
Introduction

7KH� -DYDQ� UKLQR� �Rhinoceros sondaicus Desmarest 
������LV�WKH�UDUHVW�DPRQJ�WKH�¿YHH[WDQW�UKLQR�VSHFLHV�
hence it is assessed as Critically Endangered by 
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�
Appendix 1 of the 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�
include: providing managers with information on the 
status  of  wildlife  populations before deciding on 
the appropriate course of conservation action to take; 
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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������



evaluating  the  effectiveness  of  management  actions 
UHODWLYH�WR�VWDWHG�REMHFWLYHV��SURYLGLQJ��WKH�LPSRUWDQW�
feedback loop for learning about which actions lead 
to the success or failure of a particular conservation 
DSSURDFK��LQ�RUGHU�WR�VSHFL¿FDOO\�LQIRUP�DQG�LPSURYH�
upon management practice in the future (Stokes et 
DO�������

6LQFH�������WKH�-DYDQ�UKLQR�SRSXODWLRQ�LQ�8MXQJ�
.XORQ�1DWLRQDO�3DUN�KDV�EHHQ�PRQLWRUHG�E\�XVLQJ�WKH�
footprints count method (Schenckel and Schenckel 
�������SURYLGLQJ�RQO\�DQ�HVWLPDWHG�SRSXODWLRQ�QXPEHU��
In 2010 using this method there was about 50-60 
individuals, and this number has remained the same 
VLQFH�������8.13��������

,Q� ������8MXQJ�.XORQ�1DWLRQDO� 3DUN�$XWKRULW\�
started to use camera video traps to monitor the 
-DYDQ� UKLQR� SRSXODWLRQ�� 7KLV� GHFLVLRQ� ZDV� WDNHQ�
FRQVLGHULQJ� WKH� DGYDQWDJHV� LQ� XVLQJ� FDPHUD� WUDSV��
Camera trapping offers some advantages over direct 
¿HOG�REVHUYDWLRQV�LQFOXGLQJ�EHLQJ�QRQ�LQYDVLYH�ZLWK�
no observer bias, can operate for extended periods 
of time in remote locations and the method provides 

an unambiguous record of the species, date and time 
RI�GHWHFWLRQ��2¶%ULHQ�HW�DO���������LW�FDQ�GHWHFW�DQG�
count animals whatever their activity and without 
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�
threatened mammals in the world, this monitoring 
was established to understand the extent to which the 
SRSXODWLRQ�KDV�LQFUHDVHG��7KLV�PRQLWRULQJ�LV�H[SHFWHG�
to provide information, which can be used to guide the 
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 



Haryono et al.

peninsula is composed of secondary mangrove forest, 
shrub swamp, primary dryland forest, shrub, secondary 
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��
Cicakanggalih, Cibunar, Cikesik, Cibandawoh, 
&LJHQWHU��&LNDUDQJ� DQG�&LMXQJNXORQ��7KHVH� ULYHUV�
provide a source of drinking water, and are used for 
wallowing and bathing by wildlife, which live in 
WKLV�SHQLQVXOD��&XUUHQWO\��8MXQJ�.XORQ�SHQLQVXOD�LV�
WKH� ODVW� KDELWDW� IRU-DYDQ� UKLQR�� ,Q� DGGLWLRQ��8MXQJ�
Kulon Peninsula is also habitat for wild cattle (Bos 
javanicus���EDUNLQJ�GHHU��Muntiacus muntjak��DQG�ZLOG�
boar (Sus scrofa��DV�FRPSHWLWRU�DQG�DOVR�WKH�KDELWDW�IRU�
dhole(Cuon alpinus��DQG�OHRSDUG��Panthera pardus��
DV�SUHGDWRUV�

Data collection

The monitoring was conducted from March to 
December 2013 using 120 camera traps which were 
set to ‘video-mode’ to record the movement and sound 
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�
such as Citadahan, Cikeusik, Cibandawoh, Cigenter, 
7DQMXQJ�7DOHUHQJ�DQG�.DUDQJ�5DQMDQJ��,Q�HDFK�DUHD��
the cameras were placed in the spots which were 
FRQVLGHUHG�WKH�PRVW�KHDYLO\�WUDI¿FNHG�E\�UKLQRV�VXFK�
as the feeding ground tracks, the defecating tracks, the 
wallow tracks and the tracks which were used by rhino 
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�
mammals have individual markings, which can be 
XVHG�IRU�UHFRJQLWLRQ��.UHEV��������:H�XVHG�*ULI¿WKV�

�������FULWHULD�WR�GLIIHUHQWLDWH�EHWZHHQ�WKH�-DYDQ�UKLQRV�
including: size, horn shape, facial wrinkles, neck folds, 
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�
total number of different individuals was used as a 
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�
2012 and an adult female in 2013, the population size 
RI�-DYDQ�UKLQR�LQ������ZDV�D�PLQLPXP����LQGLYLGXDOV�
with a sex ratio of 35 males : 23 females and age 
structure consisting of eight calves : 50 sub adults 
DQG�DGXOWV�

Discussion

By increasing the number of cameras used, the 
population monitoring in 2013 resulted in a greater 
number of useable clips compared with the monitoring 
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�
amount of cameras correlated with the probabality of 
WKH�YLGHR�LPDJHV�FDSWXULQJ�-DYDQ�UKLQRV���

7KH�UDWLR�RI�PDOH���IHPDOH�LQ�-DYDQ�UKLQRV�ZDV��������
LQ������DQG��������LQ�������7RR�PDQ\�PDOHV�LV�RQH�
of the demographic problems, because this condition 
can lead to an increase in the competition for mates 
and harassment of reproductive partners resulting in 
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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the negative effects of Allee effects and demographic 
VWRFKDVWLFLW\�� VRPHWLPHV� OHDGLQJ� WR� H[WLQFWLRQ��7KLV�
is one of the reasons why conservation managers 
may have to potentially manipulate the population 
VH[�UDWLR��:HGHNLQG���������%XW��EHFDXVH�WKH�-DYDQ�
rhino is the smallest and most endangered species 
in one population, it needs careful consideration and 
presents an important management strategy for the 
VXUYLYDO�RI�D�VSHFLHV�RQ�WKH�EULQN�RI�H[WLQFWLRQ��7KHUH�
are some factors which cause a skewing of offspring 
VH[�UDWLR�LQ�DQLPDOV��H�J��WKH�GLHW�RI�WKH�PRWKHU��7KH�
prediction in large ruminants was that females in 
better body condition would produce more male than 
IHPDOH�SURJHQ\��5RVHQIHOG�DQG�5REHUWV��������,I�VH[�
determination is purely environmental, manipulating 
environmental factors in which sex is determined can 
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�

One of the significant habitat components is 
DYDLODELOLW\�RI�QXWULHQWV��EHFDXVH�GLHW� LQÀXHQFHV�WKH�
growth and welfare of wildlife populations (Masy’ud 
HW�DO���������7KH�YDULHW\�RI�SODQW�VSHFLHV�SUHIHUUHG�E\�

WKH�-DYDQ�UKLQR�ZHUH�UHSRUWHG�E\�
researchers to be 150 different 
VSHFLHV� �+RRJHUZHUI� ������
6FKHQNHO�DQG�6FKHQNHO��������
���� VSHFLHV� �$PPDQ� �������
and 252 species (Muntasib 
�������,Q�������5DKPDW�IRXQG�
a new species of food consumed 
E\� -DYDQ� UKLQRV�� DGGLQJ� WR�
WKH� OLVW��%DVHG�RQ� WKH� DPRXQW�
of plant species consumed 
E\� WKH� -DYDQ� UKLQR�� LW� FDQ� EH�
FDWHJRUL]HG� DV� D� JHQHUDOLVW��
*HQHUDOLVW� VSHFLHV� DUH� PRUH�
successful in surviving (Colles 
HW�DO��������EHFDXVH�WKH\�KDYH�D�
wider niche breadth, each food 
species can be interchangeable 
(and importantly the animals 

are not dependent on only a few varieties of plant 
VSHFLHV��

7KH�¿QGLQJ�WKDW�WKH�JURZWK�UDWH�RI�WKH�-DYDQ�UKLQR�
population was positive indicated that they can coexist 
with the other large herbivores in using the resources 
availability or the resources availability was abundant 
WR�VXSSRUW�WKHP��:LOG�FDWWOH��EDUNLQJ�GHHU�DQG�ZLOG�
boar are also predated on by dhole and leopard, not 
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�
was reportedand it was one of the factors which also 
LQÀXHQFHG�WKHLU�JRRG�JURZWK�UDWH��7KLV�FRQGLWLRQ�LV�
EHLQJ� DFKLHYHG�E\� WKH� HIIRUWV� RI� WKH�8MXQJ�.XORQ�
1DWLRQDO�3DUN�$XWKRULW\��5KLQR�0RQLWRULQJ�8QLW��DQG�
the Rhino Foundation of Indonesia (Rhino Protecting 
8QLW���7KH\�FROODERUDWHG�WR�FRQGXFW�WKH�SDWURO�LQ�-DYDQ�
rhino areas and also provided education to improve 
SXEOLF�DZDUHQHVV�DERXW�WKH�LPSRUWDQFH�RI�-DYDQ�UKLQR�
FRQVHUYDWLRQ�
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