
Introduction

The Javan rhino (Rhinoceros sondaicus Desmarest 
������LV�WKH�UDUHVW�DPRQJ�WKH�¿YHH[WDQW�UKLQR�VSHFLHV�
KHQFH� LW� LV� DVVHVVHG� DV� &ULWLFDOO\� (QGDQJHUHG� E\�
WKH,QWHUQDWLRQDO� �8QLRQ� IRU�&RQVHUYDWLRQ�RI�1DWXUH�
�,8&1��5HG�/LVW�RI�7KUHDWHQHG�6SHFLHV��9DQ�6WULHQ��
HW� DO��� �������7KH� -DYDQ� UKLQR� LV� DOVR� OLVWHG�RQ� WKH�
$SSHQGL[���RI�WKH�Convention on International Trade 
in Endangered Species of Wild Fauna and Flora 
�&,7(6��DV�D�VSHFLHV�ZLWK�WKH�IHZHVW�QXPEHU�RI�ZLOG�

DQLPDOV��,Q�,QGRQHVLD��WKH�-DYDQ�UKLQR�LV�SURWHFWHG�E\�
,QGRQHVLDQ�/DZ� �.HPHQKXW�� �������&XUUHQWO\�� WKLV�
SRSXODWLRQ�RQO\�H[LVWV�LQ�8MXQJ�.XORQ�1DWLRQDO�3DUN�
VLWXDWHG�RQ�WKH�ZHVWHUQ�WLS�RI�-DYD�

2QH� RI� WKH� FRQVHUYDWLRQ� SURJUDPPHV� LQ�8MXQJ�
.XORQ�1DWLRQDO�3DUN�LV�WR�PRQLWRU�WKH�SRSXODWLRQ�RI�
-DYDQ�UKLQR��0RQLWRULQJ�SOD\V�D�FHQWUDO�UROH�LQ�ZLOGOLIH�
PDQDJHPHQW��/\RQV�HW�DO���������7KH�UROHV�RI�PRQLWRULQJ�
LQFOXGH��SURYLGLQJ�PDQDJHUV�ZLWK�LQIRUPDWLRQ�RQ�WKH�
VWDWXV� �RI� �ZLOGOLIH� �SRSXODWLRQV�EHIRUH�GHFLGLQJ�RQ�
WKH�DSSURSULDWH�FRXUVH�RI�FRQVHUYDWLRQ�DFWLRQ�WR�WDNH��

Pachyderm  No. 56  July 2014–June 2015 82

Monitoring of the Javan rhino population in Ujung Kulon 
National Park, Java

Mohamad Haryono1, Ujang Mamat Rahmat2, Muhiban Daryan1,  Agung Suci Raharja1, 
Aom Muhtarom1, Asep Yayus Firdaus1, Ai Rohaeti1, Irma Subchiyatin1, Amila Nugra-
heni1*, Kurnia Oktalina Khairani3, Kartina4

1Ujung Kulon National Park Authority, Jl. P. Kemerdekaan No. 51 Labuan, Pandeglang 42264, Indonesia
2Directorate of Biodiversity Conservation, Directorate General of Forest Protection and Nature Conservation, 
Ministry of Forestry, Gedung Wanabhakti, Jl. Gatot Subroto, Jakarta, Indonesia
3Cornell University, 159 Sapsucker Wood Road, Ithaca, New York 14850, United States
4Faculty of Agriculture, Tirtayasa University, Jl. Raya Jakarta Pakupatan, Serang 42121 Indonesia.
*Corresponding authoremail: amilan_tnuk@yahoo.com

Abstract

$�PRQLWRULQJ�SURMHFW�RI�WKH�-DYDQ�UKLQR�ZDV�FRQGXFWHG�VR�DV�WR�XQGHUVWDQG�WKH�H[WHQW�WR�ZKLFK�WKH�JURZWK�RI�WKLV�
SRSXODWLRQ�KDV�VXFFHHGHG��0RQLWRULQJ�ZDV�FRQGXFWHG�E\�PDNLQJ�XVH�RI�FDPHUD�WUDSV��ZKLFK�ZHUH�VWUDWHJLFDOO\�
SODFHG�E\�XVLQJ�D�VWUDWL¿HG�VDPSOLQJ�PHWKRG�EDVHG�RQ�WKH�DUHD�RI�FRQFHQWUDWLRQ�RI�-DYDQ�UKLQR��7KH�SRSXODWLRQ�
VL]H�RI�-DYDQ�UKLQR�LQ������ZDV�D�PLQLPDO����LQGLYLGXDOV�FRQVLVWLQJ�RI���FDOYHV�DQG����VXE�DGXOWV�RU�DGXOWV�
ZLWK�D�VH[�UDWLR�RI����PDOHV�����IHPDOHV��7KH�ELUWK�UDWH�ZDV�UHFRUGHG�DW��������ZKLOH�WKH�PRUWDOLW\�UDWH�ZDV�
�������:H�DOVR�UHFRUGHG���QHZ�FDOYHV�LQ�������

Résumé

/H� VXLYL� GHV� UKLQRFpURV�GH� -DYD� D� pWp�PHQp� D¿Q�GH� FRPSUHQGUH� OD�PHVXUH�GDQV� ODTXHOOH� OD� FURLVVDQFH�GH�
FHWWH�SRSXODWLRQ�D�DXJPHQWp��/H�VXLYL�D�pWp�UpDOLVp�HQ�XWLOLVDQW�GHV�SLqJHV�SKRWRJUDSKLTXHV�TXL�RQW�pWp�SODFpV�
VWUDWpJLTXHPHQW�HQ�XWLOLVDQW�XQH�PpWKRGH�G¶pFKDQWLOORQQDJH�VWUDWL¿p�HQ�IRQFWLRQ�GH�OD�]RQH�GH�FRQFHQWUDWLRQ�
GHV�UKLQRFpURV�GH�-DYD��/D�WDLOOH�GH�OD�SRSXODWLRQ�GHV�UKLQRFpURV�GH�-DYD�HQ������pWDLW�XQ�PLQLPXP�GH����
LQGLYLGXV�FRPSRVpV�GH�KXLW�EpEpV�UKLQRFpURV�����VRXV�DGXOWHV�HW�DGXOWHV�DYHF�XQ�UDSSRUW�GH�VH[H�GH����PkOHV��
���IHPHOOHV��/H�WDX[�GH�QDWDOLWp�D�pWp�HQUHJLVWUp�j��������WDQGLV�TXH�OH�WDX[�GH�PRUWDOLWp�pWDLW�GH��������1RXV�
DYRQV�pJDOHPHQW�HQUHJLVWUp�TXDWUH�QRXYHDX[�EpEpV�UKLQRFpURV�HQ������



HYDOXDWLQJ��WKH��HIIHFWLYHQHVV��RI��PDQDJHPHQW��DFWLRQV�
UHODWLYH�WR�VWDWHG�REMHFWLYHV��SURYLGLQJ��WKH�LPSRUWDQW�
IHHGEDFN�ORRS�IRU�OHDUQLQJ�DERXW�ZKLFK�DFWLRQV�OHDG�
WR�WKH�VXFFHVV�RU�IDLOXUH�RI�D�SDUWLFXODU�FRQVHUYDWLRQ�
DSSURDFK��LQ�RUGHU�WR�VSHFL¿FDOO\�LQIRUP�DQG�LPSURYH�
XSRQ�PDQDJHPHQW�SUDFWLFH� LQ� WKH� IXWXUH� �6WRNHV� HW�
DO�������

6LQFH�������WKH�-DYDQ�UKLQR�SRSXODWLRQ�LQ�8MXQJ�
.XORQ�1DWLRQDO�3DUN�KDV�EHHQ�PRQLWRUHG�E\�XVLQJ�WKH�
IRRWSULQWV� FRXQW�PHWKRG� �6FKHQFNHO� DQG�6FKHQFNHO�
�������SURYLGLQJ�RQO\�DQ�HVWLPDWHG�SRSXODWLRQ�QXPEHU��
,Q� ����� XVLQJ� WKLV�PHWKRG� WKHUH�ZDV� DERXW� ������
LQGLYLGXDOV��DQG�WKLV�QXPEHU�KDV�UHPDLQHG�WKH�VDPH�
VLQFH�������8.13��������

,Q� ������8MXQJ�.XORQ�1DWLRQDO� 3DUN�$XWKRULW\�
VWDUWHG� WR� XVH� FDPHUD� YLGHR� WUDSV� WR� PRQLWRU� WKH�
-DYDQ� UKLQR� SRSXODWLRQ�� 7KLV� GHFLVLRQ� ZDV� WDNHQ�
FRQVLGHULQJ� WKH� DGYDQWDJHV� LQ� XVLQJ� FDPHUD� WUDSV��
&DPHUD�WUDSSLQJ�RIIHUV�VRPH�DGYDQWDJHV�RYHU�GLUHFW�
¿HOG�REVHUYDWLRQV�LQFOXGLQJ�EHLQJ�QRQ�LQYDVLYH�ZLWK�
QR�REVHUYHU�ELDV�� FDQ�RSHUDWH� IRU� H[WHQGHG�SHULRGV�
RI�WLPH�LQ�UHPRWH�ORFDWLRQV�DQG�WKH�PHWKRG�SURYLGHV�

DQ�XQDPELJXRXV�UHFRUG�RI�WKH�VSHFLHV��GDWH�DQG�WLPH�
RI�GHWHFWLRQ��2¶%ULHQ�HW�DO���������LW�FDQ�GHWHFW�DQG�
FRXQW� DQLPDOV�ZKDWHYHU� WKHLU� DFWLYLW\� DQG�ZLWKRXW�
LQWHUUXSWLRQ��(QJHPDQ�HW�DO�������DQG�LW�HQDEOHV�WKH�
LGHQWL¿FDWLRQ�RI�LQGLYLGXDO�-DYDQ�UKLQR��+DU\DGL�HW�DO��
�������,W�ZDV�H[SHFWHG�WKDW�XVLQJ�FDPHUD�WUDSV��IRU�WKH�
PRQLWRULQJ�RI�-DYDQ�UKLQR�ZRXOG�SURYLGH�EHWWHU�UHVXOWV�

&RQVLGHULQJ�WKDW�WKH�-DYDQ�UKLQR�LV�QRW�RQO\�WKH�PRVW�
UDUH�RI�WKH�¿YH�UKLQR�VSHFLHV��LW�LV�DOVR�RQH�RI�WKH�PRVW�
WKUHDWHQHG�PDPPDOV� LQ� WKH�ZRUOG�� WKLV�PRQLWRULQJ�
ZDV�HVWDEOLVKHG�WR�XQGHUVWDQG�WKH�H[WHQW�WR�ZKLFK�WKH�
SRSXODWLRQ�KDV�LQFUHDVHG��7KLV�PRQLWRULQJ�LV�H[SHFWHG�
WR�SURYLGH�LQIRUPDWLRQ��ZKLFK�FDQ�EH�XVHG�WR�JXLGH�WKH�
PDQDJHPHQW�RI�WKLV�YDOXDEOH�SRSXODWLRQ�

Materials and methods

Study area

8MXQJ�.XORQ�SHQLQVXOD�LV�ORFDWHG�RQ�WKH�ZHVWHUQ�WLS�
RI�-DYD�ZLWK�DQ�DUHD�RI����������KD��¿JXUH�����7KLV�
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Figure 1. Location of study area 
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SHQLQVXOD�LV�FRPSRVHG�RI�VHFRQGDU\�PDQJURYH�IRUHVW��
VKUXE�VZDPS��SULPDU\�GU\ODQG�IRUHVW��VKUXE��VHFRQGDU\�
GU\ODQG�IRUHVW��VHFRQGDU\�VZDPS�IRUHVW�DQG�JUDVVODQG��
7RSRJUDSK\�RI�WKLV�SHQLQVXOD�LV�ÀDW�WR�PRXQWDLQRXV�
DQG�WKH�KLJKHVW�SHDN�LV�0RXQW�3D\XQJ������P���0DQ\�
ULYHUV� ÀRZ� LQ� WKLV� SHQLQVXOD� LQFOXGLQJ�&LWDGDKDQ��
&LFDNDQJJDOLK�� &LEXQDU�� &LNHVLN�� &LEDQGDZRK��
&LJHQWHU��&LNDUDQJ� DQG�&LMXQJNXORQ��7KHVH� ULYHUV�
SURYLGH�D�VRXUFH�RI�GULQNLQJ�ZDWHU��DQG�DUH�XVHG�IRU�
ZDOORZLQJ� DQG� EDWKLQJ� E\�ZLOGOLIH��ZKLFK� OLYH� LQ�
WKLV�SHQLQVXOD��&XUUHQWO\��8MXQJ�.XORQ�SHQLQVXOD�LV�
WKH� ODVW� KDELWDW� IRU-DYDQ� UKLQR�� ,Q� DGGLWLRQ��8MXQJ�
.XORQ�3HQLQVXOD�LV�DOVR�KDELWDW�IRU�ZLOG�FDWWOH��Bos 
javanicus���EDUNLQJ�GHHU��Muntiacus muntjak��DQG�ZLOG�
ERDU��Sus scrofa��DV�FRPSHWLWRU�DQG�DOVR�WKH�KDELWDW�IRU�
GKROH�Cuon alpinus��DQG�OHRSDUG��Panthera pardus) 
DV�SUHGDWRUV�

Data collection

7KH� PRQLWRULQJ� ZDV� FRQGXFWHG� IURP� 0DUFK� WR�
'HFHPEHU������XVLQJ�����FDPHUD�WUDSV�ZKLFK�ZHUH�
VHW�WR�µYLGHR�PRGH¶�WR�UHFRUG�WKH�PRYHPHQW�DQG�VRXQG�
RI�-DYDQ�UKLQRV��7KH�SODFHPHQW�RI�FDPHUD�YLGHR�WUDSV�
ZDV� VWUDWHJLF� XVLQJ� D� VWUDWL¿HG� VDPSOLQJ� PHWKRG�
EDVHG�RQ�WKH�DUHD�RI�FRQFHQWUDWLRQ�RI�WKH�-DYDQ�UKLQR�
VXFK�DV�&LWDGDKDQ��&LNHXVLN��&LEDQGDZRK��&LJHQWHU��
7DQMXQJ�7DOHUHQJ�DQG�.DUDQJ�5DQMDQJ��,Q�HDFK�DUHD��
WKH� FDPHUDV�ZHUH� SODFHG� LQ� WKH� VSRWV�ZKLFK�ZHUH�
FRQVLGHUHG�WKH�PRVW�KHDYLO\�WUDI¿FNHG�E\�UKLQRV�VXFK�
DV�WKH�IHHGLQJ�JURXQG�WUDFNV��WKH�GHIHFDWLQJ�WUDFNV��WKH�
ZDOORZ�WUDFNV�DQG�WKH�WUDFNV�ZKLFK�ZHUH�XVHG�E\�UKLQR�
PRYLQJ�IURP�RQH�VLWH�WR�DQ�RWKHU��&DPHUD�WUDSV�ZHUH�
WLHG�WR�WKH�WUHH�WUXQNV�DW�D�KHLJKW�RI����±����P�����±����
IW�����%DWWHULHV�DQG�PHPRU\�FDUGV�ZHUH�UHSODFHG�HYHU\�
���GD\V��

Data analysis

,QGLYLGXDO� LGHQWL¿FDWLRQ� LV�D�FUXFLDO�VWHS� LQ�PDNLQJ�
D� SRSXODWLRQ� HVWLPDWH� �7UROOLHW� �������0DQ\� ODUJH�
PDPPDOV� KDYH� LQGLYLGXDO�PDUNLQJV��ZKLFK� FDQ�EH�
XVHG�IRU�UHFRJQLWLRQ��.UHEV��������:H�XVHG�*ULI¿WKV�

�������FULWHULD�WR�GLIIHUHQWLDWH�EHWZHHQ�WKH�-DYDQ�UKLQRV�
LQFOXGLQJ��VL]H��KRUQ�VKDSH��IDFLDO�ZULQNOHV��QHFN�IROGV��
VNLQ�SRUHV�� VFDUV�� QHFN�SODWH� SUR¿OH�� FKHHN�SUR¿OH��
HDUV�� SLJPHQWDWLRQ� SDWWHUQV� DQG� VH[�� ,GHQWL¿FDWLRQ�
ZDV�WKHQ�GRQH�E\�FRPSDULQJ�WKH�SKRWRV�RI�-DYDQ�UKLQR�
ZLWK�WKH�FDPHUD�YLGHR�WUDSV�IURP������WR�������7KH�
WRWDO�QXPEHU�RI�GLIIHUHQW� LQGLYLGXDOV�ZDV�XVHG�DV�D�
SRSXODWLRQ�VL]H�HVWLPDWLRQ�

Results and discussion

Results

,Q� ������ ������ YLGHR� FOLSV� RI� -DYDQ� UKLQRVZHUH�
PDGH��������RI�WKHP��������FOLSV��FRXOG�EH�XVHG�IRU�
LGHQWL¿FDWLRQ�SXUSRVHV�DQG�����FOLSV���������FRXOG�QRW�
EH�XVHG��7KH�FOLSV�WKDW�ZHUH�QRW�FOHDU�ZHUH�QRW�XVHG�LQ�
GDWD�DQDO\VLV��%\�XVLQJ�FDPHUD�YLGHR�WUDSV��ZH�FRXOG�
LGHQWLI\����GLIIHUHQW�LQGLYLGXDOV�RI�-DYDQ�UKLQR�IURP�
�����WR�������%HFDXVH�WKHUH�ZDV�WKH�GHDWK�RI�D�FDOI�LQ�
�����DQG�DQ�DGXOW�IHPDOH�LQ�������WKH�SRSXODWLRQ�VL]H�
RI�-DYDQ�UKLQR�LQ������ZDV�D�PLQLPXP����LQGLYLGXDOV�
ZLWK� D� VH[� UDWLR�RI� ���PDOHV� �� ��� IHPDOHV� DQG� DJH�
VWUXFWXUH� FRQVLVWLQJ�RI� HLJKW� FDOYHV� �� ��� VXE� DGXOWV�
DQG�DGXOWV�

Discussion

%\� LQFUHDVLQJ� WKH� QXPEHU� RI� FDPHUDV� XVHG�� WKH�
SRSXODWLRQ�PRQLWRULQJ�LQ������UHVXOWHG�LQ�D�JUHDWHU�
QXPEHU�RI�XVHDEOH�FOLSV�FRPSDUHG�ZLWK�WKH�PRQLWRULQJ�
H[HUFLVH� LQ� ����� �WDEOH� ���� ,Q� DGGLWLRQ�� WKHUH� LV� DQ�
LQFUHDVH�RI�FOLSV�RI�-DYDQ�UKLQRV�ZKLFK�FRXOG�EH�XVHG�
IRU� LGHQWL¿FDWLRQ�SXUSRVHV�������,W�VKRZHG�WKDW� WKH�
DPRXQW�RI�FDPHUDV�FRUUHODWHG�ZLWK�WKH�SUREDEDOLW\�RI�
WKH�YLGHR�LPDJHV�FDSWXULQJ�-DYDQ�UKLQRV���

7KH�UDWLR�RI�PDOH���IHPDOH�LQ�-DYDQ�UKLQRV�ZDV��������
LQ������DQG��������LQ�������7RR�PDQ\�PDOHV�LV�RQH�
RI�WKH�GHPRJUDSKLF�SUREOHPV��EHFDXVH�WKLV�FRQGLWLRQ�
FDQ�OHDG�WR�DQ�LQFUHDVH�LQ�WKH�FRPSHWLWLRQ�IRU�PDWHV�
DQG�KDUDVVPHQW�RI�UHSURGXFWLYH�SDUWQHUV�UHVXOWLQJ�LQ�
VH[XDO�FRQÀLFW� �(ZHQ�HW�DO��������� ,W�DOVR� LQFUHDVHV�

Year Sampling period Trap 
station 

Total clips Javan rhino 
Total clips Identified 

(clips) 
Non identified 

(clips) 
2012 March-December 40 4,613 899 689 210 
2013 March-December 120 36,104 1660 1388 272 
 

Table 1. Camera trapping of Javan rhino in Ujung Kulon National Park in 2012-2013
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WKH�QHJDWLYH�HIIHFWV�RI�$OOHH�HIIHFWV�DQG�GHPRJUDSKLF�
VWRFKDVWLFLW\�� VRPHWLPHV� OHDGLQJ� WR� H[WLQFWLRQ��7KLV�
LV� RQH� RI� WKH� UHDVRQV�ZK\� FRQVHUYDWLRQ�PDQDJHUV�
PD\�KDYH� WR� SRWHQWLDOO\�PDQLSXODWH� WKH�SRSXODWLRQ�
VH[�UDWLR��:HGHNLQG���������%XW��EHFDXVH�WKH�-DYDQ�
UKLQR� LV� WKH� VPDOOHVW� DQG�PRVW� HQGDQJHUHG� VSHFLHV�
LQ�RQH�SRSXODWLRQ��LW�QHHGV�FDUHIXO�FRQVLGHUDWLRQ�DQG�
SUHVHQWV� DQ� LPSRUWDQW�PDQDJHPHQW� VWUDWHJ\� IRU� WKH�
VXUYLYDO�RI�D�VSHFLHV�RQ�WKH�EULQN�RI�H[WLQFWLRQ��7KHUH�
DUH�VRPH�IDFWRUV�ZKLFK�FDXVH�D�VNHZLQJ�RI�RIIVSULQJ�
VH[�UDWLR�LQ�DQLPDOV��H�J��WKH�GLHW�RI�WKH�PRWKHU��7KH�
SUHGLFWLRQ� LQ� ODUJH� UXPLQDQWV�ZDV� WKDW� IHPDOHV� LQ�
EHWWHU�ERG\�FRQGLWLRQ�ZRXOG�SURGXFH�PRUH�PDOH�WKDQ�
IHPDOH�SURJHQ\��5RVHQIHOG�DQG�5REHUWV��������,I�VH[�
GHWHUPLQDWLRQ�LV�SXUHO\�HQYLURQPHQWDO��PDQLSXODWLQJ�
HQYLURQPHQWDO�IDFWRUV�LQ�ZKLFK�VH[�LV�GHWHUPLQHG�FDQ�
EH�VXI¿FLHQW��:HGHNLQG���������

6RPH� �������� RI� WKH� -DYDQ� UKLQR� SRSXODWLRQ�
LQFUHDVH�LQ������ZDV�GXH�WR�WKH�ELUWK�RI�IRXU�FDOYHV���
7KH� ELUWK� UDWH�ZDV� UHFRUGHG� DW� �������ZKLOVW� WKH�
PRUWDOLW\� UDWH�ZDV��������7KLV�¿QGLQJ� VKRZHG� WKH�
JRRG�JURZWK� UDWH� RI� WKH� -DYDQ� UKLQR�SRSXODWLRQ� LQ�
8MXQJ�.XORQ�1DWLRQDO�3DUN��,W�DOVR�LQGLFDWHG�WKDW�WKH�
8MXQJ�.XORQ�SHQLQVXOD�LV�VWLOO�D�VXLWDEOH�KDELWDW�IRU�
-DYDQ�UKLQRV�

2QH� RI� WKH� VLJQLILFDQW� KDELWDW� FRPSRQHQWV� LV�
DYDLODELOLW\�RI�QXWULHQWV��EHFDXVH�GLHW� LQÀXHQFHV�WKH�
JURZWK�DQG�ZHOIDUH�RI�ZLOGOLIH�SRSXODWLRQV��0DV\¶XG�
HW�DO���������7KH�YDULHW\�RI�SODQW�VSHFLHV�SUHIHUUHG�E\�

WKH�-DYDQ�UKLQR�ZHUH�UHSRUWHG�E\�
UHVHDUFKHUV�WR�EH�����GLIIHUHQW�
VSHFLHV� �+RRJHUZHUI� ������
6FKHQNHO�DQG�6FKHQNHO��������
���� VSHFLHV� �$PPDQ� �������
DQG� ���� VSHFLHV� �0XQWDVLE�
�������,Q�������5DKPDW�IRXQG�
D�QHZ�VSHFLHV�RI�IRRG�FRQVXPHG�
E\� -DYDQ� UKLQRV�� DGGLQJ� WR�
WKH� OLVW��%DVHG�RQ� WKH� DPRXQW�
RI� SODQW� VSHFLHV� FRQVXPHG�
E\� WKH� -DYDQ� UKLQR�� LW� FDQ� EH�
FDWHJRUL]HG� DV� D� JHQHUDOLVW��
*HQHUDOLVW� VSHFLHV� DUH� PRUH�
VXFFHVVIXO�LQ�VXUYLYLQJ��&ROOHV�
HW�DO��������EHFDXVH�WKH\�KDYH�D�
ZLGHU�QLFKH�EUHDGWK��HDFK�IRRG�
VSHFLHV�FDQ�EH�LQWHUFKDQJHDEOH�
�DQG� LPSRUWDQWO\� WKH� DQLPDOV�

DUH�QRW� GHSHQGHQW� RQ�RQO\� D� IHZ�YDULHWLHV� RI� SODQW�
VSHFLHV��

7KH�¿QGLQJ�WKDW�WKH�JURZWK�UDWH�RI�WKH�-DYDQ�UKLQR�
SRSXODWLRQ�ZDV�SRVLWLYH�LQGLFDWHG�WKDW�WKH\�FDQ�FRH[LVW�
ZLWK�WKH�RWKHU�ODUJH�KHUELYRUHV�LQ�XVLQJ�WKH�UHVRXUFHV�
DYDLODELOLW\�RU�WKH�UHVRXUFHV�DYDLODELOLW\�ZDV�DEXQGDQW�
WR�VXSSRUW�WKHP��:LOG�FDWWOH��EDUNLQJ�GHHU�DQG�ZLOG�
ERDU�DUH�DOVR�SUHGDWHG�RQ�E\�GKROH�DQG�OHRSDUG��QRW�
RQO\� -DYDQ� UKLQRV�7KH�SUHVHQFH�RI�SUHGDWRUV� LV�RQH�
RI�WKH�WKUHDWV�WR�WKH�-DYDQ�UKLQRV�H[LVWHQFH�LQ�8MXQJ�
.XORQ�1DWLRQDO�3DUN��7KHVH�SUHGDWRUV�DQG�FRPSHWLWRUV�
RYHUODS�LQ�VSDFH�DQG�WLPH�ZLWK�-DYDQ�UKLQRV�LQ�VRPH�
ORFDWLRQV���3ODWHV���DQG�����VHH�FHQWUH�SDJH�YL��

)URP������WR�������QR�SRDFKLQJ�RI�-DYDQ�UKLQRV�
ZDV�UHSRUWHGDQG�LW�ZDV�RQH�RI�WKH�IDFWRUV�ZKLFK�DOVR�
LQÀXHQFHG�WKHLU�JRRG�JURZWK�UDWH��7KLV�FRQGLWLRQ�LV�
EHLQJ� DFKLHYHG�E\� WKH� HIIRUWV� RI� WKH�8MXQJ�.XORQ�
1DWLRQDO�3DUN�$XWKRULW\��5KLQR�0RQLWRULQJ�8QLW��DQG�
WKH�5KLQR�)RXQGDWLRQ�RI�,QGRQHVLD��5KLQR�3URWHFWLQJ�
8QLW���7KH\�FROODERUDWHG�WR�FRQGXFW�WKH�SDWURO�LQ�-DYDQ�
UKLQR�DUHDV�DQG�DOVR�SURYLGHG�HGXFDWLRQ�WR�LPSURYH�
SXEOLF�DZDUHQHVV�DERXW�WKH�LPSRUWDQFH�RI�-DYDQ�UKLQR�
FRQVHUYDWLRQ�
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Plate 10. (above).  This page see M Haryono et al., Monitoring of Javan Rhino Population in Ujung Kulon 
National Park, Correlation map showingspace use (number/location) of rhino and predators, taken from 
camera clips in Ujung Kulon NP, 2013 
Key: red - leopard (Macon tutul); yellow - dhole/Asiatic wild dog (Anjing hutan); blue - rhino (BadakJawa) 
pp. 82–86  

Plate 11. (below). Space use of rhino and competitors, taken in Ujung Kulon NP, 2013Key:  dark green - 
wild cattle (Banteng); light green-barking deer (kijang); light orange - wild boar (Babihutan);  red - rhino 
(BadakJawa). 
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Plate 10.��DERYH����7KLV�SDJH�VHH�0�+DU\RQR�HW�DO��0RQLWRULQJ�RI�-DYDQ�5KLQR�3RSXODWLRQ�LQ�8MXQJ�.XORQ�
1DWLRQDO�3DUN��&RUUHODWLRQ�PDS�VKRZLQJ�VSDFH�XVH��QXPEHU�ORFDWLRQ��RI�UKLQR�DQG�SUHGDWRUV��WDNHQ�IURP�
FDPHUD�FOLSV�LQ�8MXQJ�.XORQ�13������
.H\��UHG���OHRSDUG��0DFRQ�WXWXO���\HOORZ���GKROH�$VLDWLF�ZLOG�GRJ��$QMLQJ�KXWDQ���EOXH���UKLQR��%DGDN-DZD��
SS����±���
Plate 11.��EHORZ���6SDFH�XVH�RI�UKLQR�DQG�FRPSHWLWRUV��WDNHQ�LQ�8MXQJ�.XORQ�13������.H\���GDUN�JUHHQ�
��ZLOG�FDWWOH��%DQWHQJ���OLJKW�JUHHQ�EDUNLQJ�GHHU��NLMDQJ���OLJKW�RUDQJH���ZLOG�ERDU��%DELKXWDQ����UHG���UKLQR�
�%DGDN-DZD��
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