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SUPPLEMENTARY TABLE 1 A non-exhaustive list of references to duiker density estimates in 
Central Africa, with survey methods, and species (or group of species) for which density 
estimates were based (or not) on values of dung decay time provided in Koster & Hart 
(1988). 

Reference Country CT DS NS NetS DungS 
Based on 
Koster & 

Hart (1988)  
Bene Bene & Nzooh-
Dongmo (2005) Cameroon    BRY BRY 

Bobo et al. (2014) Cameroon    BRY BRY 
Breuer et al. (2021) Rep. of Congo    BR  
Dubost (1980) Gabon    B   

Ekobo (1998) Cameroon    BRY BRY 
Fimbel et al. (2000) Cameroon    BR BR 
Jost Robinson et al. (2016) C.A.R.   B    

Kamgaing et al. (2018) Cameroon BR BR  BRY BRY 
Koerner et al. (2016) Gabon     B B 
Koster and Hart (1988) DR Congo   BR BR BR 
Lannoy et al. (2003) Gabon  B     

Nakashima et al. (2013) Gabon  BRY     

Nakashima et al. (2018) Gabon B      

Nakashima et al. (2020) Gabon BRY      

Noss (2000) C.A.R.    B   

Noss (1999) C.A.R.    BR   

Nzooh Dongmo (2003) Cameroon    BRY BRY 
Nzooh Dongmo et al. (2006) Cameroon    BRY BRY 
Nzooh Dongmo et al. (2016) Cameroon    BRY BRY 
Payne (1992) Cameroon BR BR    

Viquerat et al. (2012) Cameroon  BR BR  BR None 
Waltert et al. (2006) Cameroon B B    

White (1994) Gabon  BR     

Wilkie and Finn (1990) D.R. Congo     BR None 
Yasuoka (2006) Cameroon       R R 

*CT: Camera-trapping, DS: diurnal survey, NS: Nocturnal survey, NetS: Net survey, DungS: 
Dung survey, B: Blue duiker, R: Red duikers, Y: Yellow-backed duiker. 



 

 

SUPPLEMENTARY FIG. 1 Average monthly rainfall in Lomié, southeast Cameroon (Data available 
from www.weatherbase.com, accessed February 2021). 

 

 

SUPPLEMENTARY TABLE 2 Numbers of monitored dung piles (6 hours old or younger at detection) for 
each duiker group and season. 

Season Major dry  Minor wet  Minor dry  Major wet Total 

 Exact MP  Exact MP  Exact MP  Exact MP  

Blue duiker  
Philantomba monticola 40 10 

 
71 1 

 
33 0 

 
59 2 216 

Red duikers  
Cephalophus spp. 60 8 

 
94 7 

 
77 4 

 
110 13 373 

Exact: Dung piles for which exact decay date was known. 

MP (mid point): Dung piles that decayed within two known dates 

  

http://www.weatherbase.com/


SUPPLEMENTARY TABLE 3 Mean dung decay time (days) of the blue duiker and red duikers, 
and estimation methods in different locations and seasons in Central Africa. 

Species/group of 
species Season Mean decay time 

± SE (days) 
Estimation 

method Site Source 

Blue duiker 
Philantomba 
monticola 

Dry 1.38 ± 0.07 
Arithmetic 

Mean 
Northern 
Congo 

Breuer et al. 
(2009) 

Wet 
1.01 ± 0.03 

1.37 ± 0.08 Breuer et al. 
(2021) 

Transition 
Wet- dry 
season 

11.06 ± 1.08  

S.W. 
Cameroon 

Viquerat et 
al. (2013) 

11.06 ± 1.08 ‘lmer’ 
11.06 ± 1.08 ‘lrm 
11.06 ± 0.66 ‘glmm pql’ 
4.09 ± 0.69 Arithmetic 

Mean / 14 Payne 
(1992) 

Major dry 6.83 ± 1.17 

‘glm’ S.E. 
Cameroon This study 

Minor wet 1.21 ± 0.17 
Minor dry 1.81 ± 0.38 
Major wet 1.72 ± 0.27 

Red duikers 
Cephalophus 
spp. 

Dry 1.83 ± 0.05 

Arithmetic 
Mean 

Northern 
Congo 

Breuer et al. 
(2009) 

Wet 

1.20 ± 0.03 

1.50 ± 0.10 Breuer et al. 
(2021) 

4.3 N.E. D.R. 
Congo 

White 
(1994) 

Major dry 3.4 
N.E. Gabon Van Vliet et 

al. (2009) Minor wet 0.70 ± 0.21 

Transition 
Wet- dry 
season 

8.44 ± 1.01 

S.W. 
Cameroon 

Viquerat et 
al. (2013) 

16.97 ± 1.49 ‘glm’ 
17.08 ± 1.69 ‘lmer’ 
16.97 ± 1.49 ‘lrm’ 

17.11 ± 1.62 ‘glmm pql’ 

8.44 ± 1.01 Arithmetic 
Mean 

Major dry 7.37 ± 1.16 

‘glm’ S.E. 
Cameroon This study 

Minor wet 1.53 ± 0.20 
Minor dry 4.09 ± 0.59 
Major wet 2.72 ± 0.32 

  



 

References 

BENE BENE, C.L. & NZOOH DONGMO, Z.L. (2005) Suivi Ecologique dans le Parc National de 
Boumba-Bek et sa Zone Périphérique: Données de Base sur la Dynamique des Populations de 
Grands et Moyens Mammifères et des Activités Anthropiques. WWF/CCPO, Yaoundé, 
Cameroon. 

BOBO, K.S., KAMGAING, T.O.W., NTUMWEL, B.C., KAGALANG, D., KENGNE, P.N.J., 
NDENGUE, S.M.L. et al (2014) Species richness, spatial distributions and densities of large and 
medium-sized mammals in the northern periphery of Boumba-Bek National Park, Southeastern 
Cameroon. African Study Monographs, 49, 91–114. 
BREUER, T., BREUER-NDOUNDOU HOCKEMBA, M., OPEPA, C.K., YOGA, S. & MAVINGA, F.B. 
(2021) High abundance and large proportion of medium and large duikers in an intact and 
unhunted afrotropical protected area: insights into monitoring methods. African Journal of 
Ecology, 59, 399–411. 
DUBOST, G. (1980) L’écologie et la vie sociale du céphalophe bleu (Cephalophus monticola 
Thunberg), petit ruminant forestier africain. Tierpsychologie, 54, 205–266. 

EKOBO, A. (1998) Large Mammals and Vegetation Surveys in the Boumba-Bek and Nki Project 
Area. WWF Cameroon, Yaounde, Cameroon. Unpublished report. 

FIMBEL, C., CURRAN, B. & USONGO, L. (2000) Enhancing the sustainability of duiker hunting 
through community participation and controlled access in the Lobéké region of south-eastern 
Cameroon. In hunting for Sustainability inTropical Forest (ed. ROBINSON, J. G. & BENNETT, 
E. L.), pp. 356–374. Colombia university press, New York. 
JOST ROBINSON, C.A., ZOLLNER, P.A. & KPANOU, J.B. (2017) Night and day: evaluating transect 
methodologies to monitor duikers in the Dzanga-Sangha protected areas, Central African 
Republic. African Journal of Ecology, 55, 222–232. 
KAMGAING, T.O.W., BOBO, K.S., DJEKDA, D., AZOBOU, K.B.V., HAMADJIDA, B.R., 
BALANGOUNDE, M.Y. et al. (2018) Population density estimates of forest duikers (Philantomba 
monticola & Cephalophus spp.) differ greatly between survey methods. African Journal of 
Ecology, 56, 908–916. 
KOERNER, S.E., POULSEN, J.R., BLANCHARD, E.J., OKOUYI, J. & CLARK, C.J. (2017) Vertebrate 
community composition and diversity declines along a defaunation gradient radiating from 
rural villages in Gabon. Journal of Applied Ecology, 54, 805–814. 
KOSTER, S.H. & HART, J.A. (1988) Methods of estimating ungulate populations in tropical 
forests. African Journal of Ecology, 26, 117–126. 
LANNOY, L., GAIDET, N., CHARDONNET, P. & FANGUINOVENY, M. (2003) Abundance estimates 
of duikers through direct counts in a rain forest, Gabon: Abundance estimates of duikers. 
African Journal of Ecology, 41, 108–110. 

NAKASHIMA, Y., FUKASAWA, K. & SAMEJIMA, H. (2018) Estimating animal density without 
individual recognition using information derivable exclusively from camera traps. Journal of 
Applied Ecology, 55, 735–744. 

NAKASHIMA, Y., INOUE, E. & AKOMO-OKOUE, E.-F. (2013) Population density and habitat 
preferences of forest duikers in Moukalaba-Doudou National Park, Gabon. African Zoology, 
48, 395–399. 



NAKASHIMA, Y., HONGO, S. & AKOMO-OKOUE, E.F. (2020) Landscape-scale estimation of 
forest ungulate density and biomass using camera traps: Applying the REST model. Biological 
Conservation, 241, 108381. 
NOSS, A.J. (1999) Censusing rainforest game species with communal net hunts. African 
Journal of Ecology, 37, 1–11. 

NOSS, A.J. (2000) Cable snares and nets in the Central African Republic. Pages 282–304 in 
Hunting for Sustainability in Tropical Forest (eds. J..G. Robinson & E.L. Bennet). Colombia 
University Press, New York, USA. 

NZOOH DONGMO, Z.L., KOUOB BEGNE, S., ANNONG, V., BASSAMA, C., FOUDA, E. & MAHOP, 
J.P. (2006) Suivi Ecologique dans le Parc National de Nki et sa Zone Périphérique: Données 
de Base sur la Dynamique des Populations de Grands et Moyens Mammifères et des Activités 
Anthropiques. WWF/CCPO/JSEFP, Yaoundé, Cameroon. 

NZOOH DONGMO, Z.L., NGORAN, K.P., EKODECK, H., KOBLA, A.S., FAMEGNI, S., SOMBAMBO, 
M. & MENGAMENYA, A. (2016) Les Populations de Grands et Moyens Mammifères dans le 
Segment Lobéké et du Tri-National de la Sangha. WWF/ WWF/ Sangha Tri-National 
Foundation/Ministry of Forestry and Wildlife, Yaoundé, Cameroun. Unpublished report. 
NZOOH DONGMO, Z.L. (2003) Suivi écologique dans le Parc National de Lobéke et sa Zone 
Périphérique: Données de Base sur la Dynamique des Populations de Grands et Moyens 
Mammifères et des Activités Anthropiques. WWF/CPO, Yaoundé, Cameroon. 

PAYNE, J.C. (1992) A field study of techniques for estimating densities of duikers in Korup 
National Park, Cameroon. PhD thesis. University of Florida, Gainesville, USA. 
VIQUERAT, S., BOBO, K.S., KIFFNER, C. & WALTERT, M. (2013) A comparison of regression-
based estimates of dung decay in two African forest duiker species. Ecotropica, 19, 33–38. 
WALTERT, M., HEBER, S., RIEDELBAUCH, S., LIEN, J.L. & MUHLENBERG, M. (2006) Estimates 
of blue duiker (Cephalophus monticola) densities from diurnal and nocturnal line transects in 
the Korup region, south-western Cameroon. African Journal of Ecology, 44, 290-292. 

WHITE, L.J.T. (1994) Biomass of rain forest mammals in the lope reserve, Gabon. The Journal 
of Animal Ecology, 63, 499. 
WILKIE, D.S. & FINN, J.T. (1990) Slash-burn cultivation and mammal abundance in the Ituri 
Forest, Zaire. Biotropica, 22, 90. 
YASUOKA, H. (2006) The sustainability of duiker (Cephalophus spp.) hunting for the baka 
hunter-gatherers in southeastern Cameroon. African Study Monographs, 33, 95–120. 
 
 


