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EAZA Best Practice Guidelines disclaimer  

Copyright (2025) by EAZA Executive Office, Amsterdam. All rights reserved. No part of this 
publication may be reproduced in hard copy, machine-readable or other forms without advance 
written permission from the European Association of Zoos and Aquaria (EAZA). Members of the 
European Association of Zoos and Aquaria (EAZA) may copy this information for their own use as 
needed. 

The information contained in these EAZA Best Practice Guidelines has been obtained from 
numerous sources believed to be reliable. EAZA and the EAZA Afro-Eurasian Monkey TAG make 
a diligent effort to provide a complete and accurate representation of the data in its reports, 
publications, and services. However, EAZA does not guarantee the accuracy, adequacy, or 
completeness of any information. EAZA disclaims all liability for errors or omissions that may 
exist and shall not be liable for any incidental, consequential, or other damages (whether 
resulting from negligence or otherwise) including, without limitation, exemplary damages or lost 
profits arising out of or in connection with the use of this publication. 

Because the technical information provided in the EAZA Best Practice Guidelines can easily be 
misread or misinterpreted unless properly analysed, EAZA strongly recommends that users of 
this information consult with the editors in all matters related to data analysis and 
interpretation. 

Preamble  

Right from the very beginning it has been the concern of EAZA and the EEPs to encourage and 
promote the highest possible standards for husbandry of zoo and aquarium animals. For this 
ƖĲċƚŸŰЯШƕƨŔƣĲШĲċƖũǃШŸŰЯШE ü ШĬĲƻĲũŸƓĲĬШƣőĲШљ~ŔŰŔůƨůШÉƣċŰĬċƖĬƚШŉŸƖШƣőĲШ ĦĦommodation and 
9ċƖĲШŸŉШ ŰŔůċũƚШŔŰШüŸŸƚШċŰĬШ ƕƨċƖŔċњЮШÑőĲƚĲШƚƣċŰĬċƖĬƚШũċǃШĬŸƽŰШŊĲŰĲƖċũШƓƖŔŰĦŔƓũĲƚШŸŉШċŰŔůċũШ
keeping, to which the members of EAZA feel themselves committed. Above and beyond this, 
some countries have defined regulatory minimum standards for the keeping of individual 
species regarding the size and furnishings of enclosures etc., which, according to the opinion of 
authors, should definitely be fulfilled before allowing such animals to be kept within the area of 
the jurisdiction of those countries. These minimum standards are intended to determine the 
borderline of acceptable animal welfare. It is not permitted to fall short of these standards. How 
difficult it is to determine the standards, however, can be seen in the fact that minimum 
standards vary from country to country. 

Above and beyond this, specialists of the EEPs and TAGs have undertaken the considerable task 
of laying down guidelines for keeping individual animal species. Whilst some aspects of 
husbandry reported in the guidelines will define minimum standards, in general, these 
guidelines are not to be understood as minimum requirements; they represent best practice. As 
such the EAZA Best Practice Guidelines for keeping animals intend rather to describe the 
desirable design of enclosures and prerequisites for animal keeping that are, according to the 
present state of knowledge, considered as being optimal for each species. They intend above all 
to indicate how enclosures should be designed and what conditions should be fulfilled for the 
optimal care of individual species. 

 

 



 

 

 

Summary 

This document provides Best Practice Guidelines for Mandrills (Mandrillus sphinx) and Drills 
(Mandrillus leucophaeus) and is divided into two sections. The first section presents data on 
their biology, ecology and behaviours in the wild, while the second focuses on management in 
EAZA accredited zoological facilities. The information used to compile the second chapter were 
gathered using a husbandry survey conducted in 2023. 

Key aspects of successful captive care for these highly social and specialized primates include: 

¶ Keep the species in large, natural and complex social groups, compromising of several 
generations, if feasible. 

¶ Provide enclosures where these large social groups can be housed and where facilities 
are sufficiently large and flexible to accommodate these larger and more dynamic 
groups. 

The goal of this document is to ensure that captive mandrills and drills receive the best possible 
care based on the most up-to-date knowledge in primate husbandry. It also serves as a 
reference for institutions encountering difficulties in managing these species. Holders are 
encouraged to contact TAG members with any concerns or questions regarding husbandry. 

We would like to thank all institutions that contributed to this document by sharing their insights 
on primate care.  
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1. Biology and field data  
1.1 Taxonomy  
Class:   Mammalia 
Order:  Primates  
Suborder:  Haplorrihini 
Infraorder:   Simiiformes 
Superfamily:   Cercopithecoidea 
Family:   Cercopithecidae 
Subfamily:   Cercopithecinae 
Genus:                      Mandrillus  
Species:  Mandrillus sphinx / Mandrillus leucophaeus  
Sub-species:  Mandrillus leucophaeus leucophaeus / Mandrillus leucophaeus   

poensis  

Common names of the Mandrillus species are shown in table 1. 

Table 1. Names of the Mandrillus sp. in different languages.   

Language Mandrillus sphinx  M. l. leucophaeus  M. l. poensis 
English  Mandrill Drill/ mainland drill  Bioko drill/ Fernando Po 

drill  
French Mandrill Drill (Bioko) Drill 
German Mandrill Drill (Bioko) Drill 
Dutch  Mandril Dril (Bioko) Dril 

 

Historically, Mandrillus species have been misplaced within the genus Papio and been referred 
to as Papio sphinx. But due to genetic analyses in the 1990s, Mandrillus has been found closer 
related to the Cercocebus ssp, known as terrestrial mangabeys (Kingdon et al., 2013).  

Within the species Mandrillus leucophaeus, two subspecies are recognized. M. l. leucophaeus 
ċũƚŸШťŰŸƽŰШċƚШƣőĲШћůċŔŰũċŰĬШĬƖŔũũќШċŰĬШM. l. poensisЯШƣőĲШћ7ŔŸťŸШĬƖŔũũќШƽőŔĦőШŔƚШĲŰĬĲůŔĦШƣŸШƣőĲШ
island of Bioko (Mittermeier et al., 2013).  
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1.2 Morphology  
Mandrills and drills have an extreme form of sexually dimorphism. Male mandrills and drills can 
get three times bigger than females, whereas Bioko drill males can get two times bigger than 
females (Mittermeier et al., 2013). 

Dental formula is Ὅ  ὅ  ὖ  ὓ   (Mittermeier et al., 2013).  

Mandrill  

Males can weigh between 25-36 kg and can have a length (head to body) of 62-110 cm. Females 
weigh between 7-18 kg and can have a length of 55-67 cm. Both have a small tail, around 6-10 
cm, that is mostly held erect (Mittermeier et al., 2013). 

Mandrills have an olive brown colour and have a pale-yellow chest with a characteristic face 
(figure 1). Males have a bigger head, mane and canines than females. Both male and female 
have a yellow-orange beard. Male mandrills have a longer snout with bright red and blue or 
violet coloration in their face, genitalia and on their rump. The level of brightness in coloration is 
responsive to the dominance rank within a group, where the alpha male has the brightest 
colours (Setchell et al., 2001). The nose has bare skin and is coloured red from the bridge of the 
nose to the nostrils. The sides of the nose are a blue or violet colour with deep groves along the 
snout. The coloration within females and juveniles is much less intense than within males and 
will stay a dark blue colour. As females grow older their facial colours will become more faded 
and darker (Kingdon et al., 2013). This species also has a cheek pouch to store food (Ozturk et 
al., 2020). 

An infant is born with a pink face, which darkens after 2-4 months. Their fur will become an olive 
brown colour at 5-13 weeks, with a pointed yellow goatee that becomes less prominent at the 
age of three. Where after the coloration of the face and genitals develop. Until mandrills are 3-5 
years old, the nasal ridges in both sexes are a soft blue and both sexes are undistinguishable 
(Mittermeier et al., 2013). The adult features develop when females are around 4-6 years old 
and males have their full adult characteristics when they are 10 years old (Setchell et al., 2001). 

 Figure 1. Adult male, adult female and juvenile mandrill at ARTIS Amsterdam Royal Zoo. Photo courtesy 
of: male, R. van Weeren, female and juvenile, E. Butter. 
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Drill  

Male drills can weigh between 19,8-31 kg and can have a length (head to body) of 72-83 cm, 
with a tail length of 8,6-12,5 cm. Females weigh between 7,2-20,5 kg and can have a length of 
45,5-50 cm, with a tail length of 5-9,4 cm (Kingdon et al., 2013; Mittermeier et al., 2013).  

Drills have a greyish, light brown colour with lighter ventral hairs and adult males can have a 
darker dorsal stripe (Mittermeier et al., 2013). They have a smooth hairless brown-black face 
(figure 2). Along their snout they have a single ridge on both sides of the nose and a red 
coloration beneath their lower lip. At the top of their face, they have a small crown of dark 
brown fur and a small mane. Around their face is a ridge of a lighter beige colour fur, making 
their face look like they are wearing a mask. Females do not have a dorsal stripe or mane. The 
rear skin is hairless and has a pink and blue or violet colour. The inside of the thighs and groin 
are a reddish pink. The scrotum can be pink or lavender colour. Skin coloration differs among 
individuals and is also related to age. The coloration within females is much less bright in the 
rear skin (Kingdon et al., 2013; Setchell, 2016).  

Infants are born with a white to pink coloured face, hands and feet, and silver-grey fur with a 
black cap. Within 3 to 6 months their fur darkens to a browner adult like colour and their face 
darkens by 4 to 6 months. Juveniles of both sexes look the same until they reach 4 years old 
(Kingdon et al., 2013).  

  

Figure 2. Adult male, adult female and juvenile drill at various zoos. Photo courtesy of: K. Groot. 
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Bioko Drill  

The Bioko drill looks the same as the mainland drill but is a bit smaller. Males weigh between 
14,5-27 kg and can have a length (head to body) of 60-74 cm with a tail length of 6,5-10 cm. 
Females weigh between 6,5-12 kg and can have a length of 47-62 cm with a tail length of 4-9 cm 
(Butynski et al., 2009; Mittermeier et al., 2013). 

They have a more blackish brown undertone in their fur, where the mainland drill is more 
greyish browner. This subspecies is less sexually dimorphic than the mainland drill and has a 
broader and shorter skull (Kingdon et al., 2013; Mittermeier et al., 2013; Setchell, 2016) (figure 
3). 

 

  

Figure 3. Bokio drill male, female and infant. Photo courtesy of: The Drill Project. 
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1.3 Physiology  
Very little is known about physiological parameters of either wild or captive Mandrillus species. 
More research is needed to confirm data on this topic. Estimated normal values below were 
provided by M. Hartley. Age, activity level and health status will influence these parameters 
(hence the wide ranges). 

Body temperature:  36.5-37.5 °C 

Respiratory rate:  12-18 breaths per minute  

Heart rate:  60 -100 beats per minute  

Adult weights:  

Male:  24-37 kg 

Females:  9-13 kg 

Please refer to ZIMS for Medical for more recent physiological parameters. 

 

1.4 Longevity  
There is mainly data on semi-captive animals. In a semi-captive environment, mandrill males 
live up to 14 years and females over 22 years (Setchell et al., 2005). According to ZIMS for 
Studbook data (08-06-2024) the oldest male was 33,7 years, while the oldest female was 35,7 
years old. The average lifespan of a male is 18,89 years and of a female is 19,34. 

Drills in a semi-captive environment live up to 16-18 years and show aging from 11 years. 
Females tend to get older than males (Mittermeier et al., 2013). According to ZIMS for Studbook 
data (08-06-2024) the oldest male was 25,53 years, while the oldest female was 39,94 years 
old. The average lifespan of a male is 16,22 years and of a female is 23,04. 
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Field data 

1.5 Distribution / ecology / conservation status  

1.5.1 Distribution  

Mandrill  

Mandrills are found in moist evergreen rainforest 
in central west Africa, south of the Sanaga River 
(Cameroon) through to mainland Equatorial 
Guinea, much of southern Gabon, and south-
western Republic of Congo to the Kouilou River, 
and down to the Congo River (figure 4). Inland, the 
lower Ivindo River and Ogooué River in Gabon limit 
its distribution to the east, but on two occasions 
mandrills have been recorded in the Garabinzam 
area of north-western Congo, east of the Upper 
Ivindo (IUCN, 2016). In Cameroon, mandrills have 
been recorded in the Dja Biosphere Reserve using 
with camera traps, and this appears to be at the 
north-western limit of their range (IUCN, 2016). 
Camera traps have also recorded mandrills at the 
source of the Ogooué, extending the species' 
range a little into the Batéké Plateaux National Park in Gabon (Hedwig et al., 2017). Mandrills do 
not occur in south-east Cameroon or east of the Congo River. The Ogooué River bisects the 
species range, separating them into two distinct populations: i) Cameroon, Equatorial Guinea 
and northern Gabon and ii) southern Gabon and Congo (IUCN, 2016; Telfer et al., 2003). 

Drill  

The drill has a very restricted 
distribution from the Cross River in 
southeast Nigeria, east to the Mbam 
River in western Cameroon (figure 5), 
where the Sanaga River serves as the 
southern boundary. The forest-
derived savannah boundary limits the 
ĬƖŔũũќƚШĬŔƚƣƖŔĤƨƣŔŸŰШŔŰũċŰĬШŉƖŸůШƣőĲШ
coast (Gadsby et al., 2020; Kingdon et 
al., 2013; Imong et al., 2017). Drills 
occupy a relatively small range with 
an extent of occurrence (EOO) of 
63,074 km² (including Bioko and the 
mainland). Its area of occupancy (AOO) is believed to be less than 20,000 km², fragmented into 
at least 10 permanently isolated habitat areas on the mainland 

 

 

Figure 4. Distribution of Mandrillus sphinx. 
Photo courtesy of the IUCN Red List of 
Threatened Species, 2022. 

Figure 5. Distribution of Mandrillus leucophaeus. Photo 
courtesy of the IUCN Red List of Threatened Species, 
2022. 



 

 
13 

Bioko Drill  

The Bioko drill is endemic to the 
island Bioko of Equatorial Guinea. 
Their range within Bioko lies mainly 
on the southern part, in the Gan 
Caldera Scientific Reserve and on 
the lower slopes of the Gran 
Caldera Volcánica de Luba (figure 
6). There is also a small population 
in the northern part of Bioko 
around the lower slopes of Pico 
Basilé (Cronin & Owens, 2020; 
Kingdon et al., 2013).   

 

1.5.2 Habitat  

Mandrill  

Mandrills are found in evergreen rainforest, stretching between 100 and 300 km inland from the 
Atlantic coast, as well as in montane forest, and secondary forest. They avoid thick 
undergrowth areas and marshes. Mandrills are known to cross areas of savanna up to 180 m 
across to access forest fragments and have been known to enter plantations. They are semi-
terrestrial and usually forage at less than 5 m above ground (Kingdon et al., 2013).   

Drill  

Drills occur in closed forest from coastal lowland to transition and semi-montane forests; these 
give way to forest-savannah mosaic and high-altitude grassland with gallery forest where drills 
are absent. In the 1930s, Sanderson (1937) collected drills in mixed grassland-gallery forest of 
9ċůĲƖŸŸŰќƚШ7ċůĲŰĬċШHighlands, but these forests are now largely eliminated.  They occur 
from sea level to about 2000m elevation. However, most groups are found on lower elevations, 
mainly between sea-level and 600 m of elevation (Kingdon et al., 2013; Morgan et al., 2013).  It 
should be noted that within the core of drill range, vast tracts of drill habitat were systematically 
cleared for palm, rubber, tea and banana plantations in the last 80 years from Mount Cameroon 
east to Douala. Across their limited range, there is a single long dry season from Decemberт
March ( (Abernethy & Maisels, 2019). 

1.5.3 Conservation status  

Both species are decreasing and threatened by habitat loss due to logging and agricultural 
activities, fragmentation due to the development of roads, and hunting for bushmeat and due to 
raiding of crops by these species (Abernethy & Maisels, 2019).   

 

 

 

 

Figure 6. Distribution of Mandrillus leucophaeus ssp. 
poensis.  Photo courtesy of the IUCN Red List of Threatened 
Species, 2022. 
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Mandrill  

Mandrills appear to be most seriously threatened in 
Cameroon and Equatorial Guinea. This species is affected by 
the destruction of its evergreen forest habitat since this 
reduces the capacity of environments     to support mandrill 
populations. However, the most immediate threat is posed 
by poaching for their meat (Abernethy and White 2013, 
Abernethy et al. 2013). Large males are preferentially 
targeted. Commercial bushmeat hunters pose a particular 
threat to populations that are located close to main roads 
and towns. Annual offtakes per hunted horde are likely to be 
lower for modern day hunters using guns and snares than in 
the past when hunters used dogs and nets, which could result in very high offtakes (>20% of the 
group in one hunt). However, impacts are more widely spread across the species' geographic 
range. The largest existing population of mandrills is found in Gabon (Abernethy & Maisels, 
2019). Mandrills are classified as Vulnerable (VU) (figure 7) on the IUCN Red List (Abernethy & 
Maisels, 2019) and are listed in the Appendix I of CITES.  

Drill  

The species is threatened by habitat loss, fragmentation and 
hunting. Habitat loss results from forest clearance on a small 
but extensive scale for farms, particularly in Nigeria, for large-
scale plantations, particularly in Cameroon where multiple oil 
palm plantation projects are underway or proposed (Morgan et 
al. 2013), and from commercial logging in Cameroon where 
several important forests peripheral to Korup are now 
designated as concessions (C. Astaras, pers. comm. 2016). 
Other proposed developments posing new risks to remaining 
habitat include road building in Cameroon, Nigeria and on 
Bioko, and associated human activities. Legal and illegal 
logging across their range remains a threat; in addition to sheer loss of habitat, logging opens 
roads for cultivators and provides new access to hunters and bush meat traders. Drills are 
hunted commercially for their meat, and several group members may be shot en masse if 
hunting dogs are used (Gadsby 1990; Astaras 2009; Morgan et al., 2013). Excessive hunting has 
resulted in marked declines, especially in smaller, isolated forest fragments from some of 
which, drills have been extirpated (Waltert et al., 2002; Linder and Oates 2011; Morgan et al., 
2013; Imong et al., 2017). 

A 70% decline has been seen on Bioko over the past 30 years. The population on Bioko is now 
estimated >1000. Both the mainland and the Bioko drill populations are declining and 
fragmented (Gadsby et al., 2020; Morgan et al., 2013). Both drill subspecies are classified as 
Endangered (EN) (figure 8) on the IUCN Red List (Gadsby et al., 2020) and are listed in the 
Appendix I of CITES. 

 

Figure 7. Mandrill status, 
Vulnerable. Photo courtesy of 
the IUCN Red List of 
Threatened Species. 

Figure 8. Drill status, 
Endangered. Photo courtesy 
of the IUCN Red List of 
Threatened Species. 
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1.6 Diet and feeding behaviour  
Mandrills and drills are both opportunistic omnivores with a high preference for fruit. Their 
faeces consist of around 24-90% fruit fibres, depending on the season and their distribution 
(Owens et al., 2015). Their foraging patterns change through the year based on the seasonality 
of fruiting season and the wet and dry season in the forests (Hongo et al., 2018). Both species 
mainly forage nearby streams and wet areas, covering over approximately 15 km² during the day 
(Mittermeier et al., 2013). Males mainly forage on the ground. Females and juveniles more often 
forage arboreally. When foraging they search on the ground using their hands, digging through 
litter and picking up leaves and branches or picking bark off trees. They forage in groups, and 
mass-feedings can occur by sub-ŊƖŸƨƓƚШĦŸůŔŰŊШƣŸŊĲƣőĲƖШŔŰШƚŸШĦċũũĲĬШћőŸƖĬĲƚќ where they will 
eat everything in one place before moving on to a new place (Kingdon et al., 2013; Mittermeier 
et al., 2013).  

Mandrill  

Mandrills eat (in order of preference) fruit, seeds, leaves and other plant material as their main 
diet. They also eat insects, small mammals, reptiles, crustaceans and fish in small amounts. In 
the fruiting season, they mainly eat fruit and seeds and, when fruit becomes scarcer, they will 
eat more leave, bark and root material than fruit (Hongo et al., 2018). 

Drill  

The diet of drills in the wild is still mostly unknown. The diet most likely consists of fruit and 
seeds, nuts, leaves, flowers, roots, eggs of birds and reptiles, and small vertebrates such as 
fish and amphibians. Based on faecal samples, their diet mainly consists of fruit and seeds 
(between Jul-Sep) and in seasons scarce of fruit, besides available fruit, more mushrooms, 
leafy materials and insects (Kingdon et al., 2013).  

The Bioko drills are more commonly eating small invertebrates, like giant land snails Achatina 
sp., freshwater crabs and termites. They have also been observed digging up eggs from marine 
turtles. However, their diet mainly consists of fruit, insects and other plant material like leaves, 
stems and seeds (Owens et al., 2015). They prefer ripe fruit of the Irvingia gabonensis tree 
(Astaras et al., 2008). 

1.7 Reproduction   

1.7.1 Sexual maturity  

Within Mandrillus species, females start to reproduce at 4 years of age while they have their 
first sexual swelling around 3 years old. Most females have their first offspring at 4 or 5 years of 
age. Males are sexually mature at 5-7 years; however, they will usually not reproduce until they 
are 10-12 years old and can take the alpha status (Mittermeier et al., 2013). Mature males will 
have full-grown sexual characteristics at 8-10 years (Marty et al., 2009). Due to the competition 
between males, an alpha male within a group can monopolize the reproduction. The dominant 
male sires almost all offspring in a group (Charpentier et al., 2005). 

1.7.2 Reproductive cycle  

The mean menstrual cycle within both mandrills and drills is 33 days. When females are in their 
follicular phase, the area around the vulva becomes a darker pink to a red colour. Their genital 
area will swell and increase over a couple of days until it has no more wrinkles and is at its full 
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size, around the ovulation (Petter & Desbordes, 2013) (figure 9). After ovulation 
the skin swelling decreases rapidly, mainly within 2-3 days (Dixon, 2013). 

 

Figure 9. Male drill checking the swelling on a receptive female, photo courtesy of K. Groot. 

1.7.3 Seasonality of cycling  

A distinct breeding season has not yet been defined, but some research results indicate signs 
of a moderately defined breeding season. Even though different studies show a wide variability 
in possible breeding season, most mating takes place between June and October (Setchell, 
2004) with a mating peak in July and August. The birth peak lies between December and April in 
the wild (Mittermeier et al., 2013). However, births can occur all year round (Setchell et al., 
2002). Usually, a single young is born after a gestation period of 179 т 182 days (Mittermeier et 
al., 2013). 

After giving birth, the reproductive cycle will start again after a mean of 322 days. The mean 
interbirth period is 638 days, whereafter a second infant could be conceived. The interbirth 
period is much shorter when a miscarriage occurs (Gesquiere et al., 2018).   

1.7.4 Gestation period  

The gestation period for mandrills is a little less than 6 months, usually between 172 and 183 
days, with a mean of 178 days (Gesquiere et al., 2018). For drills the period is estimated around 
161-197 days with a mean of 176 days (Gesquiere et al., 2018; Setchell et al., 2005). 

1.7.5 Development  

After gestation, one infant weighing 500-600 grams, is born. Twins are very rare. New-borns stay 
with their mother for care and nutrition, as they are weaned until 2 years of age. The mother 
takes on the parental care. The dominant male takes no part in caring for the offspring but is 
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very tolerant (Kingdon et al., 2013). Exchange of carrying infants is rare but has 
been seen in the wild with sub-adult females, only with closely related, 
orphaned infants (Brockmeyer et al., 2015). The average time for an infant to be fully weaned 
lies at 230 days (Setchell et al., 2001). 

Due to a birth peak, infants usually have a lot of peers who are born around the same time. Over 
time these will form peer groups when the mother is not actively weaning anymore. When 
puberty occurs around three years of age, juveniles will leave these peer groups and join the 
adults (Brockmeyer et al., 2015).  

1.8 Behaviour  

1.8.1 Activity  

Mandrills and drills live a nomadic life and are always on the move, searching for food and 
looking out for predators. They start the day with stationary foraging, which covers the most 
time of their activity budget. While traveling in groups, juveniles are the most active, utilising 
trees and branches to climb around while playing and foraging. Mandrills mainly spent their 
time on feeding, locomotion, resting and social behaviour (Ortega-Ballesteros et al., 2022).  

During the day, these primates stay in social groups and opportunistically forage and express 
social behaviours (such as grooming between adults and play behaviour among juveniles). 
While foraging and traveling together, a lot of vocalizations is produced by adult males to make 
the group move along and by adult females and other young adults to keep contact and to 
locate each other while moving through the forest. Vocalizations can also be heard when 
splitting into smaller groups from the horde (Kingdon et al., 2013).  

Scent marking is also seen in daily activity of mandrills and drills. With their sternal gland, they 
make a circular motion, rubbing their chest on an object or surface. It is also seen for marking 
their food (Vaglio et al., 2015).  

When dusk falls, the group moves up to higher grounds in trees for the night where they will rest 
together until the next morning (Kingdon et al., 2013; Mittermeier et al., 2013). 

1.8.2 Locomotion  

Mandrills and drills are semi-arboreal. Locomotion occurs by use of all four limbs, 
quadrupedally with their hands flat on the ground, when taking steps. They are good climbers 
but do not utilise trees to travel (Mittermeier et al., 2013).  

1.8.3 Predation  

Mandrill  

The main natural predator of mandrills is the leopard (Panthera pardus). However, they are also 
predated on by Central African rock pythons (Python sebae) and are hunted by humans for 
bushmeat (Abernethy & Maisels, 2019; Kingdon et al., 2013).  

Drill  

There is not a lot of data on predation of drills. Just like in mandrills, leopards are probably a 
predator for the mainland drills. Leopards are not present on Bioko Island. The Central African 
rock python is present on the mainland and on Bioko, making it a potential predator. 
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Furthermore, humans are known to hunt Drills for bushmeat, both on the 
mainland and on Bioko (Gadsby et al., 2020; Kingdon et al., 2013).  

1.8.4 Social behaviour  

The group organization is formed as a multi-male/ 
multi -female structure where the group is centred 
around the females. Kinship also shows an important 
factor for the social status of females in the group. 
There are studies that concluded males to be 
permanent group members. When males are 
present, they are in very low numbers. Males live 
more on the outer sides of the group and do not tend 
to lead. Dominant males can initiate the group to 
move but are mostly found in the middle or backend 
of the group (Kingdon et al., 2013). Other males may 
temporarily join in when subgroups fuse into a horde 
(Bret et al., 2013). The largest hordes recorded are in 
Lopé, with a mean of 620 individuals (Abernethy et 
al., 2002) and are mainly formed around the mating 
season (Kingdon et al., 2013). For drills this is thought 
to be the same as in mandrills with group sizes of 
mainly 25-ΠΜШŔŰĬŔƻŔĬƨċũƚШƽőŔĦőШƽŔũũШŉƨƚĲШŔŰШƣŸШћƚƨƓĲƖШ
ŊƖŸƨƓƚќШƽŔƣőШƨŰŉċůŔũŔċƖШŔŰĬŔƻŔĬƨċũƚЮШ[ƨƖƣőĲƖШƚƣƨĬŔĲƚШ
should be conducted on the seasonality of social and 
group structures to give a clear answer (Astaras et al., 2008).  

Small conflicts are seen when juveniles are playing (figure 10) or when squabbling over food. 
Females are more often observed initiating aggression (Kingdon et al., 2013). The observed 
conflicts which do the most harm are found between adult males, mainly when fighting over the 
dominance status. These are fights which can cause serious injuries or even death. Conflict 
behaviours are utilised to prevent serious fighting and start with two males standing across 
from each other and showing their teeth in a threatening way to estimate whether they can beat 
their opponent. Aggression is shown in the form of head bobbing, staring at the opponent and 
performing a threat rush and a threat jerk, coming closer and backing off from the opponent. 
They also perform branch shaking, holding or jumping on a branch, shaking it up and down and 
slapping the floor with their hand. A further step of escalation would be to chase each other. 
When expressing conflict behaviours, agnostic behaviour such as self-grooming can occur; 
yawning, i.e. showing their canines as a mild threat or as agonistic behaviour, are also 
observed. This is all part of conflict management. When one of the opponents makes an attack, 
they will chase each other and start hitting, biting and grabbing each other (Otovic et al., 2014). 

Submissive and social behaviours are seen in all members of the group. All group members 
groom, where the most dominant male grooms the least dominant one and is only groomed by 
adult females, not by juveniles. Almost any group member may groom another, where higher 
ranking females have grooming sessions with females of a lower rank (Charpentier et al., 2004; 
Kingdon et al., 2013).  

Figure 10. Playing juvenile mandrills, photo 
courtesy of R. van Weeren. 
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The submissive behaviour that is commonly seen is showing their behind, 
ƽőŔũĲШũŸŸťŔŰŊШĤċĦťШċƣШƣőĲШƖĲĦĲŔƻŔŰŊШŔŰĬŔƻŔĬƨċũЮШ ШƚůŔũĲШŸƖШљŊƖŔŰњШыĦŸƖŰĲƖƚШŸŉШƣőĲШ
mouth are pulled up and some teeth are showing but almost no gum), is associated with 
greeting, play and when a male courts a female (figure 11). It is a form of affiliative, non-
aggressive behaviour. It can be used as greeting or submissive behaviour, for example post-
conflict. It is used between individuals of all ranks (Kingdon et al., 2013; Otovic et al., 2014). 

1.8.4.1. Social communication  

Mandrills and drills use a lot of vocalizations in their communication. Having different contact 
calls with different meanings, a low, two-phase grunt is common and characteristic for adult 
males. It is made throughout the day, especially when there are females with full tumescence. 
[ĲůċũĲƚШċŰĬШŢƨƻĲŰŔũĲƚШƣĲŰĬШƣŸШůċťĲШƣőĲШůŸƚƣШĦċũũƚЮШ ШƚőƖŔũũШћƽƖċċċőőќШƚĦƖĲċůШŔƚШƨƚĲĬШŉŸƖШ
communication and for contact within a large group while traveling. When out of sight, more 
calls are made. Softer more bubbling contact calls are used when foraging and traveling in a 
small group. Soft coughs, with head bobbing are used when investigating new objects. Alarm 
calls are short, repeated coughs, getting louder as agitation increases (Kingdon et al., 2013).  

Lip smacking is seen and heard during grooming sessions. It is also a form of affiliative 
behaviour and is sometimes seen in adult males during copulation (Kingdon et al., 2013).  

Behaviour and vocalization within drills is not well documented. Nevertheless, it appears to be 
similar to mandrills. Males can grind their teeth when agitated. Females and juveniles make 
љĦŸŸњШƚŸƨŰĬƚШƽőĲŰШƚĲĲťŔŰŊШŸƖШƖĲĦĲŔƻŔŰŊШĦŸůŉŸƖƣЮШ~ŸƚƣШĦĲƖĦŸƓŔƣőĲĦŔĬШůales have a 
characteristic loud call. However male drills do not seem to have this, with their loudest call 
being a crow to keep contact in large groups (Kingdon et al., 2013).  

Although the research conducted about the vocalization within mandrills and drills is outdated, 
the descriptions still seem fitting. For more details of vocal communication, see Gartlan (1970) 
and Kudo (1987). 

Figure 11. Different individuals flash their teeth, photo courtesy of left to right: Adult male mandrill, D. 
Neill, Juvenile mandrill, E. Butter, Adult male drill, C. Ruoso. 
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1.8.5 Sexual behaviour  

Both mandrills and drills are polygynandrous, where one male will have alpha status and mates 
with high-ranking females. Dominant males show preferences for high-ranking mature females 
when multiple females have full sexual swellings. Other adult males do get a chance of mating 
since males are unable to monopolize an entire horde. They may attempt to mate with lower 
ranking or younger females (Dixon, 2013).  

Females with full tumescence will seek closer proximity to the dominant male. The highest-
ranking female stays within close range of the dominant male to prevent access by other 
females, grooming more frequently and displaying her swelling to the male. The male inspects, 
ƚŰŔŉŉƚШŸƖШũŔĦťƚШƣőĲШŉĲůċũĲќƚШŊĲŰŔƣċũŔċЮШ?ƨƖŔŰŊШĦŸƨƖƣƚőŔƓШƣőĲШůċũĲШŉŸũũŸƽƚШċШŉĲůċũĲШċƖŸƨŰĬШŉŸƖШċШ
couple of days. The male will show his grin face and groom her. These are signals of pre-
copulatory behaviour. The female will show her backhand making the male follow her until she 
allows him to mount (Dixon, 2013).  

During copulation, the female stands with both arms and legs on the ground while the male 
stands on her calves, placing his hands on her hips. Both the female and male occasionally lip-
smack, and the female may glance over her shoulder (Dixon, 2013). 
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2. Management in Zoos and Aquariums 
In the following section different aspects of mandrill and drill best practice husbandry in EAZA 
zoos will be presented. This section has been compiled using survey results undertaken in 2023 
and the existing literature. 

2.1 Enclosure  
One of the aspects to promote animal welfare is keeping animals in suitable environments that 
allow them to fulfil their main biological needs (Fàbregas et al., 2011). For this reason, when 
designing an animal enclosure, consideration must be given to the species' original 
environments (Shepherdson, 2003; Fàbregas et al., 2011), as well as to its ecology and 
behaviour (Fàbregas et al., 2011) to assure that an animal will find the necessary resources to 
meet its biological needs, and therefore promote its welfare (Hosey et al., 2009; Fàbregas et al., 
2011).  

љÑőĲШEEÂƚШƽċŰƣƚШƣŸШƓƖŸŊƖĲƚƚШƣŸШċШƚŔƣƨċƣŔŸŰШƽőĲƖĲШĲƻĲƖǃШċŰŔůċũШŔƚШƓũċŰŰĲĬШŉŸƖЯШƚŸĦŔċũШŊƖŸƨƓƚШċƖĲШ
sufficiently large and where facilities are sufficiently large and flexible to accommodate these 
ũċƖŊĲƖШċŰĬШůŸƖĲШĬǃŰċůŔĦШŊƖŸƨƓƚњШыéŔĬČťŸƻŔƣƚШĲƣШċũЮЯШΞΜΞΟб ter Meulen et al., 2023). 

Mandrills and drills are highly social primates found in large groups (i.e., hordes) comprised of 
several hundred individuals in a natural context (Abernethy et al., 2002; Astaras et al., 2007). 

Therefore, enclosures should be spacious and complex enough to hold natural family groups 
and should have sufficient opportunities for individuals to create distance between 
conspecifics and evade conspecifics with a higher rank within the group, whenever necessary 
(figure 12 & 13). It is therefore preferable for new holders to develop a flexible enclosure for a 
large family to be developed to hold large family groups. However, contact with the EEP 
coordinator will be necessary to discuss the best possible group composition for your 
enclosure on a case-by-case basis. 

Figure 12. Example of naturalistic and complex netted enclosure for drill in Hannover Zoo, photo courtesy 
of P. Kalisch. 
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- For the outdoor enclosure a mesh-netted enclosure is highly preferred. 
This way the enclosure provides different heights and ample climbing 
possibilities while also minimizing the risk of escapes (Figure 12).  

- The indoor (or off-show) enclosure needs to be spacious enough to hold multiple 
individuals, with multiple compartments with the ability to separate individuals 
whenever necessary. 

2.1.1. Boundary  

Indoor  

For indoor barriers (or off-show enclosure), mesh fencing is most commonly utilized; a strong, 
sturdy metal type is preferred, as both species are strong and tend to be destructive. It is 
advisable that barriers have a maximum width of 2.5 x 5 cm indoor. By utilizing this mesh size, 
an adult male is unable to reach through the mesh with its arm further than elbow length. If a 
holder decides to have a wider mesh size than 2,5 x 5 cm, keepers should be cautious when 
coming within a range of 30 cm of the mesh, as juveniles and small females will be able to 
reach through the mesh with their arms. Therefore, keeper corridors should have ample room to 
keep a minimum distance of 30 cm from the mesh. However, mesh size should allow medical 
training or giving treats or medication at least in defined areas of the enclosure perimeter. 

An indoor enclosure and/or holding enclosure consisting of multiple compartments is 
recommended for when conflict occurs or when individuals or a small part of the group must be 
separated from the main group for whatever reason. 

Figure 13. An example of a complex on-show indoor enclosure for mandrills at Zoo Dresden. 
Photo courtesy of Dresden Zoo. 
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Within EAZA institutions, there is a large variety within sliding and panel door 
sizes used. This is mainly due to the fact that many enclosures have previous 
been built for smaller or larger species and are now repurposed for mandrills or drills. A size of 
approximately 60 x 45 cm (L x W) is recommended for the main doors between the in- and 
outdoor enclosure.  

The entries are preferably placed in a way to create a circular passage, with multiple entries to 
go in and out. This way animals cannot be trapped by dominant individuals. Sliding doors that 
are handled manually should be secured, for instance using a padlock with an extra pin. All 
areas must be escape-proof, and all keeper entrances must have security locks.  

Outdoor  

Outdoor enclosures for both species vary vastly between holders and therefore their barriers 
vary too. When working with a ѣŰĲƣƣĲĬќШĲŰĦũŸƚƨƖĲ (figure 14), it is important to create a wide 
enough three-dimensional space. Walls need to be sturdy, for example utilizing brick, concrete, 
wood or mesh, which should be of heavy-gauge wire when used, with no more than 5 x 5 cm 
width outdoor. When working with mesh fencing, an additional visitor fence should be used to 
create enough space between the enclosure barrier and the visitor, as juveniles and small 
adults will be able to put their forearms trough the mesh. For a mesh fence top/ roof a mesh 
size of 5 x 5 cm should suffice. 

Figure 14. A mesh-netted enclosure with a visitor fence in front at Tierpark Hellabrunn. 
Photo courtesy of Tierpark Hellabrunnn. 
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Figure 15. A mesh outdoor barrier with an electric barrier at the top at Paignton Zoo. Photo courtesy of 
Paignton Zoo. 

 

Figure 16. Wooden walls with an electric barrier on top at Wingham Wildlife Park. Photo courtesy of 
Wingham Wildlife Park. 
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A water moat as a barrier should be at least 5 m wide and 1.5 m deep when 
used as the main barrier for an enclosure, the additional electric wire barrier 
should be on the public side or on the enclosure side, never halfway in the moat (figure 17). For 
ċŰШћŸƓĲŰШƣŸƓќШĲŰĦũŸƚƨƖĲЯШƣőĲШĤċƖƖŔĲƖƚШƚőŸƨũĬШĤĲШċƣШũĲċƚƣШ3m high and consist of a firm, smooth 
structure, for example wood, concrete, glass or brick (figure 16). The material should be non-
climbable and with an electric wire barrier on top of the walls, having a voltage of 7000 т 8000 
Volt or between 7.0 т 8.0 kilovolt. Note that some local authorities might not allow an electric 
wire barrier, in this case building a mesh-netted enclosure is recommended. When working 
with a mesh fence (figure 15) open top enclosure, the height must be at least 3m and it should 
have an overhang at the top of the fence. Electric wire barriers should be placed in front of the 
fence, at the bottom and near the overhang. When placing the fence, consideration should be 
made to prevent the animals from digging under the fence. On places where the moat is smaller 
ƣőċŰШΠůЯШċŰШċĬĬŔƣŔŸŰċũШĤċƖƖŔĲƖШƚőŸƨũĬШĤĲШċĬĬĲĬЮШ ШƚůċũũШƚũŸƓĲШŸŰШƣőĲШċŰŔůċũƚќШƚŔĬĲШċŰĬШċШ
steeper part or no slope on the public side is recommended. When considering a water moat as 
a main barrier, please note that there is a possibility for the moat to freeze, allowing animals to 
walk over the frozen moat and that juveniles have been observed swimming in and across water 
moats, so precautions to prevent this must be taken. 

 

 

 

Figure 17. Lush and complex Island for mandrills at Chester Zoo, notice the additional barrier with 
electric wire on the visitor side. 
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2.1.2. Substrate  

Indoor  

For indoor enclosures, a concrete, 
epoxy or tiled floor added with a soft, 
natural substrate such as, straw, mulch, 
bio floor, saw dust or woody wool etc. is 
recommended (figure 18 & 19). These 
loose substrates allow the species to 
express their natural foraging behaviour. 
Urine and faeces will be easily absorbed 
by this additional layer and dirty spots 
should be cleaned every day, while a full 
cleanout should only be performed 
when needed. It is important to inspect 
the substrate regularly to check for 
potential mould growth. 

 

 

 

Figure 19. An example of a complex on-show indoor enclosure using mulch for mandrills at Zoo 
Magdeburg. Photo courtesy of, L. Harhoff. 

Figure 18. Indoor enclosure using woodchips for mandrills at 
Chester Zoo. Photo courtesy of Chester Zoo 
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 Outdoor   

Mandrills and drills live in dense tropical forests and spent a lot of time moving and foraging on 
the ground, digging through soil. Therefore, the enclosure should provide diverse and 
comfortable substrates, in which they can utilize their natural foraging behaviour (figure 23 and 
24). Natural ground coverings like grass, sand and soil are soft and provide opportunities to dig 
through in search of food. However, reports of individuals destroying the natural grass in the 
enclosure can be common. Therefore, an enclosure with a diverse range of substrates with 
natural grass, soil/ sand and an additional part with bio floor are preferred. 

2.1.3. Furnishing and maintenance  

Indoor  

As forest living primates, it is important to create a three-dimensional and complex space for 
these species to utilize, which provides ample choices. For the indoor enclosure, furniture 
needs to be adjusted to the available space (figure 20). Preferably placed three-dimensionally, 
creating several elevated places. This can be done with branches or platforms to give the 
opportunity for individuals to have an overview of the enclosure. Other indoor furniture could be 
firehose hammocks, rope (if placed in a safe way, so animals cannot injure themselves), 
wooden or metal bars etc. The enclosure should provide sufficient higher platforms or objects, 
which individuals can utilize as sleeping areas as these species prefer to sleep higher up within 
the enclosure. Platforms need to be placed at least 1 m above the ground but preferably higher 
and should be large enough for more than one animal to lie completely stretched out. 
Platforms, sleeping places and frequently used places/ object should be cleaned daily, 
removing dirt, faeces and urine. 

Figure 20. Indoor on-show enclosures for drill  at Wuppertal Zoo. Photo courtesy of Wuppertal Zoo. 
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Figure 22. Distribution of foliage density at holder institutions of both species. 

Outdoor  

Mandrills and drills are primarily known 
as ground living primates. However, 
juveniles and females do utilize trees to 
forage and play in. Variation in height in 
the enclosure gives individuals the 
choice to separate themselves when 
there are tensions or conflicts within the 
group. Therefore, the furniture in the 
outdoor enclosure must provide 
elevated opportunities. This can be 
realized by placing big branches or 
(dead) trees together creating complex 
areal climbing structures. Beside these 
climbing structures, sufficient (small) 
shelters should be provided within the 
outside enclosures, too (figure 21). It is 
important to provide ample shade to 
prevent skin damage from the sun. 
Constructions of wooden or metal elevated platforms give the animals the opportunity to 
overlook the enclosure while also giving shelter against sun and rain (Figure 22). Platforms 
should be large enough to hold multiple individuals to allow social interactions like grooming. 
Telescope poles have been reported to be used by all ages and sometimes are scent marked as 
well.  

Natural furnishing in outdoor enclosures  

As both species occur in highly dense vegetated areas in the wild, it should be the aim of all 
holders to house their Mandrillus spp. in enclosures with as much natural furnishing as 
possible, according to the available space within the enclosure (figure 23, 24 & 25). However, 
due to the destructive nature of these species, parts of the vegetation could be protected by 
utilising an electric fence or other type of suitable barrier. As can be seen in figure 22, eleven of 
the 31 holders provide 50% or more vegetation cover in their enclosure. A list of plant species 
utilised in the outdoor enclosure of Chester Zoo can be found in Appendix I. 

 

 

 

 

 

 

 

 

Figure 21. Wooden platforms and structures are used 
often, both to sit on and use as a shade method by the 
group of Drills at Port Lympne Reserve. Photo courtesy of 
Port Lympne Reserve. 
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Figure 24. Densely vegetated enclosure for drills at Port Lympne, photo courtesy of Port Lympne. 

Figure 23. Naturalistic and complex enclosure at ?ƻƹƖШuƖČũŸƻĳШüŸŸ, photo courtesy of K.Groot 
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2.1.1 Environmental temperatures  

Mandrills and drills originate from West Africa and live in dense rainforest with a tropical 
climate, including high temperatures (27-33 degrees) and humidity (average of 85%). These 
species are kept throughout Europe with different temperature ranges in summer and winter. 
Nevertheless, both species seem to be tolerating the European climate well. 

For the indoor enclosure a minimum temperature of 18 degrees should be maintained and can 
be increased up to 24 degrees. Ventilation can be realised through air circulation systems, as 
well as air conditioning in hot weather. Providing comfort zones that allow animals to seek a 
warmer or colder area is advisable. When necessary, opening windows and sliding doors during 
hot days will provide fresh air. Draught and loss of heath can be prevented by placing flaps in 
front of the sliding doors. Until now, humidity levels do not seem to affect these species that 
much, more research about this topic should be conducted in the future. 

Keeping the animals indoors in colder temperatures is not needed as long as they have the 
choice between indoors and outdoors. Giving free access to the indoor and outdoor enclosure 
24 hours a day is recommended, when local authorities allow this form of management. If 24 
hours outdoor access is prohibited, it will be necessary to provide a larger and more complex 
indoor facility. It is important to constantly monitor the social dynamics within the group, as 
keeping social dynamics stable should be given priority over the possibility to choose between 
indoor and outdoor access. It is important that no animal is shut out or locked in by other 

Figure 25. Outdoor enclosure including climbing structure and ample natural vegetation at 
Chester Zoo, Photo courtesy of Chester Zoo. 
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individuals. During extreme weathers (e.g. storms, heavy winds) or during 
freezing temperatures when a water moat barrier might become frozen over, 
the animals should be kept inside.  

2.1.5 Natural light in the indoor enclosures  

When designing a new indoor facility, it is very important to consider the natural lighting. It is 
important to provide as much natural light as possible through different sized windows and roof 
windows. Smaller windows on the walls are very useful not only for natural lighting but also as 
environmental enrichment as individuals have the opportunity to look outside of the window 
and observe the outside world. 

It is recommended to provide animals with a daylight duration of 10 to 12 hours, as this aligns 
with the natural light cycle in their environment. Contemporary artificial daylight solutions have 
proven beneficial for individuals working indoors. While their relevance to primates has not 
been scientifically confirmed, we advise following this approach in the absence of alternative 
references, as we see no harm in adhering to established humane practices. 

Regarding UV lighting, we believe that animals could benefit from its presence; however, at this 
time, we do not have sufficient data to provide specific details on its effects. 

2.1.6. Dimensions  

For a social group, multiple compartments for indoor enclosures are recommended to separate 
individuals or a small part of the group when needed (e.g. social conflicts, medical reasons). 
The sizes and number of compartments depends on the size and composition of the group and 
must allow all individuals to move around freely and be able to create a distance between 
conspecifics when needed. However, when planning a new enclosure, it is advisable to design 
an enclosure for a larger social group, which will allow for enough flexibility to separate 
individuals when needed. 
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Indoor facilities should have at least two connected compartments. The size 
needs to be spacious enough to hold multiple individuals. When working with 
24h access, it is likely that the indoor compartment will only be used for sleeping, feeding, 
training or temporarily more often with colder temperatures. It is important to consider cubic 
meters, as well as square meters for both the indoor and the outdoor enclosure. However, 
minimum dimensions for enclosures might be defined by national law. 

Considering a mesh-netted enclosure for mandrills and drills for a group with one intact male, 
multiple (4-5) adult females and several juveniles, a minimum availability of four (indoor) 
compartments is recommended. When given free excess to the indoor enclosure, a minimum 
size of approximately 100m² combined is advised. For the outdoor enclosure the advice is to 
create an enclosure with a possibility for outdoor separation. The recommended minimum size 
of the outdoor enclosures is approximately 250m² (figure 26). It is important to consider the 
year-round temperature and climate of your institution/location, as holders that have to keep 
these species inside for a considerable amount of time per year may need a larger indoor 
enclosure to accommodate for the needs of this species. 

The minimum indoor height should be at least 4 m, backstage areas can be less heigh with a 
minimum of 2,5 m. For the outdoor enclosure, assuming a mesh-netted enclosure, the lowest 
point within the enclosure may be 2,5 m with higher points of at least 4 m. Nevertheless, we 
recommend providing a minimum of at least 4 m for both indoor and outdoor enclosures. It is 
important to utilise as much of the ground area and three-dimensional space as possible. 

Figure 26. Netted outdoor enclosure at Wuppertal Zoo. 
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2.2 Feeding  
In the wild, mandrills and drills are opportunistic omnivores. With a diet that consists mainly of 
wild fruits and different kinds of browse. While digging through the soil and pulling bark off 
trees, they search for beets, roots, mushrooms and different kinds of invertebrates depending 
on the season. For more details on diets of these species in the wild, please refer to paragraph 
1.6.   

2.2.1 Basic diet  

Mandrills and drills should be fed a diet that is comparable with their nutritional needs in the 
wild . They are opportunistic omnivores, with a strong preference for sweet fruits. However, a 
diet primarily consisting of fruit does not meet their nutritional needs. Fruit nowadays is 
cultivated for human consumption and has less fibres and more sugars than wild growing fruit 
(BrysonȤMorrison et al., 2020). Therefore, too much fruit should be avoided and replaced with 
vegetables in zoo diets. Please refer to Table 2 for examples of vegetables fed to drills at Africa 
Alive. 

In zoos, they are more commonly treated as opportunistic omnivores. With a basic diet 
consisting of vegetables, primate-pellets, leaves, a small amount of fruit and small amounts of 
animal proteins. A complete diet sheet fed to mandrills at ARTIS Amsterdam Royal Zoo can be 
found in Appendix II. 

Small invertebrates (e.g. mealworms, locusts, crickets) or boiled egg might be a good source of 
protein; grain mix, birdseed and nuts are good options for food enrichment when spread out 
through the enclosure but keeping in mind the heightened amounts of fat when feeding nuts 
and seeds. Providing different types, amounts and sizes of vegetables and other food products 
throughout the week, is a good option as part of enrichment and to prevent habituation. It is 
also important to provide these species with sufficient browse in their diet, for example fruit 
woods, maple, beech, willow tree, mulberry, rowan, oak, coniferous trees.  

Table 2. Examples of different types of vegetables fed at Africa Alive. 

Green and leafy 
vegetables  

Green and watery vegetables Root vegetables 
 

Cabbage (any sort) * Broccoli*  Peas  Swede* 
Chicory Cauliflower* Onions Squash (any sort) 
Collards Celery Peppers  Pumpkin 
Kale* Corn Radishes*  Sweet potato 
Lettuce (any sort) Cucumber Tomatoes  Turnips* 
Spring greens* Fennel Green beans Jerusalem artichoke 
Spinach  Leeks  Broad beans Mangels 
Swiss chard  Mushrooms Artichoke Beetroot 
Turnip greens*  Okra  Carrots 
Asparagus    Celeriac 
Brussel sprouts*    Parsnips 
   Kohlrabi 
   Aubergine 
   Potato 
* Brassica species т avoid too much in any one day 
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2.2.2 Special dietary requirements  

The diet needs to be adjusted to environmental circumstances. Therefore, it is important to 
review and adjust the diet multiple times a year, as well as when group structures and 
composition changes.  Besides the group, the diet needs to fit the individual needs and should 
therefore be adaptable to situations such as gestation, growth, illness and general condition 
changes. This could mean making adjustment in amount, method of providing the diet or 
adding supplements when needed.  

Climate conditions and seasonality should be considered when developing a diet. A change in 
the given greens, fruit, adding in more vitamins or other supplements during colder months 
could be considered, depending on the location of the holder. Further research should be 
conducted on the supplemental needs as this is depended on multiple conditions.   

2.2.3 Method of feeding  

Food and foraging are an important part of the day-to-day activities for both species, as they 
spend large parts of the day foraging in the wild. The feeding methods provided to these species 
should therefore be encouraging these behaviours to allow for wild type behaviours and prolong 
these foraging behaviours in zoos. Multiple feedings per day should therefore be provided. The 
daily ration should be divided into at least three feedings, preferably more, which can be 
achieved by offering additional smaller feeds as enrichment (see table 3 for an example feeding 
schedule with six feedings per day). There are some reports of food competition between all 
individuals but mainly caused by adult females. Therefore, providing enough food for all 
individuals and spreading the food items adequately could avoid aggressive behaviours 
between conspecifics. 

Food items like vegetables, fruits and other greens could be chopped into different sizes. 
Chopping food into smaller pieces is not necessary (Brereton, 2020), but may contribute to a 
fare dispersion, especially with large food items such as melon. Scattering the food throughout 
the enclosure is a good way to encourage and prolong foraging behaviour. As is the use of 
feeding puzzles and boxes, where the animal must use force or twist different layers before 
being able to retrieve the food item. Burying some of the diet in substrate or hay, placing it on 
top of platforms, or other rather clean areas in the enclosure are good options for additional 
enrichment as well. 

Administering medication can be facilitated by hiding or mixing it in tasty food items like small 
amounts of banana, yoghurt with honey or sweet bread with honey for example.   

2.2.4 Water  

Clean water should always be available. Most used methods are automatic water troughs or 
drinking nipples. Water bowls should be cleaned daily and refilled with fresh water. When there 
are puddles, ponds or a water moat in the enclosure multiple observations have been made of 
animals drinking from these.  
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Table 3. Feeding schedule per week for drills at Edinburgh Zoo. 

Drill feeding schedule at Edinburgh Zoo     

Monday Tuesday  Wednesday  Thursday  Friday Saturday  Sunday     

9am 9am 9am 9am 9am 9am 9am 
Vitality 

Leafeater 
Pellets-320g 

daily                                                                       
to be given 3 
slices of hay 
every day.                                                                 

SA-40 
supplement 
to be given 
on one feed 

daily. 

Chinese 
leaf  Chicory  Romaine 

Chinese 
leaf Pak choi Chicory Pak choi 

1000g 1000g 1000g 1000g 1000g 800g 1000g 
Before 
break 

Before 
break 

Before 
break 

Before 
break 

Before 
break 

Before 
break 

Before 
break 

Lettuce 
(Ice) Cucumber  Lettuce (Ice) Cucumber 

Lettuce 
(Ice) Cucumber 

Lettuce 
(Ice) 

450g 450g 450g 450g 450g 450g 450g 

11:30am 11:30am 11:30am 11:30am 11:30am 11:30am 11:30am 

Peppers Tomatoes 
Chinese 

Leaf  Aubergine Peppers  Tomatoes 
Spring 
Onion 

630g 630g 630g 630g 630g 630g 630g 

1pm 1pm 1pm 1pm 1pm 1pm 1pm 

Scatter Scatter Scatter Scatter Scatter Scatter Scatter 

2:15pm 2:15pm 2:15pm 2:15pm 2:15pm 2:15pm 2:15pm 

Leek  Celery  Chicory Fennel Cauliflower Onion Radishes 

630g 630g 230g 630g 630g 500g 220g 

    Radishes        
Green 
beans 

    220g       200g 

3:45pm 3:45pm 3:45pm 3:45pm 3:45pm 3:45pm 3:45pm 

Cauliflower Beetroot  Squash  Beetroot Carrot Beetroot Carrot  

630g 500g 500g 500g 300g 500g 500g 

Squash Onions  Celeriac  Leeks  Beans  Broccoli Celeriac 

500g 630g 220g 870g 300g 630g 220g 
Green 
Beans  Eggs x3 Celery    Eggs x 3  Celery 

120g   220g       220g 

Chicken   Green beans       Chicory 

    250g       130g 

    Eggs x3       Eggs x3    
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2.3 Social  structure   
As stated in the LTMP developed in 2023, there is a challenge to maintain recommended group 
sizes of mandrills and drills at holder institutions. The EEP recommends keeping both species 
in a group with a minimum of 5-7 individuals, with a minimum group size of 8-12 individuals for 
harem groups. Bigger groups are thought to have more dynamic social structures and therefore 
enhances complexity and therefore animal welfare.  

2.3.1 Basic social structure  

In the wild, both species live in multi-male/ multi -female structures and vary in size, see 
paragraph 1.8.4. for more info. In a captive environment, groups are more commonly held as 
OMUs (one-male units), comprising one intact, dominant male, multiple adult females and 
their offspring, however, also multiple males with multiple females (more females the males) 
are kept at holder institutions. Ideally, a group should consist of multiple generations to create 
the most optimal social dynamics within the group. 

In the wild there is no record of bachelor groups and not much is known about holding a 
bachelor group in a zoological institution. Please first contact the EEP coordinator when 
considering this type of group. Housing multiple adult males in a mixed group is currently 
mainly done with castrated males. Preferably, castration should occur before the males 
develop adult characteristics, so the changes of aggression stay minimized.  

Youngsters can remain with their natal group until they reach 5-8 years of age. Depending on 
the circumstances, sub-adults may continue to stay with their natal group when appropriate 
measures are taken. When females and males begin to reach sexual maturity, action must be 
taken to prevent aggression and mating attempts with relatives. This can be achieved through 
various contraceptive methods or by relocating individuals. Please contact the EEP coordinator 
to discuss the most suitable approach for your group. 

2.3.2 Changing group structure  

When individuals reach puberty and become sexually mature, it could be a reason to look for 
another holder for these individuals. As males could become more aggressive or because these 
sub-adults are housed in a reproductive group. However, it is important to note that the 
possibility for individuals to learn social behaviour is of most importance and therefore should 
be chosen over outplacing an individual early. Other reasons for (temporarily) removing an 
individual could be social conflicts and aggression, wherefore separating an individual or small 
part of the group might be necessary. 

A (re-)introduction takes time and should be organized with care. Below are a few steps that 
should be taken during an introduction.  

¶ Visual contact: Create a situation where the separated individual can see and hear the 
group. When the new situation is settled, a situation where physical contact trough 
mesh is possible should be created.  

¶ Exploring: Depending on where the introduction will take place, it is a good idea to give 
the new individual a chance to explore the enclosure on its own. This will give the 
opportunity to the individual to learn the discover and familiarize parts of the enclosure 
and its escape routes.  

¶ Introducing: When positive behaviours (e.g. grooming, affiliative behaviours) are seen 
through the mesh a physical introduction can take place. Depending on the group 
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structure this can be done different ways. By introducing one or two 
individuals at the time, rewarding positive interactions, mixing all the 
individuals until keepers feel comfortable enough to do an introduction with the whole 
group. Or by introducing the male and then the highest-ranking female. It could be 
helpful to provide enough food or enrichment at the time of introduction and make sure 
that there are enough caretakers to observe the introduction.  

In a social group it is very important to observe the situation and act when necessary. Try to 
avoid an introduction when there are young infants in the group as females and the entire group 
could be additionally cautious with new individuals. An introduction is a complex process, it is 
therefore important to assess the situation step by step and make decisions on account of the 
behaviours observed by the group and individuals. It is wise to contact other institutions or the 
EEP coordinator for advice and to exchange experiences. 

2.3.3 Mixed exhibit species  

Mixed exhibits can provide an additional enrichment for both species. Drills are kept more often 
in mixed exhibits than mandrills. Below is a table with species that are mixed with either 
mandrills or drills and are deemed successful by the holding institution.  

Table 4. Mixed species with mandrills and drills at various holders. 

Housed with  Species Scientific name  
Mandrill  Green monkey Chlorocebus sabaeus 

Drill  Northern talapoin Miophitecus ogouensis 
Drill  Brazza monkey Cercopithecus neglectus 
Drill  Sitatunga Tragelaphus spekii 
Drill  Pygmy hippo Choeropsis liberiensis 
Drill  Nile geese Alopochen aegyptiaca 
Drill  Owl-faced monkey Cercopithecus hamlyni 
Drill  Mona monkey Cercopithecus mona 
Drill  Pelicans Pelecanus rufescens 

Pelecanus onocrotalus 
Drill  African forest buffalo Syncerus caffer nanus 
Drill  ÉǃťĲƚќШůŸŰťĲǃ Cercopithecus albogularis 

 

When keeping multiple species in the same enclosure, it is important that all species kept have 
a dedicated area where they are able to retreat from other species. This could be achieved 
through separate indoor enclosures or different kind of barriers through which only one species 
is able to utilize.    

Species where it has been indicated by holders that they are not deemed a successful 
combination include: Diana monkey (Cercopithecus diana) and banded mongoose (Mungos 
mungo). 
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2.4 Training 
Animal training is defined as intentionally changing behaviour with an awareness and 
understanding of the principles of behaviour analysis and applying these principles with 
individuals or groups of animals in managed care (Heidenreich et al., 2023). In principle positive 
reinforcement training is the recommended method. Please refer to the EAZA Animal Training 
]ƨŔĬĲũŔŰĲƚШŉŸƖШůŸƖĲШŔŰŉŸƖůċƣŔŸŰЮШљE ü ШƖĲĦŸŊŰŔǍĲƚШƣőċƣШƣőĲШƨƚĲШŸŉШĲƻŔĬĲŰĦĲ-based training 
technology can lead to improved animal welfare for animals in managed care. Because of this, 
ƣƖċŔŰŔŰŊШŔƚШĦŸŰƚŔĬĲƖĲĬШċŰШĲƚƚĲŰƣŔċũШƓċƖƣШŸŉШċŰŔůċũШĦċƖĲЮњШыE ü ЯШΞΜΞΞьЮ 

The purpose of training for these species may vary but is mostly used for the cooperation in 
medical care, participation in day-to-day care, creating enriching experiences and providing 
human health and safety mitigations. Table 5 compiles examples of training being utilised by 
holders of these species. Every holder is encouraged to train the animals on a basic level for 
daily management, as well as standard medical examination and procedures. A more intensive 
training programme may be indicated by the social situation of the group or specific veterinary 
requirements. 

Table 5. Examples for training elements already in use for drills or mandrills. 

Training 
Purpose and 

goal 

Explanation  

Target Targeting or target training is training an animal to orient a body part 
towards something. This can then be used to direct the animal or body part 
without touching the animal. 

Scale An individual will voluntarily stand on a scale so an accurate weight can be 
recorded. 

Arm sleeve An individual puts its arm into a sleeve for a medical procedure, for example 
to do a blood draw. In this case this behaviour was trained so a diabetic 
individual could be monitored. 

Mouth opening The individual opens its mouth on cue, so the keeper can check inside its 
mouth. 

Body touch The individual allows to be touched for medical examination on different 
parts of their body. 

Injection The individual allows to be injected voluntarily for medical reasons. 

 

2.5 Breeding  

2.5.1 Mating  

Mating behaviour observed in zoos is similar to the behaviour of these species in the wild (if 
known). When females are in oestrus the male will show more interest and becomes more 
protective of these individual females. The female takes the lead in the mating process. Making 
the male follow her until she lets him mount her, for additional info please see paragraph 1.8.5.  

If multiple males are kept within a group, the most dominant individual will prevent the other 
males to mate. In a group with one intact male and multiple castrated, the castrated will not 
show mating attempts and therefore, the intact male will therefore not have to perform this 
behaviour.  
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When other females are near or have full tumescence, small conflicts between 
females will occur more frequently as part of a behaviour change during the 
period of sexual activity.  

Examples of artificial reproductive technologies performed on these species are scares, only 
sperm cell recovery by electro-ejaculation were performed on a breeding male drill in order to 
ascertain his fertility (May-Soriano et al., 2015). 

2.5.2 Gestation  

Reproduction may occur throughout the year. But births are most frequent in December т April 
in the wild. Usually, single young are born after a gestation period of 179 т 182 days (Mittermeier 
et al., 2013). 

Please refer to chapter 1.7.4. for more info on gestation and cycles. 

2.5.3 Birth  

As mentioned above, births can occur all year round, with a peak birthing season between 
September and November for mandrills in captivity and a peak birthing season between July 
and September for drills in captivity (Species360, 2024). Therefore, the group should be 
observed frequently to determine if and which females are pregnant. A minority of holders 
report that they supplement their pregnant females with additional food at the end of the 
gestation period. Births occur mostly during the night. However, social behaviour does not 
change significantly when a birth is imminent and is therefore hard to notice behaviourally. It is 
therefore important to take note and record the progression of the swelling of females to 
determine their potential pregnancy. 99% of mandrill and drill litter sizes consists of one young, 
according to ZIMS for Studbook (Species360, 2024). 

2.5.4 Development and care of young  

After gestation, one infant weighing 500-600 grams, is born. Twins are very rare. New-borns stay 
with their mother for care and nutrition, as they are weaned until 2 years of age. The mother 
takes on the parental care. The dominant male takes no part in caring for the offspring but is 
very tolerant (Kingdon et al., 2013). Exchange of carrying infants is rare but has been seen in the 
wild with sub-adult females, only with close related orphaned infants (Brockmeyer et al., 2015). 
The average time for an infant to be fully weaned lies at 230 days (Setchell et al., 2001). 

Due to a birth peak, infants usually have a lot of peers who are born around the same time. Over 
time these will form peer groups when the mother is not actively weaning anymore. When 
puberty occurs around three years of age, juveniles will leave these peer groups and join the 
adults (Brockmeyer et al., 2015). 

2.5.4.1 Infanticide and cannibalism  
Infanticide is common among many primate species (Böer & Sommer, 1992) and, although 
infanticide has not been directly observed, either in the wild or in captivity, there is 
circumstantial evidence that this does occur in both species. Hongo (2023) reports that cases 
of highly suspected infanticide have been reported from the Centre International de 
Recherches Médical de Franceville colony: Three infants were found dead with injuries 
following the introduction of unrelated adult males into the colony. Setchell et al. (2006) also 
believe there is strong evidence for infanticide to exist in the same mandrill colony.  
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A reason for the unsubstantial evidence of infanticide might be that larger 
groups might be adaptive in reducing the infanticide risk. Female mandrills are 
seasonal breeders where frequent infanticide is generally considered unlikely, but killing 
unrelated infants may nevertheless be beneficial for most males performing seasonal influxes 
to enhance their siring probability. Indeed, extremely large groups may prevent the infanticidal 
males from detecting and approaching infants through the dilution effect and increased 
vigilance (Hongo, 2023). 

A study on a captive group of drills found that the mother maintained high levels of grooming 
ċŉƣĲƖШƣőĲШŔŰŉċŰƣќƚШĬĲċƣőЮШ7ŸƣőШƣőĲШůŸƣőĲƖШċŰĬШŸƣőĲƖШŊƖŸƨƓШůĲůĤĲƖƚШŔŰƣĲƖċĦƣĲĬШƽŔƣőШƣőĲШĬĲċĬШ
baby by trying to engage its gaze. Two days after the death, the mother started to eat the corpse 
until it was almost completely consumed (Casetta et al., 2023). 

2.5.5 Hand-rearing  

The EEP does not recommend hand-rearing of either species. As experience has shown that the 
welfare of hand-reared mandrills and/ or drills (especially males) is questionable because of 
imprinting on humans and resulting deficiencies in social behaviour. When a situation for hand-
rearing occurs, please contact the EEP coordinator to discuss further actions.  

2.5.6 Population management  

2.5.6.1 Contraception  
Most zoos within the EEP utilise a form of contraception. The most utilised method of 
contraception is an implant, mostly in females. Nonetheless, one zoo also uses implants 
(Suprelorin) in males to reduce aggression between conspecifics within their group. Castrations 
and vasectomies are performed in males. Castrations are most used in non-dominant males to 
reduce aggression and alter behaviour, while vasectomies are mainly utilised in dominant 
males. There is also one zoo that manages their group through a breed and cull process (figure 
27). If any form of contraception and/or population management is used please report back to 
ƣőĲШE ü ШÅĲƓƖŸĬƨĦƣŔƻĲШ~ċŰċŊĲůĲŰƣШŊƖŸƨƓШĲċǍċƖůŊЮŸƖŊњШċŰĬШŉŸƖШŉƨƖƣőĲƖШŔŰŉŸƖůċƣŔŸŰШĦŸŰƣċĦƣШ
the RMG at contraception@chesterzoo.org and upload the data in ZIMS.  

 

Figure 27. Different type of population management strategies implemented at holders of either species. 
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The most use brands of implants are Nexplanon, followed by Suprelorin (figure 
28). One zoo reports that with the use of the Suprelorin implants, swelling still 
appears in females. It is important to know that implants which are implemented too 
superficially could be groomed out by the individual or conspecifics; therefore, implants should 
be implemented deeper within the body. 

 

Figure 28. Different types of implants utilised at holders of either species. 

2.5.6.2. Castration  

As stated in the LTMP developed in 2023, an important tool for the EEP remains surgical 
castration, to be done at the age of three years the latest. This seems to work well to keep the 
males in their maternal group. The oldest castrated males have by now reached the age of 20 
years without any particular issues. However, please involve the EEP's population management 
subgroup before castration. The EEP will mainly advise to castrate those males that are unlikely 
to be ever needed as a breeding male. Alternatively, institutions may choose to cull these 
males. This will be done based on MK values, and other factors of course. 

2.5.6.3. Culling  
One holder has reported that they implement the method of breed and cull as a population 
management strategy. EAZA considers culling of offspring an appropriate tool for maintaining 
the welfare of parent animals provided that the procedure does not in itself compromise 
welfare. The application of a considered culling policy is appropriate on welfare grounds at an 
individual and group level and helps to mirror species-specific population structures. Members 
are ethically obliged to strike an informed balance between the life of an individual and 
maintaining the long-term viability of a managed population; where these obligations are in 
conflict, the welfare and genetic health of the population both locally and regionally over the 
long term must take precedence. Please refer to the EAZA Culling Statement for the entire 
statement (EAZA Council, 2015). Although culling is an appropriate tool for population 
management according to EAZA, please contact the EEP coordinator for advice when 
considering this method of population management which should only be performed on 
individuals when they are at the appropriate age to leave the group (> then 4 years of age). 
Please note that national laws might prohibit this form of population management.  
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2.6 Behavioural enrichment  
This following chapter summarises Mandrillus 
enrichment aspects reported by holders of these 
species. 

Food enrichment   
Most enrichment utilised by holders was food 
enrichment, to stimulate either natural foraging 
behaviour or increase the time of foraging (figure 
34). 

¶ Foraging box (figure 29) 
¶ Food scattering (figure 30) 
¶ Browse 
¶ Firehose envelope 
¶ Kong 
¶ Tree log with holes 
¶ Cardboard boxes with food 
¶ Bamboo/ browse 
¶ Mesh balls/ cages with food (figure 31) 
¶ Barrels with holes 
¶ Bags with straw and food 
¶ Foraging trays (figure 33) 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 29. Foraging box utilised at Herberstein 
zoo. Photo courtesy of Herberstein Zoo. 
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Figure 30. Scattered food in the indoor enclosure at Tierpark Hellabrun, photo courtesy of Tierpark 
Hellabrun. 

Figure 26. Food scattered on the floor to increase foraging activity at Tierpark Hellabrunn. 

Figure 31. A young drill utilising a foraging device filled with hay at Zoo Osnabruck, photo courtesy of Zoo 
Osnabruck. 
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Olfactory enrichment  

The most utilised olfactory enrichment was dispersing different scents within the enclosure. 

¶ Scent (for example: spices, aroma oils, cologne, air freshener, aromatic plants, lemon). 
 

Environmental enrichment  

The most utilised environmental enrichment is described blow. 

¶ Plastic barrels or containers (please only use sturdy and hard plastic materials for the 
safety of the individuals) 

¶ Tubes 
¶ Firehose (figure 32) 
¶ Redecoration of the enclosure (for example changing climbing structures) 
¶ Ropes (please only use heavy ropes so the change of strangulation is minimized) 
¶ Browse 
¶ Car tires 

Figure 32. Climbing structures that are partially made of firehose at Paignton Zoo. Photo courtesy of 
Paignton Zoo. 
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Figure 33. Foraging trays utilised at Port Lympne for their group of drills. Photo courtesy of Port Lympne. 

Figure 34. Complex enclosure with opportunity to forage, dig and the opportunity to get out of sight from 
conspecifics and the public at ?ƻƹƖШuƖČũŸƻĳШüŸŸЮ Photo courtesy of K.Groot. 




































