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Abstract 

Preliminary investigation of diet of free ranging drill monkeys was conducted at Afi 

Mountain Wildlife Sanctuary (AMWS), Cross River State, Nigeria. Indirect field observation 

method of study was conducted using four pre-determined trails of 5km length. The trails 

were followed from 8.00hrs to 11.00hrs and 13.00hrs to 18.00hrs every day for two weeks 

to observe feeding trails of the drill monkeys. Data on plant species and parts utilized by 

drills was collected based on foraging signs and/or food remains left along the trails. Only 

fresh/new signs and food remains were recorded. Photographs of some food remains 

were taken. Descriptive statistics were used to analysed the data. Results from the 

investigation revealed that diet of free ranging drills of AMWS comprised of 48% whole 

fruit, 18% mesocarp, 11% shoots, 11% bark, 7% leaves and 5% seeds obtained from 20 

plants species belonging to 13 families. It was recommended that an all year round survey 

of drill monkey diet at AMWS will provide more comprehensive information on food 

ecology of the drills in the study area. 
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Introduction 

Drills (Mandrillus leucophaes) are 

among Africa’s most endangered 

mammals, and are listed by the IUCN as 

the highest conservation priority of all 

African primates (Oates and Butynski, 

2008). Drills exhibit high sexual 

dimorphism with males weighing up to 

45 kg – three times the size of females. 

Little is known of their behaviour or 

ecology in the wild (Astaras, 2009). Their 

closest relative is the mandrill 

(Mandrillus sphinx), found from southern 

Cameroon through the mainland of 

Equatorial Guinea, Gabon and Congo 

where they have been studied in the wild 

(Setchell and Dixson, 2001 and 2002). 

The two species are allopatric across the 

Sanaga River in Cameroon. On Bioko 

Island in Equatorial Guinea, drills occur 

as unique subspecies- Mandrillus 

leucophaeus poensis. Drills are also 

endemic to Cross River State of Nigeria; 

southwestern Cameroon; and on Bioko 

Island. Their entire world range is less 

than 40,000 km
2
 meaning that Drills 

occupy a very small and fragmented 

habitat in the world. Population of Drills 
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has been declining in all known habitats 

for decades as a result of illegal hunting 

and habitat fragmentation. Drills have 

also been declining in zoos 

internationally (Gadsby, 1990). It is 

estimated that only about 3,000 drills 

may be left in the wild; (Astaras, 2009). 

In spite of the protection of monkeys in 

Nigeria and Cameroon by law, they are 

persistently hunted for bush meat in these 

countries (Gadsby, 1990). Pandrillus was 

therefore established in 1988 to improve 

the conservation of the Gorillas, Drills 

and Chimpanzees found within Afi area 

(Gregory 2016). As a conservation 

measure, many drill monkeys are being 

rehabilitated for release back into Afi 

mountain ranges. A lot has been 

published on captive or semi ranging 

population of drills in the study area and 

other locations. (Wild et al., 2005, Schaaf 

et al., 1990 and Terborgh, 1986.), 

however there is limited information on 

free ranging drill population, and feeding 

ecology in AMWS. This study is 

necessary in order to obtain useful 

information on drill ecology required for 

the re-introduction programme by 

PANDRILLUS. This study therefore 

aims to evaluate what constitutes the diet 

of free ranging drills’  in the sanctuary as 

a step towards the whole ecosystem 

restoration and conservation for 

protection of the endangered drill 

monkey. 

 

Materials and Methods 

Study Area 
Afi Mountain Wildlife Sanctuary 

(AMWS) is located in Boki Local 

Government Area of Cross River State, 

Nigeria. The sanctuary extends from 

Latitude 6°25' to 6°30' North and 

Longitude 8°45' to 9°15' East. The 

sanctuary (approximately 100km
2
), is a 

rocky massif containing several rocky 

peaks, the highest of which is about 

1,300m and separated by deep valleys 

(Mittermeier et al., 2008). The area is 

endowed with a primary tropical rain 

forest (Ogogo et al., 2010) and is also the 

sole watershed for sixteen surrounding 

communities. According to Daniel et al. 

(2012), the vegetation of the area is 

mainly primary rainforest which has been 

modified by anthropogenic activities. The 

study area is very rich in fauna diversity. 

Notable  fauna species of the study area 

include :The critically endangered  Cross 

River Gorilla (Gorilla gorilla diehli), the 

endangered Nigeria-Cameroon 

Chimpanzee (Pan troglodytes 

vellorosus), several species of  ungulates, 

several species of birds including the bald 

headed rock fowl (Picathartes oreas), 

and a roosting site for the European barn 

swallow (Hirundos rustica) Daniel et al. 

(2012). 

Data Collection 
An array of direct and indirect 

techniques has been previously used in 

dietary studies of free ranging primates 

(Altmann, 1974; Moreno-Black, 1978) 

and new ones are still being developed. 

Each of these techniques has its 

limitations, biases and advantages. 

Although direct observation is often used 

to obtain dietary information, it is not an 

option when the subject is intolerant of 

humans (Astaras, 2009), therefore; in our 

investigation, the indirect technique was 

used, based on field observation of 

foraging signs, and food remains or both, 

left along drill trails. This technique was 

also adopted by Astaras (2009). Data was 

collected from four (4) predetermined 

trails which have been used in previous 

studies (Bukie, 2015, James et. al; 2017). 
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The trails are identified by these names: 

Sacrifice Stone Trail (SST), Rangers 

Camp Trail (RCT), Lion Cave Trail 

(LCT), and Ant Cave Trail (ACT). The 

trails, which were 5km long each, were 

traversed from 8.00hrs to 11.00hrs and 

from 13.00hrs to 18.00hrs at a pace of 

about 1km/hr. The trails were walked 

carefully and all fresh and new signs 

and/or food remains left along the trails 

were recorded, photographed and 

collected for identification in the 

Department of Plant Breeding and Seed 

Science, University of Agriculture, 

Makurdi, Nigeria. It was possible to 

distinguish the feeding activities of the 

drills from other primates like the gorillas 

and chimpanzees because, where a drill 

group had foraged in the forest, there 

were usually signs which include 

searched leaf litter for food items and 

turned over of dead wood or broken 

termite mounds (Oates, 2011). 

Data Analysis 
Data collected on plants species and 

parts utilized were subjected to 

descriptive statistics, and results 

presented on frequency table. Parts of the 

plants utilized was analyzed by 

percentage and presented in a pie chart. 

Photographs of some parts of plant 

species utilized were presented as plates. 

 

Results 

The results of plant parts utilized by 

drills at AMWS are shown on Table 1. 

The drills utilized a total of twenty plant 

species belonging to thirteen families. 

Moraceae was the most frequently 

utilized family with a frequency of four 

species. Sterculiaceae family had three 

species utilized by the drills. The families 

of Irvingiaceae and Moraceae had two 

species each, while, one species each was 

utilized in the remaining families.  

Table 2 shows the frequency of 

utilization of the plant parts among the 

trails. Observation of plant parts utilized 

by the drill is similar in all the four trails 

with the total frequency of 45 in SST, 59 

in ACT, 50 in LCT and 58 in RCT. 

Entire fruit was the most frequently 

utilized plant part with the frequency of 

101 translating to 48%, Second to it was 

fruit mesocarp which had the frequency 

of 38 translating to 18%. The least 

utilized plant part was seeds with the 

frequency of 10, corresponding to 5% as 

shown on Figure 1. 

Plate 1, is the image of Musanga 

cecropioides fruit which had just been 

partially consumed by the drill before we 

arrived at the point. Evidence of 

utilization was observed as epicarp and 

parts of mesocarp of the fruit were 

removed. Marks of the teeth of the drill 

were also seen. 

Plate 2, shows the bark of a Ficus 

spp. that was debarked by the drill. 

Evidence of utilization observed was the 

complete removal of the bark exposing 

phloem tissue. 

 

Discussion 

Twenty plant species from thirteen 

families utilized by the drill in this study 

indicates that drills have a wide range of 

plants species from which they select as 

their food resources. The observed 

families and species are amongst those 

enumerated as plant species of AMWS in 

previous studies. (Daniel et al., 2012 and 

Bukie, 2015). However, Daniel et al. 

(2012) observed that all these families 

and species are either  Rare, Threatened 

or Endangered as a result of 

anthropogenic activities. James et al. 
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(2017) has shown that farming is the 

predominant anthropogenic activity 

affecting primates in the study area. This 

is a cause for concern as survival of the 

drills is dependent to a great extent on 

availability of their preferred food plant 

species. Owens et al. (2015) observed 

that fruits constituted the dominant food 

resource of the drills at the lowland part 

of the Bioko Island in Equatorial Guinea 

which is not very far from the location of 

the present study. He further observed 

that the drills on the montane forest 

adjacent to the lowland showed 

flexibility in their diet by preferring 

folivorous diet. That study demonstrated 

the flexibility of dietary choice by drills. 

The observation in the present study 

indicates that drills select predominantly 

fruits among other food resources in their 

natural ecological area. Fruits of Musa 

paradisiaca and Elaeis guineensis 

observed in this study were products of 

farm activities at the base of AMWS, the 

consumption of which is sometimes the 

cause of conflict between farmers and 

wild animals. Fruits are favourite food 

resources of most primate species 

because they are rich sources of vitamins 

energy and water which contribute to 

their nutrient requirement. Gen 

Yamakoshi (1998) had also observed that 

Chimpanzee depended on fruits of 

Musanga cecropioides, oil-palm (Elaeis 

guineensis) nuts, and oil-palm pith when 

their predominant food sources (fruit 

pulp) were scarce at Bossou, Guinea in 

West Africa. Other food sources like 

tender shoots from plant species served 

as source of protein which is present in 

young actively growing plants species. 

Debarking of tree is a phenomenon 

mostly observed among elephants and 

squirrels. it serves as a source of water 

and minerals. Management of the natural 

drill habitat at AMWS to preserve the 

preferred plant species may be a very 

important conservation strategy. 

 

Conclusion 

In conclusion, drills in this study 

demonstrate a vegetarian diet consisting 

mainly of fruits, seeds; leaves and tree 

barks. Various plants species have been 

identify to be favorite food items of drills 

at AMWS, prominent among which are 

Irvingia spp., Musanga spp. and Ficus 

spp.  In view of the short period of time 

used for this study, it is recommended 

that a complete phenology of the study 

area be conducted in order to establish 

feeding ecology of wild drills of AMWS 

both in wet and dry season, to form 

baseline data for the proposed re-

introduction programme by  

PANDRILLUS. Government should 

enforce conservation laws to stop the 

destruction of wild drill habitat through 

illegal farming and other anthropogenic 

activities within AMWS. 
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Table 1: Plant and their parts utilized by the drills at AMWS 

Key, x= part not utilized,  √= part utilized 

  

  Parts Utilized 

Scientific name Family name Shoots Bark Seeds Leaf Fruit Mesocarp Entire fruit 

Elaeis guineensis Palmae x x x x x √ 

Musa Sepientum Musaceae x x x x √ √ 

Musa paradisiacal Musaceae x x x x x √ 

Ceiba pentandra Bombacaceae x x x √ x x 

Ficus cappensis  Moraceae √ √ x x x √ 

Ficus exasperate Moraceae √ √ x x x √ 

Dioscorea dumetorum Discoreaceae √ √ x x x x 

Barteria fistulosa Passifloraceae √ √ x x x x 

Garcinia cola Guttiferae x x x x x √ 

Cola lapidota Sterculiaceae x x x x √ x 

Hypodaphnis zenkeri Lauraceae x x √ x √ x 

Muslaria acuminata Rubiaceae x x x x √ x 

Irvingia grandifolia Irvingiaceae x x √ x √ x 

Irvingia gabonensis Irvingiaceae x x  x x √ x 

Treculia obovoides Moraceae x x x x √ x 

Pycnanthus angolensis Myristeceae x x x x x √ 

Musanga cecropioides Moraceae x x x x x √ 

Antiaris africana Polygonaceae x x x x x √ 

Cola rostrata Sterculiaceae √ √ x x √ x 

Cola cauliflora Sterculiaceae x x √ √ x x 
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Table 2: Utilization of   plant parts among the trails 
 Frequency of occurrence of plant parts 

 

Plant parts 

SST 

freq. 

ACT 

freq. 

LCT 

freq. 

RCT 

freq. 

Total 

freq. 

Entire fruit 21 27 27 26 101 

Fruit mesocarp 7 14 8 9 38 

Seeds 3 2 2 3 10 

Shoots 5 6 5 8 24 

Bark 5 6 5 8 24 

Leaf 

Total 

4 

45 

4 

59 

3 

50 

4 

58 

15 

212 

Key:  SST = Sacrifice Stone Trail, ACT = Ant Cave Trail, LCT = Lion Cave Trail, ‘ 

RCT = Rangers Camp Trail 

 
Fig. 1: Percentage of plants utilized by the drills 

 

 
Plate 1: Partially consumed fruit of Musanga cecropiodes by wild drill monkey 
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Plate 2: bark of Ficus spp. identified as wild drill Monkey diet in the study area. 

         Source: Field survey (2015) 
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