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POPULATION DENSITY OF Presbytis rubicunda IN A 
SMALL PRIMARY DIPTEROCARP FOREST IN EAST 
KALIMANTAN, INDONESIAN BORNEO
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ZLJVUK�SHYNLZ[�JP[`�HUK�[OL�ZLJVUK�THQVY�VPS�WYVK\J�
[PVU�HUK�JVTTLYJL�JLU[YL�PU�0UKVULZPH��;OL�:>7-�PZ�
JH[LNVYPZLK� HZ�/\[HU� 3PUK\UN��TLHUPUN� [OH[� P[� KVLZ�
UV[�OH]L�VMÄJPHS�WYV[LJ[PVU�I\[�^HZ�LZ[HISPZOLK�[V�IL�
THUHNLK�HZ�H�̂ H[LY�JH[JOTLU[�HYLH�MVY�[OL�VPS�JVTWH�
U`�º7LY[HTPUH»�PU�)HSPRWHWHU��;OL�:>7-�PZ�WHY[�VM�[OL�
)HSPRWHWHU�)H`�LJVZ`Z[LT��^OPJO�JVUZPZ[Z�VM�H�UL[�
^VYR�VM� MYLZO^H[LY�YP]LYZ��THYPUL�^H[LYZ��THUNYV]LZ��
KPW[LYVJHYW� HZ� ^LSS� HZ� V[OLY� UVU�THUNYV]L� MVYLZ[Z�
�:[HYR�L[�HS����������0[�PZ�JOHYHJ[LYPZLK�I`�OPNO�IPVSVNPJHS�
KP]LYZP[ �̀�HUK� [H_H�WYLZLU[� PU�)HSPRWHWHU�)H`� PUJS\KL�
:\UKH� *SV\KLK� 3LVWHYK� 5LVMLSPZ� KPHYKP� �.�� *\]PLY��
������� 7YVIVZJPZ� 4VURL`� 5HZHSPZ� SHY]H[\Z� �>\YTI��
������ HUK� [OL�*YP[PJHSS`� ,UKHUNLYLK�4HOHRHT�9P]LY�
Z\IWVW\SH[PVU�VM� 0YYH^HKK`�+VSWOPU�6YJHLSSH� IYL]PYV�
Z[YPZ��6^LU�PU�.YH �̀��������9VHK�JVUZ[Y\J[PVU��SVNNPUN�
HUK� [OL� PUJYLHZL� PU�THNUP[\KL� VM� ÄYLZ� K\L� [V� KLMVY�
LZ[H[PVU�HYL�THQVY�JVUZLY]H[PVU�[OYLH[Z� PU�)HSPRWHWHU�
)H �̀� HZ� HUPTHS� WVW\SH[PVUZ� HUK�OHIP[H[Z� HYL�ILJVT�
PUN� PUJYLHZPUNS`� MYHNTLU[LK�� ([� WYLZLU[�� [OL� :>7-»Z�
JVYL� HYLH� PZ� [OL� SHYNLZ[� SV^SHUK�WYPTHY`� MVYLZ[� SLM[� PU�
[OL� ZV\[O�LHZ[LYU� WHY[� VM� ,HZ[� 2HSPTHU[HU� �-YLKYPRZ�
ZVU���������

;OL�Z[\K`�ZP[L�����RT���SPLZ�^P[OPU�[OL�UVY[OLYU�WHY[�
VM�[OL�WYPTHY`�MVYLZ[�^P[OPU�[OL����RT��JVYL�HYLH��>L�
\ZLK�H�Z`Z[LT�VM�[OPY[LLU�WHYHSSLS�SPUL�[YHUZLJ[Z��^OPJO�
^LYL�HSYLHK`�LZ[HISPZOLK�WYPVY�[V�V\Y�Z[\K �̀�;OL�[YHU�
ZLJ[Z� ^LYL� ZL[� ������� T� HWHY[� �H]LYHNL$������ T��
:+$������� HUK� ^LYL� ���������� RT� PU� SLUN[O� �(]LY�
HNL$��  �RT��:+$�������;OL�MVYLZ[�^P[OPU�[OL�[YHUZLJ[�
Z`Z[LT�^HZ�H�TP_[\YL�VM�O\TPK�HUK�KY`�OPSS`�KPW[LYV�
JHYW�MVYLZ[��^P[O�VJJHZPVUHS�ZTHSS�Z^HTW�MVYLZ[�WH[JO�
LZ�� ;OL� H]LYHNL� HUU\HS� YHPUMHSS� PU� [OL�:>7-� PZ� �� ��
TT��:PTIVSVU�L[�HS���������

Study species

7YLZI`[PZ�Y\IPJ\UKH�PZ�H�TLKP\T�IVKPLK��NYHJPSL�HY�
IVYLHS�JVSVIPUL��THSLZ�����RN��MLTHSLZ�����RN"�+H]PLZ�

�7H`UL��� ����LUKLTPJ�[V�[OL�PZSHUK�VM�)VYULV�HUK�
[OL� HKQHJLU[� 2HYPTH[H� 0ZSHUK� �5PQTHU� 
� 4LPQHHYK��
������� ;OL`� SP]L� PU� ZPUNSL�THSL�� T\S[P�MLTHSL� NYV\WZ�
YHUNPUN�MYVT���[V����PUKP]PK\HSZ��:\WYPH[UH�L[�HS���� ��"�
+H]PLZ�� � ��"� ,OSLYZ� :TP[O� 
� ,OSLYZ� :TP[O�� �������
HUK� L_[YH�NYV\W�THSLZ� [`WPJHSS`� MVYT� HSS�THSL� IHUKZ�
VY� [YH]LS� HSVUL� �+H]PLZ�� � ��"� ,OSLYZ� :TP[O� 
� ,OSLYZ�
:TP[O���������7YLZI`[PZ�Y\IPJ\UKH�OHZ�ILLU�VIZLY]LK�
THPUS`�MLLKPUN�VU�MY\P[Z��ZLLKZ�HUK�`V\UN�SLH]LZ��^P[O�
[OL�WYVWVY[PVUZ� VM� JVUZ\TW[PVU� VM� [OLZL� P[LTZ� ]HY`�
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PUN�HJYVZZ�ZP[LZ��:\WYPH[UH�L[�HS���� ��"�+H]PLZ�L[�HS���
� ��"�+H]PLZ���  �"�4HYZOHSS������"�/HU`H�
�)LYUHYK��
����"�,OSLYZ�:TP[O�L[�HS�������I���/VTL�YHUNLZ�VM�[OPZ�
ZWLJPLZ�^LYL� YLWVY[LK� H[� H� U\TILY� VM� ZP[LZ�� YHUNPUN�
MYVT������OH�PU�;HUQ\UN�7\[PUN��:\WYPH[UH�L[�HS���� ����
[V�������OH� PU�:HIHUNH\�-VYLZ[� �,OSLYZ�:TP[O�L[�HS���
����H�

Transect surveys�

;V� TVUP[VY� ^PSK� WVW\SH[PVU� [YLUKZ� V]LY� [PTL� HUK�
\UKLYZ[HUK� JOHUNLZ� PU� LJVSVNPJHS� WH[[LYUZ�� YLWLH[�
LK� Z\Y]L`Z� T\Z[� IL� JVUK\J[LK� \ZPUN� Z[HUKHYKPZLK�
TL[OVKZ�� ;OL� PTWVY[HUJL�VM� YLWL[P[P]L� Z\Y]L`Z�\ZPUN�
PKLU[PJHS�TL[OVKZ�[V�PKLU[PM`�H�WVW\SH[PVU�[YLUK�PZ�OPNO�
SPNO[LK�I`�WYL]PV\Z�Z[\KPLZ��4P[HUP�L[�HS�������"�4IVYH�

�4LPRSL�� ������� +PZ[HUJL� ZHTWSPUN� PZ� IHZLK� VU� [OL�

KL[LJ[PVU�M\UJ[PVU�N�`���P�L���[OL�Z[H[PZ[PJHS�WYVIHIPSP[`�VM�
ZLLPUN�HU�VIQLJ[�H[�H����T�KPZ[HUJL�MYVT�[OL�[YHUZLJ[�
SPUL� �)\JRSHUK�L[�HS����������HUK� PZ�JVUZPKLYLK�HU�LM�
MLJ[P]L�TL[OVK�MVY�LZ[PTH[PUN�HUK�TVUP[VYPUN�KLUZP[PLZ�
VM� ]HYPV\Z� [H_H�� Z\JO� HZ� KLLY� �-VJHYKP� L[� HS��� �������
IPYKZ��4HYX\LZ�L[�HS���������HUK�WYPTH[LZ��1VOUZVU�L[�
HS�������"�,OSLYZ�:TP[O�
�,OSLYZ�:TP[O���������(UHS`�
ZPZ�^P[O�[OL�WYVNYHT�+0:;(5*,��;OVTHZ�L[�HS���������
LUHISLZ�\ZLYZ�[V�JOVVZL�KPMMLYLU[�WHYHTL[LYZ�[V�VI[HPU�
H�Ä[�IL[^LLU�[OL�Z[H[PZ[PJHS�TVKLS�HUK�[OL�Z\Y]L`�KH[H��

>L� LZ[PTH[LK� WVW\SH[PVU� KLUZP[`� VM� 7�� Y\IPJ\UKH�
\ZPUN�KPZ[HUJL�ZHTWSPUN�VU�SPUL�[YHUZLJ[Z��)\JRSHUK�L[�
HS��� ����"� ;OVTHZ� L[� HS��� �������>L�^HSRLK� [OPY[LLU�
WHYHSSLS�[YHUZLJ[Z�PU�[^V�VY�[OYLL�[LHTZ�ZPT\S[HULV\ZS �̀�
THPU[HPUPUN�%����T�KPZ[HUJL�IL[^LLU�[LHTZ�K\YPUN�HSS�

Fig. 1.�4HW�HUK�SVJH[PVU�VM�Z[\K`�ZP[L
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Z\Y]L`Z��(SS� [LHT�TLTILYZ�JVUK\J[LK�WYPVY�WYHJ[PJL�
Z\Y]L`Z� HUK� VUL�^LLR� VM� [YHPUPUN� VU� KH[H� JVSSLJ[PVU�
^P[O�HU�LZ[HISPZOLK�Z\Y]L`�WYV[VJVS��+\YPUN�Z\Y]L`Z�̂ L�
TLHZ\YLK�KPZ[HUJLZ�]PZ\HSS �̀�HZ�[OL�\ZL�VM�SHZLY�YHUNL�
ÄUKLYZ� JV\SK� UV[� WYV]PKL� \Z�^P[O� [Y\L� KPZ[HUJLZ� IL�
JH\ZL�VM� [OL�KLUZL�Z[Y\J[\YL�VM� [OL�MVYLZ[��;V�LUZ\YL�
[OH[�KPZ[HUJLZ�^LYL�YLJVYKLK�WYLJPZLS`�HUK�[V�YLK\JL�
YLZLHYJOLY�IPHZ��^L�JHYYPLK�V\[�KPZ[HUJL�[YHPUPUN�^P[O�
[OL�HPK�VM�H�TLHZ\YPUN�[HWL�HUK�SHZLY�YHUNL�ÄUKLY�L]L�
Y`�����KH`Z�[OYV\NOV\[�[OL�Z[\K`�WLYPVK�

([�LHJO�KL[LJ[PVU�VM�7��Y\IPJ\UKH�^L�JVSSLJ[LK�[OL�
MVSSV^PUN� KH[H!� NYV\W� ZPaL�� NYV\W� ZWYLHK�� KPZ[HUJL�
IL[^LLU� [OL� VIZLY]LY� HUK� [OL� JLU[YL� VM� [OL� NYV\W��
JVTWHZZ�ILHYPUN�VM� [OL�JLU[YL�VM� [OL�NYV\W�HUK� [OL�
[YHUZLJ[� �SH[LY� JHSJ\SH[LK� [V� HUNSL� HUK� [OLU� WLYWLU�
KPJ\SHY� KPZ[HUJL��� OLPNO[� HIV]L� NYV\UK� VM� VIZLY]LK�
HUPTHSZ�� NYV\W� JVTWVZP[PVU� HUK� YLZWVUZL�ILOH]PV\Y�
[V�V\Y�WYLZLUJL��>L�YLJVYKLK�HSS�KH[H�H[�[OL�HUPTHSZ»�
PUP[PHS� SVJH[PVU��(Z�7�� Y\IPJ\UKH� PZ� RUV^U� [V� ZWSP[� PU[V�
Z\INYV\WZ�MVY�MVYHNPUN�K\YPUN�[OL�KH`��:\WYPH[UH�L[�HS���
� �����^L�JVUZPKLYLK�HSS� HUPTHSZ�LUJV\U[LYLK�^P[OPU�
����T�VM�[OL�ÄYZ[�KL[LJ[PVU�HZ�[OL�ZHTL�NYV\W��[O\Z�HZ�
H�ZPUNSL�ZPNO[PUN�L]LU[��>L�^HSRLK�[^V�[YHUZLJ[Z�WLY�
[LHT"�VUL� PU� [OL�TVYUPUN�IL[^LLU���!���HUK���!���

O�HUK�VUL�PU�[OL�HM[LYUVVU�IL[^LLU���!���HUK���!���
O�� H[� HU�H]LYHNL�^HSRPUN�ZWLLK�VM�e��RT�O��>L�KPK�
UV[�JVUK\J[�Z\Y]L`Z�K\YPUN�TPKKH`�OV\YZ��YHPU`�KH`Z�
VY� Z[YVUN�^PUK� HZ�7�� Y\IPJ\UKH� ILJVTLZ� SLZZ� HJ[P]L�
K\YPUN� [OLZL�WLYPVKZ�� [O\Z� YLK\JPUN�KL[LJ[HIPSP[`� �+(�
,OSLYZ�:TP[O��WLYZ��VIZ����>OLYL�WVZZPISL��^L�MVSSV^LK�
HUK� VIZLY]LK� [OL� SHUN\YZ� \U[PS� ^L� JV\SK� VI[HPU� M\SS�
NYV\W�JV\U[Z��6U����VM�Z\JO�LUJV\U[LYZ�^L�^LYL�HISL�
[V�VIZLY]L�NYV\WZ�NH[OLYPUN�HUK�YLTHPUPUN�VU�LTLY�
NLU[� [YLLZ� MVY� HWWYV_PTH[LS`� ��� TPU\[LZ"� [O\Z� ^LYL�
JVUÄKLU[�[OH[�HSS�HUPTHSZ�PU�[OL�NYV\W�^LYL�JV\U[LK�

Vegetation sampling

;V�TLHZ\YL�OHIP[H[� JOHYHJ[LYPZ[PJZ�^L�LZ[HISPZOLK�
��� WSV[Z�� H� ZHTWSL� ZPaL� JVUZPKLYLK� SHYNL� LUV\NO� [V�
VI[HPU�H�NVVK�YLWYLZLU[H[PVU�VM�[OL�OHIP[H[�^P[OPU�[OL�
Z[\K`�ZP[L� �.HUaOVYU���������7SV[Z�TLHZ\YLK����T�_�
���T��HUK�^LYL�Z`Z[LTH[PJHSS`� SVJH[LK�VU�IV[O�ZPKLZ�
VM�[YHUZLJ[�SPULZ�H[�H�TPUPT\T�KPZ[HUJL�VM����T�MYVT�
LHJO�V[OLY�[V�LUZ\YL�ZHTWSPUN� PUKLWLUKLUJL��;V�HZ�
ZLZZ� ]LNL[H[PVU� Z[Y\J[\YL� ^L� YLJVYKLK� [OL� MVSSV^PUN�
KH[H!�KPHTL[LY�H[�IYLHZ[�OLPNO[��+)/��VM�HSS�[OL�����JT�
+)/�[YLLZ��OLPNO[�VM�HSS�����+)/�[YLLZ��TLHZ\YLK�VU�
HU�VYKPUHS�ZJHSL!�����T�������T��L[J���HUK�[V[HS�U\TILY�
VM�[YLLZ��.HUaOVYU������"�/HTHYK�L[�HS���������

Fig. 2.�,Z[PTH[LK�KL[LJ[PVU�M\UJ[PVU�MVY�7��Y\IPJ\UKH�IHZLK�VU�[OL�ILZ[�TVKLS�JVTW\[LK�PU�+0:;(5*,�
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Data analysis

>L� LU[LYLK� Z\Y]L`� KH[H� PU[V� +0:;(5*,� ]�� ����
�;OVTHZ�L[�HS����������HUK�L]HS\H[LK�H�U\TILY�VM�TVK�
LSZ�MVY�ZLSLJ[PUN�[OL�VUL�^P[O�[OL�ILZ[�Ä[��>L�HUHS`ZLK�
[OL�Z\Y]L`�KH[H�\ZPUN�[OYLL�KL[LJ[PVU�WYVIHIPSP[`�M\UJ�
[PVUZ!�\UPMVYT��OHSM�UVYTHS�HUK�OHaHYK� YH[L��^P[O�HUK�
^P[OV\[� JVZPUL� HUK� ZPTWSL� WVS`UVTPHS� HKQ\Z[TLU[Z��
<WVU� H� ]PZ\HS� PUZWLJ[PVU� VM� [OL� ZPNO[PUN� KPZ[HUJLZ�
OPZ[VNYHTZ� �-PN�� ����^L�KPZJHYKLK� [OL�V\[LYTVZ[�VI�
ZLY]H[PVUZ�I`�ZLSLJ[PUN�H�YPNO[� [Y\UJH[PVU� ���������T��
[V� LSPTPUH[L� VI]PV\Z� V\[SPLYZ� �)\JRSHUK� L[� HS��� �������
*\[�WVPU[Z�^LYL�THPU[HPULK�H[�LX\HS�ZPNO[PUN�KPZ[HUJL�
PU[LY]HSZ��>L� \ZLK� [OL� (RHPRL»Z� 0UMVYTH[PVU� *YP[LYPVU�
�(0*�� HUK�HZZLZZLK� [OL�KLS[H�(0*�HZ�HU� PUKPJH[VY� MVY�
ZLSLJ[PUN�[OL�TVKLS� �)\JRSHUK�L[�HS�������"�)\YUOHT�

�(UKLYZVU���������

;V�LZ[PTH[L�[OL�TLHU�JS\Z[LY�ZPaL�^L�\ZLK�[OL�ZPaL�
IPHZ�YLNYLZZPVU�JVTW\[LK�I`�[OL�ZVM[^HYL�+0:;(5*,��
^OPJO�[LZ[Z�[OL�VIZLY]LK�JS\Z[LY�ZPaL�HNHPUZ[� [OL�LZ�
[PTH[LK�KL[LJ[PVU�WYVIHIPSP[`� �)\JRSHUK� L[� HS��� �������
0U� HKKP[PVU�� ^L� JVUZPKLYLK� [OH[� TLHU� JS\Z[LY� ZPaL�
^HZ�SPRLS`�[V�IL�\UKLYLZ[PTH[LK�K\L�[V�[OL�KPMÄJ\S[`�PU�
KL[LJ[PUN�HSS�HUPTHSZ� PU� [OL�NYV\W�K\YPUN�JLUZ\Z� PU�H�
KLUZL�MVYLZ[��/HZZLS�-PUULNHU�L[�HS����������;OLYLMVYL�
^L�JHSJ\SH[LK� [OL�H]LYHNL�U\TILY�VM� PUKP]PK\HSZ�RT��
HUK�HI\UKHUJL�IV[O�^P[O�[OL�TLHU�JS\Z[LY�ZPaL��������
:,�������HZ�^LSS�HZ�MYVT�[OL�TLHU�NYV\W�ZPaL�JHSJ\�
SH[LK�MYVT�VIZLY]H[PVUZ�^OLYL�M\SS�NYV\W�JV\U[Z�^LYL�
VI[HPULK��

RESULTS

;OLYL�^HZ�UV�ZPNUPÄJHU[�KPMMLYLUJL�PU�[OL�U\TILY�VM�
VIZLY]H[PVUZ� VM�7�� Y\IPJ\UKH� �5�$����5�$����5�$��"�
JOP�ZX\HYL!�Ȥ����$�������W$���� ��� HUK� PU� [OL�TLHUZ�
VM� LZ[PTH[LK� WLYWLUKPJ\SHY� KPZ[HUJLZ� �(56=(!� -����
���$������� W$������� HJYVZZ� [OL� [OYLL� Z\Y]L`� [LHTZ��
;OL� LZ[PTH[LK� JS\Z[LY� ZPaL� KPK� UV[� KPMMLY� HJYVZZ� [OL�
[OYLL� Z\Y]L`� [LHTZ� �2Y\ZRHS�>HSSPZ!� /���$�������
W$��������HZ�^LSS�HZ�HJYVZZ�[YHUZLJ[�SPULZ��2Y\ZRHS�>HSSPZ!�
/����$� ������W$��������>L�HSZV�MV\UK�UV�JVYYLSH[PVU�
IL[^LLU�LZ[PTH[LK�WLYWLUKPJ\SHY�KPZ[HUJLZ�HUK�JS\Z�
[LY�ZPaLZ��5$� ���:WLHYTHU»Z!�YZ$�������W$�� �����[O\Z�
^L�JVUJS\KLK�[OLYL�^HZ�UV�PU[LY�VIZLY]LY�IPHZ�PU�[OL�
ZPNO[PUN�KH[H�

Population density

>L�Z\Y]L`LK���� SPUL� [YHUZLJ[Z� MVY� H� [V[HS� LMMVY[� VM�
�������RT��+\YPUN�[OL�Z\Y]L`Z�̂ L�VIZLY]LK�� �NYV\WZ�
VM�7�� Y\IPJ\UKH��^P[O�H�TLHU�LUJV\U[LY� YH[L�VM������
NYV\WZ�RT� Z\Y]L`LK� � ��� *0$������������ 6IZLY]LK�
TLHU�JS\Z[LY�ZPaL�^HZ�LZ[PTH[LK�[V�IL������PUKP]PK\�
HSZ��:,$�������)HZLK�VU�[OL�ZPaL�IPHZ�YLNYLZZPVU�JVT�
W\[LK� I`� +0:;(5*,�� [OL� L_WLJ[LK� JS\Z[LY� ZPaL� ^HZ�
LZ[PTH[LK�H[������PUKP]PK\HSZ��:,$�������(SS�ZP_�TVKLSZ�
ZLSLJ[LK�HZ�[OL�WV[LU[PHS�ILZ[�VULZ�KPZWSH`LK�H�KLS[H�
(0*�#���)\YUOHT�
�(UKLYZVU���������+PMMLYLUJLZ�IL�
[^LLU�(RHPRL�^LPNO[Z�^LYL�TPUPTHS��#�������;OL�OHSM�
UVYTHS� RL`� ^P[O� JVZPUL� HKQ\Z[TLU[Z� OHK� [OL� SV^LZ[�
(0*� �� ������HUK�^HZ�[O\Z�JOVZLU�HZ�[OL�TVZ[�Z\P[�

Table 1. +LUZP[`�LZ[PTH[LZ�VI[HPULK�MYVT�]HYPV\Z�TVKLSZ�HZ�JVTW\[LK�I`�+0:;(5*,�]������

Model 
(adj., RT)

AIC ESW Density 
(groups/km2)

N GOF 
K-S p

GOF 
Chi-sq p

Detection 
Probability

/HSM�UVYTHS�
�*��%�����T�

� ���� ����� ����
���������������

��� � ����� ����
������� ��������

/HSM�UVYTHS�
�%���T�

������ ����� �� ��
�����������������

��� �� �� ����� �� ��
�����������������

/HSM�UVYTHS�
�:7�� ��

������ ���� �� ��
�����������������

��� �� �� ����� �� ��
�����������������

/HSM�UVYTHS�
�����

������ � ��� �����
��������� �������

��� ����� ����� �����
�����������������

/HaHYK�YH[L�
�����

������ ����� �� ��
�����������������

��� �� �� ��� � �� �
���� ������������

<UPMVYT�
�����

������ ����� �����
����������������

��� ����� ����� �����
����������������

5V[L!�+LUZP[PLZ�HYL�WYV]PKLK�^P[O�[OL� ���JVUÄKLUJL�PU[LY]HS�HUK�[OL�JVLMÄJPLU[�VM�]HYPH[PVU�
9;$YPNO[�[Y\UJH[PVU"�(0*$(RHPRL»Z�0UMVYTH[PVU�*YP[LYPVU"�,:>$LMMLJ[P]L�Z[YPW�^PK[O"�5$HI\UKHUJL"�.6-�2�:�
W$NVVKULZZ�VM�Ä[�2VSTVNVYV]�:TPYUV]�[LZ["�.6-�*OP�ZX�W$NVVKULZZ�VM�Ä[�*OP�ZX\HYL�[LZ["�*VZ$JVZPUL�
HKQ\Z[TLU["�:7$ZPTWSL�WVS`UVTPHS�HKQ\Z[TLU[
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HISL�TVKLS��0[�HSZV�ZOV^LK�H�OPNO�NVVKULZZ�VM�Ä[�]HS\L�
�������JOP�ZX\HYL�[LZ[Z�VM�WYVIHIPSP[`���^P[O�H�KL[LJ[PVU�
WYVIHIPSP[`�VM������ ���*0$������ ���;HISL�����+LUZP[`�
VM�7��Y\IPJ\UKH�PU�[OL����RT��WYPZ[PUL�KPW[LYVJHYW�MVYLZ[�
^HZ�LZ[PTH[LK� [V�IL������NYV\WZ�RT�� � ���*0$����
������HUK�������PUKP]PK\HSZ�RT��� ���*0$��� ���������
IHZLK�VU�[OL�OHSM�UVYTHS�JVZPUL��

>L�^LYL� HISL� [V� VI[HPU� M\SS� NYV\W� JV\U[Z� VU� ���
VJJHZPVUZ��MYVT�^OPJO�^L�JHSJ\SH[LK�[OL�TLHU�NYV\W�
ZPaL�[V�IL�����PUKP]PK\HSZ��HUK�[OL�WVW\SH[PVU�KLUZP[`�[V�
IL�������PUKP]PK\HSZ�RT���

Other primates recorded

0U�HKKP[PVU�[V�7��Y\IPJ\UKH�^P[OPU�[OL�Z[\K`�HYLH�^L�
VIZLY]LK�ZP_�PUKP]PK\HSZ��[^V�NYV\WZ��VM�)VYULHU�6YHU�
N\[HU�7VUNV�W`NTHL\Z��3PUUHL\Z������������PUKP]PK\�
HSZ� �ZP_�NYV\WZ��VM�4�SSLY»Z�.PIIVU�/`SVIH[LZ�T\LSSLYP�
4HY[PU�����������PUKP]PK\HSZ��[^V�NYV\WZ��VM�7PN�[HPSLK�
4HJHX\L� 4HJHJH� ULTLZ[YPUH� �3PUUHL\Z�� ������� ���
PUKP]PK\HSZ� �[^V� NYV\WZ�� VM� 3VUN�[HPSLK� 4HJHX\L�4��
MHZJPJ\SHYPZ� �9HMÅLZ�� ������ HUK� MV\Y� PUKP]PK\HSZ� �VUL�
NYV\W��VM�>OP[L�MYVU[LK�3HUN\Y�7YLZI`[PZ�MYVU[H[H��4�S�
SLY��������

Vegetation sampling

>L�YLJVYKLK�����[YLLZ�PU�[OL�WYPTHY`�MVYLZ[�PU�H�[V�
[HS�ZHTWSPUN�HYLH�VM������OH�HUK�JVTW\[LK�]LNL[H[PVU�
]HYPHISLZ��;HISL�����

6M�[OL�[V[HS�[YLLZ�YLJVYKLK��TVZ[�[YLLZ�������^LYL�
#���T�[HSS��H�ML^�������^LYL�������T�[HSS�HUK�H�]LY`�
ML^��������L_JLLKLK����T��;OL�OLPNO[�VM�7��Y\IPJ\UKH�
HIV]L� [OL� NYV\UK� �������T��^HZ� ZPNUPÄJHU[S`� OPNOLY�
[OHU� [OL�TLKPHU�]LNL[H[PVU�OLPNO[� �������T�� �4HUU�
>OP[UL`�<$��� ����W#�������

DISCUSSION

+LUZP[`�VM�7�� Y\IPJ\UKH�^P[OPU� [OL����RT��WYPTHY`�
KPW[LYVJHYW� MVYLZ[� PU�:\UNHP�>HPU�^HZ� YLSH[P]LS`� OPNO�
^P[OPU�NLU\Z�7YLZI`[PZ��2PYRWH[YPJR���������+LUZP[PLZ�VM�
/VZL»Z�3HUN\YZ�7��OVZLP��;OVTHZ����� ��HYL�YLWVY[LK�
[V�YHUNL�MYVT�����PUKP]PK\HSZ�RT��PU�H�`V\UN�ZLJVUK�
HY`�MVYLZ[�[V���� � PUKP]PK\HSZ�RT�� PU�WYPTHY`�OPSS� MVYLZ[�
�5PQTHU�� ������� (� KLUZP[`� VM� ���� PUKP]PK\HSZ�RT��^HZ�
LZ[PTH[LK�MVY�5H[\UH�0ZSHUK�3HUN\Y�7��UH[\UHL��;OVT�
HZ�
�/HY[L[���� ���VU�)\UN\YHU�0ZSHUK��3HTTLY[PUR�L[�
HS����������HUK������PUKP]PK\HSZ�RT��^LYL�YLWVY[LK�MVY�
4LU[H^HP�3HUN\Y�7��WV[LUaPHUP� �)VUHWHY[L��������VU�
:PILY\[�0ZSHUK��>H[HUHIL��� �����

*VTWHYLK� ^P[O� WYL]PV\Z� KPZ[HUJL� ZHTWSPUN� KLU�
ZP[`�LZ[PTH[LZ�VM�7��Y\IPJ\UKH��)SV\JO��  �"�4HYZOHSS��
����"�,OSLYZ�:TP[O�
�,OSLYZ�:TP[O��������� [OPZ�Z[\K`�

ZOV^LK�[OL�OPNOLZ[�NYV\W�KLUZP[`�[V�KH[L��6\Y�TLHU�
NYV\W�ZPaL�HUK�NYV\W�KLUZP[`�KPMMLY�MYVT�[OVZL�YLWVY[LK�
I`�5PQTHU�
�5LRHYPZ� ��������TVZ[� SPRLS`�K\L�[V�KPMMLY�
LUJLZ�PU�TL[OVKZ�VM�Z\Y]L`�KLZPNU�HUK�KH[H�HUHS`ZPZ�
�;HISL� ���� 6\Y� WVW\SH[PVU� KLUZP[`� LZ[PTH[L�� OV^L]LY��
PZ�JVTWHYHISL�[V�[OH[�MYVT�[OL��   ������Z\Y]L`Z�PU�
[OL�:>7-��5PQTHU�
�5LRHYPZ���������;O\Z�H[�WYLZLU[��
[OL�:\UNHP�>HPU�WVW\SH[PVU�VM�7��Y\IPJ\UKH�HWWLHYZ�[V�
IL�Z[HISL�^P[OPU�[OL�WYPTHY`�MVYLZ[��0U�:HYH^HR��ZPTPSHY�
WVW\SH[PVU�KLUZP[PLZ�VM�7��Y\IPJ\UKH�^LYL�MV\UK�PU�[OL�
WYPTHY`�KPW[LYVJHYW� MVYLZ[Z��^OLYL�Z`TWH[YPJ�WYPTH[L�
ZWLJPLZ�HZZLTISHNLZ�JVPUJPKLK�^P[O�[OVZL�SP]PUN�PU�[OL�
:>7-��)SV\JO���  ����;OLZL�KH[H�Z\NNLZ[�[OH[�\UKPZ�
[\YILK�KPW[LYVJHYW� MVYLZ[Z�JHU�Z\WWVY[� YLSH[P]LS`�OPNO�
KLUZP[PLZ�VM�7��Y\IPJ\UKH�

)L[^LLU������HUK������P[�HWWLHYZ�[OH[�[OLYL�^HZ�
HU�PUJYLHZL�PU�[YLL�KLUZP[`�^P[OPU�[OL�:>7-»Z�WYPTHY`�
OHIP[H[�� ^P[O� H� ZSPNO[� IPHZ� [V^HYKZ� SHYNLY� [YLLZ�� 6\Y�
V]LYHSS� [YLL� KLUZP[`� ����� JT� +)/�� ^HZ� KV\ISL� [OH[�
MV\UK�I`�:SPR�
�,PJOOVYU��������PU�[OL�ZHTL�OHIP[H[�PU�
������;OL�WYVWVY[PVU�VM�����JT��+)/�[YLLZ�[OH[�^L�
MV\UK� PU� �����^HZ� ������ OPNOLY� [OHU� [OH[� YLWVY[LK�
I`�:SPR�
�,PJOOVYU���������;OLZL�HYL�WYVTPZPUN�YLZ\S[Z�
MVY� [OL�JVUZLY]H[PVU�VM�7�� Y\IPJ\UKH� PU� [OL�:>7-��HZ�
SHYNL� [YLLZ� YLWYLZLU[� H� ZPNUPÄJHU[� ZV\YJL� VM� MVVK� MVY�
[OPZ�JVSVIPUL��,OSLYZ�:TP[O�L[�HS�������I"�,OSLYZ�:TP[O�

�,OSLYZ�:TP[O�� �������(� YLSH[P]LS`� OPNO� H]HPSHIPSP[`� VM�
SHYNL�� WYLMLYYLK�MVVK�ILHYPUN� Z[LTZ� HWWLHYZ� [V� WSH`�
H� JY\JPHS� YVSL� MVY� KL[LYTPUPUN� [OL� WYLZLUJL� VM�7�� Y\�
IPJ\UKH� �,OSLYZ� :TP[O� 
� ,OSLYZ� :TP[O�� �������>P[OPU�
[OL�TP_LK�Z^HTW�MVYLZ[�PU�:HIHUNH\��,OSLYZ�:TP[O�L[�
HS�� �����I�� MV\UK�H�WVZP[P]L�JVYYLSH[PVU�IL[^LLU�MY\P[�
PUN�[YLL�+)/�HUK�[OL�SLUN[O�VM�[PTL�[OH[�7��Y\IPJ\UKH�
ZWLU[�MLLKPUN�

0U�[OL�:>7-�[OL�THQVYP[`�VM�[YLLZ�^LYL�^LSS�ILSV^�
���T�OPNO��0U�)HYP[V�<S\�]LNL[H[PVU�OLPNO[�^HZ�MV\UK�
[V�IL�OPNOLY�YLSH[P]L�[V�[OL�:>7-��^P[O�[OL�TLHU�OLPNO[�

Table 2.�=LNL[H[PVU�JOHYHJ[LYPZ[PJZ�^P[OPU�[OL�WYPTHY`�
MVYLZ[�PU�:>7-��

Vegetation attributes SWPF primary 
forest*

4LHU�+)/��JT� ������������

+LUZP[`��Z[LTZ�OH� � ������������

7YVWVY[PVU�VM�����JT�+)/�[YLLZ���� ����

)HZHS�HYLH��T��OH� � ����������

4LKPHU�[YLL�OLPNO[��T� �����

*HUVW`�JV]LY���� ���������� ��

��=HS\LZ�HYL�NP]LU�^P[O�Z[HUKHYK�LYYVYZ�
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Table 3.�*VTWHYPZVU�VM�KLUZP[`�LZ[PTH[L�VM�7��Y\IPJ\UKH�HJYVZZ�)VYULV��

Study site Forest type
Pop. density 

(ind/km2)
Group 
size

Survey 
method

Group size 
estimation method

Source

:\UNHP�>HPU�7YV[LJ�
[PVU�-VYLZ[��,HZ[�2H�
SPTHU[HU��0UKVULZPH

7YPTHY`�
KPW[LYVJHYW�
MVYLZ[

���� ��� 3PUL�[YHUZLJ[�
���

*VTWSL[L�JV\U[Z�
MYVT����NYV\WZ�
VIZLY]LK�K\YPUN�
Z\Y]L`Z

5PQTHU�
�
5LRHYPZ������

:\UNHP�>HPU�7YV[LJ�
[PVU�-VYLZ[��,HZ[�2H�
SPTHU[HU��0UKVULZPH

7YPTHY`�
KPW[LYVJHYW�
MVYLZ[

���� ��� 3PUL�[YHUZLJ[�
������+0:�
;(5*,

*VTWSL[L�JV\U[Z�
MYVT����NYV\W�
LUJV\U[LYZ�K\YPUN�
Z\Y]L`

;OPZ�Z[\K`

:HIHUNH\��*LU[YHS�
2HSPTHU[HU��0UKV�
ULZPH

7LH[�Z^HTW�
MVYLZ[

���� � 3PUL�[YHUZLJ[�
������+0:�
;(5*,

6IZLY]H[PVU�HUK�
JVTWSL[L�JV\U[Z�VM�
��NYV\WZ

,OSLYZ�:TP[O�

�,OSLYZ�
:TP[O������

.\U\UN�7HS\UN�57��
>LZ[�2HSPTHU[HU��
0UKVULZPH

(SS\]PHS�ILUJO ���� ��� 3PUL�[YHUZLJ[�
�����+0:;(5*,

6IZLY]H[PVU�K\YPUN�
Z\Y]L`Z

4HYZOHSS�
����"�����

.\U\UN�7HS\UN�57��
>LZ[�2HSPTHU[HU��
0UKVULZPH

3V^SHUK�ZHUK�
Z[VUL

�� �� 3PUL�[YHUZLJ[�
�����+0:;(5*,

6IZLY]H[PVU�K\YPUN�
Z\Y]L`Z

4HYZOHSS��
����"�����

.\U\UN�7HS\UN�57��
>LZ[�2HSPTHU[HU��
0UKVULZPH

-YLZO^H[LY�
Z^HTW

��� � 3PUL�[YHUZLJ[�
�����+0:;(5*,

6IZLY]H[PVU�K\YPUN�
Z\Y]L`Z

4HYZOHSS��
����"�����

.\U\UN�7HS\UN�57��
>LZ[�2HSPTHU[HU��
0UKVULZPH

7LH[�Z^HTW ��� ��� 3PUL�[YHUZLJ[�
�����+0:;(5*,

6IZLY]H[PVU�K\YPUN�
Z\Y]L`Z

4HYZOHSS��
����"�����

.\U\UN�7HS\UN�57��
>LZ[�2HSPTHU[HU��
0UKVULZPH

3V^SHUK�NYHU�
P[L�MVYLZ[

��� ��� 3PUL�[YHUZLJ[�
�����+0:;(5*,

6IZLY]H[PVU�K\YPUN�
Z\Y]L`Z

4HYZOHSS��
����"�����

.\U\UN�7HS\UN�57��
>LZ[�2HSPTHU[HU��
0UKVULZPH

<WSHUK�NYHUP[L�
MVYLZ[

�� ��� 3PUL�[YHUZLJ[�
�����+0:;(5*,

6IZLY]H[PVU�K\YPUN�
Z\Y]L`Z

4HYZOHSS��
����"�����

.\U\UN�7HS\UN�57��
>LZ[�2HSPTHU[HU��
0UKVULZPH

4VU[HUL�
MVYLZ[

���� ��� 3PUL�[YHUZLJ[�
�����+0:;(5*,

6IZLY]H[PVU�K\YPUN�
Z\Y]L`Z

4HYZOHSS��
����"�����

3HUQHR�,U[PTH\�
>PSKSPML�:HUJ[\HY �̀�
:HYH^HR��4HSH`ZPH

7YPTHY`�
KPW[LYVJHYW�
MVYLZ[

���� ��� 3PUL�[YHUZLJ[��
;9(5:,*;

,Z[PTH[PVU�MYVT�
JV\U[Z�HUK�ZV\UK�
TV]LTLU[Z�K\YPUN�
Z\Y]L`

)SV\JO���  �

3HUQHR�,U[PTH\�
>PSKSPML�:HUJ[\HY �̀�
:HYH^HR��4HSH`ZPH

7YPTHY`�HUK�
ZLJVUKHY`�
KPW[LYVJHYW�
MVYLZ[

���� ��� 3PUL�[YHUZLJ[��
;9(5:,*;

,Z[PTH[PVU�MYVT�
JV\U[Z�HUK�ZV\UK�
TV]LTLU[Z�K\YPUN�
Z\Y]L`

)SV\JO���  �

3HUQHR�,U[PTH\�
>PSKSPML�:HUJ[\HY �̀�
:HYH^HR��4HSH`ZPH

7YPTHY`�HUK�
ZLJVUKHY`�
OLH]PS`�KPZ�
[\YILK�MVYLZ[

��� ��� 3PUL�[YHUZLJ[��
;9(5:,*;

,Z[PTH[PVU�MYVT�
JV\U[Z�HUK�ZV\UK�
TV]LTLU[Z�K\YPUN�
Z\Y]L`

)SV\JO���  �

)HYP[V�<S\��*LU[YHS�
2HSPTHU[HU��0UKV�
ULZPH

4P_LK�SV^SHUK�
KPW[LYVJHYW�
MVYLZ[

��� ��� 9LN\SHY�TVUP�
[VYPUN

9LN\SHY�TVUP[VYPUN� 4J*VURL`�

�*OP]LYZ��
����
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VM�[YLLZ�YHUNPUN�MYVT�� �T�PU�VSK�ZLJVUKHY`�MVYLZ[�[V�
�����T� PU�WYPTHY`� MVYLZ[� �)YLHYSL`�L[�HS����������-YVT�
[OL�VIZLY]H[PVUZ�THKL�K\YPUN�V\Y�Z\Y]L �̀�7��Y\IPJ\UKH�
HWWLHYLK� [V� WYLMLY� L_WSVP[PUN� [OL� JHUVW`� HIV]L� [OL�
TLKPHU�]LNL[H[PVU�OLPNO[�� 0U�:HIHUNH\�-VYLZ[��7��Y\�
IPJ\UKH�L_JS\ZP]LS`�ZLSLJ[LK�SHYNL��[HSS�[YLLZ�HZ�ZSLLW�
PUN� ZP[LZ� ����� JT�+)/� HUK� ����T� [HSS� [YLLZ� B,OSLYZ�
:TP[O�� ����HD��� 0U� HKKP[PVU��5PQTHU� 
�5LRHYPZ� �������
MV\UK�[OH[�HZ�H�YLZWVUZL�[V�O\THU�WYLZLUJL��7��Y\IP�
J\UKH�ÅLK�\W^HYKZ�TVYL�VM[LU�HUK�̂ V\SK�VUS`�\ZL�[OL�
NYV\UK�VY�\UKLY�Z[VYL`�HZ�H�ÅLLPUN�YV\[L�VU�YHYL�VJ�
JHZPVUZ��;OPZ�ZWLJPLZ�PZ�[OLYLMVYL�SPRLS`�[V�YLS`�VU�[HSSLY�
LTLYNLU[�[YLLZ�[V�H]VPK�WYLKH[VYZ�HUK�\ZL�[OL�YLSH[P]L�
S`�OPNO�JHUVW`�[V�[YH]LS�HUK�MLLK��;OLZL�ÄUKPUNZ�TPNO[�
OH]L�PTWVY[HU[�JVUZLY]H[PVU�PTWSPJH[PVUZ��HZ�ZLSLJ[P]L�
SVNNPUN�JH\ZLZ�H�KLJYLHZL�PU�HI\UKHUJL�VM�SHYNL�[YLLZ�
HUK�TLHU�]LNL[H[PVU�OLPNO[��>OP[L�L[�HS����  �"�6R\KH�
L[�HS����������;V�KH[L��]PY[\HSS`�UV�L]PKLUJL�PZ�H]HPSHISL�
VU�[OL�LMMLJ[�VM�ULNH[P]L�JOHUNLZ� PU�OHIP[H[�Z[Y\J[\YL�
MVY�7�� Y\IPJ\UKH�� 0U� [OL�:>7-��O\THU�LUJYVHJOTLU[�
HUK� PSSLNHS� SVNNPUN�HYL�NYHK\HSS`� PUJYLHZPUN�^P[OPU� [OL�
YLNLULYH[PUN�OHIP[H[��4LPQHHYK�L[�HS�� �������WYVWVZLK�
[OH[�7��Y\IPJ\UKH� PZ�SPRLS`�[V�IL�ULNH[P]LS`�HMMLJ[LK�I`�
SVNNPUN�K\L�[V�[OLPY�KPL[�JVUZPZ[PUN�VM�THPUS`�MY\P[�HUK�
ZLLKZ��>OPSL�7��Y\IPJ\UKH�PZ�HISL�[V�PUJYLHZL�SLHM�JVU�
Z\TW[PVU�^OLU�ULJLZZHY �̀�PU�SVNNLK�HYLHZ�HUK�JSVZLY�
WYV_PTP[PLZ�[V�O\THUZ��JVSVIPULZ�HYL�HSZV�L_WVZLK�[V�
YPZRZ�VM�KPZLHZL��.PSSLZWPL�
�*OHWTHU��������HUK�O\U[�
PUN��5PQTHU������"�4HYJOHS�
�/PSS����� ��

)L[^LLU������HUK������ULHYS`�����VM�[OL�OHIP[H[�
VJJ\WPLK�I`�7��Y\IPJ\UKH�^HZ�SVZ[�K\L�[V�OHIP[H[�JVU�
]LYZPVU� �,OSLYZ�:TP[O�� ����I��� 0U������� SVNNPUN�JVU�
JLZZPVUZ�^P[OPU� [OL� YHUNL� VM� [OL� Z\IZWLJPLZ� WYLZLU[�
PU�[OL�:>7-��7��Y��Y\IPJ\UKH��4�SSLY���������HJJV\U[LK�
MVY� ������ VM� [OL� [V[HS� YLTHPUPUN� HYLH� �,OSLYZ� :TP[O��
����I���;OL�YLSH[P]LS`�OPNO�HI\UKHUJL�VM�7��Y\IPJ\UKH�
^P[OPU�[OL�:>7-»Z�WYPTHY`�OHIP[H[�THRLZ�[OPZ�MVYLZ[�HU�
PTWVY[HU[� JVUZLY]H[PVU� HYLH� MVY� [OPZ� ZWLJPLZ� PU� ,HZ[�
2HSPTHU[HU�� ([� WYLZLU[�� [OL� :>7-� PZ� Z[PSS� JVUULJ[LK�
[V�[OL�LJVZ`Z[LT�VM�)HSPRWHWHU�)H �̀�7VW\SH[PVUZ�VM�7��
Y\IPJ\UKH�HYL�WYLZLU[� PU�)\RP[�)HUNRPYHP�-VYLZ[��H����

RT��YHPUMVYLZ[�HWWYV_PTH[LS`���RT�UVY[O�VM�[OL�:>7-��
HZ�^LSS� HZ� HSVUN� [OL� JVHZ[� VM�)HSPRWHWHU�)H �̀�>OPSL�
[OL�:>7-� PZ� ILJVTPUN� PUJYLHZPUNS`� LUJPYJSLK�I`� O\�
THU�HJ[P]P[PLZ�� P[� YLTHPUZ�\URUV^U� [V�^OH[� L_[LU[�7��
Y\IPJ\UKH�PZ�HISL�[V�TV]L�IL[^LLU�[OLZL�HYLHZ�

>L� YLJVTTLUK� M\Y[OLY� KLUZP[`� HZZLZZTLU[Z� VM�
7�� Y\IPJ\UKH� PU� YLNLULYH[PUN� HUK� KPZ[\YILK� OHIP[H[Z�
HJYVZZ� ,HZ[�2HSPTHU[HU�� (� MVJ\Z� VU� KL[LYTPUPUN� [OL�
WYPTH[L�JHYY`PUN�JHWHJP[`�VM�IV[O�WYPTHY`�HUK�YLNLULY�
H[PUN�MVYLZ[Z�ZOV\SK�HSZV�IL�JVUZPKLYLK��;OLZL�PU]LZ�
[PNH[PVUZ�^PSS�WYV]PKL�\Z�^P[O� [OL� YLX\PYLK� PUMVYTH[PVU�
[V�X\HU[PM`�[OL�YLTHPUPUN�Z\P[HISL�OHIP[H[�HUK�KL]LSVW�
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