� UDQJLQJ� IURP� QDWXUDO� DQG� KXPDQ�
LQGXFHG�KDELWDW�FKDQJHV�RU�WKH�SUHVHQFH�RI�LQYDVLYH�
VSHFLHV�VXFK�DV�Rattus��DUWKURSRG�FRPPXQLWLHV�PD\�
VWLOO� EH� LQWDFW� DQG�� WKXV�� WKHVH� SDWFKHV� VKRXOG� EH�
LQFOXGHG�LQ�FRQVHUYDWLRQ�SODQQLQJ��

7KH� SHUVLVWHQFH� RI� HQGHPLF� OLQHDJHV� RQ� VPDOO�
SDWFKHV� RI� KDELWDW�� VXFK� DV� LVODQGV� LQ� WKH� 1RV\�
$QNDR� JURXS�� LV� RI� SDUWLFXODU� LQWHUHVW� DV� VXFK� VLWHV�
DUH� YXOQHUDEOH� WR� LPSDFWV� IURP� LQYDVLYH� VSHFLHV��
$OWKRXJK� FRORQL]DWLRQ� DQG� VSHFLHV� WXUQRYHU� DUH�
QDWXUDO� LVODQG� SURFHVVHV�� HVSHFLDOO\� LQ� WKH� FXUUHQW�
FDVH� ZLWK� ��� PDLQODQG� 0DGDJDVFDU� EHLQJ� VR� FORVH�
WR�WKH�1RV\�$QNDR�$UFKLSHODJR�DQG����WKHVH�LVODQGV�
EHLQJ� VPDOO� DQG� ZLWK� OLPLWHG� ELRGLYHUVLW\�� WKH\� DUH�
LQKHUHQWO\� YXOQHUDEOH� WR� QHZ� VSHFLHV� LQWURGXFWLRQV�
�8QGHUZRRG�	�)LVKHU��������+RIIPDQQ�	�&RXUFKDPS��
�������7KHUHIRUH��RQ�LVODQGV��WKHUH�DUH�WZR�IDFWRUV�WR�
FRQVLGHU�ZKHQ�GHVLJQLQJ�FRQVHUYDWLRQ�VWUDWHJLHV��WKH�
KDELWDW�IUDJPHQWDWLRQ�FDXVHG�E\�KXPDQ�GHYHORSPHQW��
WRJHWKHU� ZLWK� VSHFLHV� LQWURGXFWLRQV� DFFHOHUDWHG� E\�
WUDGH�DQG�FRQVWUXFWLRQ�WKDW�LQFUHDVHV�WKH�YXOQHUDELOLW\�
RI� UHPDLQLQJ� QDWLYH� VSHFLHV�� 2YHUDOO�� SHVW� DQW�
VSHFLHV�VHOI�GLVSHUVLQJ�RU�GLVSHUVLQJ�WKURXJK�KXPDQ�
DVVLVWDQFH� IURP�WKH�PDLQODQG�SRVH�ELRVHFXULW\� ULVNV�
�VHH� EHORZ�� WR� GLIIHUHQW� KXPDQ� LQWHUHVWV� DQG� ORFDO�
QDWLYH�VSHFLHV�RQ�WKHVH�LVODQGV��

Nosy Ankao

Introduced plants

7KH� 1RV\� $QNDR� 'HYHORSPHQW� &RPSDQ\� KDV�
HQJDJHG�LQ�D�ODUJH�VFDOH�SURMHFW�WR�UHPRYH�JURYHV�RI�
¿ODR trees, Casuarina equisetifolia� �&DVXDULQDFHDH���
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SUHVXPHG� WR� EH� LQWURGXFHG� �VHH� .XOO� et al., 2012 
IRU� D� GLVFXVVLRQ� RI� WKLV� SRLQW�� DQG� UHSODFH� WKHP�
ZLWK� YHJHWDWLRQ� WKDW� LV� GH¿QLWHO\� QDWLYH�� 7KH� QDPH�
³DQNDR´�LV�GHULYHG�IURP�WKH�ORFDO�0DODJDV\�QDPH�IRU�
C. equisetifolia� �'HFDU\�� ������� :KHWKHU� QDWLYH� WR�
1RV\�$QNDR� RU� QRW�� WKH� OHDI� OLWWHU� RI C. equisetifolia 
KDV� EHHQ� GRFXPHQWHG� WR� UHGXFH� JHUPLQDWLRQ� RI�
QDWLYH�WUHHV�VSHFLHV�RQ�WURSLFDO� LVODQGV��DQG��KHQFH��
LPSHGLQJ� QDWXUDO� UHJHQHUDWLRQ� RU� KXPDQ�DVVRFLDWHG�
UHIRUHVWDWLRQ� SURFHVVHV� �+DWD� et al��� �������
&RQYHUVHO\�� OHDI� OLWWHU�RI� WKLV� WUHH�KDV�EHHQ� IRXQG�DW�
VLWHV� RI� WKH� .HQ\DQ� FRDVW� ZLWK� VLPLODU� VRLO� W\SHV� WR�
1RV\�$QNDR�WR�DGYDQFH�VXFFHVVLRQ�VWDJHV�RI�QDWLYH�
SODQWV� LQ� WKH�SUHVHQFH�RI�QDWLYH�PLOOLSHGHV�WKDW� IHHG�
RQ�WKH� OHDYHV�DQG�WKHLU� IHFHV�SURYLGH�FULWLFDO�KXPXV�
�+DOOHU�	�%DHU��������

7KH� LVODQG� DOVR� KDV� D� ODUJH� SRSXODWLRQ� RI� WKH�
H[RWLF� LQYDVLYH� SODQW� Leucaena leucocephala 
�)DEDFHDH��WKDW�QHHGV�WR�EH�FORVHO\�PRQLWRUHG���7KLV�
VSHFLHV� LV� ZLGHO\� XVHG� DURXQG� 0DGDJDVFDU� LQ� WKH�
FRQWH[W� RI� DJURIRUHVWU\�� FRQVWUXFWLRQ�� DQG� ¿UHZRRG��
,Q�WKLV�FRQWH[W��H[LVWLQJ�DUHDV�RI�WKLV�SODQW�VKRXOG�EH�
H[SORLWHG�E\�ORFDO�LQKDELWDQWV�DQG�UHSODFHG�E\�QDWLYH�
WUHHV�WKDW�VHUYH�WKH�VDPH�IXQFWLRQV��

Introduced ants

2Q� WKH� PDLQODQG� RI� QRUWKHUQ� 0DGDJDVFDU� DGMDFHQW�
WR� 1RV\�$QNDR�� WZR� RI� WKH�PRVW� QRWRULRXV� LQYDVLYH�
DQW�VSHFLHV��Pheidole megacephala and Solenopsis 
geminata� DUH� SUHVHQW�� 7KH� IRUPHU� ZDV� IRXQG� RQ�
DOO� RI� WKH� VXUYH\HG� LVODQGV� LQ� WKH� 1RV\� $QDNDR�
JURXS�� ZKLOH� WKH� ODWWHU� ZDV� QRW� IRXQG� �7DEOH� ������
Pheidole megacephala� KDV� EHHQ� LPSOLFDWHG� LQ� WKH�
EODQNHW� GHFLPDWLRQ� RI� +DZDLL¶V� ORZODQG� DUWKURSRGV��
HQWRPRORJLVWV� LQ� WKH�HDUO\���WK�FHQWXU\�GHVFULEHG� LQ�
GHWDLO� KRZ� WKH�QDWLYH�EHHWOH� IDXQD�ZDV�GHIHQVHOHVV�
DJDLQVW� WKH� RQVODXJKW� RI� WKLV� LQYDGHU� �.UXVKHOQ\FN\�
et al��� ������ /DFK�� ������� 2Q� WKH� VPDOOHU� JUDQLWLF�
LVODQGV� RI� WKH� 6H\FKHOOHV�� LQYDVLYH� DQWV� VXFK� DV�P. 
megacephala� KDYH� DOUHDG\� H[WLUSDWHG� QDWLYH� DQWV�
DQG� DUH� QRZ� WKUHDWHQLQJ� QHVWLQJ� ELUG� SRSXODWLRQV�
�)LVKHU��SHUV��REV�����

,Q� DGGLWLRQ� WR� P. megacephala�� DQ� DGGLWLRQDO�
VL[� VSHFLHV� RI� LQWURGXFHG� DQWV�ZHUH� IRXQG� RQ�1RV\�
$QNDR��Paratrechina longicornis, Plagiolepis alluaudi, 
Strumigenys maxillaris, S. emmae, Tetramorium 
sericeiventre, and T. delagoense �7DEOH� ����� ,Q�
DGGLWLRQ�� WKH� LQWURGXFHG� DQW� IDXQDV� RI� 1RV\�$QNDR�
DQG� 1RV\� 0DQDPSDR� DUH� QRW� H[DFWO\� WKH� VDPH��
ZKLFK�SURYLGHV�VWURQJ�HYLGHQFH�RI�HLWKHU�GLIIHUHQWLDO�
IRUPV�RI�LQWURGXFWLRQ�RU�SHUKDSV�FRORQL]DWLRQ�FDSDFLW\�
EDVHG�RQ�GLIIHUHQW�HFRORJLHV�RI�WKHVH�WZR�LVODQGV�

0RQLWRULQJ� LQYDVLYH� VSHFLHV� LV� RI� SDUWLFXODU�
LPSRUWDQFH� RQ� LVODQGV� LQ� WKH� 1RV\� $QNDR� JURXS�
ZKHUH�\RX�KDYH�WKH�MX[WDSRVLWLRQ�RI�P. megacephala 
DORQJ� ZLWK� SRFNHWV� RI� KLJKO\� VSHFLDOL]HG� HQGHPLF�
DQWV�VXFK�WKH�JHQHUD�Mystrium, Lioponera, Tanipone, 
Leptogenys, and Proceratium� RQ� 1RV\�$QNDR�� 7KH�
VDPH�VLWXDWLRQ�RFFXUV�RQ�RWKHU�QHLJKERULQJ� LVODQGV��
VXFK�DV�1RVLERURQD��ZKHUH�P. megacephala�RFFXUV�
ZLWK�WKH�HQGHPLF�JHQHUD�Xymmer and Malagidris. 

&RQWURO�RI�LQYDVLYH�VSHFLHV�ZLOO�UHTXLUH�SUHYHQWLYH�
PRQLWRULQJ� DQG� SRVVLEO\� DFWLYH� ODQG� PDQDJHPHQW�
PHDVXUHV� WR� VXVWDLQ� KDELWDW� TXDOLW\�� *LYHQ� WKH�
SHUVLVWHQFH� RI� QDWLYH� DQWV�� ZH� UHFRPPHQG� WKH�
PRQLWRULQJ�DQG�TXDQWLI\LQJ� WKH�H[WHQW�RI�SRSXODWLRQV�
of P. megacephala RQ� 1RV\� $QNDR� DQG� RWKHU�
LVODQGV� LQ� WKH� DUFKLSHODJR� WR� DYRLG� SRWHQWLDO� ODUJH�
VFDOH�H[WLUSDWLRQ�RI�QDWLYH�DQWV� �&RROLQJ�	�+RIIPDQ��
�������,Q�DGGLWLRQ��DWWHQWLRQ�PXVW�EH�JLYHQ�WR�OLPLWLQJ�
KDELWDW�GLVWXUEDQFH�LQ�DUHDV�WKDW�QDWLYH�DQWV�SHUVLVW��
3URJUDPV� RI� UHPRYDO� RI� LQYDVLYH� SODQW� VSHFLHV� LQ�
WKHVH� DUHDV� VKRXOG� EH� FRQVLGHUHG� LQ� GHWDLO�� VLQFH�
UHPRYLQJ� SODQW� FRYHU� DQG� GLVWXUELQJ� WKH� VRLO� ZLOO�
SURYLGH� RSSRUWXQLW\� IRU� LQYDVLYH� DQWV� WR� EHFRPH�
HVWDEOLVKHG��)LVKHU���������

Introduced rodents

'LIIHUHQW� QDWXUDO� DQG� DQWKURSRJHQLF� HFRV\VWHPV� RQ�
WKH�LVODQG�KDYH�EHHQ�LQYDGHG�E\�LQWURGXFHG�URGHQWV��
PRVW�QRWDEO\�Rattus rattus DQG�WR�D�OHVVHU�H[WHQW�R. 
norvegicus�� 7KHVH� DQLPDOV� SRVH� VHYHUDO� SUREOHPV��
7KH\� FUHDWH� FRQVLGHUDEOH� GLI¿FXOWLHV� IRU� KXPDQV�
E\� IHHGLQJ� RQ� IRRG� VWRFNV� DQG� GHVWUR\LQJ� FORWKHV��
SRUWLRQV� RI� EXLOGLQJV�� DQG� RWKHU� KRXVHKROG� LWHPV��
7KH\�DUH�SRWHQWLDO�UHVHUYRLUV�IRU�D�YDULHW\�RI�GLIIHUHQW�
GLVHDVHV� WKDW�FDQ�EH�WUDQVPLWWHG� WR�KXPDQV�� IXUWKHU�
ZRUN� QHHGV� WR� EH� FRQGXFWHG� WR� GRFXPHQW� WKHVH�
SRVVLEOH� ]RRQRWLF� H[FKDQJHV�� :LWK� UHVSHFW� WR� WKH�
QDWXUDO�HFRV\VWHPV�RI�WKH�LVODQG��UDWV�DUH�SUHVXPDEO\�
SUHGDWLQJ�RQ�D�ZLGH�YDULHW\�RI�QDWLYH�YHUWHEUDWHV�DQG�
LQYHUWHEUDWHV��DV�ZHOO�DV� IHHGLQJ�RQ� IUXLWV�DQG�RWKHU�
SODQW� SURGXFWV� WKDW� ZRXOG� QRUPDOO\� EH� GLVSHUVHG� RU�
FRQVXPHG�E\�QDWLYH�DQLPDOV�DQG�KHOSLQJ� WR�VXSSRUW�
UHJHQHUDWLRQ�RI�WKH�ÀRUDO�FRPPXQLW\��

7KH�VLWXDWLRQ�RQ�1RV\�$QNDR�LV�YHU\�GLIIHUHQW�IURP�
1RV\�0DQDPSDR��VHH�EHORZ���LW�LV�QRWDEO\�ODUJHU�VL]H�
�����KD���KDV�FRQVLGHUDEOH�KXPDQ�SRSXODWLRQ�VSUHDG�
DFURVV� WKH� LVODQG� DQG� LQ� VHYHUDO� GLIIHUHQW� YLOODJHV��
DQG�VHHV�DQ�H[WHQVLYH�DPRXQW�RI�ERDW�WUDI¿F�IURP�WKH�
PDLQODQG� DQG�� KHQFH�� GLI¿FXOW� WR� LPSRVH� ELRVHFXULW\�
PHDVXUHV� XSRQ� �VHH� EHORZ��� 7KHVH� IDFWRUV� JUHDWO\�
UHGXFH�WKH�FKDQFHV�WKDW�DQ\�UDW�HUDGLFDWLRQ�SURJUDP�
PLJKW�EH�VXFFHVVIXO�RQ�1RV\�$QNDR��,Q�FRQWUDVW��ZH�
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FDQ� VXJJHVW� VRPH� RWKHU� DVSHFWV� WR� KHOS� UHGXFH� RU�
FRQWURO� LQWURGXFHG� URGHQWV� RQ� WKH� LVODQG�� 7KH�1RV\�
$QNDR� 'HYHORSPHQW� &RPSDQ\� KDV� LPSOHPHQWHG�
D� SURJUDP� IRU� WKH� VWRUDJH� DQG� UHPRYDO� RI� UXEELVK�
IURP� EXLOGLQJV� DQG� VWUXFWXUHV� DVVRFLDWHG� ZLWK� WKH�
KRWHO�DQG�HPSOR\HH�KRXVLQJ��7KLV�SURJUDP�FRXOG�EH�
DXJPHQWHG�� PDGH� LVODQG�ZLGH�� DQG� FRPELQHG� ZLWK�
D� UHJXODU� V\VWHP�RI� UDW� UHPRYDO� YLD� WUDSSLQJ� LQ� DQG�
DURXQG�YLOODJH�VHWWLQJV�DQG�LQ�IRUHVW�KDELWDWV�

Other introduced mammals

6KUHZV�– 2Q�WKH�EDVLV�RI�LQWHUYLHZV�ZLWK�ORFDO�SHRSOH�
OLYLQJ�RQ�WKH�LVODQG��LW�ZDV�PHQWLRQHG�WKDW�DQ�DQLPDO�
ORFDOO\� NQRZQ� DV� voalavo arabo � Suncus murinus��
RFFXUV� RQ� WKH� LVODQG� DV� D� FRPPHQVDO� VSHFLHV��:H�
GLG� QRW� ¿QG� DQ\� HYLGHQFH� RI� WKLV� LQWURGXFHG� VKUHZ��
DOWKRXJK� WKH� QXPEHU� RI� DFFUXHG� WUDS�QLJKWV� LQ� DQG�
DURXQG�KRXVHV�ZDV� OLPLWHG��:H�VXJJHVW� WKDW� IXUWKHU�
WUDSSLQJ� EH� FRQGXFWHG� LQ� YLOODJHV� WR� FRQ¿UP� WKH�
SUHVHQFH�RI�VKUHZV�RQ�WKH�LVODQG�

&DWV� – 'RPHVWLF� DQG� VHPL�IHUDO� FDWV� RFFXU� DFURVV�
WKH� LVODQG�� ,Q� WKH� IRUHVW�HFRV\VWHPV�RI�1RV\�$QNDR��
VSHFL¿FDOO\� WKH� ODUJH� EORFN� EHWZHHQ� $QGDVLEH� DQG�
$QGUDQJDQD�� ZH� IRXQG� cat scats�� :KLOH� ORFDO� FDWV�
DOPRVW� FHUWDLQO\� IHHG� RQ� LQWURGXFHG� URGHQWV�� WKH\�
DUH� SUHVXPDEO\� DOVR� IHHGLQJ� RQ� QDWLYH� ELUGV� DQG�
WKH� FRQWHQWV� RI� WKHLU� QHVWV�� DV� ZHOO� DV� RWKHU� QDWLYH�
YHUWHEUDWHV��7KH�SRSXODWLRQ�GHQVLW\�RI� VRQJELUGV�RQ�
1RV\� $QNDR� ZDV� UHPDUNDEO\� ORZ�� ZKLFK� PLJKW� EH�
UHODWHG�WR�FDW�SUHGDWLRQ��

:H� UHFRPPHQG� WUDSSLQJ� IHUDO� FDWV� DFURVV�1RV\�
$QNDR�WR�NHHS�WKHLU�QXPEHUV�ORZ��)XUWKHU��UHVWULFWLRQV�
VKRXOG� EH� SXW� LQ� SODFH� RQ� WKH� WUDQVSRUW� DQG�
LQWURGXFWLRQ�RI�GRPHVWLF�FDWV�WR�WKH�LVODQG��VSHFL¿FDOO\�
E\� LQGLYLGXDOV�DVVRFLDWHG�ZLWK� WKH�KRWHO�RSHUDWLRQ�� ,I�
GHHPHG� QHHGHG�� D� FDW� HUDGLFDWLRQ� FDPSDLJQ� FRXOG�
EH�LPSOHPHQWHG�

Introduced birds

,QGLDQ�P\QDKV�±�$V�RI�WKH�¿UVW�SRUWLRQ�RI������ 1RV\�
$QNDR KDG� D� VPDOO� SRSXODWLRQ� RI� WKH� LQWURGXFHG�
P\QDK�� Acridotheres tristis�� 7KLV� DJJUHVVLYH� ELUG�
LV� SUHVXPHG� WR� EH� LQ� GLUHFW� FRPSHWLWLRQ� ZLWK� QDWLYH�
DQG� HQGHPLF� WD[D�� VXFK� DV� Upupa marginata, for 
QHVWLQJ� VLWHV�� )XUWKHU�� WKHVH� LQWURGXFHG� ELUGV� PLJKW�
EH�IHHGLQJ�XSRQ�D�YDULHW\�RI�VPDOO�QDWLYH�YHUWHEUDWHV��
DV�ZHOO�DV�FRPSHWLQJ�IRU�GLIIHUHQW�IRRG�UHVRXUFHV�ZLWK�
RWKHU�QDWLYH�YHUWHEUDWHV�RQ�WKH�LVODQG��

:H� UHFRPPHQG� WKDW� DQ� HUDGLFDWLRQ� SURJUDP� EH�
SXW�LQ�SODFH�WR�UHPRYH�WKLV�VSHFLHV�IURP�1RV\�$QNDR��
(OVHZKHUH� RQ� LVODQGV� LQ� WKH�ZHVWHUQ� ,QGLDQ�2FHDQ��

P\QDK�HUDGLFDWLRQV�KDYH�EHHQ�VXFFHVVIXO��&DQQLQJ��
2011; Feare et al.���������7KH\�KDYH�EHHQ�GHVFULEHG�
DV�YHU\�VPDUW�ELUGV�DQG�DQ\�HIIRUW�WR�HUDGLFDWH�WKHP�
IURP� DQ� LVODQG� UHTXLUHV� ORWV� RI� IRUHWKRXJKW� WR� NHHS�
IURP�WUDLQLQJ�DQ\�UHPDLQLQJ�LQGLYLGXDOV�KRZ�WR�DYRLG�
WKH�HPSOR\HG�UHPRYDO�PHWKRGV��7KH�UHPRYDO�RI�WKLV�
VSHFLHV�VKRXOG�EH�D�SULRULW\�EHIRUH�WKH�ORFDO�SRSXODWLRQ�
LQFUHDVHV�WR�WKH�SRLQW�WKDW�WKHLU�HOLPLQDWLRQ�EHFRPHV�
PRUH� GLI¿FXOW�� )XUWKHU�� DV� LW� LV� FDSDEOH� RI� FURVVLQJ�
RSHQ� ZDWHU�� ZKHWKHU� IURP� QHLJKERULQJ� LVODQGV� RU�
PDLQODQG�0DGDJDVFDU��D�UHJXODU�VXUYHLOODQFH�V\VWHP�
ZRXOG�QHHG�WR�EH�SXW�LQ�SODFH��

Nosy Manampao

Introduced ants

6L[�VSHFLHV�RI�LQWURGXFHG�DQWV�ZHUH�UHFRUGHG�LQ�1RV\�
0DQDPSDR� �Paratrechina longicornis, Plagiolepis 
alluaudi, Pheidole megacephala, Strumigenys 
emmae, Tetramorium scytalum, and Leptogenys 
maxillosa�� �7DEOH� ����� � $W� WKH� VDPH� WLPH�� RQO\� ���
DGGLWLRQDO� QDWLYH� VSHFLHV� RI� DQWV� ZHUH� UHFRUGHG��
ZKLFK� LV� WKH� ORZHVW�QXPEHU�RI�VSHFLHV�FRPSDUHG� WR�
WKH�RWKHU� LVODQGV�VDPSOHG�� �7KH� W\SHV�RI�PRQLWRULQJ�
SURJUDPV� SURSRVHG� DERYH� IRU� DQWV� RQ� 1RV\�$QNDR�
VKRXOG�DOVR�EH�FRQVLGHUHG�IRU�1RV\�0DQDPSDR�

Introduced snails

$� VSHFLHV� RI� LQWURGXFHG� VQDLO�� Lisachatina 
immaculata��ZDV� IRXQG� LQ�YHU\� ORZ�GHQVLW\�RQ�1RV\�
0DQDPSDR�� $W� OHDVW� LQ� WKH� ¿UVW� SRUWLRQ� RI� ������ LW�
GRHV�QRW� DSSHDU� WR�EH� LQYDVLYH�� ,W� LV� UHFRPPHQGHG�
WKDW�SRWHQWLDO�SRSXODWLRQ�H[SORVLRQV�RI�WKLV�VSHFLHV�EH�
IROORZHG�LQ�WKH�FRQWH[W�RI�HFRORJLFDO�PRQLWRULQJ�RI�WKH�
LVODQG�

Introduced rodents

'XULQJ� RXU� VPDOO� PDPPDO� LQYHQWRU\� RI� 1RV\�
0DQDPSDR�� ZH� IRXQG� D� SRSXODWLRQ� RI� Rattus 
rattus.� 7KHVH� DQLPDOV� SUHVXPDEO\� IHHG� XSRQ� VPDOO�
YHUWHEUDWHV� WKDW� RFFXU� RQ� WKH� LVODQG�� WKH� HJJV� DQG�
\RXQJ� RI� EUHHGLQJ� WHUQV�� DQG� GLIIHUHQW� JUDVVHV�
DQG� IUXLWV� �H�J�� Ficus��� *LYHQ� WKH� XQLTXHQHVV� RI�
1RV\�0DQDPSDR� ZLWK� UHJDUGV� WR� LWV� ODUJHO\� QDWXUDO�
HFRV\VWHPV� DQG� RQH� RI� WKH� ODUJHVW� WHUQ� FRORQLHV� LQ�
WKH�ZHVWHUQ�,QGLDQ�2FHDQ��ZH�VXJJHVW�WKDW�HYHU\WKLQJ�
SRVVLEOH�EH�GRQH� WR�PDLQWDLQ� WKH� LVODQG� LQ�DQ� LQWDFW�
state. 

5DW� HUDGLFDWLRQ� RQ� 1RV\� 0DQDPSDR� DQG�
VXUURXQGLQJ� LVODQGV� ZRXOG� OLNHO\� EH� WKH� PRVW�
VLJQL¿FDQW� PDQDJHPHQW� DFWLRQ� DYDLODEOH� WR� KHOS�
SURWHFW�WKH�ELRGLYHUVLW\�RQ�WKHVH�LVODQGV��7KH�IDFW�WKDW�
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WKLV� LVODQG� DQG� QHDUE\� LVODQGV� DUH� UHODWLYHO\� VPDOO��
XQLQKDELWHG�� DQG� VXSSRUW� QR� QDWLYH� VPDOO�PDPPDOV�
PDNHV� UDW� UHPRYDO� D� UHODWLYHO\� VWUDLJKWIRUZDUG�
SURFHVV��,QGHHG��WKHUH�KDYH�EHHQ�RYHU�����VXFFHVVIXO�
URGHQW� HUDGLFDWLRQV� IURP� LVODQGV� ZRUOGZLGH� �',,6(�
������DQG�VXFFHVV�UDWHV�IRU�WURSLFDO�LVODQGV�DUH�FORVH�
WR������.HLWW�et al����������:H�VWURQJO\�VXJJHVW�WKDW�
WKH� 1RV\� $QNDR� 'HYHORSPHQW� &RPSDQ\�� WKH� 3DUF�
1DWLRQDO� GH� /RN\�0DQDPEDWR�� DQG� WKH� 0DODJDV\�
DXWKRULWLHV�FRQVLGHU�VXFK�D�SURJUDP��

,I� WKLV� SURJUDP� ZDV� LPSOHPHQWHG�� WKH� LVODQGV�
QHLJKERULQJ� 1RV\� 0DQDPSDR�� SDUWLFXODUO\� 1RV\�
/DYDKHO\�� 1RV\�7RNDQD�� 1RV\�0DGLQND�� 1RV\� %RU\��
1RV\� %DWR�� DQG�1RV\�5DWV\� �)LJXUH� ��� VKRXOG� DOVR�
EH�FRQVLGHUHG�DV�D�JURXS��2Q�PRVW�RI�WKHVH�LVODQGV��
VHDELUGV�� VSHFL¿FDOO\� WHUQV�� DUH� SUHVHQW� GXULQJ�
WKH� VRXWKHUQ� ZLQWHU� QHVWLQJ� VHDVRQ� DQG� DUH� OLNHO\�
VXEMHFWHG� WR� SUHGDWLRQ� E\� UDWV�� �+RZHYHU�� RQ� WKH�
EDVLV� RI� UHVXOWV� SUHVHQWHG� KHUHLQ�� QR� Rattus ZHUH�
IRXQG� RQ� 1RV\� 5DWV\��� *LYHQ�� WKH� FDSDFLW\� RI� R. 
rattus WR� VZLP� DFURVV� RSHQ� ZDWHU�� ZKLFK� KDV� EHHQ�
PHDVXUHG� DV� XS� WR� ���� P� �,QQHV�� ������ RU� WKH�
GLVWDQFH�EHWZHHQ�1RV\�0DQDPSDR�DQG�VXUURXQGLQJ�
VPDOOHU� LVODQGV��ZH� VXJJHVW� WKDW� LI� D� UDW� HUDGLFDWLRQ�
SURJUDP� LV� HQJDJHG� IRU� 1RV\� 0DQDPSDR�� WKHVH�
QHLJKERULQJ�LVODQGV�VKRXOG�DOVR�EH�WUHDWHG�GXULQJ�WKH�
VDPH�SHULRG��,Q�WKH�VDPH�FRQWH[W��SXWWLQJ�LQWR�SODFH�D�
ELRORJLFDO�VHFXULW\�V\VWHP��ELRVHFXULW\��VHH�EHORZ��IRU�
1RV\�0DQDPSDR�DQG�QHLJKERULQJ�LVODQGV�LQ�DGYDQFH�
RI� WKH� HUDGLFDWLRQ� ZRXOG� EH� LPSRUWDQW�� VSHFL¿FDOO\�
FRQWUROOLQJ� ODQGLQJV�WKDW�FRXOG�EH�WKH�VRXUFH�RI�QHZ�
Rattus FRORQL]DWLRQ�� 7KLV� V\VWHP� ZRXOG� QHHG� WR� EH�
PDLQWDLQHG�LQ�SHUSHWXLW\�

Introduced birds

,QGLDQ� P\QDKV� ±� 1RV\� 0DQDPSDR KDV� D� VPDOO�
SRSXODWLRQ� RI� WKH� LQWURGXFHG� P\QDKV�� Acridotheres 
tristis��7KHVH�ELUGV�SUHVXPDEO\�IHG�XSRQ�D�YDULHW\�RI�
VPDOO�QDWLYH�YHUWHEUDWHV��VXFK�DV�UHSWLOHV��DV�ZHOO�DV�
SUHGDWLQJ� RQ� WHUQ� HJJV� GXULQJ� WKH� ODWWHU¶V� EUHHGLQJ�
season. 

:H� UHFRPPHQG� WKDW� DQ� HUDGLFDWLRQ� SURJUDP� EH�
SXW� LQ� SODFH� RQ� WKH� LVODQG� WR� UHPRYH�P\QDKV�� 7KLV�
VKRXOG�EH�D�SULRULW\�EHIRUH�WKH�ORFDO�SRSXODWLRQ�RI�WKLV�
VSHFLHV� LQFUHDVHV� WR� WKH� SRLQW� WKDW� WKHLU� HOLPLQDWLRQ�
EHFRPHV�PRUH� GLI¿FXOW�� )XUWKHU�� DV� LW� LV� FDSDEOH� RI�
À\LQJ�DFURVV�RSHQ�ZDWHU�IURP�QHLJKERULQJ�LVODQGV�RU�
PDLQODQG�0DGDJDVFDU�WR�1RV\�0DQDPSDR��D�UHJXODU�
VXUYHLOODQFH�V\VWHP�VKRXOG�EH�SXW�LQ�SODFH��

Questions of biosecurity

%LRVHFXULW\� UHIHUV� WR� HIIRUWV� WR� NHHS� H[RWLF�
VSHFLHV� IURP� EHLQJ� LQWURGXFHG� WR� QHZ� ORFDWLRQV� RU�
UHLQWURGXFHG� WR� VLWHV� IURP� ZKLFK� WKH\� KDYH� EHHQ�
HUDGLFDWHG��)RU�1RV\�$QNDR�DQG�VXUURXQGLQJ�LVODQGV�
D� ELRVHFXULW\� SURJUDP� VKRXOG� IRFXV� RQ� WZR� PDMRU�
DVSHFWV�� ��� NHHSLQJ� QHZ� DQG� GDPDJLQJ� LQYDVLYH�
VSHFLHV�IURP�EHLQJ�WUDQVSRUWHG�IURP�WKH�PDLQ�LVODQG�
RI� 0DGDJDVFDU� DQG� ��� NHHSLQJ� LQYDVLYH� VSHFLHV�
SUHVHQW�RQ�VRPH� LVODQGV� �PDLQO\�1RV\�$QNDR�� IURP�
EHLQJ�VSUHDG�WR�RWKHU�LVODQGV�LQ�WKH�DUFKLSHODJR��

:H� UHFRPPHQG� WKDW� DQ� DQDO\VLV� EH� FRQGXFWHG�
RI� WKH� LQYDVLYH� VSHFLHV� SUHVHQW� LQ� WKH� QRUWKHUQ� DQG�
QRUWKHDVWHUQ� SDUW� RI� 0DGDJDVFDU� DQG� SDUWLFXODUO\�
WKRVH�VSHFLHV� WKDW�DUH�DEXQGDQW�QHDU� WKH�GHSDUWXUH�
SRLQWV� IRU� VXSSOLHV� WR� LVODQGV� LQ� WKH� 1RV\� $QNDR�
JURXS�� 7KHVH� VSHFLHV� VKRXOG� EH� UHYLHZHG� DJDLQVW�
SRWHQWLDO� LPSDFWV� WR� QDWLYH� WHUUHVWULDO� ELRWD� RI� WKHVH�
LVODQGV�� DV� ZHOO� DV� IURP� WKH� SHUVSHFWLYH� RI� KXPDQ�
ZHOIDUH�DQG�DSSURSULDWH�DFWLRQV�WDNHQ�WR�SUHYHQW�QHZ�
GDPDJLQJ�VSHFLHV�IURP�EHLQJ�LQWURGXFHG�

$Q� HIIHFWLYH� ELRVHFXULW\� SURJUDP� SUHYHQWLQJ�
WKH� VSUHDG� RI� LQYDVLYH� VSHFLHV� WR� DQG� EHWZHHQ� WKH�
LVODQGV� DURXQG� 1RV\� $QNDR� LV� D� FULWLFDO� DVSHFW� RI�
DQ\�HUDGLFDWLRQ�FDPSDLJQ��,I�UDWV�DUH�WR�EH�UHPRYHG�
IURP� 1RV\� 0DQDPSDR� DQG� RWKHU� LVODQGV�� LW� LV� RQO\�
ZRUWKZKLOH� LI� UDWV� GR� QRW� UHFRORQL]H�� LQFOXGLQJ�
WKURXJK�QDWXUDO�UHFRORQL]DWLRQ�VXFK�DV�E\�VZLPPLQJ�
RU� DFFLGHQWDO� LQWURGXFWLRQ� WKURXJK� WKH�PRYHPHQW� RI�
VXSSOLHV�RU�RWKHU�ERDW� WUDI¿F� WR� WKH� LVODQG��%HFDXVH�
UDWV� DUH� FDSDEOH� RI� VZLPPLQJ� EHWZHHQ� WKH� VPDOOHU�
LVODQGV� VXUURXQGLQJ� 1RV\� 0DQDPSDR� DQG� SHUKDSV�
IURP� 1RV\� $QNDR� WR� 1RV\� 5DWV\� �,QQHV�� ������� LW�
LV� FULWLFDO� WKDW� WKH� ELRVHFXULW\� SURJUDP� FRYHUV� WKH�
HQWLUH� 1RV\� 0DQDPSDR� LVODQG� JURXS�� 9LJLODQFH� IRU�
UDWV� RQ� WKH� LVODQGV� QHDUHVW� WR� 1RV\� $QNDR� VKRXOG�
EH�PDLQWDLQHG�VR� WKDW� LQFXUVLRQV�FDQ�EH�DGGUHVVHG�
EHIRUH� UDW� SRSXODWLRQV� EHFRPH� HVWDEOLVKHG� LQ� WKH�
HQWLUH�LVODQG�JURXS�
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