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Tactics in a Primate with Extremely Large Group 

 

Shun Hongo 

Laboratory of Human Evolution Studies, Department of Zoology, Graduate School of 

Science, Kyoto University 

 

 

Introduction 

 

The mammalian order Primates exhibits considerable diverse in the society. Primate 

social organization, which describes the size, sex composition, and spatiotemporal 

cohesion of a society, is considerably varied. Determinants of parameters in social 

organization, including group size, the number of males in a group, and the formation of 

one-male-unit (OMU)-based multilevel societies, are long-standing questions in 

primatology. 

Mandrills (Mandrillus sphinx) hold a unique position in the primate society 

because of their social characteristics, which apparently deviate from the norm for 

anthropoid primates; they form extremely large groups of over a hundred individuals, the 

socionomic sex ratio is highly female-biased, and most of the males are reported to join 

groups seasonally. Despite these highly intriguing features, mandrill ecology and society 

in the wild has not been comprehensively investigated, and whether they form a 

multilevel society remains controversial. In this study, I aimed to elucidate the social 

organization, determinants of the number of males in a group, and feeding tactics to 
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reduce intragroup scramble feeding competition in wild mandrills. 

I conducted the fieldwork at the Moukalaba-Doudou National Park, Gabon, for 

four years, between 2009 and 2013. I also conducted a fallen fruit census from January 

2012 to January 2014, and a camera-trap survey from January 2012 to February 2014, as 

collaborative studies. 

 

Methods 

 

To examine whether mandrills form multilevel societies or non-nested, multimale-

multifemale societies, I recorded group progressions crossing open places, using a video 

camera, and analysed age‒sex compositions, behaviours, and progression patterns of 

different groups. To elucidate female reproductive seasonality, and male influx and spatial 

positioning within groups, I analysed 1,760 video images captured from camera-traps 

using generalised linear mixed models. To clarify dietary and ranging responses of 

mandrill groups to seasonal fruit scarcity, I conducted faecal analyses and group follows, 

calculated visit frequencies of groups in each transect, and compared the data across 

seasons. 

 

Results 

 

The progressions were very crowded (i.e. inter-individual distances were very close), and 

large (169–442 individuals), with only 3–6 adult males (1.4–1.8% of the population), and 

11–32 sub-adult males (6.5–7.2%). No herding behaviour by males, which is typical in 

leader males in OMUs, was observed, and most of the small clusters within the 
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progressions were not analogous to OMUs of a multilevel society, but consisted of only 

reproductive females and immatures. The progressions of alert mandrills showed patterns 

similar to those in a non-nested social system: females with dependent infants were 

concentrated towards the rear, whereas adult and sub-adult males were towards the front. 

 Female reproduction was seasonal, with a peak in the number of new-borns in 

the mid-rainy season, and a peak in the number of females with sexual swellings in the 

early dry season. The number of males in the group increased in the dry season, with a 

much greater increase in the number of adult males (seven-fold) than sub-adult males 

(two-fold). The peak in the number of adult males, but not sub-adult males, in the group 

lagged significantly behind the peak in the number of females with sexual swellings. 

Moreover, adult males, but not sub-adult males, were filmed with females with sexual 

swellings frequently. 

 The number of fruit clusters fluctuated seasonally, with a fruit-peak season from 

December to February, and a fruit-scarce season from March to August. Relative volumes 

of faecal remains of fruit fibres and intact seeds, which indicated the consumption of pulp, 

varied according to fruit availability, whereas faecal remains of cracked seeds were found 

in large volumes even during fruit-scarce seasons. The relative volume of woody parts 

(e.g. roots and subterranean stems) and arboreal leaves increased in faecal remains during 

fruit-scarce seasons, resulting in a high dietary diversity. Visit frequency of mandrill 

groups to transects was positively correlated with the availability of mainly-consumed 

fruits only during seasons of high fruit availability. Moreover, mandrill visits were highly 

concentrated in a few transects where main fruit availability was particularly high during 

fruit-peak seasons, whereas they visited more transects evenly during the other seasons. 

Despite the seasonal change in habitat use, ranging distance did not differ among seasons. 



4 

 

 

Discussion 

 

The results from the analysis of group progressions suggest that mandrills form large, 

crowded, non-nested societies, and their socionomic sex ratios are highly female-biased 

during non-mating seasons. Furthermore, I observed that female reproductive seasonality 

and male dominant/subordinate relationships in mate competition, contributed to the 

number of males in a group. Moreover, mandrill groups responded to seasonal fruit 

scarcity by shifting their diets from pulps to seeds and woods, and reducing their habitat 

selectivity, which suggested that these flexible behavioural responses allow them to 

reduce strong scramble feeding competition and may contribute to the maintenance of 

their extremely large groups. Thus, mandrills form unique non-nested societies where 

females and their offspring flexibly change their feeding behaviours to maintain large 

groups, whereas most males join and leave groups seasonally as a mating tactic. 

My unique methods using camera-trapping and in-depth video analyses, revealed 

the unusual non-nested societies of mandrills. On the one hand, seasonal-breeding 

females and immatures maintain extremely large groups by changing their feeding tactics 

flexibly in response to the seasonality of fruit availability. On the other hand, most males 

enter and leave groups across seasons as a mating tactic. 

 




