
 

 
 
  

 

CREATED BY THE 
AZA Gorilla Species Survival Plan® Program 

IN ASSOCIATION WITH THE 
AZA Ape TAG 

WESTERN LOWLAND 
GORILLA 

(Gorilla gorilla gorilla) 
CARE MANUAL 

 

 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 2 

Gorilla (Gorilla gorilla gorilla) Care Manual  
Published by the Association of Zoos and Aquariums in collaboration with the AZA Animal Welfare 
Committee 
 
Formal Citation:  
AZA Gorilla Species Survival Plan. (2017). Gorilla Care Manual. Silver Spring, MD: Association of Zoos 
and Aquariums. 
 
Original Completion Date: 
April 2016 
 
Authors and Significant Contributors: 
Kristen Lukas, Ph.D., Director of Conservation & Science, Cleveland Metroparks Zoo, Gorilla SSP Coordinator 
Tara Stoinski, Ph.D., President and CEO, The Dian Fossey Gorilla Fund International, Ape TAG Chair 
 
Reviewers: 
Austin Leeds, Graduate Research Associate, Cleveland Metroparks Zoo 
Beth Richards, Primate Keeper, Disney’s Animal Kingdom 
Beth Schaefer, General Curator, Los Angeles Zoo 
Craig Demitros, Associate Curator – Primates, Brookfield Zoo 
Danielle Decker, Senior Keeper, Sedgwick County Zoo 
Deb Schmidt, Ph.D., William R. Orthwein, Jr. Family Animal Nutritionist, Saint Louis Zoo 
Dusty Lombardi, Vice President of Animal Care, Columbus Zoo and Aquarium 
Elena Hoellein-Less, Ph.D., Associate Curator, Cleveland Metroparks Zoo 
Hayley Murphy, DVM, Director of Veterinary Services, Zoo Atlanta 
Hugh Bailey, Lead Keeper, Woodland Park Zoo 
Jeannine Jackle, Assistant Curator, Zoo New England 
Jennifer Ireland, Curator of Mammals, North Carolina Zoo 
Jodi Carrigan, Lead Keeper of Primates, Zoo Atlanta 
Larry Killmar Ph.D., Chief Zoological Officer, Sr. VP & Zoo Director, Lowry Park Zoo 
Linda Lowenstine, DVM, Ph.D., Professor of Veterinary Pathology, University of California – Davis 
Mary Agnew, Ph.D., Program Scientist Wildlife Contraception Center, Saint Louis Zoo 
Maureen Leahy, Curator of Primates, Lincoln Park Zoo 
Michelle Shaw, Animal Nutritionist, Taronga Zoo 
Naida Loskutoff, Director of Reproductive Sciences, Omaha’s Henry Doorly Zoo 
Nancy Hawkes, Ph.D., General Curator, Woodland Park Zoo 
Pam Dennis, DVM, Ph.D., Veterinary Epidemiologist, Cleveland Metroparks Zoo 
Peggy Sexton, Lead Keeper, San Diego Zoo Wildlife Safari Park 
Rachel Daneault, Primate Zoological Manager, Disney’s Animal Kingdom 
Richard Bergl, Ph.D., Curator of Conservation & Research, North Carolina Zoo 
Roby Elsner, Assistant Curator of Primates, Audobon Zoo 
Ron Evans, Curator of Primates, Cincinnati Zoo 
Sarah Long, Director of Population Management Center, Lincoln Park Zoo 
Stephanie Braccini, Ph.D., Curator of Mammals, Zoo Atlanta 
Tom Meehan, DVM, Vice President of Veterinary Services, Brookfield Zoo 
Tracy Fenn, Supervisor of Mammals, Jacksonville Zoo and Gardens 
 
Gorilla Care Manual Project Consultant: 
Joseph Barber, Ph.D. 
 
AZA Staff Editors:  
Daniel Saks, AZA ACM Intern 
John Lynagh, Intern, Conservation & Science 
Felicia Spector, Program Assistant, Animal Programs 
Rebecca Greenberg, Coordinator, Animal Programs 
 
 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 3 

Cover Photo Credits: 
Adam Thompson  
 
Disclaimer: This manual presents a compilation of knowledge provided by recognized animal experts 
based on the current science, practice, and technology of animal management. The manual assembles 
basic requirements, best practices, and animal care recommendations to maximize capacity for 
excellence in animal care and welfare. The manual should be considered a work in progress, since 
practices continue to evolve through advances in scientific knowledge. The use of information within this 
manual should be in accordance with all local, state, and federal laws and regulations concerning the 
care of animals. While some government laws and regulations may be referenced in this manual, these 
are not all-inclusive nor is this manual intended to serve as an evaluation tool for those agencies. The 
recommendations included are not meant to be exclusive management approaches, diets, medical 
treatments, or procedures, and may require adaptation to meet the specific needs of individual animals 
and particular circumstances in each institution. Commercial entities and media identified are not 
necessarily endorsed by AZA. The statements presented throughout the body of the manual do not 
represent AZA standards of care unless specifically identified as such in clearly marked sidebar boxes.  
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Introduction 
 

Preamble 
 

AZA accreditation standards, relevant to the topics discussed in this manual, are highlighted in boxes 
such as this throughout the document (Appendix A).  
 

AZA accreditation standards are continuously being raised or added. Staff from AZA-accredited 
institutions are required to know and comply with all AZA accreditation standards, including those most 
recently listed on the AZA website (http://www.aza.org), which might not be included in this manual.  
 
Taxonomic Classification 
Table 1. Taxonomic classification for Gorilla 
Classification Taxonomy 
Kingdom Animalia 
Phylum Chordata 
Class Mammalia 
Order Primates 
Family Hominidae 
Subfamily Homininae 
 
Genus, Species, and Status  
Table 2. Genus, species, and status information for Gorilla 
Genus Species Subspecies Common Name USA Status IUCN Status AZA Status 
Gorilla beringei beringei Mountain gorillas Not listed Critically 

Endangered 
N/A 

Gorilla beringei graueri Grauer’s gorillas Not listed Critically 
Endangered 

N/A 

Gorilla gorilla gorilla Western lowland 
gorillas 

Endangered Critically 
Endangered 

SSP 

Gorilla gorilla diehli Cross River gorillas Endangered Critically 
Endangered 

N/A 

 
General Information 

The information contained within this Animal Care Manual (ACM) provides a compilation of animal 
care and management knowledge that has been gained from recognized species experts, including AZA 
Taxon Advisory Groups (TAGs), Species Survival Plan® Programs (SSPs), biologists, veterinarians, 
nutritionists, reproduction physiologists, behaviorists and researchers (visit the AZA Animal Program page 
to contact these individuals). It is based on the most current science, practices, and technologies used in 
animal care and management and is a valuable resource that enhances animal welfare by providing 
information about the basic requirements needed and best practices known for caring for ex situ gorilla 
populations. This ACM is considered a living document that is updated as new information becomes 
available and at a minimum of every five years. 

Information presented is intended solely for the education and training of zoo and aquarium personnel 
at AZA-accredited institutions. Recommendations included in the ACM are not exclusive management 
approaches, diets, medical treatments, or procedures, and may require adaptation to meet the specific 
needs of individual animals and particular circumstances in each 
institution. Statements presented throughout the body of the 
manuals do not represent specific AZA accreditation standards of 
care unless specifically identified as such in clearly marked 
sidebar boxes. AZA-accredited institutions which care for gorillas 
must comply with all relevant local, state/provincial, and federal 
wildlife laws and/or regulations; AZA accreditation standards that 
are more stringent than these laws and/or regulations must be 
met (AZA Accreditation Standard 1.1.1). 

AZA Accreditation Standard 
 

(1.1.1) The institution must comply with all 
relevant local, state/provincial, and 
federal wildlife laws and/or regulations. It 
is understood that, in some cases, AZA 
accreditation standards are more 
stringent than existing laws and/or 
regulations. In these cases the AZA 
standard must be met. 

http://www.aza.org/
https://ams.aza.org/eweb/DynamicPage.aspx?Site=AZA&WebKey=8f652949-31be-4387-876f-f49a2d7263b2
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The ultimate goal of this ACM is to facilitate excellent gorilla management and care, which will ensure 
superior gorilla welfare at AZA-accredited institutions. Ultimately, success in our gorilla management and 
care will allow AZA-accredited institutions to contribute to gorilla conservation, and ensure that gorillas 
are in our future for generations to come. Information presented in these guidelines was originally 
modified from ‘The Management of Gorillas in Captivity’ (Ogden & Wharton, 1997). 

 

Natural History/Description: The genus Gorilla comprises two species: Gorilla beringei in East Africa 
and Gorilla gorilla in West Africa (Groves, 2001). They are further classified into four sub-species: 
Mountain gorillas (Gorilla beringei beringei), Grauer’s gorillas (Gorilla beringei grauri), western lowland 
gorillas (Gorilla gorilla gorilla), and Cross River gorillas (Gorilla gorilla dehli). Gorilla beringei are found 
east of the Congo Basin, inhabiting the Democratic Republic of Congo, Rwanda and Uganda. Gorilla 
gorilla are found west of the Congo Basin, inhabiting eight countries of west-central Africa, west and north 
of the Congo River (Butynski, 2001). Despite being more numerous and widespread than Gorilla beringei, 
Gorilla gorilla have been far less studied. The animal care guidelines and recommendations within this 
document focus exclusively on Gorilla gorilla gorilla.  

Western lowland gorillas exhibit the widest distribution inhabiting Cameroon, Gabon, Equatorial 
Guinea, Central African Republic, Republic of the Congo, and Angola. Separated geographically by 
approximately 300 km (186 mi.), the Cross River gorilla, has a much more restricted range in a small 
pocket of land in western Cameroon and northwestern Nigeria (Oates et al., 2003). The mountain gorilla’s 
range includes the Virunga Volcanoes in eastern Democratic Republic of Congo, northwestern Rwanda 
and southwestern Uganda, and Bwindi Impenetrable National Park in southwestern Uganda. Grauer’s 
gorilla is found in three isolated regions in the eastern portion of Democratic Republic of Congo 
(Williamson et al., 2013).  

Western lowland gorillas inhabit the widest range of habitat types of any gorilla subspecies. Western 
lowland gorillas can inhabit a variety of lowland tropical forest types including open- and closed-canopy, 
seasonally inundated, and both primary and secondary forests. In addition, in the Republic of the Congo, 
Western lowland gorillas can be found in vast swamp systems. In fact, these swamp mosaics are where 
gorillas are found in their highest densities (Williamson et al., 2013). Western lowland gorillas have been 
observed nesting along savannah-forest edges; however, there is no evidence that they live permanently 
in savannah habitats. Although the amount of rainfall received in the areas through the subspecies’ range 
varies, the average annual rainfall is approximately 1500 mm (59 in.) with the primary rain season falling 
between August and November and diminished rains between December and March (Poulsen & Clark, 
2004).  

Gorillas, in addition to humans and the other great apes, are in the taxonomic family Hominidae. 
Gorillas belong to the subfamily Homininae which, in addition to Gorilla, is comprised of the genera Pan 
and Homo. It is estimated that gorillas split off from the Pan-Homo lineage between seven and ten million 
years ago (Glazko & Nei, 2003; Williamson et al., 2013). Genetic analysis show gorillas share 
approximately 98.4% of their DNA with modern humans. Hominidae, in addition to a suite of skeletal 
characteristics shared by the lesser apes, Hylobatidae (gibbons), are characterized by their large bodies, 
and large a cranial capacity (Williamson et al., 2013). 
 

Physical description: Gorillas are the largest living primate and exhibit significant sexual dimorphism, 
with males weighing almost twice as much as females. In addition, males possess very large sagittal and 
nuchal crests, which are proportionally much smaller in females. Western gorilla males weight on average 
162.7 to 170.5 kg (357.94-374.88 lbs.)and females weight on average 71.5 to 78.9 kg (157-173 
lbs)(Jungers & Susman, 1984; Leigh, 1994). Gorillas are covered by dark-brownish black hair except on 
their hands, feet, face and ears. Males’ chests also become bare as they mature. Males develop grayish-
white hair across their back and legs as they mature into adulthood and are described as silverbacks. 
Both male and female western lowland gorillas can have a chestnut-red colored crown and sagittal crest 
of varying intensity, a trait which is not found in other subspecies. Gorilla beringei have hair that is 
generally longer and blacker than Gorilla gorilla (Williamson et al., 2013). 

In addition to the large sagittal and nuchal crests, gorilla cranial features are characterized by 
prognathic faces and pronounced brow ridges. They possess rectangular orbits that are more widely 
spaced than in other great apes and flat noses with large heavily padded nostrils (Williamson et al., 
2013). Like most primates, gorillas possess both opposable thumbs and big toes, though their big toes 
are significantly less divergent than in many other species. As apes, gorillas have broad chests, do not 
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have a tail, and possess a brachiation complex, which allows them to suspend by their arms (Williamson 
et al., 2013).  
 

Conservation status: All four subspecies of the genus Gorilla are listed as “Critically Endangered” by 
the International Union for the Conservation of Nature and Natural Resources (IUCN) Red List (Walsh et 
al., 2008). There are approximately 140,000–160,000 Western lowland gorillas, 200–300 Cross River 
gorillas, and 850 mountain gorillas remaining. Due to civil unrest, it has been difficult to obtain accurate 
population estimates of Grauer’s gorillas, but it is thought that their population is perhaps 2,000–10,000 
individuals. Major threats to the survival of gorillas include poaching for bushmeat, habitat destruction, 
and disease (most notably the Ebola virus).  
 

Outside regulation: The United States Department of Agriculture (USDA) enforces regulations on apes 
set forth by the Animal Welfare Act (AWA). These regulations set minimum standards of care and 
treatment of animals with particular regulations pertaining to both primates and apes specifically (AWR, 
2005). Gorillas are also listed under the Convention on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES) Appendix 1 and as a result are also regulated by the United States Fish 
and Wildlife Service via the Endangered Species Act (ESA). This listing protects wild populations from 
unsustainable trade and exploitation. Lastly, the importation of any non-human primate is regulated by the 
Centers for Disease Control and Prevention (CDC). Any importation of a gorilla from outside of the United 
States would be subject to the CDC’s regulations. 
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Chapter 1. Ambient Environment 
 
1.1 Temperature and Humidity 

The animals must be protected or provided accommodation 
from weather, and any adverse conditions. (AZA Accreditation 
Standard 1.5.7). Animals not normally exposed to cold 
weather/water temperatures should be provided heated 
enclosures/pool water. Likewise, protection from excessive cold 
weather/water temperatures should be provided to those animals 
normally living in warmer climates/water temperatures. 
 

Indoor Temperature: The recommended ranges for tropical primates in human care are dependent on 
the individual and medical needs of the animals. USDA regulations require that the ambient temperature 
of the indoor area should never fall below 7 °C (45 °F) for more than four consecutive hours, but the AZA 
Gorilla SSP recommends an indoor temperature range for gorillas of 20–30 °C (65–85 °F), based off data 
from the wild at the Mbeli Bai research site that reports a temperature range of 16–34 °C (60.8-93.2 °F) 
(Masi et al., 2012).  
 

Outdoor Temperature: The comfort range for gorillas is between 20–30° C (65–85° F), but with gradual 
acclimatization, many tropical primates can tolerate outdoor temperatures as low as 0° C (32° F) on 
sunny days. Wind speed and wind chill should be taken into account when evaluating outdoor conditions. 
The AZA Gorilla SSP recommends a minimum temperature for gorillas in outdoor conditions of 7° C (45° 
F). In these temperature ranges, the reactions of all individuals should be monitored closely and special 
care should always be taken to protect infants and older individuals from cold and inclement weather. 
Gorillas should be given access to heated, indoor holding if outdoor conditions are cold and wet. It is not 
recommended to allow gorillas outside if temperatures fall below 7° C (45° F) for adults and 10° C (50° F) 
for infants. Some institutions may choose to use a minimum of 10° C (50° F) for juvenile and geriatric 
gorillas as well. In addition, care should be taken to monitor gorilla health and wellbeing when 
temperatures exceed 30° C (85° F). For example, to prevent heat stress in very hot weather, gorillas may 
benefit from access to additional fluids, shade, or climate-controlled spaces and very young, geriatric, or 
ill individuals may warrant additional monitoring as temperatures rise. 

The provision of the following outdoor environmental factors will allow the animals to access a wide 
range of temperature variation: 
 

Winter 
• Wind protection 
• Sun pockets 
• Heated perches (disguised as rocks or logs)  

 

Summer 
• Shaded resting places under protected trees 
• Shaded resting places on north side of structures/walls 

 
Elements such as heated perches, shade, and sun pockets should be carefully placed in an exhibit to 

maximize viewing opportunities and prevent monopolization by dominant group members. 
 

Temperature variations: Depending on the local micro/macro climate, adjustments should be made to 
maintain balanced temperatures between indoor and outdoor habitats. Where weather conditions are not 
extreme, either hot or cold, some designers recommend a maximum variation of approximately ~10° C 
(20° F) between indoor and outdoor temperatures. 
 

Humidity: A balance of temperature, humidity, and ventilation is warranted to arrive at a reasonable 
comfort level for gorillas and keepers. In the wild, humidity can vary greatly. At the Mbeli Bai research 
site, humidity ranges from 62% to 96% in the wet season, and 39% to 82% in the dry season (Masi et al., 
2012).The range of indoor humidity recommended by the Gorilla SSP is 30–70%; however, more 
research is required to determine the suitability of this recommendation since gorillas typically come from 
areas of higher humidity. Humidity can be increased within indoor and outdoor enclosures by the use of 
foggers, misters, and even rain effects. These can also provide daily environmental variation. If humidity 

AZA Accreditation Standard 
 
(1.5.7) The animals must be protected or 
provided accommodation from weather or 
other conditions clearly known to be 
detrimental to their health or welfare. 
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is excessive (above recommended indoor levels) in zoo environments due to ambient weather, gorillas 
should be provided with access to indoor areas where humidity can be mitigated. Seasonal variation of all 
these parameters is desirable in order to mimic the variations (i.e. rainy vs. dry season) present in the 
gorilla’s wild environment (see “General Information” for details on seasonal variation). 

 AZA institutions with exhibits which rely on climate control 
must have critical life-support systems for the animal collection 
and emergency backup systems available. Warning mechanisms 
and backup systems must be tested periodically (AZA 
Accreditation Standard 10.2.1). Systems should be backed up by 
double redundancy in case of equipment failure. Maintenance 
should be scheduled as recommended by the manufacturer. 
Systems should be equipped with alarms to monitor hazardous 
chemical or gas leaks, fire and smoke, and failure of system and 
temperature range indicators. Alarms should be set to dial out to 
specified, trained personnel for appropriate response. 
 
1.2 Light  

Careful consideration should be given to the spectral, intensity, and duration of light needs for all 
animals in the care of AZA-accredited zoos and aquariums. Light levels need to be strong enough to 
allow effective facility cleaning and adequate viewing of animals in all areas of the enclosure.  

 

Artificial light: Consideration should be given to the need for supplemental lighting, for example 
temporary spot lights, in the event of a medical emergency. Lighting fixtures should generally be mounted 
outside the enclosure and far enough away from the gorillas to avoid being broken. Industrial-grade 
fixtures, such as those used in correctional facilities, are constructed to withstand excessive force in many 
circumstances and have been successfully used in indoor night rooms. Fixtures should be mounted in 
waterproof and shatterproof enclosures. Fluorescent bulbs used in animal care areas adjacent to gorilla 
enclosures should be encased in plastic sleeves to ensure broken fragments do not fall into animal areas.  

 

Natural light: Wild gorillas exercise control over their environment by moving among gradients of light, 
temperature, humidity, and exposure. Provisions can be made to allow managed gorillas to increase their 
access to light by adding elevated platforms near skylights or windows. Skylights and windows provide 
natural sunlight during the day, and enriching views of the outdoors (O’Neill, 1989), but may or may not 
provide full-spectrum light to penetrate to the exhibit (see “Health concerns” below). Windows may not 
only provide better views for the animals than skylights, but may also result in less leakage and 
maintenance than skylights (J. Coe, personal communication, 2008). 

 

Health concerns: Like humans, gorillas require vitamin D (see Chapter 6 for additional information). For 
animals held indoors, seasonally or year-round, consideration should be given to the use of UVB-
transmitting material in skylights or windows to prevent the development of metabolic bone disease. 
These materials have been in use only recently and there are few published data on their impact on 
circulating vitamin D levels in primates. UVB-transmitting materials will still block many UVB rays from 
being transmitted, and will become increasingly less effective at transmitting UVB over time. Perching or 
sunning areas large enough for all animals to use at the same time should be placed as close to the 
skylights as possible for maximum impact. Care should also be taken to ensure that subordinate animals 
have the ability to use these areas. Light bulbs generating UVB wavelengths often have a limited range 
within 45 cm (18 in.), and shelf life (6–12 months). It is recommended to place these bulbs close enough 
to animals to ensure some UVB transmission, while maintaining the safety of the animals. High among 
the safety concerns are prevention of burns from the bulbs and retinal damage from the lights.  

UVB-transmitting skylights and windows and UVB generating light bulbs provide a fraction of the UVB 
provided by sunlight. Outside areas with wire-mesh ceilings are therefore important elements of primate 
exhibits, though mesh will diminish the amount of UVB coming into the exhibit. Special UVB radiometers 
(e.g. Solarmeter®, Solartech, Inc.) can be purchased rather inexpensively to determine the extent of UVB 
transmission through skylight material or mesh. 

Special attention is recommended for newborn offspring suckling from mothers housed within indoor 
exhibits. Vitamin D molecules are too large to pass into milk, and so are not provided to offspring from 
their mothers. It is recommended that infants receive a daily full-spectrum artificial light bath when they do 

AZA Accreditation Standard 
 

(10.2.1) Critical life-support systems for 
the animals, including but not limited to 
plumbing, heating, cooling, aeration, and 
filtration, must be equipped with a 
warning mechanism, and emergency 
backup systems must be available.  
Warning mechanisms and emergency 
backup systems must be tested 
periodically. 
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AZA Accreditation Standard 
 

(1.5.9) The institution must have a regular 
program of monitoring water quality for 
fish, marine mammals, and other aquatic 
animals.  A written record must be 
maintained to document long-term water 
quality results and chemical additions. 

not have access to direct sunlight for a long period of time. In the absence of sunlight, or other UV 
sources, there may be a need to supplement infants with vitamin D through injections or oral dosing.  

It is important to understand that vitamin D can be stored in the body and can reach toxic levels by 
both injection and oral dosing. The type of vitamin D used is also important. Cholecalciferol, vitamin D3, is 
the animal form of the vitamin and will be better absorbed and utilized by the animal over the plant form, 
ergocalciferol (vitamin D2). Replication of natural solutions for lighting in an indoor environment is 
recommended. As gorillas are equatorial animals, a 12-hour light/dark cycle is appropriate in most 
circumstances.  
 
1.3 Water and Air Quality 

 AZA-accredited institutions must have a regular program of 
monitoring water quality for aquatic animals, and a written record 
must document long-term water quality results and chemical 
additions (AZA Accreditation Standard 1.5.9). Monitoring selected 
water quality parameters provides confirmation of the correct 
operation of filtration and disinfection of the water supply available 
for the collection. Additionally, high quality water enhances animal 
health programs instituted for aquatic collections. 
 

Water quality: Fresh, potable water should be available at all times, ad libitum, and in a way that 
precludes contamination by bedding, excreta, or other environmental factors. Drinking water should 
conform to human quality standards. There should always be sources of drinking water that are separate 
from exhibit water features to allow for proper sanitation. Automated drinkers, bowls, bottles, or 
recirculating pools are all possible sources of water. “Lixits®” are an effective and simple watering device 
for great apes. Multiple locations should be provided to allow access by multiple individuals. Locations at 
opposite side of rooms and outdoor exhibits should be planned to ensure free access for lower ranking 
group members. Additionally, water sources should be placed at various heights to ensure access by 
individuals of all ages and sizes. Piping from water delivery systems should be kept out of animal reach. 
Water sources should be near a drain. All water containers should be cleaned and disinfected daily using 
agents approved by veterinary staff for effectiveness and safety. Material Data Safety Sheets (MSDS) for 
any chemicals used should be kept on hand.  
 Water features, such as pools and moats, and drinking water sources should also be maintained free 
of contamination by feces, urine, food, and cleaning agents. In order to maintain an adequate level of 
sanitation, flushing and refilling alone is not recommended. Instead, adding routine power and/or steam 
cleaning of moats and pools is suggested to maintain optimal sanitation of water sources. In addition, the 
use of algaecides in water features should be investigated for safety. Any chemicals used to disinfect 
pools and moats should be approved by the veterinary staff for animal safety and effectiveness, and their 
respective Material Data Safety Sheets (MSDS) should be maintained on grounds. 

 

Air quality: The USDA regulations require sufficient ventilation for indoor areas at all times. In addition to 
providing for the health and well-being of the animals, indoor ventilation minimizes odors, drafts, ammonia 
levels, and moisture condensation (AWR, 2005). Ventilation can be provided by windows, vents, fans, or 
air-conditioning. Auxiliary ventilation should be provided when the ambient temperature is 29.5 °C (85 °F) 
or higher. Ten to fifteen air changes per hour are recommended for small areas, such as holding areas, or 
areas with a high animal density. All areas with potential contamination, such as sterile surgical areas, 
necropsy rooms, and waste storage areas should also be ventilated at this rate. Air entering animal areas 
should be fresh, 100% air exchange in animal rooms should occur if possible, and air should be 
exhausted without recirculation. Separate zoning of air systems, to prevent cross contamination between 
gorillas and visitors, should be part of any non-human primate facility. 

 
1.4 Sound and Vibration 

Consideration should be given to controlling sounds and vibrations that can be heard by animals in 
the care of AZA-accredited zoos and aquariums. The effect of noise on animals in zoos remains little 
understood, and further research is recommended. As with humans, there is a basic understanding that 
loud noise is stressful to animals and may cause physical damage (Tempest, 1985; de Boer et al., 1988). 
For humans, occupational safety standards regulate the exposure to loud noises in a dose-dependent 
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matter with shorter acceptable durations for louder sounds (OSHA, 1984). Noises that average > 85 dBA 
for more than 8 hours a day may cause damage to human hearing, so it is recommended to avoid similar 
noise levels in gorilla enclosures. Although the hearing ability of gorillas remains to be tested, their 
auditory sensitivity is likely similar to humans and chimpanzees and A-weighted sound levels (adjusted 
for human hearing sensitivity [ISO 226, 2003]) should be used for monitoring the sound environment 
(Heffner, 2004). Additionally, Ogden et al. (1994) suggest that the presence of some sounds, (e.g., food 
preparation, cleaning, and other species' vocalizations) may be stressful to gorillas. The authors noted the 
unpredictable nature of these sounds, a feature of sounds that has been shown to be aversive to other 
species (de Boer et al., 1988; Kanitz et al., 2005). Another source of unpredictable noise for zoo animals, 
that of the visiting public, has also been shown to negatively affect primates (Birke, 2002; Cooke & 
Schillaci, 2007; Farrand, 2007), including gorillas (Kuhar, 2008; Wells et al., 2006). Construction noise 
may be an additional source of stress to zoo animals (Powell et al., 2006; Sulser et al., 2008). The effect 
of all of these auditory factors on gorillas’ behavior should be monitored. 

Finally, it should be noted that some sounds may have beneficial effects for managed animals. Music 
has been widely studied and positive effects on some primate species have been described (O’Neill, 
1989; Howell et al., 2003; Videan et al., 2007). Rainforest sounds and classical music have been played 
to gorillas but no behavioral differences were observed (Wells et al., 2006). Additional research is needed 
in this area. 
 

Reducing stress from noise: Every effort should be made to dampen harsh sounds and vibrations. Most 
noise absorbent materials are not waterproof, but there are still techniques, such as the use of deep 
bedding and natural plant materials, that can be used to quiet the environment. Rubberized floors have 
also been used successfully with non-primate species; such floors might serve to soften the environment 
while still functioning as a surface that can be easily disinfected. Transfer gates can be very noisy to 
operate and can be used by apes to create loud noise as part of behavioral displays, perhaps to the 
distress of other apes. Gates made of polycarbonate plastic or polypropylene plank are much quieter and 
are recommended over use of steel doors. Also, using nylon lined slides inside the steel guide channels 
greatly reduces the operation noise from steel or plastic gates. As an additional benefit, these nylon lined 
slides are also self-lubricating. Beyond these structural considerations, the working style of the animal 
care staff can also influence noise levels and we encourage caretakers to work together to develop 
techniques that minimize noise (Voipio et al., 2006). 

In contrast to these noise-reduction efforts, it may also be possible to introduce continuous sound to 
“mask” brief, startling sounds. This suggestion may stem from the successful application of masking 
sounds for people (Loewen & Suedfeld, 1992; Jeon et al., 2010). Ogden et al. (1994) explored the 
potential of rainforest sounds to mask aversive noises from gorillas and found a minimal benefit for 
infants, but a negative reaction by adults to the combined noise. Masking sounds may interfere with an 
animals’ ability to detect threats – research on wild animals has shown that individuals living in noisy 
environments spend more time vigilant (Rabin et al., 2006; Quinn et al., 2006). Additional research is 
needed to explore the potential of masking sounds to mitigate noise in zoo environments. We recommend 
that any effort to introduce sounds into ex situ environments be closely monitored to safeguard against 
unintended negative effects. 
 Providing animals with choice and control may offer an additional means of ameliorating the negative 
effects of noise (Hanson et al., 1976). Although active control over noise is technically challenging, 
exhibits may be designed to provide quiet “refuges”. Alternatively, providing access to off-exhibit holding 
areas may serve this purpose as well. 
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Chapter 2. Habitat Design and Containment 
 
2.1 Space and Complexity 

 Careful consideration should be given to exhibit design so 
that all areas meet the physical, social, behavioral, and 
psychological needs of the species. Animals must be well cared 
for and presented in a manner reflecting modern zoological 
practices in exhibit design (AZA Accreditation Standard 1.5.1). All 
animals must be housed in safe enclosures that meet their 
physical and psychological needs, as well as their social needs. 
(AZA Accreditation Standards 1.5.2, 1.5.2.1, 1.5.2.2). 

A well designed gorilla exhibit will safely replicate the 
features of the gorilla’s natural habitat. Furniture such as climbing 
structures, trees, large rocks, and hiding places will enhance 
habitat complexity, reduce boredom, and encourage species 
typical behaviors. Enclosures should allow each individual gorilla 
to retreat from conspecifics without limiting an animal’s access to 
food, water, heat, or shade. In addition, enclosures should have 
features that provide individuals the opportunity for privacy from 
guests and other group members. Sufficient holding space 
should be available to separate gorillas individually when the 
need arises, and these spaces should be interconnected to allow 
for maximum flexibility. 

On- and off-exhibit space should be designed as to minimize 
dead ends so that individuals cannot be cornered by 
conspecifics. Exhibit spaces, both on- and off-exhibit, should have at least two doors to help prevent the 
trapping and/or excluding of conspecific access to different exhibit spaces. Flexible shift tunnels should 
also be considered as these can be easily blocked by conspecifics. Designs with the most flexibility and 
the shortest travel routes are generally the most successful. 

 

Species-appropriate behaviors: Gorillas should have an appropriate amount of space to exhibit natural 
behaviors which include nest building, displaying, climbing, foraging, and brachiating. Gorillas in human 
care should also have enough space in their enclosure to distance themselves from a conspecific if 
desired. In free-living western gorilla groups, lower ranking individuals spread out, up to several hundred 
meters, from the rest of the group in order to forage apart from more dominant individuals (Remis, 1997). 
Larger outdoor exhibits containing multiple hiding places and visual barriers such as large bushes or 
climbing structures will allow gorilla groups to more naturally disperse while foraging.  

Western lowland gorillas largely inhabit dense rainforests and, although mostly terrestrial, make use of 
trees to build nests and forage (Remis, 1993, 1995; Mehlman & Doran, 2002). Time spent in trees for 
gorillas can vary between wet and dry seasons, between years, and between sex and age classes 
(Remis 1999). For example, adult females and youngsters are more likely than silverbacks to build nests 
in trees (Mehlman & Doran, 2002) and infants spend a large amount of their time playing on little trees, 
vines and shrubs. Intense physical activity is important, especially during early stages of development. It 
is recommended that an exhibit offers functional vertical space in addition to generous terrestrial space. 
Providing a generous number of ropes or natural vines, when possible, is highly recommended to 
stimulate physical activity. Ross and Lukas (2006) found that gorillas use vertical space provided to them 
at rates approximately proportional to its availability.  
 

Exhibit complexity: Gorillas living in zoos can benefit greatly from environmental variety. Because 
gorillas tend to avoid open spaces, a variety of structural elements should be distributed throughout the 
exhibit (Coe et al., 2001; Ogden et al., 1990, 1993; Ross & Lukas, 2006; Stoinski et al., 2002). Visual 
barriers, along with access to privacy, climbing apparatuses, patches of thick vegetation, nesting material, 
and novel objects, are important in reducing stress, social conflict, and boredom for gorillas living in zoos 
(Miller-Schroeder & Paterson, 1989). As such, not only the amount of space provided to gorillas should 
be considered, but the complexity of the space as well. In order to elicit species-appropriate behaviors 
from exhibited animals, there are a host of complexities and furnishings that should be provided to 

AZA Accreditation Standard 
 

(1.5.2) All animals must be housed in 
enclosures which are safe for the animals 
and meet their physical and psychological 
needs. 

AZA Accreditation Standard 
 

(1.5.1) All animals must be well cared for 
and presented in a manner reflecting 
modern zoological practices in exhibit 
design, balancing animals’ welfare 
requirements with aesthetic and 
educational considerations. 

AZA Accreditation Standard 
 

(1.5.2.1) All animals must be kept in 
appropriate groupings which meet their 
social and welfare needs. 

AZA Accreditation Standard 
 

(1.5.2.2) All animals should be provided 
the opportunity to choose among a variety 
of conditions within their environment. 
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replicate objects and circumstances found in the gorilla's natural environment. Gorillas should be housed 
in large, complex and environmentally-enriching enclosures. As newer exhibits are being planned, 
considerations for multiple habitats or exhibit clusters are recommended. Exhibits with multiple habitats, 
fully integrated with holding buildings that interconnect each habitat, as well as night quarters, shifts, 
squeezes, and day rooms, are recommended. This connection of several types of habitats, into one large 
enclosure, creates a "life-care complex.” The management choices and flexibility this design provides is 
extremely beneficial when dealing with a constantly evolving gorilla population. It prepares a facility for 
various circumstances that may arise such as newborns, geriatric individuals, or social unrest.  
 Natural movements are important in stimulating the daily foraging behaviors of wild gorillas. 
Therefore, the quality of space should reflect a level of complexity that offers animals different structures 
to climb on and explore utilizing species-typical locomotion methods. Exhibits should be conceptualized 
as three-dimensional rather than two-dimensional spaces (Weghorst & McGrew, 2000). Functional, 
vertical space should be ample and be provided in the form of both permanent climbing structures and 
temporary, movable features such as hammocks, ropes, and vines. Various rock outcrops, artificial or 
natural topographic features, and deadfall trees can also be arranged in a manner to encourage such 
natural movements within an exhibit. When exhibit furniture, islands and climbers are combined with 
animal barriers and visitor viewing areas, the product is a dynamic environment for both apes and visitors. 
As a caveat, any moveable piece of furniture should be carefully selected as gorillas can use branches as 
ladders to climb over containment perimeter walls.   

Although it has been noted that gorillas are primarily terrestrial primates, given the opportunity, they 
will climb and use trees. Depending on the season, in the tropical forest, western gorillas can climb every 
day and many times per day to feed on young leaves or fruit (Masi, et al., 2009; Remis, 1999). Including 
artificial climbers in gorilla enclosures provides opportunities to perform some of the locomotion and 
range of behaviors displayed in natural trees. Care should be taken to provide handles or hand holds on 
structures for older animals allowing for easier climbing. Wide, comfortable crotches for perching and 
well-placed branches for climbing can be designed into the form of artificial trees. However, some of the 
more subtle qualities, including flexibility, shade, manipulation, destructibility, and food source, may not 
be provided by artificial trees. Combinations of climbing structures, artificial trees, dead trees, vines, 
ropes, and wooden constructions may promote a wider array of behavioral options for the animals. Vines 
or ropes tightened around trees, or hanging down free from trees, are often used by wild western gorillas 
to aid in vertical climbing. Similar structures in the outdoor exhibits may stimulate gorillas to climb, 
especially for large trees. Moveable artificial or natural branches (“sway branches”) have been used for 
smaller primates and apes at multiple zoos. These sway branches could be made suitable for gorillas.  

While there is little research that specifically examines the impact of visual stimuli on gorilla behavior, 
gorillas are known to react to display postures of other animals and exhibit a tight-lip face or display 
stance in response. Additionally, there is preliminary evidence that gorillas in all-male groups are more 
aggressive at facilities that house other groups containing females (Stoinski et al., 2004a). Whether the 
signals causing this increase in aggression are visual, olfactory, or acoustic is unclear at this time. 
However, due to these findings, the use of visual, olfactory and auditory barriers may be appropriate 
when multiple groups of gorillas are held at the same facility. 

Social dynamics in wild western gorillas often include extra-group interactions, both with lone 
silverbacks and other gorilla groups. Silverbacks react to this interaction with aggressive behaviors such 
as displaying, chest beating or hooting. Aggressive behavior is part of the normal behavioral repertoire of 
a male gorilla. These periodical challenges help the silverback maintain his active role in the group and 
maintain females’ trust for their silverback leader. In zoos, it may be advantageous for different gorilla 
groups, both bachelor and mixed groups, to occasionally be housed within visual or auditory contact of 
other gorillas groups or individuals from other groups. These interactions should remain occasional in 
order to avoid the habituation of the aggression stimulus.  

Reactive interactions will function as a natural, mental enrichment against boredom and inactivity by 
the silverback. As an added benefit, these interactions will naturally stimulate silverbacks in zoos to 
engage in physical exercise. Often silverbacks in zoos become inactive, even more so than females, and 
do not develop the musculature typical of free-living male western gorillas.  

Whenever possible, enrichment features should be serviceable from outside the enclosure. For 
example, it should be possible to restock feeding stations from outside the exhibit, so that they can be 
restocked throughout the day if desired. If features cannot be serviced from outside the enclosure, they 
should be easy to replace. Trees and climbing structures fall under this category. Vehicle and equipment 
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access for grading, landscape maintenance/replacement, adding of deep mulch substrate, and earthwork 
machinery should be included within exhibit designs. Service access for cranes should also be planned to 
replace furniture and landscape materials as they decay. See Coe (1995) for ideas about self-activated 
enrichment and microclimate features. 
 

Exhibit size: The size of these multiple habitats may vary depending on available space in the facility. 
The size of the space should account for the dynamic social needs of individual troop members. These 
needs will change depending on the number, age and sex ratio of the animals assigned to the area. At a 
minimum, an environment should allow gorillas to be out of sight from one another if desired. 

Some other important factors to consider when deciding on space requirements include: 
• Keeper staffing levels.  
• Flexibility for multiple shift doors. 
• Flexibility for feeding chutes. 
• Need for sleeping platforms. 
• Meeting the physical needs of each unique animal. 

 

As an example, the dimensions of indoor and outdoor exhibits for three AZA-accredited gorilla facilities 
are provided below in Table 3: 
 
Table 3. Dimensions of Institution A (Inst. A), Institution B (Inst. B), Institution C (Inst. C), gorilla exhibits (Lukas, 
unpublished data, 2013). 
Enclosure Indoor Area, m2 (ft.2) Outdoor Area m2 (ft.2) Year Opened # of Animals & Groups 

Inst. A1 109.2 (1175) 1127 (12130) 2005 9 adults  
3 juveniles  
(2 groups) 

Inst. A2 99.4 (1070) 489.6 (5270) 2005 9 adults  
3 juveniles  
(2 groups) 

Inst. B1 55.7 (600) 2023.4 (21780) 2002 13 adults            
(3 groups) 

Inst. B2 55.7 (600) 2023.4 (21780)  2002 13 adults            
(3 groups) 

Inst. B3 27.9 (300) 35.1 (378) 2002 13 adults         
(3 groups) 

Inst. C1* 204.4 (2200) (31000) 2004 8 adult males     
(3 groups) 

Inst. C2** 223 (2400) - 2004 8 adult males    
(3 groups) 

Inst. C3*** 10 (~108) - 2004 8 adult males    
(3 groups) 

*  Outdoor exhibit and public dayroom 

** Non-public dayroom 

***Individual bedrooms (8 in total) 
 
Outdoor habitats: Daily outdoor access should be provided to all gorillas including those that are held 
off-exhibit either temporarily or for extended periods of time. Ideally, a separate off-exhibit outdoor space 
would exist adjacent to holding areas for this purpose.  
   

Indoor habitats: All indoor rooms should have floors that slope toward keeper areas to assist with 
cleaning and collection of urine and feces by staff. Indoor habitats for gorillas can be subdivided into three 
types:  

• Night and shift rooms 
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• Day rooms 
• Special rooms 

 

Night and shift rooms: For zoos that do not provide the gorillas with 24 hour/day access to exhibit areas, 
the night and shift rooms may serve as the primary holding units for gorillas. These rooms should be 
arranged in a series, allowing rotational connection to the outdoor habitats as well as a connection to day 
rooms and special rooms. Ideally, rooms should be connected in such a way that any animal could be 
shifted from any room to any other room within the system without the need for anesthesia. These rooms 
should be organized in a roundabout way with no dead ends. Exhibit areas and night rooms should be 
outfitted with sleeping platforms, hammocks, and other soft replaceable materials for bedding to provide a 
dry and comfortable resting environment, as well as multiple provisions for water ad libitum (see Chapter 
1.3). Shift rooms provide secondary rooms to shift the entire group while the keeper staff cleans the night 
room. If necessary, the shift room can be significantly smaller than night rooms. 
 

Day rooms: The day room, or community room, is sized to accommodate the extended family unit, and 
may or may not be used for public viewing. When possible, these rooms should be accessible to gorillas 
throughout the day and night. Day rooms range from environments that are quite natural in feel and 
appearance, to more functional rooms that are larger versions of night rooms. Natural day rooms can 
include features such as soft substrates, landscape materials, and artificial trees, etc. Functional rooms 
provide additional opportunities for gorillas in zoos to promote species-appropriate behaviors through 
features that do necessarily replicate a natural environment’s materials or appearance. Both natural and 
functional rooms are recommended to be highly complex environments, designed to provide novelty and 
exploration for the gorilla in a climate controlled indoor space (more details on this complexity can be 
found later in this chapter). Care should also be taken to keep from creating dead ends or places where 
gorillas can be cornered or trapped by other group members. If possible create as many “run-arounds” or 
opportunities for animals to escape from con-specifics as possible. This can be done with furniture or with 
multiple doors. Avoiding dead ends will be extremely helpful during introductions of new group members, 
especially if a special room for introductions is not available. 

 

Special rooms: There are many "special rooms" in animal holding areas. Many of these rooms perform 
multiple functions and can be combined as desired in the design of the indoor habitat. The following 
represents a range of special rooms that should be considered in the design of a “life-care center” for 
gorillas. 
 

Quarantine facilities: Prior to transfer to a new location, gorillas are subject to AZA Guidelines for 
quarantine requirements. For institutions housing and transferring a large population of great apes, the 
building of a Center for Disease Control (CDC) rated facility adjacent to the general holding area should 
be considered. Consideration should be given to space that meets CDC standards to serve a wider 
variety of species. For more information on quarantine procedures see Chapter 7.3.  
 

Medical areas: Separated medical areas should be provided within the general holding area for those 
individuals needing special immediate care. McManamon & Bruner (personal communication, 1990) 
suggest that the medical area should be designed to enable examination of animals, extraction of blood 
samples, suturing of wounds, and other minor surgical procedures. Emergency equipment such as 
oxygen, EKG, heat lamps, and immobilization equipment should be available.  
 

Hand-rearing spaces: A hand-rearing space is a dedicated space devoted exclusively to hand-rearing an 
infant gorilla. These either exist as permanent suites or portable modules that can be brought in when 
necessary. They are important to have at any facility that intends on breeding gorillas in case hand-
rearing of an infant is necessary. Suites/modules should permit easy access to the infant for feeding and 
care while still being within the holding area. It should also share common features with the living space 
of adult gorillas (i.e. structures). Hand-rearing spaces are strongly suggested to mimic the adult program, 
function as an intensive care unit if necessary and provide opportunities for age-specific 
movements/activities. In addition, a hand-rearing space should have auditory, visual, olfactory and 
supervised tactile capabilities.  

 Ideally, hand-rearing suites or modules should be situated adjacent to and within visual contact of the 
holding area of the natal or surrogate group to which the infant being reared is intended to be introduced. 
Proximity to a conspecific group allows for early exposure to the sights, smells, and sounds of future 
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family members and provides accelerated learning of behaviors. When infant gorillas are ready for 
integration, interconnected passageways, which are sized for the youngster, between a hand-rearing 
space and the larger enclosure can provide access to the adult population (Lindburg & Coe, 1995). In the 
case that a stand-alone hand-rearing space is necessary, the primary holding facility should at least have 
introduction facilities suitable for early socialization of neonates. 

 

Additional adjacent space: In some cases, older females have preferred to be housed adjacent to, rather 
than directly with, family groups. Adjacent enclosure space allows for such gorillas to be separated but 
maintain some social companionship. In the case of bachelor groups, adjacent enclosure space may be 
helpful for feeding or temporarily separating males. All holders are encouraged to create such additional 
enclosures to create a complete “life-care complex” with increased flexibility in management. 
 

Squeeze chute: It is recommended that facilities housing gorillas establish an in-depth positive 
reinforcement-based training program to allow for the examination and performance of simple medical 
procedures on gorillas without the need for capture and restraint (see Chapter 9.1 for more detail). 
However, in circumstances where the use of voluntary behaviors is not possible, squeeze chutes can be 
used to examine gorillas without invasive or hazardous means and for quick, efficient capture and 
restraint. A squeeze chute is a confined chute, generally 2 m x 2 m x 2 m (6.6 ft. x 6.6 ft. x 6.6 ft.). A 
squeeze chute has one moving wall that directs and maintains an animal to the opposite side wall where 
close examination and medical procedures can be undertaken. A squeeze chute can either be built-in to a 
sequence of shift tunnels or holding rooms or used as a plug-in, portable unit. The built-in variety has the 
advantage of desensitizing gorillas to their presence by being part of a daily routine and therefore not only 
being associated with a particular stress event. Built in squeeze chutes are generally placed connecting 
two rooms with transfer doors leading in and out of them making them a part of the general holding 
rotation and further assisting in desensitization. Provisions can also be made to connect a transport box 
to these squeeze chutes. 

 

Collection chute: Collection chutes are similar to the squeeze chute except that they have an elevated 
mesh floor. This chute type is used to monitor an animals' intake and output over time and to facilitate 
fluid collection. The solid "lower" floor should be isolated from other area drainage and sloped to a single 
point where a collection pan can be inserted to collect fluids. Attention should be given to the most 
appropriate collection devices for particular needs. The elevated floor should be high enough to 
adequately clean the lower floor and should match the height of the transport box. 

 

Overhead transfer chutes: Overhead transfer chutes are used to provide linkages between spaces or 
across keeper corridors. These are typically 1 m x 1 m (3 ft. x 3 ft.) with mesh on all sides. Care should be 
given to provide adequate clearance under chutes and to restrict use of spaces under these chutes.  

 

Weigh stations: Weigh stations should be provided within the general holding system. These can be, 
again, built-in or portable depending on the location. Weigh stations have been associated with transport 
cages, collection cages, and overhead transfer chutes with equal success. 
 

Exhibit substrate: Gorillas make and use nests on a daily basis in the wild. Therefore, opportunities to 
utilize nests should also be provided in the zoo environment. Gorillas will regularly construct day and 
night nests, if provided with proper nesting materials. Useful nesting materials include: hay, straw, mulch, 
cut natural vegetation, or artificial materials such as paper, burlap, or cardboard. Enough material should 
be provided to build large nests that can accommodate multiple animals (Lukas et al., 2003b). Many 
individuals, especially the very young, the very old and pregnant females, have a special need for comfort 
while resting. Therefore, resting places should be located in places that provide comfort within a wide 
range of temperatures (see Chapter 1.1). Heated floors in holding areas can be a good way to ensure 
that gorillas with arthritis or other age-related ailments receive the relief that they need. In the wild, 
silverbacks use ground nests more often than non-silverbacks do (Mehlman & Doran, 2002). Male gorillas 
may spend more time than females do on ground nests because many trees lack structural support for 
the larger body of silverbacks (Remis, 1995, 1999). However, when elevated spaces are designed to 
support the weight of adult males, males and females have been found to exhibit equivalent use of 
elevated space. All gorillas will spend more time occupying elevated surfaces if offered numerous, widely 
placed sleeping platforms (Lukas et al., 2003b). Ross and Lukas (2006) found that gorillas prefer to 
spend time in corners and doorways. In the design of new exhibits, these and other preferred features 
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can be located adjacent to public viewing areas to simultaneously promote animal comfort and visibility to 
visitors (Stoinski et al., 2002). 

Many types of sleeping platforms have been provided in indoor holding facilities. Easy access to 
these sleeping platforms for all age/sex classes is highly recommended. Although silverbacks may be 
more likely to build floor nests, adult females and youngsters often seek elevated nesting opportunities 
(Lukas et al., 2003b). The size of sleeping platforms may vary depending on the number and type 
provided. However, corner sleeping platforms measuring 1.5 m x 1.5 m (5 ft. x 5 ft.) have been used with 
success. Perches, and elevated rest areas have traditionally been made of hard, washable surfaces such 
as steel or dense plastic. When wood elements are used, they are normally sealed to make them non-
porous to slow decomposition. Natural materials are recommended for perching in the event that perching 
items are consumed. Non-washable materials such as ropes, fabrics, etc. are typically discarded when 
soiled (USDA, 1991). Items such as rope or fire hose hammocks, as well as flexible heavy-duty chain-link 
fabrics, can also provide resting and sleeping opportunities. It is recommended that ropes be 7.6 cm (3 
in.) thick or larger as infants and juveniles have been known to get tangled in smaller more flexible ropes. 
All furniture items should be secured to a floor, wall or structure, or light enough that they will not injure 
visitors or break containment glass if they are thrown.  

Bedding is especially important when access to exterior habitats is not permitted due to weather or 
access problems (Chamove et al., 1982). In zoos, 76% of gorillas use bedding for nesting and/or resting. 
Bedding should be provided vertically to allow gorillas to build elevated nests (Cassella et al., 2011). In 
colder weather, gorillas in human care build more nests and spend more time on scattered hay. In 
warmer weather, gorillas in zoos spend more time on bare floor substrates (Lukas et al., 2003b). Cassella 
et al. (2011) report that most zoos provide a small increase in bedding materials during the winter months 
to account for this preference. The method of delivery and placement of bedding should also be 
considered when caring for gorillas in zoos. The most commonly used nesting/bedding materials include 
hay, straw, wood wool and shredded paper. Other materials used include: leaf litter, bark shavings, 
exposed roots, thickets, brambles, marshes, packed earth, and cultivated field. Hay was reported as the 
preferred nesting material by 63% of institutions. However, zoo gorillas use a wide variety of substrates to 
create nests; 47% of institutions provide multiple types of bedding a few nights a week (Cassella et al., 
2011).  

Softening of hard/sealed concrete indoor enclosures can be achieved by the use of various kinds of 
litter. A number of facilities have incorporated deep bedding as the primary substrate for indoor 
enclosures (Chamove et al., 1982). A 0.3–0.9 m (1–3 ft.) layer of bark shavings or wood chips provides a 
soft, easily manageable indoor substrate for gorillas. Types of mulch can vary between institutions based 
on availability and pricing and to meet the specific needs of each zoo. Two zoos use all hardwood chips, 
while a different zoo uses a combination of redwood bark chips and pine bark chips. A 2008 survey by 
Marianne Holtkoetter and Wilhelma Stuttgart reported that 35 of 37 zoos using deep mulch substrate, 
also known as a “biofloor,” were satisfied with its use. See the ‘Enclosure cleaning’ section below for 
recommendations on cleaning deep mulch substrates. 
 

Pest considerations: Pest control should be considered as an important factor during exhibit design. 
Cockroaches seek tight dark areas. Small openings, such as between steel barrier frames and masonry 
walls or penetrations into tubular steel frames, should be sealed. Mounting counters, cabinets, or shelves 
away from walls, as well as maintaining open space around furnishings, gives pest species nowhere to 
hide. The use of open shelving made of wire mesh also limits hiding places. Drain covers with tight fitting 
mesh drain baskets help prevent movement of insects and rodents through the sewer systems. Many 
features contribute to the creation of rodent habitat, both indoors and outdoors. Food availability is 
probably the most critical factor. Since rodents are nocturnal by nature, removing food scraps at the end 
of the day should help limit rodent problems. 
 

Enclosure cleaning: Spot-cleaning of fecal material and food wastes is critical to maintain a healthy and 
odor-free environment, reducing pathogens and pests. Special care should also be taken to clean all 
water features (see Chapter 1.3). Western lowland gorillas build fresh nests every day. Even when wild 
gorillas sleep in close proximity to old nesting sites, it is unlikely that they will re-use existing nests (Masi, 
personal communication, 2008). Therefore, it will not be disruptive to gorillas if, on a daily basis, old 
bedding materials are temporarily removed, or piled in a dry corner, while the more soiled areas of the 
enclosure are cleaned and disinfected. Bedding materials should be totally replaced and the enclosure 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 19 

completely disinfected as needed. Enclosures should be dried by squeegee, fan, wet vacuuming, etc., 
before animals are returned to them. Degreasers may also be used to remove body oil buildup.  

Steam-cleaning or high-pressure washing can be performed periodically, provided that additional, 
appropriate measures are taken to protect both gorillas and staff from exposure to aerosolized fecal 
material, thus preventing parasitic or bacterial infection. Additional protective devices recommended to be 
worn during these activities include face shields, goggles, or respirators. To be an effective disinfectant, 
steam should be over 149 °C (300 °F). Bedding, food, fecal matter, and other items in an animal's 
enclosure should be removed before cleaning to decrease the potential of aerosolizing infectious material 
and to improve the effectiveness of the disinfectant agent. 

Mulch results from the breakdown of wood-chips, which can lead to the growth of mold and mildew. 
Therefore, daily maintenance should consist of spot-cleaning soiled areas and/or turning the bark 
shavings or wood-chips with a shovel or pitchfork to combine with mulch. Turning the mulch aerates the 
substrate and prevents the growth of mold and mildew. If excessive mold is observed, treatment with 1:10 
vinegar:water solution helps prevent further mold growth. Fresh mulch may be placed on top of broken 
down material as needed. If substrate becomes too dry, it may be wetted with water as needed. It may be 
necessary at some point to completely remove all mulch so that permanent flooring beneath, as well as 
vertical surfaces of the three-dimensional space, may be thoroughly disinfected and a fresh layer of 
wood-chips added. However, it should be noted that a number of zoos using deep mulch substrate have 
successfully cleaned their enclosures for many years without requiring complete removal at any point in 
time. The frequency of wood chip removal and disinfection may depend on environmental conditions and 
the consistency and quality of the substrate. A vigilant pest control program to deter fly and rat/mouse 
infestation is strongly recommended when using wood-chips as a semi-permanent substrate. 
 

Water source: The introduction of water in streams, pools, and waterfalls to exhibits adds a tremendous 
dimension to the daily environmental experience for gorillas. While there is a tendency for gorillas to avoid 
water, the use of shallow water features in exhibits has been shown to provide additional stimuli for 
species-appropriate behaviors. Behaviors typically associated with water include drinking, touching, or 
play. In situ, gorillas have been observed using water for splash displays (Parnell & Buchanan-Smith, 
2001), and Breuer et al. (2005) reported the first observation of tool use in wild gorillas after observing a 
Western lowland gorilla at Mbeli Bai using a stick to gauge water depth. Zoo gorillas have been reported 
to immerse themselves in shallow pools, adding enormous sensory experience to their routine.  
 Substrates for water should be safe for the impact from gorillas; concrete and clay liners should be 
used, rather than plastics and rubber. The water depth for pools/water should not be higher than the neck 
of the shortest gorilla in the group (as measured by the height of the gorilla when standing quadrupedal). 
This should include infants. It may also be advisable to drain water completely from pools when newborn 
infants are present in the group. Therefore, the ability to raise and lower water levels as needed is 
preferable. Handholds, ropes, vines or ladders, should be provided around the edge of the pool/stream 
enabling gorillas to haul themselves out should they fall in. In some cases, cargo nets have been added 
below the water level to lessen the depth of deeper areas. The sides of the pool should have a slope of 
less than 90 degrees, allowing easy access in and out, for infants and juveniles. Using water as primary 
containment is not recommended for safety/potential escape reasons (see Chapter 2.2). Additional 
information on water quality and the upkeep of water features in exhibits can be found in Chapter 1.3.  
 

Vegetation: The use of live and dead plant materials is generally considered to be the most useful 
furniture in outdoor enclosures. Therefore, it is recommended that bushes and shrubs be incorporated 
into any gorilla exhibit. In addition to encouraging natural behaviors, this plant material will provide natural 
environmental variation throughout the year both indoors and out. Care should be taken to ensure that 
only non-toxic plants are provided to gorillas. See Appendix E for a list of browse species approved for 
gorillas. Vegetation provides the following elements in a gorilla enclosure: 

• Shade/cover 
• Display and foraging items 
• Browse/food  
• Nesting materials 
• Visual cover from other animals 
 

All of these elements promote species-appropriate behavior conducive to ape well-being. Additionally, 
foraging, a natural behavior, provides much needed fiber and promotes dental health. Different plants or 
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plant parts may be used at different times of the year by gorillas. It is important to know the specific 
behaviors elicited by plants to determine the most appropriate plant selections and plant maintenance 
schedules. See Chapter 9.2 for additional information on promoting foraging behavior.  
 Animals can be rotated on and off a planted area to allow for recovery time, similar to the concept of 
pasture rotation with livestock. Rotating animals can be achieved by planting in multiple areas, 
compartmentalizing the exhibit, or providing adequate non-planted spaces for exhibit/holding while the 
planted area is recovering.  

The same careful consideration regarding exhibit size and 
complexity and its relationship to the gorillas’ overall well-being 
must be given to the design and size of all enclosures, including 
those used in exhibits, holding areas, hospital, and 
quarantine/isolation (AZA Accreditation Standard 10.3.3). 
Sufficient shade must be provided by natural or artificial means 
when sunlight is likely to cause overheating or discomfort to the 
animals (AZA Accreditation Standard 10.3.4). 

 The USDA requires a program to promote the psychological 
well-being of nonhuman primates (USDA, 2002). One method of 
achieving this is by providing change and variation in the 
environment. This can be accomplished by providing gorillas with 
a variety of physical spaces (Coe, 1992; Lukas et al., 2003a), or 
by implementing a dynamic enrichment program (Mentz & Perret 
1999). Ideally, an enrichment plan that incorporates change and 
variation within the animals’ environment will foster the provision 
of opportunities for species-appropriate behaviors, and 
progression toward an activity budget that mirrors behavior in the wild as much as possible. Facility 
design can greatly influence the ability to utilize variety and change. Additionally, there are many 
considerations that can be made when designing exhibits and holding areas to aide in the implementation 
of a successful enrichment program. Eyebolts or attachment points can be placed on walls/ceilings for 
perching, nets, hammocks and toys. These attachments make changing out enrichment devices more 
straightforward. In addition, enclosures should include locations 
that allow easy access for animal-keeper socialization, training 
and feeding interactions with the gorillas. Any structures that 
make the implementation of food enrichment and food reward 
easier, such as food ports or chutes, are encouraged. Structures 
and features that allow keepers easy access to platforms and 
raised areas in the enclosure, for provisioning enrichment and 
cleaning, will help make implementation of enrichment and 
change simpler and safer.  

 
2.2 Safety and Containment 

Animals housed in free-ranging environments should be 
carefully selected, monitored and treated humanely so that the 
safety of these animals and persons viewing them is ensured 
(AZA Accreditation Standard 11.3.3). 

Animal exhibits and holding areas in all AZA-accredited 
institutions must be secured to prevent unintentional animal 
egress (AZA Accreditation Standard 11.3.1). All animal exhibit 
and holding area air and water inflows and outflows must also be 
securely protected to prevent animal injury or egress (AZA 
Accreditation standard 1.5.15). Pest control methods must be 
administered so there is no threat to the animals, staff, public, 
and wildlife (AZA Accreditation Standard 2.8.1). Exhibit design 
must be considered carefully to ensure that all areas are secure 
and particular attention must be given to shift doors, gates, 
keeper access doors, locking mechanisms and exhibit barrier 
dimensions and construction. Video monitoring systems for 

AZA Accreditation Standard 
 

(10.3.3) All animal enclosures (exhibits, 
holding areas, hospital, and 
quarantine/isolation) must be of a size 
and complexity sufficient to provide for 
the animal’s physical, social, and 
psychological well-being. AZA housing 
guidelines outlined in the Animal Care 
Manuals should be followed. 

AZA Accreditation Standard 
 

(11.3.3) Special attention must be given 
to free-ranging animals so that no undue 
threat is posed to either the institution’s 
animals, the free-ranging animals, or the 
visiting public. Animals maintained where 
they will be in contact with the visiting 
public must be carefully monitored, and 
treated humanely at all times. 

AZA Accreditation Standard 
 

(11.3.1) All animal exhibits and holding 
areas must be secured to prevent 
unintentional animal egress. 

AZA Accreditation Standard 
 

(10.3.4) When sunlight is likely to cause 
overheating of or discomfort to the 
animals, sufficient shade (in addition to 
shelter structures) must be provided by 
natural or artificial means to allow all 
animals kept outdoors to protect 
themselves from direct sunlight. 

AZA Accreditation Standard 
 

(2.8.1) Pest control management 
programs must be administered in such a 
manner that the animals, paid and unpaid 
staff, the public, and wildlife are not 
threatened by the pests, contamination 
from pests, or the control methods used. 

AZA Accreditation Standard 
 

(1.5.15) All animal exhibit and holding 
area air and water inflows and outflows 
must be securely protected to prevent 
animal injury or egress. 
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exhibit areas blind to staff, as well as signage placed on doorways are useful to monitor animals and 
improve communication between staff about animal location and access. 

Gorillas are not usually great jumpers or acrobats, but they are strong and agile climbers. There have 
been cases of gorillas escaping their enclosures through running, jumping and climbing. Institutions 
should carefully select primary containment barriers that satisfy their individual needs (options discussed 
below). In selecting barrier types, it is important to consider the unique psychological impact of each 
barrier on the animal. The perception of available space can be enhanced with certain barriers. In 
addition, the proximity of the public to the animals can be controlled with proper use of barriers. 
Combinations of barrier types can be employed, depending on factors such as site conditions, 
construction access, viewing opportunities, and landscape 
replication. Each institution should determine minimum barrier 
dimensions and maintain these consistently throughout. Exhibits 
should be checked daily for items that may aid in the overcoming 
of barriers such as fallen branches or overhung vegetation. 

Exhibits in which the visiting public is not intended to have 
contact with animals must have a barrier of sufficient strength 
and/or design to deter such contact to the maximum extent 
practicable (AZA Accreditation Standard 11.3.6).  

 

Primary containment barriers: Containment barriers can be classified into a limited number of types, 
four of which have been used successfully to contain great apes: walls, moats, mesh structures, and 
glass walls/windows (Coe et al., 2009). The decision of which type of primary containment barrier(s) is 
(are) used should be based on cost-proven effectiveness in function, viewing distance and aesthetics. 
The following features can be used in both indoor and outdoor exhibits, depending on style and design. 
This is followed by additional considerations for indoor exhibits. As exhibit design continues to evolve, 
containment will also evolve. If questions on safety and/or function arise during the design of a new gorilla 
exhibit do not hesitate to contact the Gorilla SSP for additional advice or comment on the design. 
 

Walls: Care should be taken that any wall used as a primary containment barrier is not climbable. The 
texture of walls should be smooth to ensure that the gorillas cannot find foot or hand holds. Some 
institutions in the past have utilized professional rock climbers to assess whether potential foot or hand 
holds have been overlooked (Ogden & Wharton, 1997). It is important to understand that while this can 
be useful, it should not be used as a guarantee that gorillas will not be able to find holds they can utilize to 
scale a wall. Overhangs may be added to prevent scaling. The layout of walls should avoid perpendicular 
or acute angles to adjoining walls to prevent animals from using the adjoining walls as a handhold and 
climbing out of the enclosure as one would climb out of a chimney. If adjoining walls are necessary, these 
walls should be capped at dangerous, climbable intersections.  
 A minimum outdoor exhibit barrier height of 3.7 m (12 ft.) has proven adequate in most cases (Lash 
et al., 1997) and has been used in recent construction projects with success (Table 4). However, despite 
the success of this minimum height, some gorillas are more agile than others and can successfully climb 
over barriers that other gorillas cannot. Changes in group composition or the physical environment can 
influence an animal’s motivation and ability to test exhibit barriers.  

Any estimates of jump distance for gorillas should include both the standing jump ability of gorillas, up 
to 1.2 m (4 ft.), as well as their standing 2.7 m (9 ft.) reach. Therefore, minimum outdoor exhibit barrier 
heights of up to 4.6 m (15 ft.) are suggested. In all cases, exhibits should be designed to limit the ability of 
animals to use trees, structures, or sloping hills to extend jumping heights (Coe et al., 2001). One 
common method for maintaining the appropriate barrier distance is to ensure that a distance, equal to the 
height of the barrier wall, is maintained from all adjacent surfaces (i.e., "radial distance"). As an example, 
if a barrier wall is 3.7 m (12 ft.) high, no object in the exhibit that could be used to facilitate escape, such 
as a tree or hill, should be less than 3.7 m (12 ft.) from the wall. If an object is closer than 3.7 m (12 ft.) to 
the wall, it should be protected in such a way to exclude any use for climbing. 

 
 
 
 

AZA Accreditation Standard 
 

(11.3.6) There must be barriers in place 
(for example, guardrails, fences, walls, 
etc.) of sufficient strength and/or design to 
deter public entry into animal exhibits or 
holding areas, and to deter public contact 
with animals in all areas where such 
contact is not intended. 
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Table 4. Minimum outdoor exhibit barrier height used in recent constructions or renovations of gorilla exhibits: 
Institution A (Inst. A), Institution B (Inst. B), Institution C (Inst. C), Institution D (Inst. D), Institution E (Inst. E) (Lukas, 
unpublished data, 2013) 

Institution Year Minimum height [m (ft.)] Any security breaches? 
Inst. A 2007 3.7 (12) None 
Inst. B 2005 3.7 (12) None 
Inst. C 2004 3.7–4.3 (12–14) None 
Inst. D 2002 3.7 (12) One in 2009 
Inst. E 2002 3.7–4.3 (12–14) None 

  
Moats: While gorillas are unable to swim, field research has shown that gorillas in Congo and Gabon 
wade at waist level through swamps to cross small rivers. Therefore, although shallow water areas may 
be used within an exhibit to provide behavioral display opportunities for gorillas (see section 2.1, “Water 
Source”), there are potential safety problems with water moats as an exhibit barrier that should limit their 
use. For example, a male gorilla died after drowning in a shallow water moat in 2006 (Szaroleta, 2006). If 
water moats are used, handles or other provisions for allowing gorillas to climb or pull themselves out 
should be prominently available. Dry moats are clearly the safer approach. The exterior, public side wall 
of a moat should not be climbable; however the inner, animal side wall may be textured or in some cases 
sloped to allow gorillas to enter and exit the moat at will. The use of sloped moats may provide a better 
alternative, or can be used in combination with vertical wall surfaces. The bottom of moats should be filled 
with a resilient material (e.g., soil/turf or cargo nets) to absorb the shock of accidental falls. Barrier 
dimensions should consider topographic variation, especially in relation to moats. With multi-group 
exhibits, double moats or other precautions should be used to prevent unwanted contact between groups. 
Institutions should establish a human extraction protocol, including appropriate materials, in the event that 
a visitor falls into a moat.  
 

Mesh structures: Steel mesh enclosures can be large outdoor enclosures with structural steel columns 
and beams with in-fill panels of mesh. Mesh structures can also utilize post-and-cable structures with less 
rigid forms. Mesh structures allow for a three-dimensional exhibit. Because these are total enclosures, 
barrier distances are determined by the size of the mesh openings. To minimize gorilla-visitor contact, 5 
cm (2 in.) openings have been used, with people kept approximately 2 m (6 ft.) away from the mesh 
behind secondary barriers. With larger mesh openings, 10–16 cm (4–6 in.), visitors should be kept 2–3 m 
(6–9 ft.) away, as the animals will be able to reach their arms through the larger mesh openings. It should 
be noted that some veterinarians recommend a 4.6 m (15 ft.) distance to reduce the potential for disease 
transmission.  

 

Glass walls/windows: Glass is best combined with viewing blinds, because as glass is exposed to direct 
sun, reflections can obscure viewing. Darkened visitor shelters provide a glare-free environment for the 
viewer; glare should be controlled on the animal side as well by extending overhangs. Use of glass 
specialists to determine the structural characteristic of the glass, based on the size of the openings and 
assumed loads, is recommended.  
 

Secondary containment barriers: High voltage electric fencing (9 kilovolts are recommended), has been 
used successfully as a secondary containment barrier in gorilla enclosures (Ogden & Wharton, 1997). 
Placement of hot wire should be carefully considered, as there is one known instance where a gorilla 
became entangled in hot wire and died. Electric fencing provides the following benefits: 

• Maintains protection around vegetation areas.  
• Discourages use of the public side of moated/out-of-view areas. 
• Functions as additional protection against animal breaches on top of barrier walls and fencing.  

 

Electric fence elements should be redundant and should be tested daily for proper function. While 
electric elements are an effective means to exclude gorillas from areas, at no point should electric fencing 
be considered primary containment for gorillas. Additionally, care should be taken to consider the 
functional loss of space resulting from the application of hot wire. In an effort to steer clear of hot wire, 
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gorillas may avoid surrounding areas as well, thus resulting in an unintentional decrease in the amount of 
usable space within the exhibit.  

 

Indoor enclosures: Containment in the indoor habitat is defined by the structural frame, surfaces, and 
substrates of the building, together with enclosure systems. To separate adjoining rooms, solid walls 
should be used between gorilla groups. These walls should be either cast-in-place with a smooth 
(rubbed) finish or with reinforced concrete masonry units (CMU’s). In either case, voids should be filled in 
to prevent collection of bacterial or fungal growth. In the use of CMU’s, grout between blocks or tiles 
should be pargeted smooth to the wall surface. Epoxy or other durable finishes should be applied to the 
walls and floor surfaces. Ceilings are suggested to have characteristics similar to walls such as strength, 
moisture resistance, and ‘washability’. In most cases, poured concrete slabs, precast concrete planks, or 
skylights with protective caging are used for ceiling surfaces.  

Pre-fabricated, panelized mesh systems have been used extensively in night rooms, day rooms, and 
shift rooms, as well as in some special rooms; 5.08 cm x 5.08 cm x 6.36 mm (2 in. x 2 in. x ¼ in.) woven 
and crimped wire in 0.48 cm (3/16 in.) channel frames are erected into tubular or angle subframes to 
support the enclosure wall. This wall-type provides a safe interface between caregiver and gorilla, while 
allowing for close visual contact if needed. Continuous openings between enclosure mesh and floor, and 
wall planes and door panels should be restricted to acceptable limits to prevent young apes from reaching 
through or escaping. In areas of high keeper interface, these gaps should be limited to 1.3 cm (1/2 in.). 

 

Gates, doors, and access panels: Hinged 1 m x 2 m (approximately 3 ft. x 6 ft.), mesh panels are 
recommended for keeper access to holding rooms with stops towards the keeper side (Ogden & Wharton, 
1997). This system, which swings in towards animal spaces, prevents charging animals from pushing 
their way into keeper zones. Alternative arrangements with horizontal sliding doors have also been used. 
Slam latches (spring loaded mechanisms that shut doors following opening) with multiple paddock tabs 
are used to provide positive latching at key locations.  
 Various forms of transfer doors have been used with gorillas. Door sizes for gorillas range from 70 cm 
x 70 cm (27.6 in. x 27.6 in.) to 100 cm x 100 cm (39.4 in. x 39.4 in.)(Ogden & Wharton, 1997). The use of 
mechanically advantaged devices, such as hydraulic and pneumatic controls, has added safety and 
additional control to the basic door operation. All of these forms should be designed to allow for any 
position capability and any intermediate position for selective use. Gates between adjacent holding areas 
should be located near the enclosure front to facilitate training the gorillas to use the gates. There should 
be two doors at two locations leading into major animal activity areas to prevent dominant animals from 
blocking others. Door materials should be chosen for strength, safety, resistance to corrosion/rust, and 
ease of cleaning. Doors and containment elements tend to be targets of aggression and display, so these 
elements should be secured from vibration and noise. Polypropylene sheeting has been an effective 
material in reducing corrosion and noise (Ogden & Wharton, 1997).  

 

Emergency Safety: All emergency safety procedures must be 
clearly written, provided to appropriate paid and unpaid staff, and 
readily available for reference in the event of an actual 
emergency (AZA Accreditation Standard 11.2.4). A Disaster 
Supplies Kit (see list below) should be assembled and kept in the 
building and checked and assessed quarterly.  
 

Fire: 
Fire alarm systems are recommended. Alarms should 
automatically call the Fire Department and appropriate gorilla care and management personnel. Fire 
safety plans for gorilla holding should include doors to open and lead gorillas to secure outside 
enclosures at any time of the year. Plans may also include training overnight personnel who do not 
regularly access the building in emergency protocols to ensure gorilla safety, as these people will 
presumably be first on the scene in the event of a fire during hours in which animal care staff are not 
present. All gorilla personnel should be trained to properly use fire extinguishers and fire extinguishers 
should be kept and maintained around the area. 

 

Severe thunderstorm, hurricane or tornado: Preparations for severe thunderstorms, hurricanes or 
tornados in gorilla housing should be similar to human severe thunderstorm, hurricane or tornado 
preparation. Gorilla holding facility buildings are typically constructed of thick, concrete walls with few 

AZA Accreditation Standard 
 

(11.2.4) All emergency procedures must 
be written and provided to appropriate 
paid and unpaid staff.  Appropriate 
emergency procedures must be readily 
available for reference in the event of an 
actual emergency. 
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entrances or large windows, making them ideal safe places during extreme weather events such as 
hurricanes and tornadoes. High ceilings and existing drains also increase the possibility that the building 
is safe during severe weather. All gorillas should be locked inside and preparations made to provide both 
the humans who stay with the gorillas, and the gorillas themselves, fresh water and food for several days. 
Care should be taken to move animals into areas away from large sheets of glass that might shatter 
during high winds. After the tornado passes: 

• Watch out for fallen power lines and stay out of the damaged area. 
• Listen to the radio for information and instructions. 
• Use a flashlight to inspect your building for damage. 
• Do not use candles at any time. 

 

Flood and earthquake: Know the area’s potential risks for these 
events, and keep the Disaster Supplies Kit on hand, along with 
food and water for all gorillas and caregivers. 
 

Disaster Supplies Kit*: 
• First aid kit and essential medications. 
• Canned food and can opener. 
• At least three gallons of potable water per person (for 

humans and gorillas). 
• Protective clothing, bedding, or sleeping bags (for 

humans and gorillas). 
• Battery-powered radio, flashlight, and extra batteries. 
• Special items for infant, elderly, or disabled individuals. 
• Written instructions on how to turn off electricity, gas, and 

water if authorities advise you to do so (a professional 
should turn natural gas service back on). 

• Store supplies in a waterproof, easy-to-carry container, 
such as plastic tub with handles. 

*Information taken from Red Cross website, www.redcross.org.  
 

Staff Training: Staff training for emergencies must be undertaken 
and records of such training maintained. Security personnel must 
be trained to handle all emergencies in full accordance with the 
policies and procedures of the institution and in some cases, may 
be in charge of the respective emergency (AZA Accreditation 
Standard 11.6.2). Drills should include local law enforcement and 
fire and rescue to ensure all stake holders in an animal escape 
situation have received proper training. 

Emergency drills must be conducted at least once annually 
for each basic type of emergency to ensure all staff is aware of 
emergency procedures and to identify potential problematic areas 
that may require adjustment. These drills must be recorded and 
results evaluated for compliance with emergency procedures, 
efficacy of paid/unpaid staff training, aspects of the emergency 
response that are deemed adequate are reinforced, and those 
requiring improvement are identified and modified (AZA 
Accreditation Standard 11.2.5). AZA-accredited institutions must 
have a communication system that can be quickly accessed in 
case of an emergency (AZA Accreditation Standard 11.2.6). A 
paid staff member or a committee must be designated as 
responsible for ensuring that all required emergency drills are 
conducted, recorded, and evaluated in accordance with AZA 
accreditation standards (AZA Accreditation Standard 11.2.0). 

AZA-accredited institutions must also ensure that written 

AZA Accreditation Standard 
 

(11.2.6) The institution must have a 
communication system that can be 
quickly accessed in case of an 
emergency. 

AZA Accreditation Standard 
 

(11.2.7) A written protocol should be 
developed involving local police or other 
emergency agencies and include 
response times to emergencies. 

AZA Accreditation Standard 
 

(11.6.2) Security personnel, whether 
employed by the institution, or a provided 
and/or contracted service, must be 
trained to handle all emergencies in full 
accordance with the policies and 
procedures of the institution. In some 
cases, it is recognized that Security 
personnel may be in charge of the 
respective emergency (i.e. shooting 
teams). 

AZA Accreditation Standard 
 

(11.2.0) A paid staff member or a 
committee must be designated as 
responsible for ensuring that all required 
emergency drills are conducted, 
recorded, and evaluated in accordance 
with AZA accreditation standards (see 
11.2.5, 11.5.2, and 11.7.4). 

AZA Accreditation Standard 
 

(11.2.5) Live-action emergency drills 
(functional exercises) must be conducted 
at least once annually for each of the four 
basic types of emergency (fire; weather or 
other environmental emergency 
appropriate to the region; injury to visitor 
or paid/unpaid staff; and animal escape).  
Four separate drills are required.  These 
drills must be recorded and results 
evaluated for compliance with emergency 
procedures, efficacy of paid/unpaid staff 
training, aspects of the emergency 
response that are deemed adequate are 
reinforced, and those requiring 
improvement are identified and 
modified.  (See 11.5.2 and 11.7.4 for 
other required drills). 

http://www.redcross.org/
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AZA Accreditation Standard 
 

(11.5.2) All areas housing venomous 
animals must be equipped with 
appropriate alarm systems, and/or have 
protocols and procedures in place which 
will notify paid and unpaid staff in the 
event of a bite injury, attack, or escape 
from the enclosure. These systems 
and/or protocols and procedures must be 
routinely checked to insure proper 
functionality, and periodic drills (at 
minimum annually) must be conducted to 
insure that appropriate paid and unpaid 
staff are notified (See 11.2.5 and 11.7.4 
for other required drills). 

AZA Accreditation Standard 
 

(11.5.3) Institutions maintaining 
potentially dangerous animals must have 
appropriate safety procedures in place to 
prevent attacks and injuries by these 
animals. Appropriate response 
procedures must also be in place to deal 
with an attack resulting in an injury. These 
procedures must be practiced routinely 
per the emergency drill requirements 
contained in these standards. Whenever 
injuries result from these incidents, a 
written account outlining the cause of the 
incident, how the injury was handled, and 
a description of any resulting changes to 
either the safety procedures or the 
physical facility must be prepared and 
maintained for five years from the date of 
the incident. 

protocols define how and when local police or other emergency agencies are contacted and specify 
response times to emergencies (AZA Accreditation Standard 11.2.7). Given the potential dangers of a 
gorilla that is no longer contained, response times should be under 10 minutes. 

AZA-accredited institutions that care for potentially dangerous animals must have appropriate safety 
procedures in place to prevent attacks and injuries by these animals (AZA Accreditation Standards 11.5.2 
and 11.5.3). In situ, male gorillas may kill male gorillas that are unknown to them to protect the loss of 
females from their harem groups. Gorillas are highly intelligent, agile and easily several times stronger 
than a human. It is recommended that caregivers have protected contact only with gorillas. An exception 
would be in the case of an infant who is being hand reared. 
 It is advisable that new gorilla caregivers be thoroughly trained in gorilla behavior, as well as given 
instruction on the preferences and personalities of each individual 
gorilla they will be working with; it should be stressed that it takes 
time to build a trusting relationship with gorillas and each 
individual person and gorilla will develop that relationship at their 
own pace. 
 Training of new staff should involve stages of actually dealing 
directly with the gorillas and progression should depend on both 
the gorillas’ and the keeper’s comfort level. If keepers are 
uncomfortable being near, feeding or shifting gorillas it can create 
a potentially dangerous situation for the person and this factor 
should always be carefully considered during staff training. 
Supervisors who are familiar with the gorillas should always be 
physically present during times of new staff working with gorillas 
to be available if problems occur, to answer questions, and 
provide guidance. 

Animal attack emergency response procedures must be 
defined and personnel must be trained for these protocols (AZA 
Accreditation Standard 11.5.3). If a gorilla escapes into an 
unsecured area and attacks a human, the escaped gorilla may be 
considered a target of shoot-to-kill by zoo personnel. Zoo staff 
emergency response teams should have a protocol outlined 
dealing with escaped animals who are considered potentially 
dangerous enough to shoot to kill in the case of certain events 
such as an escaped animal attacks a human, or an escaped 
animal breaches zoo perimeter fence. 

Each facility should follow AZA standards regarding 
emergency response, housing weapons, tranquilizer guns and 
other capture equipment in designated areas for emergency 
response personnel to obtain easily and quickly. If shooting the 
gorilla to save the human’s life is not a reasonable option due to 
proximity of human(s), there are several options that may be 
appropriate: 

 

• Spraying the animal with a high pressure water hose to try and get the gorilla away from the 
person being attacked. 

• Spraying the gorilla with a fire extinguisher and/or sound a loud noise, such as sounding an air 
horn, may divert the gorilla’s attention long enough for the human to get to safety. 

• Dropping a cargo net over the gorilla may entangle the animal, thus allowing the attacked person, 
if able, to get away, or allowing other people to drag the human to safety. 
 

Anyone attempting to divert the gorilla’s attention away from the human victim also risks being 
attacked themselves, so great caution should be taken with any approach in this extremely dangerous 
situation. Any attempts to wound the gorilla in order to stop the attack should be considered in light of the 
fact that gorillas are much stronger than humans, and that the gorilla attacking already is experiencing a 
large surge of adrenaline that will make the gorilla even stronger. 

Whether a gorilla escapes into a secured area or a staff member makes an error and is caught in the 
enclosure with a gorilla, getting to an area inaccessible to the gorilla should immediately be pursued. It 
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may be more dangerous for anyone caught inside of what the gorilla considers their territory, and it is 
certainly more dangerous if multiple gorillas are inside the enclosure with the human. Any human 
encountering an escaped gorilla should exercise extreme caution if approached by the gorilla and/or if 
necessary to stay in proximity to that gorilla. Remaining calm is of utmost importance, as the gorilla may 
become (more) agitated based on the human’s behavior. 

Animal attack emergency drills should be conducted at least once annually to ensure that the 
institution’s staff know their duties and responsibilities and know how to handle emergencies properly 
when they occur. All drills need to be recorded and evaluated to ensure that procedures are being 
followed, that staff training is effective, and that what is learned is used to correct and/or improve the 
emergency procedures. Records of these drills must be maintained and improvements in the procedures 
duly noted whenever such are identified (AZA Accreditation Standards 11.5.3 and 11.5.2). 

If an animal attack occurs and injuries result from the incident, a written account outlining the cause of 
the incident, how the injury was handled, and a description of any resulting changes to either the safety 
procedures or the physical facility must be prepared and maintained for five years from the date of the 
incident (AZA Accreditation Standard 11.5.3).  

It is recommended that a variety of scenarios be modeled during drills, including: 
• Single gorilla escapes into secure area (i.e. holding area) 
• Multiple gorilla escape into secure area (i.e. holding area) 
• Single gorilla escape into unsecure area within the facility (i.e. staff area) 
• Multiple gorilla escape into unsecure area within the facility (i.e. staff area) 
• Single gorilla escape into unsecure area outside of facility (i.e. outdoor visitor area) 
• Multiple gorilla escape into unsecure area outside of facility (i.e. outdoor visitor area) 
• Unknown number of gorillas escape into unknown area (i.e. missing gorillas) 
• Gorilla(s) escape and breach zoo boundaries (i.e. involvement of local law enforcement) 
• Staff entrance into an occupied gorilla enclosure 
• Visitor entrance into an occupied gorilla enclosure 
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Chapter 3. Records 
 
3.1 Definitions 
 In the zoo and aquarium world, animal records are defined as “data, regardless of physical form or 
medium, providing information about individual animals, samples or parts thereof, or groups of animals”.  
Most animals in zoo and aquarium collections are recorded as (referred to as) individuals.  The decision 
about how to record its animals usually resides with each institution, but in certain cases, the AZA Animal 
Program Leader (i.e., TAG Chair, SSP Coordinator, or Studbook Keeper) may request that animals be 
recorded in a certain manner, whether as individuals or as groups. The Gorilla SSP and Ape TAG 
manage all animals on the individual level.  
 
3.2 Types of Records 
 There are many types of records kept for the animals in our 
care, including but not limited to, veterinary, husbandry, behavior, 
enrichment, nutrition, and collection management.  These types 
of records may be kept as separate records as logs in separate 
locations or as part of the collection records and some may be 
required by regulation agencies (e.g., primate enrichment 
records) or per AZA Accreditation Standards (e.g., emergency 
drill records). 

Recordkeeping is an important element of animal care and 
ensures that information about individual animals or groups of 
animals is always available.  The institution must show evidence 
of having a zoological records management program for 
managing animal records, veterinary records, and other relevant 
information (AZA Accreditation Standard 1.4.0).  These records 
contain important information about an individual animal or group 
of animals, including but not limited to taxonomic name, 
transaction history, parentage, identifiers, gender, weights, 
enclosure locations and moves, and reproductive status (see 
Appendix B for Guidelines for Creating and Sharing Animal and 
Collection Records). Additional records on each individual’s 
positive reinforcement training history and particularly effective 
enrichment items are also useful.  

 A designated paid staff member must be responsible for 
maintaining the animal record-keeping system and for conveying 
relevant laws and regulations to the animal care staff (AZA 
Accreditation Standard 1.4.6). Recordkeeping must be accurate 
and current (AZA Accreditation Standard 1.4.7).  Complete and 
up-to-date animal records must be duplicated and stored at a 
separate location (AZA Accreditation Standard 1.4.4) and at least 
one set of historical records safely stored and protected (AZA 
Accreditation Standard 1.4.5). 

 AZA member institutions must inventory their gorilla 
population at least annually and document all gorilla acquisitions, 
acquisitions, transfers, euthanasias, releases, and reintroductions 
(AZA Accreditation Standard 1.4.1). All gorillas owned by an AZA 
institution must be listed on the inventory, including those animals 
on loan to and from the institution (AZA Accreditation Standard 
1.4.2). All AZA-accredited institutions must abide by the AZA 
Policy on Responsible Population Management (Appendix C) and 
the long-term welfare of animals should be considered in all 
acquisition, transfer, and transition decisions.   
 

AZA Accreditation Standard 
 

(1.4.6) A paid staff member must be 
designated as being responsible for the 
institution's animal record-keeping 
system. That person must be charged 
with establishing and maintaining the 
institution's animal records, as well as 
with keeping all paid and unpaid animal 
care staff members apprised of relevant 
laws and regulations regarding the 
institution's animals. 

AZA Accreditation Standard 
 

(1.4.7) Animal and veterinary records 
must be kept current. 

AZA Accreditation Standard 
 

(1.4.4) Animal records, whether in 
electronic or paper form, must be 
duplicated and stored in a separate 
location. Animal records are defined as 
data, regardless of physical form or 
medium, providing information about 
individual animals, or samples or parts 
thereof, or groups of animals. 

AZA Accreditation Standard 
 

(1.4.5) At least one set of the institution’s 
historical animal and veterinary records 
must be stored and protected. Those 
records should include permits, titles, 
declaration forms, and other pertinent 
information. 
 

AZA Accreditation Standard 
 

(1.4.1) An animal inventory must be 
compiled at least once a year and include 
data regarding acquisition, transfer, 
euthanasia, release, and reintroduction. 
 

AZA Accreditation Standard 
 

(1.4.2) All species owned by the 
institution must be listed on the inventory, 
including those animals on loan to and 
from the institution. 
 

AZA Accreditation Standard 
 

(1.4.0) The institution must show 
evidence of having a zoological records 
management program for managing 
animal records, veterinary records, and 
other relevant information. 
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3.3 Identification 
 Ensuring that gorillas are identifiable through various means 
increases the ability to care for individuals more effectively.  All 
animals held at AZA facilities must be individually identifiable 
whenever practical, and have corresponding identification (ID) 
numbers.  For animals maintained in colonies or groups, or other 
animals not considered readily identifiable, institutions must have 
a procedure for identification of and recording information about 
these groups or colonies.  (AZA Accreditation Standard 1.4.3).  
These IDs should be included in specimen, collection and/or 
transaction records and veterinary records.  Types of identifiers include: 
 

Physical identifier:  These include, but are not limited to, ear and/or wing tags, leg bands, tattoos, 
microchips/transponder and RFID devices, elastomers, ear and/or shell notches and toe clips.  
Permanent physical identifiers are often required when a species is regulated by a government agency 
and to distinguish separate animals in studbooks. 
 

Intangible identifiers (called ‘logical identifiers’ in the Zoological Information Management System [ZIMS]):  
These include, but are not limited to, institutional accession number, house name, public name, studbook 
number, and ZIMS Global Accession Number. 
 

Gorillas are often easily distinguishable by physical characteristics such as size and facial features, 
particularly their nose shape. This form of identification can begin at birth. Identification chips, tattoos and 
photographic records can also be used to identify individuals. Chip use is preferred over tattoo and 
implementation should be done at an age approved by the institution’s veterinarian. The Regional 
Studbook for gorillas uses three primary identifiers: (a) Studbook number: assigned by the Studbook 
Keeper; (b) local ID number, assigned by the holding institution; and (c) House name.

AZA Accreditation Standard 
 

(1.4.3) Animals must be identifiable, 
whenever practical, and have 
corresponding ID numbers. For animals 
maintained in colonies/groups or other 
animals not considered readily 
identifiable, the institution must provide a 
statement explaining how record keeping 
is maintained. 



Chapter 4. Transport 
 
4.1 Preparations  

Animal transportation must be conducted in a manner that 
adheres to all laws, is safe, and minimizes risk to the animal(s), 
employees, and general public (AZA Accreditation Standard 
1.5.11). All temporary, seasonal, and traveling live animal 
exhibits must meet the same accreditation standards as the 
institution’s permanent resident animals, with foremost attention 
to animal welfare considerations (AZA Accreditation Standard 
1.5.10). Safe animal transport requires the use of appropriate 
conveyance and equipment that is in good working order. Include 
copies of appropriate permits and authorizations in transport 
documentation.  If the animal is not owned by the shipping 
institution, permission is to be obtained from the owner well in 
advance of the move. This section focuses on the transportation 
of animals between institutions. Transfers of animals within an 
institution should similarly consider the health and welfare of the 
animal within the context of the move (i.e. veterinary 
examination, moving from quarantine to exhibit, moving from old 
to new exhibit). 

Transport of gorillas is regulated by the United States Department of Agriculture (USDA); Convention 
on International Trade of Endangered Species (CITES); Endangered Species Act (ESA); Centers for 
Disease Control (CDC); Department of Transportation (DOT); and (for air transport) the International Air 
Transport Association (IATA). Specific USDA (Animal Welfare Act and Animal Welfare Regulations, 
November, 2013) and IATA (Live Animal Regulations) regulations exist for crate design, transport vehicle, 
temperature during transit, food and water, and general care of the animal (Code of Federal Regulations 
9, section 3.86 through 3.91). The IATA Live Animals Regulations manual is published annually and can 
be obtained from: Publications Assistant, IATA, 2000 Peel Street, Montreal, Quebec, Canada H3A 2R4. 

The equipment must provide for the adequate containment, life support, comfort, temperature control, 
food/water, and safety of the animal(s). Before the shipment takes place, the following list of steps should 
be considered to ensure the most successful transfer:  

 

• Communication between institutions for record exchange 
• Locating an appropriate crate 
• Determining best & quickest mode of transportation. 
• Verifying & performing necessary medical testing (see Chapter 7.2). 
• Obtaining appropriate permits. 
• Contacting experienced transporters & pricing costs. 
• Assessing weather conditions at both locations. 
• Ascertaining quarantine space at receiving institution. 
• Providing all necessary and pertinent information to the receiving institution about the individual.  
• Identify training preparations to prepare for and execute transport such as acclimation / 

desensitization to the transport box, separation from group members, and identifying materials 
that are appropriate and inappropriate to have inside the transport box. 

 

There are several factors that determine the best mode of transportation to use, including the age of 
animal, the place of destination, and the weight and size of the crate. The most used and reliable ways of 
transporting a gorilla are ground or air transfer. Ground transportation can be provided via the institution’s 
vehicle, a rented truck or by an experienced exotic animal transporter. Air transfer can be provided by a 
commercial vehicle or a freight carrier.  
 

Transport Container:  
Size: The size of the container should be related to the actual size of the animal for which the container is 
constructed. It should in general allow the animal to stand, turn, and lie down in a natural manner. Forklift 

AZA Accreditation Standard 
 

(1.5.11) Animal transportation must be 
conducted in a manner that is safe, well-
planned and coordinated, and minimizes 
risk to the animal(s), employees, and 
general public. All applicable laws and/or 
regulations must be adhered to.  
 

AZA Accreditation Standard 
 

(1.5.10) Temporary, seasonal and 
traveling live animal exhibits, programs, 
or presentations (regardless of ownership 
or contractual arrangements) must be 
maintained at the same level of care as 
the institution’s permanent resident 
animals, with foremost attention to animal 
welfare considerations, both onsite and at 
the location where the animals are 
permanently housed. 
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extrusions are strongly recommended when the combined weight of the container and the animal weighs 
more than 60 kg (132 lbs.). 
 

Frame: The container frame for young/sub-adult great apes should be made of solid wood or metal that is 
bolted or screwed together. For adult great apes, welded metal lined with smooth wood or other similar 
material of a minimum thickness of 1.2 cm (1/2 in.) is recommended. Additional strengthening braces, on 
the sides of a container with a total weight more than 60 kg (132 lbs.), are strongly recommended. 

 

Sides and front: The sides of the container for young/sub-adult great ape should be wood or metal. The 
front should consist of 2.5 cm (1 in.) weld or chain link that should be attached to the frame with a steel 
strip (staples are not recommended). Behind the mesh, 2 cm (4/5 in.) bore steel tubes should be sunk 
into the top and bottom of the frame to a depth of approximately 2.5 cm (1in.) at a distance of 7.5 cm (3 
in.) apart center to center. The distance between bars and mesh should be such that the animal cannot 
poke its fingers outside the container. A 2/3 solid panel with 1/3 mesh wire at its lower portion and two 10 
cm (4 in.) observation openings in the upper part should be placed in front of the weld mesh/chain link. 
The other three sides are strongly suggested to be solid with ventilation openings.  

For adult great apes, solid wood or lined metal should be utilized. The front should consist of iron bars 
spaced in such a manner that the animals cannot push its arms through the bars. The bars are strongly 
recommended to have a sheet of welded mesh fixed at a distance of 7.5 cm (3 in.) in front of them. A 
wooden shutter with slots or holes for ventilation should cover the whole front in order to reduce the 
amount of light inside the container, as well as to reduce the disturbance to the animal and to protect the 
handling personnel. The other three sides, one of which is the door, are strongly suggested to be solid 
with ventilation openings. For all apes, handling and spacer bars should be provided on three sides of the 
container. 

 

Floor and roof: For all apes, the base of the container should be solid and leak proof. A grill securely fixed 
and placed over a leak proof droppings tray is strongly recommended. If a grill or slatted floor is not 
suitable, there should be sufficient, about 10–15 cm (3.9–5.9 in.), absorbent bedding material on the floor 
to absorb all the excreta. Sills at the front and rear of the container are strongly recommended for cases 
where absorbent bedding replaces a grill floor. Regardless of the method of excreta removal, the floor of 
the container should be covered with absorbent material for bedding, such as wood shavings to a depth 
of at least 10–15 cm (4–6 in.). The use of straw as bedding is to be avoided because of the large number 
of countries that have restrictions regarding its importation. For all apes, the roof of the container should 
be solid but with mesh ventilation openings. 

 

Door: For young/sub-adult great apes, access into the container should be by a vertical sliding door at the 
back that extends the whole height of the container. It should be fastened with tamper proof fasteners or 
bolted shut after loading. A center batten should be provided across the whole width of the container, 
including the door, which is put in place after the door is closed. For adult great apes, a sliding door, the 
same height and made of the same material as the container, should be placed in the rear of the 
container. The door is recommended to have a strong and secure means of fastening that cannot be 
opened accidentally.  

 

Ventilation: For sub-adult great apes, mesh ventilation openings approximately 2.5 cm (1 in.) in diameter 
should be provided along the base, in the upper third of the sides and rear of the container. Whenever 
openings are covered by mesh, care should be taken that there are no sharp edges present within the 
container. All edges are suggested to be covered with smooth material that is tamper proof. A muslin, or 
similar material, curtain should cover all ventilation openings including the front. For adult great apes, 
mesh ventilation openings, approximately 2.5 cm (1 in.) in diameter is highly suggested at heights that will 
give good ventilation at all levels but particularly when the animal is in a prone position. Openings should 
cover the sides, rear and top, as well as the sliding shutter. All openings can have exterior mesh 
screening. A muslin, or similar material, curtain should cover all ventilation openings including the front. 
For more information on ventilation requirements for transport crates, see “Specifications for the Humane 
Handling, Care, Treatment, and Transportation of Nonhuman Primates” (USDA, 1991). 

See Chapter 7, section 7.2 for information on recommended medical tests to be performed on gorillas 
prior to shipment. A “Certificate of Veterinary Inspection”, medical records and appropriate permits should 
accompany the animal in transit. 
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Safe transport also requires the assignment of an adequate number of appropriately trained 
personnel (by institution or contractor) who are equipped and prepared to handle contingencies and/or 
emergencies that may occur in the course of transport. Planning and coordination for animal transport 
requires good communication among all affected parties, plans for a variety of emergencies and 
contingencies that may arise, and timely execution of the transport. At no time should the animal(s) or 
people be subjected to unnecessary risk or danger (AZA Accreditation Standard 1.5.11). 

 

Number of people for transport: At least two people are recommended for a gorilla transport. Both 
people should be familiar with the animal’s personality and history (preferably a familiar keeper). If 
possible, the other person or a potential third person should be a veterinarian. This allows an adequate 
number of people to rotate driving and monitoring duties. At least one person should be monitoring the 
animal (visually or via monitor) at all times. The driver should not have monitoring responsibility to ensure 
safe driving. 
 

Potential emergency situations during transport:  Emergency situations may occur during transport 
such as: 

• An animal gets injured or injures itself during transport. 
• An overly sedated animal suffocates because of its position or an object in the crate. 
• An animal becomes extremely agitated during transport. 
• The vehicle develops mechanical problems or breaks down. 
• Involvement in an accident. 
• Sudden severe weather that prevents continuation of travel. 
 

Preventing emergency situations during transport: Gorillas being transported may be mildly sedated 
but should be able to lift their heads and sit up before departing and during transport, unless they are 
young and able to be removed/restrained for their own safety. Any gorilla that appears very agitated prior 
to transport should be considered a candidate for pre-sedation and continued mild sedation during 
transport. If the animal is unable to be calmed down prior to leaving, consideration for delaying the 
shipment should be given so staff can reassess and develop another plan for moving that individual. 
 
4.2 Protocols  
Transport protocols should be well defined and clear to all animal care staff. It is advised not to transport 
gorillas for any distance in extreme temperatures or weather. The individuals in charge of the animal 
transport should be prepared with the following supplies: 

  

Suggested gorilla transport supplies and documents list: 
• Drinking water for animal(s) 
• Treats that will fit through bars/mesh of crate 
• Produce 
• Biscuits that will fit through bars/mesh of crate 
• Juice 
• Blankets 
• Medications and medication sheets 
• Cups 
• Pill crusher and pill cutter 
• Emergency kit 
• Vet box 
• Soap/hand sanitizer 
• Personal protective equipment: gloves, masks, tyvek suit 
• Thermometer to measure air temperature 
• USDA transfer form 
• Health certificate 
• Health records 
• State import permits 
• Credit card/cash 
• Road atlas 
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• Important phone numbers: sending and receiving vets and curators, drivers, attendants, contact 
numbers for institutions along the way (in case of emergency) and trip itinerary 

• Vehicle registration and insurance card 
• Cell phone car charger 
• Extra vehicle keys 
• Lug wrench and jack 
• Spare tires 
• Jumper cables 
• Oil and coolant 
• Fire extinguisher 
• Ramp for loading and off-loading crate if necessary 
• Emergency heating and cooling equipment 
• Generator or battery with fan or heater 

 

Food and water during transport: Separate food and water containers should be provided, and should 
be either revolving or fixed. If fixed inside the container, it is suggested that these containers be placed at 
a height that does not allow the animal to sit upon them. In addition, they should be placed in such a way 
to allow outside access for filling and emptying without allowing the animal any chance of escape. Water 
containers should only be filled to demand and are suggested to be emptied after each use so animals do 
not splash themselves and become wet and chilled. These containers should have rounded edges and be 
made of non-toxic material suitable for the species.  

Feeding and watering instructions should be affixed to the container and a copy should accompany 
the documents. It is strongly suggested to record any feed or water given on the container instructions 
with the date and time of supply. Food should be provided by the shipper and should not contravene any 
regulations of the country or countries of transit/importation. IATA regulations state that animals do not 
normally require additional feeding or watering during 24 hours following the time of dispatch. If feeding is 
necessary due to an unforeseen delay or excessively long travel periods (i.e. greater than 12 hours), food 
that duplicates the current diet of the individual, including raw vegetables, greens, and appropriate high 
fiber primate biscuits, would be suitable as food for transport. Soft fruit and vegetables are recommended 
to be fed sparingly since, if taken in excess, they can cause the animal discomfort. Arrangements for 
feeding in these situations should be made in advance. 

 

Bedding and substrate: For all apes, the floor of the container should be covered with absorbent 
material, such as wood shavings, to a depth of at least 10–15 cm (4–6 in.). The use of straw should be 
avoided, but bedding can be provided on top of a leak-proof tray. If a grill or slatted floor is not suitable, 
there should be sufficient absorbent bedding material on the floor to absorb all the excreta, and sills 
should be used in the front and rear of the container.   

Temperature: Most species can withstand reasonable variations in temperature, however consideration 
is recommended even for small temperature changes. Temperature extremes can severely affect 
primates, therefore factors during transport leading to extreme heat or cold conditions should be 
considered.  

Care should be taken to ensure that primates are not subjected to drafts. Primates should also not be 
exposed to direct heat. Placing primates in proximity to direct sunlight or against hot radiators is not 
recommended. Primates unavoidably subjected to extreme heat should be cooled so as to prevent 
dehydration or heat prostration. During prolonged transit stops, when the ramp temperature exceeds 
approximately 20 °C (68 °F), the aircraft compartment doors should be opened and, in extreme 
temperatures, ground equipment is strongly suggested in order to ventilate the compartments. The 
different climatic factors prevailing during a journey should always be considered when arranging the 
routing and carriage of live primates. For example, if crates are stranded on runways, parking areas, etc., 
they should be moved into the shade as soon as possible to avoid overheating the individuals in the 
crates. 
 

Light levels: The many strange environments encountered by a primate during shipping can cause 
stress or cause the animals to become excited. In order to minimize outside stimulation, wooden slats or 
shutters with ventilation openings can be placed on the outside of the shipping container. 

 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 33 

Group size: The United States requires that no more than one primate be transported in a container 
(AWR, 2005). Though exceptions to this regulation exist, the Gorilla SSP only recommends that mothers 
with nursing offspring and adolescent gorillas be considered for social shipment (more than one individual 
per container). Though individual shipment, if possible, is preferred to ensure individual safety.  
 

Monitoring: The United States requires that all wild mammals be inspected at least once every four 
hours if the cargo hold is accessible (AWR, 2005). IATA regulations should be consulted for specifications 
of other countries and airlines. If immobilization for shipment is necessary, the animal is usually fasted 
and enough time should be allowed for complete recovery in the shipping crate prior to movement. 

Although not a regulation requirement, it is strongly suggested that at least one qualified person 
accompany a gorilla during transport. It is strongly recommended that both a veterinarian and an 
individual who is familiar with the gorilla, preferably the caretaker, accompany the animal during transport. 
The presence of a familiar caretaker will alleviate some of the stress associated with transport and help 
ensure the safety of non-zoo personnel involved in transport. The presence of a veterinarian can 
additionally facilitate human and animal safety. In addition, the caretaker can serve to insure the smooth 
transport of the animal, supplement food and water, and provide the receiving institution with direct 
information about the animal's behavior.  

 

Timing of transport: Most transport today can be accomplished within 24–96 hours. If delays occur, it is 
not always possible or feasible to move an animal to a temporary holding facility. Shifting an animal out of 
a shipping container and then having to get it back in may be more stressful than leaving it in the shipping 
crate and providing for its basic needs. If a known delay or layover of more than 72 hours is planned and 
there is a convenient facility with appropriate veterinary and care staff available, then it may be beneficial 
to allow the animal access to temporary housing. 

Animals should be transported to the holding institution or quarantine facility as soon as possible after 
being offloaded at their destination. See Chapter 7.3 for additional information on quarantine 
recommendations. Many facilities require their own quarantine period when accepting apes from other 
institutions. Appropriate quarantine facilities should be available upon the arrival of the animals. 
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Chapter 5. Social Environment 
 
5.1 Group Structure and Size 
Careful consideration should be given that animal group structures and sizes meet the social, physical, 
and psychological well-being of those animals and facilitate species-appropriate behaviors. Recent 
taxonomic revisions now classify gorillas into two distinct species, separated by roughly 900 km (560 mi.). 
The western species (Gorilla gorilla) is divided into the two subspecies: the Western Lowland Gorilla 
(Gorilla gorilla gorilla) and the Cross River Gorilla (Gorilla gorilla diehli). Similarly, two subspecies of the 
Eastern gorilla are currently recognized: two populations of Mountain Gorilla (Gorilla beringei beringei) 
and Grauer’s Gorilla (Gorilla beringei graueri) (Groves 2001, 2003). 

The majority of mountain gorilla groups are multi-male multi-female groups (Kalpers et al., 2003), 
while western gorillas are primarily harem groups (Remis, 1997; Robbins et al., 2004). Both male and 
female gorillas show natal philopatry and dispersal. Females also engage in secondary dispersal. 
Dispersal information is best known for mountain gorillas. Female mountain gorillas almost exclusively 
disperse between groups whereas males disperse either as solitary individuals or may join an all-male 
group. Males have not been observed to transfer between mixed-sex groups in mountain gorillas, 
although there is some evidence that immature western lowland gorillas may make such transfers 
(Robbins et al., 2004).  Lone silverback males have also been reported for the Grauer’s and western 
lowland gorilla subspecies. 

The housing of social animals in species-typical groupings is preferred in zoo settings, and is strongly 
recommended for gorillas, especially when breeding is recommended by the AZA Gorilla SSP. Further, 
even in instances where breeding may not be recommended, the formation of such groupings is preferred 
for the psychological well-being of animals in zoos. Social groupings that closely approximate those found 
in the wild will best promote the development of natural species-typical behaviors in gorillas. 

In zoos, gorillas should be maintained in naturalistic social groups with a variety of age-sex classes. 
Groups should contain at a minimum several adult females, and a single adult male. Mixed-sex groups 
will generally contain one silverback and three or four females with offspring.  Males and females may be 
considered for emigration from natal groups at around 8–12 years of age. In general, males should be in 
their late teens before becoming the lead silverback in a mixed-sex group. Multi-male heterosexual 
groups and all-male groups are another way to group gorillas ex situ. Bachelor groups will generally 
contain two to four males. See the paragraphs on male group composition in this section for more details.  

 

Multigenerational groups: Young gorillas can benefit from the presence of both conspecific adults and 
peers. The presence of conspecific adults or peers helps young gorillas exhibit maximum reproductive 
and parental competence upon reaching adulthood (Beck & Power, 1988). 
 

All-male groups: All-male groups have been observed for western lowland gorillas in the wild (Gatti et 
al., 2004), but the prevalence of all-male and multi-male groups is lower for western gorillas than in the 
mountain gorilla subspecies (Parnell, 2002; Robbins et al., 2004). Typically, males emigrate from their 
natal group before they have bred, with emigrations of blackbacks, sub-adults, and even juveniles 
reported from the field (Gatti et al., 2004). The rate of emigration of males in western gorillas is higher 
than the rate in eastern gorillas (Robbins et al., 2004), and the corresponding higher number of solitary 
males seen in western gorilla populations may be a reflection of this (Gatti et al., 2004).  

No silverback males (>13 years) have been observed to enter an all-male group, but males from 6–13 
years have joined all-male groups without serious aggression (Harcourt, 1988). Male groups can last for 
several years, but may be subject to frequent membership changes (Stokes, 2002; Gatti et al., 2004; 
Robbins, 1995). The stability of these groups are affected by the abilities of individual males to leave the 
all-male group to attempt to obtain females, and immigrations from new young males. Bachelor groups 
contain primarily immature males (Levrero et al., 2006) because reproductively mature animals move on 
to form family groups (Harcourt, 1988). If they are not the resident dominant male, once males reach an 
age to start seeking and competing for females, they depart the bachelor group and start to seek females 
alone. The arrival of females also has a dramatic effect on the stability of the bachelor group. When 
females join, aggression increases and subordinate males often depart (Elliot, 1976).  

Based on gorilla natural history and a series of studies evaluating the social behavior of males in 
single-sex groups, the formation and maintenance of all-male groups is feasible in zoos, Bachelor groups 
in North American zoos have been reported to behave similarly to free-ranging bachelor groups, and 
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spend a large proportion of time within close proximity to group mates, which for a species like gorilla that 
have little outward social behavior, proximity can be used as useful measure in assessing group cohesion 
(Stoinski et al., 2001; Stoinski et al., 2004a). Stoinski et al. (2013) recently compared the behavior of male 
gorillas living in single-sex and mixed-sex groups and found no difference in rates of contact aggression, 
displacement, and affiliation. They found the greatest determinate of male gorilla behavior was age and 
not group type, and that males aged 14–20 years old had higher rates of contact aggression, non-contact 
aggression, and displacement than any other age class of male gorilla, regardless of group type. 
Additionally, a recent evaluation found no difference in wounding rates between mixed-sex and single-sex 
groups, when accounting for males aged 14–20 years old (Leeds et al., in press).  

However, because individuals of all ape species vary greatly in their tolerance of different situations, 
individual personalities and the capabilities of the facility should be carefully evaluated. As noted above, it 
appears that age may be the most important factor in the formation of all-male gorilla groups in zoos. 
Because of the lack of dispersal of silverback males to groups with existing silverbacks, as a male gorilla 
passes juvenile status, the introduction of this animal to any group that includes a silverback male 
becomes more difficult. Given this information, it has been suggested that groups are most likely to be 
successfully formed when immature males are involved (Stoinski et al., 2004b).  

Stoinski and colleagues (2004b) also discuss a number of other factors that may be associated with 
the successful formation of all-male groups. These recommendations include forming groups of young, 
ideally related or familiar, animals. As a result, the AZA Gorilla SSP has recommended that males born 
into the same natal group within four years of each other should be kept together as a social unit and that 
males born into separate groups at the same institution should be integrated before the age of seven 
(Lukas, 2014). This can be done either through the formation of an all-male group, or by integrating young 
males from one mixed-sex group into the other mixed-sex group where these males can bond and be 
maintained until a later period when they are removed to form an all-male group. Data suggest that all-
male groups are more likely to be successful if they consist of mother-reared animals and are housed 
outside of visual/olfactory access to females (Stoinski et al., 2004a).Though a recent evaluation of 
wounding in gorillas found no difference in wounding rates between single-sex groups housed in the 
presence of mixed-sex groups and groups not housed in the presence of mixed-sex groups (Leeds et al., 
in press).  

Due to the fact that any institution may at some point need to house an all-male group, it is 
recommended that all new facilities build in specialized features to accommodate them. All-male gorilla 
groups demand flexible management. Therefore, exhibit characteristics can be particularly important in 
the management of such groups. Exhibits, as well as holding areas, should include: 

• Easy keeper access. 
• Multiple entry and exit points.  
• Multiple circulation points. 
• The ability to separate individual animals if necessary (Stoinski et al., 2004a). 

 

Exhibits should also include refuge for subordinate animals, and visual barriers from other animals 
and visitors (Kuhar, 2008). See Chapter 2 of this manual for more information on proper exhibit and 
holding area design. You can also see Coe et al. (2009) for more specific details on habitat design for 
bachelor gorilla groups.  
 

Variation in patterns of social affiliation: Infants will stay close to their mothers for the first 3–4 years, 
often nursing for three years. When they become juveniles, females tend to stay near their female 
relatives, or the silverback, and show great interest in new infants in the group. As soon as infants 
become more independent from their mothers, generally between 1.5–2 years of age, wild western gorilla 
males spend most of their time following the silverback. The juvenile males track the silverback’s 
movements and foraging spots, spending progressively less time with their mothers as they approach 
juvenile status in the group (Masi, personal communication, 2008).  

Males tend to engage in more rough and tumble play compared to females. The rate of adult-
adolescent male aggression increases as adolescents mature (Watts & Pusey, 1993). 
 

Group size: Gorilla troop size in the wild reportedly varies between 3–42 members, with a median group 
size of 8 that does not vary between subspecies (Harcourt & Stewart, 2007). The following table (Table 5) 
provides information on group composition in the wild: 
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Table 5. Median composition of breeding groups in wild gorillas (Harcourt & Stewart, 2007) 

Sub-species Silverback males Blackback males Adult females Immatures 
Western 1 0.8 3.5 3.25 
East Lowland 1.1 0.3 4.2 2.9  
Mountain 1..95 1.3 5.2 2.5 

 
The size of groups held in zoos varies from institution to institution. Groups range from pairs of 

animals to as many as ten, with the average group size being 4.5 (male.female) individuals. Based on 
what is known from the wild, groups are recommended to be 1.3 in size. Conspecifics housed in the same 
area may affect different groupings and individual apes. For example, the females in a family group of 
gorillas may initiate a disruption in relationships in a bachelor group of gorillas. Each situation should be 
carefully evaluated. 
 

Inter-individual distances: The amount and complexity of space are expected to increase as the 
complexity of the group increases. Thus, as more animals are added to a group, or an all-male group is 
formed, greater space and complexity are strongly suggested. The recommendations of Stoinski et al. 
(2004b) for the management of all-male groups can be applied to all types of complex social groups. 
Some of these recommendations include visual barriers, vertical space, multiple entry/exit points into 
exhibits, lack of traps/corners, adequate number of resources, easy keeper access, and refuge for 
subordinate animals. 
 

Separation of individuals: Temporary isolation of parturient females and young is not recommended for 
gorillas. Juvenile and sub-adult females, of wild western gorillas, closely follow their mother and her new 
born (Masi, personal communication, 2008). It has also been reported that sub-adult females are present 
at the birth itself (Masi, personal communication, 2008). This suggests an important role of proximity to 
the mother, during and after the parturition, for training future young mothers. This training may be lacking 
in zoos when females giving birth are separated from the group. However, separation of parturient 
females may be necessary for high risk females and females not comfortable in their group after birth. 
 

Gorilla emigration: In the wild, both sexes usually disperse from their natal group. Females, rarely by 
themselves, transfer directly to either another group or to a solitary silverback (Stewart & Harcourt, 1987). 
Females generally transfer groups at around 8–10 years of age. In the wild, emigrating males become 
solitary or join an all-male group. Males emigrate at around 13 years of age (Robbins, 1995). 
 

Solitary housing:  In the wild, maturing male gorillas might spend time traveling on the periphery of 
social groups before emigrating at around 13 years of age.  
 
5.2 Influence of Others and Conspecifics 

Animals cared for by AZA-accredited institutions are often found residing with conspecifics, but may 
also be found residing with animals of other species. Introduction of other species in the gorilla exhibit is 
recommended to increase activity, especially of young individuals, and reduce boredom. Western gorillas 
share their natural habitat with several large birds and monkey species, wild pigs, and antelopes (i.e., 
different duiker’s spp. and sitatungas). All of these species may be good candidates for cohabitation that 
provides education of the gorilla’s natural habitat to zoo visitors. Young wild gorillas show curiosity 
towards these small sympatric animals and often are observed to sniff their resting places (Masi, personal 
communication, 2008).  

There has been some success with mixed-species displays with gorillas in both North American and 
European zoos (see Appendix G). Gorillas in zoos have been housed in large indoor tropical enclosures 
that include free-flight areas for birds. Gorillas have also been successfully housed with Old World 
monkeys (e.g., guenons, colobus monkeys). Although gorillas are sympatric with chimpanzees in many 
parts of their natural habitat, gorillas are most successfully exhibited with mid-sized Cercopithecine 
species in zoos. At one institution, a group of patas monkeys (Erythrocebus patas) has shared a two-
hectare island habitat with two groups of gorillas. Innovation in the design of the divider moat between the 
two gorilla groups utilized topography, water, and electric fencing in combination to create a safe barrier 
for the gorillas, while allowing the patas monkeys to pass (Kopff & Mager, 1990).  

A different institution maintained a troop of guenons with a lone eastern lowland silverback gorilla, 
primarily to enrich his indoor environment. A third institution has maintained a troop of colobus monkeys 
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with gorillas in an indoor exhibit. The evidence to date suggests a favorable potential for mixed-species 
given proper design considerations (Ogden & Wharton, 1997). See Appendix G for a more complete 
listing of primate species that have been housed with gorillas. 

When considering mixed-species combinations, barriers should be designed with the capabilities of 
each species in mind. Visual barriers, appropriate locomotion routes at multiple levels and separate 
holding enclosures should be provided for all species in the exhibit. The ability to separate and hold 
animals away from one another should exist, even if it is not used on a daily basis. This is particularly 
important for all-male groups.  

When planning a gorilla exhibit, designers may wish to consider the possibility of eventually housing 
other species in the exhibit and design barriers accordingly. This will lead to a more flexible exhibit. 
Enclosure size, flight distance, environmental complexity and barrier safety for each species should be 
considered. Consideration of animal management facilities and animal access is also highly 
recommended. Interspecific inter-animal distances vary greatly depending on the tolerance levels of the 
individuals and species. Factors to keep in mind include the arboreal vs. terrestrial preferences of each 
species in the exhibit, whether or not a creep can or should be employed, and the extent to which visual 
barriers exist and can be used successfully by the animals. 

 
5.3 Introductions and Reintroductions 

Managed care for and reproduction of animals housed in AZA-accredited institutions are dynamic 
processes. Animals born in or moved between and within institutions require introduction and sometimes 
reintroductions to other animals. It is important that all introductions are conducted in a manner that is 
safe for all animals and humans involved. 

Historically, introductions of primates and other social animals have been conducted using a 
predetermined progression of steps, including visual, olfactory and/or auditory contact; limited tactile 
contact (socialization mesh, creeped door); followed by a full physical introduction (Powell, 2010). This 
method may work well in many situations; however, there are many alternate strategies that may also be 
effective in a wide range of circumstances. When determining the most appropriate introduction plan, 
several factors should be considered, including the type of group you are forming (mixed-sex, bachelor), 
the social experience and appropriateness of the animals involved, facility design, and staff experience. It 
is important to recognize that aggression is species-typical during immigration events. It should not be the 
goal of an institution to eliminate or prevent aggression during introductions. Instead the potential for 
aggression should be managed through thoughtful decision-making and preparation. 

When considering introduction options, it is helpful to understand gorilla natural history and try to 
support natural social roles during the introduction process. Gorillas have a wide repertoire of non-contact 
display behaviors and passive aggression that allow animals to demonstrate aggression while reducing 
the likelihood of sustaining physical harm to themselves. They are behaviorally adapted for the transition 
of individuals from group to group. Both males and females emigrate from their natal groups, and groups’ 
home ranges often overlap, creating the opportunities for wild gorillas to have social contact with other 
groups (Bermejo, 2004). Additionally, adult females will often immigrate into new groups several times 
during their lives (Stokes et al., 2003), and therefore their bonds are generally stronger with the resident 
silverback than with non-related females in the group. Silverbacks provide an important mediation role 
within groups and can be useful for controlling disputes between females. Females who are introduced 
without a silverback present may display higher levels of aggression and wounding than would occur if a 
silverback were present to mediate disputes.  

The personality and social experience of all individuals involved should also be considered when 
planning an introduction. If the institution has previously conducted introductions with the same gorillas, 
past experience can be used to predict behavior and inform integration strategies. Also, each zoo should 
communicate with staff at the sending institution to assess the personality and social experience of an 
incoming animal to develop a well-informed plan. It is beneficial for the receiving zoo to send a keeper to 
accompany the new gorilla in its home group to assess its typical behavioral patterns before the transfer 
occurs. Visits of receiving keepers to home institution prior to move are also valuable. When feasible, it is 
also beneficial to have a gorilla keeper work with a new animal in quarantine to build a relationship prior 
to the integration. This would also provide an opportunity to begin wound management training if the 
animal is inexperienced at training.  

Before conducting an introduction, it is important to develop a management plan in conjunction with 
involved staff to outline introduction and wound management strategies and criteria for intervening should 
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serious aggression or wounding occur. Ideally, keepers, managers, curators and veterinarians should be 
part of this preparation phase in order to foster support and buy-in as well as clarify expectations for 
participants. Written introduction and wound management plans should be submitted to the SSP Gorilla 
Management Group for evaluation and approval prior to a planned introduction. Additionally, the AZA 
SSP Gorilla Behavioral Advisory Group (GBAG) can provide strategies or advice for institutions 
developing introduction plans. An introduction plan should include such information as:  

• Location of introduction (i.e. inside holding, exhibit) 
• Order in which the gorillas will be put together (individuals, small groups, entire group) 
• Socialization steps involved (i.e. visual, howdy, creep) 
• Guidelines for moving to the next stage of the introduction (i.e. concurrent proximity at 

socialization mesh, affiliative contact or play through socialization mesh, decrease in display 
behavior) 

• Criteria for intervention (i.e. persistent, high-level aggression; exhaustion; significant wounds)  
• Which staff will be present during introduction and their roles 
• Who will be primary decision maker(s) 
• A wound management plan should include such information as: 

- Necessary training behaviors for wound assessment/treatment, such as separations, 
body part presentations, flushing (Richards et al., 2004) 

- Identification of staff responsible for training deficient behaviors 
- Types of wounds that require immediate separation for assessment/treatment vs. 

opportunistic assessment 
- Discussion with veterinary staff about treatment guidelines (i.e. criteria for immobilization) 

 

It is also important to assess the impact of staff on the animals and the introduction process. Staff 
anxiety and ambivalence can impact gorilla behavior, and inconsistent decision-making can prolong the 
introduction process and cause added stress to the animals. Staff participating in the introduction process 
should be able to take a neutral position, masking fear or animal preference. If the animals appear to be 
reacting to individual staff members, observers should be replaced or reduced. In some circumstances, it 
can be helpful to use remote cameras to monitor animals to avoid impacting the social dynamic.  

The physical environment can greatly affect the success or failure of an introduction. Introduction 
rooms should include visual barriers, as well as escape routes and retreats, for new individuals or smaller 
animals. In particular, the introduction area should include “run-arounds,” allowing for circular movement 
between rooms and should not include places where animals can be trapped (Jendry & Absi, 1989; 
Mager & Griede, 1986; Powell, 2010). Ample furnishings should be provided to maximize the gorillas' use 
of vertical space, which provides further escape routes. Temporary vertical spaces made from 
suspending non-permanent objects can be used to provide vertical space accessible to smaller, but not 
larger, individuals. A socialization area to allow safe, limited tactile contact, also known as a "howdy" 
area, such as two areas divided by a double-mesh screen, may need to be added. There should be 15.2 
cm (6 in.) between each mesh panel. 

The introduction area should also be furnished with objects that encourage displacement including 
browse, ropes, hay, straw, cardboard boxes, paper, forage food, etc. These should be provided in excess 
so each animal can access them without competition. It is useful to include large, durable enrichment 
items such as large trash cans or barrels to accommodate behavior displays. Temporary visual barriers 
may be installed using blankets, sheets, butcher paper, hammocks or large furniture items, and may help 
mitigate social tension. The environment should be complex, giving all animals many behavioral and 
spatial choices. If too few items are provided, aggressive or competitive behavior may result. 

It is generally preferable for an introduction to be conducted in an area that is neutral territory, if one 
exists, for all participants. Ideally, this would be an area that is not a home exhibit for any of the involved 
animals. However, this may not always be possible. In such situations, it is important that prior to the full 
physical introduction, all animals should have experience with the area in order to ensure familiarity with 
escape routes. The full introduction may be conducted indoors or outdoors, depending on available 
facilities. In general, most staff prefer to use indoor areas, because of the increased control inherent in 
these environments. Introductions in on-exhibit versus off-exhibit areas will be facility-dependent. 
However, in general, off-exhibit areas may not be large enough or flexible enough to accommodate 
physical introductions. If introductions are done on-exhibit, it is advisable to exclude visitors from the 
exhibit area initially. In most cases, introductions can proceed without any special attention from staff; in 
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fact, maintaining normal staffing and routines can help convey to animals that although a new group 
member is present, everyone is encouraged to carry on with a typical day. Staff may choose to observe at 
all times (remotely via cameras or unobtrusively in person) during the initial introduction phase, and public 
access to the exhibit may be limited to minimize interruptions or potential outside stressors. 

The decisions about how to structure each introduction should be based on the individual gorillas and 
their behavior. Conducting an introduction in stages allows the animals to gradually acclimate to the 
process and each other. It also provides important behavioral information for the care staff to adjust the 
pace and direction of the introduction. There is a great deal of flexibility in methods of introductions. The 
basic phases that should be considered include: 

• Olfactory/aural contact 
• Visual contact 
• Tactile contact  

- Socialization mesh 
- Creeped door (If creeped doors are being employed, it is critical that the staff is certain 

larger animals cannot fit through the openings.) 
• Full physical contact 

 

Successful introductions have been conducted using numerous combinations of these stages, and no 
single preliminary stage is required in order to conduct a successful integration. Many zoos use 
socialization mesh to assess how the animals may respond in a full contact situation and inform the 
selection of subgroups, while other institutions may choose in particular instances to forego this stage to 
avoid developing antagonistic dynamics before the full introduction. Once a stage has commenced, some 
institutions wait to see a significant decrease in aggression during each phase before proceeding to the 
next. In some cases, this decrease may not occur within the expected timeframe, and a change in the 
introduction plan may be warranted, such as reverting to a previous stage, changing subgroups or 
proceeding to the next stage. It should be noted that behavior during the tactile phase may not accurately 
predict the behavior demonstrated once free contact is allowed. Because of gorillas’ natural orientation 
toward display behaviors and their cognizance of the protective quality of the mesh barrier, some gorillas 
may demonstrate higher levels of aggressive behaviors during the tactile phase than they would in a full 
physical introduction. This may establish conflict between animals before the final phase of the 
introduction has been reached.  

Typically, gorillas are integrated in subgroups instead of as a whole group during the final stage of 
introductions. A gradual integration approach will involve separating out one or more animals from the 
primary social group for socialization with the new individual(s). The most appropriate subgroups should 
be decided based on the animals’ temperament and past behavior instead of solely on the sex or age of 
the animals involved. As an example, in one case, a new female may need defense from the resident 
silverback if he is poorly socialized or has a history of aggressive behavior, while in another case, the 
greatest threat to her may be posed by a dominant female who typically instigates aggression within the 
group. The integration process should not be delayed because chosen subgroups do not seem to gel, as 
prolonged separation may cause damage to relationships within the primary social group. In this case, it 
may be necessary to adjust subgroups to achieve a more desirable response. It is important to note that 
female gorillas typically do not form close alliances (Stokes et al., 2003), so expectations should be 
tempered when putting together females for the purpose of bonding before integrating a silverback. 
Additionally, introducing females in the absence of a silverback may increase the risk of female-induced 
injuries to the animal being introduced since the typical mediator is not present.  

It is not necessary to plan introduction start dates around females’ estrous cycles. Additionally, the 
Gorilla SSP recommends that females with breeding recommendations remain contracepted until the new 
group stabilizes and the Gorilla SSP has been notified that the female will be removed from 
contraception. 

The length of each introduction stage should be decided based on the type of introduction and the 
gorillas’ behavior. As an example, introducing pairs of blackbacks to each other may be a quicker process 
than introducing a pair of blackbacks to an existing adult bachelor group; and introducing a female with an 
infant will likely take longer than integrating a single female into a mixed-sex group. Gorillas that show no 
aggression through socialization mesh may be able to proceed to a full physical introduction within 
minutes or hours, whereas gorillas that show persistent aggression or consistently heightened stress may 
require weeks or longer to acclimate. Timelines for stages should not be preconceived but should be 
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based on observed behavior. In general, the introduction process is stressful for animals, so it may be 
advantageous to pace introductions as quickly as the animals can tolerate in order to allow them to 
ultimately determine their social dynamic and adjust to their new group. Answering the following 
questions will help staff determine the most appropriate methods of introductions:  

• Were individuals parent-reared or hand-reared?  
• Are individuals appropriately socialized?  

- Mixed-sex introductions: Does the silverback have experience leading a mixed sex 
group?  

- Females: Was the new female dominant in her previous group?  How tolerant is the 
resident dominant female? How bonded are the resident females? 

- For all-male introductions: Are males being introduced with a cohort? 
• Are any of the gorillas extremely passive, submissive or unwilling to defend themselves?  
• Do any animals have low tolerance for stress or display situationally-inappropriate aggression?  
• Is the silverback generally calm and appropriate or easily agitated or controlling?  
• Are there particular triggers for aggression (i.e. food possessiveness, dislike of particular staff 

members, reaction to groups of people)? 
• Do any of the gorillas have physical or medical limitations? 
• Are there facility limitations that dictate introduction strategies? 
• How does the new social situation compare to the previous social situation (i.e. male moving from 

a bachelor group to a mixed-sex group; animal leaving its natal group; dominant female coming 
into a new mixed-sex group)? 

 

The decision to separate animals overnight following the commencement of a full physical 
introduction should be made based on the type of group being created and behavior displayed. It may be 
advisable to separate a newly-formed bachelor group overnight until the stability of the group can be 
assessed over time, whereas it may be appropriate to leave a mixed-sex group together the first night if 
they display calm behavior. If leaving a new group together overnight, it can be helpful to feed them early, 
shut off lights and remove staff from the immediate area, leaving them available to listen for indications of 
aggression. If animals are separated overnight, care should be made when reuniting individuals in the 
morning to ensure that the newly-introduced animal has the most support possible as animals are 
reintegrating. Staff should have access to water hoses and fire extinguishers to use in the case of 
extreme (i.e., life threatening) aggression. However, improper use of intervention tools may exacerbate 
tension and prevent the gorillas from working out their issues independently 

 

Long-term Social Management: Once a full physical introduction has begun, every effort should be 
made to allow the animals to work through social issues without overt intervention. Separating animals for 
extended periods without compelling reasons may prolong the adjustment process and, in some 
instances, may cause increased frustration or aggression. Minor adjustments, such as cooperative or 
target feeding, separating individuals for training sessions or separating individuals overnight, can be 
made to accommodate behavioral management challenges. In some cases, however, an introduction 
may need to be stopped for the safety of the animals. Some possible reasons to temporarily stop an 
introduction include:  

• Constant, high-level aggression 
• An animal becomes so fatigued that it becomes physically compromised or quits defending itself 
• Wounding is unmanageable with good wound care through training 
• Animals are exhibiting constant fear or stress behaviors 
• Over time there is no exhibition of affiliative or “status quo” behavior (i.e. sitting or foraging calmly 

in proximity, resting while with group).  
 

Once an introduction has been stopped, the care staff should meet as a group to adjust the 
introduction plan based on observed behavior. In some cases, it might be as simple as moving back to a 
previous stage or putting the new gorilla with a different individual or subgroup to see if their social 
interactions are more desirable. In other cases, a longer separation may be warranted to train medical 
behaviors or separations in order to facilitate another attempt. Introductions should be viewed as a 
process, not an event, and staff should understand that the adjustment of a new group can take an 
extended period of time. Affiliation may never take the form of overt play or sexual behavior, but even 
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small signs of affiliation, such as calmly foraging or resting while in proximity with the group, are 
indications that the group is adjusting.  

It is important for care staff to recognize that behavior in bachelor groups will be different than 
behavior in mixed-sex groups and to make decisions accordingly. Bachelor introductions may elicit higher 
levels and longer duration of behavioral displays, aggression, or wounding than mixed-sex introductions. 
However, most bachelor group recommendations are made for younger individuals to facilitate the ease 
of introduction, due to their age associated gregariousness (Stoinski et al., 2004b). If reasonable 
introduction attempts are unsuccessful, the Gorilla SSP Management Group should be consulted for 
recommendations. 

Additional behavioral management tools, such as positive reinforcement training techniques, can be 
applied to facilitate the introduction of a new individual into an established group. Reinforcing positive 
social behaviors, and decreasing aggressive behaviors, with the application of positive reinforcement 
techniques, may help with the success of the introduction (Elsner, 2005; Laule & Whittaker, 2007; 
Schapiro et al., 2003). 
 Hand-reared animals should be part of a surrogate program to facilitate their introduction to a 
conspecific group. See Chapter 8.5 for details on hand-rearing and protocols for the introduction of hand-
reared gorillas to surrogates. For more information, or to discuss specific introductions, please contact the 
Gorilla SSP Behavior Advisory Group. 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 42 

Chapter 6. Nutrition 
 
6.1 Nutritional Requirements 
 A formal nutrition program is required to meet the nutritional 
and behavioral needs of all species (AZA Accreditation Standard 
2.6.2). Diets should be developed using the recommendations of 
nutritionists, the AZA Nutrition Scientific Advisory Group (NAG) 
feeding guidelines: (http://nagonline.net/guidelines-aza-
institutions/feeding-guidelines/), and veterinarians as well as AZA 
Taxon Advisory Groups (TAGs), and Species Survival Plan® 
(SSP) Programs. Diet formulation criteria should address the 
animal’s nutritional needs, feeding ecology, as well as individual 
and natural histories to ensure that species-specific feeding patterns and behaviors are stimulated.  
 Depending on their location in the wild, gorillas can be considered primarily folivores (Harcourt & 
Fossey, 1977; Watts, 1984, 1985a, 1985b), or frugivore/folivores (Remis, 1997; Remis & Dierenfeld, 
2004; Rogers et al., 2004). In the wild, their diet consists primarily of foliage of herbs and vines, with 
leaves, stems, pith, epithelium from roots, bark, roots, flowers, and fruit, all consumed in varying 
proportions. Though more reports are showing higher fruit concentrations in the diets of free-ranging 
gorillas, the foods, including fruits, consumed in the wild are significantly higher in fiber and lower in 
readily absorbable sugars than produce, especially fruit, grown for human consumption, and thus the 
label “frugivore” can be considered a misnomer for gorillas (Schmidt et al., 2005). Popovich et al. (1997) 
analyzed neutral detergent fiber (NDF) concentrations of foods consumed by free-ranging gorillas in the 
Central African Republic and reported NDF concentrations of 79% for fruit, 64% for leaves, and 80% for 
stems. For comparison, a whole ear of corn, including the kernels, cob, and husk, only had 40% NDF 
(Schmidt et al., 2005), which is approximately half of the average fiber concentration of fruits selected by 
gorillas in the wild. 

The target nutrient levels estimated for gorillas were derived from the Nutrient Requirements of 
Nonhuman Primates provided by the National Research Council (NRC, 2003). This document was 
compiled by an expert panel on primate nutrition and includes data from numerous nonhuman primate 
nutrition research projects. The summarized estimated nutrient requirements for gorillas are listed in 
Table 6. 
 

Table 6. Proposed nutrient guidelines for gorillas on a dry matter basis* 
Nutrient Proposed Nutrient Guidelines 

 
Crude Protein, % 15–22 
Neutral Detergent Fiber (NDF), % 10–30 
Acid Detergent Fiber (ADF), % 5–15 
Ca, % 0.8 
P, % 0.6 
Mg, % 0.08 
K, % 0.4 
Na, % 0.2 
Cl, % 0.2 
Fe, mg/kg (or ppm) 100 
Cu, mg/kg 20 
Mn, mg/kg 20 
Zn, mg/kg 100 
I, mg/kg 0.35 
Se, mg/kg 0.3 
Vitamin A, IU/kg 8,000 
Vitamin D3, IU/kg 2,500 
Vitamin E, mg/kg 100 
Vitamin K, mg/kg 0.5 
Thiamin (B1), mg/kg 3.0 
Riboflavin (B2), mg/kg 4.0 
Pantothenic acid, mg/kg 12.0 
Niacin, mg/kg 25.0 

AZA Accreditation Standard 
 

(2.6.2) The institution must follow a 
written nutrition program that meets the 
behavioral and nutritional needs of all 
species, individuals, and colonies/groups 
in the institution. Animal diets must be of 
a quality and quantity suitable for each 
animal’s nutritional and psychological 
needs. 

http://nagonline.net/guidelines-aza-institutions/feeding-guidelines/
http://nagonline.net/guidelines-aza-institutions/feeding-guidelines/
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Vitamin B6, mg/kg 4.0 
Biotin, mg/kg 0.2 
Folacin, mg/kg 4.0 
Vitamin B12, mg/kg 0.03 
Vitamin C, mg/kg 200 
Choline, mg/kg 750 
*Target values based on NRC (2003) 
 
 Mimicking the nutritional composition of the high-fiber, low sugar diet of free-ranging gorillas will 
promote healthier gorillas. Feeding gorillas animal products, including dairy and eggs, is not 
recommended as they may promote obesity and increase cholesterol concentrations. The only exception 
to this would be when hand-raising gorilla infants. At those times human infant formulas supplemented 
with omega fatty acids are recommend for use over cow’s milk. (See Chapter 8 for more information.) 
 Metabolizable energy (ME) needs of the gorilla can be estimated using the equation:  ME(kcal) = 100 
x BW0.75 where BW is body weight in kilograms (King, 1978). This equation has been used to formulate 
diets for apes at several zoos and appears quite accurate for weight maintenance in the gorilla troops. 
For example, an adult female weighing 85 kg (187 lbs.) would require approximately 2799 kcal per day for 
maintenance. Ideally, gorillas should be weighed regularly to determine their individual requirements as 
they may require more or less than the average gorilla to maintain body condition.  

There are several factors that affect the nutritional requirements of gorillas:  
 

Age: Wild gorillas acquire the basic adult feeding repertoire by the end of infancy (~ 3 years of age) 
(Watts & Pusey, 1993). Solid food consumption in managed gorillas usually begins between 2 and 6 
months, although they may not be weaned completely until over 1 year of age. Infants that are being 
reared indoors may be at risk for vitamin D deficiency and metabolic bone disease (Meehan, 1993). It is 
advisable to train infants that are nursing exclusively, to consume supplemental foods in order to allow 
the addition of an infant multivitamin supplement containing vitamin D3. Since vitamin D can be stored by 
the body and reach toxic concentrations, this supplementation should only occur under the guidance of a 
nutritionist or veterinarian. Infants should become accustomed to primate biscuits, leafy greens and other 
vegetables first, before offering any fruit items. Offering fruit too soon may result in lower consumption of 
less preferred biscuits and vegetables.   
 

Activity levels: Energy requirements change with corresponding increases or decreases in activity level. 
Managed gorillas spend less time foraging than free-ranging gorillas but there may also be certain 
individuals that are particularly active or sedentary in a group. Some gorillas on a biscuit-free diet have 
been found to increase their time spent feeding to levels similar to natural feeding levels (Hoellein-Less, 
2014). It was found that gorillas on biscuit-free diets typically needed to consume twice the calories 
compared to a biscuit-based diet in order to maintain weight. This did not correspond to higher physical 
activity (climbing etc.). Increased energy requirements are attributed to the lower caloric density and 
higher fiber content in the feed items required to successfully feed a biscuit-free diet. A “protein leverage 
effect” has previously been reported for omnivorous and herbivorous primates (Felton et al., 2009; 
Simpson & Raubenheimer, 2005). If gorillas are eating to their protein requirement, they may vary their 
total energy intake to maintain a stable protein level when offered lower protein feed items. Enrichment 
devices which motivate animals to simulate foraging behaviour may help to increase time spent foraging 
as well as physical activity levels, particularly if devices are designed and positioned to encourage 
climbing, swinging, stretching, and pulling behaviours. 
 

Reproductive Status: It is important to assess the complete diet to determine if individuals require 
additional supplementation. Any vitamin and/or mineral supplementation should be overseen by a 
nutritionist or veterinarian. Iron-containing supplements are often provided to menstruating females 
however, iron can be stored by the liver leading to health problems and even death if accumulated in 
excessive amounts.  Some institutions provide vitamin and mineral supplementation during pregnancy 
(i.e. prenatal complete supplements, including folic acid) as a prophylactic measure. Females may also 
require diet increases during the last trimester of pregnancy through to weaning, with the greatest 
requirement coinciding with peak lactation (NRC, 2003). Lactation is the most energy demanding process 
a body will encounter. For humans, an additional 500 kcal ME per day is recommended for the first 6 
months of lactation (FAO/WHO/UNU Expert Consultation, 1985). However, an increase in diet should be 
considered on a case by case basis. Overweight gorillas, like humans, will not need to ingest extra 
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calories to support pregnancy and lactation, and may actually benefit (in terms of healthy weight 
reduction) from such considerations. Biscuits and a variety of feed items, including green leafy 
vegetables, will often contain adequate nutrient levels to support females in any reproductive state and 
diets can simply be increased or decreased to account for changes in energy requirements. Body weight 
and condition should be monitored to allow for dietary modifications depending on life stage (growing, 
maintenance, senescence), activity level and reproductive status (pregnancy, lactation). 
 

Seasonal changes: Gorillas in the wild show a seasonal variation in diets (Remis & Dierenfeld, 2004), 
and the amount of fiber ingested by wild gorillas varies as gorillas shift between fruit-based diets and 
ones containing greater amounts of leaves and bark (Remis et al., 2001). Food availability is the most 
likely cause of any seasonal variation in the diets of free-ranging gorillas. Many ex situ facilities provide 
diets that also vary on a seasonal basis (e.g., with varied access to produce and natural browse). Any 
benefit of significantly altering sources of food, based on season, for gorillas in zoos has not yet been 
researched. 

Managed gorillas are generally housed in enclosures that allow them to maintain thermo-neutrality 
year-round. Energy requirements increase outside the thermoneutral zone due to processes to regulate 
body temperature, such as panting, sweating, and shivering (NRC, 2003). Temperature extremes may 
also suppress appetite further, leaving individuals in a negative energy balance. Therefore, it may be 
difficult to sustain adequate feed intake and maintain body condition if exposed to extreme temperatures 
for extended periods of time. Ex situ gorillas, fed a nutritionally complete diet, should be maintained at a 
body weight and condition to maintain optimal health year-round. Dry skin and decreased hair coat 
condition have been observed during the winter in northerly facilities. Offering dietary supplements 
containing omega-3 fatty acids, such as flaxseed oil, has been reported to reduce these symptoms.  
 
6.2 Diets 

The formulation, preparation, and delivery of all diets must be of a quality and quantity suitable to 
meet the animal’s nutritional and psychological needs (AZA Accreditation Standard 2.6.2). Food should 
be purchased from reliable, sustainable and well-managed sources. The nutritional analysis of the food 
should be regularly tested and recorded.  

A new diet survey for gorillas was conducted in 2010 (Smith et al., 2014) and the authors report 
finding a substantial variation in the calculated nutrients of zoo gorilla diets (46% response rate among 
gorilla-holding institutions). They used the dietary recommendations for the draft version of the Gorilla 
SSP Manual as a simulated diet against which to compare zoo diets. The Gorilla SSP Manual diet 
recommended the following proportions (by weight): 4% root vegetable, 7% fruit, 15% high-fiber primate 
biscuit, 17% vegetable, and 57% leafy green vegetables. The authors found that diets currently being 
offered are lower in calories than those recorded in the 1995 survey, but still higher than the SSP 
recommendations and their estimated physiological needs. Although body weights are lower than those 
reported in the 2005 survey, they are still higher than wild weights. The survey also reports the amount of 
animal products fed has decreased considerably. No survey institutions currently feed meat, egg use is 
down by 50%, milk offering has decreased from 50% to 10%, but yogurt is still used by 50% of surveyed 
zoos. 

Calories consumed by zoo gorillas was estimated to range between 950-8000 kcal/day with 73% of 
the animals being offered more calories than the diet recommended in the gorilla SSP manual. The good 
news is that calories have been reduced on average by 33% from the 1995 survey, but are still excessive 
when compared to their estimated daily needs by 25%. There are a variety of primate biscuits that will 
meet the nutritional needs of gorillas. Table 7 gives examples of the biscuits that can be used to establish 
the base diet for gorillas. 
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Table 7. Sample of nutritionally-complete feeds suitable for primate diets as part of an overall diet plan (values 
reported on an “as fed” basis). 

Nutrient Mazuri® 
Primate 
L/S 
Cinnamo
n – 5M1S1 

Mazuri® 
Primate 
Browse 
Biscuit – 
5MA41 

Mazuri® 
Leaf-
Eater 
Primate 
Diet – 
5M021 

Marion 
Zoological
© Leaf 
Eater 
Food2 

ZuPree
m® 
Primate 
Dry 
Diet3 

LabDiet ® Old 
World Primate – 
5LG11 

Protein, % 20 18 23 23 20 21 
Fat, % 6.4 5.2 6.0 6.9 5.0 5.0 
NDF, % 34 26 29 21 ^ 20 
ADF, % 22 17 18 13 ^ 12 
Crude Fiber, % 17 15 14 7 4 10 
Ca, % 1.1 1.3 1.1 1.1 ^ 0.9 
P, % 0.7 0.7 0.7 0.7 ^ 0.6 
Mg, % 0.2 0.1 0.2 0.2 ^ 0.2 
K, % 1.5 0.8 1.1 0.8 ^ 1.1 
Na, % 0.2 0.3 0.2 0.3 ^ 0.5 
Cl, % 0.3 0.5 0.3 ^ ^ 0.4 
Fe, mg/kg (or ppm) 190 415 480 218 ^ 260 
Cu, mg/kg 35 35 20 20 ^ 36 
Mn, mg/kg 100 110 130 48 ^ 84 
Zn, mg/kg 125 165 145 101 ^ 110 
I, mg/kg 1.5 2.2 1.7 1.0 ^ 1.3 
Se, mg/kg 0.3 0.3 0.2 0.4 ^ 0.2 
Vitamin A, IU/kg 21,735 23,140 26,920 13,805 ^ 40,000 
Vitamin D3, IU/kg 4,275 3,325 2,850 3,817 ^ 6,600 
Vitamin E, mg/kg 318 

 
181 131 319 ^ 40 

Vitamin K, mg/kg 2.3 2.3 2.9 3.8 ^ 3.0 
Thiamin (B1), mg/kg 16 13 10 7.2 ^ 7 
Riboflavin(B2), mg/kg 23 13 11 8.7 ^ 9 
Pantothenic acid, mg/kg 142 66 57 24 ^ 57 
Niacin, mg/kg 190 90 95 65 ^ 100 
Vitamin B6, mg/kg 33 15 12 8 ^ 13 
Biotin, mg/kg 0.4 0.4 0.3 0.4 ^ 0.3 
Folacin, mg/kg 13 13 9.1 5.2 ^ 1.3 
Vitamin B12, mg/kg 0.09 0.065 0.05 0.03 ^ 0.02 
Vitamin C, mg/kg 665 475 720 350 ^ 680 
Choline, mg/kg 2,375 1,580 1,425 1382 ^ 1,200 

1PMI Nutrition International, LLC, St. Louis, MO 63166 
2Marion Zoological, Plymouth, MN 55441 
3ZuPreem, Shawnee, KS 66214 
^Missing values unavailable from manufacturer. 
 

Formulating diets based on the caloric needs of the animal is recommended over feeding a food 
amount based on a percentage of body mass. Table 8 provides examples of diet proportions successfully 
fed to gorillas at four zoological institutions that have cared for and bred gorillas. Since fruits and primate 
biscuits are the most calorie dense items, target feeding them to animals will help control caloric intake. 
The fruit portion of the diet can also be reserved for training rewards. Fruit is not an essential part of the 
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diet and can even be eliminated if animals are severely obese. Leafy green vegetables and/or low-starch 
vegetables are recommended in higher proportions due to the lower calorie concentration of these items. 
 

Table 8: Gorilla diet proportions (as fed basis) offered at four zoological parks (Lukas, unpublished data, 2013). 
Diet Item Adult Male Adult Female Juvenile 
Primate Biscuits 5–10% 4–10% 7–12% 
Fruit 5–10% 5–7% 5–10% 
Vegetable 10–21% 10–21% 10–20% 
Root/Starch 5–14%  4–6% 5–10% 
Leafy Green Vegetables 59–61% 60–73% 55–71% 
Nuts* 0–1% 0–1% 0–1% 

*offered as a routine part of the diet at only one institution 
 
Since example diets were so similar, diet averages were used for each of the categories to report typical 
nutrient concentrations for an adult male, an adult female and a juvenile diet (Table 9). Primate biscuits 
were entered in the program as an average of the biscuits reported in Table 7 with the exception of 
ZuPreem Primate Diet. Since the nutrient concentration of the ZuPreem primate biscuits is not reported 
by the manufacturer, that option was excluded from the mix. The Fruit category included apples, 
bananas, oranges, pears and grapes. The Vegetable category contained celery, green beans, green 
peppers, tomatoes, cucumbers and squash. The Root/Starch category comprised carrots, sweet 
potatoes, corn, onions and green peas. The Leafy Green Vegetable category consisted of romaine, 
iceberg and loose leaf lettuces, cabbage, and kale. Nuts were not included in the analysis as it was only 
used routinely by one institution. 
 

Table 9: Nutrient analyses of diet example averages from Table 8 (dry matter basis). 
Nutrient  Adult Male  

Average Diet 
Adult Female 
Average Diet 

Juvenile  
Average Diet 

Proposed Minimum 
Nutrient Guidelines 

Protein, % 19.4 20.0 19.9 15–22 
Fat, % 4.1 4.3 4.3 n/a 
NDF, % 19.2 19.5 20.2 10-30 
ADF, % 12.9 13.4 13.6 5–15 
Ca, % 0.9 0.9 0.9 0.8 
P, % 0.5 0.5 0.5 0.6 
Mg, % 0.16 0.17 0.17 0.08 
K, % 1.9 2.0 1.9 0.4 
Na, % 0.2 0.3 0.3 0.2 
Cl, % 0.2 0.2 0.2 0.2 
Fe, mg/kg (or ppm) 191 196 208 100 
Cu, mg/kg 18 18 20 20 
Mn, mg/kg 65 68 70 20 
Zn, mg/kg 77 77 84 100 
I, mg/kg 0.77 0.76 0.87 0.35 
Se, mg/kg 0.2 0.2 0.2 0.3 
Vitamin A, IU/kg 283,610 297,160 261,670 8,000 
Vitamin D3, IU/kg 1,960 1,960 2,220 2,500 
Vitamin E, mg/kg 114 118 124 100 
Vitamin K, mg/kg 1.1 1.1 1.2 0.5 
Thiamin (B1), mg/kg 9.1 9.2 9.4 3.0 
Riboflavin(B2), mg/kg 10.4 10.8 10.9 4.0 
Pantothenic acid, mg/kg 42.2 42.3 45.6 12.0 
Niacin, mg/kg 82.4 83.4 86.2 25.0 
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Vitamin B6, mg/kg 14.4 14.8 14.9 4.0 
Biotin, mg/kg 0.2 0.2 0.2 0.2 
Folacin, mg/kg 7.4 7.9 7.7 4.0 
Vitamin B12, mg/kg 0.02 0.02 0.02 0.03 
Vitamin C, mg/kg 2,051 2,297 1,990 200 
Choline, mg/kg 750 749 849 750 

 
The diet item with the highest concentration of fiber, typically NDF and ADF, will be primate biscuits. 

While various types of primate biscuits are available, it is important to select a variety of those that offer 
high concentrations of fermentable fiber. Offering animals a rotation of these higher fiber biscuits will not 
only increase the variety of foods available to the animals throughout the week, but may encourage better 
primate biscuit consumption. A relatively new primate biscuit formulation providing a lower starch (7% vs. 
19–29%), higher fiber concentration (33% NDF vs. 19–29% NDF) has been made available within the 
past few years and is used by several institutions with success. 

As mentioned earlier in this chapter, produce items are typically much lower in NDF and ADF than 
free-ranging gorillas consume. Though humans are encouraged to have a plethora of produce in their 
daily diets, produce cultivated for human consumption does not provide the same level of fiber that 
gorillas consume in the wild. Grass or alfalfa hays and/or browse will provide higher concentrations of 
NDF and ADF in the diet. However, it is important to confirm that individual gorillas will reliably eat hay 
because eating only alfalfa leaves will not provide as much fiber as eating the whole plant (stem and 
leaves; NRC, 2006). Hoellein-Less (2014) has reported that gorillas readily consume these food items but 
encourages monitoring to account for individual variation. Browse is a great way to include higher fiber 
concentrations in the diet, but few zoos have a year-round source of browse. 

The low starch, high fiber (or “biscuit-free”) diet has also been used at several institutions (Hoellein-
Less et al., 2014a & 2014b). It is hypothesized that the simple carbohydrates (e.g. sugars and starch) 
and/or caloric density of biscuits may be contributing to obesity, regurgitation/reingestion, and decreased 
time spent feeding in apes. The “protein leverage effect” has also been shown to result in obesity in 
primate species that consume excess energy when fed low protein diets, in order to maintain an innate 
protein requirement (Felton et al., 2009; Simpson & Raubenheimer, 2005). When animals consumed the 
biscuit-free diet, both circulating insulin concentrations and regurgitation and reingestion behaviors were 
reduced. Regurgitation/reingestion was even completely eliminated at one institution that also drastically 
reduced fruit and eliminated starchy vegetables in addition to the biscuit-free diet. However, coprophagy 
increased for many individuals. They also added a resistant starch supplement to the diet of some 
individuals. This supplement in addition to a biscuit free diet led to a further reduction in insulin. They also 
report that the gorillas receiving resistant starch had lower cholesterol concentrations compared to their 
pre-diet levels. 

While many institutions appear eager to implement the no biscuit diet and benefits have been 
observed with this diet (see above), there are several issues that should be considered. Consuming all of 
the diet is a critical aspect of this study, especially in reference to the alfalfa hay. The hay is providing a 
significant portion of the NDF fraction of the diet. If an animal leaves the hay uneaten or only consumes 
the leaves, the NDF fraction of the diet will be significantly reduced to levels below that of the biscuit-
based diets and could lead to increased health risks. Resistant starch may mimic the effect of NDF and 
can also be added to diets for this benefit, but research has yet to be conducted to confirm if this is true. 
Another factor to consider is that the cost of a biscuit-free diet will likely be higher than that of the biscuit-
based diet due to the increase in fresh produce being offered. It is also important to reduce the starch root 
vegetables and fruit being fed to help keep the concentration of simple carbohydrates low. Additionally, 
vitamin supplements are recommended to be fed to compensate for the loss of the multivitamins found in 
biscuits. Zoos have had success with various human supplements, the preferred of which are senior 
multivitamins like Centrum Silver Chewables which have a higher amount of zinc, copper, and 
phosphorus which are all lower on this diet. Zoos, particularly northern zoos, should consider a vitamin D 
supplement with this diet as well. It is recommended that zoos wanting to implement this diet work with a 
nutritionist to balance the biscuit-free diet. Animals should be monitored closely for weight changes by 
obtaining regular weights. If dramatic weight change is observed, it is recommended to alter feed 
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amounts to maintain weight. A biscuit-free diet should not be implemented without careful consideration 
of these factors (Hoellein-Less, 2014). 

Free-ranging gorillas generally select immature leaves over the mature ones, which usually contain 
less fiber, more protein, and less secondary components such as tannins (Hladik, 1978a; Hladik 1978b; 
Milton, 1979; Rogers et al., 1990; Remis, 2003). Shoots, flowers, and fruit are also preferred over mature 
leaves (Clutton-Brock, 1975; Casimir, 1975). Presenting whole plants or branches for consumption allows 
the individual animal to select parts of the plant as they would in the wild, allowing them to express 
species-appropriate behaviors that provide an important degree of control over the environment. The 
animal has greater choice in what to consume, when to consume it, and how much to ingest or discard. 
 Each animal's daily diet should be fed throughout the day in small portions rather than one large daily 
feeding. A minimum of three meals per day is recommended. This not only mimics the feeding patterns of 
wild gorillas but also provides multiple interesting events throughout the day. Ideally foods that require 
some kind of physical or mental effort to obtain should be available during most of the apes' waking 
hours. As long as the nutrient compositions of diets is known and maintained, varying the types of food 
provided to gorillas is recommended (AZA Ape TAG recommendation, 1997). Items of similar 
composition, such as eggplant, green pepper and green beans may be rotated throughout the week to 
provide variety. The same could also be done for fruit, browse, and primate biscuits. Introducing variation 
throughout the week, rather than offering a wide variety of food items daily, has many benefits. Food 
items may have a greater novelty value when offered less frequently which helps to maintain interest in 
less preferred food items and stimulate investigation. It prevents more dominant individuals eating only 
their preferred items daily, ensuring a more balanced diet for the group. It also allows for more options of 
presentation as some feeding methods, such as hanging whole bunches of greens or skewering fruits, 
may require larger amounts of a food item to be most effective. Apes living in social groups should 
generally be fed in several locations to increase access by subordinate individuals. Variation and novelty 
can be introduced by simply varying where food is placed in ape enclosures.  
 The fruit portion of the diet can be reserved for training. Since fruits and primate biscuits will be the 
most calorie dense items, feeding them to animals individually will help control caloric intake, especially 
for overweight individuals. Some zoos with obese animals may consider completely eliminating fruit from 
the diet so that a greater quantity of lower calorie items may be offered. There is no need to feed animal 
products, including dairy and/or eggs, and it is not recommended. The feeding of milk products may also 
be associated with increased regurgitation and reingestion activities (Lukas et al., 1999). A variety of low 
calorie food items can be used as a source of enrichment for puzzle feeders, termite mounds, or scatter 
feeds. A list of suggested enrichment food items is included in Appendix F of this document. As a general 
rule, enrichment and/or training items from Appendix F should replace no more than 5% of the primate 
biscuits on a caloric basis. Each item’s energy equivalent in a typical primate biscuit is listed in Appendix 
F to better assess your current feeding program. 
 

Food as enrichment: The psychological well-being of primates in relation to foraging opportunities should 
be considered when designing a feeding program for managed gorillas (Animal and Plant Health 
Inspection Service, 1999). For the majority of primates, there is general agreement that allotting a 
significant portion of a day’s activities to foraging and feeding is healthy and important (Clutton-Brock & 
Harvey, 1977). It is important to use foods already considered part of the animal’s diet for these ideas. 
The basic act of adding food above and beyond what is considered appropriate for the animal is not 
considered enrichment. This will add extra, unwanted calories to the diet and ultimately lead to problems 
with obesity and nutritional imbalances. The occurrence of some abnormal behaviors, such as 
regurgitation and reingestion, and coprophagy, has been linked to insufficient opportunities for foraging. 
Increasing the provision of browse, and decreasing the amount of processed food in the diet has been 
suggested as an effective mechanism for reducing these types of abnormal behaviors (Gould & Bres, 
1986a). 

Browse, variety in the daily diet, and novel presentation of foods are all effective ways to stimulate 
normal feeding patterns. Examples of feeding techniques appropriate for apes that extend foraging and 
require work include:  

• Heavily protected foods (e.g., coconuts, artichokes) so animals will have to expend energy to 
obtain the edible portions. 

• Puzzles or ‘pipe feeders’ requiring the use of tools.  
• Foraging bins (food in bins with pine shavings, dried leaves, etc.); 
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• Embedded food items inside boxes or paper bags;  
• Making food difficult to get to or retrieve easily (e.g., animal needs to jump or cross unstable 

furniture to reach location) 
 

Food items can be distributed throughout an animal's environment to encourage natural foraging 
behavior. Food may be placed on whatever features exist within a given area to encourage movement 
throughout the exhibit. For example, forage foods may be hidden on, in, or around logs to promote 
investigation and traveling in their vicinity. Foods may also be scattered in substrate that requires 
searching behavior, such as deep grass or bedding. Substrate materials provide a ready medium for 
encouraging foraging. Any type of dry foods (dried fruit, grains, or low-sugar breakfast cereals) can be 
sprinkled in the substrate. Not all dry foods work equally well as scatter feeds. Consideration should be 
given to appropriate size for manipulation and palatability as it pertains to individuals or the troop. Animals 
spend a considerably greater amount of time searching through a substrate for food than they do 
gathering food scattered on a bare floor. It is also important to offer items in appropriate quantities. Too 
much of certain items can lead to an overabundance of calories consumed and/or encourage vermin to 
enter the area to scavenge uneaten feeds. 

Foods can be given sealed in cardboard boxes, burlap bags, paper bags, pillowcases, etc. Shallow 
tubs can be filled with water and provisioned with a variety of produce items, including fruits or preferably 
vegetables. In cold climates, similar tubs can be filled with snow, and the food can be buried within. 
During hot weather, produce items can be given after being frozen whole and in the peel, or produce can 
be frozen in a bucket of water and provided as a giant cube in the enclosure for the gorillas to manipulate. 
To maintain appropriate calorie consumption, use foods already allotted for the animal’s normal diet. 

Other types of food can also be delivered in novel ways: given whole or in many small pieces, or items 
that are normally fed raw can be cooked (e.g. broccoli, cabbage, cauliflower, peppers, etc.). Cooking 
fruits or high starch items (e.g., potatoes, carrots, corn, etc.) will increase the concentration of readily 
available sugars and should be used sparingly (if at all). Cooking items is not recommended but may be 
used to encourage ill or recuperating animals to eat. Spices can be used to change the flavors of foods. 
Select spices or condiments that are low in sugar and salt. Many gorillas relish bitter, sour, or even 
peppery tastes (see Appendix F). 

Food preparation must be performed in accordance with all 
relevant federal, state, or local laws and/or regulations (AZA 
Accreditation Standard 2.6.1). Meat processed on site must be 
processed following all USDA standards. The appropriate hazard 
analysis and critical control points (HACCP) food safety protocols 
for the diet ingredients, diet preparation, and diet administration should be established for gorillas. Diet 
preparation staff should remain current on food recalls, updates, and regulations per USDA/FDA. 
Remove food within a maximum of 24 hours of being offered unless state or federal regulations specify 
otherwise and dispose of per USDA guidelines.  
 

Browse: If browse plants are used within the animal’s diet or for 
enrichment, all plants must be identified and assessed for safety. 
The responsibility for approval of plants and oversight of the 
program must be assigned to at least one qualified individual 
(AZA Accreditation Standard 2.6.3). The program should identify 
if the plants have been treated with any chemicals or near any 
point sources of pollution and if the plants are safe for the species. If animals have access to plants in 
and around their exhibits, there should be a staff member responsible for ensuring that toxic plants are 
not available. 

Browse provides a highly effective form of feeding enrichment and can greatly lengthen the amount of 
time that a gorilla spends feeding during the day (Gould & Bres 1986a; Gould & Bres 1986b). Increased 
time feeding clearly combats boredom with a constructive behavior, and may also assist in situations 
where regurgitation of food is a concern (Akers & Schildkraut, 1985). Because gorillas are selective 
herbivores in nature, wherever possible whole vegetation or produce items including the stalk and peels 
should be fed to simulate wild conditions and promote species-appropriate foraging behaviors. Not only 
are browse materials used for manipulating, foraging, and feeding, but whole items, or pieces, are 
frequently used during display behaviors. Pieces that have been stripped of their leaves and bark are 
used in nesting and to solicit and promote play behavior. Browse pieces are also used as reaching tools, 

AZA Accreditation Standard 
 

(2.6.1) Animal food preparation and 
storage must meet all applicable laws 
and/or regulations. 

AZA Accreditation Standard 
 

(2.6.3) The institution must assign at least 
one paid or unpaid staff member to 
oversee appropriate browse material for 
the animals (including aquatic animals). 
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providing caretakers with an opportunity to devise interesting foraging tasks that are challenging for the 
gorillas. Many of the leftover pieces may still be used by gorillas after a day or two. 

For facilities that do not have year-round access to natural browse, an alternative approach may be to 
provide greater quantities of low-starch vegetable material that could be used for foraging. Several 
institutions also preserve browse through freezing or ensiling to maintain some level of browse in the diet 
year-round. Though browse availability is seasonal in many locations, it should be considered an 
important component of ex situ gorilla diets, both physiologically and psychologically. Approved browse 
species should be offered to animals as often as possible (see Appendix E for a list of approved browse 
species for gorillas), but not to the extent that it limits appropriate primate biscuit consumption. The 
presence of thorns or other physical characteristics that may lead to health issues should be considered. 
Occasionally, some browse species may cause digestive upset in individuals. It may be necessary to 
remove a naturally non-toxic browse species from the approved browse list should it cause digestive 
issues in the group. When new browse species are introduced to a group, acceptance, palatability, 
behavior and fecal score should be assessed. More data and improved dietary recording of browse fed 
should be undertaken by each zoo.  
 
6.3 Nutritional Evaluations 
Heart disease: Gorillas are primarily herbivores but have been reported to consume insects in the wild 
(Tutin & Fernandez, 1992). Maintaining an herbivorous diet may be essential for health, as it may help 
prevent premature cardiovascular disease which is reported to be the leading cause of mortality in 
managed adult gorillas (Meehan & Lowenstine, 1994). The type of heart disease in gorillas is different 
than that identified in humans and how diet relates to cardiomyopathy in gorillas is not yet understood 
(Varki et al., 2009). 

Elevated cholesterol levels of 281–311 mg/dL (McGuire et al., 1989) have also been reported in 
managed gorillas. Table 10 lists cholesterol, triglyceride, high density lipoprotein (HDL) cholesterol, and 
low density lipoprotein (LDL) cholesterol measured in serum of free-ranging lowland and mountain 
gorillas for comparison. 

 

Table 10. Cholesterol, triglyceride, high density lipoprotein cholesterol (HDL) and low density lipoprotein cholesterol 
(LDL) concentrations (mg/dl) in serum of free-ranging lowland and mountain gorillas (Schmidt et al., 2006). 

Species Gender N Cholesterol (mg/dL) Triglyceride (mg/dL) HDL (mg/dL) LDL (mg/dL) 
G.g. gorilla male 4 167 ± 18.5 85 ± 15.5 66 ± 7.6 70 ± 11.9 
G. beringi male 3 149 ± 21.3 47 ± 17.9 65 ± 8.8 58 ± 13.8 
G. beringi female 8 179 ± 13.0 99 ± 10.9 72 ± 5.4 63 ± 8.4 
G.g. gorilla male 4 127–201 60–110 52–83 46–88 
G. beringi both 11 140–244 57–136 50–92 38–91 

 
For reference, the values in Table 10 are mostly below or within the serum lipid goals for humans (total 
cholesterol <200, LDL <100 [<70 for active CVD], TGs <150, HDL >40-50 (>40 for men, >50 for 
women).  
 

Digestive disorders: Gorillas on relatively low fiber diets may also be prone to ulcerative colitis, an 
intestinal disorder (Scott & Kemer, 1975). These intestinal disorders may be prevented by a fiber-derived 
short chain fatty acid, butyrate, which is a preferred energy substrate for colonic mucosal cells and has 
been shown to have antineoplastic properties (Roediger, 1982; Weaver et al., 1988). In humans, an 
increase in dietary fiber has helped manage obesity; sometimes lowers plasma lipid and cholesterol; 
improves large bowel function; and may decrease the incidence of colon cancer and diverticular disease. 
With most institutions having unreliable access to browse, the best way to increase the fiber 
concentration of the diet is to increase dietary fiber from increased leafy and non-starchy vegetables 
before increasing biscuits for that specific purpose. 
 

Obesity: Free-ranging male and female gorillas weigh on average 170.4 kg (375.7 lbs.) and 71.5 kg 
(157.6 lbs.) respectively (Smith & Jungers, 1997). It is impossible to determine if an individual gorilla is 
obese based on their body weight alone as their body composition is difficult to visually assess. Ideally, 
body condition scoring in conjunction with body weight assessments should be performed regularly to 
determine the optimal weight for a particular individual. For animals that are overweight, fat seems to be 
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deposited in the abdominal region first. As animals become more obese, fat deposition begins to occur 
throughout the body. As a result of their ability for extensive fiber fermentation, it is sometimes difficult to 
determine if an extended abdomen is due to added fat or ongoing fiber fermentation (as is seen in free-
ranging gorillas). Standardized body condition indices should be developed for gorillas. 
 There are a few published reports on serum nutrient concentrations in gorillas (Tables 10, 11, 12 & 
13). The data from ISIS are not included here as they represent both healthy and ill zoo gorillas. 
Additional samples should be collected opportunistically, especially from free-ranging or in-country 
sanctuary animals consuming a nearly naturalistic diet to help identify target nutrient serum 
concentrations for gorillas. The gorilla SSP Nutrition and Veterinary advisors can be contacted for 
additional information on laboratories that can perform nutrient assays for samples from zoo housed 
gorillas. 
 

Table 11. Serum or plasma vitamin concentrations in zoo-housed gorillas (mean ± SEM). 
Reference Retinol 

(mg/dL) 
Retinyl 
Palmitate 
(mg/dL) 

γ-Tocoperol 
(mg/dL) 

α-Tocopherol 
(mg/dL) 

25(OH)D 
(ng/mL) 

1,25(OH)D3 
(pg/mL) 

Crissey     et al., 
1999 (serum) 

73.3 ± 8.88 
n=27 

11.2 ± 1.34 
n=27 

41.9 ± 35.7 
n=27 

993.5 ± 65.2 
n=27 

16.7 ± 1.16 
n=25 

35.4 ± 4.17 
n=25 

McGuire   et al., 
1989 (plasma) 

0.07 ± 0.003 
n=61 

--- --- 1.16 ± 0.06 
n=73 

--- --- 

 
Table 12. Serum or plasma mineral concentrations in zoo-housed gorillas (mean ± SEM). 
Reference Ca 

(ppm) 
Co 
(ppm) 

Cu 
(ppm) 

Fe 
(ppm) 

K 
(ppm) 

Mg 
(ppm) 

Na 
(ppm) 

P 
(ppm) 

Se 
(ppm) 

Zn 
(ppm) 

Crissey  et 
al., 2001 
(serum) 

97.5   
± 4.27 
n=25 

0.6     
±  0.03 
n=18 

1.2     
±  0.09 
n=25 

2.6     
± 0.14 
n=25 

208.2   
± 
12.27 
n=25 

--- --- --- --- ---- 

McGuire et 
al., 1989 
(plasma) 

90.3   
± 1.0 
n=40   

--- 1.6     
± 0.1 
n=40 

3.0     
± 0.2 
n=31 

--- 18.3 ± 
0.4 
n=40 

2794.5 
± 66.9 
n=40 

190.3 
± 4.8 
n=40 

0.11           
± 0.02 
n=21 

2.4       ± 
0.2 
n=40 

 
Table 13. Serum or plasma lipid concentrations in zoo-housed gorillas (mean ± SEM). 
Reference Cholesterol (mg/dL) Triglyceride (mg/dL) HDL (mg/dL) LDL (mg/dL) 
Crissey et al., 1999 
(serum) 

243.6 ± 14.35 
n=25 

112.2 ± 1.03 
n=25 

83.3 ± 6.27 
n=25 

143.2 ± 12.86 
n=25 

McGuire et al., 1989           
(plasma) 

281.2 ± 12.1 
N=59 

--- --- --- 
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Chapter 7. Veterinary Care 
 
7.1 Veterinary Services 

 Veterinary services are a vital component of excellent animal 
care practices. A full-time staff veterinarian is recommended; 
however, in cases where this is not necessary, a consulting/part-
time veterinarian must be under contract to make at least twice 
monthly inspections of the animal collection and to respond to 
any emergencies (AZA Accreditation Standard 2.1.1). In some 
instances, because of their size or nature, exceptions may be 
made to the twice-monthly inspection requirement for certain 
institutions (e.g., insects only, etc.). Veterinary coverage must 
also be available at all times so that any indications of disease, 
injury, or stress may be responded to in a timely manner (AZA 
Accreditation Standard 2.1.2). All AZA-accredited institutions 
should adopt the guidelines for medical programs developed by 
the American Association of Zoo Veterinarians (AAZV), available 
at the AAZV website under “Publications”, at 
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=83
9 (AZA Accreditation Standard 2.0.1). 

Protocols for the use and security of drugs used for 
veterinary purposes must be formally written and available to 
paid and unpaid animal care staff (AZA Accreditation Standard 
2.2.1). Procedures should include, but are not limited to: a list of 
persons authorized to administer animal drugs, situations in 
which they are to be utilized, location of animal drugs and those 
persons with access to them, and emergency procedures in the 
event of accidental human exposure.  

Veterinary recordkeeping is an important element of animal 
care and ensures that information about individual animals and 
their treatment is always available. A designated staff member 
should be responsible for maintaining accurate animal veterinary 
record keeping. Animal records should include animal 
morphometrics and signalment, current record of the animals’ 
health, any previous illnesses or problems, any treatments or 
vaccinations given, all diagnostics done and the results of those 
tests, and previous immobilization records.    
 
7.2 Transfer Examination and Diagnostic Testing 
Recommendations 
 The transfer of animals between AZA-accredited institutions or certified related facilities due to AZA 
Animal Program recommendations occurs often as part of a concerted effort to preserve these species. 
These transfers should be done as altruistically as possible and the costs associated with specific 
examination and diagnostic testing for determining the health of these animals should be considered.  

The purpose of performing pre-shipment and quarantine examinations is to evaluate the health of an 
animal prior to transfer to another institution, monitor for the emergence of any stress/shipment related 
illnesses or injuries, and to protect the health of the receiving institution’s collection. Pre-shipment 
examinations should occur within 30–45 days of the anticipated shipping date. Any increase to this time 
interval should be approved by the veterinary staff of the receiving institution. It is recommended that pre-
shipment examinations be conducted at the shipping institution to assure the receiving institution is not 
importing a potential transmissible disease. All animal shipments should comply with local, state and 
federal regulations. In addition, examinations conducted at the shipping institution help ensure that the 
animal does not have an underlying medical problem that has been progressive or has been previously 
undetected. This examination provides reasonable assurance that the animal will be able to withstand the 
shipment.  

AZA Accreditation Standard 
 

(2.1.1) A full-time staff veterinarian is 
recommended.  In cases where such is 
not necessary because of the number 
and/or nature of the animals residing 
there, a consulting/part-time veterinarian 
must be under written contract to make at 
least twice monthly inspections of the 
animals and to respond as soon as 
possible to any emergencies. 

AZA Accreditation Standard 
 

(2.1.2) So that indications of disease, 
injury, or stress may be dealt with 
promptly, veterinary coverage must be 
available to the animals 24 hours a day, 7 
days a week. 

AZA Accreditation Standard 
 

(2.2.1) Written, formal procedures must 
be available to paid and unpaid animal 
care staff for the use of animal drugs for 
veterinary purposes, and appropriate 
security of the drugs must be provided. 

AZA Accreditation Standard 
 

(2.0.1) The institution should adopt the 
Guidelines for Zoo and Aquarium 
Veterinary Medical Programs and 
Veterinary Hospitals, and policies 
developed or supported by the American 
Association of Zoo Veterinarians (AAZV). 
The most recent edition of the medical 
programs and hospitals booklet is 
available at the AAZV website, under 
“Publications”, at 
http://www.aazv.org/displaycommon.cfm?
an=1&subarticlenbr=839, and can also be 
obtained in PDF format by contacting 
AZA staff. 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
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 The following protocol recommends that specific baseline laboratory tests are performed for the 
purpose of evaluating the animal’s current health status. The final decision for specific pre-shipment 
testing procedures should be made in partnership between the shipping and receiving institutions. To 
facilitate this, complete veterinary medical records should be shared with the receiving institution when a 
transfer is contemplated. Also, communication between the veterinary staffs of the shipping and receiving 
institution should occur prior to initiation of pre-shipment testing. Any abnormal findings discovered during 
pre-shipment testing should be communicated to the veterinary staff of the receiving institution in a timely 
manner. 

The following is a list of recommended procedures for a physical exam and diagnostic laboratory 
tests to be performed prior to the transfer of a gorilla from one facility to another: 

• Complete physical examination. 
• Body weight and rump-to-crown length. 
• Tuberculin skin test 0.1 mL of mammalian tuberculin, human isolates (Colorado Serum Co., 

Synbiotics Corp.), administered intradermally. The injection site should be visually evaluated by 
veterinary staff for reaction at 24, 48 and 72 hours. Ancillary testing may include radiography, 
gastric/bronchial lavage and culture, whole blood test to measure the gamma interferon response 
to purified protein derivatives of M. bovis and M. avium (Primagam) or a lateral flow ELISA test for 
Tb antibodies that can be performed on serum (PrimaTB STAT-PAK). 

• Cardiovascular examinations: It is recommended that echocardiograms be obtained in any animal 
that is anesthetized for a pre-shipment examination, as there have been instances where sub-
clinical cardiovascular disease has resulted in problems post-shipment (T. Meehan, personal 
communication, 2007). 

• Complete blood count and serum chemistry panel (including cholesterol and triglycerides). 
• Serologic testing: Parainfluenza I, II & III, Influenza A & B, Respiratory syncytial virus, 

Cytomegalovirus, Epstein-Barr virus, varicella-zoster, measles, Hepatitis A, B & C, Herpes 
simplex 1 & 2, Human immunodeficiency virus, Simian immunodeficiency virus, foamy virus and 
Simian T-cell lymphotrophic virus.. 

• Bank at least 5 mL of serum at the shipping institution, or offer serum to receiving institution if 
lacking space. 

• A series of fecal analyses parasite screen – direct, 
flotation, and sedimentation of feces for detection of 
endoparasites. It has been shown that a single stool 
examination may fail to identify parasites and that a 
positive result is more likely with repeated screening and 
specialized diagnostic techniques such as special stains 
and concentration techniques. Fecal culture for enteric 
pathogens (Salmonella sp., Shigella sp., Campylobacter 
sp., Yersinia sp.). 

 
7.3 Quarantine 

AZA institutions must have holding facilities or procedures for 
the quarantine of newly arrived animals and isolation facilities or 
procedures for the treatment of sick/injured animals. Quarantine 
duration should be assessed and determined by the pathogen 
risk and best practice for animal welfare (AZA Accreditation 
Standard 2.7.1). All quarantine, hospital, and isolation areas 
should be in compliance with AZA standards/guidelines (AZA 
Accreditation Standard 2.7.3; Appendix D). All quarantine 
procedures should be supervised by a veterinarian, formally 
written and available to paid and unpaid staff working with 
quarantined animals (AZA Accreditation Standard 2.7.2). If a 
specific quarantine facility is not present, then newly acquired 
animals should be kept separate from the established collection 
to prohibit physical contact, prevent disease transmission, and 
avoid aerosol and drainage contamination. If the receiving 

AZA Accreditation Standard 
 

(2.7.1) The institution must have holding 
facilities or procedures for the quarantine 
of newly arrived animals and isolation 
facilities or procedures for the treatment 
of sick/injured animals. Quarantine 
duration should be assessed and 
determined by the pathogen risk and best 
practice for animal welfare. 

AZA Accreditation Standard 
 

(2.7.3) Quarantine, hospital, and isolation 
areas should be in compliance with 
standards/guidelines contained within the 
Guidelines for Zoo and Aquarium 
Veterinary Medical Programs and 
Veterinary Hospitals developed by the 
American Association of Zoo 
Veterinarians (AAZV), which can be 
obtained at: 
http://www.aazv.org/displaycommon.cfm?
an=1&subarticlenbr=839. 

AZA Accreditation Standard 
 

(2.7.2) Written, formal procedures for 
quarantine must be available and familiar 
to all paid and unpaid staff working with 
quarantined animals. 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
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institution lacks appropriate facilities for quarantine, pre-shipment quarantine at an AZA or American 
Association for Laboratory Animal Science (AALAS) accredited institution may be applicable. Local, state, 
or federal regulations that are more stringent than AZA Standards and recommendation have 
precedence. 

Quarantine is conducted after the animal is transferred from one institution to another. The quarantine 
facility should be distinctly separate and isolated from the resident housing facility; it is not considered 
“quarantine” if an incoming animal is held in common facilities with the resident group(s). It is 
recommended that the keeper staff caring for the quarantined animal(s) is different from the staff caring 
for the resident primate collection to prevent transfer of any disease either to or from the newly arrived 
gorilla(s).  Variations on typical quarantine protocols may be considered to accommodate particular 
facility or individual animal welfare needs. 

AZA institutions must have zoonotic disease prevention 
procedures and training protocols established to minimize the 
risk of transferable diseases (AZA Accreditation Standard 11.1.2) 
with all animals, including those newly acquired in quarantine. 
Keepers should be designated to care only for quarantined 
animals if possible. If keepers must care for both quarantined and resident animals of the same class, 
they should care for the quarantined animals only after caring for the resident animals. Care should be 
taken to ensure that these keepers are “decontaminated” before caring for the healthy resident animals 
again. Equipment used to feed, care for, and enrich animals in quarantine should be used only with these 
animals. If this is not possible, then all items must be appropriately disinfected, as designated by the 
veterinarian supervising quarantine before use with resident animals. 

Apes are unique among zoo species in that they can share nearly all of their infectious diseases with 
people and vice versa. Proper training of staff, procedures for handling animals and samples, and proper 
personal protective equipment (PPE) can all help to reduce the risk of acquiring a zoonotic disease from 
apes or transmitting disease to the animals. All applicable regulations should be followed and zoonotic 
disease prevention procedures and staff training protocols established to minimize the risk of transferable 
diseases. Increased attention to enrichment is necessary when apes are housed singly during quarantine 
periods of any length. In order to prohibit physical contact, prevent disease transmission, and avoid 
aerosol and drainage contamination care staff should use appropriate PPE when working with animals in 
quarantine. PPE such as N-95 masks, protective clothing, gloves, and mucous membrane protection, 
should be used whenever potential contact with gorillas or gorilla body fluids may occur. In addition, 
designated cleaning equipment and enrichment should be used in quarantine areas. Specific cleaning 
products will follow the recommendation of the veterinarian (for a list of commonly used disinfectants, see 
Ogden & Wharton, 1997).  

Quarantine should last a minimum of 30 days (unless otherwise directed by the staff veterinarian). If 
additional mammals, birds, reptiles, amphibians or fish of the same order are introduced into their 
corresponding quarantine areas, the minimum quarantine period must begin over again. However, the 
addition of mammals of a different order to those already in quarantine will not require the re-initiation of 
the quarantine period. Quarantine normally involves holding an animal in isolation with no contact, both 
direct and indirect, with the resident gorilla population. 

During the quarantine period, specific diagnostic tests should be conducted with each animal if 
possible or from a representative sample of a larger population (e.g., birds in an aviary or frogs in a 
terrarium) (see Appendix D). A complete physical, including a dental examination if applicable, should be 
performed. Animals should be evaluated for ectoparasites and treated accordingly. Blood should be 
collected, analyzed and the sera banked in either a -70 °C (-94 °F) freezer or a frost-free -20 °C (-4 °F) 
freezer for retrospective evaluation. Fecal samples should be collected and analyzed for gastrointestinal 
parasites and the animals should be treated accordingly. Vaccinations should be updated as appropriate, 
and if the vaccination history is not known, the animal should be treated as immunologically naive and 
given the appropriate series of vaccinations. The Center for Disease Control (CDC) requires three TB 
tests to be performed at 2-week intervals for apes coming into the USA from other countries. Incoming 
gorillas should also have three fecal examinations during the quarantine period. 
 

For information on tuberculosis testing, gastrointestinal disease, and other pathogens, refer 
to Section 7.6 Management of Diseases, Disorders, Injuries, and/or Isolation.  
 

AZA Accreditation Standard 
 

(11.1.2) Training and procedures must be 
in place regarding zoonotic diseases. 
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Vaccination: A vaccine protocol should be developed with consideration of the following: 
• Recommendations of the AZA Gorilla SSP and AZA Ape TAG. 
• Regional prevalence of disease. 
• History and disease concerns of the institution. 
• Risk assessment of individual institution. 

 

Modified live vaccines carry some risk of disease in vaccinated individuals. Protocols for groups that 
have not previously been vaccinated, or animals with concurrent illnesses, may need alterations of the 
recommendations listed below. The following vaccination schedules are recommended for gorillas: 

• Rabies: Killed rabies 1 mL intramuscular every 1–3 years, where applicable based on local rabies 
epidemiology and status  

• Tetanus: Tetanus toxoid 1 mL intramuscular every 1–10 years. 
• Influenza vaccination: Consideration should be given to administering the influenza vaccination 

yearly in early fall, prior to influenza season. The true susceptibility of the gorilla to Influenza A & 
B is unknown. Several institutions have vaccinated animals yearly without any observed adverse 
effects (Lukas, personal communication, 2013). 

• Measles vaccination (optional): The decision to administer the measles vaccine will be based on 
the specific needs of each individual colony. 

• Other vaccinations: Vaccinating gorillas using a human childhood vaccination schedule, including 
killed polio series and Haemophilus vaccination, should be considered. The CDC schedule is 
available at: www.cdc.gov/vaccines/recs/schedules/printable 

 

Depending on the disease and history of the animals, testing protocols for animals may vary from an 
initial quarantine test to yearly repetitions of diagnostic tests as determined by the veterinarian. Animals 
should be permanently identified by their natural markings or, if necessary, marked when anesthetized or 
restrained (e.g., tattoo, ear notch, ear tag, etc.). Release from quarantine should be contingent upon 
normal results from diagnostic testing and two negative fecal tests that are spaced a minimum of two 
weeks apart. Medical records for each animal should be accurately maintained and easily available 
during the quarantine period.  

During the quarantine period, examinations to inspect for parasites should be conducted to enable 
detection and clearance of parasitic infection as appropriate prior to release from quarantine. It is 
recommended that a quarantine physical examination be conducted at the receiving institution. Prior to 
the completion of the quarantine period, the following conditions should be met before integrating the new 
gorilla into the rest of the colony: 

• Gorillas should have at least one negative tuberculin skin tests. The Center for Disease Control 
(CDC) requires three negative TB tests to be performed at 2-week intervals for apes coming into 
the USA from other countries. 

• Gorillas should have three consecutive negative fecal examinations (for parasites) prior to release 
from quarantine.  

• Recommended vaccination status should be reviewed and updated as needed prior to release 
(with sufficient time for immune response and protection).  
 

Social isolation in gorillas may result in psychological stress, which may lead to an increased risk for 
health issues. Any time an animal is individually housed it should be monitored closely for physiological 
and behavioral signs of stress and disease. Kuhar et al. (2005) found the highest salivary cortisol levels in 
a male gorilla in days during a separation after an injury and that cortisol levels returned to normal upon 
reintroduction to the group. Other symptoms of psychological stress in social isolation may include rough 
scratching, self-injurious behavior (SIB), and disruption in sleep patterns. Self-directed behaviors such as 
scratching have been validated as reliable indicators of stress and anxiety in nonhuman primates 
(Maestripieri et al., 1992). Self-injurious behavior and sleep disruption have also been demonstrated to be 
indicators of stress in male rhesus monkeys following relocation to a new environment (Davenport et al., 
2008). Therefore, it is important to monitor singly housed gorillas carefully for signs of stress. 

The AZA Gorilla Behavior Advisory Group has recommended extra training and enrichment sessions, 
above the normal levels, to provide additional social stimulation during these isolation periods. When 
individuals are physically isolated, it can be beneficial to provide visual, olfactory, or auditory access to 
other conspecifics or even other species to reduce the impact of the isolation. Questions or concerns 

http://www.cdc.gov/vaccines/recs/schedules/printable
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regarding techniques to mediate the impact of social isolation in 
individual situations should be directed to the Coordinator of the 
AZA Gorilla SSP or the Chair of the AZA Gorilla Behavior 
Advisory Group. 

If an animal should die in quarantine, a necropsy should be 
performed on it to determine cause of death in order to 
strengthen the program of veterinary care and meet SSP-related 
requests (AZA Accreditation Standard 2.5.1). The institution 
should have an area dedicated to performing necropsies, and the 
subsequent disposal of the body must be done in accordance 
with any local or federal laws (AZA Accreditation Standards 2.5.2 
and 2.5.3). If the animal is on loan from another facility, the loan 
agreement should be consulted as to the owner’s wishes for 
disposition of the carcass; if nothing is stated, the owner should 
be consulted. Necropsies should include a detailed external and 
internal gross morphological examination and representative 
tissue samples from the body organs should be submitted for 
histopathological examination (see Chapter 7.6). The gorilla SSP 
website has standardized necropsy protocols that are recommended to be used during procedures 
(http://gorillassp.org/MembersSection/MembersSection.asp, password available from Institutional 
Representative (IR)). 

 

7.4 Preventive Medicine 
AZA-accredited institutions should have an extensive 

veterinary program that must emphasize disease prevention 
(AZA Accreditation Standard 2.0.2). AZA institutions should be 
aware of and prepared for periodic disease outbreaks in other 
animal populations that might affect the institution’s animals, and 
should develop plans to protect the institution’s animals in these 
situations (AZA Accreditation Standard 2.0.3). The American 
Association of Zoo Veterinarians (AAZV) has developed an 
outline of an effective preventative veterinary medicine program 
that should be implemented to ensure proactive veterinary care 
for all animals: 
(http://www.aazv.org/resource/resmgr/files/aazvveterinaryguideli
nes2016.pdf).  

Routine health monitoring should be performed on all gorillas 
on a regular basis. The keepers and other caretakers serve as the first line of defense against disease, as 
they will be most familiar with the individual ape and are more likely to notice subtle deviations from 
normal for the individual. Daily observations and reporting of abnormalities are the first steps in identifying 
a problem. Abnormalities in urine color, amount, or frequency; fecal color, amount, frequency, or 
consistency; reproductive cycling and copulatory activity; appetite and activity levels; and other behavioral 
changes are often first noted by caretakers and then reported to appropriate veterinary staff.  

The weight of gorillas should be obtained on a regular basis. Monthly weights can help to identify 
changes that may alert the caretakers to a problem in a healthy animal in a stable environment. However, 
more frequent weighing (e.g. weekly or even daily) may be warranted if an individual is ill, is undergoing 
changes in diet, or is undergoing changes in social structure. Apes are routinely trained through operant 
conditioning to utilize a platform scale or hanging scale apparatus. Significant changes in weight should 
be reported to the veterinarian as they may indicate an underlying medical problem. Additionally 
managed gorillas are prone to obesity which predisposes them to an array of other health conditions.  

Although not all medical management can be done while the gorilla is conscious, incorporating 
preparations for relevant preventative medicine protocols, routine exam behaviors, and scheduled 
vaccinations into a positive reinforcement training program, can facilitate voluntary participation with many 
of these behaviors. Training applications such as desensitization can minimize some stress events. 
These events include, separation from group members, presenting for an injection and exposure to new 
apparatus such as ultrasound machines (see Chapter 9.1).  
 

AZA Accreditation Standard 
 

(2.5.1) Deceased animals should be 
necropsied to determine the cause of 
death for tracking morbidity and mortality 
trends to strengthen the program of 
veterinary care and meet SSP-related 
requests. 

AZA Accreditation Standard 
 

(2.0.2) The veterinary care program must 
emphasize disease prevention. 

AZA Accreditation Standard 
 

(2.0.3) Institutions should be aware of and 
prepared for periodic disease outbreaks 
in wild or other domestic or exotic animal 
populations that might affect the 
institution’s animals (ex – Avian Influenza, 
Eastern Equine Encephalitis Virus, etc.).  
Plans should be developed that outline 
steps to be taken to protect the 
institution’s animals in these situations. 

AZA Accreditation Standard 
 

(2.5.2) The institution should have an 
area dedicated to performing necropsies. 

AZA Accreditation Standard 
 

(2.5.3) Cadavers must be kept in a 
dedicated storage area before and after 
necropsy.  Remains must be disposed of 
in accordance with local/federal laws. 

http://gorillassp.org/MembersSection/MembersSection.asp
http://www.aazv.org/resource/resmgr/files/aazvveterinaryguidelines2016.pdf
http://www.aazv.org/resource/resmgr/files/aazvveterinaryguidelines2016.pdf
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Physical Exam: A thorough physical exam is best performed under general anesthesia. Although exams 
utilizing operant conditioning are an excellent supplement to the preventative medicine program, the 
quality of the exam and diagnostics performed are often substandard compared to those performed under 
anesthesia. Additionally, the routine immobilization of a healthy individual allows the veterinarian to fine 
tune the most appropriate anesthetic protocol for that individual such that staff are better prepared for 
emergency immobilizations.  

The frequency of exams should be based on the age, concurrent disease, and individual ape risk 
factors. Most institutions strive to immobilize their gorillas every 1–3 years. The ability to perform exams 
and certain diagnostics utilizing operant conditioning can reduce the frequency of immobilizations, but 
should not completely replace them. For example, exams may be reduced to every 3 years instead of 
annually. Advanced age alone should not be considered a contraindication to immobilization, as geriatric 
individuals are the ones most likely to benefit from the findings of the exam and diagnostics.  

The physical exam should consist of a thorough, systematic review of all body systems. In general, a 
weight should be obtained and body condition assessed with a body condition score (BCS) assigned. The 
following protocol advises that specific baseline laboratory tests be performed for the purpose of 
evaluating current health status. Additional tests are recommended to increase baseline information on 
other diseases to determine their significance to ape health. The final decision for specific procedures, 
and their frequency, should be made by the institutional animal care and veterinary staff. Decisions 
should be based on individual circumstances. The recommended protocol for routine physical exams 
includes the following procedures:  

 

• Body weight and crown-to-rump length measurement. 
• Complete physical exam. 
• Blood pressure measurements and echocardiography (please see Table 14 below for frequency 

of exams). 
• Thoracic and abdominal radiographs. 
• Complete blood count and serum chemistry panel (including cholesterol and triglycerides). 
• Serologic testing: Parainfluenza I, II & III, Influenza A & B, Respiratory syncytial virus, 

Cytomegalovirus, Epstein-Barr virus, varicella-zoster, measles, Hepatitis A, B & C, Herpes 
simplex 1 & 2, Human immunodeficiency virus, Simian immunodeficiency virus, foamy virus and 
Simian T-cell lymphotrophic virus. 

• Bank at least 5 mL of serum. 
• Fecal analyses parasite screen – direct, flotation, and sedimentation of feces for detection of 

endoparasites.  
• Fecal culture for enteric pathogens (Salmonella sp., Shigella sp., Campylobacter sp., Yersinia 

sp.). 
• Tuberculin skin test 0.1 mL of mammalian tuberculin, human isolates (Colorado Serum Co., 

Synbiotics Corp.), administered intradermally. The tuberculin injection site should be evaluated by 
veterinary staff for reaction at 24, 48 and 72 hours. Valuable ancillary tests include the use of a 
whole blood test to measure the gamma interferon response to purified protein derivatives of M. 
bovis and M avium (Primagam) or a lateral flow ELISA test for Tb antibodies that can be 
performed on serum (PrimaTB STAT-PAK). 

 
Table 14: AZA Gorilla SSP recommendations for frequency of blood pressure and echocardiography exam based on 
age and health status. 
Age/health status Frequency of exams 
Neonate Opportunistically- if a neonate has to be removed from the dam for any reason, a 

neonatal exam should be done. 
9 years Baseline exam 

10–20 years Every 3–5 years 
>20 years Every 2–3 years 
Animals with Cardiac  
Disease 

Examination frequency should be determined on a case-by-case basis in order to 
monitor and manage treatment. 
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A preventive medical approach to gorilla care is recommended, and should minimally include the 
following: 
  

Management of neonates, geriatric and pregnant animals: 
Neonates: To decrease the risk of disrupting the formation of the maternal bond with the infant, it is 
recommended that the infant should not be removed from the dam for a neonatal physical examination. 
Pre/post birth training of the mother to present the infant for examination (see Chapter 8), while still in 
contact with the dam, is recommended. Presentation of the infant by the dam can allow for auscultation of 
the heart and lungs, evaluation of skin turgor, and visual inspection of the infant by veterinary personnel. 
This training can also incorporate the initiation of the scheduled administration of the vaccination protocol 
for neonates and juveniles. Individuals that are being mother-reared may be difficult to gain access to for 
physical examination, and pre/post birth training for the mother is recommended. Close monitoring of 
infants will indicate the presence of any problems requiring immobilization of the dam during infant 
examinations. Zoo staff should monitor for infant activity, nursing, skin turgor (hydration status), strength, 
and the progressive development of the infant. This is especially true over the first 72 hours after birth. 
 

Geriatrics: The majority of deaths due to cardiac disease are caused by two syndromes; cardiac 
hypertrophy with fibrosing cardiomyopathy (Schulman et al., 1995) and aortic dissection (Hruban et al., 
1986; Allchurch, 1993; Kenny et al., 1994; Murphy & Kutinsky, 2005). Both diseases occur predominately, 
but not exclusively, in males. They both occur primarily in the middle to older age groups. Gorillas should 
have cardiac examinations, including blood pressure evaluations, echocardiograms, and 
electrocardiograms, on a regular basis. Some of these procedures may be done through operant 
conditioning on gorillas that are awake. Cardiac diagnostics, treatments and data collection is managed 
through the Great Ape Heart Project based at Zoo Atlanta. This group can be reached through 
www.greatapeheartproject.org for further information.  

Arthritis has been reported in gorillas due to a number of causes, including Mycoplasma-associated 
rheumatoid arthritis, ankylosing spondylitis, Legg-Calve-Perthe disease, osteoarthritis, and reactive 
arthritis (Brown et al., 1980; Douglass, 1981; Adams et al., 1986; Raphael et al., 1995). Studies need to 
be undertaken to determine the prevalence and causes of arthritis in the gorilla population. 

 

Pregnant females: Exams of pregnant animals have led to the diagnosis of malpositions, multiple fetuses, 
and other factors that present a risk to the healthy development of the fetus. Routine examinations may 
not be necessary in all pregnancies. However, reviews of dam medical records, as well as the literature 
on gorilla prenatal exams, has not demonstrated that performing this exam has an elevated risk to the 
fetus or dam. Ultrasonic examination of dam and fetus may be performed on animals that are awake 
through the use of operant conditioning to detect potential pregnancy issues and monitor the gestation. 
Health problems that may affect nursing, especially engorged breasts and sore nipples, should be treated 
(Miller-Schroeder & Paterson, 1989). A pregnant gorilla may exhibit one or more of the following 
symptoms:  
 

• An increase in weight 
• Breast enlargement 
• Nipple enlargement 
• Milk expulsion 

 

 An increase in abdomen size is frequently observed during pregnancy in gorillas. In some cases, a 
weight increase has been noticed approximately 3–4 months prior to birth (Lotshaw, 1971; Fisher, 1972; 
Mallinson et al., 1973). It is important to note that many gorilla females will continue to breed throughout 
pregnancy. Occurrence of this behavior should not be taken as a sign that a female is not pregnant. Any 
pregnant, or potentially pregnant, females should be reported to the Gorilla SSP as soon as pregnancy is 
suspected. 
 As previously stated, AZA institutions should have zoonotic disease prevention procedures and 
training protocols established to minimize the risk of transferable diseases with all animals. Apes are 
unique among zoo species in that they can share nearly all of their infectious diseases with people and 
vice versa. Proper training of staff, procedures for handling animals and samples, and proper PPE can all 
help to reduce the risk of acquiring a zoonotic disease from apes. Although routine practices that prevent 
transmission of human pathogens from laboratory samples should be equally effective with primate 

http://www.greatapeheartproject.org/
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pathogens, many labs will not accept primate diagnostic samples due to the zoonotic disease risk, so be 
sure to check with the lab before shipping samples.  
 Primate handling guidelines should be clearly defined for each institution. Restricted access into 
primate areas can reduce disease transmission. Varying levels of PPE should be clearly defined for 1) 
entering a primate area, 2) entering a primate enclosure, 3) having direct contact with a primate, 4) 
handling primate food, 5) handling primate laboratory samples, and 6) cleaning a primate area.  

Staff that are exhibiting signs of illness serve as a source of infectious diseases for apes. Diseases 
that are benign or mild in people can cause severe disease or even mortality in great apes (e.g. herpes 
simplex 1). Any staff person exhibiting any of the following signs should not be permitted to enter a 
primate area or prepare primate food or enrichment:  

 

• Fever 
• Respiratory signs indicative of a cold, the flu, or other infectious respiratory disease (does not 

include allergies, asthma, etc.) 
• Cold sores, cankers, or ulcerations of mucous membranes 
• Infectious skin rashes or dermatitis (does not include acne, skin allergies, contact dermatitis, etc.) 
• Prolonged or moderate to severe diarrhea 
• Exposure to chicken pox, measles, or other highly contagious disease  

Animals that are taken off zoo/aquarium grounds for any 
purpose have the potential to be exposed to infectious agents 
that could spread to the rest of the institution’s healthy 
population. AZA-accredited institutions must have adequate 
protocols in place to avoid this (AZA Accreditation Standard 
1.5.5).  

A tuberculin testing and surveillance program must be 
established for paid and unpaid animal care staff, as appropriate, 
to protect the health of both staff and animals (AZA Accreditation 
Standard 11.1.3). Depending on the disease and history of the 
animals, testing protocols for animals may vary from an initial 
quarantine test, to annual repetitions of diagnostic tests as 
determined by the veterinarian. To prevent specific disease 
transmission, vaccinations should be updated as appropriate for 
the species. 

Depending on the disease and history of the animals, testing 
protocols for animals may vary from an initial quarantine test, to 
annual repetitions of diagnostic tests as determined by the veterinarian. To prevent specific disease 
transmission, vaccinations should be updated as appropriate for the species. Tuberculosis infections in 
people in the United States occur at a rate of 3 per 100,000 people and serve as a source of infection for 
apes in zoos. Annual tuberculosis (TB) testing of staff is recommended for ape and staff safety. 

 
7.5 Capture, Restraint, and Immobilization 

The need for capturing, restraining and/or immobilizing an 
animal for normal or emergency husbandry procedures may be 
required. All capture equipment must be in good working order 
and available to authorized and trained animal care staff at all 
times (AZA Accreditation Standard 2.3.1).  

Great apes are generally too strong and agile to be handled 
without the use of chemical immobilizing agents so for any diagnostic or treatment procedure that 
requires more than minimal interactions done through operant conditioning, general anesthesia is usually 
required. Consideration of the collections’ historic disease risk analysis, taxonomic recommendations 
made by species experts, life stage risks (i.e. evaluation of health risks based on age), as well as 
evaluations of risk versus benefits of anesthesia may all factor into the frequency of recommended 
immobilizations done during an individual animal’s life span. There are some limited diagnostic 
procedures, such as blood collection, auscultation, cursory dental exams, cardiac echosonographic 
evaluations, neonatal examinations, blood pressure measurements, and radiographs that may be done 

AZA Accreditation Standard 
 

(2.3.1) Capture equipment must be in 
good working order and available to 
authorized, trained personnel at all times. 

AZA Accreditation Standard 
 

(11.1.3) A tuberculin (TB) 
testing/surveillance program must be 
established for appropriate paid and 
unpaid staff in order to assure the health 
of both the paid and unpaid staff and the 
animals. 

AZA Accreditation Standard 
 

(1.5.5) For animals used in offsite 
programs and for educational purposes, 
the institution must have adequate 
protocols in place to protect the rest of the 
animals at the institution from exposure to 
infectious agents. 
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on non-anesthetized animals through training. Hand-injections of anesthetic induction agents via operant 
conditioning are preferred. These methods appear to cause less stress in the animals, typically require 
lower doses of drugs to gain optimal effects, and minimize the risks associated with darting and manual 
restraint systems. Commercial squeeze cages are available for apes but have limited usefulness for many 
procedures on these large and strong animals.  
 

Immobilization: The most basic method for defining the current health status of any animal, including the 
gorilla, is through a physical examination. In order for a physical examination to be complete and 
conducted safely on a gorilla, it is performed using general anesthesia induced typically by chemical 
immobilization. Most routine, uncomplicated examinations can be completed using injectable 
immobilization agents alone, without the need for inhalation anesthesia supplementation. Simple neonatal 
examinations may usually be performed satisfactorily without anesthesia; however, if diagnostic 
procedures such as radiology, ultrasonography, or electrocardiography are indicated by initial physical 
findings, then inhalation anesthesia can be employed safely.  

No immobilization is completely risk-free; however, gorilla immobilizations are not a significant cause 
of morbidity and mortality. There have been unexpected mortalities associated with immobilizations, and 
most of these have been associated with previously undiagnosed cardiac disease (T. Meehan, personal 
communication, 2007).  

There are also concerns regarding group social disruption caused by the separation and 
immobilization of a group member. Using positive reinforcement techniques to prepare and desensitize 
individuals for separation, as well as other associations to the anesthetic event, can help minimize the 
impact on the group as well as the individual (Siever et al., 2001; Lambeth et al., 2006). A planned 
immobilization is far less disruptive than an unexpected illness with a protracted course of treatment, or 
the death of a key social member of a gorilla troop. See Chapter 9.1 for more information on training for 
an immobilization. 

   

Injectable anesthetics: It is recommended that animals be fasted prior to planned immobilization. The 
length of fast, (including both food and water,) may vary depending on institution and environmental 
restrictions. A variety of injectable anesthetic drugs and drug combinations have been used in zoo 
gorillas. Table 15 lists commonly used doses of drugs used as single immobilizing agents in animals of 
various ages. 

 

Table 15. Recommended doses of injectable anesthetics. 
Generic Name Dose 

(mg/kg) 
Reversal 
Agent/Dose 
(mg/kg) 

Comments 

Ketamine 
hydrochloride 

6–10 None Rapid induction, minimal CV and resp. changes , no 
reversal agent, short duration of action 

Ketamine/ 
Medetomidine 

2–5 (K) / 
0.02–
0.05 (M)  

Atipamazole 0.1–0.5 
(M) 

Spontaneous arousal, potential for CV side effects; 
medetomidine is reversible.  
 

Ketamine/ 
midazolam 

9 (K) / 
0.05 (M) 

Flumazenil 0.02–0.1 
IV for midazolam 
only 

Shorter duration of affect than Telazol, drug volume may 
be an issue.  

Tiletamine / 
Zolazepam 
(Telazol) 

2–6 Flumazenil 0.02–0.1 
IV for zolazepam 
only 

Smooth inductions, may have prolonged recoveries 

Diazepam 0.2 PO Flumazenil 0.02–0.1 
IV 

May reduce anxiety, may be used in combination with 
injectable anesthetics for inductions  

 
Inhalant anesthetics: The inhalant anesthetic of choice is isoflurane gas. In adults, this is administered 
during longer procedures following immobilization with injectables. In neonates, depending on the 
animal's size and cooperation, it may be used for induction and general anesthesia. For induction, the 
isoflurane is delivered at a concentration of 3–5% and then maintained at 0.5–1.5% as necessary. The 
gas is administered either via facemask or via endotracheal tube following intubation. Animals are 
routinely fasted prior to planned immobilization. The length of fast, including both food and water, may 
vary depending on institution and environmental restrictions. 

 

Anesthesia techniques and best practices: When using injectable drugs alone, without intubation, 
supplemental oxygen supplied via facemask will improve blood gas values. It is also critical to make sure 
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the animal has an open airway. Animal positioning can make a critical difference in the animal’s 
oxygenation level. Gorillas should not be allowed to sit with their chin tucked in for any length of time. If 
they are on their back, the tongue may fall back into the throat and cause a partial airway obstruction. If 
animals fall asleep on their backs during an immobilization, they should be turned on their side, and the 
tongue pulled out as soon as it is safe to do so (R. McManamon, personal communication, 2008). It is 
also a good idea to transport and keep animals on their side with their necks extended whenever 
possible. Thick oropharyngeal tissue and mucous secretions are other factors that may cause airway 
obstruction and should therefore be monitored. Care should be taken when intubating gorillas because 
they have a short tracheal length before bifurcation. Also, if examination requires them to be on their 
backs, keeping the upper body at an angle of approximately 45° can lessen the pressure on their lungs 
and improve oxygenation. 

If equipment is available to monitor blood gases, for example an LSTAT monitor, arterial blood may 
be obtained from the tibial artery (palpated along the cranial surface of the tibia) or the dorsal pedal artery 
(located on the dorso-medial surface of the tarsus). The sample can be obtained using a 25 gauge needle 
and 1 mL syringe while stabilizing the artery between the fingers (K. Kearns, personal communication, 
2007).  

Ketamine alone is probably the safest immobilizing agent for sick animals (K. Kearns, personal 
communication, 2007). Benzodiazepenes and other adjuncts should be used with caution when using 
telazol as the primary immobilizing agent, as they may cause prolonged recovery times. Recovery 
positioning should be in lateral recumbency with the head extended and down arm extended. The animal 
should be on a well-padded surface (e.g., straw beds, etc.) and placed in a location where they cannot 
climb until fully awake, if possible. If prolonged recovery is anticipated, additional padding may be 
necessary, especially around the extremities of bigger males.  

 
7.6 Management of Diseases, Disorders, Injuries and/or Isolation 

AZA-accredited institutions should have an extensive veterinary program that manages animal 
diseases, disorders, or injuries and has the ability to isolate these animals in a hospital setting for 
treatment if necessary.  The owner of an animal on loan at a facility is to be consulted prior to any elective 
invasive procedures, including permanent contraception. 

Gorilla care staff should be trained in meeting the animal’s dietary, husbandry, and enrichment needs, 
as well as in restraint techniques. Staff should also be trained to assess animal welfare and recognize 
behavioral indicators animals may display if their health becomes compromised, however, animal care 
staff should not diagnose illnesses nor prescribe treatment (AZA Accreditation Standard 2.1.3). Protocols 
should be established for reporting these observations to the veterinary department. Hospital facilities for 
gorillas must have radiographic equipment or access to 
radiographic services (AZA Accreditation Standard 2.3.2), contain 
appropriate equipment and supplies on hand for treatment of 
diseases, disorders or injuries, and have staff available that are 
trained to address health issues, manage short and long term 
medical treatments and control for zoonotic disease transmission. 

Gorillas may hide signs of illness until a disease is advanced. 
It is important that animal care staff be astute to subtle changes 
in behavior or physiological signs that may suggest illness. 
Keepers who have daily contact with gorillas are often the best 
persons for noting these subtle changes. Any change in appetite, 
urination, defecation, or general behavior should be documented. 
For example, changes in urine and fecal color, quantity, and 
consistency should be noted. Other visual observations that can 
be obtained from outside the enclosure include evaluation of 
normal breathing patterns and rate. If changes are observed, 
they should be recorded as part of the daily reports and 
veterinary staff should be notified. If a serious sign of illness is found, it may be necessary to isolate the 
individual. Isolation methods and potential social/behavioral effects can be found in the ‘Quarantine’ 
section of this chapter. 

 
 
 

AZA Accreditation Standard 
 

(2.1.3) Paid and unpaid animal care staff 
should be trained to assess welfare and 
recognize abnormal behavior and clinical 
signs of illness and have knowledge of 
the diets, husbandry (including 
enrichment items and strategies), and 
restraint procedures required for the 
animals under their care.  However, 
animal care staff (paid and unpaid) must 
not diagnose illnesses nor prescribe 
treatment. 

AZA Accreditation Standard 
 

(2.3.2) Institution facilities must have 
radiographic equipment or have access to 
radiographic services. 
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Management of diseases or disorders: 
Tuberculosis:  

Tuberculosis is rare in great apes in North America; however, it has occurred in zoos. Nonhuman 
primates are susceptible to Mycobacterium tuberculosis, M. bovis, and M. avium, as well as the other 
mycobacteria (McLaughlin, 1978; Thoen & Hines, 1980). M. tuberculosis, M. bovis, and M. kansasii have 
been associated with the pulmonary form of the disease (McLaughlin, 1978; Alvarado, 1992). 
Tuberculosis is transmitted primarily through aerosolized, infected droplets from diseased individuals. 
Contaminated food, cages, tattoo needles, and bite wounds have all been identified as additional modes 
of transmission. Tuberculosis is a slowly progressive disease, with sub-clinical signs in nonhuman 
primates, until the disease is in advanced stages. Therefore, routine intradermal tuberculin testing of 
nonhuman primates and employees is recommended. The following are protocols for tuberculin testing: 

• Tuberculin skin test 0.1 mL of mammalian tuberculin, human isolates (Colorado Serum Co., 
Synbiotics Corp.), administered intradermally. 

• The tuberculin skin test site should be evaluated by veterinary staff for reaction at 24, 48 and 72 
hours.  

• Valuable ancillary tests include radiography, gastric/bronchial lavage and culture, and the use of 
a whole blood test to measure the gamma interferon response to purified protein derivatives of M. 
bovis and M avium (Primagam) or a lateral flow ELISA test for Tb antibodies that can be 
performed on serum (PrimaTB STAT-PAK). 

 

Gastrointestinal Disease: Gastrointestinal (GI) disease is the most frequent cause of nonhuman primate 
morbidity (Paul-Murphy, 1993). Further investigation is needed to determine factors causing 
gastrointestinal disease. The following are organisms of concern in gorilla collections.  

• Balantidium coli is a ciliate protozoan that is widely prevalent in great ape colonies (Swenson, 
1993). A classification of the types of infection with Balantidium has been suggested (Lee & 
Prowten, 1990). 

• Asymptomatic carriage or commensalisms is the most common condition. 
• Mucosal or superficial infection is the most common clinical disease, and can lead to diarrheal 

syndrome (mucosal inflammation/irritation with frequent, mucous, semiliquid stools), or dysentery 
(erosive mucositis with rectal urgency, blood, and mucus). 

• Invasive enterocolitis involves extension beyond the mucosa, and is rare. However, it can lead to 
ulceration, abscess formation, and perforation with local and metastatic spread (typhlitis). 

 

It is recommended that animals coming from collections where B. coli is endemic be treated 
prophylactically for a course that includes the pre- and post-shipment period. This treatment should be in 
addition to the usual pre-shipment and quarantine parasite exams. Stress, caused by shipping, can 
sometimes manifest the full extent of the disease in an otherwise unapparent case. In these cases, 
prophylactic treatment serves as a precaution for gorillas where the disease might have gone unnoticed 
in the usual pre-shipment examination. The following treatments (see Table 16) have been reported for 
Balantidium (Teare & Loomis, 1982; Swenson, 1993).  

 

Table 16. Treatments for Balantidium (Teare & Loomis, 1982; Swenson, 1993). 
Drug Dosage Duration 
Tetracycline1 15 mg/kg TID (infants & juveniles) 

500–1000 mg TID (adults) 
10–14 days 

Metronidazole 2 
(Flagyl)  

12–15 mg/kg TID (infants & juveniles) 
750 mg tid (adults) 

5–10 days 

Benzoyl Metronidazole 3 
chemical grade  

mg dose is 1.6 times that of 
Metronidazole  

- 

Iodoquinol 4 
(Yodoxin)  

12–16 mg/kg TID (infants & juveniles) 
650 mg TID (adults) 

14–21 days 

Paromomycin5 
(Humatin)  

10 mg/kg TID 5–10 days 

1 May act on B.coli by affecting the bacteria on which they feed 
2 Probably the best drug but poorly accepted due to bitter taste. Acts systemically and in the intestine. 
3 Available through some compounding pharmacies. Much better accepted than metronidazole due to taste. 
4 Minimally absorbed and acts only in the lumen of the bowel. 
5 Poorly absorbed from intestine. Use only in non-invasive disease. 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 63 

 
Treatment should be accompanied by thorough disinfection as well as treatment of any other animals 

that may serve as a source of organisms to the gorillas. Any animal with severe diarrhea should also 
receive supportive treatment, including fluid and electrolyte replacement. Treatment rarely causes 
resolution of this parasite long-term but can be useful to reduce the clinical signs associated with B. coli 
during stressful events such as an animal move. 
 

Other pathogens: It is important that appropriate diagnostic tests, and treatment with antiprotozoal 
agents, are instituted promptly in the case of diarrhea that is watery or contains any blood/mucus. 
Bacterial cultures should be done in addition to fecal flotation and wet mounts of direct stool samples. 
Bacterial pathogens such as Salmonella, Shigella, Campylobacter sp., enterotoxogenic E. coli and 
Yersinia spp. are all potential pathogens that need to be identified and treated appropriately. Animals that 
show signs of abdominal pain in addition to bloody stool should be immobilized and examined for any 
signs consistent with bowel penetration. A number of cases of bowel perforation requiring surgical 
resection have been reported (Lee & Prowten, 1990; Lee et al., 1991). Prompt action in these cases is 
essential. Please see below for a list of other pathogens found in managed gorilla populations (for 
additional information see Ogden & Wharton, 1997): 

• Pathogenic amoeba have been diagnosed in AZA Gorilla SSP institutions. Entamoeba histolytica 
is the most commonly diagnosed pathogenic amoeba. The clinical signs may range from 
unapparent infection, to acute dysentery with bowel perforation and liver abscesses. Technicians 
unfamiliar with the characteristics of the various amoeba should refer samples to qualified labs or 
consult texts for identification characteristics and photographs of various species. Paromomycin, 
at the same dosage level when used to treat Balantidium, is a recommended treatment. Invasive 
cases are strongly recommended to be treated with a drug that is absorbed, such as 
metronidazole, followed by a course of Iodoquinol. 

• Giardia lamblia is diagnosed occasionally in gorillas at AZA Gorilla SSP institutions. It can 
produce watery diarrhea and should be ruled out when no other cause for diarrhea is found. 
Diagnosis results from finding cysts on fresh, iodine-stained wet mounts of stools or trichrome-
stained smears. Furazolidone at a dose of 100 mg QID for adults and 5 mg/kg QID for juveniles 
for 7 days is recommended (Swenson, 1993). 

• Strongyloides stercoralis is the most commonly diagnosed parasite in SSP institutions, other than 
those previously mentioned. It has been reported as a cause of mortality (Benirschke & Adams, 
1980) and is certainly a potential pathogen. This is especially true in mixed infections. 
Thiabendazole (Mintezol) appears to be effective if taken orally at the recommended human 
dose. This product comes as both a pediatric, flavored suspension and as flavored chewable 
tablets, making it more palatable. Ivermectin at 0.2 mg/kg daily orally for three consecutive days 
also appears effective. 

• Echinococcus sp. is typically treated via surgical removal of the hydatid cysts. Preventing access 
to canid feces is critical in stopping the transmission of this parasite.  

• Bacterial enteritis is an important cause of morbidity and mortality in gorillas (Benirschke, 1983; 
Hruban et al., 1986; Munson & Montali, 1990; Janssen, 1993; Paul-Murphy, 1993). Salmonella 
and Shigella infections were specifically noted as a disease of concern for gorillas by AZA Gorilla 
SSP institutions. Shigellosis is only found in humans and nonhuman primates (Banish et al., 
1993; Paul-Murphy, 1993; Stetter et al., 1995). Shigellosis is also the most commonly reported 
bacterial enteric pathogen isolated from nonhuman primates (Stetter et al., 1995). Systemic 
treatment with antibiotics, as indicated by sensitivity testing, and supportive treatment for fluid and 
electrolyte loss is indicated. It is very important that cultures for Salmonella, Shigella, and 
Campylobacter be taken during routine health screening and pre-shipment and quarantine 
exams. This information, in conjunction with diagnostic tests run during the course of any 
gastrointestinal disease, will give the clinician a history of the pathogens that may be carried 
within a collection. Sharing this information prior to planned moves or introductions will help to 
anticipate problems, so that appropriate prophylactic or therapeutic treatment may be 
administered. 

 

Cardiovascular disease: Cardiovascular disease is the cause of 45.9% of all mortality in adult gorillas in 
AZA institutions from 1980 to 2013 (Meehan et al., 2014). Clinical signs may vary from unapparent, in 
which case, cardiovascular disease is discovered at necropsy after sudden death, to animals that show 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 64 

unexplained lethargy, partial anorexia, and changes in weight. The majority of deaths due to cardiac 
disease are caused by two syndromes; cardiomyopathy with significant replacement fibrosis (Schulman et 
al., 1995) and aortic dissection (Hruban et al., 1986; Allchurch, 1993; Kenny et al., 1994). Hypertension 
has been identified as an underlying cause of cardiac fibrosis in humans. Research is currently underway 
to investigate the relationship between cardiac fibrosis and hypertension in zoo gorillas. Institutions are 
strongly encouraged to actively participate in training of gorillas to allow blood pressure monitoring 
without the use of sedatives. Active participation in the Great Ape Heart Project 
(www.greatapeheartproject.org) which is researching the diagnostics, treatment, prevention, and 
epidemiology of cardiovascular disease in zoo gorillas is also 
encouraged. 

AZA-accredited institutions must have a clear and 
transparent process for identifying and addressing gorilla animal 
welfare concerns within the institution (AZA Accreditation 
Standard 1.5.8) and should have an established Institutional 
Animal Welfare Committee. This process should identify the 
protocols needed for animal care staff members to communicate 
animal welfare questions or concerns to their supervisors, their 
Institutional Animal Welfare Committee or if necessary, the AZA Animal Welfare Committee. Protocols 
should be in place to document the training of staff about animal welfare issues, identification of any 
animal welfare issues, coordination and implementation of appropriate responses to these issues, 
evaluation (and adjustment of these responses if necessary) of the outcome of these responses, and the 
dissemination of the knowledge gained from these issues.  

AZA-accredited zoos and aquariums provide superior daily care and husbandry routines, high quality 
diets, and regular veterinary care, to support gorilla longevity. In the occurrence of death however, 
information obtained from necropsies is added to a database of information that assists researchers and 
veterinarians in zoos and aquariums to enhance the lives of gorillas both in their care and in the wild. As 
stated earlier, necropsies should be conducted on deceased gorillas to determine their cause of death, 
and the subsequent disposal of the body must be done in accordance with local, state, or federal laws 
(AZA Accreditation Standards 2.5.1 and 2.5.3). If the animal is on loan from another facility, the loan 
agreement should be consulted as to the owner’s wishes for disposition of the carcass; if nothing is 
stated, the owner should be consulted.  Necropsies should include a detailed external and internal gross 
morphological examination and representative tissue samples from the body organs should be submitted 
for histopathological examination.  Many institutions utilize private labs, partner with Universities or have 
their own in-house pathology department to analyze these samples. The AZA and American Association 
of Zoo Veterinarians (AAZV) website should be checked for any AZA gorilla SSP Program approved 
active research requests that could be filled from a necropsy.  
  

AZA Accreditation Standard 
 

(1.5.8) The institution must develop and 
implement a clear and transparent 
process for identifying, communicating, 
and addressing animal welfare concerns 
from paid or unpaid staff within the 
institution in a timely manner, and without 
retribution. 

http://www.greatapeheartproject.org/
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Chapter 8. Reproduction 
 
8.1 Reproductive Physiology and Behavior  

It is important to have a comprehensive understanding of the reproductive physiology and behaviors 
of the animals in our care. This knowledge facilitates all aspects of reproduction, artificial insemination, 
birthing, rearing, and even contraception efforts that AZA-accredited zoos and aquariums strive to 
achieve.  
 

Changes in physiology: 
Males: Males between 8–12 years are considered blackbacks. Males 12–15 years old are young 
silverbacks, indicating that they are silvering but not yet fully mature. Silverbacks reach maturity at about 
15 years. The youngest age of a male sire in the wild is eight years (Schaller, 1963; Fossey, 1982).The 
youngest age of a male siring an infant in human care is 5 years, 4 months and 3 days old (de Vries & 
Glatston, 2005). 

 

Females: Harcourt et al. (1981) reported that wild female mountain gorillas reach menarche at 7–7.5 
years, based on the timing of the first observed swellings. Watts (1991) has suggested that menarche is 
reached somewhat earlier, at 6–7.5 years. Watts (1991) also suggests using age of first observed 
swelling and/or first complete copulation as the criteria for sexual maturity. Although there are few reports 
in the literature, it appears that ex situ lowland gorillas may begin sexual cycling even earlier. Keiter & 
Pichette (1979) described labial tumescence and copulation activity in two managed females, ages 5–6 
and 6–7. In both females, estrus first occurred at age 5 ½. The earliest known birth (at least 2–3 
individuals) for a female gorilla has been at six years of age with pregnancy occurring in the fifth year.  

In zoos, the average age of a female at first birth is about nine years and ten months (Cousins, 1976), 
with the youngest conception at five years (Beck & Power, 1988; AZA Gorilla SSP studbook, 2013). The 
oldest female to give birth in North America was 41 years old. The 2005 EEP Gorilla Husbandry 
Guidelines concur that gorillas in zoos reach sexual maturity “sometime in their sixth year” (Rietkerk, 
2005) but  also report that “according to the studbook, the youngest female to give birth was 5 years, 2 
months, and 4 days old” (de Vries & Glatston, 2005). 

In chimpanzees, it has been noted that adolescent females exhibiting their first sexual swellings are 
often irritable and difficult to manage (Keeling & Roberts, 1972). There are no reports in the literature 
documenting such behavioral changes in gorillas. However, Keiter & Pichette (1979) do mention that they 
observed two sub-adult females initiating increased playful and affectionate behaviors toward human 
caretakers during estrus. According to Keiter & Pichette (1979), during estrus the females were also more 
vigorous toward the males, initiating 80% of the courtship play and engaging in activities that attracted the 
males’ attention.  
 

Copulation: Gorillas exhibit no obvious breeding season (Schaller, 1963; Cousins, 1976; Fossey, 1979; 
Harcourt et al., 1980). The majority of gorilla copulations are restricted to a brief period of 1–4 days during 
the periovulatory phase of the cycle (Nadler, 1976; Harcourt et al., 1981, Mitchell et al., 1985). Copulation 
occurs for an average of 2–3 days for adults and adolescents respectively (Harcourt et al., 1980, 1981). 
Copulations may occur throughout pregnancy, although there are substantial differences in the rate of 
occurrence (e.g. some females do not copulate at all during pregnancy). In addition, female solicitations 
and copulations are common even when females are on birth control. 

 

Hormonal tracking: Gorilla hormonal patterns during the menstrual cycle are similar to those in humans 
(Gould, 1982; Nadler & Collins, 1984). Hormonal analysis reveals cycle lengths ranging from 21–49 days, 
with an average length of about 33 days in serum (Nadler et al., 1983), and 30 (Czekala et al., 1987) or 
32 days (Mitchell et al., 1982a,b) in urine. The menstrual cycle begins with the shedding of the 
endometrial lining of the uterus. This event may be monitored in gorillas’ urine using "Hemastix”, which 
detects blood in the urine (Reichard et al., 1990). The increase in luteinizing hormone (LH) stimulates 
ovulation and may be monitored in gorillas’ urine using a commercially available test, such as Ovuquik®. 
The period of positive response to this test may occur subsequent to masturbatory behavior (Gould & 
Faulkner, 1981). During this time, estrous behavior is exhibited and a typical, strong smell is emitted.  

Complete menstrual cycles, and their components in the gorilla, may be defined by the evaluation of 
total urinary immunoreactive estrogens (follicular phase: 19.5 +/-1.0 days) and the progesterone 
metabolite pregnanediol-3-glucuoronide (luteal phase: 12.3 +/-0.3 days) (Mitchell et al., 1982b). These 
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values are comparable to those of Czekala et al. (1987), who, by measuring urinary total estrogens, found 
the follicular phase to average 17.1 +/-2.0 days and the luteal phase to average 13 +/-1.1 days. Nadler 
(1986) reports the luteal phase of the cycle to average 12.2 days.  

Beck & Power (1988) suggest the use of diagnostic techniques on reproductively unsuccessful adult 
gorillas. Such diagnostic procedures for female gorillas might include:  

 

• Urine examinations for cyclical changes in hormonal metabolites (Mitchell et al., 1982b). 
• Laproscopic ovarian exams. 
• Exams for presence of fallopian tubes (Wildt et al., 1982). 

  

Readers may refer to the AZA Gorilla SSP Management Group’s Reproductive Advisory Group, or to 
AZA Advisory Groups, such as the Contraceptive Advisory Group (Reproductive Management Center), 
for a list of diagnostic techniques. 

In a recent survey of nine female gorillas at one institution dating back to 1983 (T. Meehan, personal 
communication, 2014), it was found that blood luteinizing hormone (LH), follicle-stimulating hormone 
(FSH), estradiol and progesterone concentrations cycle in very similar patterns to humans. These findings 
also correlate with behavioral data. Based on 59 samples, prolactin levels are higher in gorillas than in 
humans in nearly every phase of the menstrual cycle (range: 50–168 ng/ml) and they do not appear to 
affect menstrual cycling as they do in humans. Also as in humans, gonadotropins are low during the 
postpartum period when the average prolactin level is 148 ng/mL. Therefore, higher prolactin levels in 
gorillas may be compatible with fertility. If problems are suspected, more detailed examinations should be 
performed such as ultrasonography or a general blood screen. Medical treatment is possible in some 
cases and should always take place under the supervision of a veterinarian and, if necessary, assisted by 
a gynecologist. For example, in a case report by Chatfield et al. (2006), a 17-year-old primiparous female 
with hyperprolactinemia (associated with low fertility compared to siblings) was found by MRI to have a 
pituitary adenoma. This female was treated for eight months resulting in prolactin levels within normal 
limits and she subsequently became pregnant and gave birth. Abelló & Flamme (2005) reported treating 
an irregular cycle with hormones in two female gorillas, both times resulting in a pregnancy.   

Tracking concentrations of progestogens through fecal hormonal analysis over the course of at least 
three months can provide an assessment of reproductive cycling. To assess cycling patterns, a baseline 
value of progestogens can be calculated in order to distinguish very high from very low levels of 
progestogens (see Brown et al., 2001; Atsalis et al., 2004; Atsalis & Margulis, 2006). If the baseline is too 
low to see cycling patterns, a threshold (exceeding baseline by 50%) may be used instead. Previous 
research on a sample of 30 gorillas determined cumulative threshold values of progestogens at or above 
290 ng/g feces. A pattern exhibiting regularly occurring luteal and follicular phases will be expected in 
normally cycling females. Luteal phases are manifested as sustained (at least two days) rises above 
threshold followed by sustained (at least two days) decreases below the threshold.  

 

Geriatric females: Previous research has shown that concentrations of progestogens in females under 30 
may be expected to average approximately 350 ng/g (Atsalis & Margulis, 2006). In comparison, 
concentrations of progestogens in females over 35 who are still cycling may be expected to average 
approximately 285 ng/g. Females over 35 who have ceased to cycle exhibit erratic hormonal profiles with 
no clear pattern of luteal and follicular phases and noticeably lower concentrations of fecal progestogens. 
They may be expected to have low concentrations of progestogens averaging 180 ng/g (Atsalis & 
Margulis, 2006). Abnormal or irregular cycling patterns may be evident in geriatric females paralleling 
perimenopausal patterns observed in humans (Margulis et al., 2007).  

Concentrations of progestogens may be characterized by considerable inter-individual and inter-
laboratory variation so that baseline and threshold values may differ from those noted above. Sexual 
proceptive behavior is closely tied to hormonal cycling but non-cycling (menopausal) geriatric females 
might not display estrus behaviors. Thus, absence of estrus behavior may be indicative of menopause, 
even in the absence of hormonal information. 

This particular hormonal assessment is not sufficient to evaluate a female’s ability to conceive, but 
low progestogens have been associated with diverse symptoms in human females. Although the 
physiological consequences of low levels of progestogens have not been examined in aging gorillas, 
progestogens in humans stimulate bone building, help use up fat for energy, facilitate thyroid action, and 
normalize blood sugar. If older females exhibit symptoms that are usually associated with low 
progestogens in humans, checking concentrations of progestogens may aid in evaluating their etiology.  
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Atsalis & Margulis (2008) conducted a nationwide zoo-based study on female western lowland 
gorillas during which concentrations of fecal progestogens were monitored in 30 gorillas, 22 of whom 
were geriatric (>or=30). Whereas control females cycled regularly, approximately 23% of geriatric females 
were acyclic (menopausal), and approximately 1/3 showed variable hormonal patterns suggestive of 
perimenopause. Patterns included increased cycle variability, low luteal phase rises of progestogens - 
possibly indicative of anovulatory cycling - and peak height variability of progestogens in the luteal phase 
of the cycle. Preliminary analyses of follow-up data on 10 perimenopausal females indicated that subjects 
experienced age-related changes in reproductive function that mirrored those observed in aging human 
females including a female who transitioned from perimenopause to menopause. 

 
8.2 Assisted Reproductive Technology 

The practical use of artificial insemination (AI) with animals was developed during the early 1900s to 
replicate desirable livestock characteristics to more progeny. Over the last decade or so, AZA-accredited 
zoos and aquariums have begun using AI processes more often with many of the animals residing in their 
care. AZA Studbooks are designed to help manage animal populations by providing detailed genetic and 
demographic analyses to promote genetic diversity with breeding pair decisions within and between our 
institutions. While these decisions are based upon sound biological reasoning, the efforts needed to 
ensure that transports and introductions are done properly to facilitate breeding between the animals are 
often quite complex, exhaustive, and expensive, and conception is not guaranteed.  

AI has become an increasingly popular technology that is being used to meet the needs identified in 
the AZA Studbooks without having to re-locate animals. Males are trained to voluntarily produce semen 
samples and females are being trained for voluntary insemination and pregnancy monitoring procedures 
such as blood and urine hormone measurements and ultrasound evaluations. Techniques used to 
preserve and freeze semen have been achieved with a variety, but not all, species and should be 
investigated further.  

Besides physical issues, AI procedures also bring issues of ownership of semen and/or the animal 
being inseminated.  Very often, semen from multiple animals may be used.  As with any natural (physical) 
breeding, the rights of the owners of all materials and animals involved must be considered.  Appropriate 
transaction documents (and loan agreements, if appropriate) must be fully completed before AI is 
attempted. 

Gorillas have been bred using artificial insemination techniques (Douglass & Gould, 1981). A female 
offspring was born after the transcervical (nonsurgical) transfer of an embryo produced by in vitro 
fertilization (Pope et al., 1997). After puberty, this female produced three healthy offspring on her own 
after natural breeding, although her maternal care instincts were impaired due to the fact that she was 
hand-raised – though it should be noted that hand rearing does not always result in such an outcome. 
This research continued with the development of successful “sperm-sorting” techniques for gorillas, to 
isolate the X-chromosome bearing sperm to favor the production of female offspring (O’Brien et al., 2005) 
and although healthy late stage embryos (blastocysts) were produced by intracytoplasmic sperm 
injection, there were few opportunities for embryo transfer into healthy recipient (surrogate) females and 
so no offspring have been produced. The AZA Gorilla SSP is not currently implementing any assisted 
reproductive technology techniques as part of its management strategy. 

 
8.3 Pregnancy, Parturition  

It is extremely important to understand the physiological and behavioral changes that occur 
throughout an animal’s pregnancy. Gestation in gorillas ranges from 237–285 days, with a mean of 255 
days, or 8.5 months (Cousins, 1976; Fossey, 1979, 1982; Harcourt et al., 1980, 1981). Urinary estrogen 
measurements may be used to monitor gestation and approximate stages of gestation (Czekala et al., 
1983). Some human pregnancy test kits, which detect chorionic gonadotropin (e.g. Clearblue® Easy, 
Inverness Medical, Inc.), cross-react with gorilla chorionic gonadotropin (CG) and may be used to detect 
pregnancy (N. Czekala, personal communication, 1994). Pregnant animals may become less active, 
quieter, and withdrawn and may seek seclusion, as evidenced by greater social spacing from their group 
members. Decreased tolerance of other troop members may also occur during pregnancy (Rumbaugh, 
1967; Lotshaw, 1971). In the wild, female gorillas have been observed mounting dominant or subordinant 
males and females prior to parturition (Fossey, 1982). In zoos, gorillas have been described as restless 
and resting in unusual postures as early as a few days prior to birth (Mallinson et al., 1983). Decreased 
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tolerance of other troop members may occur during pregnancy (Rumbaugh, 1967; Lotshaw, 1971). 
However, the AZA Gorilla SSP recommends that females remain in their social groups during pregnancy, 
following birth, and during infant rearing. The presence of other group members may serve as a buffer 
against stress (Miller-Schroeder & Paterson, 1989). Groups should be maintained intact during 
parturition, as this has been found to be associated with increased maternal care. 

Once pregnancy is confirmed, the zoo should contact the SSP. A birth plan should be developed 
internally to prepare for the impending birth. This should include protocols for informing staff of a birth as 
well as possible veterinary intervention. When designing a birth plan, please contact the SSP for 
brainstorming and outline assistance.  

Following a birth, close monitoring of the mother and infant is vital and should be conducted by staff 
members familiar with gorilla behavior and the behavior of the particular female. Remote viewing via 
video may have a positive effect on the outcome of parturition and rearing compared to the physical 
presence of animal care staff. Competent maternal care improves with practice. It is therefore incumbent 
on the staff to carefully evaluate the mother/infant relationship. 

In some cases, when the female appears stressed by the interest in the new baby from other group 
members, a temporary separation may be beneficial. This separation from her closer enclosure-mates—
but not from the entire group— could help the mother settle down with her new situation and recover from 
exhaustion. The new mother should maintain visual contact with the rest of the group during this 
temporary separation. The group can be reunited in a few days when the mother is observed to be 
recovered and self-confident with her new situation.  

A birth management plan should be established as early as possible, starting from the moment 
breeding recommendations have been received. The following information should be included in the birth 
management plan:  

 

• A review of social reproductive and medical history of the pregnant female. 
• Staff assignments. 
• Determination of due date. 
• Pre-partum plan. 
• Birth day plan. 
• Other considerations relating to the birth. 
• History of the expectant female. 
• Discussion of intervention types. 
• Record keeping or documentation. 
• Housing situations. 
• Previous maternal skills. 
• Labor and delivery. 
• Problems associated with birth and delivery. 
• Physical appearance of the newborn. 
• Postpartum behavior. 
• Diet and supplementation during lactation. 

 

A local OB/GYN and neonatologist should be recruited for the mother and infant. Training, monitoring 
and medical intervention needs, as well as planning for a rapid retrieval of the infant, should be 
established if it becomes necessary. Each birth event and neonate/mother relationship should be 
evaluated on a case by case basis, but if the mother does not clean the membranes from the face, hold 
the infant soon enough to prevent hypothermia, or if nursing is not confirmed within 72 hours, the infant 
should be given a thorough examination. In most cases, at least a light sedation of the mother is 
recommended during the examination. During this time the infant can be placed on her breast and 
allowed to suckle. In addition, the breast can be further manipulated by hand or via breast pump, in an 
attempt to stimulate milk production. The results of the exam should be used to determine what level of 
further medical/nutritional attention is needed.  

Often, one or more reintroduction attempts can be made, once the infant’s condition is stabilized 
through intensive care. Reintroduction attempts of neonates can generally be accomplished safely by 
placing the youngster on bedding in a warm enclosure and giving the mother access. If the mother does 
not respond appropriately, the youngster should be removed within a short period of time to prevent 
chilling. 
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Care should be taken against the premature removal of infants due to anticipated or perceived 
maternal incompetence. Inexperienced gorillas have proven to be competent mothers, and many gorillas 
show improvement in maternal care during the first few days of an infant's life. According to Bahr (1995), 
physical and psychological stress can potentially inhibit the initiation and early maintenance of lactation. 
Milk letdown may not occur until 72 hours postpartum, although increased fluid intake may help to 
stimulate milk production (Bahr, 1995). Drugs such as oxytocin and metaclopramide may also aid in milk 
letdown and may also help with maintaining and increasing production of milk (Gabay, 2002). 

One AZA institution (Rosenthal, 1987) developed a 72-hour, postpartum observation protocol for 
gorillas based on their experience that an infant can be pulled and successfully hand-raised after 72 
hours of not nursing. The birth management section of the EEP Gorilla Husbandry Guidelines (Abelló et 
al., 2005) recommend allowing only 48 hours of not nursing to elapse before staff members should 
become concerned and consider intervention options. The post-partum protocol lists four aspects that 
should be checked immediately after a birth: 

 

1. The ability of the infant to cling to its mother. Fossey (1979) reports that a 1-day-old infant  
 can cling, unsupported, for three minutes. 

2. The presence of mucus and placental membranes that could obstruct the mouth and/or nose  
 of the infant. 

3. The care the mother provides the infant. Has she cleaned the infant? Does she keep the  
 infant with her, and in what position does she carry the infant? Is she protective of the infant? 

4. Whether the placenta has been passed. Some, but not all females, eat the placenta. If the 
umbilicus remains attached to the infant, it should dry and detach by the third day. 

 

Another useful guide is the continuum developed by Rogers & Davenport (1970) to evaluate maternal 
behavior in chimpanzee mothers in the first 12 hours postpartum. However, it should be noted that even 
successful chimpanzee mothers exhibited inappropriate behaviors early on (Bloomsmith et al., 2003) and 
that these monitoring methods should be used with caution.  

Some institutions have the capability of remote observations, thereby allowing the mother and infant 
more privacy. If remote viewing is not available, the group should be desensitized to lengthy observations 
prior to the birth. Remote viewing may be particularly useful for situations in which the female or other 
group members become nervous when observed. An additional benefit is that volunteers (i.e., "strangers" 
to the gorillas who may disturb the mother) could be used if remote monitoring is in place; increasing the 
amount of time the mother and infant could be observed. 

 
8.4 Birthing Facilities 

As parturition approaches, animal care staff should ensure that the mother is comfortable in the area 
where the birth will take place, and that this area is “baby-proofed.” This includes making sure no small 
openings in which a baby may get stuck exist in the exhibit and that any water elements are drained to 
prevent drowning.  
 
8.5 Assisted Rearing 

Although mothers may successfully give birth, there are times when they are not able to properly care 
for their offspring, both in the wild and in ex situ populations. Fortunately, animal care staff in AZA-
accredited institutions are able to assist with the rearing of these offspring when deemed necessary. The 
AZA Gorilla SSP recommends that in virtually all circumstances, mothers have the opportunity to rear 
their infants themselves and without human intervention. The rare circumstances of human intervention 
include maternal abuse, neglect, and significant illness or injury to the mother or infant. In these 
conditions, where the life of the mother or infant is in danger, managers may be forced to intervene. In 
some circumstances, the infant may be able to be reintroduced to the mother soon after the initial 
separation, and mother-rearing may be continued. However, in cases of life-threatening abuse or neglect, 
alternative rearing strategies are strongly suggested.  

 

Promoting appropriate maternal care: It is very important to keep females in their natal group until they 
reach sexual maturity. Some females separated at an early stage from their groups, and that have not 
had the opportunity to observe or even practice maternal behavior, show some difficulties in developing 
maternal behavior (Abelló & Colell, 2006). If females have a history of poor maternal care, or in situations 
where proactive measures are taken to ensure females show appropriate care, one possible 
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management strategy involves incorporating an ‘at-risk female’ into a breeding group where she can 
observe other mothers raising their infants (Meder, 1989). Hand-reared females placed in familiar groups 
where they can observe maternal behavior are usually able to take good care of their infants (Abelló & 
Colell, 2006). See Chapter 9.1 for information on behavioral training approaches that can be used to 
promote appropriate infant care. Females that have shown a range of appropriate maternal behaviors, but 
have failed to raise an infant due to an identifiable behavioral deficiency, may prove to be good 
candidates for a training program. This approach could be used in tandem with the management 
strategies discussed above. Aspects of the physical environment that may also influence maternal 
competence include:  
 

• An established daily routine. 
• Room size and amount of vertical space. 
• Access to privacy. 
• Opportunities for activity, play, and exploration to reduce stress and boredom. 
• Access to live vegetation. 
• Access to nesting material and diet. 

 

Important social factors may include group composition, maternal rank and temperament, access to 
familiar companions, experienced staff and relationship to human caretakers. 

 

Alternatives to hand-rearing (see also Abelló, et al., 2005): If observations indicate that the infant gorilla 
is not nursing after 72 hours, and human intervention is necessary, the following alternatives to hand-
rearing should be considered: 
 

• Additional time and close monitoring: If the mother is exhibiting aspects of maternal care, but the 
infant has not been observed to nurse during the 72 hours, it may be appropriate to provide the 
mother and infant with more time to coordinate nursing behavior by removing the infant, 
rehydrating it, and returning it to its mother. 

• Temporary separation of the mother and infant from group or of aggressive group members from 
the group: If the mother is fatigued or inexperienced, temporarily separating her and the infant 
(with continued visual access to the group) may relieve tension and allow her to rest and recover 
properly. Alternatively, if one or more other group members are harassing the new mother-infant 
pair, temporarily separating the aggressive group member(s) may also provide relief for the new 
mother. 

• Promoting natural nursing: With a female that prevents an infant from nursing, it may be possible 
to sufficiently distract the mother to allow the infant to nurse. The prior development of a positive 
and flexible relationship with the female by one or more members of the caretaking staff would be 
beneficial. Alternatively, anesthetizing the female to permit the infant to suckle may stimulate 
further nursing. Such a procedure may be particularly helpful if the female’s breasts are very full 
and tender, as milking will relieve her discomfort. 

• Supplemental or parallel feeding: If the female gorilla exhibits acceptable to good maternal 
behavior but prevents the infant from adequately nursing or has insufficient milk, a supplemental 
feeding program may be possible (e.g., distracting the mother with hand-feeding while 
supplementing the infant with a bottle). This innovative method can allow the infant to be raised 
within the social group. This method, if utilized, should be established during early pregnancy. 

• Surrogate lactating mother: An alternative to hand-rearing is possible if a surrogate mother is 
available to adopt the infant. A lactating female would be ideal, but the timing of such occurrences 
is mostly chance. Communicating with the AZA Gorilla SSP and initiating a nationwide search 
may improve chances. 
 

Negative consequences of hand-rearing: Hand-reared infants have often been observed performing a 
range of abnormal behaviors, including digit sucking, lip sucking, and rocking (Meder, 1989). These 
behaviors generally declined by the third year of life, but the time spent engaged in stereotypies 
increased “strikingly” under stressful conditions (e.g., during introductions). Gould & Bres (1986a) found 
that the abnormal regurgitation and reingestion habit occurred more frequently in hand-reared versus 
parent-raised gorillas. The consequences are far reaching, because not only does this habit affect the 
health and educational/display value of the individual, other members of the group can observe and learn 
to perform the behavior 
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Even as sub-adults, Meder (1989) found that hand-reared animals showed significantly more 
aggression and less social play than mother-reared animals, especially when raised in pairs as opposed 
to groups. It was also found that hand-reared gorillas, especially males, frequently directed aggression 
indiscriminately against conspecifics when later introduced to them. 

Stoinski et al. (2004b) found that hand-rearing negatively affects a male’s ability to succeed in an all-
male group. Hand-rearing may affect long-term success in a group because of a lack of affiliative social 
behavior initiated by hand-reared males. All-male groups should contain at least one mother-reared male 
to promote positive social interactions. 

According to Beck & Power (1988), hand-reared gorillas, especially those with limited access to 
conspecifics early in life, experience moderate to severe social deprivation. Hand-rearing can 
detrimentally affect the intellectual, behavioral, and social development of the gorilla. Additionally, Ryan et 
al. (2002) found that mother-reared gorillas were more likely to become nurturing mothers themselves 
and produced more offspring than hand-reared mothers. Therefore, it is strongly recommended that 
gorillas be raised by their mothers, and that they be hand-reared only in life-threatening situations (e.g., 
inadequate maternal care, including rejection of and/or mutilation of the infant). The AZA Gorilla SSP also 
strongly recommends that all institutions develop management programs that increase the likelihood 
infants will be mother-reared within a social group. 
 

Criteria of hand-rearing protocol: The following components of hand-rearing are very important to 
ensure an early successful introduction to a surrogate. Gorilla-holding institutions that might need to 
hand-rear should contact the AZA Ape TAG’s Hand-Rearing Committee. The following protocol is based 
on a non-lactating surrogate: 
 

• 24-hour or continual care is suggested to be responsive to the infants needs at all times, until the 
successful introduction of a surrogate takes place. The infant should not be left alone or placed 
where there is a physical barrier from the caregiver.  

• Dedicated space is provided for hand-rearing one gorilla. 
• The infant is raised by a caregiver that simulates age appropriate mother rearing at all times. 
• The infant is raised next to conspecifics from the day it is pulled, to the day of introduction. 
• The institution’s management should commit to the philosophy of the program.  
• Accurate, consistent record keeping is an important part of the hand-rearing protocol. The records 

should include description of formula, amount fed and actual consumption, stool amount and 
consistency, daily weight of infant, and vitals. In addition, notes on veterinary care, description of 
infant activity levels, response to specific stimuli, description of the infant’s general development, 
notes on the hand-rearing methods used, times next to conspecifics, interest shown from infant to 
the group and group to the infant, should be included. 

 

It is strongly suggested that the infant be raised with an early introduction in mind. Two precursors 
should be met prior to the physical introduction. The first precursor is to identify an appropriate surrogate. 
It is recommended that staff evaluate the suitability of a surrogate, or gorilla group, to accept hand-
reared/surrogated infants. Since the infant is raised next to conspecifics, the caregiver will be able to 
observe the interactions between the infant and the group. This will help to determine the surrogate. The 
second precursor is that the infant meets the following criteria: 

  

• Bond between infant and surrogate is established. 
• Infant is trained to come to the mesh for bottle, or surrogate is trained to bring infant to mesh.  
• Infant is familiar with exhibit and husbandry. 
• Veterinary/curator/keeper approval is given for the next step.  

 
If an appropriate surrogate does not exist at the institution, the Gorilla SSP should be contacted for 
placement with a proven surrogate elsewhere.  

 

A hand-rearing protocol should meet the physical, psychological, and social needs of the infant. Upon 
determination of confirmed pregnancy of the female, a hand-rearing protocol should be in place. See 
Table 17 below for recommended elements in a hand-rearing protocol. 
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Table 17. Recommended elements of a hand-rearing protocol for zoo gorillas. 
Rearing protocol Description 
Physical environment Dedicated hand-rearing space next to conspecifics, and preparation of area.  

Auditory, visual, olfactory, supervised tactile access. 
Retro-fitting adjacent facilities and any area that holds gorillas. 
Means of maintaining records. 
Adequate supplies/devices (scale, available sanitation/disinfection, food storage, 
incubator). 
Proper ambient temperature. 
Age and species-appropriate stimulation/environment, including those for locomotion 
(mesh). 

Hand-rearing staff 
training 

Selection of staff is based on prior experience, availability, primate knowledge, and ability 
to follow protocols. Trainees work with an experienced hand-rearing keeper prior to being 
on their own. It is strongly suggested that the trainee be knowledgeable with the protocol, 
the infant, conspecifics, and equipment. 

Veterinary care Veterinary assessment. 
Routine health monitoring/assessment (vitals according to protocol). 
Vaccinations (see Chapter 7). 

Psychological needs Simulating 24-hour mother-rearing next to conspecifics (see ‘Human-animal interactions’ 
below). 

Formula Many formulas have been successful. Using a formula containing docosahexaenoic (DHA) 
and arachidonic (ARA) omega fatty acids is strongly recommended. Milk and/or soy-based 
formulas (20 k/cal) have been used with good results. Special formulas including 24 k/cal 
can be used if there are problems. Specific ones can be formulated (NRC, 2003). 
Determine the amount and strength of formula. Start at 10% of infant’s body weight. If the 
infant tolerates the formula, and is not gaining weight, then go to 15% of the infant’s body 
weight. The formula is: Infant weight (ounces) x 0.15% (15% body weight) x 30 mL. Divide 
by the number of feedings in a 24 hour period. This formula can also be used for 20% 
body weight (bw), 30% bw, etc. 

Bottle feeding and 
frequency 

The infant is bottle-fed formula every two or three hours for approximately three months. If 
the infant becomes hungry between feedings, small amounts of Pedialyte® or water (about 
one-half the volume of the formula) should be fed. As solid foods are added, it is possible 
to stretch the feedings to once every four hours. The infant should be fed a bottle through 
the mesh as early as two months old, and mesh-feedings should be continued until the 
infant becomes relaxed with this method. This is the only way the infant can be fed after 
the introduction to the surrogate. Night bottles are discontinued before the introduction. 
Depending on the age of the infant, gorilla keepers may stay to give an evening bottle 
after the introduction. Formula should be the basis of the diet for the first 12 months, but 
the infant should be given solid foods as soon as teeth erupt and interest is shown. 

Solid foods Having food around to be smelled and touched, even if not eaten, is part of a learning 
process. Before solid foods are offered, let the infant observe the keeper eating. The infant 
can smell the food and the keeper’s breath to inspire his curiosity. Solids foods are offered 
when interest is shown and teeth begin to erupt. The first solid items are large pieces of 
raw carrot and celery for teething, but infants should be watched for choking. Solids may 
be cooked to soften food and put into small bites (1–2 g [≈ 0.05 oz.] for easier chewing). 
No baby food or baby cereal should be offered as this prolongs the introduction process. 
Food items offered to the infant should be the same as the adult diet. Offer vegetables 
before fruits, as fruit is a favorite item and is easily consumed. A three-day time span is 
used with the introduction of each new food item to avoid allergic reactions. Always use 
gorilla food vocalizations while eating or feeding. Food should be placed close to the infant 
and also next to conspecifics in adjoining enclosures. The infant can watch the gorillas eat 
and listen to them vocalize while eating near them. 

 
Human-animal interactions: The infant should be raised by a caregiver that simulates age appropriate 
mother rearing at all times. Eye contact, appropriate gorilla vocalizations, tactile and olfactory stimulation, 
locomotion, feeding, play behavior, and discipline, are all important components of the program. For the 
first few weeks of life, the infant should be carried constantly to provide warmth and contact. The infant 
should be held close to the keeper’s chest. The keeper should hold or stay in close contact with the infant 
while performing tasks. If anything necessitates removing the infant from the keeper’s body (diaper 
change, weighing etc.), the infant should be placed in a safe location on the infant’s stomach, holding a 
fuzzy toy or blanket. As the infant becomes older and aware of its surroundings, the infant should be 
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given the choice to climb off and move around. Even then, the keeper should remain close through 
touching and voice contact.  

When there is a staff change, the transfer should be calm and slow. The infant will become more 
accepting of any new experience, or situation, because of close contact with the keeper. When interacting 
with the infant, the animal keepers should be on all fours as much as possible. This allows the infant an 
opportunity to grab the keeper’s arms or legs so they can locomote together. As the infant grows older, 
the infant can be carried on the keepers’ backs as they crawl around. Constant contact without a barrier 
between a keeper and the infant occurs from the day the infant is pulled to the day it is introduced to a 
surrogate. Never being alone gives the infant a sense of security. It does not instill a bond with a keeper 
as much as it does a bond to the comfort and attention. 

It is advised that media and public relations depictions of human-gorilla interactions during hand 
rearing inspire public understanding of and respect for the natural mother-infant bond while 
simultaneously conveying the professional and specialized care provided by keepers and other trained 
staff (see Appendix H). 

 

Criteria for an early introduction: Staff should agree on readiness of the surrogate and infant. As time 
passes, a female may spend more time and often displace other females from sitting near the infant, or it 
may be more subtle and the female may watch from afar. This is called “gorilla choice”. It is helpful in the 
selection of the surrogate. Once the surrogate is chosen she should be placed on birth control if she is 
not post-reproductive. It is recommended to choose a surrogate that can focus on the young gorilla, not a 
possible mate. An adult male gorilla might also be considered as a surrogate in the correct 
circumstances. Ideally the infant and surrogate have established a comfortable bond. The infant feels 
secure beside the surrogate and the surrogate reacts if the infant shows distress. The surrogate has to 
allow the infant to receive nourishment. Cooperative feeding may exist. For example, either the infant is 
mobile and comes to the bottle, or the surrogate brings the infant to the bottle. 

An introduction should not proceed with a potential surrogate that displays aggression. If affiliative 
behaviors are not observed, contact the hand-rearing surrogate team of the AZA Ape TAG for possible 
relocation of the infant. Have a pre-introduction health assessment on the infant and adult by the vet staff. 
Prepare for a “Plan B” if possible. This involves having an alternative surrogate if the introduction does 
not go as expected.  

 

Introduction of infant to surrogate: The following introduction protocol (Table 18) is based on 
introducing a 5-month-old hand-reared gorilla to a surrogate animal. 
 

Table 18. Description of introduction protocols on the day of introduction, and after the introduction has been 
completed. 
Time Introduction protocol 
Introduction day • Daily routine for feeding and cleaning is normal. 

• Surrogate is separated from the group, and placed in an area next to the infant.  
• Keep observers to a minimum (remote cameras can be used to facilitate 

observations). 
• While the infant is offered a bottle through the mesh, the hand-rearing keeper 

attending the infant leaves quietly. 
• The door is opened for the surrogate to enter.  
• Be patient. Surrogate and infant will determine contact time. There may be variations 

in care from a surrogate that may affect the timing. 
• In a successful introduction, surrogate and infant are never separated. In some 

cases, an introduction make take place for only short periods of time during the first 
days, allowing the surrogate to return to its group (keeping its position and relations), 
while the infant continues to be cared for by keepers.  

• Allow time for a strong bond to develop between surrogate and infant before 
integrating other group members. Infant or surrogate should seek each other in times 
of stress. Infant and surrogate should sleep, play, transfer, and rest together. 
Observation datasheets are available from the AZA Ape TAG Hand Rearing Sub-
committee that allow for detailed, quantifiable recording of surrogate-infant behavior. 
Section 4.3.4 of the EEP Gorilla Husbandry Guidelines (2005) provides a protocol for 
introducing an infant to adults. 

• Carefully select which group member(s) will be introduced next, and allow time to 
adjust and solidify a level of comfort before integration of more group members. This 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 74 

should be the animal that the surrogate is most comfortable with, and may be a 
silverback.  

• Once the silverback and all group members are spending 24 hours a day together, 
the introduction is considered complete. 

After the 
introduction 

Once the infant is introduced, it is important for the infant to stay on schedule. A daily visual 
inspection is necessary to determine the infant’s physical appearance and demeanor, food 
intake, stool and urine output, behaviors and bonding with the surrogate. In this scenario the 
surrogate is taking care of the psychological needs and some of the physical needs. The 
human caregiver is responsible for feeding the infant formula and solid foods. The infant is 
never taken from the surrogate, but fed through the mesh.  
• Six months: Infant is offered approximately one-quarter of the adult diet throughout 

the day. 
• One year: Formula, which is given three times a day, is gradually changed to whole 

milk as long as the infant can handle cow’s milk. 
• Three years: Bottles are decreased to two times a day. 
• Four years: Infant is given one bottle a day. 
• Five years: Infant is weaned. Hydration is important. Juices are offered and water is 

always available. 
 

For more detailed information on hand-rearing techniques, refer to the Birth Management/Surrogate/Hand 
Rearing Packet available through the Ape Taxon Advisory Group. 

 
8.6 Contraception 

Many animals cared for in AZA-accredited institutions breed so successfully that contraception 
techniques are implemented to ensure that the population remains at a healthy size. In the case of an 
animal on loan from another facility, consult the loan agreement or owner regarding authority to 
contracept.  In the case of permanent contraception, prior permission of the animal’s owner must be 
obtained. The three general approaches to prevent reproduction in gorillas are:  

 

• Separation of the sexes.  
• Reversible contraception. 
• Permanent sterilization. 

  

Since gorillas are a social species, separation of the sexes for contraception is not recommended. The 
following information summarizes reversible contraception and permanent sterilization methods for 
gorillas. More details on products, application, and ordering information can be found on the AZA 
Reproductive Management Center (RMC) webpage: www.stlzoo.org/contraception. All females not 
recommended for breeding should be put on birth control as recommended by the Gorilla SSP. 
 

Reversible contraception (females): Recommended methods include birth-control pills, MGA implants, 
Depo-Provera® injections, and Implanon® implants. The individual’s health, immobilization risks, social 
situation, and facility design (i.e., constraints on delivery method), are factors to consider in determining 
the most appropriate contraceptive method for a particular female gorilla.  

 

Birth-control pills: Human birth-control pills are available in different formulations of combined synthetic 
forms of estrogen and progesterone. Originally, the human regimen for most formulations is 21 days of 
hormone treatment and seven days of a placebo, which results in withdrawal bleeding similar to 
menstruation.  In 2011, the RMC surveyed institutions housing gorillas to collect data on birth control pill 
use. For the 23 institutions that responded, results showed that 39% of gorillas (n = 30) were 
administered the traditional 21 days of active pills and then allowed withdrawal bleeding while 42% of 
gorillas (n = 32) were given a one-month regimen and never allowed withdrawal bleeding. A regimen 
involving three months of active pills followed by  withdrawal bleeding was used in 10% of gorillas (n = 8). 
Mounting evidence indicates that continuous daily treatment may be safe (Wright & Johnson, 2008), and 
in fact may be preferable in some species to prevent estrous behavior. A new formulation designed for 
three months of continuous use is available (Seasonale®, Duramed Pharmaceuticals, Inc. or Lybrel®, 
Wyeth Pharmaceuticals, Inc.). Birth control pills can be crushed and hidden in a food or drink item to 
ensure compliance. Table 19 below presents a list of birth control pill formulations that have been used in 
gorillas, as reported to the RMC. The RMC does not recommend one brand over another; instead, the 

http://www.stlzoo.org/contraception
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recommendation is to use the formulation that contains the lowest dose of estrogen that effectively 
suppresses bleeding, swelling, and estrous behavior.  

In animals that are lactating, a progestin-only birth control pill is recommended starting 4 weeks post-
partum until the infant is one year of age. Combination birth control pills (progestin/estrogen) may be used 
safely late in lactation and may be slightly more effective than progestin-only pills. The amount of 
estradiol that is secreted in milk is negligible; nonetheless, the estradiol component of combination pills 
may cause a decrease in milk production (Kapp & Curtis, 2010). For this reason, combination pills are not 
recommended until offspring are consuming solid foods.  
 

MGA implants: The MGA implant consists of a silastic rod containing 20% by weight of melengestrol 
acetate, a synthetic progestin. Implants can be ordered from Wildlife Pharmaceuticals, with dosages 
provided by the RMC. MGA implants are considered effective for a minimum of two years but may be 
active longer. Thus, for continued contraception, they should be replaced every two years. If reversal is 
desired, the implant should be removed even if two years have elapsed. 
 

Depo-Provera®: This injectable formulation contains the synthetic progestin medroxyprogesterone 
acetate. The recommended dose is 2.5–5 mg/kg body weight every 2–3 months, respectively. Time to 
reversal varies greatly among females and can be as long as two years. It may be best used as an 
interim contraceptive method. 
 

Implanon®: This single-rod implant, containing another synthetic progestin etonogestrel, was recently 
approved for sale in the U.S. It may be effective for as long as three years, but replacement every two 
years is a more cautious recommendation. 
 

Norplant®: Norplant® is no longer being manufactured for sale in the U.S. 
 

Gonadotropin Releasing Hormone (GnRH) Agonists: GnRH agonists, such as Suprelorin® (deslorelin) 
implants or Lupron®, reversibly suppress the reproductive endocrine system, preventing production of 
pituitary (FSH and LH) and gonadal hormones (estradiol and progesterone in females and testosterone in 
males). The observed effects are similar to those following either ovariectomy in females or castration in 
males, but are reversible. GnRH agonists first stimulate the reproductive system, which can result in 
estrus and ovulation in females or temporary enhancement of testosterone and semen production in 
males. Then, down-regulation follows the initial stimulation. The stimulatory phase can be prevented in 
females by treatment with a progestin or birth control pills for 2–3 weeks. 
 

Porcine Zona Pellucida Vaccine (PZP): The immunocontraceptive porcine zona pellucida vaccine has not 
been shown to be reliably contraceptive or reversible in primates, and so is not currently recommended.  

 

Administration, side-effects, and reversibility: Progestins, but not combination birth-control pills, are 
safe to use during lactation, and are probably also safe during pregnancy. GnRH agonists should not 
affect lactation once it is well established, and they are not likely to affect pregnancy. Neither the synthetic 
progestins nor the GnRH agonists have been tested in pre-pubertal gorillas. However, future reproduction 
was not affected in domestic cattle (MGA) or domestic cats (GnRH agonist), so they appear to be safe in 
other species as well. Weight gain is a common side effect associated with synthetic progestins and 
GnRH agonists, but less so with combination birth-control pills. Because obesity can have serious health 
consequences, weight should be carefully monitored and diet managed as necessary. 

Extensive data from humans, and the limited data from the RMC Contraception Database, indicate 
that birth-control pills and the synthetic progestin products should be reversible in gorillas. Although the 
GnRH agonists (Suprelorin® and Lupron®) are reversible, reversal time cannot be easily controlled, since 
the implant is difficult to remove and the injection cannot be withdrawn. The most widely used 
formulations are designed to be effective either 6 or 12 months, but those are for the most part minimum 
durations, which can be longer in some individuals. 
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Table 19. Birth control methods used in female gorillas reported to the RMC. 
Progestin  Dose (mg) Estrogen Dose (µg) Number of 

individuals 
Number of 
reported 
failures 

Number of 
reported 
reversals 

Desogestrel 0.075 none none 3 0 1 
Desogestrel 0.015 Ethinyl 

estradiol 
20/10 6 0 1 

Desogestrel 1.5 Ethinyl 
estradiol 

30 2 0 1 

Desogestrel 0.15 Ethinyl 
estradiol 

30 5 0 0 

Drospirenone 3 Ethinyl 
estradiol 

30 1 0 0 

Ethynidiol 
diacetate 

1 Ethinyl 
estradiol 

50 3 0 1 

Levonorgestrel 0.1 Ethinyl 
estradiol 

20 2 0 1 

Levonorgestrel 0.125 Ethinyl 
estradiol 

50 1 0 0 

Levonorgestrel 0.15 Ethinyl 
estradiol 

30/10 7 0 1 

Levonorgestrel 0.15 Ethinyl 
estradiol 

30 14 0 0 

Levonorgestrel 0.05/0.075/0.125 Ethinyl 
estradiol 

30/40/30 5 0 4 

Norethindrone 0.35 none none 3 0 0 
Norethindrone 0.4 Ethinyl 

estradiol 
35 30 0 4 

Norethindrone 0.5 Ethinyl 
estradiol 

35 11 0 1 

Norethindrone 1 Ethinyl 
estradiol 

35 42 0 5 

Norethindrone 1 Ethinyl 
estradiol 

50 10 0 3 

Norethindrone 1 Mestranol 50 32 1 4 
Norethindrone 0.5/0.75/1.0 Ethinyl 

estradiol 
35 6 0 0 

Norethindrone 
acetate 

1 Ethinyl 
estradiol 

20/30/35 1 0 0 

Norgestimate 0.25 Ethinyl 
estradiol 

35 4 0 1 

Norgestimate 0.18/0.215/0.25 Ethinyl 
estradiol 

25 4 0 0 

Norgestimate 0.18/0.215/0.25 Ethinyl 
estradiol 

35 21 0 4 

Norgestrel 0.075 none none 1 0 0 
Norgestrel 0.3 Ethinyl 

estradiol 
30 14 0 1 

Norgestrel 0.5 Ethinyl 
estradiol 

50 3 0 0 

 
Reversible contraception (males): The following methods have not been tested in gorillas, but have 
been successful in other species: 
 

Reversible vasectomy: A surgical technique has recently become available for a reversible vasectomy. 
The open-ended vasectomy can be performed by any veterinarian, and Dr. Sherman Silber, St. Luke’s 
Medical Center in St. Louis, MO, offers to perform the micro-surgical reversal. Arrangements can be 
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made through the RMC. Dr. Silber’s success rate with humans is near 80% if sperm is detectable in the 
vas fluid (Silber, 1989). 
 

GnRH Agonists: The GnRH agonists, such as Suprelorin® (deslorelin) and Lupron®, can be effective in 
males as well as females, but male primates appear to require a much higher dosage than females, 
based on RMC experience with lion-tailed macaques and mandrills. The GnRH agonists may also be 
effective in reducing aggression in bachelor male groups. Although not tested yet with gorillas, deslorelin 
has successfully controlled aggressive interactions in multi-male groups of lion-tailed macaques and 
mandrills. 
 

Permanent sterilization (males & females): Permanent sterilization of gorillas should be based on 
specific recommendations from the AZA Gorilla SSP. Table 20 lists permanent contraception possibilities 
for gorillas. 

 
Table 20. Permanent contraception methods for gorillas. 
Method Description Consequence 
Castration (male)  Surgical removal of 

testes that also removes 
source of testosterone. 

Behavioral effects will be partially dependent on the 
age at which the male is castrated. 

Vasectomy (male) 
 
 
 

Permanent chemical or 
surgical procedure that 
spares testosterone 
production. 

Normal male behavior, including breeding behavior, 
is not affected. 
 
 

Tubal Ligation (female) Surgical blockage of the 
oviducts prevents 
fertilization, but spares 
production of the ovarian 
steroids 

Females will continue to exhibit normal menstrual 
cycles and associated sexual behavior. 

Hysterectomy (female)  Surgical removal of the 
uterus but not the 
ovaries. 

Females will not menstruate, but should exhibit 
normal sexual behavior. 

Ovariohysterectomy (female)  Surgical removal of the 
uterus and the ovaries. 

Females will not menstruate and may not exhibit 
sexual behavior. 
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Chapter 9. Behavior Management 
 
9.1 Animal Training 

Classical and operant conditioning techniques have been used to train animals for over a century. 
Classical conditioning is a form of associative learning demonstrated by Ivan Pavlov. Classical 
conditioning involves the presentation of a neutral stimulus that will be conditioned (CS) along with an 
unconditioned stimulus (US) that evokes an innate, often reflexive, response. If the CS and the US are 
repeatedly paired, eventually the two stimuli become associated and the animal will begin to produce a 
conditioned behavioral response to the CS.  

Operant conditioning uses the consequences of a behavior to modify the occurrence and form of that 
behavior. Reinforcement and punishment are the core tools of operant conditioning. Positive 
reinforcement occurs when a behavior is followed by a favorable stimulus to increase the frequency of 
that behavior. Negative reinforcement occurs when a behavior is followed by the removal of an aversive 
stimulus to also increase the frequency of that behavior. Positive punishment occurs when a behavior is 
followed by an aversive stimulus to decrease the frequency of that behavior. Negative punishment occurs 
when a behavior is followed by the removal of a favorable stimulus also to decrease the frequency of that 
behavior.  
 AZA-accredited institutions are expected to utilize reinforcing 
conditioning techniques to facilitate husbandry procedures and 
behavioral research investigations. Institutions should follow a 
formal written animal training program that facilitates husbandry, 
science, and veterinary procedures and enhances the health and 
well-being of the animals (AZA Accreditation Standard 1.6.4). It is 
strongly recommended to enroll gorillas in a positive 
reinforcement training program to assist in the daily management 
and care of these animals. Mellen and Sevenich MacPhee (2001) recommended implementing an 
inclusive program that focuses on safety, staff training, and an integrated approach to animal training as 
an animal management tool. The goals of the animal care, veterinary, and research teams should be 
considered when developing a training regime. A comprehensive gorilla training program should include 
training that facilitates everyday husbandry, wound management, health care, social management and 
behavioral research. Gorillas can be trained for a number of behaviors that allow them to voluntarily 
participate in their daily husbandry, veterinary medicine and research. For example, behaviors which 
facilitate the inspection of body parts for wound treatment and administration of medications can aid 
health management, while training can also facilitate urine collection and cardiac health procedures. 
Training can significantly decrease the need for immobilizations and can help mitigate social situations 
among the gorilla group. Training will allow the care staff to cooperatively manage the animals allowing 
for less stress and accomplishment of goals in short timespans.  

Below is a list of suggested basic behaviors. These behaviors are the foundation for a comprehensive 
training program. 

 

• Shifting 
• Cooperative feeding 
• Stationing 
• Separating 
• Sitting 
• Standing 
• Presenting body parts 
• Targeting 

 

Once basic behaviors have been trained and effective working relationships have been established 
between gorillas and care staff, more complex behaviors can be trained. In particular, the SSP 
recommends training to facilitate wound management, cardiac ultrasounds, blood pressure, maternal 
care training and introductions. Each of these can be a crucial component to the successful maintenance 
of a healthy gorilla group, managed with less stress and interference. 
 

AZA Accreditation Standard 
 

(1.6.4) The institution should follow a 
formal written animal training program 
that facilitates husbandry, science, and 
veterinary procedures and enhances the 
overall health and well-being of the 
animals. 

http://en.wikipedia.org/wiki/Associative_learning
http://en.wikipedia.org/wiki/Stimulus_(physiology)
http://en.wikipedia.org/wiki/Behavior
http://en.wikipedia.org/wiki/Reinforcement
http://en.wikipedia.org/wiki/Punishment
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Wound management training: Wound care training is essential for maintaining bachelor groups and in 
general can help any program avoid unnecessary immobilizations of animals. A wound management plan 
should be developed with the input of keepers, managers and veterinarians. The goal of training for 
wound management is to be able to closely monitor wounds and treat wounds on a daily basis. Such a 
plan can help avoid immobilizing animals and disrupting the social dynamics of the group. There are 
several behaviors that can be easily trained and are valuable components of a wound management plan: 
 

• Veterinary visual inspections should be a critical component of any wound management plan. 
Gorillas should be desensitized to veterinarians coming to their area and visually inspecting them. 
(It is important to incorporate any tools that may be needed during these inspections, such as 
flashlights). 

• Wound flushing and treatment can be accomplished by having the gorilla present various body 
parts and then introducing a squirt bottle. Body parts are then squirted with water. If the gorilla 
presents with a wound, it can be asked to present the body part so the wound can be flushed with 
veterinarian prescribed cleansers. Likewise, topical treatments can be applied. 

• Warm/cold compresses can be applied through the mesh of a holding enclosure. The gorilla is 
asked to place the body part against the mesh and hold it while the compress is applied. 

• Debridement of wounds can be achieved by desensitizing animals to various supplies prior to any 
injury occurring. Examples of supplies that can be used for debridement include Q-tips (large and 
small), gauze, and tongue depressor. 
 

The AZA Gorilla Behavioral Advisory Group (GBAG) regularly reviews wound management plans and is a 
good resource for care staff to use during the development of such plans. 
 

Maternal care training: Maternal care training is important for all pregnant females and is a priority for 
animals that are first time mothers, or that have a history of poor maternal care. Proper maternal carrying 
as well as infant assessment, care, feeding and supplementation are the primary objectives, with the 
ultimate goal being to keep the infant with its social group. Establishment of a maternal care training 
program should take into account the individual animal’s particular deficiencies in maternal care and the 
needs of the infant (Philipp et al., 2001). Maternal care training includes: 
 

• Desensitizing the pregnant female to a variety of objects, such as bottles, can help facilitate 
supplemental feedings of formula if they become necessary. 

• Cooperative feeding will help in the mother allowing the infant to receive supplemental feedings if 
necessary. 

• A pick up behavior can be used to train females to pick up their infants if they have issues with 
putting them down inappropriately. 

• Present the infant to the mesh allows care staff and vets access to the infant in order to assess it. 
This behavior can be useful beyond visual inspection and has been used to also administer 
vaccines. In one case, an infant received physical therapy via this method. 

• Appropriately hold the infant is useful if the mother’s holding technique endangers the infant or 
does not facilitate nursing.  

• Breast manipulation allows animal care staff to assess if the female is lactating, and desensitize 
the breast to a nursing infant. 

 

Infant training: Soon after birth, a training program is suggested for the infant to complement the 
female’s training, as well as to assist with the medical needs of the infant. Although the specific behaviors 
of this program require the infant’s participation, it is critical that the female allow her infant to be 
interactive with animal care staff. Suggested primary training goals for infants are: 
 

• Stationing once the infant is mobile will facilitate the infant coming to the area where the trainer is 
waiting to participate in the session. 

• Body part presentations can be prioritized based on medical needs. 
• Separation allows an infant to be separated from the female if needed for medical care. 
• Administering oral medication facilitates the infant taking liquid from a syringe, such as oral polio 

vaccine or cold medicine. 
• Bottle feeding permits the infant to be fed without removing it from the female. 
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• Injection involves the infant positioning a body part for injections, such as a pediatric vaccine 
series. 
 

Training for veterinary care: It is recommended that animal care staff work with their veterinary staff to 
discuss priority medical behaviors to be trained. These include behaviors that will facilitate 
immobilizations, medical care, dental health and visual veterinary assessments. Training can help avoid 
immobilizations in many cases (see wound care training) and facilitate medical procedures with little to no 
disruption to the social group. Presentation of body parts, desensitization to medical instruments and 
treatments often allow the veterinarian to assess and treat the gorilla without immobilizing. Integrating 
veterinary staff into the training program is an important factor in successfully training medical behaviors. 
While this requires an additional time commitment from them, the veterinarians and technicians can better 
assess the animals when the animals no longer react to them negatively. In addition, the animal care 
team benefits from the feedback the veterinarians can provide such as injection techniques (Siever et al., 
2001). Individual animals with specific medical concerns may require additional behaviors to be trained 
(Colahan et al., 2001). Voluntary cardiac ultrasound training is a priority for silverbacks. Unforeseen 
injuries may also create new training priorities. For example, a gorilla with an injured hand may be trained 
to position for a portable x-ray machine to accurately assess the injury. 
 

Cardiac Health Monitoring: Awake cardiac ultrasounds and blood pressure monitoring provide more 
frequent values than measurements taken while under anesthesia. These measurements can be easily 
obtained voluntarily while the animal is awake, through training. The Great Ape Heart Project (GAHP), 
www.greatapeheartproject.org, offers extensive resources. Gorilla cardiac ultrasounds should be 
submitted to the GAHP for consistency in interpretation.  

 

Training for introductions and social management: Shifting, stationing, separation, cooperative 
feeding and targeting are basic husbandry behaviors that can facilitate the successful introduction of new 
group members. The ability to reliably move an animal between rooms or exhibit features allows more 
freedom in preparing introduction situations. Stationing an animal in an area can be used to build 
tolerance during feedings, facilitate cooperative feeding and allow for other group members to be trained 
without physically separating all group members. Separations can be useful in doing body part 
inspections, training sessions and providing supplements or medications. These basic behaviors provide 
flexibility in management and the number of situations in which they can be applied is almost limitless. As 
such, these behaviors should be training priorities in any training program and prior to introductions. 
Introduction plans, which should be submitted to the SSP prior to forming a group, should include a 
training program. These plans are reviewed by the AZA GBAG which can also assist in writing these 
plans.  
 

Facility design considerations for training: Consideration for training opportunities should be designed 
into all facilities. Laule (1995a,b) recommends the following components:  
 

• Good visual access for keepers to animals. 
• Multiple access points for interaction. 
• Built-in accommodations for husbandry apparatus such as portals for ultrasound probes, a blood 

pressure sleeve or other training devices. 
• Good lighting. 
• Multiple and connected off-exhibit spaces with no dead ends for enhancing introductions and 

supporting easy separation of socially housed animals. 
• Additional considerations should be made to offer training areas in guest viewing locales. 
• The ability to separate each gorilla into its own location for focused training. 

 
9.2 Environmental Enrichment 

Environmental enrichment, also called behavioral enrichment, refers to the practice of providing a 
variety of stimuli to the animal’s environment, or changing the environment itself to increase physical 
activity, stimulate cognition, and promote natural behaviors. Stimuli, including natural and artificial objects, 
scents, and sounds are presented in a safe way for the gorillas to interact with. Some suggestions include 
providing food in a variety of ways (i.e., frozen in ice or in a manner that requires an animal to solve 
simple puzzles to obtain it), using the presence or scent/sounds of other animals of the same or different 

http://www.greatapeheartproject.org/
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species, and incorporating an animal training (husbandry or behavioral research) regime in the daily 
schedule.  

Enrichment programs for gorillas should take into account the natural history of the species, individual 
needs of the animals, and facility constraints. The gorilla enrichment plan should include the following 
elements: goal setting, planning and approval process, 
implementation, documentation/record-keeping, evaluation, and 
subsequent program refinement. The gorilla enrichment program 
should ensure that all environmental enrichment devices (EEDs) 
are “gorilla” safe and are presented on a variable schedule to 
prevent habituation. AZA-accredited institutions must have a 
formal written enrichment program that promotes gorilla-
appropriate behavioral opportunities (AZA Accreditation Standard 
1.6.1). Enrichment activities must be documented and evaluated, and the program should be refined 
based on the results, if appropriate. Records must be kept current (AZA Accreditation Standard 1.6.3). 

Gorilla enrichment programs should be integrated with veterinary care, nutrition, and animal training 
programs to maximize the effectiveness and quality of animal 
care provided. AZA-accredited institutions must have a specific 
paid staff member(s) assigned to oversee, implement, assess, 
and coordinate interdepartmental enrichment programs (AZA 
Accreditation Standard 1.6.2). 

Environmental enrichment is truly effective when it increases 
the choices available for individuals (Shumaker, 1989), and 
includes diversity and change. The amount of control that an 
individual animal is able to exercise over its environment, both 
socially and physically, is directly proportional to the number of 
behavioral choices that it can utilize within its environment. 
Individuals that possess a sense of control based on positive, 
species-typical activities are more behaviorally competent than 
those that do not (Markowitz, 1982; Novak & Suomi, 1988; Novak & Drewson, 1989). In a social setting, 
enrichment is a powerful force to give each member of a group the maximum amount of choice, and 
therefore control, as possible. Appropriate enrichment techniques can serve as the social catalyst that 
promotes positive and constructive interactions between individuals. 

A primary component of an enrichment program should involve rotation of enrichment options to 
maintain novelty and interest. A monthly calendar has been used at many institutions to ensure a variety 
of enrichment items are used. Variation and change can be utilized in many different areas, including:  

 

• Diet (type, schedule, and presentation) 
- Scatter feeding to encourage foraging and locomotion. 
- Hiding items to encourage foraging, locomotion and object manipulation. 
- Use of puzzle feeders to encourage foraging, locomotion, object manipulation and tool 

use. 
- Manipulation of food items such as cooking, freezing, pureeing, leaving whole or coloring 

in order to stimulate the senses (sight, touch, taste). 
- Vary feeding schedules so gorillas are not expecting food to be delivered at the same 

time daily. This will encourage exploration and foraging. 
- Offer a variety of browse options to encourage foraging and natural feeding behaviors. 

 

• Exhibit and night room furniture 
- Provide several areas for animals to climb, nest, rest, play and display. 
- Move furniture often in order to stimulate animals to find new areas and explore their 

habitat. 
- There should be many options so that all animals have the ability to utilize furniture. 
- Utilize all vertical levels of the space as smaller, less dominant animals may prefer to be 

up high while larger animals may prefer to stay on the ground.  
- Natural, non-toxic vegetation encourages foraging and can provide visual barrier options. 

 

• Enrichment devices/toys  

AZA Accreditation Standard 
 

(1.6.2) The institution must have a 
specific paid staff member(s) or 
committee assigned for enrichment 
program oversight, implementation, 
assessment, and interdepartmental 
coordination of enrichment efforts. 

AZA Accreditation Standard 
 

(1.6.1) The institution must follow a formal 
written enrichment program that promotes 
species-appropriate behavioral 
opportunities. 
 

AZA Accreditation Standard 
 

(1.6.3) Enrichment activities must be 
documented and evaluated, and program 
refinements should be made based on 
the results, if appropriate. Records must 
be kept current. 
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- Enrichment items should be safe for the animals to use. See Safety Section regarding 
guidelines for devices/toys. 

- Devices and toys can encourage object manipulation, play, tool use, and provide 
appropriate display opportunities. 

- Swings and hammocks can encourage play and provide animals areas to rest. 
- Perching can provide to animals different ways to explore their habitat. 

 

• Social interaction (conspecifics, mixed species) 
- One of the most stimulating and effective means of eliciting natural behavior is to provide 

social interaction. 
- Socialization can be provided in multiple ways: 

 Typical harem groups 
 Bachelor groups 
 Multi-male, mixed-sex groups 
 Mixed species groups 
 Visual contact with other animals 
 Fission/fusion management 

 

• Behavioral training 
- Behavioral training can serve to stimulate the animals on a cognitive level as they will 

have to learn to complete tasks asked of them by trainers. 
- “Fun” behaviors can also be trained in order to occupy young or singly housed animals 

 

• Sensory enrichment 
- Auditory: 

 Different types of music and nature sounds can have different effects on animals.  
 Radios and fans are often used as white noise in holding areas. 
 Having large objects available for gorillas to make noise with can help mitigate 

aggression.  
- Visual: 

 Colored lights can be used to change holding spaces. 
 Televisions have been very successful in occupying singly housed animals. 
 Mirrors both inside and outside of the holding space can provide opportunities for 

stimulation and object manipulation. 
- Taste: 

 Seasonings and flavorings can be spread throughout habitats, placed in bedding, 
used in enrichment devices and used in food preparation to provide a variety of 
taste sensations. 

 Approved food items that are not part of the regular diet provide novelty. 
- Touch: 

 Utilization of items constructed of different materials can elicit multiple behaviors 
including nesting, rubbing the items against their skin and hiding. 

 Many gorillas enjoy using sheets and blankets as bedding. 
 Utilization of novel items such as bubbles, suds and ice can stimulate 

investigatory behavior. 
- Olfactory: 

 Scents can be added to habitats, exhibit furniture, bedding and food to create 
different experiences in familiar areas and initiate exploratory and foraging 
behaviors. 
 

• Bedding material  
- It is essential that gorillas have ample bedding material on a daily basis in order to build 

nests. Bedding material may consist of hay, straw, wood wool, wood shavings, mulch, 
cloth, etc. 

- Often gorillas will use bedding materials during displays and/or play sessions. They will 
throw the bedding, hide in it and use it to slide on across surfaces. 
 

• Distant Views 
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- The ability to allow gorillas distant and/or dynamic views can stimulate investigatory 
behavior.  
 

• Research 
- Research projects can be extremely enriching for gorillas. Especially stimulating are 

those projects that require mental processing from the gorilla. Examples would include 
touch screen recognition projects and hidden object trials. 
 

• Gorilla controlled devices 
- Any device or process that allows the gorilla to control its environment is exceptionally 

enriching as this leads to increased behavioral choices.  
 

Goal behaviors for gorilla enrichment: 
• Foraging 
• Locomotion 
• Climbing 
• Nest building 
• Displaying 
• Playing 
• Tool use 
• Investigation 
• Object manipulation 
• Social behavior 

 

Facility design: Enclosure and exhibit design can greatly influence the ability to provide variety, 
changes, and choices in the environment. Eyebolts or attachment points can be placed on walls and 
ceilings to allow for perching, nets, hammocks and toys. These attachments make changing out 
enrichment devices more straightforward and make it easier to utilize the vertical space of the facility.  
Devices that make the delivery of food enrichment easier, such as food chutes or exhibit access points, 
can contribute to the success of an enrichment program. Additionally structures and features that allow 
keepers easy access to platforms and raised areas in the enclosure, for provisioning enrichment and 
cleaning, will help make implementation of enrichment and change simpler and safer. Below are some 
facility elements that may ease the delivery of enrichment and make good components to any gorilla 
facility: 
 

• Platforms at varying heights 
• Exhibit attachment anchors in the ground and/or walls 
• Water features 
• Access doors that allow large equipment and items to be placed in the habitat (trees, exhibit 

features, etc.) 
• Climbing structures 
• Access area for touch screen use by gorillas 
• Attachment anchors throughout the vertical space 
• Trees and plant materials 
• Natural visual barriers 
• High points for enhanced viewing by the gorillas 
• Ability to provide various substrates 
• Devices that give gorillas control over the facility (ability to turn on/off sprinklers, fans, lights, 

music, etc.) 
• Ability to rotate groups and/or other species through habitats 
• Care staff access to gorillas from outside all enclosures 

 

Safety: It is imperative that enrichment is safe for the animals. This can be especially challenging with 
gorillas as they have tremendous strength, intelligence, and dexterity. Items should be sturdy enough so 
as not to break (items that break creating sharp objects can be particularly dangerous). Extra care should 
be taken with animals that ingest foreign objects. It may take a lot of trial and error to determine what 
items will be acceptable for these animals. Care should also be taken when enriching infant and juvenile 
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gorillas. There have been several cases of young gorillas hanging themselves on enrichment. It is 
strongly advised to ensure there are no nooses or opportunities to create nooses with provided 
enrichment or exhibit furniture. Head and limb entrapment opportunities should also be considered when 
providing enrichment items. It should be noted that items can be leaned against walls or stacked to create 
escape hazards. This can be easily mitigated by anchoring these items in the exhibit away from the walls. 
Furniture should be able to withstand the weight and strength of the animals. Items acceptable for some 
animals may not be acceptable for others. Bachelor groups tend to display with their enrichment and it 
should be able to withstand this behavior. Habitats should be checked daily for toxic plants as their 
ingestion could be harmful to the animals. 
 
9.3 Staff and Animal Interactions 

Animal training and environmental enrichment protocols and techniques should be based on 
interactions that promote safety for all involved. Positive interaction and development of trust between 
gorillas and their caretakers are crucial components of a successful gorilla husbandry/management 
program. These relationships should remain objective and professional, and gorillas should neither be 
overly dependent upon, nor overly controlled by, their caregivers. In general, strong human/gorilla bonds 
at the expense of, or in place of, bonds between the gorillas are not desirable and can negatively impact 
the long-term psychological well-being of gorillas. This is because strong attachment to humans may 
decrease the amount of social behavior exhibited toward other gorillas. 
 A consistent group of caretakers is essential to ensure positive, trustful staff/gorilla interactions. This 
should be balanced with trained relief staff working with the animals on a less frequent basis. It is also 
recommended to desensitize the gorillas to unfamiliar staff, so that when it is necessary to have 
unfamiliar people behind-the-scenes it does not cause undue stress.  

The AZA Gorilla SSP and AZA Ape TAG recommend ‘protected contact’ for managing adult apes; 
there should always be a protective barrier between the ape and the human caregiver. It is recommended 
that all training and conditioning for gorillas be performed under ‘protected contact’, involving a safe and 
voluntary interaction between trainer and gorilla (Desmond & Laule, 1991; Stoinski, 2014). The reasons 
for recommending protected contact for all forms of gorilla management are threefold:  
 

1) Safety concerns for the keeper (directed and accidental injuries).  
2) Short and long-term effects of extended human interaction on the apes (such as maternal, 

sexual, and behavioral effects). 
3) The influence of human interaction on public perception of apes, including appropriateness as 

pets and perception of entertainment being a major role for zoo apes.  
 

Zoos that find themselves in a situation where they need to hand-raise infant gorillas should ideally do 
so in off-exhibit areas with visual, auditory, and olfactory contact between the infant and other gorillas. 
Zoos that do so in areas available for public viewing should use caution to avoid potential 
misinterpretation (e.g., that primates make acceptable pets or that the primary role of apes in zoos is 
entertainment). Thus, nurseries where hand-raised infant gorillas are used primarily for the entertainment 
of guests, and are not in proximity to other gorillas, are strongly discouraged. In areas where visitors can 
observe the hand-raising process, certain criteria should be met:  

• The howdy process (see Chapter 5.3) to other gorillas for any hand-raised infant gorilla  
begins the first day the infant is pulled for hand-rearing. 

• The care of any hand-reared infant gorilla incorporates and demonstrates natural gorilla  
behavior. 

• The hand-rearing process should be as short as possible.  
• A comprehensive education program utilizing resources such as docents and/or monitors with 

video detailing the history and goals of hand-rearing is strongly suggested. 
 

See Chapter 8.5 for more information on human interactions with a gorilla infant. The American 
Association of Zoo Veterinarians Primate Safety Guidelines are available at: 
www.aazv.org/associations/6442/files/primate_safety_guidelines.doc 

 

Staff safety: Animal secondary security areas are those areas immediately adjoining areas containing 
animals. Since animals occasionally escape into these areas, they should be designed to be as “ape 
proof” as possible. It is essential that staff have complete visibility of these areas before entering. Sharp 

http://www.aazv.org/associations/6442/files/primate_safety_guidelines.doc
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turns and “blind spots” should be avoided. Some facilities use parabolic mirrors or video cameras to 
compensate for these problems, but it is better to eliminate these areas. Where corridors change direction 
and blind spots are unavoidable, careful placement of an additional mesh barrier and security doors can 
provide an additional security zone with good visibility.  

Primary animal security areas are those areas normally occupied by the animals and those areas 
occasionally occupied by unrestrained animals, such as shift areas and transfer chutes. It is advised that 
staff in secondary animal security zones have excellent visibility into primary security areas so that staff 
can verify the rooms are empty and secure before they enter. Where secondary security areas provide 
access into large complex indoor or outdoor exercise or display areas, it may not be possible to insure 
complete visibility of the area before entering. Therefore, the following two precautions are strongly 
advised: 

  

• Excellent visibility of the animal area immediately beyond the door including overhead space. 
• The ability for staff to quickly account for the location of all animals to determine that no animals 

are present prior to opening the door.  
 

Provisions (such as lock-out, tag-out protocols) to insure that animals will not be released into any 
area that is already occupied by another staff member, guaranteeing both animal and keeper safety, are 
strongly recommended. Direct interaction of caregivers with apes (in a protected contact setting) should 
also be undertaken with caution. Many institutions implement a “two-person” rule when caregivers will 
interact with animals, such as during shifting procedures and during training sessions. The caregiver’s 
experience level and knowledge of the specific animals they will be working with should be taken into 
consideration when interacting with apes. 

 

Zoonotic diseases: Viruses that cause upper respiratory infection, such as colds and influenza, may be 
easily transmitted from animal care staff to gorillas and vice versa. These can be an important cause of 
secondary respiratory disease, particularly in hand-reared infants. Contact with a large number of 
keepers, very close contact (as in a hand-reared space), and contact with keepers that have young 
children all increase the likelihood of upper respiratory infections in gorillas. Keepers that have active 
upper respiratory infections should not work in close contact with gorillas or prepare food for them. 
Keepers and other staff who regularly work in gorilla areas should be tested for tuberculosis (TB) 
annually. Bacterial diseases, especially those that affect the gastrointestinal tract such as Salmonella sp., 
Campylobacter, Yersinia, etc., can also be spread from keeper to ape. As described below, proper 
personal hygiene and hand washing are strongly recommended to prevent the zoonotic spread of these 
agents. 

Strong personal hygiene practices are very important when working with nonhuman primates. Care 
should be taken not to touch the face, especially the mouth, nose, and eyes, while interacting with 
gorillas. Inanimate objects such as pens, locks, and countertops can harbor pathogens so hand washing 
is considered to be one of the most important preventative measures in reducing an individual's risk of 
infection. Hands should be washed after handling an animal, an animal's waste, soiled bedding and food, 
or tissues and diagnostic samples. There should be no eating, drinking, or smoking in the animal areas. 
Separate refrigerators should be utilized for storing animal food and human food. A refrigerator/ freezer 
separate from that used for animal food should be provided for biological material samples. Animal bowls 
and utensils should be stored separately and not be used for preparing staff food. Ideally, masks and 
gloves should be worn when preparing or handling food, food utensils, dishes, or enrichment items. 

 

Protective equipment: Protective clothing should be worn when in direct contact with the animal or 
animal secretions such as blood, urine, feces or tissue potentially infected/contaminated with 
microorganisms. Protective clothing may include coveralls, scrubs, gowns, gloves, boots, goggles, or face 
masks. The protective clothing should be changed when it is soiled. Soaking the clothing in a chemical 
disinfectant is advisable when handling infectious material, and ideally a laundering service capable of 
handling contaminated material should be provided by the institution. 

Protective clothing should be worn when enclosures are cleaned. Additionally, protective equipment 
should be worn when using hoses (both high pressure and standard pressure) or steam cleaners. 
Bedding, food, fecal matter, and other items in an animal's enclosure should be removed before cleaning 
to decrease the potential of aerosolizing infectious material and improve the effectiveness of the 
disinfectant agent. The use of protective clothing and equipment is particularly important when hand-
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raising infant gorillas given their sensitivity to zoonotic disease. Protective clothing and equipment should 
be regularly disinfected or discarded to prevent disease transmission from human to infant. 
 
9.4 Staff Skills and Training 

Gorilla staff members should be trained in all areas of gorilla behavior management. Funding should 
be provided for AZA continuing education courses, related meetings, conference participation, and other 
professional opportunities. A reference library appropriate to the size and complexity of the institution 
should be available to all staff and volunteers to provide them with accurate information on the behavioral 
needs of the animals with which they work. AZA Ape TAG, Gorilla SSP, and GBAG are valuable 
resources as well. Gorilla care staff must be provided adequate safety training and the necessary 
equipment to uphold safety protocols. This includes, but is not limited to, training on appropriate gorilla-
keeper interactions, equipment use, shifting procedures, animal containment, enrichment safety, OSHA 
and other regulation compliance, etc. 
 The most effective caregivers have earned the trust and acceptance of the gorillas in their care 
through patience, compassion, consistency, and objectivity. Knowledge and understanding of the natural 
history of gorillas, as well as information specific to each social grouping and each animal’s individual 
history, are very important. Keen powers of observation are also important to detect both medical 
problems and even slight changes in individual behavior or group social dynamics. Caregivers should 
acquire the skill set of the main technical elements of a behavioral management program (environmental 
enrichment and training) as well as an understanding of the supportive elements (operational 
considerations and facility design). Caregivers should demonstrate proficiency and reliability with positive 
reinforcement training techniques and additional aspects of behavioral management to promote desired 
behaviors.  

In an effort to create consistent animal training and enrichment programs, the AZA has adopted the 
SPIDER process or framework for animal care professionals to develop, initiate and maintain programs at 
their institutions. SPIDER is an acronym of the first letters of each of the framework components. The 
components of this framework are: Setting goals, Planning, Implementing, Documenting, Evaluating, and 
Re-adjusting desired programmatic and behavioral goals. More information on how the framework can be 
applied to environmental enrichment can be found at www.animalenrichment.org.The framework helps 
provide structure to the behavioral management program, and is taught as part of an AZA course entitled 
Managing Animal Enrichment and Training Programs (see the AZA website for further details – 
www.aza.org). 

The SPIDER model makes evaluating behavioral management techniques easier by clearly defining 
the goals of the enrichment or training prior to implementation. In this model, vague goals such as 
“increased welfare” are avoided and specific measurable actions are provided. The importance of this 
model lies in the development of specific, measurable goals to be achieved by the enrichment or training. 
Colahan & Breder (2003) provide a comprehensive overview of the SPIDER model. It is important to note 
that the secondary question of the welfare impact of the enrichment item is much more complicated to 
assess (see Barber & Mellen, 2008, for a discussion of the challenges of assessing animal welfare).  
 

Evaluating enrichment effectiveness: Evaluation of the effectiveness of environmental enrichment (i.e., 
effect on psychological well-being) is a very complex task. Several general measures of psychological 
well-being are often suggested, including: 

• An increase in species-typical behaviors.  
• An increase in activity levels.  
• A decrease in abnormal or undesirable behaviors.  
• An increase in behavioral competence. 
• A decrease in “stress” hormones (e.g., Novak & Suomi, 1988; Novak & Drewson, 1989).  

 

Evaluating training effectiveness: Evaluating training effectiveness of individual and group applications 
is documented in the primate literature using metrics similar to those used in enrichment evaluations. 
Bloomsmith and colleagues (1998) showed increases in group shifting behavior when training was 
applied. Bloomsmith and colleagues (1994) showed a reduction of aggression during feeding times when 
cooperative feeding techniques were applied. Lambeth and colleagues (2006) found reductions in 
physiological measures of stress in chimpanzees trained to present for injection and voluntary blood 
collection. 

http://www.animalenrichment.org/
http://www.aza.org/
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Chapter 10. Research 
 
10.1 Known Methodologies 

AZA believes that contemporary gorilla management, 
husbandry, veterinary care and conservation practices should be 
based in science, and that a commitment to scientific research, 
both basic and applied, is a trademark of the modern zoological 
park and aquarium. AZA-accredited institutions have the 
invaluable opportunity, and are expected, to conduct or facilitate 
research both in in situ and ex situ settings to advance scientific 
knowledge of the animals in our care and enhance the 
conservation of wild populations. Participating in AZA Taxon 
Advisory Group (TAG) or Species Survival Plan® (SSP) Program 
sponsored research when applicable, conducting and publishing 
original research projects, affiliating with local universities, and/or 
employing staff with scientific credentials could help achieve this 
(AZA Accreditation Standard 5.3). An AZA institution must 
demonstrate a commitment to scientific study that is in proportion 
to the size and scope of its facilities, staff, and animals (AZA 
Accreditation Standard 5.0). 

All record-keeping requirements noted previously apply to most research animals, especially those 
which are part of the exhibit collection.  When an animal on loan to a facility is subject to an invasive 
research procedure, including when done as part of a routine health exam, the owner’s prior permission is 
to be obtained. 

Gorillas are highly endangered in the wild, are biologically similar to humans, and exhibit broad 
behavior and cognitive repertoires. For these reasons, research and conservation initiatives that support 
improvements in gorilla care in zoos and the conservation of gorillas in the wild are extremely important. 
Western lowland gorillas are cooperatively managed by the AZA Gorilla SSP. Along with other ape taxa, 
the AZA Gorilla SSP falls under the oversight of the AZA Ape TAG. Due to their similarities, the 
Chimpanzee SSP, Bonobo SSP, Orangutan SSP and Gibbon SSP work closely together to identify 
shared research goals and resources. In North America, gorillas are housed almost exclusively in AZA 
zoos (Lukas, 2014). Gorilla SSP institutions work together to conduct multi-institutional studies and 
maintain partnerships with universities and other research collaborators to maximize resources. 

Research investigations, whether observational, behavioral, physiological, or genetically based, 
should have a clear scientific purpose with the reasonable expectation that they will increase our 
understanding of the species being investigated and may provide results which benefit the health or 
welfare of animals in wild populations. Many AZA-accredited institutions incorporate superior positive 
reinforcement training programs into their routine schedules to facilitate sensory, cognitive, and 
physiological research investigations and these types of programs are strongly encouraged by the AZA.  

AZA-accredited institutions are required to follow a clearly written research policy that includes a 
process for the evaluation of project proposals and identifies the 
types of research being conducted, methods used, staff involved, 
evaluations of the projects, animals included, and guidelines for 
the reporting or publication of any findings (AZA Accreditation 
Standard 5.2). Institutions must designate a qualified staff 
member or committee to oversee and direct its research program 
(AZA Accreditation Standard 5.1).  

An Institutional Animal Care and Use Committee (IACUC) 
should be established within the institution if animals are included 
in research or instructional programs. The IACUC should be 
responsible for reviewing all research protocols and conducting 
evaluations of the institution's animal care and use. 

If institutions are not able to conduct in-house research 
investigations, they are strongly encouraged to provide financial, 
personnel, logistical, and other support for priority research and 

AZA Accreditation Standard 
 

(5.3) The institution should maximize the 
generation and dissemination of scientific 
knowledge gained.  This might be 
achieved by participating in AZA 
TAG/SSP sponsored studies when 
applicable, conducting and publishing 
original research projects, affiliating with 
local universities, and/or employing staff 
with scientific credentials. 

AZA Accreditation Standard 
 

(5.1) Scientific studies must be under the 
direction of a paid or unpaid staff member 
or committee qualified to make informed 
decisions. 

AZA Accreditation Standard 
 

(5.2) The institution must follow a formal 
written policy that includes a process for 
the evaluation and approval of scientific 
project proposals, and outlines the type of 
studies it conducts, methods, staff (paid 
and unpaid) involvement, evaluations, 
animals that may be involved, and 
guidelines for publication of findings. 

AZA Accreditation Standard 
 

(5.0) The institution must have a 
demonstrated commitment to scientific 
study that is in proportion to the size and 
scope of its facilities, staff (paid and 
unpaid), and animals. 
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conservation initiatives identified by Taxon Advisory Groups (TAGs) or Species Survival Plans® (SSP) 
Programs. The Gorilla SSP has currently endorsed/approved projects focused on the following topics: 

 

• Health and cardiac disease 
• Maternal investment 
• Birth sex ratios 
• Genome sequencing 
• Thyroid function 
• Gut microbiome 
• Perinatal mortality 
• Kinship and early history on affiliative behavior in bachelor groups 
• Reproductive lifespan and longevity 
• Ebola virus vaccination 
• Contraception 
• Genetics and cardiac disease 
• Diets 
• Wounding 

 

The Gorilla SSP has also endorsed two large, multi-institutional projects, the Great Ape Heart Project and 
the Great Ape Neuroscience Project: 
 

Great Ape Heart Project: Based at Zoo Atlanta, the Great Ape Heart Project (GAHP) is led by Hayley 
Murphy, DVM, Director of Veterinary Services, to address a critical need to investigate and understand 
cardiovascular disease in great apes. The project was established with the goal of creating and 
maintaining a centralized database that can help us analyze cardiac data, generate reports, and 
coordinate cardiac-related research activities, while vastly improving communication among zoos, 
research facilities and sanctuaries where apes are housed. The data collected will help individual 
animals, as well as enhance a body of knowledge that will benefit zoos internationally. 
 

Great Ape Neuroscience Project: The goal of the Great Ape Neuroscience Project is to investigate the 
neurobiological variation that distinguishes great apes from other primates, defines each great ape 
species as unique, and helps us to better understand humans’ place in nature. The current proposal aims 
to extend the previous Great Ape Aging Project (GAAP), headed by Dr. Joseph Erwin. The long-term goal 
of this project is to characterize the neurobiological organization of the brains of all great apes by 
collecting post-mortem specimens from individuals who had been under the care of North American zoos. 
Pragmatically, the aim of the project is to obtain a sufficient number of brains from different age and sex 
classes of gorillas, chimpanzees, bonobos, and orangutans that will provide statistical power to make 
strong comparisons among species, and with human specimens in the context of brain aging. 
Furthermore, the larger goal is to provide a database and specimen bank for making tissue samples and 
magnetic resonance images of the brains available to the scientific community. 

Institutions should adhere to research standards set by AZA, their local, state, and federal legislation 
as well as their own internal policy. Research with gorillas should always consider the potential effect on 
individual wellbeing as well as group dynamics. We recommend that any studies get research review and 
endorsement from the AZA Gorilla SSP and/or AZA Ape TAG. 
 

Ape Tag Conservation Initiative: The Ape TAG Conservation Initiative represents a collective effort by 
zoos to help conserve wild populations of apes. Launched in early 2010, the primary aim of the Initiative 
is to increase the amount and duration of zoo support for ape conservation. Specific goals include:  
 

• Provide multi-year support (minimum three years) for high priority ape populations and sites.  
• Increase the number of zoos contributing to the in situ conservation of apes. 
• Increase the presence of the zoo community in ape conservation. 
• Encourage law enforcement and in situ education through the support of sanctuaries. 
• Provide zoos with resources to convey ape conservation messages to the public and promote 

their support for in situ conservation. 
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Funds are generated by contributions from supporting zoos. These funds are placed into a general fund 
that is equally distributed among projects selected for support. An exciting aspect of the Initiative is that 
participating zoos have committed to a minimum of three years of support to enable projects to submit 
multi-year grants. 

The 2014 to 2016 funding recipients for gorilla conservation were: 
 

• Goualougo Triangle Ape Project (GTAP): Combining Site-Based Initiatives and Collaborative 
Partnerships to Strengthen Conservation Policies and Local Leadership to ensure the long-term 
survival of gorillas in the Northern Congo. Dr. David Morgan and Dr. Crickette Sanz, Goualougo 
Triangle Ape Project, Republic of Congo. 

• Protection and Monitoring of the Virunga Mountain Gorilla Population. Felix Ndagijimana, Dian 
Fossey Gorilla Fund International, Rwanda. 

 

Zoos and Western Lowland Gorilla Conservation: AZA institutions have been conducting or 
supporting Western lowland gorilla fieldwork for more than 40 years. The Wildlife Conservation Society 
(WCS) has been a leader in Western lowland gorilla conservation and many other zoos have 
commitments to individual field sites for Western lowland gorillas. WCS helped facilitate creation of the 
national park system in Gabon, which currently protects a large portion of the remaining Western lowland 
gorilla population. WCS is also involved with site level protection and monitoring at many central African 
protected areas including implementing a law enforcement monitoring system (based on SMART 
software; smartconservationtools.org) for the entire Gabonese National Parks system.  WCS also has 
significant involvement with Ebola-focused research throughout the range of Western lowland gorillas. 
WCS played a leadership role in development of the conservation action plans for the Western lowland 
gorilla. Other zoos that have supported Western lowland gorilla conservation include: Cleveland 
Metroparks Zoo, Columbus Zoo, Brevard Zoo, Little Rock Zoo, Brookfield Zoo, Burnet Park Zoo, Busch 
Gardens, Cincinnati Zoo, Pittsburgh Zoo, Toronto Zoo, Woodland Park Zoo, Denver Zoo, Zoo New 
England, Lincoln Park Zoo, and Oakland Zoo. 
 

Zoos and Cross River Gorilla Conservation: Two primary drivers of Cross River gorilla research and 
conservation within AZA are WCS and the North Carolina Zoo. WCS has supported Cross River gorilla 
research and conservation since 1996 through support of research and by helping to manage and 
support protected areas (e.g., Takamanda National Park, Cameroon; Afi Mountain Wildlife Sanctuary, 
Nigeria; Mbe Mountains Community Wildlife Sanctuary, Nigeria). Following the recommendations of the 
2007 and 2014 Regional Action Plans for the Conservation of the Cross River Gorilla, WCS in partnership 
with North Carolina Zoo and others have led initiatives to improve the effectiveness of on the ground 
conservation and work to improve legislation and law enforcement.  Specifically, Drs. Rich Bergl (North 
Carolina Zoo) and Andrew Dunn (Director, WCS Nigeria) have developed a mobile computer-based 
monitoring system used by WCS and government field staff across the range of the Cross River gorilla. 
This system helps rangers collect and analyze important data on the gorillas, other wildlife, and human 
impacts on the region’s forests. These data allow for more efficient and effective management of the 
Cross River gorillas’ habitat.  Other zoos that have supported Cross River Gorilla conservation include: 
Cleveland Metroparks Zoo, Columbus Zoo, Dallas Zoo, Zoo Atlanta, Zoo Boise, and others.  
 

Zoos and Mountain Gorilla Conservation: AZA institutions have an extremely long history of supporting 
mountain gorilla conservation. A number of institutions support ongoing activities to protect mountain 
gorillas, primarily through US based NGOs. The Dian Fossey Gorilla Fund, which is based at Zoo Atlanta, 
has a specific program for zoo support (Gorilla Council) and provides a number of benefits to supporting 
institutions, including live updates from the field, regular newsletters and stories, an invitation to its yearly 
luncheon with Sigourney Weaver. The primary activities of DFGFI are to provide direct protection to 
roughly one half of Rwanda’s remaining mountain gorillas. Gorilla Doctors is another US based charity 
that receives considerable zoo support; its mission is to provide lifesaving medical treatment to mountain 
gorillas. The Ape TAG Conservation Initiative, a collective fund raising effort that includes more than 30 
US zoos, also contributes funds to mountain gorilla conservation.  
 

Zoos and Grauer’s Gorilla Conservation: A number of institutions support ongoing activities to protect 
Grauer’s gorillas, primarily through US based NGOs. The Dian Fossey Gorilla Fund has been working in 
eastern DRC since 2000. DFGFI is based at Zoo Atlanta has a specific program for zoo support (Gorilla 
Council) and provides a number of benefits to supporting institutions, including live updates from the field, 
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regular newsletters and stories, an invitation to its yearly luncheon with Sigourney Weaver. DFGFI is 
currently working in an area of non-protected forest to protect and monitor a population of ~150 Grauer’s 
gorillas and 200 eastern chimpanzees. Gorilla Doctors is another US based charity that receives 
considerable zoo support; it provides medical treatment to the single habituated Grauer’s gorilla group 
living in Kahuzi Biega National Park as well as sanctuary individuals. WCS has an active capacity building 
program for park staff in Kahuzi-Biega. Finally, many zoos are involved in supporting the single sanctuary 
for orphaned Grauer’s gorillas, the Gorilla Rehabilitation and Conservation Education (GRACE) center. 
This facility is located near the Tayna Nature Reserve and provides a place for rescued orphan gorillas to 
be housed in the hopes of reintroduction to the wild. 
 

Gorilla Conservation Initiatives by Zoo: The AZA Annual Report on Conservation and Science (ARCS) 
suggests that support for gorilla conservation was $705,545 by 48 institutions in 2012, $893,844 by 44 
institutions in 2013, and $1,700,569 by 34 institutions in 2014. When added to support for the Ape Tag 
Conservation Initiative, a total of $3.5 million was dedicated to gorilla conservation by 56 AZA institutions 
from 2012–2014. 
 
10.2 Future Research Needs 

This Animal Care Manual is a dynamic document that will need to be updated as new information is 
acquired. Knowledge gaps have been identified throughout the Manual and are included in this section to 
promote future research investigations. Knowledge gained from these areas will maximize AZA-
accredited institutions’ capacity for excellence in animal care and welfare as well as enhance 
conservation initiatives for the species. The following areas would benefit from further research: 
 

• The suitability of the indoor humidity range of 30–70% recommendation since gorillas typically 
come from areas of higher humidity. 

• Whether UVB-transmitting materials in skylights and windows are sufficient to prevent vitamin D 
deficiency disorders. 

• The impact various sounds have on the stress level of gorillas and if masking the aversive sounds 
makes a difference. 

• The impact of various types of visual stimuli on gorilla behavior. 
• Gorilla nutrient requirement data. 
• The health and behavior benefits of biscuit-free diets. 
• The benefit of significantly altering sources of food, based on season, for gorillas in human care. 
• Standardized body condition indices for gorillas. 
• Factors causing gastrointestinal diseases in gorillas. 
• The relationship between fibrosing cardiomyopathy and hypertension in zoo gorillas. 
• The diagnostics, treatment, prevention, and epidemiology of cardiovascular disease in zoo 

gorillas in collaboration with the AZA Veterinary Advisory Group. 
• The prevalence and causes of arthritis in the gorilla population. 
• The physiological consequences of low levels of progestogens in female gorillas. 
• The success of a surrogate-reared infant in a social group. 
• How synthetic progestins and GnRH agonists effect future reproduction in pre-pubertal gorillas. 
• Reversible vasectomy. 
• Deslorelin’s effectiveness with controlling aggressive interactions in multi-male groups of gorillas. 
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Chapter 11. Other Considerations 
 
11.1 Surplus Animals 

All SSP species held by institutions should be reported to the SSP Program Leaders.  The SSP 
Program Leader should be responsible for making the decision as to whether or not specific animals are 
to be included in the managed population (e.g., over-represented animals or animals beyond reproductive 
age).  Those animals not included in the managed population should be considered surplus to the 
managed population, but records still must be maintained on them to the same degree as those in the 
managed population.  All gorillas housed at AZA institutions are considered part of the SSP.  All gorillas 
owned by AZA facilities are considered part of the SSP.  If a situation arises where an SSP gorilla is 
recommended for placement at a non-AZA facility (i.e., the individual is considered essential to enhance 
the social environment of an otherwise solitary animal at a non-AZA facility) the decision to deem the 
individual temporarily surplus to the SSP will be made by the SSP management group, approved by the 
Ape TAG, and communicated in writing via the Population Analysis & Breeding and Transfer Plan.   
 
11.2 Additional Information 
Eastern Species (Gorilla beringei) 
Range: Eastern gorillas inhabit three countries in central Africa: Democratic Republic of Congo (DRC), 
Rwanda and Uganda. Grauer's gorillas (Gorilla beringei graueri) are found only in DRC. Mountain gorillas 
occur in two separate sites, the Bwindi Impenetrable National Park in Uganda, and the Virunga Massif, 
straddling DRC, Uganda and Rwanda. See Figure 1 below for a visual representation. 
  

Ecology: Most of what is known about gorilla ecology and behavior is derived from the long-term studies 
of the Virunga mountain gorillas conducted at the Karisoke Research Center. Established in 1967 by Dr. 
Dian Fossey, Karisoke has hosted scientists from around the world who have studied topics including 
maternal behavior, infant development, general social behavior, reproductive strategies, feeding behavior, 
habitat use and life history decisions (see Robbins et al., 2001; The Dian Fossey Gorilla Fund 
International, www.gorillafund.org). As data on other populations of gorillas have become available, it has 
become evident that mountain gorillas occupy an 'ecological extreme' that has considerable implications 
for their behavior and social organization. Essentially, mountain gorillas live in a salad bowl of highly 
nutritious, locally abundant vegetation. Such high food availability results in smaller home ranges, shorter 
day journey lengths, and larger group sizes than their Western counterparts (Doran & McNeilage, 2001). 
It may also affect reproduction patterns and group composition. Mountain gorillas wean their infants a 
year earlier than Western gorillas (Nowell & Fletcher, 2007) and have a much higher prevalence of multi-
male groups (Harcourt & Stewart, 2007). 

Bwindi mountain gorillas and Grauer's gorillas live at slightly lower altitudes than Virunga mountain 
gorillas. As a result, fruit is an important part of their diets, and, probably as a result, they have larger 
home and day ranges (Doran & McNeilage, 2001; Yamagiwa et al., 2003). 
 

Conservation status (Table 21): Despite recent increases in numbers, both mountain gorilla populations 
face serious threats to their survival from habitat loss for agriculture and extraction of resources (cattle 
grazing, firewood collection, poaching for smaller animals; Mehlman 2008). In addition, poaching, a 
serious problem in the 1960s and 1970s, has again become of considerable concern. A final threat is 
disease. Both populations live adjacent to some of the highest human densities found in Africa, and there 
are no buffer zones between human settlements and park boundaries. As a result, gorillas are 
susceptible to diseases transmitted by local populations and their livestock. In addition, both populations 
are visited daily by tourists, which represent another potential method of disease transmission (Mountain 
Gorilla Veterinary Project & UC Davis Wildlife Health Center, n.d.). 

Grauer’s gorilla populations have decreased by an estimated 75% in the last two decades (IUCN, 
2012). Grauer's gorillas are threatened by habitat loss and fragmentation for agricultural expansion. In 
addition, mining for gold, diamonds, and ores such as coltan and cassiterite (used in small electronics like 
cell phones) has a considerable impact on gorilla habitat as mining practices result in both direct and 
indirect environmental damage through forest clearance, stream pollution, erosion, firewood cutting, tree 
debarking (panning trays), liana cutting, disturbance to freshwater ecology, and bushmeat hunting 
(Mehlman, 2007).  

http://www.gorillafund.org/
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Conservation programs are widespread throughout the eastern gorilla range. In addition to the work 
of the national parks services of the three habitat countries (Rwandan Development Board; Uganda 
Wildlife Authority, and Institut Congolais pour la Conservation de la Nature (ICCN)), a host of NGOs are 
involved in conservation activities including research, anti-poaching patrols, and support programs for 
local communities which include education, health and microfinance initiatives. In addition, the funds 
generated by ecotourism programs contribute significantly towards the protection of the gorillas and their 
habitats. For example, the IUCN, with support from other organizations, has developed a regional action 
plan for the Grauer’s gorilla, aimed at maintaining their ecological diversity and habitat viability (IUCN, 
2012). Unfortunately, political instability and armed conflict throughout much of the range of Grauer’s 
gorillas in recent years has exacerbated many of the threats to this population and presents significant 
challenges to conservation activities targeting this subspecies. 
 

Western Gorilla (Gorilla gorilla) 
Range: The Western species of gorilla inhabits the rainforests of central and west-central sub-Saharan 
Africa. Western lowland gorillas (Gorilla gorilla gorilla) have a broad distribution across the Congo Basin 
and are more or less continuously distributed across the countries of Gabon, Central Africa Republic, 
Cameroon, Equatorial Guinea (Rio Muni), Congo (Brazzaville), and possibly in the Cabinda enclave of 
Angola. Though present historically in the Democratic Republic of Congo, they are now likely extinct 
there. In contrast to Western lowland gorillas, the Cross River gorilla (Gorilla gorilla diehli) has a very 
limited distribution, found only in a relatively small area straddling the Nigeria-Cameroon border. Within 
this area the gorillas are concentrated in approximately eleven rugged and remote highland sites, which 
are connected by occasional migration (Bergl & Vigilant, 2007; Dunn et al., 2014). See Figure 1 below for 
a visual representation. 

Although research on the ecology and behavior of Western lowland gorillas, is not as extensive as 
that of the mountain gorillas (Gorilla beringei beringei), it has a long history beginning in the 1960s (Jones 
& Sabater Pi, 1971; Sabater Pi, 1977), increasing in intensity from the 1980s (Tutin & Fernandez, 1984; 
Tutin & Fernandez, 1985) and expanding considerably over the last 20 years (Doran-Sheehy et al., 2009; 
Masi et al., 2009; Head et al., 2011). Cross River gorilla ecology and behavior remains somewhat poorly 
understood, with studies beginning in the 1990s (MacFarland, 2007; De Vere et al., 2011; Etiendem & 
Tagg, 2013). Unlike the mountain gorillas, habituation (desensitizing individuals to the presence of 
people) of Western gorillas has proven extremely difficult. As a result, much of the research on 
populations of these gorillas has been on unhabituated animals from viewing platforms (Remis, 1999; 
Magliocca et al., 1999; Parnell, 2002), or using indirect methods such as DNA analysis (Bradley et al., 
2004; Bergl & Vigilant, 2007; Arandjelovic et al., 2014) or examination of shed hair, fecal samples and 
feeding remains (Goldsmith, 1999; Oelze et al., 2014). 
 

Ecology: Western lowland gorillas inhabit primarily primary and secondary lowland forest, swamp forest 
and, in some areas, submontane forest. Many Western lowland populations also frequently visit "bais": 
large swampy clearings in the forest where they feed on plants rich in protein and minerals. Cross River 
gorillas utilize a wide variety of habitats ranging from lowland rainforest at around 100m in elevation to 
montane rainforest and grasslands at over 2,000 m (6560 ft.) (Dunn et al., 2014). Probably due to the 
greater diversity of foods available in these habitats compared to those of the mountain gorilla, Western 
gorilla diets include large amounts of fruit (Rogers et al., 2004). The Cross River gorilla has a diet 
particularly high in fruit that is also highly seasonal, varying considerably between the dry and rainy 
seasons (MacFarland, 2007). 

Both Western gorilla subspecies have larger home ranges and travel further over the course of a day 
than mountain gorillas (Remis, 1997; Bermejo, 2004; MacFarland, 2007). These larger home ranges and 
daily travel distances may be related to the more diverse (and seasonal in the case of the Cross River 
gorilla) diets of Western gorillas. The large amount of fruit in their diets may also explain the generally 
smaller size of Western gorilla social groups (Magliocca et al., 1999; Doran & McNeilage, 2001). Smaller 
group size may help to avoid competition for food resources. Though social groups of Western gorillas 
are generally smaller than those of mountain gorillas, groups of 20 or more individuals have occasionally 
been recorded for both Western lowland (Magliocca et al., 1999) and Cross River (Oates et al., 2003; 
Bergl et al., 2008) subspecies. 
 

Conservation status (Table 21): Both the Western lowland gorilla and the Cross River gorilla are 
threatened by bushmeat hunting and habitat loss. In the Congo Basin these threats are particularly due to 
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commercial logging, which accelerates habitat loss and increases access to remote areas, facilitating 
hunting (Wilkie et al., 2000). Western lowland gorillas have also been significantly impacted by a series of 
Ebola outbreaks in recent years. These outbreaks may have reduced the gorilla population by as much 
as 90% in some areas and are estimated to have reduced the entire Gabon population by 50% (Walsh et 
al., 2003). 

Cross River gorillas have, to date, not been affected by the Ebola virus. However, intense hunting 
over many years has led to a small and fragmented population of gorillas (Dunn et al., 2014), though 
habitat between gorilla localities is more or less continuous (Bergl et al., 2012). The current concentration 
of the Cross River gorillas in rugged highland areas is likely a direct result of hunting pressure, as these 
areas are extremely difficult for hunters to access (Imong et al., 2014). The small size and potential 
fragmentation of the Cross River population could potentially expose the gorillas to inbreeding, which 
would have serious negative consequences for the long-term survival of these animals. Research to date 
suggests that levels of genetic diversity in this population are lower than those seen in Western lowland 
gorillas, but comparable (and by some measures higher than) to what is seen in mountain gorillas (Bergl 
et al., 2008; Prado-Martinez et al., 2013).As a result of the above threats, The World Conservation Union 
(IUCN) classifies both Western lowland gorillas and Cross River gorillas as Critically Endangered. The 
Cross River gorillas are the most endangered ape in Africa. 

In response to the threats faced by these gorillas, conservationists from around the world have 
produced a series of action plans for the conservation of both Western lowland gorillas (Tutin et al., 2005; 
IUCN, 2014) and Cross River gorillas (Dunn et al., 2014). These plans provide specific strategies for 
addressing the many challenges to the continued survival of Western gorillas. Examples of these 
strategies include building capacity in national organizations to allow enforcement of existing wildlife laws, 
developing alternative livelihood strategies for those who depend on hunting or forest products, 
purchasing or leasing land for conservation, ecotourism, continued conservation-relevant research, and 
implementation of controls to halt the spread of Ebola. 
 

     
Figure 1. Gorilla species distribution by R. Bergl 
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Table 21. Conservation status in the Genus Gorilla. 
 Common 

Name 
Scientific Name Countries of Origin IUCN Conservation 

Status (Year Last 
Assessed) 

Population 
Estimate 
(Population Trend) 

Western 
Gorillas 

Cross River  
Gorilla1 

Gorilla gorilla diehli Nigeria, Cameroon Critically Endangered  
(2008) 

ca. 300 
(decreasing) 

Western 
Lowland 
Gorilla2 

Gorilla gorilla gorilla Cameroon, CAR, 
Congo, DRC, Gabon, 
Eq Guinea, Angola* 

Critically Endangered 
(2008) 

150,000-200,000 
(decreasing) 

Eastern 
Gorillas 

Eastern 
Lowland 
Gorilla3 

Gorilla beringei 
graueri 

Democratic Republic of 
Congo 

Endangered  
(2008) 

2000 - 10,000 
(decreasing) 

Mountain  
Gorilla4 

Gorilla beringei 
beringei 

Rwanda, Uganda, 
Democratic Republic of 
Congo 

Critically Endangered 
(2008) 

<900 
(unknown) 

1Dunn et al., 2014. 
2 IUCN, 2014.  
3 IUCN, 2012. 
4Robbins et al., 2008.  
*The existence of an Angolan population is unclear at this time, though was present in recent decades. 
 
Additional Resources: 
For assistance from the AZA Gorilla Behavior Advisory Group (GBAG), contact GBAG Chair, Rachel 
Daneault, at rachel.b.daneault@disney.com or GBAG Vice Chair, Tracy Fenn, at 
fennt@jacksonvillezoo.org.  
 

Visit http://www.gorillassp.org/ for information on the Gorilla Species Survival Plan® or contact SSP 
Coordinator, Dr. Kristen Lukas, at kel@clevelandmetroparks.com, Vice Chair, Rachel Daneault, at 
rachel.b.daneault@disney.com, or Secretary Maureen Leahy at mleahy@lpzoo.org.  
 

For North American Studbook updates, contact Studbook Keeper Roby Elsner at rboyelsner@msn.com.  
 

Visit http://www.apetag.org/ConservationInitiative.html for information on the Ape TAG Conservation 
Initiative.

mailto:rachel.b.daneault@disney.com
mailto:fennt@jacksonvillezoo.org
http://www.gorillassp.org/
mailto:kel@clevelandmetroparks.com
mailto:rachel.b.daneault@disney.com
mailto:mleahy@lpzoo.org
mailto:rboyelsner@msn.com
http://www.apetag.org/ConservationInitiative.html
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Appendix A: Accreditation Standards by Chapter 
 

The following specific standards of care relevant to gorilla are taken from the AZA Accreditation 
Standards and Related Policies (AZA, 2017) and are referenced fully within the chapters of this animal 
care manual: 
 

General Information 
(1.1.1) The institution must comply with all relevant local, state/provincial, and federal wildlife laws and/or 

regulations. It is understood that, in some cases, AZA accreditation standards are more stringent 
than existing laws and/or regulations. In these cases the AZA standard must be met. 

 

Chapter 1 
(1.5.7) The animals must be protected or provided accommodation from weather or other conditions 

clearly known to be detrimental to their health or welfare. 
(10.2.1) Critical life-support systems for the animals, including but not limited to plumbing, heating, 

cooling, aeration, and filtration, must be equipped with a warning mechanism, and emergency 
backup systems must be available. Warning mechanisms and emergency backup systems must be 
tested periodically.  

(1.5.9) The institution must have a regular program of monitoring water quality for fish, marine mammals, 
and other aquatic animals. A written record must be maintained to document long-term water quality 
results and chemical additions. 

Chapter 2 
(1.5.1) All animals must be well cared for and presented in a manner reflecting modern zoological 

practices in exhibit design, balancing animals’ welfare requirements with aesthetic and educational 
considerations. 

(1.5.2) All animals must be housed in enclosures which are safe for the animals and meet their physical 
and psychological needs. 

(1.5.2.1) All animals must be kept in appropriate groupings which meet their social and welfare needs. 
(1.5.2.2) All animals should be provided the opportunity to choose among a variety of conditions within 

their environment. 
(10.3.3) All animal enclosures (exhibits, holding areas, hospital, and quarantine/isolation) must be of a 

size and complexity sufficient to provide for the animal’s physical, social, and psychological well-
being. AZA housing guidelines outlined in the Animal Care Manuals should be followed. 

(10.3.4) When sunlight is likely to cause overheating of or discomfort to the animals, sufficient shade (in 
addition to shelter structures) must be provided by natural or artificial means to allow all animals kept 
outdoors to protect themselves from direct sunlight. 

(11.3.3) Special attention must be given to free-ranging animals so that no undue threat is posed to the 
institution’s animals, the free-ranging animals, or the visiting public. Animals maintained where they 
will be in contact with the visiting public must be carefully monitored and treated humanely at all 
times. 

(11.3.1) All animal exhibits and holding areas must be secured to prevent unintentional animal egress. 
(1.5.15) All animal exhibit and holding area air and water inflows and outflows must be securely protected 

to prevent animal injury or egress. 
 (2.8.1) Pest control management programs must be administered in such a manner that the animals, 

paid and unpaid staff, the public, and wildlife are not threatened by the pests, contamination from 
pests, or the control methods used. 

(11.3.6) There must be barriers in place (for example, guardrails, fences, walls, etc.) of sufficient strength 
and/or design to deter public entry into animal exhibits or holding areas, and to deter public contact 
with animals in all areas where such contact is not intended. 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 112 

(11.2.4) All emergency procedures must be written and provided to appropriate paid and unpaid staff.   
Appropriate emergency procedures must be readily available for reference in the event of an actual 
emergency. 

(11.2.5) Live-action emergency drills (functional exercises) must be conducted at least once annually for 
each of the four basic types of emergency (fire; weather or other environmental emergency 
appropriate to the region; injury to visitor or paid/unpaid staff; and animal escape).  Four separate 
drills are required.  These drills must be recorded and results evaluated for compliance with 
emergency procedures, efficacy of paid/unpaid staff training, aspects of the emergency response that 
are deemed adequate are reinforced, and those requiring improvement are identified and modified.  
(See 11.5.2 and 11.7.4 for other required drills).  

(11.6.2) Security personnel, whether employed by the institution, or a provided and/or contracted service, 
must be trained to handle all emergencies in full accordance with the policies and procedures of the 
institution. In some cases, it is recognized that Security personnel may be in charge of the respective 
emergency (i.e. shooting teams).  

(11.2.6) The institution must have a communication system that can be quickly accessed in case of an 
emergency. 

(11.2.0) A paid staff member or a committee must be designated as responsible for ensuring that all 
required emergency drills are conducted, recorded, and evaluated in accordance with AZA 
accreditation standards (see 11.2.5, 11.5.2, and 11.7.4). 

(11.2.7) A written protocol should be developed involving local police or other emergency agencies and 
include response times to emergencies. 

(11.5.3) Institutions maintaining potentially dangerous animals must have appropriate safety procedures 
in place to prevent attacks and injuries by these animals. Appropriate response procedures must also 
be in place to deal with an attack resulting in an injury.  These procedures must be practiced routinely 
per the emergency drill requirements contained in these standards. Whenever injuries result from 
these incidents, a written account outlining the cause of the incident, how the injury was handled, and 
a description of any resulting changes to either the safety procedures or the physical facility must be 
prepared and maintained for five years from the date of the incident. 

(11.5.2) All areas housing venomous animals must be equipped with appropriate alarm systems, and/or 
have protocols and procedures in place which will notify paid and unpaid staff in the event of a bite 
injury, attack, or escape from the enclosure. These systems and/or protocols and procedures must be 
routinely checked to insure proper functionality, and periodic drills (at minimum annually) must be 
conducted to insure that appropriate paid and unpaid staff are notified (See 11.2.5 and 11.7.4 for 
other required drills). 

 

Chapter 3 

(1.4.0) The institution must show evidence of having a zoological records management program for 
managing animal records, veterinary records, and other relevant information. 

(1.4.6) A paid staff member must be designated as being responsible for the institution's animal record-
keeping system. That person must be charged with establishing and maintaining the institution's 
animal records, as well as with keeping all paid and unpaid animal care staff members apprised of 
relevant laws and regulations regarding the institution's animals. 

(1.4.7) Animal and veterinary records must be kept current.  
(1.4.4) Animal records, whether in electronic or paper form, must be duplicated and stored in a separate 

location. Animal records are defined as data, regardless of physical form or medium, providing 
information about individual animals, or samples or parts thereof, or groups of animals. 

(1.4.5) At least one set of the institution’s historical animal and veterinary records must be stored and 
protected. Those records should include permits, titles, declaration forms, and other pertinent 
information.  

(1.4.1) An animal inventory must be compiled at least once a year and include data regarding acquisition, 
transfer, euthanasia, release, and reintroduction. 
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(1.4.2) All species owned by the institution must be listed on the inventory, including those animals on 
loan to and from the institution. 

(1.4.3) Animals must be identifiable, whenever practical, and have corresponding ID numbers. For 
animals maintained in colonies/groups or other animals not considered readily identifiable, the 
institution must provide a statement explaining how record keeping is maintained. 

 

Chapter 4 
(1.5.11) Animal transportation must be conducted in a manner that is safe, well-planned and coordinated, 

and minimizes risk to the animal(s), employees, and general public. All applicable laws and/or 
regulations must be adhered to.  

(1.5.10) Temporary, seasonal and traveling live animal exhibits, programs, or presentations (regardless of 
ownership or contractual arrangements) must be maintained at the same level of care as the 
institution’s permanent resident animals, with foremost attention to animal welfare considerations, 
both onsite and at the location where the animals are permanently housed. 

 

Chapter 6 
(2.6.2) The institution must follow a written nutrition program that meets the behavioral and nutritional 

needs of all species, individuals, and colonies/groups in the institution. Animal diets must be of a 
quality and quantity suitable for each animal’s nutritional and psychological needs.  

(2.6.1) Animal food preparation and storage must meet all applicable laws and/or regulations. 
(2.6.3) The institution must assign at least one paid or unpaid staff member to oversee appropriate 

browse material for the animals (including aquatic animals). 
 

Chapter 7 
(2.1.1) A full-time staff veterinarian is recommended.  In cases where such is not necessary because of 

the number and/or nature of the animals residing there, a consulting/part-time veterinarian must be 
under written contract to make at least twice monthly inspections of the animals and to respond as 
soon as possible to any emergencies. 

(2.1.2) So that indications of disease, injury, or stress may be dealt with promptly, veterinary coverage 
must be available to the animals24 hours a day, 7 days a week. 

(2.0.1) The institution should adopt the Guidelines for Zoo and Aquarium Veterinary Medical Programs 
and Veterinary Hospitals, and policies developed or supported by the American Association of Zoo 
Veterinarians (AAZV). The most recent edition of the medical programs and hospitals booklet is 
available at the AAZV website, under “Publications”, at 
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839, and can also be obtained in PDF 
format by contacting AZA staff. 

(2.2.1) Written, formal procedures must be available to paid and unpaid animal care staff for the use of 
animal drugs for veterinary purposes, and appropriate security of the drugs must be provided. 

(2.7.1) The institution must have holding facilities or procedures for the quarantine of newly arrived 
animals and isolation facilities or procedures for the treatment of sick/injured animals. Quarantine 
duration should be assessed and determined by the pathogen risk and best practice for animal 
welfare. 

(2.7.3) Quarantine, hospital, and isolation areas should be in compliance with standards/guidelines 
contained within the Guidelines for Zoo and Aquarium Veterinary Medical Programs and Veterinary 
Hospitals developed by the American Association of Zoo Veterinarians (AAZV), which can be 
obtained at: http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839. 

(2.7.2) Written, formal procedures for quarantine must be available and familiar to all paid and unpaid 
staff working with quarantined animals. 

(11.1.2) Training and procedures must be in place regarding zoonotic diseases. 
(2.5.1) Deceased animals should be necropsied to determine the cause of death for tracking morbidity 

and mortality trends to strengthen the program of veterinary care and meet SSP-related requests.  
(2.5.2) The institution should have an area dedicated to performing necropsies. 

http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839
http://www.aazv.org/displaycommon.cfm?an=1&subarticlenbr=839


Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 114 

(2.5.3) Cadavers must be kept in a dedicated storage area before and after necropsy.  Remains must be 
disposed of in accordance with local/federal laws. 

(2.0.2) The veterinary care program must emphasize disease prevention. 
(2.0.3) Institutions should be aware of and prepared for periodic disease outbreaks in wild or other 

domestic or exotic animal populations that might affect the institution’s animals (ex – Avian Influenza, 
Eastern Equine Encephalitis Virus, etc.).  Plans should be developed that outline steps to be taken to 
protect the institution’s animals in these situations. 

(1.5.5) For animals used in offsite programs and for educational purposes, the institution must have 
adequate protocols in place to protect the rest of the animals at the institution from exposure to 
infectious agents. 

(11.1.3) A tuberculin (TB) testing/surveillance program must be established for appropriate paid and 
unpaid staff in order to assure the health of both the paid and unpaid staff and the animals. 

(2.3.1) Capture equipment must be in good working order and available to authorized, trained personnel 
at all times. 

(2.1.3) Paid and unpaid animal care staff should be trained to assess welfare and recognize abnormal 
behavior and clinical signs of illness and have knowledge of the diets, husbandry (including 
enrichment items and strategies), and restraint procedures required for the animals under their care.  
However, animal care staff (paid and unpaid) must not diagnose illnesses nor prescribe treatment. 

(2.3.2) Institution facilities must have radiographic equipment or have access to radiographic services. 
(1.5.8) The institution must develop and implement a clear and transparent process for identifying, 

communicating, and addressing animal welfare concerns from paid or unpaid staff within the 
institution in a timely manner, and without retribution. 

Chapter 9 
(1.6.4) The institution should follow a formal written animal training program that facilitates husbandry, 

science, and veterinary procedures and enhances the overall health and well-being of the animals. 
(1.6.1) The institution must follow a formal written enrichment program that promotes species-appropriate 

behavioral opportunities. 
(1.6.3) Enrichment activities must be documented and evaluated, and program refinements should be 

made based on the results, if appropriate. Records must be kept current. 
(1.6.2) The institution must have a specific paid staff member(s) or committee assigned for enrichment 

program oversight, implementation, assessment, and interdepartmental coordination of enrichment 
efforts. 

 

Chapter 10 
(5.3) The institution should maximize the generation and dissemination of scientific knowledge gained.  

This might be achieved by participating in AZA TAG/SSP sponsored studies when applicable, 
conducting and publishing original research projects, affiliating with local universities, and/or 
employing staff with scientific credentials. 

(5.0) The institution must have a demonstrated commitment to scientific study that is in proportion to the 
size and scope of its facilities, staff (paid and unpaid), and animals. 

(5.2) The institution must follow a formal written policy that includes a process for the evaluation and 
approval of scientific project proposals, and outlines the type of studies it conducts, methods, staff 
(paid and unpaid) involvement, evaluations, animals that may be involved, and guidelines for 
publication of findings. 

(5.1) Scientific studies must be under the direction of a paid or unpaid staff member or committee 
qualified to make informed decisions. 
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Appendix B: Guidelines for Creating and Sharing Animal and 
Collection Records 

 
Developed by the AZA Institutional Data Management Scientific Advisory Group 
Original Publication Date:  5 Sept 2007  
Publication Revision Date: 23 June 2014  
 
The goal of maintaining a centralized, compiled record for each animal cared for in a zoo or aquarium is 
ideal, however, oftentimes, information belonging in an animal record is spread across many departments 
and may originate with any member of the animal care staff. Therefore, it is important for zoos and 
aquariums to have a formal method for collecting or linking various pieces of information into the official 
records and that the roles and responsibilities for each named record type are clearly defined in written 
protocols for the reporting, recording, distribution, storage, and retrieval processes; there should also be a 
stated process of review for the accuracy and completeness of these records.  For example, a 
recording/reporting protocol would state who reports births or deaths, to whom they are reported, in what 
manner and in what time frame they are reported, who officially records the information, and who reviews 
the resulting record for accuracy and completeness.  Then, the maintenance and archiving protocol would 
state where the record is to be filed, who may have access, and how long the record is to be maintained 
before being archived or disposed of.  
 

Information contained in animal records is essential not only to the immediate care of the individual 
animal but also as pooled data to manage larger concerns (e.g., providing norms for species-related 
veterinary and population management decisions, evidence of compliance with laws and regulations, 
showing trends in populations on every level from institutional to global, etc.).  No matter what its use, it is 
critical for the information contained in an animal record to be factual, clear, complete, and documented.  
Because zoos and aquariums vary greatly in size and organizational structure, it is impossible to set 
defined procedures that would be applicable to all; therefore the following guidelines for creating and 
sharing animal records have been developed to assist with the establishment of written policies that best 
fit their own internal structure and protocols. 
 
Animal and Collection Records – Definitions and Examples 
The AZA Institutional Data Management Scientific Advisory Group (IDMAG) defines an animal record as:  
“data, regardless of physical form or medium, providing information about individual animals, groups of 
animals, or samples or parts thereof”. An animal’s record may include, but is not limited to, information 
about its provenance, history, daily care, activities, and condition; some may originate in non-animal care 
departments.  Some examples of animal records are:   

• transaction documents (including proof of legal ownership, purchase contracts, etc.) 
• identification information 
• reports of collection changes (including in-house moves) 
• pedigrees/lineages 
• veterinary information, including images, test results, etc. 
• nutrition and body condition information 
• information on sampling and parts/products distribution 

 

In addition, the IDMAG defines collection records as: “information, evidence, rationalizations about an 
animal collection as a whole that may supplement or explain information contained in an animal record”.    
Collection records may include, but are not limited to, documentation of collection decisions and changes, 
evidence of structural change at the institution, evidence of building name changes, and documentation of 
institution level or unit level husbandry protocols and changes.  Some examples of collection records are:  

• collection plans 
• permits  
• annual inventories (which include reconciliation with the previous year) 
• area journals/notebooks (including information to/from/between other animal care staff) 
• keeper reports  
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• animal management protocols (e.g., species hand-rearing protocols, special care or treatments, 
etc.) 

• enclosure maps/trees 
• enclosure/exhibit information (monitoring, maintenance, modifications, etc.) 
• research plans and published papers 

 
Animal and Collection Records - Development 
It is recommended that each zoo and aquarium develop written policies and procedures, applicable to all 
staff involved with animal care, that: 

• define the types of records that are required.  
For example, daily keeper reports might be required from the keeper staff and weekly 
summaries of activities might be required from the animal curator and senior veterinarian. 

• define the information that is to be included in each type of record. 
Following the example above, the institution would state the specific types of information to 
be recorded on the daily keeper report and the weekly summaries.   

• define the primary location where each record can be found. 
For example, if a zoo does not employ a nutritionist, the policy or procedures might state that 
animal diet information will be found in keeper daily reports, curator-developed daily diets, 
and/or veterinarian-prescribed treatment diets. 

• assign responsibility for the generation of each record type and set time limits for the their 
creation. 

For example, keepers might be held responsible for producing daily reports by the start of the 
next day and curators might be held responsible for producing weekly summaries by the 
Tuesday of the following week. 

• define a process to review the accuracy of each record type and assign responsibility for that 
review process. 

For example, the identity of who will review each type of record, the date of reviews, and the 
review/correction processes might be included in the policy.  

• define a process to identify official records and assign responsibility for the recording of, or linking 
of, information into these records. 

For example, the identity of who will be responsible for placing information into the official 
records and the processes of how to identify official records might be included in the policy. 

• ensure entries in official records are never  erased or deleted. 
For example, if an entry is determined to be erroneous, rather than deleting it, the entry 
should be amended and an audit trail should be created that identifies what data was 
changed, who made the change, the date it was changed, and the reason for the change.  

• ensure records relating to specific animals in the collection, including the records of non-animal 
care departments, are permanently archived as part of the animal’s record. 

For example, if your zoo or aquarium’s records retention schedules differ from this 
recommendation every attempt should be made to exempt these records from schedules 
requiring their destruction. 

 
Animal and Collection Records – Sharing of Information 
Each zoo and aquarium should assess the ownership of their animal and collection records and 
determine the rights of employees and outside entities to the information contained in them.  It is 
recommended that each zoo and aquarium develop written policies and procedures for the distribution 
and/or availability of the animal and collection records that: 

• identify who has access to animal and collection records and under what conditions.  
For example, animal care staff whose duties require a direct need for information about 
specific animals or collection of animals should be identified as individuals who are allowed  
access to any or specified records, regardless of who created them or when they were 
created.   

• assign responsibility for the distribution, archiving and retrieval of each record type. 



Gorilla (Gorilla gorilla gorilla)] Care Manual  

Association of Zoos and Aquariums 117 

For example, the record-keeper or registrar might be held responsible for maintaining all past 
and current transaction documents and the curator might be held responsible for maintaining 
the daily keeper reports from his/her section. 

• define a notification system that specifies what information will be provided in the notification, who 
will be notified, the date they will be notified by, and the mechanism that will be used to ensure 
the notification is communicated appropriately. 

For example, the shipment of an animal might require that written notice be made to the 
senior keeper in the animal’s area, the curator, and the veterinarian at least 30 days prior to 
the move, and identifies the animal by group or individual identification/accession number, 
sex, and tag/transponder number, etc. 

• define where each record type (stored or archived) is available and what format (paper or digital) 
it is in. 

For example, all original animal transaction documents might be kept in the registrar’s office 
in fire-proof file cabinets but copies of the Animal Data Transfer Forms are kept in the 
appropriate keeper area. 

• define a system for obtaining necessary information such that the information is available 
regardless of department and regardless of staffing issues 

For example, keeper daily reports might be maintained in an electronic database run on the 
institution’s network, to which all animal care staff members have at least read-only access. 

 
Implementation of these Recommendations 
Well-written, consistent data-recording protocols and clear lines of communication will increase the quality 
of animal records and should be implemented by all institutions, regardless of technical resources. While 
the best option for availability of information is an electronic database system run on a computer network 
(intranet) to which all animal care staff members have unrestricted access, the above recommendations 
may also be adopted by zoos and aquariums without full electronic connections.   
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Appendix C: AZA Policy on Responsible Population Management 
 

PREAMBLE 
 
The stringent requirements for AZA accreditation, and high ethical standards of professional conduct, are 
unmatched by similar organizations and far surpass the United States Department of Agriculture’s Animal 
and Plant Health Inspection Service’s requirements for licensed animal exhibitors. Every AZA member 
must abide by a Code of Professional Ethics (https://www.aza.org/code-of-ethics).  In order to continue 
these high standards, AZA-accredited institutions and certified related facilities should make it a priority, 
when possible, to acquire animals from and transfer them to other AZA member institutions, or members 
of other regional zoo associations that have professionally recognized accreditation programs. 
 
AZA-accredited institutions and certified related facilities cannot fulfill their important missions of 
conservation, education, and science without live animals. Responsible management and the long-term 
sustainability of living animal populations necessitates that some individuals be acquired and transferred, 
reintroduced or even humanely euthanized at certain times. The acquisition and transfer of animals 
should be prioritized by the long-term sustainability needs of the species and AZA-managed populations 
among AZA-accredited and certified related facilities, and between AZA member institutions and non-AZA 
entities with animal care and welfare standards aligned with AZA. AZA member institutions that acquire 
animals from the wild, directly or through commercial vendors, should perform due diligence to ensure 
that such activities do not have a negative impact on species in the wild. Animals should only be acquired 
from non-AZA entities that are known to operate legally and conduct their business in a manner that 
reflects and/or supports the spirit and intent of the AZA Code of Professional Ethics as well as this Policy. 
 
I.  INTRODUCTION 
 
This AZA Policy on Responsible Population Management provides guidance to AZA members to: 
 
1. Assure that animals from AZA member institutions and certified related facilities are not transferred to 

individuals or organizations that lack the appropriate expertise or facilities to care for them [see taxa 
specific appendices (in development)],   
 

2. Assure that the health and conservation of wild populations and ecosystems are carefully considered 
as appropriate, 

 
3. Maintain a proper standard of conduct for AZA members during acquisition and transfer/reintroduction 

activities, including adherence to all applicable laws and regulations, 
 
4. Assure that the health and welfare of individual animals is a priority during acquisition and 

transfer/reintroduction activities, and 
 
5. Support the goals of AZA’s cooperatively managed populations and associated Animal Programs 

[Species Survival Plans® (SSPs), Studbooks, and Taxon Advisory Groups (TAGs)]. 
 
This AZA Policy on Responsible Population Management will serve as the default policy for AZA member 
institutions. Institutions should develop their own Policy on Responsible Population Management in order 
to address specific local concerns. Any institutional policy must incorporate and not conflict with the AZA 
acquisition and transfer/transition standards. 
 
II. LAWS, AUTHORITY, RECORD-KEEPING, IDENTIFICATION AND DOCUMENTATION 

 
The following must be considered with regard to the acquisition or transfer/management of all living 
animals and specimens (their living and non-living parts, materials, and/or products): 

 

https://www.aza.org/code-of-ethics
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1. Any acquisitions, transfers, euthanasia and reintroductions must meet the requirements of all 
applicable local, state, federal, national, and international laws and regulations. Humane euthanasia 
must be performed in accordance with the established euthanasia policy of the institution and follow 
the recommendations of current AVMA Guidelines for the Euthanasia of Animals (2013 Edition 
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf) or the AAZV’s Guidelines on the 
Euthanasia of Non-Domestic Animals. Ownership and any applicable chain-of-custody must be 
documented.  If such information does not exist, an explanation must be provided regarding such 
animals and specimens.  Any acquisition of free-ranging animals must be done in accordance with all 
local, state, federal, national, and international laws and regulations and must not be detrimental to 
the long-term viability of the species in the wild.    

 
2. The Director/Chief Executive Officer of the institution must have final authority for all acquisitions, 

transfers, and euthanasia. 
 

3. Acquisitions or transfers/euthanasia/reintroductions must be documented through institutional record 
keeping systems. The ability to identify which animal is being transferred is very important and the 
method of identifying each individual animal should be documented.  Any existing documentation 
must accompany all transfers.   Institutional animal records data, records guidelines have been 
developed for certain species to standardize the process (https://www.aza.org/idmag-documents-and-
guidelines). 
 

4. For some colonial, group-living, or prolific species, it may be impossible or highly impractical to 
identify individual animals when these individuals are maintained in a group.  These species can be 
maintained, acquisitioned, transferred, and managed as a group or colony, or as part of a group or 
colony.  

 
5. If the intended use of specimens from animals either living or non-living is to create live animal(s), 

their acquisition and transfer should follow the same guidelines.  If germplasm is acquired or 
transferred with the intention of creating live animal(s), ownership of the offspring must be clearly 
defined in transaction documents (e.g., breeding loan agreements). 
 
Institutions acquiring, transferring or otherwise managing specimens should consider current and 
possible future uses as new technologies become available. All specimens from which nuclear DNA 
could be recovered should be carefully considered for preservation as these basic DNA extraction 
technologies already exist. 
 

6. AZA member institutions must maintain transaction documents (e.g., confirmation forms, breeding 
agreements) which provide the terms and conditions of animal acquisitions, transfers and loans, 
including documentation for animal parts, products and materials. These documents should require 
the potential recipient or provider to adhere to the AZA Policy on Responsible Population 
Management, and the AZA Code of Professional Ethics, and must require compliance with the 
applicable laws and regulations of local, state, federal, national, and international authorities.  
 

7. In the case of animals (living or non-living) and their parts, materials, or products (living or non-living) 
held on loan, the owner’s written permission should be obtained prior to any transfer and documented 
in the institutional records.   
 

8. AZA SSP and TAG necropsy and sampling protocols should be accommodated. 
 

9. Some governments maintain ownership of the species naturally found within their borders.  It is 
therefore incumbent on institutions to determine whether animals they are acquiring or transferring 
are owned by a government entity, foreign or domestic, and act accordingly by reviewing the 
government ownership policies available on the AZA website.  In the case of government owned 
animals, proposals for and/or notifications of transfers must be sent to the species manager for the 
government owned species. 

 

https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
https://www.aza.org/idmag-documents-and-guidelines
https://www.aza.org/idmag-documents-and-guidelines
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III. ACQUISITION REQUIREMENTS 
 
A.  General Acquisitions 

 
1. Acquisitions must be consistent with the mission of the institution, as reflected in its Institutional 

Collection Plan, by addressing its exhibition/education, conservation, and/or scientific goals regarding 
the individual or species. 
 

2. Animals (wild, feral, and domestic) may be held temporarily for reasons such as assisting 
governmental agencies or other institutions, rescue and/or rehabilitation, research, propagation or 
headstarting for reintroduction, or special exhibits.  
 

3. Any receiving institution must have the necessary expertise and resources to support and provide for 
the professional care and management of the species, so that the physical, psychological, and social 
needs of individual animals and species are met. 

 
4. If the acquisition involves a species managed by an AZA Animal Program, the institution should 

communicate with the Animal Program Leader and, in the case of Green SSP Programs, must 
adhere to the AZA Full Participation Policy 
(https://www.aza.org/assets/2332/board_approved_full_participation_26_mar_097.pdf).  
 

5. AZA member institutions should consult AZA Wildlife Conservation and Management Committee 
(WCMC)-approved TAG Regional Collection Plans (RCPs), Animal Program Leaders, and AZA 
Animal Care Manuals (ACMs) when making acquisition decisions. 
 

6. AZA member institutions that work with commercial vendors that acquire animals from the wild, must 
perform due diligence to assure the vendors’ collection of animals is legal and using ethical practices.  
Commercial vendors should have conservation and animal welfare goals similar to those of AZA 
institutions. 
 

7. AZA member institutions may acquire animals through public donations and other non-AZA entities 
when it is in the best interest of the animal and/or species.    

 
B.  Acquisitions from the Wild 
 
Maintaining wild animal populations for exhibition, education and wildlife conservation purposes is a core 
function of AZA-member institutions. AZA zoos and aquariums have saving species and conservation of 
wildlife and wildlands as a basic part of their public mission. As such, the AZA recognizes that there are 
circumstances where acquisitions from the wild are needed in order to maintain healthy, diverse animal 
populations. Healthy, sustainable populations support the objectives of managed species programs and 
the core mission of AZA members. In some cases, acquiring individuals from the wild may be a viable 
option in addition to, or instead of, relying on breeding programs with animals already in human care.   
 
Acquiring animals from the wild can result in socioeconomic benefit and environmental protection and 
therefore the AZA supports environmentally sustainable/beneficial acquisition from the wild when 
conservation is a positive outcome. 

 
1. Before acquiring animals from the wild, institutions are encouraged to examine alternative sources 

including other AZA institutions and other regional zoological associations or other non-AZA entities.  
 

2. When acquiring animals from the wild, both the long-term health and welfare impacts on the wild 
population as well as on individual animals must be considered.  In crisis situations, when the survival 
of a population is at risk, rescue decisions will be made on a case-by-case basis by the appropriate 
agency and institution.   
 

https://www.aza.org/assets/2332/board_approved_full_participation_26_mar_097.pdf
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3. AZA zoos and aquariums may assist wildlife agencies by providing homes for animals born in nature 
if they are incapable of surviving on their own (e.g., in case of orphaned or injured animals) or by 
euthanizing the animals because they pose a risk to humans or for humane reasons. 

4. Institutions should only accept animals from the wild after a risk assessment determines the 
zoo/aquarium can mitigate any potential adverse impacts on the health, care and maintenance of the 
existing animals already being housed at the zoo or aquarium, and the new animals being acquired. 

 
 

IV. TRANSFER, EUTHANASIA AND REINTRODUCTION REQUIREMENTS 
 
A.  Living Animals 
 
Successful conservation and animal management relies on the cooperation of many entities, both AZA 
and non-AZA. While preference is given to placing animals with AZA-accredited institutions or certified 
related facilities, it is important to foster a cooperative culture among those who share AZA’s mission of 
saving species and excellence in animal care.   
 
1. AZA members should assure that all animals in their care are transferred, humanely euthanized 

and/or reintroduced in a manner that meets the standards of AZA, and that animals are not 
transferred to those not qualified to care for them properly.  Refer to IV.12, below, for further 
requirements regarding euthanasia. 
 

2. If the transfer of animals or their specimens (parts, materials, and products) involves a species 
managed by an AZA Animal Program, the institution should communicate with that Animal Program 
Leader and, in the case of Green SSP Programs must adhere to the AZA Full Participation Policy 
(https://www.aza.org/assets/2332/board_approved_full_participation_26_mar_097.pdf).  

 
 

3. AZA member institutions should consult WCMC-approved TAG Regional Collection Plans, Animal 
Program Leaders, and Animal Care Manuals when making transfer decisions. 
 

4. Animals acquired solely as a food source for animals in the institution’s care are not typically 
accessioned. There may be occasions, however, when it is appropriate to use accessioned animals 
that exceed population carrying capacity as feeder animals to support other animals.  In some cases, 
accessioned animals may have their status changed to “feeder animal” status by the institution as 
part of their program for long-term sustained population management of the species. 
 

5. In transfers to non-AZA entities, AZA members must perform due diligence and should have 
documented validation, including one or more letters of reference, for example from an appropriate 
AZA Professional Fellow or other trusted source with expertise in animal care and welfare, who is 
familiar with the proposed recipient and their current practices, and that the recipient has the 
expertise and resources required to properly care for and maintain the animals. Any recipient must 
have the necessary expertise and resources to support and provide for the professional care and 
management of the species, so that the physical, psychological, and social needs of individual 
animals and species are met within the parameters of modern zoological philosophy and practice. 
Supporting documentation must be kept at the AZA member institution (see #IV.9 below). 
 

6. Domestic animals should be transferred in accordance with locally acceptable humane farming 
practices, including auctions, and must be subject to all relevant laws and regulations.    
 

7. AZA members must not send any non-domestic animal to auction or to any organization or individual 
that may display or sell the animal at an animal auction.  See certain taxa-specific appendices to this 
Policy (in development) for information regarding exceptions.   

 
8. Animals must not be sent to organizations or individuals that allow the hunting of these individual 

animals; that is, no individual animal transferred from an AZA institution may be hunted. For purposes 

https://www.aza.org/assets/2332/board_approved_full_participation_26_mar_097.pdf
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of maintaining genetically healthy, sustainable zoo and aquarium populations, AZA-accredited 
institutions and certified related facilities may send animals to non-AZA organizations or individuals 
(refer to #IV.5 above).  These non-AZA entities (for instance, ranching operations) should follow 
appropriate ranch management practices and other conservation minded practices to support 
population sustainability.   

 
9. Every loaning institution must annually monitor and document the conditions of any loaned 

specimen(s) and the ability of the recipient(s) to provide proper care (refer to #IV.5 above). If the 
conditions and care of animals are in violation of the loan agreement, the loaning institution must 
recall the animal or assure prompt correction of the situation. Furthermore, an institution’s loaning 
policy must not be in conflict with this AZA Policy on Responsible Population Management.  
 

10. If living animals are sent to a non-AZA entity located in the U.S. for research purposes, it must be a 
registered research facility by the U.S. Department of Agriculture and accredited by the Association 
for the Assessment & Accreditation of Laboratory Animal Care, International (AAALAC), if eligible.  
For international transactions, the receiving facility must be registered by that country’s equivalent 
body having enforcement over animal welfare. In cases where research is conducted, but 
governmental oversight is not required, institutions should do due diligence to assure the welfare of 
the animals during the research.  

 
11. Reintroductions and release of animals into the wild must meet all applicable local, state, and 

international laws and regulations. Any reintroduction requires adherence to best health and 
veterinary practices to ensure that non-native pathogens are not released into the environment 
exposing naive wild animals to danger. Reintroductions may be a part of a recovery program and 
must be compatible with the IUCN Reintroduction Specialist Group’s Reintroduction Guidelines 
(http://www.iucnsscrsg.org/index.php).   
 

12. Humane euthanasia may be employed for medical reasons to address quality of life issues for 
animals or to prevent the transmission of disease.  AZA also recognizes that humane euthanasia may 
be employed for managing the demographics, genetics, and diversity of animal populations. Humane 
euthanasia must be performed in accordance with the established euthanasia policy of the institution 
and follow the recommendations of current AVMA Guidelines for the Euthanasia of Animals (2013 
Edition https://www.avma.org/KB/Policies/Documents/euthanasia.pdf) or the AAZV’s Guidelines on 
the Euthanasia of Non-Domestic Animals.  

 
B.  Non-Living Animals and Specimens 
 
AZA members should optimize the use and recovery of animal remains. All transfers must meet the 
requirements of all applicable laws and regulations. 
 
1. Optimal recovery of animal remains may include performing a complete necropsy including, if 

possible, histologic evaluation of tissues which should take priority over specimens’ use in 
education/exhibits. AZA SSP and TAG necropsy and sampling protocols should be accommodated. 
This information should be available to SSP Programs for population management.   
 

2. The educational use of non-living animals, parts, materials, and products should be maximized, and 
their use in Animal Program sponsored projects and other scientific projects that provide data for 
species management and/or conservation must be considered.  
 

3. Non-living animals, if handled properly to protect the health of the recipient animals, may be utilized 
as feeder animals to support other animals as deemed appropriate by the institution.  

 
4. AZA members should consult with AZA Animal Program Leaders prior to transferring or disposing of 

remains/samples to determine if existing projects or protocols are in place to optimize use.  
 

http://www.iucnsscrsg.org/index.php
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
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5. AZA member institutions should develop agreements for the transfer or donation of non-living 
animals, parts, materials, products, and specimens and associated documentation, to non-AZA 
entities such as universities and museums.  These agreements should be made with entities that 
have appropriate long term curation/collections capacity and research protocols, or needs for 
educational programs and/or exhibits.  
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DEFINITIONS 
 
Acquisition: Acquisition of animals can occur through breeding (births, hatchings, cloning, and division of marine invertebrates = 
“fragging”), trade, donation, lease, loan, transfer (inter- and intra-institution), purchase, collection, confiscation, appearing on zoo 
property, or rescue and/or rehabilitation for release.  
 
Annual monitoring and Due diligence: Due diligence for the health of animals on loan is important. Examples of annual monitoring 
and documentation include and are not limited to inventory records, health records, photos of the recipient’s facilities, and direct 
inspections by AZA professionals with knowledge of animal care. The level of due diligence will depend on professional 
relationships. 
 
AZA member institution: In this Policy “AZA member institutions” refers to AZA-accredited institutions and certified related facilities 
(zoological parks and aquariums). “AZA members” may refer to either institutions or individuals. 
 
Data sharing: When specimens are transferred, the transferring and receiving institutions should agree on data that must be 
transferred with the specimen(s). Examples  of associated documentation include provenance of the animal, original permits, tags 
and other metadata, life history data for the animal, how and when specimens were collected and conserved, etc. 
 
Dispose: “Dispose/Disposing of” in this document is limited to complete and permanent removal of an individual via incineration, 
burying or other means of permanent destruction 
 
Documentation: Examples of documentation include ZIMS records, “Breeding Loan” agreements, chain-of-custody logs, letters of 
reference, transfer agreements, and transaction documents. This is documentation that maximizes data sharing. 
 
Domestic animal: Examples of domestic animals may include certain camelids, cattle, cats, dogs, ferrets, goats, pigs, reindeer, 
rodents, sheep, budgerigars, chickens, doves, ducks, geese, pheasants, turkeys, and goldfish or koi.  
 
Ethics of Acquisition/Transfer/Euthanasia: Attempts by members to circumvent AZA Animal Programs in the acquisition of animals 
can be detrimental to the Association and its Animal Programs. Such action may also be detrimental to the species involved and 
may be a violation of the Association’s Code of Professional Ethics. Attempts by members to circumvent AZA Animal Programs in 
the transfer, euthanasia or reintroduction of animals may be detrimental to the Association and its Animal Programs (unless the 
animal or animals are deemed extra in the Animal Program population by the Animal Program Coordinator).  Such action may be 
detrimental to the species involved and may be a violation of the Association’s Code of Professional Ethics. 
 
“Extra” or Surplus: AZA’s scientifically-managed Animal Programs, including SSPs, have successfully bred and reintroduced 
critically endangered species for the benefit of humankind. To accomplish these critical conservation goals, populations must be 
managed within “carrying capacity” limits. At times, the number of individual animals in a population exceeds carrying capacity, and 
while meaning no disrespect for these individual animals, we refer to these individual animals as “extra” within the managed 
population. 
 
Euthanasia: Humane death. This act removes an animal from the managed population. Specimens can be maintained in museums 
or cryopreserved collections. Humane euthanasia must be performed in accordance with the established euthanasia policy of the 
institution and follow the recommendations of current AVMA Guidelines for the Euthanasia of Animals (2013 Edition 
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf) or the AAZV’s Guidelines on the Euthanasia of Non-Domestic 
Animals. 
 
Feral: Feral animals are animals that have escaped from domestication or have been abandoned to the wild and have become wild, 
and the offspring of such animals. Feral animals may be acquired for temporary or permanent reasons. 
 
Group: Examples of colonial, group-living, or prolific species  include and are not limited to certain terrestrial and aquatic 
invertebrates, fish, sharks/rays, amphibians, reptiles, birds, rodents, bats, big herds, and other mammals, 
 
Lacey act: The Lacey Act prohibits the importation, exportation, transportation, sale, receipt, acquisition or purchase of wildlife taken 
or possessed in violation of any law, treaty or regulation of the United States or any Indian tribal law of wildlife law. In cases when 
there is no documentation accompanying an acquisition, the animal(s) may not be transferred across state lines.  If the animal was 
illegally acquired at any time then any movement across state or international borders would be a violation of the Lacey Act.   
 
Museum: It is best practice for modern zoos and aquariums to establish relationships with nearby museums or other biorepositories, 
so that they can maximize the value of animals when they die (e.g., knowing who to call when they have an animal in necropsy, or 
specimens for cryopreservation).   Natural history museums that are members of the Natural Science Collections Alliance (NSCA) 
and frozen biorepositories that are members of the International Society of Biological and Environmental Repositories (ISBER) are 
potential collaborators that could help zoos find appropriate repositories for biological specimens. 
 
Non-AZA entity: Non – AZA entities includes facilities not accredited or certified by the AZA, facilities in other zoological regions, 
academic institutions, museums, research facilities, private individuals, etc. 
 
Reintroduction: Examples of transfers outside of a living zoological population include movements of animals from zoo/aquarium 
populations to the wild through reintroductions or other legal means.  
 

https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
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Specimen: Examples of specimens include animal parts, materials and products including bodily fluids, cell lines, clones, digestive 
content, DNA, feces, marine invertebrate (coral) fragments (“frags”), germplasm, and tissues. 
 
Transaction documents: Transaction documents must be signed by the authorized representatives of both parties, and copies must 
be retained by both parties*.  In the case of loans, the owner’s permission for appropriate activities should be documented in the 
institutional records. This document(s) should be completed prior to any transfer. In the case of rescue, confiscation, and evacuation 
due to natural disasters, it is understood that documents may not be available until after acceptance or shipping. In this case 
documentation (e.g., a log) must be kept to reconcile the inventory and chain of custody after the event occurs.  (*In the case of 
government owned animals, notification of transfers must be sent to species manager for the government owned species). 
 
Transfer: Transfer occurs when an animal leaves the institution for any reason. Reasons for transfer or euthanasia may include 
cooperative population management (genetic, demographic or behavioral management), animal welfare or behavior management 
reasons (including sexual maturation and individual management needs). Types of transfer include withdrawal through donation, 
trade, lease, loan, inter- and intra-institution transfers, sale, escape, theft. Reintroduction to the wild, humane euthanasia or natural 
death are other possible individual animal changes in a population. 
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RECIPIENT PROFILE EXAMPLE 
 
Example questions for transfers to non-AZA entities (from AZA-member Recipient Profile documents): 
 
Has your organization, or any of its officers, been indicted, convicted, or fined by a State or Federal agency or 
any national agency for any statute or regulation involving the care or welfare of animals housed at your 
facility? (If yes, please explain on a separate sheet).  
 
Recipients agree that the specimen(s) or their offspring will not be utilized, sold or traded for any purpose 
contrary to the Association of Zoos and Aquariums (AZA) Code of Ethics (enclosed)  
 
References, other than (LOCAL ZOO/AQUARIUM) employees, 2 minimum (please provide additional 
references on separate sheet):  
Reference Name  Phone  
Facility  Fax  
Address  E-mail  
City  State  Zip  
Country  AZA Member?  
 
Reference Name  

 
Phone  

Facility  Fax  
Address  E-mail  
City  State  Zip  
Country  AZA Member?  
 
Veterinary Information:  
Veterinarian  Phone  
Clinic/Practice  Fax  
Address  E-mail  
City  State  Zip  
Country  
 
How are animals identified at your facility? If animals are not identified at your facility, please 
provide an explanation about why they are not here: 

 
Where do you acquire and send animals? (Select all that apply)  
AZA Institutions  Non-AZA Institutions  Exotic Animal Auctions  Pet Stores  
Hunting Ranches  Dealers  Private Breeders  Non-hunting Game 

Ranches  
Entertainment Industry  Hobbyists  Research Labs  Wild  
Other  
 
What specific criteria are used to evaluate if a facility is appropriate to receive animals from you? 

 
Please provide all of the documents listed below:  
Required:  
1. Please provide a brief statement of intent for the specimens requested.  
2. Resumes of primary caretakers and those who will be responsible for the husbandry and management 
of animals.  
3. Description (including photographs) of facilities and exhibits where animals will be housed.  
4. Copy of your current animal inventory.  
 
Only if Applicable:  
5. Copies of your last two USDA inspection reports (if applicable).  
6. Copies of current federal and state permits.  
7. Copy of your institutional acquisition/disposition policy.  
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(in-house use only) In-Person Inspection of this facility (Staff member/Date, attach notes): 
 
(Local institution: provide Legal language certifying that the information contained herein is true and 
correct) 
 
(Validity of this: This document and all materials associated will be valid for a period of 2 years 
from date of signature.)  
 
Example agreement for Receiving institution (agrees to following condition upon signing): 
RECIPIENT AGREES THAT THE ANIMAL(S) AND ITS (THEIR) OFFSPRING WILL NOT BE 

UTILIZED, SOLD OR TRADED FOR THE PURPOSE OF COMMERCE OR 
SPORT  HUNTING, OR FOR USE IN ANY STRESSFUL OR TERMINAL RESEARCH OR 
SENT TO ANY ANIMAL AUCTION. RECIPIENT FURTHER AGREES THAT IN THE EVENT 
THE RECIPIENT INTENDS TO DISPOSE OF AN ANIMAL DONATED BY (INSITUTION), 
RECIPIENT WILL FIRST NOTIFY (INSTITUTION) OF THE IDENTITY OF THE PROPOSED 
TRANSFEREE AND THE TERMS AND CONDITIONS OF SUCH DISPOSITION AND WILL 
PROVIDE (INSTITUTION) THE OPPORTUNITY TO ACQUIRE THE ANIMAL(S) WITHOUT 
CHARGE.  IF (INSTITUTION) ELECTS NOT TO RECLAIM THE ANIMAL WITHIN TEN (10) 
BUSINESS DAYS FOLLOWING SUCH NOTIFICATION, THEN, IN SUCH EVENT, 
(INSTITUTION) WAIVES ANY RIGHT IT MAY HAVE TO THE ANIMAL AND RECIPIENT MAY 
DISPOSE OF THE ANIMAL AS PROPOSED. 

 
Institutional note: The text above is similar to the language most dog breeders use in their contracts when 
they sell a puppy.  If people can provide that protection to the puppies they place, zoos/aquariums can 
provide it for animals that we place too!  Some entities have been reluctant to sign it, and in that case we 
revert to a loan and our institution retains ownership of the animal.  Either way, we are advised of the 
animal’s eventual placement and location. 
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Appendix D: Recommended Quarantine Procedures 
 
Quarantine facility: A separate quarantine facility, with the ability to accommodate mammals, birds, 
reptiles, amphibians, and fish should exist. If a specific quarantine facility is not present, then newly 
acquired animals should be isolated from the established collection in such a manner as to prohibit 
physical contact, to prevent disease transmission, and to avoid aerosol and drainage contamination.  

Such separation should be obligatory for primates, small mammals, birds, and reptiles, and attempted 
wherever possible with larger mammals such as large ungulates and carnivores, marine mammals, and 
cetaceans. If the receiving institution lacks appropriate facilities for isolation of large primates, pre-
shipment quarantine at an AZA or American Association for Laboratory Animal Science (AALAS) 
accredited institution may be applied to the receiving institutions protocol. In such a case, shipment must 
take place in isolation from other primates. More stringent local, state, or federal regulations take 
precedence over these recommendations. 
 

Quarantine length: Quarantine for all species should be under the supervision of a veterinarian and 
consist of a minimum of 30 days (unless otherwise directed by the staff veterinarian). Mammals: If during 
the 30-day quarantine period, additional mammals of the same order are introduced into a designated 
quarantine area, the 30-day period must begin over again. However, the addition of mammals of a 
different order to those already in quarantine will not have an adverse impact on the originally quarantined 
mammals. Birds, Reptiles, Amphibians, or Fish: The 30-day quarantine period must be closed for each of 
the above Classes. Therefore, the addition of any new birds into a bird quarantine area requires that the 
30-day quarantine period begin again on the date of the addition of the new birds. The same applies for 
reptiles, amphibians, or fish. 
 

Quarantine personnel: A keeper should be designated to care only for quarantined animals or a keeper 
should attend quarantined animals only after fulfilling responsibilities for resident species. Equipment 
used to feed and clean animals in quarantine should be used only with these animals. If this is not 
possible, then equipment must be cleaned with an appropriate disinfectant (as designated by the 
veterinarian supervising quarantine) before use with post-quarantine animals. 

Institutions must take precautions to minimize the risk of exposure of animal care personnel to 
zoonotic diseases that may be present in newly acquired animals. These precautions should include the 
use of disinfectant foot baths, wearing of appropriate protective clothing and masks in some cases, and 
minimizing physical exposure in some species; e.g., primates, by the use of chemical rather than physical 
restraint. A tuberculin testing/surveillance program must be established for zoo/aquarium employees in 
order to ensure the health of both the employees and the animal collection. 
 

Quarantine protocol: During this period, certain prophylactic measures should be instituted. Individual 
fecal samples or representative samples from large numbers of individuals housed in a limited area (e.g., 
birds of the same species in an aviary or frogs in a terrarium) should be collected at least twice and 
examined for gastrointestinal parasites. Treatment should be prescribed by the attending veterinarian. 
Ideally, release from quarantine should be dependent on obtaining two negative fecal results spaced a 
minimum of two weeks apart either initially or after parasiticide treatment. In addition, all animals should 
be evaluated for ectoparasites and treated accordingly. 

Vaccinations should be updated as appropriate for each species. If the animal arrives without a 
vaccination history, it should be treated as an immunologically naive animal and given an appropriate 
series of vaccinations. Whenever possible, blood should be collected and sera banked. Either a 70 °C (-
94 °F) frost-free freezer or a 20 °C (-4 °F) freezer that is not frost-free should be available to save sera. 
Such sera could provide an important resource for retrospective disease evaluation. 

The quarantine period also represents an opportunity to, where possible, permanently identify all 
unmarked animals when anesthetized or restrained (e.g., tattoo, ear notch, ear tag, etc.). Also, whenever 
animals are restrained or immobilized, a complete physical, including a dental examination, should be 
performed. Complete medical records should be maintained and available for all animals during the 
quarantine period. Animals that die during quarantine should have a necropsy performed under the 
supervision of a veterinarian and representative tissues submitted for histopathologic examination. 
 

Quarantine procedures: The following are recommendations and suggestions for appropriate quarantine 
procedures for gorilla: 
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Gorilla:  
Required: 

1. Direct and floatation fecals 
2. Vaccinate as appropriate 

 

Strongly recommended: 
1. CBC/sera profile 
2. Urinalysis 
3. Appropriate serology (FIP, FeLV, FIV) 
4. Heartworm testing in appropriate species 
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Appendix E: Browse List 
 
The following were taken from the 1998 Association of Zoological Horticulture Animal Browse Survey and 
browse lists at several institutions. This list should not be taken as exhaustive. It is recommended that 
institutions consult with their veterinary services and/or animal nutrition team before beginning the use of 
any of these browse items. 
 
Acacia (Acacia spp.) 
African Olive (Olea africana) 
Alder (Alnus spp.) 
Alfalfa (Medicago sativa) 
Amelanchier/shadbush (Amelanchier spp.) 
American Beech (Fagus grandifolia) 
Apple (Malus spp.) 
Aralia (Polyscias balfouriana marginai) 
Arborvitae (Thuja spp.) 
Artillery plant (Pilea microphylla) 
Ash (Fraxinus spp.) 
Aspen/Poplar/Cottonwood (Populus spp.) 
Bamboo (multiple genus/species) 
Banana/Plantain (Musa spp.) 
Barberry (Berberis spp.) 
Bean foliage (Vicia spp.) 
Beech (Fagus spp.)  
Birch (Betula spp.)  
Blackberry (Rubus spp.) 
Black Fern Tree (Cyathea medullaris) 
Black willow (Salix nigra) 
Burmese Rosewood (Pterocarpus indicus) 
Bush Honeysuckle (Lonicera spp.) 
Butterfly bush (Buddleia spp.) 
Canna (Cannas spp.) 
Cardoon (Cynara cardunculus) 
Carob Tree (Ceratonia siliqua) 
Catalpa (Catalpa speciosa) 
Cattails (Typha spp.) 
Chicory (Cichorium intybus) 
Coffee plant (Coffea arabica) 
Coleus (Coleus spp.) 
Comfrey (Symphytum spp.) 
Corn plant (Dracaena fragrans massangeana) 
Coprosma (Coprosma spp.) 
Cotoneaster (Cotoneaster spp.)  
Crabapple (Malus spp.) 
Dandelion (Taraxacum officinale) 
Daylily (Hemerocallis spp.) 
Dogwoods (Cornus spp.) 
Dragon tree (Dracaena draco) 
Dwarf rose (Cryptanthus roseus pictus) 
Elaeagnus (Elaeagnus spp.) 
Elm (Ulmus spp.) 
Escallonia (Escallonia spp.) 
Eucalyptus (Eucalyptus spp.) 
Eugenia (Eugenia spp.) 
Fig (Ficus spp.) - - not lyrata 
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Forsythia (Forsythia spp.) 
Fragrant honeysuckle (Viburnum spp.) 
Giant Reed Grass (Arundo donax) 
Gloxinia (Sinningia spp.) 
Grapevine (Vitis spp.) 
Grass/Bamboo family (Graminae spp.) 
Greenbrier (Smilax spp.) 
Hackberry (Celtis spp.) 
Hawthorn (Crateaegus spp.) 
Hazelnut/Filbert (Corylus spp.) 
Hibiscus (Hibiscus spp.) 
Hickory (Carya spp.) 
Himalayan Honeysuckle (Leycesteria formosa) 
Honey Locust (Gleditisia spp.) 
Hornbeam/Ironwood (Carpinus caroliniana) 
Horse Tamarins (Leucacaena glauca) 
Iceplant (Mesembrynathemum crystallinum) 
Jade plant (Crassula argentea) 
Japanese Blueberry (Eleocarpus spp.) 
Japanese Silver Grass (Miscanthus spp.) 
Japanese Zelkova (Zelkova serrata) 
Kaffir Plum (Harcephyllum carrum) 
Karo/Lemonwood/Kohuhu (Pittosporum spp.) 
Kerria (Kerria spp.) 
Kudzu (Pueraria lobata) 
Lindenwood/Basswood (Tilia spp.) 
Loquat (Eriobotra japonica) 
Magnolia (Magnolia spp.) 
Mahonia (Mahonia spp.) 
Maple (Acer spp.), not red or silver maple 
Mesquite (Prosopsis spp.) 
Mock orange (Philadelphius spp.) 
Monkey Apple (Acmena smithii) 
Mulberry (Morus spp.) 
Nasturtium (Nasturtium spp.) 
Oak (Quercas spp.) 
Mahonias (Mahonia spp.) 
Palms (Palmae family) 
Papyrus (Cyperus papyrus) 
Passion Vine (Passiflora jamesonii) 
Pear (Pyrus spp.) 
Peperomia (Peperomia spp.) 
Photinia (Photinia spp.) 
Pickerelweed (Pontederia cordata) 
Pineapple Guava (Feijoa sellowiona)  
Poplar (Populus spp.) 
Primrose (Primula spp.) 
Puka (Meryta sinclairii) 
Purslane (Portulaoa oleracea) 
Queensland Itch Tree (Davidsonia pruriens) 
Rain Tree (Koelruteria spp.) 
Raspberry/Blackberry (Rubus spp.) 
Redbud (Cercis canadensis) 
Rose (Rosa spp.) 
Rose Apple (Syzgium jambos) 
Rosewood (Tipuana tipu) 
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Saltbush (Atriplex polycarpa) 
Sassafras (Sassafras albidum) 
Shield Ferns (Polystichum spp.) 
Sorghum (Sorghum spp.) 
Spineless Cactus Pad (Opuntia spp.) 
Sugarcane (Saccharum officinarum) 
Sunflower (Helianthus spp.) 
Sweet Corn (Zea mays) 
Sweetgum (Liquidambar styraciflua) 
Sycamore (Plantus occidentalus) 
Timothy Hay (Phleum pretense) 
Tree Lucerne (Tagasaste spp.) 
Tulip Tree (Liriodendron tulipifera) 
Umbrella Grass (Cyperus alternifolius) 
Viburnum (Viburnum spp.) 
Violet (Viola spp.) 
Water Hyacinth (Eichornia spp.) 
Wax Myrtle/Bayberry (Myrica spp.) 
Weeping fig (Ficus benjamina) 
Weeping Lilly Pilly (Waterhousea floribunda) 
White Rockrose (Cistus salvifolius) 
Willow (Salix spp.) 
Xylosma (Xylosma congestum) 
Zinnia (Zinnia spp.) 
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Appendix F: Enrichment Food List 
 

Food item Amount kcal Biscuit Equivalent (g) 
Apple sauce, unsweetened 1 cup 104 32 
Cereal, puffed rice 1 cup 114 35 
Cereal, puffed wheat  1 cup 100 30 
Dried fruit (ie. raisins) 1/2 cup 218 66 
Frozen vegetables, mixed 1/2 cup 53 16 
Fruit, blended (ie. banana) 100g 109 33 
Honey 1 tbsp 64 20 
Hot sauce* (ie. Tabasco) 1 tsp 0 1 
Juice popsicles 1 cup juice 110 33 
Mustard 1 tsp 5 1.5 
Nuts, hazelnut 10 nuts 100 30 
Nuts, peanuts (no shell) 1/2 cup 420 127 
Nuts, peanuts (shell) 10 nuts 120 37 
Nuts, pecan 10 nuts 210 64 
Nuts, walnut 10 nuts 380 115 
Peanut butter 2 tbsp 188 57 
Popcorn 1 cup 31 10 
Pumpkin, canned 1/2 cup 35 10 
Soy sauce, low sodium* 1 tbsp 10 3 
Spices and herbs, dried 1 tbsp 10 3 
Spices and herbs, fresh 1 cup 5 1.5 
Worcestershire sauce* 1 tbsp 15 4.5 
Extruded bird diets 1 cup 400 121 
Primate Biscuit (GE = 3.3 kcal/g) - average chow piece 8.6 g 
* Items higher in sodium should be restricted to one portion daily.   
Do not replace more that 5% of the calories provided by primate biscuits daily per animal.   
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Appendix G: Housing of Gorillas with other Primate Species 
 
Institutions that have successfully housed gorillas with other primate species  
Institution Primate species  Historic or current Comments 
Institution 1 Patas monkeys (Erythrocebus 

patas) 
Current  - 

Institution 2 Sykes guenons 
(Cercopithecusalbogularis) 

Current  - 

Institution 3 DeBrazza's monkeys 
(Cercopithecusneglectus) 

Current  - 

Institution 4 Sykes guenons 
(Cercopithecusalbogularis) 

Current Guenon group lived with 
solitarily housed adult female 
gorilla 

Institution 5 Guerezas (Colobusguereza) Current Indoors only 

Institution 6 Guerezas (Colobusguereza) ?  - 

Institution 7 Diana monkeys 
(Cercopithecusdiana), mandrills 
(Mandillussphinx) 

Current 0.2 mandrills & 1.1 dianas live 
with 1.1 adult gorillas 

Institution 8 Diana monkeys 
(Cercopithecusdiana) 

Historic  - 

Institution 9 Guerezas (Colobusguereza), 
Roloway monkeys (Cercopithecus 
diana roloway), redtail guenons 
(Cercopithecus ascanius 
ascanius) 

Current One gorilla male w/ colobus, 
one gorilla male w/ roloway 
monkeys, & two gorilla groups 
w/ red-tailed monkeys 

Institution 10 Greater spot-nosed guenons 
(Cercopithecusnictitans) 

?  - 

Institution 11 Black mangabey 
(Lophocebusalbigena) 

Current  - 

Institution 12 Diana monkeys 
(Cercopithecusdiana), guerezas 
(Colobus guereza) 

Historic (dianas) & 
current 

Two silverbacks are currently 
housed with four guerezas 

Institution 13 Guerezas (Colobusguereza) Current  - 

Institution 14 Diana monkeys (Cercopithecus 
diana), DeBrazza's monkeys 
(Cercopithecus neglectus) 

Current All three species together 

Institution 15 Lowe's guenons 
(Cercopithecuscampbellilowei) 

Historic Guenon group lived with 
solitarily housed silverback 

Institution 16 Lesser spot-nosed guenons 
(Cercopithecuspetaurista) 

Current 1.1 non-breeding pair of 
monkeys with an 11-gorilla 
group (monkeys with accessible 
creep area) 

Institution 17 Guerezas (Colobusguereza) Current  - 

Institution 18 Schmidt's guenons 
(Cercopithecusascaniusschmidti), 
guerezas (Colobusguereza) 

Current All three species together? 

Institution 19 Patas monkeys 
(Erythrocebuspatas) 

Current 0.3 patas live with 0.2 older 
gorillas (monkeys with 
accessible creep) 
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Institution Primate species  Historic or current Comments 
Institution 20 Guerezas (Colobusguereza) Historic  - 

Institution 21 DeBrazza's monkeys 
(Cercopithecusneglectus) 

Current Outdoors only 

Institution 22 DeBrazza's monkeys 
(Cercopithecusneglectus), drills 
(Mandrillusleucophaeus) 

Historic Gorilla pair lived with two 
female drills and a DeBrazza's 

Institution 23 DeBrazza's monkeys 
(Cercopithecusneglectus) 

Current?  - 

Institution 24 Patas monkeys 
(Erythrocebuspatas) 

Current  - 
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Appendix H: Apes in Media and Commercial Performances 
 
White Paper: Apes in Media and Commercial Performances  
Approved by the AZA Board of Directors in July 2008  
https://www.aza.org/assets/2332/ape_white_paper_approved_2_sept_08.pdf 
 
Policy on the Presentation of Animals  
The Association of Zoos & Aquariums (AZA) is dedicated to excellence in animal care and welfare, 
conservation, education, research, and the presentation of animals in ways that inspire respect for wildlife 
and nature. AZA’s position is that animals should always be presented in adherence to the following core 
principles:  
 

1. Animal and human health, safety, and welfare are never compromised.  
2. Education and a meaningful conservation message are integral components of the presentation.  
3. The individual animals involved are consistently maintained in a manner that meets their social, 

physical, behavioral, and nutritional needs.  
 

Apes in Media and Commercial Performances  
Apes, including chimpanzees, gorillas, bonobos, orangutans, and gibbons, are intelligent, sensitive, long-
lived and highly social animals. As humans’ closest living relatives, they are fascinating, and ape infants 
are magnetically appealing. These attributes have made apes popular as performers in commercial 
entertainment and advertising programs. But this popularity and attractiveness masks the often cruel and 
dangerous practices commonly required to make apes compliant in such appearances.  
 
This White Paper presents a brief summary of the justification for:  
 

• Eliminating the use of apes as performers in commercial entertainment.  

• Establishing standards to ensure that public presentations and interpretive programs portray apes 
respectfully and accurately represent the biology and conservation status of apes.  

Rationale  
1. An ape infant normally remains with its mother for several years in a group environment, learning social 
skills essential for development of normal adult behaviors. But apes destined to be performers or 
photographic props are typically removed from their mother shortly after birth and, thus, are denied 
opportunities for normal social and psychological development. This has several commercial advantages 
to an owner. Infants removed in this manner will be appealing and remain submissive for handling by 
humans for several years. Mothers whose infants are removed will resume sexual cycling and produce 
another profitable infant quickly. But apes raised by humans in the absence of other members of their 
species will not normally acquire the skills to be socially and sexually competent as juveniles and adults. 
They may never readjust to life in a normal social group, and thus they are usually relegated to social and 
sexual isolation, which often leads to abnormal behaviors such as self-mutilation. For these reasons, it 
typically is not feasible to involve these individuals in conservation-based breeding programs.  

2. Although endearing as infants, apes generally become physically powerful and unpredictable as they 
near adulthood. Their continued use as performers or props is potentially very dangerous to their 
handlers and audiences. Thus, handlers of ape performers often must use food deprivation, physical 
abuse, continuous tranquilization, or even electric shock to maintain control. Additionally, the animals may 
be modified to reduce their ability to cause harm, for example by removing their teeth. It should be noted 
that the apparent “smile” of a performing chimpanzee is actually a well-documented expression of fear. 
Such physical and psychological effects are difficult to alleviate even if the ape is rescued and placed in a 
caring environment. More often however, when ape performers become too difficult to handle, they lose 
their commercial value and are sold to roadside menageries with inexpert handlers and often inhumane 
conditions.  
 

3. Dressing apes in human clothing, or training them to engage in unnatural (usually human) behaviors, 
while entertaining to some, inaccurately portrays their biology and conservation status. Since 

https://www.aza.org/assets/2332/ape_white_paper_approved_2_sept_08.pdf
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conservation efforts rely on informed public opinion, these practices serve to undermine communications 
vital to achieving conservation. The use of apes in advertisements and other commercial performances 
can lead people to conclude falsely that apes make good pets.  

4. Because apes and humans are genetically so similar, both are susceptible to many of the same 
communicable diseases. Close and unprotected contact between performing apes, their handlers, and 
audiences can threaten all with viral, bacterial, and parasite infection.  
 
In summary, the use of apes in media and commercial performances should be eliminated. 
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