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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 Sun and Sloth Bear 
Classification Taxonomy 
Kingdom Animalia 
Phylum Chordata 
Class Mammalia 
Order Carnivora 
Suborder Caniformia 
Family Ursidae 
 
Genus, Species, and Status  
Table 2. Genus, species, and status information for Sun and Sloth Bear 

Genus Species Subspecies Common 
Name USA Status IUCN 

Status 
AZA 
Status 

CITES 
Appendix 

Helarctos malayanus malayanus Sun Bear Not listed Vulnerable Red SSP I 
Helarctos malayanus euryspilus Bornean Not listed Vulnerable Red SSP I 
Melursus ursinus ursinus Sloth Bear Not listed Vulnerable Red SSP I 
Melursus ursinus inornatus Sri Lankan Not listed Vulnerable Red SSP I 
 
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 
sun and sloth bear 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 sun 
and sloth bear must comply with all relevant local, state, 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). 

The ultimate goal of this ACM is to facilitate excellent sun and sloth bear management and care, 
which will ensure superior sun and sloth bear welfare at AZA-accredited institutions. Ultimately, success 
in our sun and sloth bear management and care will allow AZA-accredited institutions to contribute to sun 

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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and sloth bear conservation, and ensure that sun and sloth bears are in our future for generations to 
come. 

The family Ursidae (the bears) is the largest of all the land caniforms. They range from the large polar 
bear (males 400–600 kg [882–1323 lb], sometimes over 800 kg [1764 lb]) to the small sun bear (males 
25–65 kg [55–133 lb]) and from the critically endangered giant panda to the very common American black 
bear. Common characteristics of modern bears include a large body with stocky legs, a long snout, 
shaggy hair, plantigrade paws with five nonretractile claws, and a short tail (Stirling, 1993). 

Bears are highly intelligent, manipulative, active, and dynamic animals. They are powerful and have 
well developed sensory systems, particularly the olfactory system (Stirling 1993). Due to their high 
intelligence, stimulation via enrichment, training, and complexity in their environment, similar to what 
primates receive, is highly recommended to keep bears in good mental condition (Carlstead et al., 1991). 
In many ways, bears may need these things more than other species with similarly advanced cognition, 
because, unlike many other highly intelligent animals, they lack the heavily social repertoires present in 
naturally gregarious animals (Stirling, 1993). In the wild, bears also typically have very large home ranges 
and spend much of their time traveling and looking for food. It is extremely difficult to replicate these 
conditions ex situ, which may explain the strong tendency for bears to exhibit stereotypic behaviors in 
zoological settings (Anderson et al., 2010). Cognitive challenges such as problem solving during foraging 
and an environment with which the individuals can interact are essential to a bear’s physical and 
psychological well-being. This understanding of bears is the guiding premise of this manual, which seeks 
to assist zoo professionals in enhancing and optimizing the care and management of sun and sloth bears 
in zoos. 

 

Natural history: 

Malayan sun bear (Helarctos malayanus) (Figure 1): The sun bear 
(Raffles, 1821) has short, typically black hair with a characteristic, 
though variable, orange-yellow horseshoe-shaped chest marking, small 
round ears and whorls of hair on the forehead and behind the ears 
(Pocock, 1932; Lekagul & McNeely, 1977). These chest markings are 
highly variable and may be contrasted with the sloth bear’s chevron 
which is typically whitish in appearance (Pocock, 1933). They have a 
compact body and a coat that is short and sleek but thick with 
underwool (Pocock, 1932). They have extremely loose skin that allows 
them to turn around and bite back at an animal that has them 
restrained. This is reputed to assist with predator escape (Domico, 
1988). Besides man and large felines, the only other known predator of 
the sun bear is the reticulated python Malayopython reticulatus 
(Fredriksson, 2005). The sun bear’s chest marking is somewhat similar 
to that seen in Asiatic black bears and sloth bears. It may function as a 
social signal, as it is best seen when the bear stands bipedally, such as 
during aggressive encounters. It might accentuate a threat posture 
(Fitzgerald & Krausman, 2002). Sun bears, like other bears, readily stand and walk bipedally and have 
been known to even carry their young in such a manner in zoos (Poglayen-Neuwall, 1986).  

Sun bears, though largely terrestrial, are often arboreal foragers and have bare soles on their feet 
and highly developed claws to aid in climbing (Pocock, 1932). Their bowed legs and inward facing paws 
are well adapted for their arboreal habits (Pocock, 1932; Sasaki et al., 2005) such as feeding on figs, 
preying upon bees nests in tree cavities (Dathe, 1975; Wong et al., 2002), and occasionally using high 
branches as resting or bedding sites (Wong et al., 2004). While they may typically rest terrestrially, 
(Fredriksson, 2005) they are considered skillful climbers (Dathe, 1975). Other feeding adaptations found 
in sun bears include a light-colored and mobile snout (modified rhinarium and protrusible lips) and a long 
narrow tongue (Pocock, 1932; Dathe, 1975). Like other bears, sun bears are opportunistic omnivores 
consuming a wide variety of food items (Wong et al., 2002). Despite this, they rely heavily on termites and 
figs when they are available (Wong et al., 2002; Wong et al., 2004; Fredriksson et al., 2006a) and may be 
primarily frugivorous (Fredriksson et al., 2006a). It has been suggested by Fredriksson et al. (2006a) that 
sun bears, relying heavily on fruits such as figs, have evolved to fill a primate-like niche, and they may be 
able to gorge on these fruits when available and store fat for leaner times.  

Figure 1. Malayan Sun Bear 
Photo Credit: Karen Caster 
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The sun bear is distinctive among the eight species of bear for its diminutive 25–65 kg (55–135 lb) 
size (Dathe, 1975). The subspecies H.m. eruyspilus (Horsfield, 1825), found on the island of Borneo 
(Pocock, 1932; Payne et al., 1998), represents the low end of that weight range (Meijaard, 2004; 
Fredriksson, 2005). The sun bear was once found in Tibet, China, and India but is currently only found in 
forests in Burma, Laos, Thailand, Cambodia, Vietnam, Peninsular Malaysia, and on the islands of 
Sumatra and Borneo (Servheen, 1993). As these forests have shrunk, so, in all likelihood, have numbers 
of wild sun bears (Meijaard, 1997). Sun bears are CITES Appendix I and classified as “Vulnerable” to 
extinction (IUCN, 2017). 

The habitat of the sun bear is the lowland tropical hardwood forests of mainland Southeast Asia, 
Sumatra, and Borneo, which are prized for timber harvesting (Servheen, 1993). Sun bears are mainly 
active in lowland and hill dipterocarp forest in an altitude range from 0–2700 m (0–8858 ft) (Meijaard et al. 
2005). They have also been reported in lower montane forests in Sabah, Borneo at altitudes from 0–1350 
m (0–4430 ft) (Davies & Payne, 1982). The home range size of male sun bears studied in Sabah, 
Malaysia was 5.2–20.6 km2 (2–8 mi2), an average of 14.8 km2 (5.7 mi2) with range overlap of 0.54–3.45 
km2 (0.21–1.33 mi2) (Wong et al., 2002). The home range size of female sun bears studied in East 
Kalimantan was 4–5 km2 (1.5–1.9 mi2) (Fredriksson et al., 2006a). Similarly, Normua et al. (2004) ,who 
had radio-collared two male and two female sun bears, found that male territories (4.0 km2 [1.5 mi2]) were 
larger than those of females (1.2 km2 [0.46 mi2]) in Sabah. These smaller territories may have been 
related to higher food availability at the plantation.  

The sun bear was originally regarded as purely nocturnal (Nowak, 2005; Lekagul & McNeely, 1977; 
Domico, 1988; Stirling, 1993), but more recent work suggests variability in their activity patterns. They 
have been found to be primarily diurnal in East Kalimantan (Fredriksson et al., 2006a) and in Danum 
Valley in Sabah (Wong et al., 2002). 
  All Malayan sun bears imported in the years 1996 or 2000 belonged to the subspecies euryspilus and 
their offspring are owned by The Department of Wildlife and Parks (Perhilitan) and should be recorded as 
recommended by the Institutional Data Management Advisory Group Government Ownership committee 
document which can be found on the AZA website.  This document is currently in the process of being 
updated so is not included in this manual.   

Sloth bear (Melursus ursinus) (Figure 2): Sloth bears typically have 
long, coarse black hairs with a chevron or u-shaped chest marking that 
is whitish or buff colored. Width of chevron is variable. The muzzle is 
longer than in other bears and pale, covered in thin, short, light grey 
hair. The forehead and face are covered in short, black hair. This hair is 
longer and very dense in the neck and shoulder region (Pocock, 1933). 
The ears are prominent and somewhat pointed with some longer hairs, 
giving them a tufted appearance that can be very expressive during 
social communication (C. Frederick, personal communication). Perhaps 
the most distinctive feature of the sloth bear is the elongated snout with 
nostrils that can be voluntarily closed and protrusible lips that can form 
a tube (Pocock, 1933; Erdbrink, 1953). The upper incisors are 
effectively missing, and the posterior palate is broad and long, similar to 
what is seen in other myrmecophagous mammals that specialize in 
eating ants and termites (Erdbrink, 1953). The forelimbs are longer than 
the hindlimbs, and the front claws are longer and more curved than the 
rear claws. This configuration is useful for digging Harris & Steudel, 
1997). This suite of characteristics exhibited in sloth bears seem clearly 
adapted to aide in their well-known sucking and exhaling ability that are 
utilized for the bears’ dietary niche specialization of feeding on ants and termites. After digging into a 
termite mound, sloth bears can first blow dust away, and then suck termites out (Dathe, 1975). Besides 
feeding on insects, sloth bears also eat fruits, flowers, sugar cane and honey (Dathe, 1975; Stirling, 
1993).  

Another convergent behavior with myrmecophagous mammals is the way sloth bears carry their 
offspring. Young sloth bears, up to six months of age, cling to their mother’s long fur and ride safely 
through the tall grass on her back. This not only offers protection from biting ants, but also from some 
potential predators (Laurie & Seidensticker, 1977; Joshi et al., 1999). Despite the long coat of the sloth 
bear, which may help defend against insect bites while emphasizing size, they lack underfur. As the sloth 

Figure 2. Sloth Bear 
Photo Credit: Debbie Thompson 
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bear has a tropical and subtropical distribution, this arrangement may help to dissipate heat (Yoganand et 
al., 2013.  

Sloth bears are found in India, Nepal, Sri Lanka, Bhutan, and Bangladesh (Stirling, 1993), but they 
have since been extirpated from Bangladesh (IUCN 2016). They are CITES Appendix I, classified as 
“Vulnerable” to extinction (IUCN, 2016) and are protected under Schedule I of the Indian Wildlife 
Protection Act of 1972. Sloth bears weigh 55–140 kg (121–309 lb), with males weighing between 10–30% 
more than females (Stirling, 1993). Melursus ursinus inornatus, the only sloth bear subspecies, is found in 
Sri Lanka (Pocock, 1933). They are smaller overall and have shorter hair (Erdbrink, 1953). Sloth bears, 
Melursus ursinus, are found in forested low-altitude areas, mountain foothills, wet evergreen forests, dry 
deciduous forest, degraded scrub forests, and moist deciduous forest (Servheen, 1993; Santiapillai & 
Santiapillai, 1990; Yoganand et al., 1999). They use grasslands during the dry season and move upland 
to the Sal forest during the wet season when the lowlands flood; this movement corresponds to food 
availability (Joshi et al., 1995; Joshi et al., 1997).  

Today, most sloth bear populations are found in dry and moist deciduous forests, but there are higher 
densities in the moist forest types (Yoganand et al., 1999). The alluvial grasslands and the moist 
deciduous forest in Nepal have high densities of 27 bears/100 km2 (/38.6 mi2/) (Garshelis et al., 1999). 
Sloth bears seem to prefer dense cover (Yoganand et al., in press). Like most bears, males have larger 
home range sizes than females. Mean home range sizes were 9.4 km2 (3.6 mi2) for females and 14.4 km2 

(5.6 mi2) for males. These ranges were found to increase during the rainy season for both sexes (Joshi et 
al., 1995).  

Activity patterns of sloth bears indicate some differences between males and females. Males may be 
more active during the night, while females with cubs and subadult bears in Chitwan are more active 
during the day. This possibly occurs in order to avoid greater predation threats (Joshi et al., 1999). Most 
studies report sloth bears as nocturnal. Their activity pattern coincides with the thermal environment (i.e. 
resting in dens during the day). The often hot daytime temperature has influenced the nocturnal behavior 
of the sloth bear in most of its range (Yoganand et al., in press).  
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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. 

Sun and sloth bears are from tropical climates, and it is important that they have heat and 
opportunities to be warm. These bears do best in temperatures from 15.6–26.7 °C (60–80 °F) (C. 
Frederick, personal communication, 2012). Temperatures outside this range may necessitate additional 
management considerations. 

 

Cold weather: During the winter, it is important to provide warm, sheltered places outdoors and greater 
access to indoor holding when appropriate. Free access to indoor and outdoor areas (exhibit and holding) 
is always recommended. When this is not possible, the following guidelines should be followed. In cooler 
temperatures (4.4–15.6 °C [40–60 °F]), sun and sloth bears should have access to shelter in exhibits like 
a cave or structure protected from wind, rain, and snow with heavy bedding. Radiant heaters or hot rocks 
may be necessary to keep the shelter warm enough. In colder weather (less than 4.4 °C [40 °F]), constant 
access to indoor holding should be given. New sun and sloth bear exhibits should be built with an 
additional indoor and on-view area to provide optimal year round management of health and welfare 
without sacrificing visibility. 
 

Indoor enclosures: Heating should be considered during the design of all sun and sloth bear exhibits. 
Ideally, bear holding areas would be located within a heated building or service area. Sub-floor heating or 
heated concrete beds can be used within indoor enclosures and may aide in floor drying. Radiant heat 
sources may also be used, but the heat sources and wiring should not be directly accessible to the bears. 
Whatever source is used, it is recommended to be sufficient to provide heat to all individuals so that it 
cannot be monopolized by a single animal. In order to increase the efficiency of heating systems, the 
addition of tough translucent barriers (e.g., Lexan) and door/window coverings to holding enclosures is 
recommended, as they will assist in maintaining warm temperatures while cutting down on drafts. 
 

Outdoor enclosures: Exhibits can greatly benefit by being designed while keeping sun exposure, a 
natural heat source, in mind. Increased bedding in outdoor and indoor holding/enclosures is also 
recommended for the bears during cold conditions. Heated trees/logs that are included within the design 
of outdoor enclosures can provide bears with opportunities to warm themselves. Heated rocks can 
augment outdoor shelters, dens or caves providing additional protection from extreme weather conditions. 
Heated trees can be effectively used to increase the visibility of the bears. Positioning of heated 
logs/rocks may determine how much the bears will use them. Easy access to a comfortable spot to lie on 
is important when positioning heated logs. The individual needs of bears, including their age and health 
status, should be taken into careful consideration when determining what temperatures they can tolerate. 
Older mammals show a decline in the ability to metabolically produce heat or retain heat because of 
insulation loss (e.g. of body fat) and thus are less able to regulate their body temperature (Florez-Duquet 
& McDonald, 1998). 

Aspects such as wind-chill factor and rain also should be considered. Planning for bad weather and 
aging or ill animals will allow providing as much heat and shelter as may be necessary. The natural 
history of bears (Domico, 1988) and the prevalence of diseases such as pneumonia suggest that these 
bears may not cope well with cold conditions. Bears that are not coping with cold conditions may become 
inactive, curl up in a ball, shiver or bang on doors to get inside.  
 

Hot weather: It is recommended that sun and sloth bears have access to cool, shady places during hot 
days. Free access to indoor and outdoor enclosures is recommended; holding area dens in summer are 
typically far cooler than exhibits. It is recommended that protection from the sun and heat be given when 
temperatures are above 26.7°C (80°F). All outdoor enclosures should provide enough shade to allow all 
animals within the exhibit to get out of the sun without interference from other animals.  

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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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. 
 

Ocular pathology and cancer (squamous cell carcinomas) have been observed in sun bears 
(Mylniczenko et al., 2005). There is a strong possibility that this is linked to overexposure to the sun. We 
cannot overemphasize the critical role ample shade may play for this tropical forest species. Extensive 
exhibit plantings can produce the desired shade. Shade cloths used seasonally will limit exposure to the 
sun in the summer and, with removal, maximize it in the winter when the added warmth is desirable. We 
recommend that a minimum of 40% cover during the summer months and 25% at other times be provided 
to the bears. 

Adding 5–10 cm (2–4 in.) of mulch as a ground substrate can enhance the cooling properties of 
shady areas and reduce the ground temperature in full sun by covering up concrete.  This may also 
reduce solar reflectivity, limiting the harmful sun exposure mentioned above. Other approaches that can 
be used to provide these bears with the opportunity to cool off include providing them with access to 
pools, streams, and other sources of water. Sprinkler and spray systems, fans, and the provision of piles 
or blocks of ice are also effective techniques that can be used with both sun and sloth bears. Climbing 
structures, if so designed, can also provide shade.  

When conditions become too hot, especially during high humidity, bears may become lethargic and 
show a decreased appetite. It is recommended that indoor enclosures are air-conditioned, or otherwise 
temperature controlled, which can help minimize the deleterious 
effects of heat and humidity. Other options include fans and mister 
systems that can be used during hot temperatures, even hosing 
the exhibits down periodically can help to drop temperature and 
add moisture. Well-insulated buildings should also be well 
ventilated to reduce the humidity created by the animals. 

 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).  

Space heaters or some other backup heat source should be available in the event that the normal 
heating system fails in temperatures below freezing. Routine maintenance as recommended by the 
manufacturer should be scheduled and documented. 

 
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. For health and psychological well-being, it is 
recommended that all sun and sloth bears be provided with access to outdoor exhibits and natural light. 
However, it is important to limit direct exposure to sunlight for both sun and sloth bears. Within indoor 
enclosures, light levels should allow animal care staff to view all bears clearly and provide sufficient 
illumination for exhibit maintenance, cleaning, and closed circuit monitoring. Access to natural light is 
recommended within indoor enclosures (e.g., skylights).  

It is not known what influence changing seasonal light levels have on behavioral or physiological 
changes in sun and sloth bears. Research is needed that would compare behavioral and health issues in 
northern zoos vs. southern zoos in an effort to find a correlation between these issues and day length.  

 
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. 

Most bear holding areas have free air exchange from doors being open to the outside and thus, are 
well ventilated. Bears should be in their outdoor areas when disinfectants are used. The recommended 
standardized rate of exchange for non-re-circulated air for a pet shop is 1.0 cubic foot of fresh 

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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air/minute/square foot of floor space to keep odors and humidity at a level satisfactory to the public 
(American Society of Heating, 1981). A range of 5–15 air changes per hour is sufficient for indoor areas, 
and will vary based on the size of the enclosure and the number of animals. The higher end of this range 
should control odors effectively but the lower rates may be needed in the winter to conserve heat 
(Aquilina, 2007). Fresh water should be available at all times and should be checked daily by keepers to 
make sure water is clean and that automatic drinkers, if used, are working properly. Water can quickly 
become stagnant in warmer temperatures and freeze in colder environments so alternative sources may 
need to be used during some times of the year.  

 
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. Bears have excellent hearing and may exhibit signs of 
distress such as stereotypic and/or agonistic behavior when environmental noise (e.g. construction, 
concerts, events) exceed thresholds of tolerance. Under these circumstances, it is recommended that 
bears be given access to areas where noise may be less intense.  Special attention should be paid to 
unusual and excessive sounds and vibrations during introductions, when females have new cubs or when 
animals are sick. There is currently no research that defines the sensitivity of sun and sloth bears to 
specific frequency ranges.  Results of any research into the responses of sun and sloth bears to sound or 
vibration should be reported to the AZA Bear Tag and the AZA sloth bear SSP.   
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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).  
 

Enclosure design: Large, natural enclosures are recommended 
for ex situ housing of all bear species. These exhibits promote the 
widest range of species-appropriate behaviors (Larsson, 1994; 
Koene, 1996; Grandia et al., 2001) and offer the animals more 
control over their environment. Behaviors such as climbing, 
digging, bathing, foraging, resting, sunning, exploring, and 
manipulating objects are important for sun and sloth bears. 
Increasing the complexity of the ex situ environment by including 
a diverse array of vegetation, natural substrates, and exhibit 
furniture will increase the potential that the physical and 
behavioral needs of the animals will be met. All bear exhibits 
should be designed with a combination of outdoor enclosures, 
indoor enclosures, and indoor holding facilities. For a pictorial 
overview of recommended exhibit elements for sun bears 
(applicable to sloth bears also), contact the AZA Sun Bear or Sloth Bear SSP Coordinators for an exhibit 
design CD. 
 

Outdoor enclosures: Introductions and social management will be greatly facilitated when exhibits, access 
to holding, and holding areas themselves are designed as runarounds with minimal dead-ends. When 
breeding is desired, it is recommended that there are at least two outdoor enclosures because the male 
will be separate from the female and cubs for at least two years. Additional outdoor enclosures may be 
recommended, if offspring are to remain at the same institution. These enclosures and their associated 
holding areas should be linked together by multiple, widely spaced entrances to have maximum flexibility 
for shifting animals. This will facilitate social introductions, breeding programs, and daily management. 
For successful management of sun and sloth bears, multiple entryways are strongly recommended. The 
recommended door size for sun and sloth bears is 0.6 x 0.9 m (2 x 3 ft). 

The size of main outdoor enclosures should allow the animals to perform their complete range of 
species-appropriate behaviors. Animals should be able to maintain their distances from one another when 
interacting with exhibit elements. The following parameters, outlined in Table 3, are provided as a general 
guideline for outdoor enclosures for sun and sloth bears. Space recommendations between the two 
species do not vary greatly. Although sun bears are smaller, they are intensely active and destructive and 
have behavioral needs comparable to sloth bears.  

 

Table 3. Sizes ranges for exhibit footprint 
             Size                                                 Suitability 
    <279m2  

    (3000 ft2) 
Historically, many exhibits housing sun and sloth bears fall in this size range; no longer 
recommended 

279 - 465 m2 
(3000–5000 ft2) 

Minimal size for new exhibits: 
Enclosures in this size range provide bears with the minimum space; recommended to 
support an exhibit design appropriate to meeting the needs of these species 

465 - 929 m2 

(5000–10,000 ft2) 
New exhibits should aim for this ideal size range 
Larger enclosures provide foundations for exhibit designs that best meet the behavioral and 
physical needs of these bears 

 

Exhibit size alone is not sufficient to ensure that an enclosure will meet the recommendations of these 
species. Size is merely a starting point for exhibits that will succeed at meeting the bears’ needs. Larger 

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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exhibits lacking essential elements can be poorer at fostering species-appropriate behaviors than smaller, 
complex exhibits. Exhibits that meet behavioral and social management needs are best thought of in 
terms of what they provide, and not the simple measure of square footage. There are many ways of 
improving existing exhibits even where space is limited. The point system provided in Table 4 below uses 
a broad approach to evaluate exhibits. This system encourages flexibility and creativity when managing 
bear husbandry and welfare. 

 

Table 4. Point system used to evaluate behavioral opportunities provided to bears within enclosures  
Points Description 
5 Sunny areas:~25% of exhibit is in full sun 
5 Heated areas: heated rocks/limbs or heaters in shelters 
5 Simple climbing structure: tall [<3.05 m (10 ft)] multi-limbed, tiered, single unit 
5 Multi-leveled landscape: large rocks, hills, multiple tiers 
5 Multiple nesting/resting sites: hammocks, platforms, wide horizontal logs 
5 Large or multiple shelters: wind, rain protected, partially enclosed 
5 Training station: on or off view training area (mesh, sleeves, weight platform) where training is performed 

routinely 
5 Permanent water features: streams, shallow wading pools, waterfalls 
5 Exhibit Modifications: browse holders, misters (bear experience) 
5 Complex feeding sites: termite mounds, programmable/permanent mechanized dispensers (honey, live 

fish, fruit) 
5 Simple feeding sites: cavities, wells, attachments for puzzle feeders, permanent non-mechanized 

dispensers 
5 Digging pits: smaller sections of substrate for digging or deep mulch pit 
5 Vegetation/temporary “forest”: some growing vegetation is present within exhibit, or it is regularly filled 

with leafy non-toxic branches creating a “forest” 
5 Temporary items: smaller logs, water tubs, browse 
5 Exhibit enrichment program: enrichment is done routinely (5–7x/week) 
5 Foraging on exhibit: >60% of diet is regularly, widely dispersed/hidden on exhibit 
5 Bedding (exhibit and holding): hay, woodchips, wood wool, leaves etc. 
5 Holding area training: off view animal training program 
5 Holding area enrichment: off-view enrichment is done routinely (5–7x/week) 
5 Exhibit size 279 to 465 m²  (3,000 to 5,000 ft²)  
10 Exhibit size 465 to 929 m² (5,000 to 10,000 ft²) 
10 Access to holding or an indoor enclosure : bears have indoor or outdoor access except when being 

serviced 
10 Direct multiple animal entryways into the exhibit (avoid tunnels or hallways) 
10 Vegetation: a combination of live plants, trees, tall grasses covering most of the exhibit 
10 Substrate: soil, mulch, [5.08–10.15 cm(2–4 in.)] etc. covering >50% of exhibit 
10 Shaded areas: ~25% of exhibit is in full shade 
15 Complex climbing structure: tall [3.05–6.10m(10–20 ft)] multi-limbed/tiered, 2–3 connected units (ideal, 

but difficult to do in smaller exhibits as walls are too close) 
15 Additional indoor (on-view) enclosure: with many of the elements listed above (recommended for both 

but especially sun bears) 
 

The true value of larger exhibit size lies in its ability to foster more and better examples of the 
elements listed in Table 4. The total score for an enclosure can provide an in-house assessment of how 
well the space will meet the behavioral and physical needs of sun and sloth bears and where 
improvements can be made. Table 5 lists three program levels based on number of points an enclosure 
scores.  

 

Table 5. Point ranges for exhibit and program levels   
 Points Description 
Level 1 ~50 It is recommended to try to improve point total by at least 50 points 

Level 2 ~100 Adequate, but room for improvement; it’s recommended to try to gain 15–25 
points 

Level 3 ~175 Ideal, great all around bear program 
 

Indoor enclosures: Virtually all of the elements mentioned in Table 4 may be applied to indoor enclosures. 
Not only will access to an indoor enclosure solve many of the temperature and seasonal visibility issues 
encountered with these species, it can also expand opportunities for enrichment. For example, indoor 
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enclosures may have a ceiling from which items can be hung, increasing climbing and foraging 
challenges. Many institutions choose to have these areas utilize a non-naturalistic theme so that a greater 
quantity and variety of kinds of furnishings and enrichment are permitted. Often, activity and visibility are 
greater in these situations. 

 

Enclosure complexity: Exhibits for sun and sloth bears should promote a wide range of movement and 
locomotion keeping in mind bears will need to walk, run, and might often chase each other. The exhibit 
should have flat areas as well as hills for bears to climb on.  
 

Climbing structures: Climbing structures are highly recommended for sun and sloth bears (Frederick, 
2002). Living trees can be provided but may not survive if bears are allowed to climb them. Large 
branches from dead trees can be arranged to form climbing structures. Artificial climbing structures can 
be provided and have the added advantages of durability and incorporated heated elements. Broad limbs 
that form a network of aerial pathways up to 3.05–4.5 m (10–15 ft) off the ground are recommended. A 
thick layer of dirt or mulch, 15 cm (6 in.) or more under climbing structures should be provided to minimize 
the risk of injury if bears fall.  

Outdoor exhibits are recommended to have at least one climbing structure for the highly arboreal sun 
bear. Sloth bears also spend a great deal of time climbing when given the opportunity. Where two or 
more bears will be able to use the climbing structure at the same time, multiple accesses and escape 
routes for subordinate animals should be considered. The climbing frame and platforms should provide at 
least two exits to ensure that individuals are not trapped by dominant animals. Smaller and older bears 
may need additional logs secured to the ground or the addition of steps to higher climbing structures and 
nesting platforms. Exhibit furniture, trees, and vertical structures should be placed well away from the 
enclosure boundary to prevent their use as a means of escape. 
 

Foraging opportunities: All bears are opportunistic feeders, and forage for up to 50% of the day (Schaller 
et al., 1989; Clevenger et al., 1990; Joshi et al., 1995). In the wild, foraging involves walking considerable 
distances and processing food items and substrates (e.g., rotten wood) with the use of teeth and claws 
(Kolter, 2005). In addition, both sun (Pocock, 1932; Dathe, 1975) and sloth bears have specialized 
morphological adaptations for insect feeding (Domico, 1988).  

It is recommended that exhibits are planted, whenever possible, to provide a variety of ground 
vegetation. However, all vegetation should be easily replaceable, because since bears tend to dig and 
scrape away soil and vegetation especially when creating sleeping areas. Trees, shrubs, bushes, and 
grasses are highly recommended exhibit elements that greatly enhance natural feeding and foraging 
opportunities. Foraging can also be promoted by providing appropriate exhibit furniture. Log piles, tree 
trunks with cavities, large root balls with openings, piles of branches, and digging pits all provide good 
places to hide food.  
 

Resting and sleeping locations: Sloth bears often rest in day beds on the ground by using natural features 
(e.g., a hollow in a tree) or by scraping away vegetation and soil to form a slight depression. Sun bears 
use bedding sites that range from fallen hollow logs to standing trees with cavities or tree branches high 
above the ground (Wong et al., 2004). It is recommended that there is a sufficient number of sleeping 
areas to ensure that each individual animal within an enclosure has access to a resting spot (Peyton & 
Plenge, 2005). Furthermore, these spots should be made available in both sun and shade locations. A 
wide range of natural and artificial resting places can be provided within bear enclosures including caves, 
platforms, hammocks, and climbing structures. These should be large enough to hold at least one or two 
bears. 

In cooler weather, bears may choose to rest and sleep in sunny areas, and shady areas are equally 
important to provide during hot weather. Shelter from wind, rain, and sun is essential. A good bear exhibit 
will provide resting and sleeping areas in locations adequate for all weather extremes. Bears will usually 
create day beds within dense vegetation or against the base of a tree or other solid vertical surface. 
When structures such as large roots, logs, and rocks are placed on a natural substrate, the bears are 
able to dig beneath them to make resting areas. Exhibit furniture is recommended to be designed to 
withstand digging by the bears so that any collapse is prevented. 
 

Safe retreats: Sun and sloth bears are sensitive to visual and auditory stimuli in their environments. Some 
signs that they are stressed by olfactory or auditory stimuli are pacing and other stereotypic behaviors. It 
is recommended that exhibits are designed to allow bears to get above the visitors using climbing 
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structures, trees, or slopes to avoid visitors looking down on bears (Kolter et al., 1997). Exhibits should 
also be designed to limit visitor viewing to one to two sides of the exhibit so bears do not feel threatened 
by the presence of humans on all sides.  
 

Visual barriers: It is important to provide bears with secure areas out of sight of visitors and other bears. 
In addition to den areas or indoor enclosures, it is recommended that there are multiple locations that the 
bears can utilize if startled or disturbed. Elevated platforms, climbing structures, or quiet areas within 
enclosures can all provide a degree of security to bears while still allowing visitors to observe them (Kolter 
et al., 1997).  
 

Water sources: Pools and similar water features (e.g., streams, waterfalls, and tubs) are recommended 
for sun and sloth bears. Bears will use water features for drinking, playing, and temperature regulation. 
Water features are recommended to be fairly shallow, 0.610–0.914 m (2–3 ft) because sun and sloth 
bears in zoos have not shown interest in going into deeper water. Pools should have a textured concrete 
floor and gently sloping sides to provide the bears with easy access. Water features can be heated to 
encourage bears to use pools during cooler weather. Geriatric bears may also benefit from this feature. 
Re-circulating streams and pools with solar heating should be considered for conservation reasons.  

The depth of water features should be under animal care staff control to provide additional variability. 
When cubs are first introduced to exhibits, water features should be drained. Water should be added 
gradually a few inches at a time. Even then, cubs should be closely monitored to avoid accidental 
drowning.  

The distances between areas of sand or fine gravel and artificial pools should be carefully planned. If 
large quantities of these materials can be transferred into the pool (e.g., during digging by the bears), 
there will be a danger of the outlet pipes becoming blocked.  
 

Drinking water: In addition to water features within the enclosure, bears should be provided with a 
dedicated source of drinking water. Several options are available for use with bears (e.g., dump-and-fill 
concrete drinkers, Lixits®, Nelson® drinkers), but care should be taken to ensure that the bears cannot 
gain access to the Nelson® drinker mechanism. The exploratory and destructive nature of sun and sloth 
bears means that great attention is recommended to be given to the design of any drinker used. Be 
aware that some sloth bears have shown reluctance to use Lixits®, so alternative water sources may work 
better in such cases. 
 

Enclosure substrates: Natural vegetation and soil substrates are recommended for all bear species. 
Soil substrates should be provided not only to promote the growth of vegetation within the exhibit, but 
also to allow sun and sloth bears to dig. Hard substrates (e.g., concrete) should be minimized in outdoor 
enclosures. Digging pits containing 0.6–0.9 m (2–3 ft) of natural substrates offer bears digging 
opportunities and may limit the amount of damage caused by bears digging in other areas of the exhibit. 
Additional advantages of digging pits are that substrates can be easily changed or varied and food items 
can be hidden within the pits.  

Bark litter, wood shavings, and wood chips from coniferous trees can irritate the skin, so deciduous 
bark and/or dry leaves should be mixed in whenever these substrates are used. Bark litter should not be 
used if it has been treated with fungicides or insecticides. During hot, dry weather, bark litter should be 
kept moist to prevent it from becoming too dusty. The use of wood shavings by bears should be 
monitored, as there is a risk of impaction if these are ingested. 

Bears should always have access to nesting material for dens and day beds. Materials such as grass, 
browse, pine needles, twigs, or other vegetation (e.g., leaves, mosses) are effective (Kolter et al., 1997). 
Hay and straw are the commonly used substrates. The use of wood wool should be carefully monitored, 
especially when cubs are present, as there are potential health 
concerns associated with this material such as entanglement and 
splinter trauma. 

Bears do scent-mark as communication, but typical spot-
cleaning of natural substrate enclosures will not adversely affect 
this behavior. In general, outdoor substrates should be spot-
cleaned daily. 

The same careful consideration regarding exhibit size and 
complexity and its relationship to the sun and sloth bears’ overall 
well-being must be given to the design and size of all enclosures, 

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. 
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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).  

 

Off-exhibit holding: It is recommended that each bear has a 
separate den, and for ease of operation, one or more extra dens 
should be available to allow animals to be moved during cleaning. 
This is especially important if bears are housed off exhibit for 
extended periods of time. As with outdoor enclosures, all dens 
should be linked together, with multiple access doors creating runarounds wherever possible. Linked 
dens can increase indoor space and assist with social management. The size of indoor holding space or 
dens can vary greatly between zoos. A room 2.4 m x 2.4 m x 2.4 m (8 ft x 8 ft x 8 ft) is considered the 
minimum size. Rooms 3.0 m x 3.0 m x 3.65 m (10 ft x 10 ft x 12 ft) are even better, and some new 
holdings are even as large as 3.65 m x 3.65 m (12 ft x 12 ft). Bears should be able to turn around in their 
space comfortably. Ceilings are recommended to be high enough that bears cannot reach overhead 
lighting or heaters. Bears have been known to use barrels and other toys in the holding to climb on in 
order to reach objects, so this also should be kept in account. 

If bears are to be housed indoors for prolonged periods of time, they should be offered the same 
behavioral opportunities (e.g., foraging, nest building, climbing) that they are provided within their outdoor 
enclosures. Although most indoor enclosures will be constructed from concrete, some soft substrates 
should be provided to the bears when they are housed indoors. There is a possible link between animals 
housed for prolonged periods on hard surfaces and the development of foot and joint issues (D. Collins, 
personal communication). 

It is recommended that all bear exhibits are designed for change. Because of the exploratory and 
destructive nature of bears, wooden structures, including climbing frames, will have a limited life span and 
eventually should be replaced. To ensure tree trunks can be frequently replaced, they can be placed into 
large diameter drain pipes that are buried in the ground. Tree 
trunks can be secured within these pipes using a mixture of sand 
and gravel and wooden wedges. New exhibits should be 
designed with easy vehicle (e.g., truck, crane, construction 
machinery) access to all parts of the exhibit. This will enable large 
exhibit furniture to be replaced or moved.  

 
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). Bears should not be utilized 
in education programs nor should they have direct contact with 
visitors. 

Most bear exhibits are un-topped, resulting in rare occasions 
when native wildlife might enter the exhibit. Native wildlife might 
be ignored by the bears, allowing removal by zoo staff, or could 
result in aggression from the bears, resulting in death and 
consumption. Although rare, in some cases this may be a source 
of zoonotic disease transmission and should be closely monitored 
by keeper and veterinary staff. 

 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 

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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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. 

Sun and sloth bears are very skilled climbers, and great care should be taken to secure possible 
escape routes. They are very curious and dexterous, and they constantly test barriers. They are also able 
to dig for several meters, both horizontally and vertically, so special consideration should be given to 
prevent containment breaches. The following containment techniques can be used with these bears.  
 

Moats: In all cases, dry or wet moats should have at least one shallow sloping side (facing back into the 
exhibit) to make it easy for the bears to enter and leave. Where no steps or sloping sides currently exist, 
care should be taken to ensure that bears (especially cubs, animals new to the exhibit, or geriatric 
animals) do not seriously injury themselves if they fall into the moat. The use of soft bedding material in 
the bottom of the moat about one foot deep is recommended. Deep-water moats are not recommended 
for sun and sloth bears. It has been shown that moat widths of 2.43 m (8 ft) are adequate for bear 
exhibits. The height of moats should be analyzed by taking into consideration all other aspects of the 
exhibit and the enclosure walls (texture, overhang or not, slope, etc.). 
 

Wire fences: When wire fences are used, 9-gauge wire mesh is recommended. Fences 3.7 m (12 ft) in 
height and greater have been used. Fences should be topped with an inward facing 0.5 m (18 in.) 
overhang and used in conjunction with electric wires (see below). To prevent digging, fences should be 
buried 61 cm (24 in.) to 91 cm (36 in.) and made with material that will not disintegrate. Expanded 
diamond mesh fencing is not recommended for use in bear exhibits as this design can easily trap the 
claws of bears climbing on the fencing and injure their paws and toes. Steel ties should also not be used 
unless care is taken to avoid any sharp points or edges that could result in injury to the bear. 
 

Electric wires: Alternating hot and ground wires with 3 millisecond bursts of 8100–8400 volts have 
proven effective for use in bear exhibits (Peyton & Plenge, 2005). Two strands of hotwire placed 7.6–10 
cm (3–4 in.) apart along the primary containment barrier have been successful. Hotwire by itself is not 
recommended for primary containment. 
 

Glass barriers: Safety glass that is at least 2.54 cm (1 in.) thick can be used in bear exhibits as long as 
hazards within the exhibits (e.g., falling trees; rocks, exhibit furniture, or enrichment objects that bears can 
use to impact the glass) are carefully considered. Acrylic surfaces are not recommended as these will 
quickly become scratched. As with wire fencing, an underground barrier to prevent digging should be 
incorporated.  
 

Topography: The topography of enclosures should be carefully considered in relation to primary 
containment. It is important that fences exceed minimum recommended heights when they are located 
near steep banks to ensure that bears cannot take advantage of the elevation of the ground to jump or 
climb out. Trees should also be planted sufficiently far from the boundary to ensure that if they fall over, 
they will not cause or aide an escape.  
 

Doors: All bear enclosures, whether indoor or outdoor, should have entrances that allow easy access for 
staff and their equipment. Doors are recommended to open into animal enclosures, minimizing the 
chances of animal escape in the event that doors are left unlocked or open. There should be secondary 
containment for doors leading directly into the animal space.  

All doors should have a locking mechanism to prevent them being opened or closed by the bears; 
even sub-adult bears are strong enough to lift an unsecured door. Doors with raised thresholds are 
recommended to help prevent straw or branches blocking the operation of the door mechanism and 
possibly causing the door to not lock properly. Both horizontal doors and sliding doors have advantages 
and disadvantages. Care should be taken in using both, but the main criterion is that doors can be seen 
clearly by keepers when operating them.  
 

Safety: When indoor enclosures face out onto a service corridor, 
the primary containment barrier for these enclosures should be no 
greater than 5 x 5 cm (2 x 2 in.) welded mesh (9 gauge is 
recommended). The size of the mesh should prevent the bears 
putting their paws through and touching the staff. Where the 
bears can reach out of the exhibit, a safety line should be drawn 
along the floor to mark clearly the reach of the bears. Bears are 

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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considered dangerous carnivores, and secondary containment is highly recommended; however, visual 
access should not be obstructed. 

 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 (AZA 
Accreditation Standard 11.3.6).  

Zoo visitors should be kept away from bears through the use 
of walls, dry moats, or other safe barriers. Visitor barrier fences 
should be 121 cm (4 ft) away from meshed exhibits to prevent 
visitors from reaching across and putting their fingers through the 
mesh. The height of these barriers can vary, but average height is 
91 cm (3 ft). 

 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). 

Some zoos are currently using Lock Out/Tag Out procedures 
to help all staff double check locking procedures. These protocols 
vary from zoo to zoo, but all involve extra precautions when 
securing exhibit and holding facilities for bears. An example of 
these protocols can be seen in Appendix F. In the case of severe 
weather, animals should be confined to indoor holding. Policies 
regarding emergencies such as fire or earthquake should be 
developed by each institution based on the species and enclosure 
design. 

 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).  

All bears should be trained for emergency recall. This means 
that in any type of emergency or crisis, the bears, when 
signaled, will return to holding reliably and promptly regardless of 
circumstances. In the event of a natural disaster or facility failure, 
this can be crucial. 

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). A 
list of emergency contacts and protocols (e.g. phone tree) is 
highly recommended.  

AZA-accredited institutions must also ensure that written 
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) 

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 
 

(11.2.6) 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 
 

(11.2.4) 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. 

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). 

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). 
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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. 

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-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).  

Sloth and sun bears are extremely powerful, agile, and fast 
and possess canines and long, curved claws. It is important to 
keep in mind that both species are accomplished climbers and 
may utilize this ability during an escape. They are volatile animals 
and, if startled or cornered, are likely to be extremely dangerous. 
Safety procedures and staff training protocols should be in place 
but are best addressed individually by each institution. Many 
institutions do not have vets on staff full-time and some do not 
have trained firearms teams, so each institution needs to 
establish their own plans. 

Animal attack emergency response procedures must be 
defined and personnel must be trained for these protocols (AZA 
Accreditation Standard 11.5.3).  

In the case of a caretaker being grabbed or finding 
themselves confronted with a bear and no barrier, the use of 
pepper spray can be an effective deterrent of a bear 
attack (Debbie Thompson, personal communication). Having the 
correct type of pepper spray (Counter Assault® 8.1 oz. can) and 
providing proper training for staff in its use are essential to its 
utility. If a bear has escaped from its normal enclosure or holding 
area but is still contained and not posing a threat to others, 
darting with tranquilizers may be used if other options are not 
available. However, if the bear has escaped onto zoo grounds 
and there is a risk the bear could get off the zoo premises or 
inflict injury to others, it is likely that lethal means may need to be 
employed. Should a zoo guest be in contact with a bear, nearby 
objects such as trashcans, high pressure water from a firehose, 
or fire extinguishers may be used to deter the animal enough to separate bear from person. If the bear 
cannot then be secured away from the person using emergency recall, darting of the bear with 
tranquilizers by trained staff will likely be necessary or, if unable to separate bear and human, members 
of a trained shooting team or local law enforcement may be called upon to shoot the bear.  

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).   
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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” 
(AZA Accreditation Standard 1.4.4). Most animals in zoo and aquarium collections are recorded as 
(referred to as) individuals, though some types of animals are recorded as (referred to as) groups or 
colonies of animals, particularly with invertebrates and in aquariums (see Appendix B for definitions and 
Recordkeeping Guidelines for Group Accessions). 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. 

Bears should be recorded as individuals and have a facility accession number in addition to their 
studbook number. 
 
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 regulatory 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 C for Guidelines for Creating and 
Sharing Animal and Collection Records).  

Health, medical, dietary, reproductive, and mortality records for each animal should be kept in 
accordance with each institution’s recordkeeping system. Written daily reports should be maintained 
indicating significant events regarding the animals’ general condition, food consumption, bowel habits, 
social interactions, etc. Specific information that should be collected in bear records include:  

• Veterinary health problems, treatments (including medication, dosage and duration, results, etc.), 
and tranquilizations (type, amount, effect, etc.).  

• Reproductive data including dates and signs of breeding behavior, copulation dates and 
frequency, birth dates, survivorship, parent- or hand-reared, etc.  

• Diet composition, amounts fed, times of day fed, favorite food items, ‘treat’ foods used, etc.  

• Behavioral interactions with conspecifics (especially during introductions), abnormal or unusual 
behavior(s), seasonal variations, normal behavioral activity budgets for individuals. 

• Enrichment initiatives developed, goals associated with enrichment, successes and failures of 
items offered, types of items (e.g., food, toys, ‘furniture’, plant species, etc.). See Chapter 9 for 
more information on enrichment documentation.  
 

All pertinent information for bears should be recorded in electronic record systems. ZIMS and 
TRACKS are the two major systems that are widely used in zoos for record management. These 
centralized databases have the advantage of being available for pooling data and making it widely 
available. They provide the opportunity to record key animal behavior information along with health 
records, including data collected on the onset or elimination of abnormal stereotypic behavior, response 
to enrichment initiatives, conspecifics, or heterospecifics. It is recommended that institutions make full use 
of these centralized databases. Reference ranges for sun and sloth bear physiological values (Teare, 

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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2002) are listed in Appendix J. The AZA Bear TAG and AZA Sun and Sloth Bear SSP Coordinators can 
be contacted for more information on current research being 
undertaken on these animals for which institutional records may 
be valuable (see also Chapter 10 for additional information). 

 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 sloth and sun 
bear population at least annually and document all sloth and sun 
bear acquisitions, transfers, euthanasias, releases, and 
reintroductions (AZA Accreditation Standard 1.4.1).  All sun and 
sloth bears 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 D) and the long-term welfare 
of animals should be considered in all acquisition, transfer, and 
transition decisions.  
When bears are on loan institutions should obtain written 
approval from the owning institution prior to making any transfers. 
See Appendix M for a sample transaction form that can be used 
when transferring sun or sloth bears from one institution to 
another. The animal data transfer form from the American 
Association of Zoo Keepers is also a good form to include when 
transferring bears as it is a convenient way to share husbandry, 
diet and behavior notes. See Appendix N for this form.  

Copies of all pertinent records should accompany each 
animal whenever it is transferred to another facility. Copies of the 
records should also be provided to the relevant AZA Program Leader upon request or whenever the 
institution has significant information to report. Records of births, deaths, and transfers should be reported 
promptly to the relevant AZA SSP Coordinator. 
 
3.3 Permit Considerations 

Sun and Sloth Bears are both CITES Appendix I. They are not listed under the Endangered Species 
Act. Permits or documents that are commonly maintained in association with sun and sloth bears may 
include a state permit for holding an exhibitor’s license, cooperative agreements, vendor profiles, and 
breeding loan agreements. Both state and federal agencies should be consulted for specific requirements 
for importation. Animal shipments across state lines require a health certificate. Part of that process is to 
determine whether the receiving institution’s state has any import permits required to bring animals into 
their state. Those that do generally want to know the date of the shipment and require proof of testing for 
diseases that apply to the type of animal being transported. As long as the transaction is not commercial 
(no money is exchanged between zoos) and both zoos are AZA-accredited, the shipment is usually 
exempt from most USFWS permits but see https://www.fws.gov/offices/statelinks.html, and 
https://www.fws.gov/international/ for more information on state and federal permits. Permits are also 
required for imports or exports of biomaterials associated with these species (e.g. see also 
https://www.fws.gov/permits/faqs/FaqD.html). 
 

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 
 

(1.4.5) 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  

https://www.fws.gov/offices/statelinks.html
https://www.fws.gov/international/
https://www.fws.gov/permits/faqs/FaqD.html
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3.4 Government Ownership 
 Sun bears found in AZA institutions typically came from founders of unknown origin, potentially 

originating from any of the mainland range countries. Only members of the Bornean subspecies (H m. 
euryspilus) of Malayan sun bear imported in 1996 and 2000 are government owned. The Department of 
Wildlife and Parks (Perhilitan) claims ownership of some individual Malayan sun bears found within AZA 
or other institutions. These individuals and their offspring should be recorded as Loan In from this 
government entity using the relevant Species360 mnemonic MALAY DW. Dispositions should be 
recorded as a Loan Transfer to the next facility with their Species360 mnemonic and vendor/recipient ID. 
The receiving institution should record the acquisition as a Loan In from MALAY DW. The birth location 
for all Malayan sun bears imported in the years 1996 or 2000 should be recorded as wild caught in the 
geographic location of Malaysia (Species360 mnemonic MALAYSIA) with the dam and sire ID and 
location as WILD/MALAYSIA. The AZA Sun Bear Program would like you to record NONE in the 
vendor/recipient field for MALAY DW for all Malayan sun bears imported in the years 1996 or 2000 as 
well as their subsequent offspring. 

It is incumbent on all zoos and aquariums to accurately record ownership and follow the established 
recordkeeping protocols. AZA’s Institutional Data Management Advisory Group’s Government Ownership 
Working Group (IDMAG GOWG) has developed protocols relating to ownership by a government entity. 
Established protocols, contact information for the GOWG and a list of species currently considered 
government owned may be found at https://www.aza.org/institutional-data-management-scientific-
advisory-group.  

 
3.5 Identification 
 Ensuring that sun and sloth bears 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 tags, tattoos, microchips/transponder and 
Radio-frequency Identification Devices (RFID).  Of these, tattoos and transponders are the most 
commonly used/preferred methods for sun and sloth bears. Permanent physical identifiers are often 
required when a species is regulated by a government agency and to distinguish separate animals in 
studbooks. 

Photographs can be used to document natural markings. Bears may also be identified by other 
reliable means. A tattoo inside the upper lip made with tattoo pliers, preferably with green ink, will give a 
long-lasting and reliable identification. The relatively large surface area and the pink mucus membranes 
provide a suitable site for permanent identification. The dark skin pigment of most bears precludes other 
sites from being useful for tattoos. 

Livestock ear tags have been used in some animals for ID that is apparent at a distance. Properly 
applied with adequate spacing to prevent necrosis of the ear tissue, tags can provide several years of 
visual identification. Round tags centered in the ears are less likely to tear out or cause sores of the 
pinna. 

Microchips (e.g., Trovan®, Avid®) placed subcutaneously provide long term ID with a scanning device 
to sense a unique alphanumeric code. Placing the transponder in the upper lip of a bear allows the chip to 
be read when the animal comes to a door or screen to investigate.  

Any form of permanent identification is often placed at neonatal examinations but can also be placed 
at a later time when the animal is immobilized. Confirmation that the identification is intact (and still 
functioning in the case of microchips) is recommended each time the bear is immobilized. 
 

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. 

https://www.aza.org/institutional-data-management-scientific-advisory-group
https://www.aza.org/institutional-data-management-scientific-advisory-group
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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. 
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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.  

The equipment must provide for the adequate containment, 
life support, comfort, temperature control, food/water, and safety 
of the animal(s).  

All IATA regulations and requirements should be followed in 
the design of crates and the transport of bears by air. Appendix G 
shows an example of container 72 which is required by the International Air Transport Association (IATA) 
for bear shipments by air (IATA 2018). These IATA standards are for air transport and do not always 
apply to land transport. IATA regulations are updated annually so be sure to check the most recent 
edition when planning a bear shipment by air. The equipment should provide for the adequate 
containment, life support, comfort, temperature control, food/water, and safety of the animal(s). 

As previously discussed, bears are powerful animals; they also possess some dexterity in their paws 
and thus an ability to manipulate objects like screws and bars. It is vitally important that the shipping crate 
be thoroughly inspected to be sure that all panels and bolts and internal objects (water bowls and food 
trays) are fastened and secured. Nothing should be loose. In addition, make sure that adequate 
ventilation holes are present and any material added like burlap as a visual barrier is adequately 
separated from the bears so that it cannot be pulled through and ingested. All interior surfaces of the 
crate should also be inspected for rough texture or sharp edges. Bears can severely abrade their paws on 
rough surfaces like diamond wire if they are upset during transport (C. Frederick, personal 
communication). For sun and sloth bears, if a wooden crate is used, the inside of the container should  be 
completely lined with sheet iron or other hard metal sheeting with ventilation openings punched through to 
the exterior to prevent sharp edges in the interior of the crate.  

A recommended list of supplies to accompany ground transport would include: omnivore chow for 
food, grapes and orange slices for moisture, a bottle of water and a funnel to add it from outside the crate, 
a flashlight to inspect the animal during transport, and a blanket to cover the crate.  

If the bear is in distress, sometimes food should be offered. It is helpful to include special treats like a 
bottle of honey, which can come in handy to focus or calm a distressed bear. If the animal seems to be 
choking or is panting (overheated or in physical distress), water may be added to offset dehydration or 
wet the fur to help cool them down. The flashlight is critical to see into a dark crate with a dark animal, but 
it might further upset the bear, who should be kept as calm as possible. Placing a blanket over the crate 
may help to calm the bear and/or warm the animal up if the animal seems cold (e.g. shivering, in a tight 
balled posture). Further intervention or examination of a bear during transport is not possible due to the 
dangerous nature of these animals. Medication should only be administered during transportation under 
direction of the sending institution’s veterinarian. 

Safe transport also necessitates 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 
needs good communication among all affected parties, plans for a variety of emergencies and 
contingencies that may arise, and prepares for 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). 

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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It is recommended that a caretaker or member of the veterinary staff familiar with the animal 
accompany the bear. The person accompanying the bear should stay with the animal as long as possible 
prior to loading onto the truck or plane and should check on the animal (listen as a minimum) during any 
stops or layovers where it is possible to do so. Dehydration on longer trips is a concern, so it is important 
to check that water is still available (e.g. every few hours) to the animal and be replenished if it is not. If 
the bear was medicated prior to transport, then a specific set of monitoring instructions should be 
provided by the veterinarian of the sending institution.  

Crate training is highly recommended to desensitize bears to their shipping crate and thereby reduce 
some of the stress associated with transport. Several zoos have reported sun bears injuring themselves 
(broken canines, bloodied paws, lost nails) while upset in the crate. In some cases, the airlines will refuse 
to ship these animals, and they are returned to their institution (C. Frederick, personal communication). It 
is worth noting that bears will often calm down once ground transport has begun (D. Thompson, personal 
communication). If training is not practical due to time constraints, and the bear seems very high strung, 
then the sending institution's veterinarian should be consulted about potential use of medication for light 
sedation during transport. 

Because bears are powerful and destructive, we highly recommend that all shipments be carefully 
planned well in advance of the shipping date to reduce risk to the bear and staff that will be involved in 
the process. Sun bears, due to their temperaments, in particular may not respond well to being crated 
and transported. Planning will allow time to acquire a good quality crate if one is not available. If it is 
difficult locating a good quality crate, contact the BTAG; there are extra crates available. Once a crate has 
been located, develop and execute a plan for crate training the bear, and at this time make sure that staff 
is familiar with the mechanics of the crate. This time may also be used to test any medication that may 
potentially be used. It is very important that the crate be thoroughly secured to the wall during crate 
training, or there is a potential for escape (C Frederick, personal communication). If the bear is likely to 
throw a closed crate door (i.e. there was not sufficient time to properly train the bear to be comfortable 
being closed in the crate), it should be immediately secured or escape is again possible. We advise 
secondary containment and veterinary staff nearby while crating the bear in case of an escape during the 
securing and removing of the crate. Sufficient time for crate training of the bear using a quality crate will 
facilitate a far safer and much less stressful transport experience for everyone concerned. 
 
4.2 Protocols  

Transport protocols should be well defined and clear to all animal care staff. It is recommended that 
bears be given access to the shipping crate to explore it and get used to it prior to shipping. This can be 
done through an active training program as well as feeding the bears in the crate and allowing them to 
play in it. This makes for a smoother journey. Sedatives are not recommended. If sedatives are necessary 
to get the bear in the crate, the bear should be fully alert before transport begins. It is up to the veterinary 
staff to determine this correct timing.  

 

Protocol list for transport:  
• Create and follow a checklist of supplies and steps for shipping the bear starting with giving the 

crate a final, thorough once over for security and safety for bears and humans. 

• Bring extra batteries for the flashlight and extra keys to the padlocks and locks on all crates. 
Other tools (hammer, screwdriver, etc. may also be useful to have on hand). 

• Arrange to have adequate personnel available to assist with moving the crate once the bear is 
secured in the crate. This could include members of your Security team.  

• Ensure that veterinary staff is notified and available, and acquire any necessary medication and 
instructions. 

• In consultation with veterinary staff, decide what food and water should be in the crate and/or how 
it will be added later (in the case of anticipated tranquilization of the bear, food and water may be 
withheld for a period of time). 

• Minimize disturbance in the area of the bear, but also try to make the day as normal as possible. 

• If the bear is to be tranquilized, be sure to eliminate access to food and water according to 
veterinary instructions.  
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• If the bear is to be hand-injected, pole syringed, or darted to administer sedation, consult with the 
veterinary department for safe timing for full recovery before transport. If the bear is trained to 
enter the crate, the time may be substantially lessened, but it should still be adequate enough for 
safety checks, monitoring of the animal, and securing the crate for the initial stage of transport.  

• A qualified staff member should give the okay that the bear is alright so that transport may 
proceed before the bear leaves zoo grounds. 

• The bear should be accompanied by qualified staff to the airport and, if possible, beyond. If 
ground transport is used, it is recommended qualified staff accompany the bear whenever 
possible.  

• The bear and its food and water should be checked before, after, and, if at all possible, during 
transport. 

• Escape is also a risk upon release; the receiving institution should carefully secure the crate to 
the wall of a quarantine cage (come-alongs or heavy chains and large eyebolts in the wall may be 
used). 

• Generally it is desirable to release the bear as soon as possible upon arrival. The receiving 
institution should be notified of any medications the bear received before or during transport as 
well as foods offered. 

• The release should be accompanied by sufficient personnel to manage the crate safely and assist 
with securing the crate. Veterinary staff and secondary containment are again advised as safety 
precautions. 

• The bear should be released into a secure area of at least two rooms (so the bear can be shifted 
between) suitable for containing a large mammal. Ideally each room would meet at least the 
minimum size recommendations for a holding area room. Climbing opportunities should be 
minimized, and generous bedding should be provided in case the bear has been sedated and is 
cold and unstable.  

A light meal may be given prior to dispatch, and food should be provided to an individual traveling 
with the specimen in case of emergency. However, unless an extended period of transport is involved 
(>24 hours), sun and sloth bears do not usually need food during transit. It is important that they receive 
plenty of fluids, so an adequate system of dispensing water should be incorporated into the design of the 
crate. Safe outside access should also be provided for filling the water in an emergency. In the event of 
an unforeseen delay, in addition to water, food (chow and fruit) should be provided once daily. 

Using the bedding the bear gets in its normal daily routine such as straw or hay is recommended. 
Straw is not a recommended bedding substrate for international transport because many countries 
prohibit its importation. Caution should be taken to avoid temperature extremes. Sun and sloth bears may 
be prone to heat stress and/or hypothermia. The ideal temperature range for shipping is 4.44–21.1 °C 
(40–70 °F). Bears being transported in warmer or cooler weather should be transported in an air-
conditioned or heated vehicle. The crate should be placed and secured so that it is well ventilated during 
shipment. Sun and sloth bears travel best when they are not subjected to a lot of visual or auditory 
stimulus, especially during the loading and unloading process. The animals should be kept in darkened 
containers to avoid stimulus from their surroundings. They have a tendency to become aggressive if they 
are disturbed by outside interference or noise. 

Stress can be minimized by reducing the light within the container, the noise level within its vicinity, 
and moving the container to be as level as possible. If the container openings are protected by light 
material or screens, they should not be lifted other than by authorized persons for necessary inspection. 
Bears should be transported individually. Bears that are already familiar with each other can be 
transported in the same vehicle but in separate crates. It is not recommended to ship mothers with young 
cubs. Normally, cubs are not separated from their mothers until they are at least 18 months old. At this 
age they should be transported individually.  

Due to the dangerous nature of sun and sloth bears, they should not be released from their crates 
during transport. In the event of extended shipment delays or illness, the shipping/receiving institutions 
should be notified. Ideally, a qualified staff member should accompany all bear shipments. Crates should 
be designed to allow darting during shipping if necessary. If possible, sun and sloth bear transport should 
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not last longer than three days; however, extended layovers may be unavoidable for international 
shipments. Multiple qualified staff members, ideally including an animal care staff that knows the animal 
and a veterinarian, should accompany all international shipments. Furthermore, in cases of extended 
layovers, it is important to contact the airport cargo supervisors to arrange to be able to stay with the 
bears or at least check on them during their stay in the cargo area. Make inquiries about temperature and 
suitability for animals. Arrange to have them placed in the most quiet and isolated section available. Find 
out if it would be possible to get additional portable fans or heaters if needed. Be sure that the 
aforementioned supplies (food, water, and batteries for a flashlight) will be available or can be 
replenished. 

Upon arriving at their destination, sun and sloth bears should be given access to a quarantine holding 
area as soon as possible. Crates should be securely anchored before releasing the bears. Special care 
should be given to be sure to remember to bring all keys to the padlocks and locks on all crates. 
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Chapter 5. Social Environment 
 
5.1 Group Structure and Size 

Careful consideration should be given to ensure that animal group structures and sizes meet the 
social, physical, and psychological well-being of those animals and facilitate species-appropriate 
behaviors.  

In general, it is recommended that sun and sloth bears not be housed individually for long periods of 
time. Housing sun and sloth bears in male-female pairs or as females with offspring is desired. However, 
there are exceptions. Some individuals seem to do much better alone, and attempts to house them 
socially are not successful.  

 

Breeding pairs: During the breeding season, male and female sun and sloth bears generally show an 
increase in affiliate behaviors. Prior to denning, females become much less tolerant of males and can 
show aggressive behaviors and/or signs of distress. Males and females housed together for breeding can 
remain housed together until right before birth begins, but they should be desensitized to being separated 
well beforehand. Female sloth bears, which have mated in the summer, should be closely monitored. 
Starting in December, the female should be separated at night. Locking the female off-exhibit in holding 
with access to a maternity den, if one is available, will ensure that she does not give birth on exhibit or in 
the presence of the male. The decision of when to separate the female permanently should be based on 
behavioral cues, such as avoiding or being aggressive towards the male and not eating, or physiological 
cues, such as teat development and/or vaginal discharge. The same applies to sun bears, except since 
they are not seasonal breeders, cues should be watched for at about three months post-breeding, with 
preparations starting two to three months post-breeding. Female and cubs will spend most of the first 
three months in the den. The amount of time females spend outside of the den during this period will vary 
greatly by individual.  

 

Mothers and cubs: The AZA Bear TAG recommends that sun and sloth bear offspring remain with their 
mother for at least two years to ensure the proper behavioral and social development of the animals. 
Institutions engaged in sun and sloth bear breeding programs should ensure that they have sufficient 
facilities/enclosures in place to allow the cubs to remain at their facility and to meet the needs of male 
bears during this period if reintroduction to the female and cubs is not possible. The process of separating 
juvenile bears from their mother should be gradual and should involve separation training—reinforcing 
longer and longer periods apart. 
 

All-male groups: Pairs of male sloth bears, both littermates and males of different ages, have been 
housed together successfully for various lengths of time. Success will depend on the temperament of the 
bears and the facilities provided to them. Behavior should be monitored closely as the bears mature and 
reach sexual maturity. Be aware that the proximity of a reproductive female, especially during breeding 
season, may cause behavioral issues between male bears housed together. More research is 
recommended to determine whether this management approach is suitable long-term for sloth bears. No 
data are available for sun bears. 
 
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. However, there is no obvious benefit to sun and 
sloth bears being housed in mixed-species exhibits, and at this time, it is not recommended. Trying either 
sun or sloth bears with other species would likely result in injury to one or both species. 

The use of visual barriers may be necessary when sun and sloth bears are housed next to other 
bears, and care should be taken to monitor the behavior of the animals for signs of negative interactions 
like pacing or other stereotypic behaviors. In cases where a barrier is needed to prevent negative 
interactions, a simple solid visual barrier is usually adequate. However, where agonistic encounters are 
frequent, more drastic steps may need to be taken. For example, the removal of a second, unrelated 
adult female sun bear to a different enclosure, along with access to an off-exhibit area, greatly reduced 
stereotypic pacing in the focal female (Rog et al, 2015). When necessary, male and female bears can be 
housed in adjacent exhibits with or without a visual barrier for management purposes. If females are in 
estrus and putting off strong hormonal smells, it should be considered that male bears will smell them 
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through a solid barrier. Normally, this is not an issue because this is the time that bears would be put 
together. 

  
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. 

Reliably training bears to perform shifting and stationing behaviors is very important prior to beginning 
introductions. During introductions, using cooperative feeding routines by training dominant animals to 
allow more subordinate individuals to gain access to resources may also ensure a more positive 
relationship between the bears. Care should be taken not to reinforce aggressive behaviors by separating 
the bears prematurely during aggressive interactions. However, the intensity of aggression and the health 
of the bears are important considerations to determine whether temporary separation is necessary. 
Trained body presentation behaviors are highly valuable for inspecting bears carefully for potential 
injuries after introductions (See Section 9.1).  

There is a risk of injury in all bear introductions, and this procedure should be well planned, 
intensively monitored, and not rushed. Introduction challenges usually center on animal incompatibility. 
Same sex introductions may have a greater potential for aggressive interactions than introductions of a 
male to a female. Ideally, male sloth bears would not be introduced to each other during the breeding 
season (late spring to early fall), especially in the presence (visual, olfactory, or auditory) of a female. 
When there are challenges introducing a male and female together, a second attempt at introduction can 
be performed during the estrous period because females may be more tolerant of males at this time.  

Staff working with sun and sloth bears should establish a familiar routine when a new bear comes into 
a facility. Diet changes should be introduced gradually. Before introductions are started, the staff and new 
bears should become familiar with each other. Sufficient time should be allowed for each new animal to 
adjust to its new surroundings before beginning the introduction process. This period can take a month or 
more depending upon the individuals involved. Bears should shift, eat regularly, and respond to their 
keepers before the process of introduction begins. All bears should be equally familiar with the entire 
exhibit and holding areas before starting introductions to new animals. If possible, the introductions 
should be initiated in a neutral territory (if otherwise suitable), particularly for the full-contact stage; this 
may help to decrease territorial responses. Prior to attempting introductions (one to two weeks before), 
bears’ diets should be substantially increased so that they are fully satiated and competition for food does 
not become a factor in the introduction.  

It is typically recommended that only two bears be introduced at a time. During initial introductions, 
the number of people present should be limited, and disturbance in the area should be kept to a 
minimum. All stages of introductions should be closely monitored by staff present during the introduction 
period. Animals should be kept in adjacent areas for introductions. The bears should have olfactory and 
visual access to each other without the possibility of injury. They should not be able to get paws or other 
body parts through the access portal during the early stages of the introduction. Positive signs at this 
stage include positive contact vocalizations, attempts at non-aggressive mouth-to-mouth contact, and an 
absence of negative indicators. Negative signs include aggressive displays, attempted slaps and swipes 
that are accompanied by aggressive vocalizations (e.g. growling), barking or growling vocalizations on 
their own, and aggressive charges or lunges at the partition separating the animals. Individuals may also 
show additional signs of stress like pacing, head tossing or other stereotypic behaviors. If any negative 
signs are seen at any stage in the introduction, it is best to go back to the previous step and allow the 
bears to acclimate further before proceeding. The animals should be progressed gradually from visual 
and olfactory interactions to a range of physical contact situations, beginning with limited physical contact 
(i.e., through mesh no greater than 5 x 5 cm [2 x 2 in.]). This should then be increased to allow greater 
contact such as between widely spaced bars 7–10 cm (3–4 in.) apart that allow the bears to physically 
reach through and touch each other. This gradation in contact will provide a means to better assess 
whether or not the animals are ready for full contact introductions.  

Veterinary department staff members should be present or readily available during stages of greater 
physical access and are highly suggested for initial full contact introductions. Introductions should take 
place in a resource-rich environment. During both off-exhibit and subsequent on-exhibit introductions, the 
area should be over-stocked with non-food enrichment because food can increase the risk of aggression. 
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It is critical that enough is offered so that there is no competition for any items, while also providing both 
bears the opportunity to engage in safe activities in addition to interacting with each other. 

When selecting an area for physical introductions, make sure there are no dead ends where one 
animal can corner another. Subordinate animals can be given a greater advantage by performing 
introductions in areas that they are most familiar with. All parts of the enclosure should be clearly visible 
to both animals. Ample escape routes should exist for both bears so that neither can be trapped or 
cornered by the other. Full access introductions should only be done with staff members present to 
separate the animals if necessary. Some aggression and chasing is likely, but the intensity of these 
interactions should be carefully monitored. It is critical during introductions that experienced bear keepers 
able to predict and read bear behavior are present. Sloth bears may be highly vocal as part of 
communicating and establishing dominance.  For both species, vocalizations may make interactions 
seem worse than they are. Allowing the bears to work out differences can be a key component of 
successful introductions.  However, bears may inflict serious injury on one another. Facilities are often 
faced with the challenge of weighing the benefits of allowing aggressive interactions to continue against 
the risks of substantial physical harm. Selecting introduction sites where intervention can occur quickly 
and easily if needed, along with having experienced bear keeping staff available to assist with decision 
making are invaluable to successfully navigating difficult introductions. 

Female sun and sloth bears are often the ones to initiate dominant aggression during initial 
introduction (C Frederick and H. Shewman personal communication). Fighting bears can sometimes be 
separated with water, CO2 fire extinguishers, or any object that makes a loud noise, but these should not 
be relied upon. Aggressively interacting bears may ignore all of these efforts. Separation of the animals 
may be difficult when aggression is intense and the bears are moving quickly. Multiple staff members 
present with radios to communicate the two bears’ positions are critical. One staff member can attempt to 
bring in one of the bears and secure them as the other attempts to station the second bear.  

After physical introductions are complete, the bears should be carefully monitored. Separations of the 
bears may be necessary at night and during feeding. If physical separation is necessary, it would be best 
for the bears to maintain visual contact during the separation to reduce the possibility of aggression when 
putting them back together. Care should also be taken when reintroducing pairs that have been 
separated for prolonged periods of time. Usually reintroductions of bears familiar with each other take 
less time than introductions of unfamiliar bears. Depending on the length of separation and any other 
changes related to the bears’ environment, all stages of introductions may need to be revisited. It is better 
to proceed cautiously, starting multiple steps back from full contact introduction, than to make 
assumptions that the bears are fine when they may not be. Slow and steady is the way to go (Vickery & 
Mason, 2003).  

Ideally young are mother-raised and stay with their mother until it is time to be paired with a mate. In 
the event that a cub needs to be hand-reared, careful planning might allow introduction of a cub to an 
older companion or adult. A physical introduction should only be tried after a period of visual and olfactory 
contact. The physical introduction should be done with care as described above. 
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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.  

Nutrition involves a series of processes whereby an animal uses items in its external environment to 
support internal metabolism (Robbins, 2001). The nutrition and resulting nutritional status of an animal 
are basic to all aspects of health, including growth, reproduction, and disease resistance (Crissey et al., 
1999). Appropriate nutrition and feeding are essential to a comprehensive animal management and 
preventive medicine program. In zoos, the diet provided should be designed based on available data on 
free-ranging diet, known nutrient requirements of the species or a model species, foods available to zoos, 
physiological state, group dynamics, gastrointestinal tract morphology, and age. 

Based upon nuclear DNA (Yu et al., 2004) and morphology (Sacco & van Valkenburgh, 2004), there 
exists strong support for the sun and sloth bear being closely related taxa, and grouping them for 
zoological care considerations for health and nutrition is appropriate. Both sloth and sun bears are Asian 
subtropical or tropical species and markedly distinguished from other bear species, including the Asiatic 
black bear, by their morphological and behavioral specializations that are likely due  to more recent 
adaptive changes (Hall, 1981; Nowak & Paradiso, 1983; Goldman et al., 1989). Though sun bears are 
generally considered highly frugivorous and sloth bears highly insectivorous, both species are able to 
adapt to changing food resources. 

 

Sun bear: The general feeding ecology of the free-ranging sun bear, which is the only bear species 
living in tropical Southeast Asia, shows that this species is adaptable and easily switches from common, 
less energy dense foods, to more energy dense food resources whenever they become available 
(Fredriksson et al., 2006a). Fruit resources are preferred in the diet of free-ranging sun bears, and when 
few fruit resources are available, sun bears fall back primarily on insects. They appear to effectively store 
fat and survive that way during periods of low food availability, a trait shared with other large frugivores 
and omnivores on islands in Southeast Asia, such as the orangutan (Leighton & Leighton, 1983; Knott, 
1998) and the bearded pig (Caldecott, 1988). A study completed through fecal analyses and animal 
observation in East Kalimantan, Indonesia recorded a total count of 115 fruiting plants from 54 genera 
comprising 30 families occurring in the diet of the free-ranging sun bear (Fredriksson et al., 2006a). Sun 
bear fruit feeding observations were unevenly distributed over forest types with more observations in 
high-dry type forests despite fewer fruiting events. It is suggested that this distribution is a side-effect of 
high insect abundance that causes the bears to use these areas more intensively. 

It appears the sun bear has evolved convergently with tropical primates in many ways like being agile 
in trees and able to access a variety of fruit resources when available. They also feed substantially on 
food sources like insects, which are more stable in tropical forests (Kikkawa & Dwyer, 1992). The sun 
bear has evolved a combination of morphological adaptations, which enable it to exploit these two main 
food resources in the tropical rainforest. Their small body size (weight between 25–65 kg [55–133 lb]) 
(Lekagul & McNeely, 1977), extremely long claws, naked foot pads, flattened chest, and strongly inward 
curving feet (Pocock, 1941) allow them to efficiently obtain fruit resources. Their long tongue relative to 
body size (longest of any bear species), mobile lips, nearly naked snout, and large canine teeth for 
opening hardwoods assist in obtaining invertebrate prey. Their exceptionally large paws comparative to 
body size are critical for digging up termites and ants. 

 

Sloth bear: The closest relative of the sun bear, the sloth bear (Yu et al., 2004), currently ranges 
from Nepal, south through India, to Sri Lanka. Insect prey are preferred in the diet of free-ranging sloth 

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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bears, but they also feed on fruits like dates and berries, vegetables, and flowering plants when available 
(Laurie & Seidensticker, 1977; Joshi et al., 1997; Stirling, 1993). A study on wild, sloth bears in Nepal 
indicated seasonal and habitat-related variation exists in their diets (Joshi et al., 1997). When fruits were 
ripe, they were consumed; however, when beetle larvae were present in the grasslands, the bears 
consumed the larvae. Overall, direct observation showed termites remained the staple food throughout 
the year. This study documented that sloth bears, like other bear species but unlike other 
myrmecophagous mammals, can adapt their diet to changing food conditions.  

The sloth bear has evolved a combination of morphological adaptations to exploit their primary diet 
ingredient, insect prey. Sloth bears use their elongated nose and muzzle to confine and ingest termites 
and various species of ants, voluntarily closing their nostrils completely to avoid inhaling insects. The 
sloth bear body is streamlined with limbs designed to efficiently dig in the ground for termites and climb 
trees for honey combs. Sloth bears are the only species of bear specifically adapted to feed on insects. It 
is speculated that the sloth bear was able to enter the myrmecophagous (termite-eating) niche because 
would-be competitors, other animals that feed on insects, are geographically isolated from the sloth bear. 
Sloth bears prefer forested areas, scrub jungles, and grasslands, predominantly at lower elevations. They 
frequent drier forests and prefer locations with rocky outcrops where insect prey is typically abundant 
(Stirling, 1993). 

Sun bears are most accurately described as omnivores while the sloth bear would be categorized as 
primarily insectivorous. The target nutrient range for both species is outlined in Table 6 below. Nutrient 
requirements of these species have not been determined. Consequently, it is appropriate to use a model 
species with known requirements as a guide. Therefore, data are based on domestic nutrient 
requirements for dog, cat, mink, and fox. These encompass both carnivores and omnivores. The 
omnivorous black bear has a gastrointestinal tract that has a long midgut and short hindgut (Stevens & 
Hume, 1995). The long midgut can provide for better extraction of nutrients and possibly microbial 
digestion. It is not known if the gastrointestinal tract of sun and sloth bears mimics that of black bears. 
Bears in zoos readily consume a variety of foods and can develop obesity when the food calories exceed 
their metabolic needs. Regular body weight determination is a good practice for all bears to avoid this 
common occurrence of obesity (Irwin, 2013). 

 

Table 6. Target nutrient ranges for insectivorous, omnivorous species (dry matter basis) 
 Insectivorous1—sloth bear Omnivorous2—sun bear 

Nutrient All All 

Protein (%) 10.00–30.00 10.00–29.60 

Fat (%) 5.00–8.50 5.00–8.50 

Linoleic Acid (mg/kg) 0.50–1.30 1.00–1.30 

Vitamin A (IU/g) 0.50–-9.00 0.50–5.90 

Vitamin D (IU/g) 0.25–-0.75 0.50–0.55 

Vitamin E (mg/kg) 27.00–50.00 27.00–50.00 

Vitamin K (mg/kg) 0.10–1.00 1.00 

Thiamin (mg/kg) 1.00–5.60 1.00–2.25 

Riboflavin (mg/kg) 1.60–10.50 1.60–10.50 

Niacin (mg/kg) 9.60–60.00 9.60–20.00 

Pyridoxine (mg/kg) 1.00–4.00 1.00–1.80 

Folacin (mg/kg) 0.18–0.80 0.18–0.50 

Biotin (mg/kg) 0.07–0.12 0.10–0.12 

Vitamin B12 (mg/kg) 0.02–0.03 0.022–0.03 

Pantothenic acid (mg/kg) 5.00–15.00 7.40–15.00 

Choline (mg/kg) 1200.00–2550.00 1200.00–1700.00 

Calcium (%) 0.29–1.20 0.30–1.20 

Phosphorus (%) 0.26–1.00 0.30–1.00 
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Magnesium (%) 0.03–0.08 0.04–0.06 

Potassium (%) 0.40–0.60 0.40–0.60 

Sodium (%) 0.04–0.30 0.04–0.30 

Iron (mg/kg) 30.00–90.00 30.00–90.00 

Zinc (mg/kg) 50.00–120.00 50.00–120.00 

Copper (mg/kg) 5.00–11.00 7.30–11.00 

Manganese (mg/kg) 4.80–7.20 5.00–7.20 

Iodine (mg/kg) 0.35–2.20 0.90–1.54 

Selenium (mg/kg) 0.10–0.40 0.11–0.35 
1Combination of Dog and Cat (NRC, 2006), Mink (NRC, 1982), and Fox (NRC, 1982). 
2Combination of Dog (NRC, 2006), Mink (NRC, 1982), and Fox (NRC, 1982). 
 

Available information suggests that energy requirements are closely related to body mass, food 
habits, climate, and activity level, but these factors are all interrelated and some exert more influence than 
others. Basal metabolic rates are not species constant and will be higher (as much as twice) for growing 
individuals than for adults (Robbins, 2001). Some individuals have a tendency toward obesity and should 
receive proportionately less food. Each genus or species will need a specific diet that may vary 
seasonally. See Appendix H for a sampling of historical sun and sloth bear diets fed at zoos. Please note 
other appropriate diets may be offered at zoos as long as they meet the target nutrient range set.  A 
comprehensive nutrient analysis of sun and sloth bear diets can be found in Appendix I of these historical 
diets. 

Basal energy expenditure is related to body surface area; Kleiber (1975) concluded fasting 
homeotherms produce 1,000 kcal of heat per square meter of body surface. Kleiber (1975) used 
previously published research to establish the equation 70BWkg

0.75 to express kilocalories needed per day 
for basal metabolic functions. To account for additional needs including muscular activity, tissue 
accretion, thermoregulation, reproduction, and lactation, basal metabolic rate is often multiplied by a 
factor(s). Little data exist on the energy requirements of sun and sloth bears.  Based on a small sample 
size of two managed sloth bears, McNab (1992) determined basal metabolic rate (BMR) to be 15.1 
kcals/kg body weight/day. When the bears were active, this increased by a factor of 2.4–5.7. This basal 
metabolic rate is similar to that of the omnivorous black bear as well as the insectivorous aardvark.  
These are lower metabolic rates than those of the vertebrate consuming brown and polar bears.  
Consequently, feeding strategy accounts for some of the difference between equations for BMR. It is 
expected the omnivorous sun bear may have similar BMR to black and sloth bears.   

The sloth bear BMR (15.1 kcals/kg body weight) x 1.5 is the recommended energy level for initial diet 
formulation for both sun and sloth bears, which should be reassessed based on body weight maintenance 
and body condition. When 2 X this value was fed to the omnivorous spectacled bear ex situ, similar to 
energy requirement for maintenance in dogs (95BWkg0.75), the bears became obese based on a body 
condition score of 9 on a 1-9 (Lisi et al., 2010). Calories offered to both species in zoos vary vastly: 3,416 
+/- 1226 and 2,780 +/- 916 for male and female sun bears respectively and 5,326 +/- 2,327 and 3,821 +/- 
1,483 for male and female sloth bears respectively (Table 7). Consequently, these data do not provide an 
appropriate guide for formulating diets. Body weight and body condition data were unknown/unavailable 
for most of these bears. In addition to body condition, total kcals may vary based on sex, health status, 
activity, enclosure size, and season. The low and or median kcals values from these institutions are 
similar to kcals generated from the recommended equation above.   

Once the diet items are designated, the diet is recommended to be offered in different methods and 
possibly forms to mimic the bears foraging ability in the wild. For example, food can be scattered, 
chopped in multiple sizes, and/or provided in feeders. Enrichment food items used for movement in the 
exhibit or even training for different behaviors should be part of the total diet. This information should be 
recorded and tracked.  
 
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 
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be purchased from reliable, sustainable, and well-managed sources. The nutritional analysis of the food 
should be regularly tested and recorded.  

Diets can be a combination of nutritionally complete foods, produce (fruits, vegetables), insects, and 
meat/bones. Analysis of the diet should include all food offered for enrichment, which may include some 
items naturally consumed by bears but not in the aforementioned categories such as nuts and seeds. 
Consequently, a misc. category is included for these items that can also be high energy.  Table 7 outlines 
the range diets from a variety of institutions for both sun and sloth bears as well as suggested targets. 
Table 8 provides the range of the nutrient analyses of the diets listed in Table 7 as well as the target 
ranges. In general, diets consumed by sun bears in a previous survey (Hunt & Ward, 2003) also fell within 
the ranges noted below. Though diets offered may fall in the food group target ranges, a nutrient analysis 
should be performed to confirm nutrient level targets are met. Foods and products within food group 
categories can vary considerably.   

 

Table 7. Sun and sloth bear sample zoo diets ranges and suggested targets, as fed 

 
Sun Bear Sloth Bear 

 

Food Group 

N=11 
Sample Diet      Target 
Range %           Range % 

N=8 
Sample Diet      Target 
Range %            Range % 

 Nutritionally Complete Food 4.92–66.38        15-50 16.88–84.8         30-60 
 Produce 19.39-88.321      50-702 14.52-78.471      20-402 

 

 

 Insects 0-2.48                13 0.42-1.78            33  
Meat/Bones         0-22.22               0-5 0-0.93                 0-5  
Other/Misc.4 0–1.01                0-5 0–1.67                0-5 

     
1Produce in sample diets ranged from low protein, high starch, low fiber, high fat, high sugar to lower energy, higher 
fiber foods. 
2Recommended items should be low to moderate starch. 
3More insects may be fed as long as the diet meets all nutrient targets. 
4Includes items that would be consumed by free-ranging bears, not represented in other categories such seeds and 
nuts, as well as enrichment items. 
 

Table 8. The range of nutrient analysis for sample sun and sloth bear diets and nutrient targets on a dry matter basis 

Nutrient 
Sun Bear 
Sample Diets 

Sloth Bear 
Sample Diets 

Omnivorous2—sun 
bear Target Range 

Insectivorous1—sloth bear 
Target Range 

Protein (%) 13.9–27.5 16.4–27 10.0–29.6 10.0–30.0 
Fat (%) 5.7–16.8 8.2–10.5 5.0–8.5 5.0–8.5 
Linoleic Acid (mg/kg) 0.45–3.2 1.5–2.6 1.0–1.3 0.5–1.3 
Vitamin A (IU/g) 11.9–44.9 5.7–18.7 0.5–5.9 0.5–9.0 
Vitamin D (IU/g) 0.64–3.8 1.2–1.8 0.5–0.55 0.25–0.75 
Vitamin E (mg/kg) 38.9–137 40.6–153.9 27.0–50.0 27.0–50.0 
Vitamin K (mg/kg) 0.22–1.8 0.65–1.8 1.0 0.1–1.0 
Thiamin (mg/kg) 4.4–31.3 8.3–13.8 1.0–2.25 1.0–5.6 
Riboflavin (mg/kg) 4.2–23.6 3.4–11.2 1.6–10.5 1.6–10.5 
Niacin (mg/kg) 26.4–130 44.2–91.7 9.6–20.0 9.6–60.0 
Pyridoxine (mg/kg) 4.4–15.7 4.6–14.7 1.0–1.8 1.0–4.0 
Folacin (mg/kg) 1.9–7.9 1.4–3.6 0.18–0.5 0.18–0.80 
Biotin (mg/kg) 0.06–0.6 0.09–0.33 0.10–0.12 0.07–0.12 
Vitamin B12 (mg/kg) 0.02–0.2 0.02–0.09 0.022–0.035 0.02–0.035 
Pantothenic acid (mg/kg) 14.4–52.2 10.9–39.3 7.4–15.0 5.0–15.0 
Choline (mg/kg) 387–2308 701–1854 1200–1700 1200–2550 
Calcium (%) 0.49–2.5 0.99–1.47 0.3–1.2 0.29–1.2 
Phosphorus (%) 0.41–1.7 0.71–1.08 0.3–1.0 0.26–1.0 
Magnesium (%) 0.1–0.31 0.15–0.2 0.04–0.06 0.03–0.08 
Potassium (%) 0.66–1.3 0.91–1.02 0.4–0.60 0.4–0.6 
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Sodium (%) 0.18–0.6 0.28–0.57 0.04–0.30 0.04–0.3 
Iron (mg/kg) 96.3–594 218–298 30–90 30–90 
Zinc (mg/kg) 48.2–194 89.6–179 50–120 50–120 
Copper (mg/kg) 5.7–29.1 7.6–17.8 7.3–11.0 5.0–11.0 
Manganese (mg/kg) 13.5–87.8 40.2–90.8 5.0–7.2 4.8–7.2 
Iodine (mg/kg) 0.38–1.5 0.7–1.6 0.9–1.54 0.35–2.2 
Selenium (mg/kg) 0.08–0.55 0.16–0.29 0.11–0.35 0.10–0.40 

1Combination of Dog and Cat (NRC, 2006), Mink (NRC, 1982), and Fox (NRC, 1982). 
2Combination of Dog (NRC, 2006), Mink (NRC, 1982), and Fox (NRC, 1982). 
 

Sun and sloth bears in zoos can be maintained on diets consisting of commercially available, 
nutritionally complete feeds and meat mixes and produce, bones, and insects. Some or all of these 
ingredients, fed in combination, should meet the target nutrient ranges depicted in Table 8 above. 
Nutritionally complete foods have been formulated to meet the needs of a domestic model, often the 
omnivorous dog, and thus contain an appropriate array of nutrients (protein, fats, vitamins and minerals). 
When included in the diet at appropriate levels, additional vitamin and mineral supplementation is not 
necessary. Sun and sloth bears in zoos have been adequately maintained on a range of biscuits including 
dog, omnivore, high fiber and/or low starch primate manufactured foods. Low calorie or “lite” formulas can 
be incorporated to support management of appropriate body condition.  The high fiber content of foods 
such as primate biscuits and insectivore diets (measured as acid detergent fiber) may be considered 
similar to the chitin content of insects considering the similarity between cellulose and chitin (Allen, 1989). 
These types of high fiber foods are appropriate, considering the feeding ecology of sun and sloth bears, 
can promote appropriate body condition and health, and thus should be incorporated into the diet. Bears, 
as omnivores, should metabolically be adapted to handle shifts in types of foods available. Though free 
ranging bears may consume fruits high in sugars and lipids (Fredriksson et al. 2006; Steinmetz et al. 
2013; Joshi, et al. 1997; Voon and Kueh, 1999), this is dependent on season/availability and thus is not 
recommended for bears in managed care on a daily basis. Bears fed seasonal diets in managed care 
should be monitored for appropriate condition changes (mimicking higher body condition and lower body 
condition with season) to avoid obesity. These fruits are also higher in dry matter and fiber than cultivated 
fruits commonly available in the US. Keep in mind, the addition of commercially available produce items 
that are high in water, have readily fermentable sugars, and contain complex carbohydrates in the form of 
starch may cause digestive upset in omnivores (Oftedal et al., 1996). Though insects may not be a 
significant contributor to the ex situ diet, based on limited availability, variety and cost, their nutrient 
content should be considered when formulating diets for sun and sloth bears. In general, termites and 
ants, depending on their developmental state, may be considered a source of protein, low to moderate 
fat, high in chitin, and variable/high in mineral content (Redford and Dorea, 1984). Invertebrates should 
be included in feeders and/or enrichment considering the natural feed ecology of sun and sloth bears. 

Enrichment foods consumed by sun and sloth bears should be considered a part of the diet. All 
dietary enrichment should go through an institutional approval process, including review by nutritionists 
and veterinarians. All new items should be monitored closely when first provided. Ice should be used with 
caution because of several cases of tooth damage in domestic and exotic carnivores treated by zoo 
dentists (Briggs & Scheels, 2005). See section 9.2 Environmental Enrichment for more information on 
food-based enrichment and encouraging species typical behaviors. 

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 sun and sloth bears. 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.  

Meat, meat mixes, and bones may or may not be included in sun and sloth bear diets. It is 
recommended that all meat and meat products originate from animals slaughtered in plants subject to the 
Meat and Poultry Inspection Operations regulations of the USDA Food Safety and Inspection Service 
(FSIS) or under a system of inspection approved by FSIS or comparable. All bones, cartilage, heavy 
connective tissue, lymph glands, and central nervous system tissue should be removed. Likewise, it is 

AZA Accreditation Standard 
 

(2.6.1) Animal food preparation and 
storage must meet all applicable laws 
and/or regulations. 
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recommended that meat and meat products that originate from animals or carcasses designated as 3-D 
(diseased, dying, down) or 4-D (dead, diseased, dying, or destroyed) not be used. Other (non-meat) 
ingredients shall conform to standards as defined by the Association of Feed Control Officials (AAFCO). 
The products shall be routinely monitored for specific microbial populations. The diet should test negative 
for the presence of Salmonella and Listeria and should be within specified tolerance limits for total 
coliforms and E. coli. If bones are fed for abrasion/dental health and for enrichment, bears should be 
monitored for deleterious wear like loss of enamel or damage to the teeth (Briggs & Scheels, 2005). 
Standards for inspecting meat and whole prey items are available in the USDA Manual of Standard 
Operating Procedures for Handling Frozen/Thawed Meat and Prey Items Fed to Captive Exotic Animals 
(Crissey et al., 2001b). 

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, then there should be a staff member responsible for ensuring that toxic plants are not available. 

Bears may manipulate and/or ingest parts of some browse species provided to them. The plants 
should be screened for known toxicities to comparable species like dogs, cats, and humans (Burrows & 
Tyrl, 2001) and the potential to cause obstruction of the gastrointestinal tract (Toddes et al., 1997). 
Whenever a new browse plant is introduced, the bears should be monitored to observe any changes in 
behavior or stool quality that may indicate a potentially adverse reaction. Plant materials growing in and 
around animal habitats should also be evaluated to ensure they are non-toxic because there is a potential 
for animals to ingest parts of these plants (e.g., leaves, stems, bark, seeds, fruits, etc.).  

There is currently no formalized list of approved, safe, or unsafe plant species that are specific to sun 
and sloth bears. The AZA Nutrition SAG and the Association of Zoological Horticulture may be able to 
provide additional recommendations for safe plant species. Bamboo (Phyllostachys species), mulberry 
(Morus species) and hackberry (Celtis species) have been used with no negative effects. Negative effects 
from browse should be reported to veterinary staff and also should also be reported to the AZA Bear TAG 
so that this information can be widely disseminated. 
 
6.3 Nutritional Evaluations 

Body scoring, along with body weight determination, is a best practice technique to allow for 
individual variation in body weights because each individual bear has its optimal body weight and score 
maintained throughout the year or within an appropriate range for seasonality. Body condition scoring 
(BCS) systems provide a spectrum of fatness usually with 1–5 or 1–9 levels (BCS points). Nine point BCS 
systems are more specific and preferred in domestic cats, dogs, horses, and other specifics and have 
been validated against direct and indirect objective measures of fatness (German et al., 2006; Henneke 
et al., 1983; LaFlamme, 1997; Laflamme, 2005; Stevenson & Woods, 2006). One advantage of a 9 point 
body condition scoring system is that scores of 4 (moderate low) and 6 (moderate high) serve as warning 
zones where diet or management changes can be made to avoid reaching body conditions of increased 
possible health risk (low 1–3 and high 7–9 scores).  

A body scoring chart has not been determined for sun or sloth bears. The body condition score sheet 
below (Table 9) was adapted from the Asiatic black bear and may provide a base for which to develop for 
sun and sloth bears (K. Lisi, personal communication). Several publications have examined methods to 
determine body fat/condition for black bears utilizing morphometrics such as girth (Baldwin & Bender, 
2010), bone prominence, skin fold thickness (Noyce et al., 2002), and isotope dilution and bioelectrical 
impedance (Farley & Robbins, 1994). Though these methods may assist with alleviating the subjectivity 
of a visual system, most are not practical or may require manipulation and/or sedation. Managers should 
have a plan to collect information on body condition when bears are sedated for exams. 
 
 
 
 
 
 
 

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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Table 9. Asiatic black bear body scoring chart  
Number Term Description 
1 Emaciated Ribs, spine, pelvic bones prominent from a distance. No visible palpable body 

fat. Obvious loss of muscle mass across entire body. 

2 Very Thin Ribs, spine, pelvic bones easily visible. No visible palpable body fat. Minimal 
loss of muscle mass across entire body. 

3 Thin Ribs easily palpated and may be visible with slight palpable fat deposits. 
Spine, pelvic bones visible. Obvious waist and abdominal tuck when viewed 
from above. 

4 Moderately Thin Ribs easily palpable with minimal fat covering. Slight ridge along back, slight 
rounding over pelvic bones. Neck not obviously thin. 

5 Moderate Ribs palpable without excess fat covering. Back is flat (no crease or ridge), 
rounding over pelvic bones. Animal appears well-muscled, waist and 
abdominal tuck evident. 

6 Moderately Fleshy Ribs palpable with slight excess fat covering. Waist discernible when viewed 
from above. Minimal axial, inguinal, abdominal, and gluteal fat deposition. 
Minimal fat deposition along neck. 

7 Fleshy Ribs palpable with moderate pressure, covered by fat. Waist absent. 
Noticeable fat deposits over hindquarters. Moderate axial (slight “cleavage”), 
inguinal, and abdominal fat deposition. Moderate fat deposition along neck. 
Gluteal fat evidenced by small pouches along inner thighs. 

8 Fat Ribs palpable with heavy pressure. Covered by fat. Heavy fat deposits over 
hindquarters, deposits jiggle as animal walks. Heavy axial (seen as 
“cleavage”), inguinal, and abdominal fat deposition. Heavy fat deposition 
along neck. Gluteal fat evidenced by clearly discernible pouches along inner 
thighs. 

9 Obese Ribs under heavy fat covering. Massive fat deposits over hindquarters; 
deposits jiggle as animal walks. Massive axial, inguinal, and abdominal fat 
deposition. Excessive fat deposition along neck. Gluteal fat evidenced by 
clearly discernible pouches along inner thighs, extending past knees. 

 

 
 
A fecal scoring chart for sloth and sun bears has not been developed. In the literature, 1–5 scales are 

described without a photo record. To minimize this subjective assessment, a scale with photos is highly 
recommended. The below chart (Figure 3) should be used to provide consistency between evaluators. 
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Figure 3. Fecal scoring chart  
Photo courtesy of Nestle Purina 

 

Serum nutrient values should be interpreted with caution. A lack of “normals” and/or small sample 
sizes often precludes accurate comparisons. Some serum nutrients simply reflect intake while others may 
indicate body stores. Twenty-five hydroxycholecalciferol is the most valid measure for assessing vitamin 
D stores because it reflects vitamin D intake over several weeks to months. One, twenty-five 
hydroxycholecalciferol is more reflective of immediate ingestion or exposure and not stores. Retinol has 
been used as criteria of vitamin A status, but serum levels of vitamin A tend to be homeostatically 
controlled at a level that is largely independent of total body reserves. There is a high correlation among 
plasma, dietary intake, and liver levels of alpha tocopherol. However, there are major differences among 
species in normal circulating alpha tocopherol levels, and different animals of the same species tend to 
exhibit individually characteristic plasma alpha tocopherol concentrations (Shrestha et al., 1998). 
Therefore, values of low sample size may not be reflective of vitamin E status. A summary of data on 
carnivores including three to five sun bears was done by Crissey et al., (2001a; 2004) for serum vitamin D 
metabolites, vitamins A and E, carotenoids, cholesterol, high density lipoprotein cholesterol, and low 
density lipoprotein cholesterol. Data were not found on sloth bears.  

Further research into a nutritional component of biliary cancer in sloth bears is needed. Through a 
retrospective unpublished mortality survey conducted by the Cleveland Metroparks Zoo in 2017, 
approximately 63% of the North American population’s adult sloth bear deaths can be attributed to forms 
of digestive carcinomas.  Additionally, at a joint TAG chairs meeting in the Netherlands in 2014, the 
European chairs quoted a European study from 2002 revealing 47.6% of adult sloth bear deaths in 
European zoological facilities were due to similar carcinomas (Thompson, personal communication).  
Subsequent to 2002, European zoos adjusted their diet formulations and are anecdotally reporting fewer 
incidents of cancer.  In general, the European diet composition favors domesticated fruits and vegetables, 
insects and a milk based gruel using semolina to encourage high dietary fiber intake. These changes 
were made with the expressed goal of avoiding high fat, high protein and low fiber found in some 
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commercially made pelleted diets. A complete nutrient analysis of these European diets is recommended. 
High fiber diets have beneficial effects, which also include assisting with controlling body weights and 
satiation.  Appropriate high fiber foods including commercially available nutritionally complete feeds do 
exist for the use in sloth bear diets in the US. At this time, the SSP does not recommend a milk based 
gruel with semolina and wheat bran.  

The SSP will be working more with the Sloth Bear EEP (European Endangered Species Programme), 
the nutrition advisors and other researchers to further investigate this problem.  Additionally, the SSP will 
explore potential genetic links in the circumstance sloth bears are genetically predisposed to cancers in 
lieu of dietary changes. 
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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). 

It is recommended when possible that veterinary staff meet 
with sun and sloth bear keepers and conduct visual health 
inspections on a bi-monthly basis to assess overall health of the 
bears. 

 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. 

Although there are several external reviews on bear 
medicine, veterinarians at each institution should be involved in 
formulating their own institutional protocols for the storage and 
use of drugs that could be used in the care and management of 
bears. Given the wide variation in the staff and equipment 
available to veterinarians at different institutions, no specific 
recommendations can be made. Drugs commonly used in the 
treatment of ursids are the same as those commonly used in domestic canine and feline veterinary 
practices. 

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.  
 
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.  
 Typically a bear will receive a pre-shipment anesthesia and physical examination to rule out 
undetected medical conditions that might postpone or cancel a proposed movement between facilities. 
Assessment of a bear’s physical condition under anesthesia prior to shipment is routine. The examination 
should include confirming the animal’s sex, verifying or placing a transponder or tattoo for permanent 
identification, obtaining a body weight, and scoring the bear’s overall body condition (BCS).  

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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 A thorough physical examination should include a complete dental evaluation, careful attention to skin 
condition, screening for ectoparasites, nail length assessment, and evaluation of the condition of the 
animal’s eyes. Survey radiographs of the thorax and abdomen may be useful, particularly in older 
animals, as well as a careful assessment of the spine and joints for degenerative arthropathies. Basic 
hematology and clinical chemistries should be performed and an additional 2–3 mL of serum obtained for 
banking. Intestinal parasite evaluation (direct and centrifugation screening) and potentially enteric culture 
screening should also be part of any pre-shipment workup. Normal physiological values used for 
reference can be found in Appendix J. 
 Other known or suspected problems should be highlighted, and the results should be forwarded to 
the receiving institution’s veterinary department for review in advance of the shipment. Communication 
between the respective veterinarians will help to avoid overlooking an area of concern and prevent a 
lapse in care. Crate training, started several weeks in advance of the shipment, will facilitate the loading 
of the bear, eliminating an additional anesthetic procedure and helping to minimize the stress on the 
animal. This will necessitate forethought and planning by the animal care staff to ensure success. 
Discussions between the sending and receiving institutions regarding shipping arrangements, crate size, 
loading/unloading concerns, and the idiosyncrasies/needs of the individual bear are essential. 
 In addition, the Department of Agriculture’s State Veterinarian of the receiving state should be 
contacted for information on test requirements necessary for the animal to enter the state, statements that 
need to appear on the health certificate, and the acquisition of permit numbers. For a list of the basic 
examination procedures and diagnostic tests that should be performed during a pre-shipment exam, see 
Section 7.4, 7.5 and Appendix E. 
 
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 E). 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 
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 recommendations have precedence. 

Bears moving from one facility to a new facility should have 
their medical histories shared and discussed between facilities. 
Quarantine keeper care staff should be part of this dialogue in 
order to ensure that they meet the individual bear’s nutritional and 
behavioral needs. Conversion to the receiving institution’s 
standard diet should be completed before an animal is transferred 
out of quarantine. Quarantine keepers should communicate 
regarding the needs of the animal with the staff that will provide the routine keeper care coverage 
following the end of the bear’s quarantine period (if different than quarantine staff), so that necessary 
arrangements can be initiated well in advance of the bear’s release from quarantine. 

A minimum 30 day quarantine period is recommended for bears to assess the health and condition of 
an animal. This standard practice allows for any infectious disease or abnormal condition to become 
apparent. Release from quarantine should be contingent upon the results of diagnostic testing by the 

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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attending veterinarian (see Appendix E).  Medical records for each animal should be accurately 
maintained and easily available during the quarantine period. 

Whenever possible, quarantine should occur in a location away from other ursids in the collection. 
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 are recommended to be appropriately disinfected, as designated by the veterinarian supervising 
quarantine before use with resident animals. Ideally, animals can be quarantined at a hospital or another 
isolated location. If this is not possible and an animal needs to be quarantined in the exhibit facility, 
footbaths, separate footwear, coveralls, and dedicated cleaning tools should all be utilized to prevent 
cross-contamination to other animals in the building. Appropriate disinfection used to clean equipment, 
dishes, and enrichment devices include 0.5% sodium hypochlorite (bleach) or chlorhexidine diacetate. 
The floor and walls of quarantine cages should be constructed of materials like concrete and brick which 
can easily be cleaned and disinfected. Cage furniture should be removable and renewable. It is 
recognized that the size and design of quarantine areas will vary among institutions. Once it has been 
established that the bears are pathogen free then the ability to shift quarantined bears to outdoor runs 
with natural light and substrate is preferred (and recommended for new quarantine area designed for 
ursids) but may not be feasible at all institutions. Shifting ability is necessary to facilitate safe animal care 
staff access for cleaning and disinfection. 
 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. Fecal 
parasite checks should be made at one week intervals during the 
entire quarantine, with a minimum of three consecutive fecal samples negative for endoparasites prior to 
release from quarantine. Feces should also be submitted for microbial culture to rule out the existence of 
enteric pathogens like Salmonella. Treatment for endoparasites should be completed before the end of 
quarantine to avoid contamination of exhibit areas and exposure of other animals. Roundworms are the 
most commonly encountered endoparasites. Anthelmintics, usually dosed as for canids, are more 
effective if repeated as a series. The initial dose should be followed up with a second and possibly a third 
dose at two to three week intervals. Drug classes should be rotated after each series to take advantage of 
the different modes of action and reduce the development of drug resistance. Testing with appropriate 
follow up treatment is preferable to unbridled prophylactic administration of anthelmintics. Recurrence of 
parasitic infestations in bears is a persistent problem. Good sanitation and an aggressive anthelmintic 
protocol will help mitigate the condition 
 The most likely potential zoonotic diseases encountered by animal care staff include endoparasites, 
ectoparasites, ringworm (dermatophytosis), and rabies virus. These diseases are spread by fecal-oral 
transmission, indirect contact with equipment, enrichment devices, and exhibit furniture, and, for rabies, 
via bite wound. Effective measures that help prevent the transmission of these diseases include: 

• Washing hands between and after handling of animals, feces, urine, and other bodily fluids 
• Wearing appropriate personal protective equipment (PPE) such as gloves, goggles, and mask 

when cleaning animal habitats  
• Wearing gloves when handling tissues  
• Having appropriate foot baths  
• Having separate clothing and footwear that is worn only during work  

 
  

 A quarantine examination by the receiving institution to obtain baseline information is recommended. 
Medical records, contraceptive status, and research requests should be reviewed prior to scheduling 
anesthesia for the exam. 

A careful oral exam should be done, as bears are prone to dental calculus, fractured teeth (often 
requiring a vital pulpotomy or root canal), and gingivitis. Dental prophylaxis while under anesthesia is a 
simple, quick procedure that positively impacts the animal’s general health and wellbeing far more than is 
often appreciated. 

AZA Accreditation Standard 
 

(11.1.2) Training and procedures must be 
in place regarding zoonotic diseases. 
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Dermatitis and alopecia are frequent findings and have been tied to atopy, mange, and 
dermatophilosis in several bear species. More commonly, hair loss results from abrasion on artificial 
rockwork or concrete floors with secondary superficial bacterial dermatitis. Contact dermatitis from 
cleaning agents or incomplete rinsing has been suspect as well. Careful cleaning, disinfection, and rinsing 
of holding areas and providing ample, clean bedding will help alleviate the condition. More severe or 
persistent cases will need further diagnostics (culture, skin scrapings, and biopsy) and appropriate 
therapy.  

Overgrown nails should be trimmed regularly, if an animal fails to maintain them itself. Lameness, 
abrasion, and abscessation result when excessively long nails penetrate the foot pads. Do not confuse 
normal nails (which can appear quite long) used for digging and for foraging in rotting logs for an 
abnormal condition. 

Survey radiographs of the leg joints, thorax, and abdomen will help establish a baseline and 
document a number of diseases including spondylitis and joint osteoarthropathies, which are common in 
older animals. Ultrasonography of the abdomen to evaluate the liver may be possible in smaller 
specimens. Asian bears are prone to hepatic and biliary neoplasia which often remains unapparent until it 
is markedly advanced. Icterus of the mucus membranes is sometimes noted as the condition advances. 

Basic hematology and clinical chemistries should be performed, and an additional 2–3 mL of serum 
should be drawn for reference banking. in either a -70 °C (-94 °F) freezer or a frost-free -20 °C (-4 °F) 
freezer for retrospective evaluation..  

Vaccination for rabies should be considered in endemic areas. Other vaccines are not routinely 
administered to sun and sloth bears, but they should be 
considered if warranted by the geographic region or local disease 
concerns. 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.  
 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). 

 
7.4 Preventive Medicine 

Starting during the quarantine period and continuing into 
ongoing daily management, extensive environmental enrichment 
coupled with regular behavioral training can help alleviate 
boredom and diminish stereotypical behaviors. Encouraging 
natural behaviors like foraging by supplying decaying logs to 
manipulate and providing deep bedding materials for nesting are 
simple, inexpensive means of improving the animal’s 
environment, whether in quarantine or on exhibit. Routine and 
regular behavioral training can and should typically be 
accommodated from quarantine on. Resting places can be 
provided by deep bedding or elevated nesting platforms that allow 
the animals to be off the concrete floor surface. Bears should be 
monitored by visual examination on a daily basis by experienced 
animal care professionals to assess appetite, behavior, fecal 
output and consistency, and urine output.  

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 
 

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

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 
 

(2.5.2) 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. 
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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: 
(https://cdn.ymaws.com/www.aazv.org/resource/resmgr/files/aazvveterinaryguidelines2016.pdf).  

A complete physical exam of bears should be performed no less than every two to three years or as 
is recommended based on an animal’s age, health, and management conditions. At each examination, a 
CBC, biochemical profile, and serum for banking should be collected. A complete dental examination and 
cleaning, and evaluation of the nails should be performed. Radiographs and/or abdominal ultrasound 
should be performed as indicated by the age, clinical history, and health concerns. 
 

Neonates: Infant diseases that require medical treatment are rare. Inflammation of the navel caused by 
infection or excessive licking by the dam is occasionally seen. Treatment of the navel should be weighed 
against the potential for problems caused by undue disturbance to the mother and cubs. Taking weights 
and measurements to monitor the development of the cubs should be done in such a way as not to have 
a deleterious effect on the mother-cub relationship. Separation from the mother and changes in the odor 
of the cub as a result of handling or the application of medicine may disrupt the mother-offspring 
relationship. The extent to which bears will tolerate human company depends on the relationship between 
keeper and animal and the character of the individual bear. When in doubt, avoid disturbing the dam and 
cubs. Neonatal care is best left to the dam. The use of cameras in the den will allow monitoring without 
disturbance. Maternal neglect, hypothermia, and hypoglycemia from not nursing or a lack of milk 
production by the dam will put the lives of the cubs at risk. Removal of the cubs from the dam for assisted 
rearing should be considered at this point. 
 

Geriatrics: As bears age, they become less active. Age-related joint changes consistent with 
osteoarthritis or degenerative joint disease are often implicated. Animals exhibiting these changes can be 
supplemented with nutraceutical medications such as chondroitin additives that are easily administered 
with food. Animal discomfort and pain associated with arthritis can be alleviated with oral anti-
inflammatories and/or pain relievers. Overweight animals will add additional stresses to their joints. 
Dietary intake should be monitored closely to maintain an optimal body weight.  

Decreased physical activity may also contribute to overgrowth of claws, requiring more frequent 
trimming. Behavioral training can accomplish this task without the need for immobilization. Worn teeth are 
also common but rarely interfere with the animal’s ability to chew and ingest food. Eye conditions like 
cataracts and lenticular sclerosis (opacity of the lens) are common age-related changes that do not 
always require treatment. When quality of life issues become a concern, discussions regarding humane 
euthanasia are warranted. 
 

Parasite diseases: Parasite control is essential for maintaining good health in bears. While recurrent 
ascarid infestations are most common, other nematode, trematode, and cestode parasites have been 
reported. Some of these parasites are potential zoonotic concerns. Keepers should practice good hygiene 
with frequent hand washing, not eating or drinking while cleaning, and consider using disposable gloves. 
Keepers working with both collection and quarantine animals should manage the quarantine animals at 
the end of their shift whenever possible. Dedicated footwear, coveralls, tools, disposable gloves or proper 
hand washing, and footbaths should be in place to prevent cross-contamination. Heavy parasite loads 
may require screening feces for ova and parasites on a quarterly basis. Anthelmintics, usually dosed as 
for canids, are more effective if repeated as a series. The initial dose should be followed up with a second 
and possibly third dose at two to three week intervals. Drug classes should be rotated after each series to 
take advantage of the different modes of action and reduce the development of drug resistance. Testing 
with appropriate follow up treatment is preferable to unbridled prophylactic administration of anthelmintics. 
Recurrence of parasitic infestations in bears is a persistent problem. Good sanitation and an aggressive 
anthelmintic protocol will help mitigate the condition. 
 

Gastrointestinal diseases: Gastrointestinal disorders, most commonly diarrhea and/or vomiting, are 
commonly encountered. These are often related to endoparasite infections, but can also be related to 

https://cdn.ymaws.com/www.aazv.org/resource/resmgr/files/aazvveterinaryguidelines2016.pdf
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inflammatory bowel disease, gastric or intestinal foreign bodies, liver disease, neoplasia, and other 
conditions. Bears with abnormal stools should have their feces examined for parasites and enteric 
pathogens. Other diagnostics and/or treatments should be determined on a case by case basis. 
 

Non-infectious diseases: Obesity is under-recognized as a problem among bear managers. 
Conscientious tracking of body weight and critical BCS evaluation should be used to adjust dietary intake. 
A moderate quantity of a quality omnivore/carnivore kibble coupled with fresh fruit and vegetables are 
ideal for both maintenance and breeding. Enrichment foods and training rewards should be included in 
the calculations of an animal’s diet (not in addition to it) to help reign in overfeeding. High fiber, reduced 
calorie-type kibble is useful in restricting dietary intake. 

Training sun and sloth bears for regular weights, close exams, dental checks (open mouth), 
injections, and blood draws contribute to preventative husbandry. 
Body scoring charts specifically developed for sun and sloth bear 
to track obesity and body condition would be helpful. Regular 
parasite screening, pest control in the area, and maintaining 
hygienic standards and safe environments are also all part of 
preventative husbandry. 

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).Tuberculosis has not been a concern in bears in 
Western countries. However, reports of cases of M. tuberculosis 
and M. bovis out of a rescue facility in India should alert 
veterinarians to the possibility of TB in imported animals. Monitoring animal care staff for exposure to TB 
as a public health and liability issue would be prudent. 

Preventive medicine considerations for bears in zoos do not commonly include the regular use of 
prophylactic vaccinations. Where endemic rabies is a concern in free-ranging species, which can enter 
bear enclosures, the use of a killed virus rabies vaccine may be warranted. Infectious canine hepatitis 
(ICH) has been reported in bears that were allowed access and exposure to this virus from domestic 
dogs. This is not a common situation for ex situ bears, and use of the canine ICH vaccination is not 
typically warranted. Bears in managed situations in Western countries are not typically vaccinated against 
canine and/or feline distemper, or parvoviruses. To prevent specific disease transmission, vaccinations 
should be updated as appropriate for the species. 

 
 

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).  

 

Chemical immobilizations: Bears respond well to a number of anesthetic protocols and are not 
unusually prone to anesthetic complications. Pre-anesthetic fasting will reduce the incidence of vomiting 
during induction and regurgitation while under anesthesia. The use of husbandry training should be 
encouraged as a means to facilitate chemical immobilizations (see sections 9.1 and 9.3). Bears can be 
trained to accept injections via pole syringe, or by hand. This can reduce stress and excitement and 
improve the response to the anesthetic drugs. In most cases, however, remote drug delivery is 
necessary, including a pole syringe capable of delivering up to 10 ml or a darting system with the same 
volume capability. Due to a thick fat layer over the hindquarters, bears are best darted over the shoulders. 
Keeping unnecessary personnel, peripheral noise, and unusual activity to a minimum will improve the 
response to the anesthetic. Auditory, tactile, and visual stimuli should be kept minimal during the entire 

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. 

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. 
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procedure to avoid unplanned arousal. The safety of the staff is the primary concern when working with 
any bear. Once the bear is immobilized, a blindfold will enhance the effect of chemical immobilizations by 
reducing visual stimuli. The calming effect of this simple technique should not be underestimated.  

Bears are responsive to several anesthetic protocols listed below (Table 10). An excellent review of 
anesthesia dosages and concerns can be found in the ursids chapter of Zoo Animal & Wildlife: 
Immobilization and Anesthesia (West et al., 2014). 

 

Table 10. Recommended anesthetic protocols for sun and sloth bears (Ramsay, 2003; Caulkett, 2014) 
Species Anesthetic agent(s) Dosage (mg/kg) Reversal agent 
Sun Bear  
(H. 
malayanus) 

Ketamine + Medetomidine 2–4 mg/kg + 0.03–0.08 mg/kg IM Atipamazole 0.1–0.4 mg/kg IM 

 Ketamine + Xylazine 6–8 mg/kg + 0.8–0.9 mg/kg IM Yohimbine 0.125 mg/kg IV or IM 
 Tiletamine-Zolazepam   

(Telazol®) 
3.5–5.5 mg/kg IM None 

 Telazol® + Medetomidine 2–2.5 mg/kg + 0.02–0.025 mg/kg 
IM 

Atipamazole 0.06–0.125 mg/kg 
IM 

    
Sloth Bear 
(M. ursinus) 

Ketamine + Xylazine 
 

6–10 mg/kg + 1.4–2.4 mg/kg IM Yohimbine 0.125 mg/kg IV or IM 

 Telazol® 3–6.6 mg/kg IM None 
 Telazol® + Medetomidine 2.3 mg/kg + 0.05 mg/kg IM Atipamazole 0.15–0.25  mg/kg 

IM 
 Telazol® + Ketamine + 

Xylazine 
2.4 mg/kg + 1.96 mg/kg + 0.5 
mg/kg 

Yohimbine 0.125 mg/kg IV or IM 

 Ketamine + Medetomidine 
+ Midazolam 

3.5–4 mg/kg + 0.04–0.05 mg/kg + 
0.05–0.13 mg/kg 

Atipamazole 0.12–0.25 mg/kg IM 

 

Bears should be carefully monitored during anesthetic procedures. Recommended physiological 
monitoring includes: temperature, pulse, respiration, mucus membrane color, capillary refill time, pulse 
oximetry, capnography, indirect blood pressure, and ECG observations. Monitoring oximetric trends and 
providing supplemental oxygen is recommended as a routine procedure whenever feasible. Refer to 
Chapter 6 of the ‘Australasian Husbandry Manual for the Malayan Sun Bear (Helarctos malayanus 
malayanus)’ (Pickard, 1997) for additional information. Below, Table 11 outlines the venipuncture sites in 
bears.  

 

Table 11. Venipuncture sites in bears (Ramsay, 2003; Caulkett, 2014.) 
Venipuncture site Notes 
Lingual Most popular “crisis access” vein for administering emergency drugs quickly 
Jugular Most popular for blood sampling.  
Accessory cephalic Most popular vein for catheterization for short procedures 

Femoral Good backup for venous access if the jugular is unavailable. The femoral artery is the best 
place to sample for arterial blood gasses in bears 

 

Adult bears are too strong and dangerous for manual restraint, but they can be trained for hand 
injections and blood draws (see Chapter 8 for training information). Squeeze cages of sufficient strength 
and integrity can be utilized for injections, blood draws, and other treatments and are an integral part of 
facility design. Cubs may be held under manual restraint with appropriated equipment depending on their 
temperament, behavior, age, and each institution’s comfort level. When manual restraint is not possible, 
anesthetic protocols used in adult bears may be used.  

 
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. 

Sloth and sun bear 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 
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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 sloth and sun bears 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. 

Trauma caused by exhibit mates is also a major concern. 
While the treatment for bite wounds, lacerations, and abscesses 
is fairly standard, working to alleviate the underlying causes is 
ultimately most important. Behavioral changes that may indicate 
a health concern in sun and sloth bears include lethargy, 
anorexia, increased appetite, change in demeanor towards 
keepers (i.e. more aggressive bears become less so or vice-versa), pruritus (itchiness), pacing, 
restlessness, changes in breathing patterns, chewing on bars, and changes in posture. Each institution 
should have clear protocols for animal care staff to relay concerns about the animals to their supervisors 
and to the veterinary staff. 

The decision to isolate an animal should be made on a case by case basis after discussion between 
the veterinary staff and animal care staff. Complete isolation may not be recommended, and allowing 
visual contact with conspecifics may lessen the stress of isolation. If isolation is recommended, providing 
enrichment is important to preventing stereotypic behaviors. Training bears to accept oral medication and 
injection training will facilitate treatment.  

  
AZA-accredited institutions must have a clear and transparent 

process for identifying and addressing sun and sloth bear 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 sun and sloth bear 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 sun and sloth bears both in 
their care and in the wild. As stated earlier, necropsies should be conducted on deceased sun and sloth 
bears 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 Standard 2.5.1 and 2.5.3). If the animal is 
on loan from another facility, then the loan agreement should be consulted as to the owner’s wishes for 
disposition of the carcass; if nothing is stated, then 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 

AZA Accreditation Standard 
 

(2.3.2) Institution facilities must have 
radiographic equipment or have access 
to radiographic services. 

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. 

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. 
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checked for any AZA Sun/Sloth Bear SSP Program approved active research requests that could be filled 
from a necropsy.  

Common causes of euthanasia in sun and sloth bears include arthritis that becomes refractory to 
treatment and neoplasia. Euthanasia should be performed in a humane and compassionate manner, 
utilizing the techniques and procedures outlined in the 2013 American Veterinary Medical Association’s 
Guidelines on Euthanasia and the American Association of Zoo Veterinarians 2006 Guidelines for 
Euthanasia of Non Domestic Animals. When euthanasia is indicated, the animal is usually anesthetized, 
and then administered an intravenous dose of euthanasia solution. Necropsy results should be sent to the 
bear TAG veterinary advisor (Dr. Darin Collins, Woodland Park Zoo (darin.collins@zoo.org). The current 
(2018) American Association of Zoo Veterinarians (www.aazv.org) listing of available species pathology 
and necropsy protocols does not include bear species. It is however, recommended that all sun and sloth 
holding institutions participate in the AAZV Reproductive Health Surveillance Program by submitting the 
requested pathology tissues; those guidelines can be downloaded from their website. 

mailto:darin.collins@zoo.org
http://www.aazv.org/
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Figure 4. Sloth bear mating event. 
Photo credit: Pam Cox   
  
 

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.  

 

Sloth bear: Sloth bears, seen in Figure 4, show a distinct breeding season in May, June and July 
(Stirling, 1993). According to anecdotal reports in zoos, on rare occasions, estrus will occur more than 
once during this period and can take place as late as August (D. Thompson, personal communication).  
Although a female’s estrous behavior may be limited to the days surrounding ovulation, a male’s 

behavioral changes tend to span the entire breeding season 
(C. Frederick, personal communication). 

According to historical studbook data (Vineyard, 2010) 
females are on record to have conceived as young as two 
years old; however, the mean age at first reproduction for 
females is approximately eight years of age. Females have 
continued to reproduce to the age of 27 years in zoos. The 
average age of conception in female sloth bears is 10 years 3 
months. Males follow fairly similar reproductive patterns. They 
have been documented to sire offspring as young as 2 years 
old, with an average age of first reproduction of 7 years 2 
months. Males are known to be capable of reproduction to 23 

years of age, and the average age of sires is 9 years 2 
months.  
 

Males: As noted above, males show interest in females throughout the breeding season. Males may also 
show seasonal restlessness, characterized by increased pacing and masturbatory behaviors, an altered 
appetite and feeding schedule, and a higher frequency of courtship vocalizations during the breeding 
season. Aggressive behaviors are also more likely to occur during this period of the year. When males 
are physically separated from females, but still in visual, auditory, or olfactory contact, the intensity of the 
seasonal restlessness can be greater. Significant weight loss can occur in conjunction with these 
behavior patterns (C. Frederick, personal communication). 
 

Females: During the breeding season, females tend to show more affiliate behaviors with males such as 
play wrestling and generally have more interest in socially interacting with them. Females may also 
engage in more contact vocalization. Some specific vocalizations (e.g. a purr-like noise) that are not 
heard at other times may accompany her becoming receptive. Females have also been observed backing 
into males to solicit mating. Although females may show visible vulva swelling for several weeks during 
the breeding season, actual breeding only takes place across only a couple of days (C. Frederick, 
personal communication). There may be some variation for how many days of breeding are seen, some 
females may stay receptive for longer. 
 

Sun bear: Unlike other bears, sun bears, seen in Figure 5, 
are not seasonal breeders. They are polyestrous, and have 
cycles throughout the year (Spadey et al., 2007; Frederick et 
al., 2010). In one study, estrus was observed across study 
females in 10 out of 12 months (Frederick et al., 2012). Sun 
bear breeding has not been observed to show any seasonal 
pattern (Dathe, 1970; Spadey et al., 2007; Frederick et al., 
2012). A given female sun bear may experience estrus up to 
3 times a year. The inter-estrous interval ranges from 101-131 
days with a mean of 115.7 days ± 6.3 days (Frederick et al., 
2010). However, some females cycle only once a year, others 
twice, and some not at all (Frederick et al., 2010). There is a 

tendency for females to maintain their approximate (non-
Figure 5. Sun bear courtship event.                                                                                                                                                        
Photo credit: Gari Weinraub                                       
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conceptive) cycle patterns annually.  For example, it has been reported that one female at a zoological 
institution experiences estrus in May, September, and January year after year, though the specific dates 
within the months vary (Frederick, 2008). 

According to historical studbook data (Shewman, 2008), female sun bears have been known to 
conceive from 4 years to 27 years and 8 months of age, with a mean age of first conception of 
approximately 9 years and 4 months, and mean and median ages of conception of 11.27 and 10.7 years 
respectively. Sires range in age from 4 years and 2 months to 23 years and 6 months with a mean age of 
first reproduction of 10.45 years. The mean and median ages of documented sires are 11.9 and 12 years 
respectively (Frederick et al., 2013). 

 

Males: Males show more specific interest in females just before, during, and just after each estrus. This 
heightened interest may span two weeks or more. Increased restlessness, pacing, olfactory interest in the 
estrous female and her urine/feces, “following behavior”, courtship vocalizations, more frequent 
masturbation, and erections may be seen. 
 

Females: Entering estrus, females may show an increase in agonistic behaviors; however, during estrus, 
females tend to show more affiliate behaviors, such as increased play wrestling with males (Frederick et 
al., 2010; Frederick et al., 2013). Females may also perform less stereotypic behavior than is usual for the 
particular individual and have a calm, mellow demeanor. A decrease in appetite is often seen. Other 
changes in behavior (e.g., reluctance to shift, nipple grooming, masturbation), specific to that female, may 
consistently signal the onset of her estrus. As females enter estrus the appearance of the vulva changes, 
ultimately displaying a full “open” appearance at what is presumably peak estrus (Frederick et al., 2010); 
see also Figure 6. These changes may start a matter of days or weeks before peak estrus. Sun bear 
female cycles are highly variable (Schwartzenberger et al., 2004; Frederick et al., 2010). 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

  

 

 
Figure 6. Progression of vaginal opening in sun bears: Note the progression of the vaginal opening from 
neutral (e.g. during pseudopregnancy) to late proestrus in the sun bear where the opening enlarges, to a full 
open appearance during peak estrus. Females will vary in their appearance; digital photos can be extremely 
useful in documenting cycle related genital changes.  
Photo Credit: Gari Weinraub 
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Reproductive cycle monitoring: 
Fecal hormonal assays for estrogen 
and progesterone have been validated 
for both sun and sloth bears (S. 
Wasser, personal communication) and 
used to detect estrous cycles in sun 
bears (Schwarzenberger et al., 2004; 
Frederick et al., 2010). More research 
is needed to determine whether urinary 
or blood LH monitoring can be used to 
accurately detect/confirm ovulation. 
Genital changes and vaginal cytology 
have also been used to track the 
reproductive cycle in sun bears, and 
these are an effective and less 
expensive alternative to hormonal 
monitoring (Frederick et al., 2010). 
Figures 6 and 7 illustrate the visual information provided by these alternatives. 
 

Reproductive husbandry requirements:  
 

Sun Bears: Sun bears housed in pairs may have greater reproductive success than those housed in 
triads or larger groups, possibly because of lower levels of agonistic behavior and social stress (Frederick 
et al., 2013). The length of time a pair has been together does not seem to be a strong predictor of when 
a pair will reproduce. Analysis of historical studbook data showed that the length of time a pair of sun 
bears had been together prior to conception ranged from 4 months to 14 years, but the average was 
between 4 and 5 years (Frederick et al., 2013). Since sun bears experience estrus repeatedly throughout 
the year, managers tend to leave pairs together year-round. If pregnancy is suspected, and the female 
has become consistently less tolerant of the male, the pair may be separated a week or two prior to the 
estimated parturition date. The female should be separated from the male, even where pairs remain 
compatible, at least a few days before anticipated parturition to be sure there is no interference from the 
male during delivery or added disturbance to the female. Typically male bears, having been separated 
from the dam prior to birth, are not placed in full contact with cubs. Introduction of sires to cubs once they 
are mobile and somewhat independent (e.g. at 6 months of age) is possible, but it should be pursued with 
caution and only considered where the temperament of both dam and sire would permit it. There is a risk 
of injury to the cub and little information to use for guidance. 

It remains difficult to detect a difference between actual pregnancy and pseudopregnancy (Frederick 
et al., 2012). Partner aggression appears to be greatest at the onset of pseudopregnancy but may taper 
off, so it is best to wait to separate the female from conspecifics until late gestation to be sure it is 
necessary (Frederick, 2008). Anecdotal reports suggest increased social problems during 
pseudopregnancy onset, particularly food competition, are not uncommon, but fully separating animals at 
this time can lead to permanent social difficulties. Diet bumps and other forms of social management to 
keep animals together until late stage suspected pregnancy may be advisable (C. Frederick, personal 
communication).  

Sun bears have an extremely low successful reproductive rate; historically, less than 20% of female 
sun bears housed in North American zoos have reproduced. Problems range from a lack of female 
cycling to possible male fertility issues (for a more complete review see Frederick et al., 2012 and 
Frederick et al., 2013). Close monitoring of females to determine whether or not they are cycling 
(Frederick et al., 2010) and managing their environment to minimize stress (Frederick et al., 2013) are 
strongly advised when attempting to breed this species. As previously stated, more research is needed to 
determine whether urinary or blood LH monitoring can be used to accurately detect/confirm ovulation. 
Development of a reliable pregnancy diagnostic other than late term ultrasound would be extremely 
helpful. More information on male reproductive fertility parameters is essential. 

 

Sloth Bears: Sloth bears also tend to be maintained in pairs throughout the breeding season, but may be 
housed alone at other times, which can increase stress and stereotypy in some individuals (Bauer et al., 
2013). Whether or not sloth bears are maintained in pairs outside of the breeding season varies and 

Figure 7. Vaginal mucous may be observed as early as two weeks 
prior to peak estrus. PAP stained vaginal epithelial cells can indicate 
estrus (left) versus other cycle stages (e.g. pseudopregnancy right). 
For detailed procedures and protocols on collecting vaginal swabs 
and processing the samples please see Frederick et al., 2010.  
Photo Credit: Ravensara Travillion. 
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depends largely on the temperament of the female (D. Thompson, personal communication). Similar to 
sun bears (described above), sloth bear females whether in a pseudo or real pregnancy may also show 
an increased drive to eat and consume calories in fall, which can negatively impact social compatibility 
with others; in these cases a diet increase may be helpful in prolonging continued social interaction in 
otherwise compatible pairs. However, even in compatible pairs, the female should be separated from the 
male prior to anticipated parturition. In sloth bears, this would be mid to late November. Females should 
be isolated and feel secure in their maternity den area. Later visual and olfactory exposure of the male to 
cub(s) followed by limited tactile contact has been observed to be a positive aspect of cub socialization 
(C. Frederick, personal communication). However, similar to sun bears, there is little data to suggest the 
advisability or successful pathway to full contact introduction between sire and offspring. Sloth bear cubs 
are typically sent out in their second spring. Social compatibility between pairs and behavioral issues (e.g. 
in hand-reared animals) have been impediments to breeding success in some cases. Patience and 
careful social introductions can be helpful in these cases. Pregnancy diagnostics and additional male 
reproductive information would greatly benefit this species. All sloth and sun bear ex situ births to date 
have been achieved through natural conception, although two attempts at artificial insemination in sun 
bears have been made. 
 
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 of, 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. 

AI has been attempted without success in sun bears. Techniques were based, in part, on those 
developed for use with the giant panda; see Appendix K. A major problem encountered was the difficulty 
of obtaining sufficient quality and quantity of sperm samples via electroejaculation of males. Other 
difficulties may have stemmed from the precision of the timing of the AI attempt and the sun bear female’s 
ovulation. Further research on ovulation and conception parameters and training techniques for voluntary 
semen collection in bears would greatly benefit any future attempts. A further discussion of assisted 
reproduction in bears can be found in Appendix K.  

 
8.3 Pregnancy and Parturition  

It is extremely important to understand the physiological and behavioral changes that occur 
throughout an animal’s pregnancy. 

 

Sloth bear: Record data from the North American sloth bear studbook (Vineyard, 2010) were analyzed 
using PopLink 1.3 (Faust et al., 2008) to provide summary reproductive parameters for this species in 
managed populations. A total of 129 births were recorded with parturition occurring primarily in December 
(62%) and January (24%) in North American zoos (see Figure 8). Sloth bears have litters of one to three 
cubs, though litters of one or two cubs (accounting for 53% and 45% of sloth bear litters respectively) are 
more common (Vineyard, 2010). Due to the small cub size, problems during parturition for both sun and 
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sloth bears do not occur often, therefore veterinarians do not typically intervene during parturition, but 
maternal neglect post-partum can be an issue as with any mammal.  
 

 

 

 
Sun bear:  Sun bears do not show a notable delay in implantation, which appears to occur within a month 
after mating (Frederick et al., 2012). They are capable of breeding and giving birth in all months of the 
year (see Figure 9). Gestation lengths, based on the interval between mating and birth, vary some by 
report. Frederick et al. (2012) and Schwarzenberger et al. (2004) reported gestations of 103, 109, and 
110 days. A separate report by Dathe (1970) reported shorter gestations of 95-96, and a fourth report 
showed gestation lengths intermittent of these two extremes with lengths of 96, 101, and 105 days 
(Smith, 1979). According to North American studbook records (Shewman, 2008), of the 103 births for 
which there are complete records (e.g. dates), there was a tendency for births to be more frequent in the 
fall (Frederick et al., 2012). This data may relate to anecdotal observations of very behaviorally strong 
estrus cycles in late spring and early summer with greater conceptive success (Frederick, 2008).  
According to studbook data (Shewman, 2008) and PopLink 1.3 analyses (Faust et al., 2008), sun bears 
give birth to litters of 1-2 cubs, and the birth of a single cub is far more common in zoos (90% of births). 
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Pregnancy detection and management: During the initial stages of pregnancy, the steroid hormone 
progesterone is produced by the corpus luteum. As pregnancy progresses, the dominant source of 
progesterone becomes the placenta, where it is produced in large amounts and acts on the uterine 
myometrium. Circulating progesterone is subsequently converted to a wide range of metabolites that are 
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Figure 8. Sloth Bear Births by Month based on NA studbook data (Vineyard, 2010). 

Figure 9. Sun Bear Births by Month based on NA studbook data (Shewman, 2008) 
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excreted into urine and feces (Bronson, 1989). Progesterone metabolites have been measured in sun 
and sloth bear feces; however, hormonal monitoring does not yet provide reliable and unambiguous 
information because it is not yet possible to differentiate between true and pseudopregnant hormone 
profiles in bears (Tsubota et al., 1987; Sato et al., 2001; Clamon et al., 2003; Schulz et al., 2003; 
Frederick et al., 2012). Thus, hormone assays are not reliable indicators for pregnancy in sun or sloth 
bears. Ultrasound remains the surest method to accurately determine pregnancy (Göritz et al., 1997; 
Göritz et al., 2001), particularly if it is performed in the last trimester. Unfortunately, a pseudopregnant 
female can even undergo some preliminary changes such as thickening of the uterine lining (D. Collins, 
personal communication), so early ultrasonography may not be a reliable indicator. Due to the small size 
of bear neonates (e.g. 325g sun bear; 488g sloth bear [Frederick, 2008]), weight gain is not a reliable 
indicator of pregnancy. A pseudopregnant female bear can also show behavioral changes that are 
consistent with pregnancy; for example, increased appetite and aggression or intolerance of social 
partners, den digging, restlessness and stereotypy can all occur. Pseudopregnancy can last as long as a 
true pregnancy and may begin 5–31 days after the peak estrogen of estrus in sun bears (Frederick et al., 
2010; Frederick et al., 2012). As previously stated, developing reliable methods of pregnancy detection 
would greatly facilitate reproductive management of these species.  
 

Sun bear: Physical and behavioral indicators that bears are pregnant and close to giving birth include 
increased nipple development one to seven days prior to birth, vulva changes in the week(s) prior to 
giving birth, increased restlessness, decreased appetite, increased digging behavior, manipulation of 
bedding, and unusual vocalizations and behaviors. The appearance of wet looking, sticky, shiny fur on 
the female’s rear may indicate that she is within hours of delivery (Euwing, 2002; Frederick, 2008). Before 
birth, a very thorough birth management plan including items such as possible neonatal exam 
procedures, hand raising protocols, and communication phone trees should be developed (Frazier 2013; 
See also Appendix L for an example of a birth management plan).   
 

Sloth bear:  Sloth bears show a period of embryonic diapause, whereby embryonic implantation and 
development is delayed. The total time between fertilization and birth is five to eight months (Stirling, 
1993). Sloth bears typically breed during the summer months but do not implant until the fall, around 
November (Laurie and Seidensticker 1977; Joshi et al. 1999). At this point, pregnancy continues as 
normal with an approximately two-month gestation period (Puschmann et al., 1977). During the latter part 
of this two month period, the same physical and behavioral indicators noted for sun bears may be seen in 
sloth bear females as well. Once delayed implantation has occurred, care should be taken to minimize 
disturbance of the female. Loud construction noise, moves to unfamiliar enclosures, and any unusual 
disturbances should be eliminated where possible. Fall shipments for females that have been bred should 
be avoided. As with sun bears, before birth, a very thorough birth management plan should be developed 
(See Appendix L for an example of a birth management plan). Sloth and sun bears should have access to 
their normal diet throughout the brief pregnancy and denning period. Even if females lose interest in food 
when parturition nears, access to food and water should always be given (but see cautionary notes about 
dropping water levels in the next section). More data on the behavioral and physical changes that may 
occur during pregnancy in both sun and sloth bears are needed. 

Facility design, general husbandry, and management are all important considerations for bear 
reproduction. It is important to keep in mind that reproduction requires not just cycling and mating, but 
also maintenance of pregnancy, parturition, and successful cub‐rearing; each of these stages may be 
influenced by various aspects of environment and management. Dathe (1975) reported that sun bears did 
not breed in European zoos until enclosures and feeding were improved. In studies at the Cologne Zoo, 
sun bear pregnancy and cub rearing was most successful in naturalistic exhibits that had spatial and 
acoustic separation from other bear species (Pagel & Kuhme, 1992; L. Kolter, personal communication in 
Frederick et al., 2013). Therefore, careful consideration of facilities, including the maternity area, is crucial 
to optimizing reproduction in these species. 

 
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.” Females’ interest in and use of 
maternity dens may not occur until very late in the pregnancy, ranging from weeks away to hours before 
the birth, but it is important that they be given the opportunity to become familiar with the den. Ideally all 
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major maternity den preparations are completed well in advance, so that females can be given access 
and “test it out”. Ideally, at least two weeks to one month before the birth is anticipated, females should be 
given access to the maternity den.  
 

Maternity dens: Activities should be minimized, kept as quiet as possible, and performed only by familiar 
keepers. A predictable management schedule is recommended prior to and following the birth. The ability 
to monitor the behavior of the females and cubs is important. Ideally, maternity dens are recommended to 
be designed or modified to include closed circuit cameras. This may necessitate the addition of protected 
low or red light options within the den. Maternity areas are recommended to include at least two normal 
sized dens, in addition to a maternity den or box. Isolated females should have access to all of these 
enclosures and, where possible, to an outdoor enclosure for her exclusive use. These arrangements may 
be decisive in determining the welfare status and rearing success of these bears, particularly in the cases 
of primiparous or very nervous females. At least one of the dens available to females in a maternity area 
is recommended to be equipped as a playground, where cubs can experience different materials and 
structures. Ropes, firmly secured tree trunks, and hanging plastic tubs and barrels can be combined with 
flexible climbing frames and resting places. When cubs first start climbing, the floor of the play cage 
should be covered with a thick layer of straw or other suitable bedding for protection from falls. Water 
levels in all drinkers and water features should be dropped when cubs are present. 

The construction materials of any 
denning enclosure and cubbing box 
should provide good ventilation and 
have safe, reliable heating elements 
to avoid under or overheating. The air 
temperature should be warm, but not 
warm enough to make mothers too 
hot. The floor should be a neutral 
temperature, as cubs will, at some 
point, lie directly on this floor (the 
bedding intentionally or 
unintentionally gets pushed aside) for 
stretches of time when the mother 
starts to venture out of the den. A 
number of small openings behind and 
above the female’s resting area will 
facilitate ventilation, but drafts should 
be eliminated. Den temperature 
should be in the range of 10–20 °C 
(50–70 °F) and should be assessed 
using thermometers that can be 
monitored and controlled. The 
temperature of the outer den(s) should also be carefully monitored and kept in within this same 
temperature range. Be aware that maternity den size may affect the optimal temperature. Smaller size 
maternity dens may be on the lower end of the temperature range since the mother’s body will contribute 
more to heating of the den. Signs of temperature discomfort such as panting or leaving the maternity den 
frequently should be monitored when determining/adjusting an appropriate target temperature. Figure 10 
depicts an example of a maternity den. 
 

Nesting material: All bears make extensive use of nesting material, especially pregnant females. For 
females, this provides a bed and insulation so that she does not lose body heat to the ground. Nesting 
material is even more critical when females have young cubs that lose body temperature rapidly.  

Nest material can consist of straw, grasses, or wood wool as long as it is not dusty, moldy, or in seed. 
A mixture of 50% hay and 50% wood wool helps to prevent rapid hay breakdown and minimizes dust in 
the den. Care should always be taken when using wood wool because there have been some concerns 
(entanglement and splinter trauma) with its provision to young animals. The use of long straw in cubbing 
boxes should be avoided because it may cause accidents like strangulation. Nesting material should be 
removed/replaced when possible as urine and feces build up. This can be done routinely while the female 
is using the den but has not yet given birth. 

Figure 10. Example of a sloth bear maternity den                                                                                                                              
Photo Credit: Pam Cox 
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After giving birth, cleaning interventions are recommended to be avoided for several weeks. However, 
additional nesting material can be left in the outer den for females so that they can take it into the 
maternity den themselves. In as little as a few days, females will start coming out of their den periodically 
to eat and drink. After a few weeks, it may be possible to clean the inner maternity den if the female 
tolerates being separated for brief periods of time. This should be done quickly, and no disinfectants 
should be used if cubs are present. Not all females will allow this separation, so it is only recommended 
with females that clearly do.  Training work with the female prior to parturition can build trust and facilitate 
these opportunities. 

Prior to birth, it is very important to monitor animals to prepare for parturition and to identify and 
troubleshoot any problems that may arise. After birth, the use of video cameras and microphones can be 
used to help determine the status of cubs. If a video link is not available within a maternity den, a 
microphone is recommended to monitor the vocalizations of cubs in the den. A video link without a sound 
recorder will provide less information than a microphone because the best indicator of birth is the 
presence of cub vocalizations (Table 12). Monitoring nursing behavior is crucial for determining the likely 
success of rearing. The installation of microphones and/or cameras in the den is preferable to keepers 
entering the maternity area or listening or watching through a peephole. The use of data sheets to record 
nursing, maternal behavior, etc. can be a useful tool for tracking and evaluating how the dam and cub are 
doing. 
 

Table 12. Vocal and behavioral indicators of positive and negative parent-rearing situations 

 

The total time spent in the maternity den by sloth bears in the wild is 1-2 months (Arun et al., 2018). 
Female bears usually stop the intake of food several hours to a day or more before parturition. Ex situ, 
female bears remain with their cubs in the den without feeding or drinking for a period of time that varies, 
but may only be a few days. Therefore, food and water should always be provided in the outer den to give 
the female choice. Presentation should be in a way to minimize disturbance and allow the food to be 
easily removed if uneaten because it is also not unusual for a female to remain with the cubs and not 
leave the dens for longer periods of time.  Please note that if early on, the female is spending a lot of time 
out of the den (lengthy and frequent absences from the cub) then she may not be properly caring for the 
cub. A sun bear mother caring for cubs in a zoo was noted as leaving the maternity den and cub for the 
first postpartum feed days 1-5, and first taking the cubs out of the den with her on days 8-17(Hall and 
Swaisgood, 2009). 

In sloth bears, females accepting and being comfortable with the cubs riding on their backs is a good 
indicator that the bears can be returned to the main enclosure areas. Similarly, in sun bears, the cub(s) 
should be able to readily follow/be carried by the dam prior to reintroduction to main enclosure areas; this 
may happen at around three months of age. Sun bear cubs were recorded first leaving the den without 
maternal assistance on days 66-81 (Hall and Swaisgood, 2009). The outside temperature should be an 
important consideration to determine when cubs can be let out. Cubs should only have limited exposure 
to temperatures <10 °C (50 °F) and should not be exposed to extreme weather conditions (e.g., heavy 
rain, hail, wind, etc.). 
 
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.  

Hand-rearing of healthy bear cubs is not recommended because it is not currently possible to meet 
the behavioral and social needs of bear cubs to promote species-appropriate behaviors in these animals 
as adults. Reproduction has occurred in bears after hand-rearing. It is not known whether the hand-
rearing process has a greater (negative) impact on the reproductive behavior of males or females. 
Behavioral problems have been observed in hand-raised bears.    

Positive Negative 
Humming: rhythmic sounds that are generated 
during breathing out while the cub has a teat, 
part of the mother's fur or one of its own paws in 
its mouth (Pickard, 1997). 

Prolonged squeaking: occasional brief squeaks are normal, but 
permanent or frequently repeated vigorous squeaking may 
indicate a problem; watch closely 
Inattentiveness to squeaking of the cubs 
Leaving the den for extended periods shortly after delivery 
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In situations where the health of the cub is in jeopardy, the AZA Bear TAG does recommend that 
action be taken to address these concerns, but hand-rearing in the absence of conspecifics (parents or 
siblings) should be the last option considered. The decision to hand-rear a bear cub should only be made 
after all the information has been discussed by a cross-section of veterinarians, keepers, and managers 
and when all other options have been exhausted. 

Intervention does not automatically lead to pulling a cub for hand-rearing, but that is a likely outcome. 
Intervention carries with it the risk that the mother, upset by the disturbance involved, will reject the infant 
when she otherwise would have begun care. History, experience, and temperament of the mother should 
be considered when making a decision to intervene. Suggestions for hand-rearing protocols can be found 
in Appendix L. 
 

Milk Composition: In general, most of the carnivores studied to date produce milks similar to dog milk. 
However, of the bears studied, brown and black bear milks are higher in dry matter and fat. Protein is a 
smaller portion of the dry matter; this is presumed to be an adaptation to conserving water and protein 
while fasting in the winter den (Oftedal & Iverson, 1995). Available data on the milk of sun bears is limited 
to one study analyzing one sample from one sun bear in human care (Jenness et al., 1972). The milk 
from this bear appears more similar to dog milk than brown or black bear milk (Table 13). It is not clear if 
non-denning bears would have a different milk composition than denning bears, though sun and sloth 
bears do experience periods of shifting food/nutrient availability. The whey content and whey to casein 
ratio (45:55) of sun bear milk appeared to be higher than black and polar bears. Milks from all bears 
studied are low in lactose (Oftedal & Iverson, 1995; Jenness et al., 1972). 

The selection process for a milk replacement should be based on the levels of nutrients. Depending 
on the data used to formulate a product, it may or may not be appropriate for the target species and/or 
may be applicable to more than one. Commercial cat and dog replacement milks have resulted in healthy 
sun and sloth bears when used in combination with human (products formulated with a higher 
whey:casein ratio) or other milk replacement products (formulated to be lower in lactose). However, lower 
initial growth in hand-reared animals compared to parent-reared cohorts (Tables 14 and 15) could be due 
in part to differences in the composition of mother’s milk and the milk replacements and/or feeding levels.  
 

Table 13. Nutrient content of milk of carnivores, products, and formulas used to hand-rear sun and sloth bears on an 
as fed basis 

Nutrient Composition Table % Dry matter % Fat % Crude protein 
% Carbohydrate 
or lactose Kcal/g 

Domestic dog (Canis familiaris)1 22.7 9.5 7.5 3.8 - 

Brown bear (Ursus arctos)1 31.9 17.1 9.2 2.2 - 

Black bear (Ursus americanus)1 37.6 25.1 7.0 3.0 - 

Sun bear (Helarctos malayanus)2 27.2 10.8 8.4 3.2 - 

Esbilac® Powder3 97.89 43.0 34.4 15.1 5.85 

KMR® Reconstituted 1:23 19.7 5.26 8.71 4.45 0.92 

Multimilk Powder3 97.0 55.0 30.0 3.42 5.96 

Goat Milk, canned evaporated4 20.6 0.2 7.55 11.35 0.78 

Cream, Heavy Whipping4 42.3 37.0 2.05 2.79 3.45 

Cream, Light Whipping4 36.5 30.9 2.17 2.96 2.92 

Enfamil® liquid5 9.93 3.80 1.52 6.97 0.68 

Sun bear Zoo 1 6 18.6 5.5 5.5 3.2 0.93 

Sun bear Zoo 2 7 12.5 5.1 3.3 4.9 0.75 

Sun bear Zoo 6, 0-10 days 8 12.8 5.6 4.5 2.0 0.77 

Sun bear Zoo 6, 11-18 days 8 18.2 9.2 6.0 1.71 1.1 

Sun bear Zoo 6, 19 days + 8 15.09 7.6 4.98 1.42 0.92 
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Sun bear Zoo 7 9 15.7 4.5 4.3 5.65 0.79 

Sloth bear Zoo 4, 0-8 days 10 47.08 18.39 2.89 2.81 1.90 

Sloth bear Zoo 4, 9-15 days 10 20.73 12.16 4.13 3.31 1.36 

Sloth bear Zoo 4, 16-28 days 10 18.05 9.17 4.23 3.54 1.11 

Sloth bear Zoo 4, 29 days + 10 17.37 4.83 4.25 3.03 1.06 

Sloth bear Zoo 5 11 20.31 8.91 7.43 2.37 1.12 
1Oftedal, O.T. and Iverson, S.J. 1995. Comparative Analysis of Nonhuman Milks A. Phylogenetic Variation in the Gross Composition 
of Milks. In Handbook of Milk Composition. Ed. R.J. Jensen. Academic Press, Inc. San Diego CA. pp:749-788. 
2Jenness, R., A.W. Erickson, J.J Craighead. 1972. Comparative Aspects of Milk from Four Species of Bears. J.Mammalogy. vol 
53(1):34-47. 
3Pet Ag, Inc. 201 Keyes Ave, Hampshire, IL 60140. 
4Manufacturer not listed 
5Mead Johnson 2400 W Lloyd Expressway, Evansville, IN 47712 
6Recipe is 71.20% cow milk, 25.43% eggs, 3.24% glucose powder, and 0.13% pentavite (Bayer Australia Ltd, PO Box 903, 875 
Pacific Highway, Pymble NSW 2073, Australia). 
7Recipe is 50% enfamil liquid to 50% esbilac liquid with 1 drop of lactaid per 100 ml. 
8Recipe days 1–10: 13.11% Esbilac Powder, 86.89% water; recipe days11–18: 9.21 % Esbilac powder, 9.43% Multi milk powder, 
81.36% water; recipe days 28+: 7.65% Esbilac powder, 7.83% Multimilk powder, 84.51% water. 
9Recipe is 50% evaporated milk liquid to 50% water with a small amount of Nutriderm added. 
10Recipe days 2–8: 24.15% evaporated goats milk liquid, 24.15% distilled water, 48.30% heavy whipping cream, 0.85% poly vi sol 
vitamins, and 2.55% yogurt with 1 drop of lactaid/113 ml; recipe days 9–15: 46.88% distilled water, 23.44% evaporated goats milk 
liquid, 6.25% multi-milk powder, and 23.44% heavy whipping cream with 3 drops lactaid/120 ml; recipe days 16–28: 46.88% distilled 
water, 23.44% evaporated goats milk liquid, 6.25% multi-milk powder, 11.72%% heavy whipping cream, and  11.72% half-n-half 
with 3 drops lactaid120 ml; recipe days 29+: 46.88% distilled water, 23.44% evaporated goats milk liquid, 6.25% multi-milk powder, 
11.72% light whipping cream, and 11.72% half-n-half with 3 drops lactaid120 ml. 
11Recipe is 44% KMR liquid, 44% water, and 12% multi milk powder and lactaid 1 drop/100 ml. 
 

Formula Selection: It appears that, over time, formulas for these species have evolved from cow’s milk, 
to puppy/kitten milk replacements, to the incorporation of human, higher whey milk replacement 
combinations. Based on the milk from other bear species, there is a suspected higher fat content in the 
milk of sloth and sun bears. This has resulted in the addition of fat in the form of eggs or creams in some 
formulas. The association of lactobezoar formation with high casein formulas in the rearing of a 
spectacled bear cub and in humans has been reviewed by Edwards (1997). Though several casein based 
formulas have been mentioned above, some of the records did not include comments on formula 
tolerance, gas, bloating, poor stool, or abnormalities including lactobezoar. From Table 13, only Zoo 4 
reported initial gas and bloating. Based on limited data, sun bear milk appears to contain less casein than 
what has been noted in other bear species (Jenness, 1972). A conservative approach would be to 
consider these data when selecting/formulating hand-rearing formulas for sun and sloth bears. Formulas 
fed as specified by the manufacturer should not need additional vitamin and mineral supplementation. 
Considering some commercial products may contain levels of lactose greater than bear milk, use of 
lactose digesting products is warranted.  
 

Amount to Feed: The amount of formula fed should be based on body weight and the energy content of 
the formula, see Table 13. Preliminary growth data gathered on hand-reared animals varied due to 
differences in formula energy and/or amounts fed. A minimum average daily gain (ADG) target for sun 
bears may be 40-60 g/day (0-60 days of age) and 90 g/day (60-291 days of age). A minimum ADG target 
for sloth bears may be 25 g/day (0-16 days of age), 55-80 g/day (17-120 days of age), followed by 200 
g/day (121-364 days of age). Energy levels fed to support these target ranges has been estimated to be 
180-260 kcals/kg body weight per day for sun bears prior to introduction of solids and 200 kcals/kg body 
per day for sloth bears. Energy levels appear to overlap for the sloth and sun bears because mid-growth 
rates may overlap. The amount to feed per day can be calculated using the energy density of the chosen 
formula (kcals/g). Body condition and growth rate should be used to assess the cub’s progress. Formula 
fed as a percent of body weight ranged from 20-33% per day. Consequently, if the energy content of the 
formula is not considered, animals can be grossly under or over fed. Cubs should be weighed daily at the 
same time of day to allow accurate comparison of weight over time; weighing before or after a feed can 
significantly affect the weight of the bear (Weber, 1969). 
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Feeding Schedule: The maximum stomach capacity of an omnivore may be in general 5% of body 
weight. Bears typically feed in a frenzied manner; therefore, it is important to make sure formula is 
consumed in a slow and consistent manner. Zoos that hand reared cubs, offered formula every 2-3 hours 
for the first few weeks. Then, over the next few months, the feeds would be reduced, slowly spreading out 
the hours in between feeding. Consistent, small meals can help avoid gastrointestinal tract stress. 
Animals should not be fed as much as they will take; this often leads to overfeeding and diarrhea 
(Rosenthal, 1994) 
 

Feeding Apparatus: In general, for sun and sloth bears, human preemie nipples were used in the first 
few weeks, before all zoos switched to either a human nipple or lamp nipple. Rosenthal (1994) noted to 
make sure the hole in the nipple is not too big because bears cannot handle rapid flow. A wide selection 
of nipple types and openings should be available because some trial and error may be needed to find the 
best nipple to use with each individual cub. Due to species tendencies sloth bear cubs may exhibit 
particularly strong suction taking in formula too quickly or inverting the nipple. Bottles and bowls should 
be cleaned and sanitized between feedings. After cleaning, bottles can be boiled to avoid contamination 
from the environment.  
 

Weaning: The basic philosophy for bear weaning has been to start introducing solid foods to the milk. 
Gradually reduce bottle feedings while introducing formula in a bowl (Rosenthal, 1994). The bowl should 
contain formula with some dry, nutritionally complete food and perhaps other soft foods including mashed 
fruits and cooked vegetables. For sun bears, solids were introduced at 28 days, 60 days, 71 days, or 93 
days. For sloth bears, solids were introduced at 60 days for two institutions. One sun bear was weaned at 
120 days and one sloth bear at 180 days. However, it is not clear from the other records on both species 
when the other bears were completely weaned (See Tables 13-15 for information on the nutrient content 
of milk and formulas used for sun and sloth bears and the average daily gain of parent/hand reared bears 
at various institutions.).  
 
Table 14. Average daily gain for two hand-reared (HR) sun bears at two institutions. 

  Average daily gain, grams/day 
Days of age HR Zoo 1 HR Zoo 2 
0-60 63 41 
60-91 93 - 
60-291 - 88 

 

Table 15. Average daily gain for two parented-reared (PR) sloth bears at one institution and two hand-reared (HR) 
sloth bears at two institutions 

  Average daily gain, grams/day 
Days of age PR Zoo 3 PR Zoo 3 HR Zoo 4 HR Zoo 5 
0-16 - - 14 25 
17-120 78 71 53 91 
121-364 216 204 206 - 

 
Growth: Growth curves for hand-reared bears (sun, n=2 and sloth, n=2) and parent-reared bears (sloth, 
n=2), are shown in Figures 11–15. Broken line plots best fitted these data. Hand-reared sun bears 
appeared to have a break in their growth rate at 60 days; they had an ADG of 41-63 g/day prior to 60 
days which accelerated 88-93 g/day after 60 days (Table 14, Figures 11 and 12). Differences in early 
growth are most likely due to differences in energy content of the formulas and/or amount fed. This 
increase in growth rate for both bears appears to coincide with the introduction of solids, but details are 
lacking for Zoo 1. Sloth bears appeared to have 3 breaks in growth rate, but later growth is missing for 
Zoo 5 (Table 15, Figures 13, 14 and 15). Growth from day 0 to day 16 ranged from 14-25 g/day and for 
day 17-120, 53-91 g/day. Energy content of the formulas fed at Zoo 4 and 5 may have been similar with 
amounts fed contributing to the difference in growth rates. Zoo 4 experienced early on formula 
intolerance, which contributed to early on lower growth. Post day 121, though the hand-reared bear at 
Zoo 4 initially grew slower than parent-reared bears, later growth was similar 204-216 g/day (Table 15). 
Data on free ranging and managed parent-reared bears are needed to critically review these growth 
rates. These data on 5 bears should be considered preliminary. 
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Figure 11. Growth rates of two hand-reared sun bears at two institutions to 300 
days 

Figure 12. Growth rates of two hand-reared sun bears at two institutions to 120 
days 
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Figure 14. Growth rate of two parent-reared sloth bears at one institution and two hand-reared 
sloth bears at two institutions to 150 days 

Figure 13. Growth rate of two parent-reared sloth bears at one institution and two hand-
reared sloth bears at two institutions to 365 days 
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Food Safety/Sanitation: Formula should be stored and refrigerated separate from food for human 
consumption. Formula over 24 hours old should be discarded. Bottles and nipples used should be 
cleaned and disinfected between feeds.  
 

Record Keeping: Accurate records are critical to assess progress of the hand-rearing process. Date, 
days old, body weight, formula strength, amount consumed, stool condition, urination/defecation (stool 
quality), medications/treatments, and comments on behavior including feeding response should be 
recorded. Electronic files facilitate quick assessment and summarizing.  
 

Feeding and Eliminating: When feeding young bears, they should be placed on their stomach on a flat 
surface. Cubs held in an upright or head back position during feeding are more prone to aspiration and 
death. Cubs should be stimulated to urinate and defecate after each feeding. For cubs that have issues 
with gas or bloating stimulating prior to feeding may be necessary. 
 

Socialization: Cubs should be socialized with conspecifics as soon as possible in hand-rearing 
situations. Exposure to adult bear role models should ideally begin as soon as it is feasible. Olfactory 
contact between adults and cubs can be initiated by exchanging the bedding used by these animals. 
Visual access is important, especially when physical animal contact (animals in the same exhibit) is not 
possible. Hand-reared cubs can have limited contact with adults when they are self-sufficient (~2-3 
months). Four months of age may be too late to initiate conspecific interaction because previous 
experiences have shown that by then, cubs have become very human oriented and lack bear social skills 
(Euing, 2002). Introductions to adults should follow a similar process to that described in section 4.3 
(Introductions and Reintroductions). If animals cannot be housed together in the same enclosure, limited 
physical contact is the next best approach. When limited physical contact is given, 2.5 x 2.5 cm (1 x 1 in.) 
mesh is recommended. 

For additional information and advice on hand-raising please contact the program coordinator for sun 
or sloth bears. 
 

Recommended Equipment: 
• Isolette/incubator (set at 29 °C [85 °F])  

Figure 15. Growth rate of two parent-reared sloth bears at one institution and two hand-reared sloth bears 
at two institutions to 30 days 
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• Sheepskins/synthetic fleece pads  
• Heating pad (set on low with a double thickness of bedding place over half the pad enabling 

neonates to move if they become too warm)  
• Bottles/nipples  
• Milk replacement formula  
• Supplemental lactase enzyme (Lactaid®) to decrease gastrointestinal upset  
• Electrolytes like Pedialyte® can be used in place of water for the first few feedings or if diarrhea 

develops 
• Scale to measure weights daily  
• Thermostat so that body temperature can be monitored daily to determine when the neonates are 

able to maintain their own body temperature  
 
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.  

Contraception should only be considered when a “stop breeding” recommendation has been made by 
the species’ AZA Breeding and Transfer Plan. Because there have been issues with contraception in 
bears, for example, females not cycling again after contraception use ends, it is the position of both the 
sun and sloth bear programs that contraceptive use be avoided if at all possible. Managing animals to 
prevent breeding (i.e., separation during estrus) is the preferred method to avoid unwanted pregnancies. 
It is strongly advised that prior to initiating contraception, both the appropriate program leader and AZA 
Reproductive Management Center be consulted. Details on current products and application can be 
found on the AZA Reproductive Management Center (RMC) webpage:  www.stlzoo.org/contraception. 
Research is needed into safe, effective and reversible contraception for bears. 

http://www.stlzoo.org/contraception
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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). 

Husbandry behaviors recommended for a routine husbandry-training program for ex situ sun and 
sloth bears are presented in Table 16 below. Descriptions of how to train some of these behaviors can be 
found in ‘The Australasian Husbandry Manual for the Malayan Sun Bear (Helarctos malayanus 
malayanus)’ (Pickard, 1997).  
 

Table 16. Recommended behaviors for a routine husbandry-training program 
Behavior Description/information 
Shifting Goes to the area indicated    
Stationing Moves to a spot and stays calmly                                                                                                                                                                                
Target Touches a target with paws, mouth, or other parts of the body 
Mouth open Opens mouth for teeth inspection and administration of oral medications 
Body presentation Presents parts of the body (as cued) against the mesh 
Paw presentations Presents paw for nail trimming and medicating cracked paw pads  

Paws down Puts paws on floor to prevent bears from swiping or swatting at animal care 
staff 

Nipple present Presents nipple; used to determine reproductive status 

Abdomen present Presents abdomen; used to perform ultrasound monitoring of reproductive 
status 

Hold Holds any of the above behavior until released 
Scale  Sits or stands on scale until released  
 

The following behaviors have been trained as part of advanced husbandry training programs for 
bears and should be included within routine training sessions (Table 17). A more detailed description of 
how to train blood draws can be found in ‘Training Bears for Voluntary Blood Collection’ (Pratte, 2010). 
 

Table 17. Recommended behaviors and procedures for advanced husbandry training programs 
Behavior/procedure Description/information 
Hand-injection  
 
Pole Injection  
Blood Draw 

Hip presentation & desensitization of syringe & blunt needle (intra- 
muscular injection); leg presentation & desensitization (sub-cu injection) 
Accepts pole injection  
Blood draw from forelimb or top of feet. 

Eye presentation Eye presentation and desensitization to equipment; application of drops 
to eyes 

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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Ear presentation 
 

Ear presentation and desensitization to swabs, syringe, thermometer in 
both ears, manual rubbing etc. 

Teeth inspection 
 

Teeth inspection and desensitization to tongue depressor on tongue 
and gums 

Genital presentation (male)  Genital presentation, palpating testes, manipulating penis/sheath 
Voluntary ejaculation* For reproductive assessment and future assisted reproduction 
Urine collection For use in physiological and reproductive assessments  
Ultrasound  Holds position while ultrasound probe used externally  
Vulva presentation To allow vaginal swabs to be taken for reproductive monitoring 
 

Because bears appear most enthusiastic at the beginning of a training session, this may be the most 
effective time to train new behaviors. When training a new behavior only one trainer should be 
conditioning that behavior to ensure consistency (Ramirez, 1999).  Once the behavior is learned, the 
initial trainer can teach the other animal caretakers the cues and criteria. They should work directly with 
the new behavior’s trainer so that methods are consistent, and the responses from the bears should be 
analyzed together (Ramirez, 1999). Bears are extremely food motivated, so use caution to prevent bears 
from getting overly aggressive or frantic during training sessions.  Training bears can be dangerous when 
close physical contact is required (e.g., during genital palpations etc.) so these procedures should only be 
attempted by experienced personnel. It is best to engage in a training session after bears have received a 
portion of their diet because they are not too hungry and can focus better. To avoid frustration, training 
sessions should be kept short (Vickery & Mason, 2004).  Also to avoid frustration and competition, 
animals housed together should be separated for training sessions or all animals should be engaged at 
the same time.  Do not ignore one animal while training another or it could create aggression.  Food is 
often used as the primary reinforcer.  Daily produce or part of the diet should be used to avoid extra 
calories being added that would result in weight gain.   

Most zoos train bears to recall; some examples of successful recalls that have been used are a 
double whistle and calling the bear’s name, or moving a door pin (available in the open position) to 
produce a distinctive clanging noise.   
 
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 sun and sloth bears to interact with. Some 
suggestions include providing food in a variety of ways (i.e., frozen in ice or in a manner that necessitates 
an animal solve simple puzzles to obtain it), using the presence or scent/sounds of other animals of the 
same or different species, and incorporating an animal training (husbandry or behavioral research) 
regime in the daily schedule.  

Enrichment programs for sun and sloth bears should take into account the natural history of the 
species, individual needs of the animals, and facility constraints. The sun and sloth bear enrichment plan 
should include the following elements: goal setting, planning and approval process, implementation, 
documentation/record-keeping, evaluation, and subsequent program refinement. The sun and sloth bear 
enrichment program should ensure that all non-food 
environmental enrichment devices (EEDs) are “sun and sloth 
bear” safe and are presented on a variable schedule to prevent 
habituation. AZA-accredited institutions must have a formal 
written enrichment program that promotes sun and sloth bear-
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). 

Sun and sloth bear enrichment programs should be 
integrated with veterinary care, nutrition, and animal training 
programs to maximize the effectiveness and quality of animal 

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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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). 

Bears are highly intelligent and behaviorally complex. They 
should have an environment where they can be stimulated both 
cognitively and physically. Bears should live in an environment 
where they can engage in a repertoire of natural behavior 
including foraging, feeding, and other species-appropriate 
behaviors. Providing animals with a variety of appropriate natural 
materials, structures, and substrates will enable bears to 
undertake a wide range of natural activities. Complex topography, 
vegetation, artificial constructions and the provision of a variety of substrates form integral parts of the 
physical environment. Changes should be made to all aspects of the physical environment (e.g., moving 
furniture, changing topography, adding trees). These changes are important and should be done 
regularly.  
 Providing a wide range of food items can add variety to the environment. However, all food items 
provided should be evaluated as part of the complete diet and should be analyzed to determine whether 
they meet the nutritional and behavioral requirements of the bears. While the large diversity of food items 
eaten by sun and sloth bears in the wild cannot be easily simulated in zoos, the diet should be as varied 
as much as possible and aim to reflect the widest possible range of food eaten in the wild. Fasting days 
are not appropriate for sun or sloth bears.  

The majority of food fed to bears should be provided in ways that promote species appropriate 
foraging and feeding behavior. In the wild, foraging not only involves the intake of food but also its 
acquisition by climbing, digging, or hunting, because most of the bears’ food is scattered and rarely found 
in large aggregations (Ward & Kynaston, 1995). This means that food requirements cannot be met in a 
single meal but involve foraging throughout the day. The method of feeding in zoos should take into 
account all of these aspects of foraging in the wild. Multiple feedings (at least three) throughout the day 
are recommended for bears to insure that the animals have sufficient opportunity to forage for their food. 
Most of the food should be scattered throughout the outdoor enclosure and included within feeders that 
increase the amount of work that the bears have to perform to gain access to it. Unpredictable scatter 
feeds can promote a wide range of foraging behaviors in bears, increase the time spent foraging, and 
help to prevent the development of abnormal or stereotypic behavior (Forthman et al., 1992; Fischbacher 
& Schmid, 1999). It may be appropriate to feed some of the higher calorie foods to individual bears 
separately, indoors to insure that each bear has equal access to these foods.  

In addition to scatter feeding, food should be offered in arboreal locations so that animals have to 
climb or adopt a bipedal posture to reach it, and buried to encourage them to dig. Puzzle feeders can 
promote activity and encourage species-specific foraging behaviors. Live prey in the form of insects such 
as crickets, mealworms, and wax worms are important to add to Asian bear diets for variety and to 
stimulate these natural foraging behaviors. Insects should be placed in containers, hidden in logs, etc. to 
challenge the bears and not allow them to consume the insects quickly. 
 A varied selection of enrichment initiatives should be included in the daily husbandry of bears by 
offering a range of stimuli. Provided enrichment initiatives are frequently changed and offered at 
unpredictable times of the day; this will increase the potential level of stimulation within the environment. 
Food enrichment is particularly valuable because it stimulates all the animal’s senses and elicits 
exploration and manipulation. Natural and artificial objects provide an opportunity for extensive 
manipulation. However, adult bears are inclined to lose interest in an object within a few days (Carlstead 
et al., 1991), and stimulation of a variety of natural behaviors can only be maintained if objects are 
frequently changed (Huber, 1996). Unpredictability with feeding enrichment in sun bears has been shown 
to increase time spent and the diversity of foraging behaviors shown (Schneider et al., 2014).  However, 
consecutive presentations of some forms of enrichment may yield a longer lasting effects on exploratory 
and stereotypic behaviors, than intermittent presentations (Anderson et al., 2010). Hard plastic feeder 
tubes, pills, bobbins and tires that can be purchased from one of several companies such as Wildlife Toy 
Box, Boomer Ball, or Otto Environmental are often given to sun and sloth bears. Food and or scents can 
be added to the toys to increase investigative activity and encourage foraging. Training bears is a form of 
enrichment as well. It is stimulating to them and challenges their intelligence and their eagerness to learn 
new things (Frederick, 1997). Training basic behaviors such as shifting allows keepers to add enrichment 

AZA Accreditation Standard 
 

(1.6.2) The institution must have a 
specific paid staff member(s) or 
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program oversight, implementation, 
assessment, and interdepartmental 
coordination of enrichment efforts. 
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items to different spaces throughout the day.  Table 18 shows examples of sun and sloth bear enrichment 
from AZA zoos.  Additional ideas for sun and sloth bear enrichment can be found at the Shape of 
Enrichment website (enrichment.org).  See Appendix O for a sample written enrichment plan and 
documents. 
 

Table 18:  Examples of sun and sloth bear enrichment from AZA zoos 
Item Description Behaviors Encouraged Safety Notes 
Bedding Wood wool, hay, straw Nesting  
Bones Knuckle & thigh bones Foraging, clawing out 

marrow, alternate source of 
protein 

 

Browse Mulberry, vetch, clover, new 
logs, pine cones, bamboo 

Natural variety of 
vegetation, foraging 

Staff should be able to 
identify various plants 
and only offer those 
approved by veterinary 
staff. 

Bubbles Kids scented varieties for air 
bubbles and bubble bath 

Mental stimulation Non-toxic, edible 

Fabric Blankets, stuffed animals, old 
clothes 

Can hide food to 
encourage foraging.  Offer 
as nesting material. 

Not suitable for all 
animals based on their 
likelihood of ingestion or 
entanglement 

Feeder toys Balls, tubes, etc. sold through 
enrichment companies 

Foraging, problem solving, 
slow rate of consumption 

 

Firehose toys Lanyards, ball-shaped, hammock Hide food, encourage 
manipulation, elevated 
resting space 

Secure with nuts and 
bolts hidden. 

Fruit Melons, peaches, berries, 
coconut, pumpkin 

Variety of diet, natural 
foraging, extend feed 
duration 

Pits should be removed 
to prevent impaction 
(avocado, peaches, etc.) 

Ice treats Freeze almost any approved 
treat in water or juice 

Cool on a hot day  

Miscellaneous food 
treats 

Sugarcane, corn stalks, honey, 
peanut butter, nuts in or out of 
shell 

Variety of diet presentation, 
foraging, mimic natural diet 

 

Miscellaneous 
Protein 

Mealworms, crickets, mice, fish, 
hard-boiled eggs 

Foraging, natural diet  

Non-feeder toys Boomer balls, etc. Play  
Olfactory 
stimulation 

Perfume, spices, Listerine, 
catnip, fresh herbs, extracts 

Mental stimulation, rubbing, 
grooming 

 

Paper products Boxes, feed sacks, newspaper, 
cardboard tubes 

Hide food, use as alternate 
bedding 

Remove any tape, glue, 
staples, etc. before giving 

Vegetables Sweet potato, tomato Variety of diet presentation Can be fed cooked or 
raw based on animal 
needs 

“Zoo” scents Fur, feathers, etc. from animals 
within the zoo. 

Mental stimulation, 
olfactory 

Vet approval is 
recommended as well as 
some form of sterilization 
(UV, autoclave, etc.) 

 
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. The AZA Bear TAG recommends that all sun and sloth 
bear training be done in a protected contact setting. All institutions are strongly recommended to develop 
a safety policy for all human and animal interactions including details for animal training, medical 
procedures, enrichment, and day to day management. Most animals quickly adapt to daily routines, 
shifting readily when consistently reinforced for doing so, as well as accepting training to allow routine 
and non-routine veterinary tasks. Operant conditioning and protected contact training following the 
established protocols within each institution will greatly assist veterinary examinations and procedures. 
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Careful attention should be given to space outside enclosures as sun and sloth bears will grab at 
items that are within their reach. Both of these bear species have very dexterous claws, and care should 
be taken to secure all locks. A mesh size of 5 x 5 cm (2 x 2 in.) is recommended to deter the bears from 
reaching out of the enclosure. An additional means of protecting animal care staff members from the 
reach of bears is to install a Lexan drop-down barrier that can be pulled down to cover the outside of the 
bars/mesh. This moveable barrier can be used to protect workers in the indoor areas, minimize sound 
disturbances, and to protect the bears from cold conditions. All blind spots within indoor enclosure areas 
should be eliminated. Mirrors can be used in pre-existing facilities with blind spots, but new exhibits 
should be designed to avoid these if possible. Training will often be more successful when bears can be 
separated into individual holding areas. It is recommended that all facilities housing bears have sufficient 
numbers of holding areas for all the bears in the collection.  

All new bear enclosures should be designed to allow safe and easy access to bears, under protected 
contact, for husbandry training. The use of chutes to control position is a helpful part of training many of 
the behaviors listed above in Tables 16 and 17. An interaction/training area should be large enough for 
animal care staff to gain access to all of the bear (e.g., the complete length, width, and height of the 
animal). Having the ability to position trainers at the head and side of the animal (at a right angle) is very 
helpful for training. Options for different types, sizes, and locations of access ports should be included 
within the design of bear enclosures.  

All indoor training areas should be well-lit to ensure the safety of animal care staff. Multiple locations 
for training bears should be included in the design of all outdoor enclosure areas. Indoor areas should 
include doors that are designed for the attachment of transfer crates. This enables the routine training of 
crating behaviors and the safe transfer of animals when needed. Heavy-duty anchors and attachment 
points for the crate should be included. Built-in scales that are easily accessible to get consistent and 
frequent weights are also recommended. 

To enhance the effectiveness of the husbandry-training program, all animal care staff members that 
will potentially interact with the bears (e.g., keepers, managers, veterinarians, vet-techs, etc.) should 
participate in training sessions in order to desensitize bears to their presence. Gaining positive 
reinforcement from vet staff can cause bears to have less apprehension at their presence. When food is 
used as a reinforcer in training, care should be taken to avoid rewarding animals to a point where 
significant weight gain occurs. All food used in training should be included as part of the overall diet 
composition and analysis and should be approved by vet and curator staff as well as any nutritionists 
working with the zoo.  
 
9.4 Staff Skills and Training 

Sun and sloth bear staff members should be trained in all areas of sun and sloth bear 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. The following skills are 
recommended for all animal caretakers involved with the ex situ management of sun and sloth bears:   

• Keepers and managers should have an in-depth understanding of the species natural history and 
the individual’s history. 
 

• Keepers and managers should have an in-depth understanding of the individual’s behaviors, an 
understanding of the function of those behaviors, and the ability to describe those behaviors 
orally and in writing. 

 

• Keepers should be able to recognize signs of illness and injury in the bear species they are 
working with and to communicate those signs orally or in writing to managers and veterinarians. 

 

• Keepers should be able to accurately assess the appropriate level of cleanliness and safety of the 
animal’s exhibit, holding area, and food-preparation area. 

 

• Keepers should have an understanding of the species’ natural diet and foraging style. 
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• Keepers should have good time-management abilities including skills in prioritizing tasks. A 
routine day can be very busy and have many unexpected things come up that need to be dealt 
with calmly and efficiently. 

 

• Keepers should adhere to all institutional safety and management protocols.  
 

• Keepers and managers should have an understanding of enrichment concepts and have a 
commitment to consistently enhance the environments of the species in their care. 
 

• Keepers should understand the concepts of animal learning and training, be able to use a variety 
of techniques (e.g., habituation, counterconditioning, operant conditioning) to train the animals 
under their care, and to create a training plan (identifying training steps, cues, and criteria). Also, 
trainers should be flexible and responsive to the bear’s reaction to the training session. 

 

• Managers should understand the concepts of animal learning and training, be able to coach 
keepers in all aspects of training, review their training plans, look for consistency among keepers 
in their training techniques, and help their teams prioritize training, enrichment, and other 
husbandry goals. 
 

Creativity, motivation, and patience are necessary qualities in staff that will help facilitate a good 
training and enrichment program. Communication with staff from other zoos who work with similar species 
is critical in gaining skills and brainstorming challenges that may arise. There are many resources on-line 
as well. For further information, please contact current SSP Coordinators or TAG Chair. 
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Chapter 10. Research 

 
10.1 Known Methodologies 

AZA believes that contemporary sun and sloth bear 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 in both 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. 

The sun and sloth bear programs, under the auspices of the 
AZA Bear TAG, are AZA entities charged with recommending species for management by member 
institutions. The IUCN/SSC Bear Specialist Group (BSG) functions to bring international focus and 
information sharing for these species. For a list of BSG Species Co-chairs and published bear field 
research from the journal Ursus, see www.bearbiology.com. Several universities (e.g. University of 
Montana, University of Minnesota, University of Washington, and University of Tennessee at Knoxville) 
have professors involved in sun or sloth bear research. However, situations change and students 
interested in pursuing work with these species should research current specialists working in the area and 
institutions with which they are affiliated. For input on ongoing research or areas requiring further 
investigation please refer to the BSG website or contact the TAG Research Advisor (current contact 
information available from the AZA animal programs database: 
https://ams.aza.org/eweb/DynamicPage.aspx?Site=AZA&WebKey=8f652949-31be-4387-876f-
f49a2d7263b2). 

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. 

All sound research approaches should be viable for use with sun and sloth bears as long as they do 
not require extensive surgery, or cause prolonged pain or discomfort. The following methodologies are 
routinely used by researchers looking at bears: 

• Behavioral observation 
• Fecal hormone analysis for reproductive monitoring 
• Scat analyses for food studies  
• Fecal DNA analysis 

 

 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 

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. 
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demonstrated commitment to scientific 
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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 
conservation initiatives identified by Taxon Advisory Groups 
(TAGs) or Species Survival Plans® (SSP) Programs.  
 
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. There is a big need for information on sun and 
sloth bears. Animal keepers in a zoo setting can fill many knowledge gaps. Listed are just a few of the 
topics that need attention. 

 

Temperature and humidity: The appropriateness of housing these tropical bear species in northern 
climate zoos where they experience extended periods of colder weather, lower humidity than what they 
would experience in the wild. The effects of this on reproductive potential, life span, joint problems, 
psychological well-being, etc. is unknown and should be investigated. 

 

Light: Research is needed that would compare behavioral and health issues in northern zoos vs. 
southern zoos in an effort to find a correlation between these issues and day length.  

Numerous incidents of squamous cell carcinomas have been documented in sun bears. There is a 
great deal of speculation that excessive exposure to UV light, such as occurs in open concrete bear 
grottos lacking shade and foliage, may contribute to the carcinomas and other eye problems. More 
research is needed on the extent of the occurrences, causes, treatments and preventative measures for 
these conditions.  

 

Sound and Vibration: Sun and sloth bears have been observed to react with distress and stereotypic 
behavior to loud or unusual noises. Bear hearing is considered to be good, but nothing is known 
definitively about their hearing acuity or frequency ranges heard. Both of these are areas needing further 
research for these species. 
 

Group Structure and Size: Almost nothing is known about sun bear social behaviors in the wild. Field 
work undertaken to study sun bear social behavior would be extremely valuable for answering important 
questions like how males and females associate and form breeding pairs, how long mothers and cubs 
maintain a social relationship. More research is recommended to determine whether all-male groups are 
a suitable long-term management approach for sloth bears based on safety to bears and success rates. 
 

Influence of Others: The effects of housing sun and sloth bears in various social configurations (0.1, 1.0, 
1.1, 1.2, 0.2, 1.1.2) on psychological well-being, and potential impact on reproduction, health, longevity is 
unknown. Social condition influences should be monitored to assist in future recommendations for these 
species. 
 

Introductions and Reintroductions: Studies further investigating introduction techniques would provide 
valuable insight into how introductions can be performed as safely and effectively as possible. 
 

Nutritional Requirements: An investigation into seasonal changes in nutritional needs of sun and sloth 
bears would be highly valuable. Some zoos have reported that their sun bears will increase their appetite 
in fall and winter and decrease it in the summer. The opposite pattern has been described for sloth bears. 
Data tracking of weights, appetite, and related behavior changes (i.e. aggression) associated with 
changing seasons (onset and during) could be utilized to identify these changes. Data on free ranging 

AZA Accreditation Standard 
 

(5.1) Scientific studies must be under the 
direction of a paid or unpaid staff member 
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AZA Accreditation Standard 
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guidelines for publication of findings. 
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and managed parent-reared bears would be needed to review growth rates and determine accurate 
nutritional requirements.  
 

Diets: An investigation into seasonal food preferences would be valuable to enable better diet 
formulation.  
              

Nutrition Evaluation: The AZA sun and sloth bear Programs could work on a body-matrix that can be 
used to help assess proper weight and condition for bears. Beverly L. Roeder, DVM, PhD Brigham Young 
University, has an ongoing nutritional study determining carbon and nitrogen isotopes present in sun bear 
hair from bears maintained in zoos with distinct geographic isoclines.  
 

Management of Diseases and Disorders: Little information on common diseases and disorders for sun 
and sloth bears is currently available, and more research is required in these species. Specifically, further 
research into a nutritional component of biliary cancer in sloth bears is needed. 
 
Reproduction: Sun bears in zoos had expressed low reproductive rates providing the impetus to import 
new founder animals (Frederick et al., 2013).  However, concern remained that these newly imported 
animals would have similar reproductive challenges. In anticipation of this the entire H. m. euryspilus 
population of imported (1996, 2000) sun bears were subjects in a reproductive study which concluded in 
2006 (Frederick, 2008). Manuscripts resulting from this work are Frederick et al., 2010, Frederick et al., 
2012, and Frederick et al., 2013. Questions raised from this study that remain a concern for this species 
are listed below: 
 

• How to stimulate females to cycle 
• How to train male sun bears for voluntary EE 
• Sperm quality assessment and EE 
• Pregnancy detection 
• LH assay for ovulation detection 
• Data on successfully breeding pairs 
• Hand-rearing 
• Behavioral and physical changes during pregnancy 
• Techniques to preserve and freeze semen 

 
Contraception: An emerging need for contraception of ursids in zoos has underscored the need for 
information on the safety of currently available contraceptives in bears. 
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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. 

Both the sun and sloth bear populations are very small, so for the foreseeable future there will be no 
animals considered surplus.   
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Appendix A: Accreditation Standards by Chapter 
 

The following specific standards of care relevant to sun and sloth bears 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 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. 

(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.  
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(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 or unpaid 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
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(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: Recordkeeping Guidelines for Group Accessions 
 
Developed by the AZA Institutional Data Management Scientific Advisory Group 
Published 23 May 2014 
Edited to replace the document entitled “Updated Data Entry for Groups” published 16 December 2002 
 

Animals can be accessioned into a collection as either individuals or as part of a group. The term "group" 
has many definitions when used in zoos and aquariums, and is usually defined by its application, such as 
a social group or animals grouped for husbandry purposes. To provide a consistent language that can be 
used throughout the Association of Zoos and Aquariums (AZA), the term “group accession”, as defined by 
the AZA Institutional Data Management Scientific Advisory Group (IDMAG),  

• contains multiple animals of the same species or subspecies, which 
• cannot be differentiated from one another, either physically (there are no scars or color pattern 

differences), artificially (they are not tagged or transpondered), or spatially (they are not held in 
separate enclosures), and 

• are cared for as a whole. 
 

Thus, no individually accessioned animals are included in a group accession and no individually 
identifiable animals are included in a group accession. As soon as an animal becomes individually 
identifiable, it is recommended that it be split from the group record and accessioned as an individual. For 
example, large clutches of amphibian tadpoles should first be accessioned as a group; then as individuals 
become identifiable, they should be removed from the group record and accessioned as individuals. 
Otherwise, information about an individual animal that could otherwise be tracked through the animal’s life 
will be lost in the group record. An exception to this occurs occasionally when a group member is 
removed and temporarily held separately for medical treatment, with the expectation that it will be 
returned to the group when treatment ends. In this case, the animal remains part of the group even 
though separated from it. As with individual records, group record accession numbers should not 
duplicate any other accession number, and once a group accession number has been assigned, it should 
not be changed. 
 

Group accession provides less information on specific individuals than does individual accession. Group 
records make information less retrievable, and often need more clarifying comments than individual 
records. Whenever information applies to only part of the group, notes should be used to indicate which 
animal(s) the information applies to. It is of utmost importance that these notes be thorough and clear so 
future readers can easily understand them. Examples of information needing additional notations in group 
records include, but are not limited to, parentage when not every member of the group has the ˘the group. 
Thus, though it is preferable to accession animals as individuals, a group accession can capture 
considerable information when individual accession is not appropriate. 
 

Although colonies are often confused with groups, the term “colony” should be used to designate truly 
colonial organisms:  those that must live and function as an intact unit, such as corals and eusocial 
insects. Individuals within a colony are components of a single entity rather than separate members of a 
group. Also, colony members generally cannot be counted and true census data is not possible, so for the 
purposes of inventory, a colony is a singular unit while a group is composed of a number of individuals. 
However, for accessioning purposes, colonies are treated in the same manner as are groups. 
 
Examples of Appropriate Group Accessions 

• A group of animals that are not individually identifiable and are the same species or subspecies. 
Your institution receives 50 Puerto Rican crested toad tadpoles to rear. Unless each tadpole 
is raised in a separate numbered tank, there is no way to tell one tadpole from another. All 
tadpoles housed together are accessioned as one group. 

• Colonial species, such as coral or eusocial insects (e.g., some species of bees or ants). 
Your institution receives a piece of coral. Since the coral is in one piece, you accession it as a 
group of one. You make a note of the dimensions or mass of the piece to give an estimate of 
colony size, since it is not possible to count individual animals in the colony. In the inventory, 
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the colony counts as one animal. When a section of the coral breaks off, you accession that 
new piece as a new colony. 

• A self-sustaining, breeding group of small rodents or insects. 
Your institution has a large number of Cairo spiny mice. No daily count is made, though births 
and deaths increase and decrease the count. A census is taken periodically, and the new 
count is recorded by sex and life stage. Exact counts are made whenever possible – for 
example, when the group is moved to a new enclosure. 

• Young born to several females of the same species or subspecies and raised together without 
means of identifying which offspring were born to which mother. 

A flock of 3.6 peafowl raise 25 chicks this year. Identity of the hens incubating each nest, 
hatch dates, and number of chicks hatched from each nest can be determined and recorded. 
However, unless the chicks are caught and banded at hatching, once the mothers and chicks 
join the main flock, it is no longer possible to tell which chicks belong to which females. All 
chicks in the flock have the same possible parents: all the peacocks and those peahens that 
incubated the nests. The chicks are accessioned as a group and are split out only when they 
are banded or tagged (and are thus individually identifiable).  

• Historical records for a species or subspecies for which there is insufficient information to attribute 
events to specific individuals. 

Some of your historical records are found as simple lists of events. Though there are dates 
for all transactions, and maybe even specified vendors or recipients for those events, you 
cannot create individual records for any of these animals without additional information: there 
is nothing connecting any specific individual to both acquisition and disposition information. If 
additional information is uncovered that makes this connection, then that individual can be 
removed from the group accession and given an individual record. 

  
Managing Group Records 
Maintaining Group Records - As with individual records, group records should also be maintained and 
updated. Addition of animals through births or transactions such as loans, purchases, donations, or trades 
are entered as acquisitions. Subtraction of animals through deaths or transactions such as loans, sales, 
donations, or trades are entered as dispositions.  
 

Weights and lengths can be entered into a group record even if that data cannot be attributed to a specific 
individual. This information is still useful in describing the overall condition of group members, although 
care should be given to describe the animal that the measurement came from. For example, is the animal 
a juvenile or a breeding adult?  Is it healthy, or sickly?  Alternatively, average and/or median 
measurements can be entered into the record to give an indication of what size a "normal" individual 
might be. In this case, notes should include the maximum and minimum measurements, and how many 
animals were measured to calculate the average or median. 
 

Censuses - Groups should be censused at regular intervals - ideally, no longer than one inter-birth 
interval.   Institutions should establish and follow a census schedule for each group.   An inventory must 
be done at least once yearly (AZA Accreditation Standard 1.4.1) but the frequency at which a group is 
censused depends on species biology, husbandry protocols, and animal welfare. For species in which 
births/hatches and deaths tend to go undetected, or for species that have high fecundity and mortality 
(which makes counting every animal very difficult or impossible), census data should be obtained more 
frequently than for species with longer inter-birth intervals. These more frequent censuses should not be 
undertaken when intrusion on the group has a negative effect on the welfare of the group, e.g., disruption 
of maternal care.  
 

Censuses should provide as much detail as possible by recording numbers in distinctive life stages (such 
as newborn, immature, adult) and/or sex ratio (such as male, female, unknown/undetermined). If the 
census count is estimated, the estimation method and (when possible) the accuracy of the estimate 
should be included. When updating the sex ratio, who sexed the animals and how they were sexed 
should also be recorded. 
 

Splitting And Combining (Merging) Groups - Splitting animals from groups and combining groups together 
are realities of group management. Animals may be removed to create additional groups, or perhaps new 
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animals are received from another institution. When new groups are created, new group records also 
need to be created. However, if the entire group moves to a new location (such as a different tank), it 
retains the same accession number, and notation of the change in location is made.  
 

When a single group is split into two or more groups, one of the new groups keeps the original accession 
number and the others are assigned new accession numbers. This is also true if a portion of a group is 
sent to another institution:  the subgroup making the transfer must have an accession number distinct 
from that of the main group. The accession number(s) for the new group(s) should follow institutional 
procedures for the assignment of new accession numbers. Note of the new group accession number(s) 
should appear in the originating group record, and the new group accession record(s) should contain the 
originating group number. The reason for the split should be entered into both the originating and new 
group records.  
 

When two or more groups combine to form a larger group, all but one of the groups are deaccessioned 
and their counts brought to zero. Notes in all the group records should indicate why the groups were 
merged, as well as the accession numbers of all groups involved – both the closed (empty) groups and 
the remaining group. 
 

In all cases of splits and merges, the date of creation of the new record should be the same as the date of 
removal from the previous group or individual. Detailed notes should explain the reasons for all splits and 
merges.  
 

Merging Individuals Into Groups and Splitting Individuals From Groups - Good husbandry dictates the use 
of identification methods that allow animals to be tracked as individuals whenever possible (AZA 
Accreditation Standard 1.4.3). Thus, most institutions initially accession newly-acquired animals as 
individual animals with individual identifiers. 
 

Despite the best intentions, individual identification sometimes becomes impossible. For example, birds in 
large aviaries lose their bands; small frogs in a large terrarium die and decompose without being noticed. 
When individual identification of several of the animals in the group is lost and can’t be resolved in a 
reasonable amount of time, it is best to move all potentially unidentifiable animals to a group record, by 
either creating a new group or merging them into an existing group. As with splitting and merging groups, 
the group record should contain the identities of the originating individuals and the individual records 
should show the new group identity. If the animals in the group ever become individually identifiable 
again, they can be split back to individual records to better capture demographic information. If this 
occurs, new accession numbers are generally needed for the new individual records since it is rarely 
possible to know which old individual record would apply to the newly identifiable group member. 
 

Conversely, if one or more group members become identifiable, for example, the previously unbanded 
young of the year are caught up and banded, they should be split from the group record and given 
individual accessions. The group record should include the individual numbers assigned, and the records 
of all individuals should show the number of the originating group. In the case of new individual records, 
information particular to the animal being given the individual record (if known) should be transferred to 
the individual record. This includes birth date, origin, parent identification, etc. As in the cases of splitting 
and merging groups, the date of creation of the new record is the same as the date of removal from the 
previous group or individual, and detailed notes should explain the reasons for all changes in accession 
type. 
 

Transfers Between Institutions - When accessioning a number of animals that were received from another 
institution, the new animals should be accessioned using the same type of record that the sending 
institution used, regardless of how the animals will ultimately be managed. If a group is received but the 
members will be managed as individuals, they should be accessioned as a group first, then split out as 
individuals. Similarly, if a number of individuals are received but the plan is to manage them as a group, 
they should be accessioned as individuals, then merged into a group. Although this is an extra step in the 
accession process, it allows the records from both institutions to more seamlessly link. 
 

Removing Individuals From Historical Group Records - The decision of whether to use individual or group 
accession for historical records should be made thoughtfully and carefully. As detailed above, group 
accession should be used if there is insufficient information to create an accurate individual record. The 
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use of group accession is preferable to the inclusion of “best guess” information, i.e. fiction, to fill the 
information necessary to complete an individual record. 
 

If additional information is later found that allows the creation of an individual record for one of the 
members of a historical group record, the procedure for removal from the group is different from that for 
current records. This situation is treated differently because the historical individual was not truly part of a 
group accession – the information necessary for a complete individual record was merely not known and 
the group accession was used “temporarily” until the required information was found or learned. For this 
reason, the individual should NOT be split from the group, but all reference to the individual should 
instead be deleted entirely from the group, as if it were never part of the group. This will allow the 
individual record to begin with the initial acquisition (instead of the date of removal from a group) and will 
include the animal’s entire history in one record. It also prevents inflation of inventory numbers by 
eliminating the possible duplication of the same information in both the group and the individual records. 
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Appendix C: 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. 
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For example, the recordkeeper 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 D: 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/board-approved-policies-and-
position-statements).  
 

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/board-approved-policies-and-position-statements
https://www.aza.org/board-approved-policies-and-position-statements
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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/board-approved-policies-and-position-statements).  

 
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 
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 

https://www.aza.org/board-approved-policies-and-position-statements
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(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.  
 

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 

http://www.iucnsscrsg.org/index.php
https://www.avma.org/KB/Policies/Documents/euthanasia.pdf
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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.  
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7. Copy of your institutional acquisition/disposition policy.  
 
(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 E: 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 three times and 
examined for gastrointestinal parasites. Treatment should be prescribed by the attending veterinarian. 
Ideally, release from quarantine should be dependent on obtaining three negative fecal results 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 sun and sloth bears: 
 



Sun Bear & Sloth Bear (Helarctos malayanus & Melursus ursinus) Care Manual  

Association of Zoos and Aquariums 106 

Sun and sloth bears:  
Required: 

1. Direct and floatation fecals 
2. Vaccinate as appropriate 

 

Strongly recommended: 
1. CBC/biochemical profile 
2. Urinalysis 
3. Heartworm testing in appropriate species 
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Appendix F: Example of Lockout/Tagout Procedures 

 
  LOCKOUT/TAGOUT (LO/TO) PROCEDURES FOR ASIAN BEAR UNIT 
 
Any individual entering the sun bear, sloth bear, lion or hyena exhibit should first check in with the unit 
keeper. The keeper should apply a Lockout lock on every shift door leading to the exhibit or area where 
work is being done. There are two doors from the dens to the exhibit. Each door has a locking bar that 
secures the door as seen in the photos below. 
 

  
 
• LO/TO locks are stationed on the wall adjacent to each pair of dens. There are two locks that share 
one key, which the keeper (or other worker) should keep with them at all times while they are in the 
exhibit or secured areas. Any one entering the holding area should check the Lockout station. Missing 
locks are an indication that a staff member is working in one of the secured areas.  
 

• Before entering the exhibit, the keeper should check that all the animals are secure inside their 
holding area and that all shift doors are secured and appropriately locked. Only Animal Management staff 
should lock and unlock animal shift doors. Staff from other departments (Horticulture, Maintenance, etc.) 
should coordinate their work activities when checking in with the Asian Bear keeper prior to entering the 
exhibit. 
 

• The keeper removes the LO/TO lock(s) and key from the LO/TO station.  
 

• One LO/TO lock is applied to each door that may allow an animal access while the worker(s) is/are 
working in the exhibit.  
 

• One key opens each pair LO/TO locks. The keeper (or other worker) should take the LO/TO key with 
them while working in the exhibit. This will prevent anyone from inadvertently opening the animal shift 
door(s) while the person is in the exhibit. 

 

• When the work is completed in the exhibit or secured area, the keeper will remove Lockout locks from 
the animal shift doors and return them to the LO/TO station for the next person to use. RETURN THE 
KEY TO THE LO/TO STATION. 
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Appendix G: An Example of Container 72 from the International Air 
Transportation Association  (www.iata.com)    

 
 

http://www.iata.com/
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Appendix H: Sun and Sloth Bear Sample Zoo Diets 
 
Sun Bear Sample Zoo Diets 
Zoo A   Grams   
Male 1 Food Item M T We Th Fr Sat Sun Total/wk % in Diet 
 HMS Omnivore®1 1416 1416 1416 1416 1416 1416 1416 9915 55.71 
  Orange 199 199 199 199 199 199 199 1398 7.86 
  Apple 394 394 394 394 394 394 395 2764 15.54 
  Banana 140 140 140 140 140 140 140 985 5.54 
  Romaine     612       612 1225 6.89 
  Carrot 358     358       717 4.03 
  Grapes   789           789 4.44 
 Total g, as fed        17,793 100.00 
 Total kcals as fed        33,807  
  Total g, dry matter               10,688  
Female 1 Food Item M T We Th Fr Sat Sun Total/wk % in Diet 
 HMS Omnivore®1 880 1416 1416 1416 1416 1416 1416 9379 60.06 
  Orange 122 199 199 199 199 199 199 1321 8.46 
  Apple 245 394 394 394 394 394 395 2615 16.74 
  Banana 86 86 86 86 86 86 86 603 3.87 
  Romaine     381       381 762 4.88 
  Carrot 222     222       444 2.85 
  Grapes   490           490 3.14 
  Total g, as fed               15,617 100.00 
 Total kcals as fed        28,111  
 Total g, dry matter        8,872  

1HMS Omnivore® – HMS Zoo Diets, Inc. Bluffton, IN 46714 
 

Zoo B 
Female 1 Food Item1 Grams/day % in Diet 
  Apple/Applesauce (Fri only) 109 8.49 
  Orange 109 8.49 
  Banana w/ peel 109 8.49 
  Tomato 101 7.86 
  Pro Plan Canine®1 560 43.60 
  Mazuri High Fiber Sticks®2 286 22.27 
  Crickets 0.83 0.06 
  Cheerios®3 2.1 0.16 
 Raisins 5.1 0.40 
 Popcorn 2.3 0.18 
  Total g, as fed 1,284.33 100.00 
  Total kcals as fed 3,505  
  Total g, dry matter 850  
Female 
2 Food Item Grams/day % in Diet 
 Apple/Applesauce-Fri only 121 8.54 
  Orange 121 8.54 
  Banana 109 7.69 
  Steamed Sweet Potato 101 7.12 
  Primate Brownies 14.3 1.01 
  Pro Plan Canine®1 623 43.95 
  Mazuri High Fiber Sticks®2 318 22.43 
  Crickets 0.83 0.06 
  Cheerios®3 2.1 0.15 
  Raisins 5.1 0.36 
  Popcorn 2.3 0.16 
  Total g, as fed 1,417.63 100.00 
 Total kcals as fed 3,885  
 Total g, dry matter 963  

1Pro Plan®-Nestlé Purina PetCare Company Checkerboard Square St. Louis, Missouri 63164 
2Mazuri High Fiber Sticks® - PMI® Nutrition International, LLC. Gray Summit, MO 63039 
3Cheerios info 
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Zoo C 
Male 1 Food Items Weight, grams % in Diet 
 Mazuri Omnivore Biscuits®1 780 65.77 
  Produce 230 19.39 
  Meaty Bone 169 14.25 
  Egg, Hard-Boiled 7 0.59 
 Total g, as fed 1,186 100.00 
 Total kcals as fed 2,633  
  Total g, dry matter 703  
Female 1 Food Items Weight, grams % in Diet 
 Mazuri Omnivore Biscuits®1 386 48.74 
  Produce 230 29.04 
  Meaty Bone 169 21.34 
  Egg, Hard-Boiled 7 0.88 
  Total g, as fed 792 100.00 
 Total kcals as fed 1,909  
 Total g, dry matter 550  
1Mazuri Omnivore biscuit® - PMI® Nutrition International, LLC. Gray Summit, MO 63039 
 

 Zoo D Male 1 Grams   
Food Item M T We Th Fr Sat Sun Total/wk % in Diet 
Dry Food Mix1 1021.5 1021.5 1021.5 1021.5 1021.5 1021.5 1021.5 7150.5 61.59 
Flax Seed 5.7 5.7 5.7 5.7 5.7 5.7 5.7 39.9 0.34 
Romaine Lettuce 400 400 400 400 400 400 400 2800 24.12 
Avocado             115 115 0.99 
Apple 200   200         400 3.45 
Eggs, HB   100           100 0.86 
Banana   150           150 1.29 
Mealworms     50         50 0.43 
Orange       180       180 1.55 
Corn on Cob         100     100 0.86 
Grapes         225     225 1.94 
Grapefruit           300   300 2.58 
Total g, as fed        11,610.4 100.00 
Total kcals as fed        19,505  
Total g, dry matter               916  

 Zoo D Female 1 Grams   
Food Item M T We Th Fr Sat Sun Total/wk % in Diet 
Dry Food Mix1 794.5 794.5 794.5 794.5 794.5 794.5 794.5 5561.5 55.50 
Flax Seed 5.7 5.7 5.7 5.7 5.7 5.7 5.7 39.9 0.40 
Romaine Lettuce 400 400 400 400 400 400 400 2800 27.94 
Avocado             115 115 1.15 
Apple 200   200         400 3.99 
Eggs, HB   100           100 1.00 
Banana   150           150 1.50 
Mealworms     50         50 0.50 
Orange       180       180 1.80 
Corn on Cob         100     100 1.00 
Grapes         225     225 2.25 
Grapefruit           300   300 2.99 
Total g, as fed               10,021.4 100.00 
Total kcals as fed        18,838  
Total g, dry matter        860  
1Dry food mix is 50 % Purina Dog Chow® (Nestlé Purina PetCare Company Checkerboard Square St. Louis, Missouri 63164), 25% 
Hills Science Diet Canine Maintenance® (Hills Pet Nutrition, Inc. Topeka, KS, 66601), and 25% Nebraska Omnivore Biscuit® 
(Central Nebraska Packing, Inc. North Platte, NE 69103). 
 

Zoo E Female 1 
Food Items Weight, grams % in Diet 
Mazuri Omnivore Biscuits®1 850 63.64 
Produce 450 33.69 
Bone, femur -  - 



Sun Bear & Sloth Bear (Helarctos malayanus & Melursus ursinus) Care Manual  

Association of Zoos and Aquariums 111 

Fish – variety 35.7 2.67 
Total g, as fed 1,335.7 100.00 
Total kcals as fed 2,632  
Total g, dry matter 833  

1Mazuri Omnivore biscuit® - PMI® Nutrition International, LLC. Gray Summit, MO 63039 
 

Zoo F  
Female 1 Food Item daily grams % in diet 
  Mazuri Omnivore®1 72 3.64 
  IAMS weight control dog®2 25 1.26 
  Peanut butter 6 0.30 
  Bread 11 0.56 
  Bird seed 3 0.15 
  Grapes 192 9.71 
  Oranges 402 20.33 
  Apples 351 17.75 
  Bananas 515 26.05 
  Mealworms 49 2.48 
  Romaine 286 14.47 
  Egg- hardboiled 30 1.52 
  Peanuts – shelled 35 1.77 
  Total g, as fed 1,977 100.00 
 Total kcals as fed 1,897  
 Total g, dry matter 513  
Female 2 Food Item daily grams % in diet 
 Mazuri Omnivore®1 144 6.99 
  IAMS weight control dog®2 32 1.55 
  Peanut butter 6 0.29 
  Bread 11 0.53 
  Bird seed 3 0.15 
  Grapes 192 9.32 
  Oranges 402 19.52 
  Apples 351 17.05 
  Bananas 515 25.01 
  Mealworms 49 2.38 
  Romaine 286 13.89 
  Egg- hardboiled 30 1.46 
  Peanuts – shelled 35 1.70 
  Corn 3 0.15 
  Total g, as fed 2,059 100.00 
 Total kcals as fed 1,791  
 Total g, dry matter 477  

1Mazuri Omnivore® - PMI® Nutrition International, LLC. Gray Summit, MO 63039 
2IAMS weight control dog info 
 

 
Sloth Bear Sample Zoo Diets 
Zoo G-Adult Diet Grams   
Male and Female - same M T We Th Fr Sat Sun Total/wk % in Diet 
Dry Food Mix1 1362 1362 1362 1362 1362 1362 1362 9534 80.48 
Flax Seed 11.4 11.4 11.4 11.4 11.4 11.4 11.4 79.8 0.67 
Mealworms     25       25 50 0.42 
Avocado             230 230 1.94 
Apple 200             200 1.69 
Eggs, HB   100           100 0.84 
Banana               0 0.00 
Tomato     140         140 1.18 
Yam, cooked       625       625 5.28 
Orange       180       180 1.52 
Corn on Cob         100     100 0.84 
Grapes         227     227 1.92 
Grapefruit           300   300 2.53 
Honey           80   80 0.68 
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Total g, as fed               11,845.8 100.00 
Total kcals as fed        16,701  
Total g, dry matter        1,309  
Zoo G – Cub Grams   
  M T We Th Fr Sat Sun Total/wk % in Diet 
Dry Food Mix1 1362 1362 1362 1362 1362 1362 1362 9534 79.74 
Flax Seed 5.7 5.7 5.7 5.7 5.7 5.7 5.7 39.9 0.33 
Mealworms     25       25 50 0.42 
Avocado             230 230 1.92 
Apple 200             200 1.67 
Eggs, HB   100           100 0.84 
Banana   150           150 1.25 
Tomato     140         140 1.17 
Yam, cooked       625       625 5.23 
Orange       180       180 1.51 
Corn on Cob         100     100 0.84 
Grapes         227     227 1.90 
Grapefruit           300   300 2.51 
Honey           80   80 0.67 
Total g, as fed               11,955.9 100.00 
Total kcals as fed        16,858  
Total g, dry matter        1,309  

1Dry food mix is 41.7 % Purina Dog Chow® (Nestlé Purina PetCare Company Checkerboard Square St. Louis, Missouri 63164) and 
58.3% Nebraska Omnivore Biscuit® (Central Nebraska Packing, Inc. North Platte, NE 69103). 
 

Zoo H – Adult Diet Grams   
 Male 1 M T We Th Fr Sat Sun Total/wk % in Diet 
Hills Adult Original dog®1 700 700 700 700 700 700 700 4900 24.35 
Mazuri Omnivore®2 700 700 700 700 700 700 700 4900 24.35 
Orange 800 800 800 800 800 800 800 5600 27.83 
Grapes 450 450 450 450 450 450 450 3150 15.65 
Pear 225             225 1.12 
Apple   225           225 1.12 
Mango     225         225 1.12 
Cantaloupe       225       225 1.12 
Tomato         225     225 1.12 
Honeydew           225   225 1.12 
Beets             225 225 1.12 
Total g, as fed               20,125 100.00 
Total kcals as fed        37,433  
Total g, dry matter        1,496  

1Hills Adult Dog Food® (Hills Pet Nutrition, Inc. Topeka, KS, 66601) 
2Mazuri Omnivore® - PMI® Nutrition International, LLC. Gray Summit, MO 63039. 
 

Zoo I Grams   
Female 1 M T We Th Fr Sat Sun Total/wk % in Diet 
ZuPreem Omnivore®1 1248.5   1248.5   1248.5 1248.5   4994 44.58 
Sloth bear gruel2   1502   1502     1502 4506 40.22 
Grapes 113.5 113.5 113.5 113.5 113.5 113.5 113.5 794.5 7.09 
Apples 113.5   113.5   113.5 113.5   454 4.05 
Oranges 113.5   113.5   113.5 113.5   454 4.05 
Dehydrated fruit               0 0.00 
Blueberries               0 0.00 
Cheerios               0 0.00 
Raisins               0 0.00 
Mealworms               0 0.00 
Vitamin E - 400 IU               0 0.00 
Total g, as fed               11,202.5 100.00 
Total kcals as fed        26,101  
Total g, dry matter        1,136  

1ZuPreem omnivore® - ZuPreem™ Mission, KS 66201. 
2Sloth bear gruel is 42.1% canine dog meal, 4.1% peanut butter, 3.7% honey, 19.4% apple juice, and 30.7% water. 
 

Zoo J Male 1 Quantity     
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Food Items AM PM Total Grams % in Diet 
Grapes 2 cups 2 cups 616 16.85 
Apple 2 apples 1 apple 526 14.39 
Orange 2 oranges 1 orange 603 16.49 
Bananas 2 bananas 1 banana 774 21.17 
Seasonal Fruit 1 piece (pear)   200 5.47 
Jelly 1/2 cup   150 4.10 
Mazuri Omnivore®1   1 scoop 617 16.88 
Boiled Egg 2 ea. 2x/wk   34 0.93 
Mealworms 1/2 cup   65 1.78 
Peanuts   1 cup 71 1.94 
Total g, as fed     3,656 100.00 
Total kcals as fed   4,533  
Total g, dry matter   1,272  

1Mazuri Omnivore® - PMI® Nutrition International, LLC. Gray Summit, MO 63039. 
 

Zoo K Male 1     
Food Items Total Grams % in Diet 
Apple 71.90 2.86 
Banana 50.30 2.01 
Tomato 71.90 2.86 
Sweet Potato, cooked 71.90 2.86 
Grapes 71.90 2.86 
Orange 52.50 2.10 
Pear 71.90 2.86 
Pro Plan Chicken & Rice Dog, dry®1 1170 46.61 
Mazuri Primate Browse 5MA4®2 878 34.98 
Total g, as fed 2,510.30 100.00 
Total kcals as fed 7,193  
Total g, dry matter 1,951  

1Pro Plan Chicken & Rice Dog, dry® info 
2Mazuri Primate Browse 5MA4®2 info 
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Appendix I: Nutrient Analysis of Sun and Sloth Bear Diets on a Dry 
Matter Basis 

 

Nutrient analysis of sun bear diets on a dry matter basis 
Nutrient Zoo A Zoo B Zoo C Zoo D Zoo E Zoo F  Target 
   0.1 1.0 0.1 0.1 0.1 1.0 1.0 0.1 0.1 0.1 0.1  
Protein (%) 23.4 23.1 27.3 26.9 27.2 27.5 25.2 25.3 26.6 15.7 13.9 10.0–29.6 
Fat (%) 5.8 5.7 16.8 16.5 15.2 12.3 10.6 10.6 8.1 9.6 9.7 5.0–8.5 
Linoleic Acid (mg/kg) 0.94 0.93 1.3 1.3 2.8 3.0 0.46 0.45 3.2 2.4 2.2 1.0–1.3 
Vitamin A (IU/g) 37.7 44.9 22.2 21.8 11.9 13.5 16.0 13.2 18.2 22.2 23.2 0.5–5.9 
Vitamin D (IU/g) 1.3 1.2 2.8 2.8 3.1 3.6 0.64 0.65 3.8 1.1 0.68 0.5–0.55 
Vitamin E (mg/kg) 128 126 137 135 66.5 75.3 50.0 50.1 82.1 45.6 38.9 27.0–50.0 
Vitamin K (mg/kg) 1.8 1.7 0.84 0.83 1.1 1.3 0.77 0.78 1.4 0.38 0.22 1.0 
Thiamin (mg/kg) 16.1 15.9 31.3 30.7 13.6 15.4 4.5 4.4 16.7 8.0 6.5 1.0–2.25 
Riboflavin (mg/kg) 23.6 23.2 18.2 17.8 6.2 6.6 4.3 4.2 6.8 5.2 4.7 1.6–10.5 
Niacin (mg/kg) 58.7 58.3 130 128 86.6 91.4 26.8 26.4 91.3 53.2 46.1 9.6–20.0 
Pyridoxine (mg/kg) 11.5 11.6 15.7 15.3 9.5 9.4 4.5 4.4 8.8 10.4 10.5 1.0–1.8 
Folacin (mg/kg) 2.4 2.5 7.9 7.8 2.2 2.5 2.0 1.9 2.9 2.1 2.0 0.18–0.5 
Biotin (mg/kg) 0.60 0.59 0.23 0.23 0.16 0.19 0.12 0.12 0.20 0.09 0.06 0.10–0.12 
Vitamin B12(mg/kg) 0.2 0.2 0.2 0.2 0.05 0.05 0.03 0.03 0.05 0.03 0.02 0.022–0.035 
Pantothenic acid (mg/kg) 33.0 32.6 52.2 51.0 18.6 20.1 14.6 14.4 21.1 16.4 14.9 7.4–15.0 
Choline (mg/kg) 2191 2149 2279 2308 1233 1420 574 583 1530 575 387 1200–1700 
Calcium (%) 1.5 1.49 1.2 1.1 2.0 2.3 0.49 0.49 2.5 0.83 0.56 0.3–1.2 
Phosphorus (%) 1.0 1.0 0.83 0.82 1.4 1.6 0.41 0.41 1.7 0.67 0.49 0.3–1.0 
Magnesium (%) 0.31 0.30 0.12 0.11 0.2 0.22 0.10 0.10 0.23 0.14 0.12 0.04–0.06 
Potassium (%) 1.3 1.3 0.77 0.73 1.0 1.0 0.70 0.66 1.0 1.2 1.2 0.4–0.60 
Sodium (%) 0.6 0.59 0.43 0.42 0.30 0.34 0.18 0.18 0.36 0.21 0.18 0.04–0.30 
Iron (mg/kg) 235 232 288 283 484 553 96.5 96.3 594 189 123 30–90 
Zinc (mg/kg) 162 159 186 183 169 187 48.2 48.6 194 76.6 55.1 50–120 
Copper (mg/kg) 29.1 28.6 20.0 19.6 12.9 14.5 5.7 5.7 15.6 9.1 7.7 7.3–11.0 
Manganese (mg/kg) 63.5 62.7 72.2 71.0 70.4 80.7 33.2 32.9 87.8 13.5 14.1 5.0–7.2 
Iodine (mg/kg) 1.2 1.18 1.8 1.8 1.2 1.4 0.38 0.39 1.5 0.6 0.41 0.9–1.54 
Selenium (mg/kg) 0.3 0.3 0.11 0.10 0.45 0.52 0.08 0.08 0.55 0.22 0.17 0.11–0.35 
Nutrient analysis of individual zoo diets from above utilizing Zootrition ™ 
 

Nutrient analyses of sloth bear diets on a dry matter basis 
Nutrient Zoo G 

 
Zoo 
H 

Zoo I Zoo 
J 

Zoo I Target 

 1.0 Cub 1.0 0.1 1.0 2.0  
Protein (%) 26.5 26.4 23.2 27.0 16.4 23.93 10.0–30.0 
Fat (%) 8.2 8.2 10.5 8.9 8.2 8.4 5.0–8.5 
Linoleic Acid (mg/kg) 1.7 1.7 1.5  2.6 1.85 0.5–1.3 
Vitamin A (IU/g) 5.7 5.8 9.5 18.7 9.0 23.0 2.44–9.0 
Vitamin D (IU/g) 1.5 1.5 1.8 1.2 1.8 3.08 0.25–0.75 
Vitamin E (mg/kg) 150 150 40.6 153.9 51.2 168 27–50 
Vitamin K (mg/kg) 1.8 1.8 0.65  0.68 n/a 0.1–1.0 
Thiamin (mg/kg) 13.8 13.8 8.3  9.2 30.98 1.0–5.6 
Riboflavin (mg/kg) 11.2 11.2 3.4  4.5 19.02 1.6–10.5 
Niacin (mg/kg) 91.7 91.7 44.2  56.8 130.7 9.6–60.0 
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Pyridoxine (mg/kg) 14.7 14.7 4.6  8.8 16.09 1.0–4.0 
Folacin (mg/kg) 3.6 3.6 1.4  1.7 9.2 0.18–0.80 
Biotin (mg/kg) 0.33 0.33 0.09  0.1 0.27 0.07–0.12 
Vitamin B12 (mg/kg) 0.09 0.09 0.02  0.02 0.18 0.02–0.032 
Pantothenic acid (mg/kg) 39.3 39.3 10.9  14.1 58.31 5.0–15.0 
Choline (mg/kg) 1863 1854 701  727 2468 1200–2550 
Calcium (%) 1.30 1.29 1.47 0.99 1.22 1.27 0.29–1.1 
Phosphorus (%) 0.93 0.93 1.08 0.71 0.90 0.79 0.26–0.8 
Magnesium (%) 0.2 0.19 0.17  0.15 0.125 0.03–0.08 
Potassium (%) 1.0 1.0 0.91 1.02 0.99 0.747 0.40–0.60 
Sodium (%) 0.38 0.38 0.28 0.57 0.29 0.45 0.05–0.20 
Iron (mg/kg) 298 297 273 218 289 307 80.0 
Zinc (mg/kg) 179 179 89.6  98.7 204 50.0–120 
Copper (mg/kg) 17.8 17.7 7.6  9.7 25.4 5.0–12.4 
Manganese (mg/kg) 90.8 90.6 40.2  44.2 91.1 4.8–7.2 
Iodine (mg/kg) 1.5 1.6 0.70  0.73 2.17 0.35–2.2 
Selenium (mg/kg) 0.16 0.16 0.26  0.29 0.16 0.10–0.40 
Nutrient analysis of individual zoo diets from above utilizing Zootrition ™ 
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Appendix J: Species360 Physiological Values 

 
International Species Information System  
Conventional U.S.A. Units 
  

MALAYAN SUN BEAR, Helarctos malayanus 
Physiological reference ranges calculated for: 

• Both sexes combined  
• All ages combined 

Sample results submitted by 26 member institutions. 
© I.S.I.S. - March 2002  

 
Reference Ranges for Physiological Data Values 

Test  Units  Mean  St. 
Dev.  

Minimum 
Value  

Maximum 
Value  

Sample 
Sizea  Animalsb  

WHITE BLOOD CELL COUNT  *10^3/µl  10.72  3.572  5.220  25.90  206  75  

RED BLOOD CELL COUNT  *10^6/µl  6.03  0.76  4.14  8.70  140  58  

HEMOGLOBIN  g/dl  14.5  1.9  7.8  20.0  161  65  

HEMATOCRIT  %  41.4  5.1  30.0  58.0  212  78  

MCV  fL  69.4  5.7  46.9  98.8  140  58  

MCH  pg/cell  24.3  1.5  16.7  29.7  129  55  

MCHC  g/dl  35.0  2.8  24.4  51.0  160  65  

PLATELET COUNT  *10^3/µl  569  174  246  966  28  20  

NUCLEATED RED BLOOD CELLS  /100 WBC  0  1  0  2  19  14  

RETICULOCYTES  %  0.0  0.0  0.0  0.0  1  1  

SEGMENTED NEUTROPHILS  *10^3/µl  7.391  3.093  0.056  19.40  191  71  

LYMPHOCYTES  *10^3/µl  2.051  1.395  0.017  10.10  192  73  

MONOCYTES  *10^3/µl  0.496  0.373  0.000  2.240  170  68  

EOSINOPHILS  *10^3/µl  0.503  0.443  0.002  2.282  160  67  

BASOPHILS  *10^3/µl  0.080  0.105  0.000  0.248  9  6  

AZUROPHILS  *10^3/µl  0.000  0.000  0.000  0.000  2  2  

NEUTROPHILIC BANDS  *10^3/µl  0.559  2.129  0.000  14.70  47  30  

CALCIUM  mg/dl  9.5  0.6  8.2  11.3  199  74  

PHOSPHORUS  mg/dl  5.2  0.9  3.5  8.1  182  69  

SODIUM  mEq/L  139  4  125  157  186  68  

POTASSIUM  mEq/L  4.5  0.4  3.6  5.7  187  70  

CHLORIDE  mEq/L  108  4  97  122  180  66  

BICARBONATE  mEq/L  18.0  2.9  12.7  23.0  30  16  

CARBON DIOXIDE  mEq/L  18.6  2.5  15.0  24.4  60  32  

OSMOLARITY  mOsmol/L  280  11  267  296  10  4  
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IRON  µg/dl  133  33  76  206  34  13  

MAGNESIUM  mg/dl  1.85  0.95  0.00  4.00  10  4  

BLOOD UREA NITROGEN  mg/dl  18  8  7  58  206  78  

CREATININE  mg/dl  1.4  0.4  0.0  2.6  195  76  

URIC ACID  mg/dl  1.2  0.5  0.0  2.2  91  35  

TOTAL BILIRUBIN  mg/dl  0.2  0.1  0.0  0.7  180  71  

DIRECT BILIRUBIN  mg/dl  0.0  0.1  0.0  0.3  58  26  

INDIRECT BILIRUBIN  mg/dl  0.1  0.1  0.0  0.4  58  26  

GLUCOSE  mg/dl  96  25  47  201  203  74  

CHOLESTEROL  mg/dl  259  61  0  440  192  73  

TRIGLYCERIDE  mg/dl  157  99  24  769  96  40  

LOW DENSITY LIPOPROTEIN 
CHOLESTEROL  mg/dl  66  0  66  66  1  1  

HIGH DENSITY LIPOPROTEIN 
CHOLESTEROL  mg/dl  242  0  242  242  1  1  

CREATINE PHOSPHOKINASE  IU/L  214  176  21  969  105  49  

LACTATE DEHYDROGENASE  IU/L  1401  1246  270  8002  96  36  

ALKALINE PHOSPHATASE  IU/L  77  46  18  272  203  77  

ALANINE AMINOTRANSFERASE  IU/L  51  22  0  139  178  74  

ASPARTATE AMINOTRANSFERASE  IU/L  110  50  30  378  200  74  

GAMMA GLUTAMYLTRANSFERASE  IU/L  46  36  8  196  101  40  

AMYLASE  U/L  466  249  0  1155  68  33  

LIPASE  U/L  105  66  0  248  26  12  

TOTAL PROTEIN (COLORIMETRY)  g/dl  7.3  0.5  6.1  8.7  160  63  

GLOBULIN (COLORIMETRY)  g/dl  4.0  0.6  2.6  6.0  138  58  

ALBUMIN (COLORIMETRY)  g/dl  3.3  0.4  2.5  4.4  145  61  

FIBRINOGEN  mg/dl  100  0  100  100  1  1  

GAMMA GLOBULIN 
(ELECTROPHORESIS)  g/dl  1.9  0.4  1.4  2.1  4  2  

ALBUMIN (ELECTROPHORESIS)  g/dl  3.5  0.3  3.2  3.8  4  2  

ALPHA-1 GLOBULIN 
(ELECTROPHORESIS)  mg/dl  709.5  293.2  520.0  1146  4  2  

ALPHA-2 GLOBULIN 
(ELECTROPHORESIS)  mg/dl  913.0  204.1  656.0  1140  4  2  

BETA GLOBULIN (ELECTROPHORESIS)  mg/dl  977.0  113.3  812.0  1070  4  2  

TESTOSTERONE  ng/ml  0.660  0.000  0.660  0.660  1  1  

PROGESTERONE  ng/dl  1.000  0.000  1.000  1.000  1  1  

TOTAL TRIIODOTHYRONINE  ng/ml  99.4  43.2  36.0  153.0  5  5  

TRIIODOTHYRONINE UPTAKE  %  0  0  0  0  1  1  



Sun Bear & Sloth Bear (Helarctos malayanus & Melursus ursinus) Care Manual  

Association of Zoos and Aquariums 118 

TOTAL THYROXINE  µg/dl  1.5  0.8  0.4  2.7  8  8  

Body Temperature:  °F  99.5  1.6  96.8  104.0  124  49  
a Number of samples used to calculate the reference range.  
b Number of different individuals contributing to the reference values 

 

MALAYAN SUN BEAR, Helarctos malayanus 
Average weights calculated for: 

• Both sexes combined  
Weights submitted by Species360 member institutions. 
© I.S.I.S. - March 2002  

 
Reference Ranges for Physiological Data Values 

Age Grouping  Units  Mean  St. Dev.  Minimum 
Value  

Maximum 
Value  

Sample 
Sizea  Animalsb  

1.8-2.2 months  Kg  3.530  0.307  3.040  4.000  9  2  

1.4-1.6 years  Kg  38.66  12.06  20.70  63.18  14  10  

1.8-2.2 years  Kg  63.31  9.36  48.50  77.10  11  5  

2.7-3.3 years  Kg  72.66  14.86  54.50  93.00  16  3  

4.5-5.5 years  Kg  34.03  5.28  26.00  39.09  6  5  

9.5-10.5 years  Kg  70.47  16.40  41.20  92.95  16  10  

19.0-21.0 years  Kg  69.40  10.84  49.00  83.27  15  7  
a Number of samples used to calculate the reference range.  
b Number of different individuals contributing to the reference values.  
 

SLOTH BEAR, Melursus ursinus  
Physiological reference ranges calculated for: 

• Both sexes combined  
• All ages combined 

Sample results submitted by 19 member institutions. 
© I.S.I.S. - March 2002  

 
Reference Ranges for Physiological Data Values 

Test  Units  Mean  St. 
Dev.  

Minimum 
Value  

Maximum 
Value  

Sample 
Sizea  Animalsb  

WHITE BLOOD CELL COUNT  *10^3/µl  12.29  4.121  4.400  24.00  103  47  

RED BLOOD CELL COUNT  *10^6/µl  5.87  0.77  4.32  9.10  70  36  

HEMOGLOBIN  g/dl  15.2  1.8  8.5  20.4  87  40  

HEMATOCRIT  %  44.7  4.2  35.0  54.0  109  49  

MCV  fL  76.8  8.4  51.6  109.4  70  36  

MCH  pg/cell  26.8  2.9  17.0  36.1  69  36  

MCHC  g/dl  34.3  2.9  24.3  39.1  87  40  

PLATELET COUNT  *10^3/µl  474  130  195  658  16  11  

NUCLEATED RED BLOOD CELLS  /100 WBC  0  1  0  4  21  15  

RETICULOCYTES  %  0.1  0.2  0.0  0.5  7  6  
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SEGMENTED NEUTROPHILS  *10^3/µl  8.668  3.397  3.480  18.90  99  46  

LYMPHOCYTES  *10^3/µl  1.707  0.969  0.352  6.180  99  46  

MONOCYTES  *10^3/µl  0.485  0.308  0.000  1.308  96  46  

EOSINOPHILS  *10^3/µl  1.135  1.053  0.126  5.115  93  44  

BASOPHILS  *10^3/µl  0.083  0.153  0.000  0.634  17  13  

NEUTROPHILIC BANDS  *10^3/µl  0.220  0.369  0.000  1.540  21  15  

CALCIUM  mg/dl  9.3  0.6  8.0  11.1  104  47  

PHOSPHORUS  mg/dl  5.3  1.3  2.7  10.2  95  42  

SODIUM  mEq/L  140  3  131  150  94  42  

POTASSIUM  mEq/L  4.3  0.4  3.5  5.6  97  42  

CHLORIDE  mEq/L  108  3  101  116  94  40  

BICARBONATE  mEq/L  19.4  1.9  16.0  23.0  14  6  

CARBON DIOXIDE  mEq/L  18.5  3.8  0.0  25.0  45  27  

OSMOLARITY  mOsmol/L  297  0  297  297  1  1  

IRON  µg/dl  183  37  119  256  24  10  

MAGNESIUM  mg/dl  1.99  0.52  0.69  2.92  13  9  

BLOOD UREA NITROGEN  mg/dl  17  6  8  38  107  47  

CREATININE  mg/dl  1.8  0.6  0.6  3.0  100  46  

URIC ACID  mg/dl  1.1  0.4  0.0  1.9  61  27  

TOTAL BILIRUBIN  mg/dl  0.2  0.3  0.0  2.7  90  41  

DIRECT BILIRUBIN  mg/dl  0.1  0.1  0.0  0.2  11  8  

INDIRECT BILIRUBIN  mg/dl  0.2  0.1  0.0  0.4  11  8  

GLUCOSE  mg/dl  94  29  39  224  103  47  

CHOLESTEROL  mg/dl  232  46  144  353  93  44  

TRIGLYCERIDE  mg/dl  339  97  125  598  67  31  

CREATINE PHOSPHOKINASE  IU/L  158  139  29  607  61  30  

LACTATE DEHYDROGENASE  IU/L  619  313  287  1820  65  28  

ALKALINE PHOSPHATASE  IU/L  32  24  9  111  101  46  

ALANINE AMINOTRANSFERASE  IU/L  25  10  6  60  96  45  

ASPARTATE AMINOTRANSFERASE  IU/L  104  31  46  234  95  44  

GAMMA GLUTAMYLTRANSFERASE  IU/L  24  15  2  93  42  26  

AMYLASE  U/L  17  14  1  60  23  17  

LIPASE  U/L  169  95  40  352  9  7  

TOTAL PROTEIN (COLORIMETRY)  g/dl  7.1  0.7  5.4  8.6  101  45  

GLOBULIN (COLORIMETRY)  g/dl  3.5  0.7  2.3  5.4  89  41  

ALBUMIN (COLORIMETRY)  g/dl  3.6  0.5  2.6  4.8  92  41  

FIBRINOGEN  mg/dl  200  100  100  300  3  3  
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ALPHA-1 GLOBULIN 
(ELECTROPHORESIS)  mg/dl  2.6  0.0  2.6  2.6  1  1  

PROGESTERONE  ng/dl  10.30  0.000  10.30  10.30  1  1  

TOTAL TRIIODOTHYRONINE  ng/ml  58.0  0.0  58.0  58.0  1  1  

TOTAL THYROXINE  µg/dl  0.7  0.0  0.7  0.7  1  1  

Body Temperature:  °F  99.1  1.8  95.0  102.9  65  34  
a Number of samples used to calculate the reference range.  
b Number of different individuals contributing to the reference values.  
 

SLOTH BEAR, Melursus ursinus  
Average weights calculated for: 

• Both sexes combined  
Weights submitted by Species360 member institutions. 
© I.S.I.S. - March 2002  

 
Reference Ranges for Physiological Data Values 

Age Grouping  Units  Mean  St. Dev.  Minimum 
Value  

Maximum 
Value  

Sample 
Sizea  Animalsb  

1.8-2.2 months  Kg  3.336  0.371  2.290  3.820  17  4  

2.7-3.3 months  Kg  6.606  0.799  5.800  8.600  12  3  

0.9-1.1 years  Kg  64.42  13.10  44.90  80.00  10  8  

1.8-2.2 years  Kg  79.35  1.49  77.30  81.00  6  3  

9.5-10.5 years  Kg  127.2  20.5  100.0  171.0  9  8  

19.0-21.0 years  Kg  143.1  12.0  115.0  160.9  10  7  
a Number of samples used to calculate the reference range.  
b Number of different individuals contributing to the reference values.  
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Appendix K: Overview of Assisted Reproduction in Bears 
 

Created by: Barbara S. Durrant (2011) 
San Diego Zoo Institute for Conservation Research 
 

Robust and successful natural breeding in captivity is a goal to which all zoological institutions and 
managers of endangered species aspire. However, when all reasonable attempts to stimulate natural 
breeding are unsuccessful, assisted reproductive technology (ART) becomes necessary, especially when 
the survival of a species may be at risk. As part of efforts to manage self-sustaining populations, these 
techniques may be required to ensure the genetic contribution of valuable animals, equalize founder 
effects, or combine the genomes of animals separated by space or time. 

Techniques pioneered to enhance reproductive potential in domestic livestock and humans have 
been adapted for conservation of endangered species. Successful ART requires a well-developed 
knowledge base of male and female anatomy, gamete and embryo collection and evaluation, 
cryopreservation, endocrine profiling of estrous cycles and pregnancy, and specialized imaging methods 
to visualize ovarian activity and detect pregnancy. 

Very little detailed information about reproductive physiology or ART is available for sun bears, polar 
bears, sloth bears, or Andean bears. In fact, with the exception of the giant panda and semen studies in 
black and brown bears, few ART attempts with bears are published in the searchable literature, if at all. 
The common practice of holding pairs or small groups of bears in artificial habitats limits natural breeding 
in captivity, and increases the importance of ART for maintaining genetic diversity. 
 

Artificial insemination (AI) 
The earliest form of ART, AI, circumvents physical or behavioral impediments to natural mating and 

provides the means for genetic exchange between populations without transfer of live animals. Accurate 
estrus detection, precise timing of natural or stimulated ovulation, and proper placement of adequate 
numbers of viable semen in the female reproductive tract ensure the opportune encounter of sperm and 
oocyte for in vivo fertilization.  

Although AI has been practiced successfully in the giant panda since 1978, [1, 2] there are no known 
successes in other bear species. A single attempt in sun bears (C. Frederick, B. Durrant, D. Collins, 
unpublished) was not successful. The small zoological population, limited numbers of individuals at each 
institution, and lack of basic research on the reproductive physiology of male and female sun bears 
contribute to the paucity of available information. Increased understanding of female reproductive cycles, 
anatomy, estrus, and ovulation induction as well as species-specific sperm requirements will enhance AI 
success. 
 

Germplasm cryopreservation 
Cryopreserved cells represent a reservoir of genetic diversity and a resource for later infusion of 

desirable genes into animal populations. Techniques for the collection of sperm, oocytes, and embryos 
and evaluation, preparation, and dilution in specially formulated media should be optimized for bears. 
Freeze rates, thaw rates, and post-thaw cell handling also are species-specific and should be determined 
empirically.  

Semen collection and cryopreservation has been extensively studied in the giant panda [3, 4], to a 
somewhat lesser degree in the Japanese black bear [5, 6] the Hokkaido brown bear [7], and very little in 
other bear species. Two unpublished reports of semen quality in sun bears (B. Durrant and J. O’Brien) list 
average ejaculate concentration of 266 x 106, 54% motility, 74% viability and 68% normal morphology. 
Frozen sun bear semen retained 78% of original its motility at thaw (B. Durrant, unpub). Platz [8] 
observed post-thaw motilities of 61% and 67% of fresh semen motilities for Andean and sloth bears, 
respectively.  

A review of the available literature on semen freezing in bears suggests the following as a starting 
point for the development of cryopreservation techniques for the sun bear. Wash the ejaculate by 
centrifugation and resuspend pelleted sperm in TRIS-citrate-glucose buffer with 20% egg yolk. Cool 
extended sperm at 4 °C (39.2 °F) for one to three hours, then add an equal volume of buffer with 8–16% 
glycerol for a final concentration of 4–8%. Freeze over liquid nitrogen vapor for 15 minutes in straws or 
vials. Thaw at 37 °C (98.6 °F) for one minute.  

There are no known reports of oocyte or embryo cryopreservation in bears. The preservation of 
sperm, oocytes, and gonadal tissue post-mortem is advised for all institutions holding endangered bear 
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species. Organizations without long-term storage capabilities should coordinate with local university 
laboratories or ship gonads to a zoo research facility with liquid nitrogen storage. Collaborations 
established prior to the death of an animal will ensure proper and expeditious handling of valuable 
tissues. 
 

In vitro ovum maturation (IVM) 
 Ova collected from the ovary are not sufficiently developed for fertilization and should be matured in 
vitro. When combined with hormone treatments to stimulate ovarian ova to enter a growth phase, IVM 
greatly increases the number of ova available for fertilization. 
 Post-mortem collections of giant panda [9] and American black bear, sun bear and sloth bear [10], 
and American brown bear [11] oocytes provide the basis for the development of IVM protocols for bears. 
The wide range in maturation rates from 15% in the sun bear to 59% in the brown bear were likely due to 
the age or condition of the animal at the time of death.  
 Oocytes were laparoscopically harvested from the American black bear following ovarian 
hyperstimulation (T. Spady and B. Durrant, unpub.) in a study designed to develop the technique for 
endangered bear species. 
 

In vitro fertilization (IVF) 
 During IVF, sperm is added to mature ova in culture. Fertilized ova are normally monitored for several 
days in culture until they reach the blastocyst stage, at which time they can be cryopreserved or 
transferred to the uterus of a recipient female for gestation. 
 None of the IVM studies referenced in the previous section included IVF, and there are no other 
known reports of this technique in bear species. A single experiment utilized hamster ova to test the 
fertilizing capacity of giant panda sperm [12]. 
 

Intracytoplasmic sperm injection (ICSI) 
 ICSI is the process of injecting individual sperm into individual mature ova using a micromanipulator. 
This technique is useful when sperm numbers are limited or sperm motility is compromised to the extent 
that AI or IVF is not feasible. There are no known reports of ICSI in any bear species. 
 

Embryo transfer (ET) 
 During ET, embryos fertilized and developed in vivo or in vitro are transferred to the uterus of a 
recipient female of the same or a closely related species. The recipient is naturally or hormonally 
synchronized to receive and gestate the embryos to term. Interspecies ET is possible between closely 
related species, but requires detailed knowledge of the structure and function of the placental-embryonic 
unit structure to be successful. ET is the final step in assisted reproduction following IVM, IVF, ICSI, 
cloning, or embryo development in vitro. A single report of ET in bears describes the birth of an American 
black bear cub following natural mating and nonsurgical embryo collection and intraspecies embryo 
transfer [13].  
 

Cloning 
 Cloning is the production of a genetic copy of a cell, tissue, or organism. Cloning individual animals 
involves the removal of the nucleus from a mature oocyte and replacing it with the nucleus from a cell 
from the animal being cloned. The oocyte is stimulated to divide and the developing embryo is transferred 
to a recipient female for gestation. The DNA of the resulting individual will be primarily or entirely derived 
from the donor cell. The impact of cloning is most significant when the opportunity for natural or artificial 
reproduction (AI, IVM, IVF, ET) no longer exists. In these cases, cloning may be the only alternative to the 
permanent loss of an animal’s unique complement of genes. In its present form, animal cloning is an 
inefficient technology, which is associated with specific risks. Considerable research and development 
are needed before practical applications of cloning will be available for exotic animal species. 
 Chinese researchers are actively pursuing cloning in giant pandas, but there are no reports of efforts 
to clone other bear species. To date, giant panda cell nuclei have been placed in rabbit oocytes for 
development to the blastocyst stage, but no cloned animals have been produced [14].  
 

Stem cells 
 Stem cells have the capacity to replicate themselves and differentiate into a range of cell types. Germ 
stem cells are self-renewing cells within the testes that continually produce sperm throughout the 
reproductive life of a male animal. There is some evidence that ovaries also contain germ stem cells that 
produce ova. Collection of stem cells from testes (and possibly ovaries) for in vitro or in vivo production of 
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sperm (and ova) expands the reproductive potential of genetically valuable individuals. Adult stem cells 
reside in specific tissues for repair and regeneration of that tissue only. Recent advances in the field have 
demonstrated the potential of adult stem cells to be transformed into sperm- and oocyte-like cells that 
may be used to create embryos. Routine banking of gonadal tissue and somatic cells from genetically 
valuable bears is ensures their availability for emerging reproductive technologies. 
 

ART support 
 To be consistently successful, ART requires a well-developed support system of physiologists, 
endocrinologists, veterinarians, and behaviorists. Detection of natural or induced ovulation may be 
achieved directly by visualizing the ovary with ultrasound or indirectly by measuring circulating hormone 
levels. While there are a few reports of blood hormone levels in bears [15 American black bears; 16 
Japanese black bears], these techniques are of limited value in bears because they require the 
immobilization or cooperation of the animal. Thus, most reproductive studies in bears employ the analysis 
of hormone metabolites in urine or feces [17]. The estrous cycle and pregnancy of the sun bear has been 
described by fecal steroid analysis [18-21]. 
 The phenomena of delayed implantation and pseudopregnancy complicate the determination of 
pregnancy by hormone monitoring in bears. Low progesterone levels during embryonic diapause belie the 
presence of a conceptus prior to implantation. Subsequent high progesterone levels do not distinguish 
pregnancy from pseudopregnancy. Promising new research demonstrating differences in urinary 
ceruloplasmin levels in pregnant and pseudopregnant giant panda urine [22] may be applied to other bear 
species. 
 Visualization of the uterus with ultrasound provides information about the number of fetuses, their 
growth rates, and their viability in late giant panda pregnancy [23]. Infrared thermal imaging detects areas 
of increased blood supply, which creates visible temperature gradients compared to surrounding tissue. 
This non-invasive imaging technique does not require physical contact with the animal and has been 
used to detect early pregnancy in the sun bear and giant panda [24]. 
  

Conclusion 
 The purpose of the preceding review of ART is to highlight the areas of research and technology that 
may be exploited to enhance the creation of a self-sustaining population of any bear species. The 
development and judicious utilization of advanced reproductive and genetic technology is a useful, if not 
essential, tool for sustaining genetically healthy populations of endangered species. As species numbers 
decline in both managed populations and in the wild, advanced genetic and reproductive technologies 
may provide the difference between population persistence and extinction.  
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Appendix L: Birth Management Plan for Sun and Sloth Bears 
 
 

EDITORS: Collection 
Manager and Keeper  

 

TEAM:   Bear Keepers, 
Collection Manager, Curator, and 
Vets 

MANAGER: 

Curator 

MANAGER: 

Curator 

 
 

 
BIRTH NOTIFICATION: TWO people notified directly (no phone messages) 
 
 NAME PHONE TREE DETAILS OR COMMENTS BEST WAY TO 

CONTACT 

1 Collection Manager   Home  
Cell  

2 Head Vet  
 Cell   

Home  
Pager: 

If you are unable to talk with them directly, please call the following back-ups: 

 Curator   Home  
Cell 

 Bear Keeper   Home  
Cell  

 Bear Keeper   Home  
Cell  

 Night Keeper   Home  
Cell 

Species: 
Sloth bear           

Scientific name: 
Melursis ursinus 

Plan for: 
DAM # SIRE # 

  

Expected birth date: 

Expected birth 
date is set at 180 
-210 days based 

on first day of 
observed 
breeding. 

Copulation 
observed  

16-20 June 2012. 
Birth window is 

13Dec12-
16Jan13. 

 

Actual 
birth 

date: 

 

 Note:  
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 Other Collection Manager   Home  
Cell  

 Vet Tech   Home  
Cell  

 
SPECIES REPRODUCTIVE CHARACTERISTICS:  
Gestation period: 180-210 days  Estrus cycle: Annual, usually July 

Interbirth interval: ~2 years Estrus duration: ~3 days 

Number in litter: 1–2 Weight at birth: 450 grams 
Weaned: ~18 months Independent: ~18 months – 2 years 
 

HOUSING 

Begin separating 
dam and sire: 

Keep a close eye on dam’s tolerance of sire’s presence and adjust their access as needed, 
separating them when needed.  

Holding space: 

Consider keeping maternity den door halfway closed to create a more secure den for dam and 
to provide less door space to close. Building should be kept warm (Desired temperature range 
for the maternity den is 55˚F–65˚F per reference materials). To keep the environment as dry 
and as quiet as possible.  

Bedding: Provide extra grass hay for dam to use in the maternity den. Shake out the hay to reduce the 
amount of dust; dust could be a problem in the maternity den. 

Drinkers: Dam should have access to fresh water at all times. Drop the water level in the drinker to ¼ to 
hopefully prevent a cub from drowning if it got into the drinker.  

Disinfection: 

Remove urine and feces daily or as often as possible and spot clean as needed to minimize 
ammonia and fecal bacteria buildup. Remove dirty bedding daily or as often as possible; 
disinfect food pans between feedings. Maintain adequate ventilation and monitor for ammonia 
smell. Utilize low-odor, low-suds disinfectants such as Trifectant®. Spot clean urine areas and 
remove organic materials and feces. Spot disinfect urine and fecal latrine sites as much as 
possible instead of general disinfection. Monitor air quality for fumes, dust, and urine odor.  

Visitors: 

Any unnecessary work should be delayed. Per the Australasian Husbandry Manual for sun 
bears, (Pickard, 1997) there should be restricted access and noise for 3 months after 
parturition. Coordinate with crew to discuss any adjustments. No volunteers allowed in hallway 
for ~3 months. Set up barriers and signs by den/holding area to reduce foot traffic and noise in 
the area. 

Additional 
considerations:  

Have head veterinarian  come twice weekly (Tuesdays and Fridays) to feed dam in den 5 and 
work up to him entering den 4 next to her. AM staff will request appointments and suggest 
day/time. 
 
Night monitoring: Start night keeper checks via monitor in office 10 days prior to parturition. 
 
At least one month prior to parturition, videotape dam overnight for a few nights to establish 
her normal night behavior. Start videotaping overnight 2 weeks prior to parturition. Train 
volunteers to observe these videotapes with an ethogram to assess dam’s behavior. 

ENVIRONMENTAL PARAMETERS 

Birth area 
temperatures: 

Desired temperature range for the maternity den is 55˚F–65˚F per reference materials. 
Temperatures for cubs are critical; low and high temperatures can both be detrimental.  
Maternity den temperature increased 4˚F with dam’s body heat in previous years. If there are 
extremely cold outdoor temperatures, hang thick blankets over the (closed) hall shutter and the 
chain link sliding service gate to cut down on wind chill. 

 
PARTURITION: 
Signs of pending 
birth: 

If possible, note teat, mammary, and vulva development every 3 days. Score & record teat 
development from 1–3 with 3 being fully enlarged. Also note mammary development—Zoo A 
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notes this as being evident 1 week prior to birth. Zoo B noted vulva swelling 3–4 days prior to 
parturition. Zoo A was able to see vulva swelling 1 month prior to birth due to some hair loss in 
female and noted a darkening of her vulva 4 days prior to birth as well as an additional 
increase in vulva swelling. 
 
Monitor dam’s behavior, watching for signs of restlessness and nest building. Former dam 
demonstrated very obvious behavioral cues of labor onset like contractions, pushing her legs 
against the wall, turning in circles, looking uncomfortable, nesting, etc. When birth appears 
imminent, lock dam in den 4 and maternity den, and keepers will monitor her around the clock. 
We will not lock her in just the maternity den.  

Parturition: 

Twins: It is paramount that if we have normal maternal care and strong vital signs from one 
apparently healthy-acting cub and good mother/cub bonding that we do not jeopardize or 
disturb this. That means we need to be concerned we will do more damage than good by 
trying to interfere and go in and rescue a failing twin cub. If the situation arises where dam is 
apparently caring for one twin but neglecting the other, we will not automatically interfere and 
jeopardize the positive mother-cub relationship. She is a 7 year old animal, this is her first 
pregnancy, and we want to give her a chance to raise the cub(s) on her own.  
 
Note: Former dam gave birth to twins 1 hour apart in a previous year and apparently cared for 
both equally from the beginning.  
 
The placenta may be wholly or partially eaten by female.  

In-house 
observations: 

Daily observations for fetal movement by visual observation one month prior to parturition. If 
we have a scale platform installed, collect weekly weights on dam. 

Level of 
intervention: 

This being her first pregnancy, there is a probability that dam will not care for the cub(s). 
Unfamiliar people and different scent on cubs are documented reasons for rejection. Per the 
Australasian Husbandry Manual for sun bears, (Pickard, 1997) inexperienced females may be 
less tolerant to disturbances. 
 
ASSESSMENT FOR CUB STAYING WITH DAM   

• Can building be maintained at acceptable temperatures? No: evaluate needs and 
other possibilities—Yes: then> 

• Is cub’s temperature in normal range? No: request veterinary assessment—Yes: 
then> 

• Has cub lost weight? Yes: evaluate for weight drop and number of days of weight 
decrease (Healthy cubs should gain 1-2% daily and 5-10% weekly, especially in the 
first 6 weeks of life). If weight loss is >2% within a 24 hr. period or more, request 
veterinary assessment. If the cub’s weight continues to decrease, then pull the cub 
until it is stabilized and consider supplemental care in the den. —No: then> 

• Are cubs healthy, active, and alert?  Yes: leave the cub with dam—No: request 
veterinary assessment 

 
POST BIRTH: 

Husbandry 
access: 

For at least the first month, restrict the keepers who work with dam and the cub(s) to primary 
keepers. Other relief keepers should not work with dam until further notice. No new volunteers.  
 
Try moving the maternity den door after about one week if dam is coming out of the den for 
food, and start to work towards closing dam in the maternity den to quickly clean den 4.  
 
If dam starts to come out to eat regularly, we can try briefly moving the door between her and 
the cub(s) and assess her reaction. Within a few days, we should know if we can isolate cub(s) 
for a weight or not. With the former dam, keepers were able to continue shifting her in and out 
every day for cleaning. We will have to be very cautious with shifting and cleaning and likely 
not attempt to do so for at least the first few days after birth unless dam seems very 
comfortable. We will assess this plan as we go and adjust according to her comfort level and 
reactions. 
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Monitoring: 

Electronically record den activity 24/7 for 4+ months after birth. Make sure recording has a 
time stamp in order to accurately track nursing. 
 
Keeper or manager continual (24 hour) observation from imminent birth through the first 3 days 
after birth. Keeper or manager should review recordings daily to record nursing for the first 2 
weeks. If all is going well, recruit and train volunteers to review all of the recordings to record 
nursing duration and time between nursing. This should continue for at least 3 months. Also, 
have volunteers to observe dam and cub(s) during the day from the monitor in the bear office 
for the first 1-2 months. 
 
Night Keeper: Night keeper will check on the mother and cub(s) via monitor in bear office & fill 
out observation sheet at 8 PM and 10 PM  nightly for the first 3 months. There will be a red 
night light in the dens for night checks if we do not have an infrared camera. Night keeper will 
change video tape at 10 PM if we are not digitally recording. 
 
If dam is seen out of the den without the cub(s) for more than 30 minutes, night keeper should 
contact bear keepers. 
 
After first 3 months, the night keeper should note observations on Daily Keeper Report and 
then print the daily report. Of course, if the night keeper notices anything unusual, the regular 
keeper should be called. A veterinarian should also be called if necessary. 

Housing: 

AZA Sloth Bear SSP reports cubs come out of the den around 80 to 90 days. Former dam’s 
cubs began to venture out of maternity den/hall into larger holding room at 62 days. 
 
Keep cub(s) inside holding until shifting reliably between dens. Allow into outside exhibit when 
it is dry and the temperatures are above 50º F. Mother and cub(s) will always have access 
inside when they have exhibit access. We can discuss when and if dam can have exhibit 
access by herself within the first 3 months, especially if she shows signs of restlessness. 
Former dam’s cubs went outside on exhibit at 3 months and 10 days of age in mid-April. They 
started with 1–1.3 hours outside daily in the morning for the first week, skipped the weekend, 
and then began extending the time outside. There was some rain during this time, but 
temperatures remained at 50º F or higher, so introductions continued without ill effects. Cubs 
did not show negative reactions to rain. Former dam did bring them under cover, although not 
out of the exhibit, when rain was particularly heavy. When they were released into the exhibit, 
noises from peacock, trucks, lions, etc. did not seem to bother them. They did react to high-
pitched human noise. 

Environmental 
parameters: 

Make sure bedding is kept dry both inside and outside. Avoid damp, wet, and/or moldy 
bedding which can harbor bacteria and fungus. 
 
No hosing in the maternity den for the first 3 months. Only dry-clean and then sparingly use a 
moist sponge if necessary, drying the areas afterwards with towels. 
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Post-natal 
monitoring and 
care: 

The Australasian Husbandry Manual (for sun bears) (Pickard, 1997) say not to feed the female 
for the first 3 weeks. Like with former dam, we will continue with a normal routine. If dam 
comes forward out of the den, offer her regular diet if she wants it. We will monitor and record 
dam’s appetite.  
 
From notes on our sloth bear cub births reassessing should cub stay with the dam: First-time 
mothers either accept or reject and eat cub(s) before you can do anything about it, i.e. 
immediately after birth. 90% of infanticide in bears is within the first 24 hours. The guidelines 
for sloth bears say to listen for humming while nursing and infrequent squeaks and cries. If 
squeaks and cries are persistent or absent, it indicates a problem. The most common medical 
issue is umbilicus infection from over grooming by the mother. With our set-up, you wouldn't be 
able to intervene right after birth, and this appears to be common with most arrangements.  
 
Evaluate the situation and request vet assistance in the event of a trauma like those listed 
below: 

• Maternal neglect/trauma. 
• Dam does not appear to be producing milk. 
• Cubs weak/lethargic. 
• No nursing observed.  
• Female leaves den for prolonged periods, cubs vocalize in distress and dam does not 

respond to distress calls.  
 
To gauge health of cub: If this is like former dam and her cubs, the keepers should hear the 
cub(s) scream when it wants dam to move it or nurse or dam leaves. With former dam, it was 
very obvious when the cub settled down and she readjusted it and it nursed. Nursing sounds 
are loud enough to be heard and should be documented. The day after a previous cub was 
born, nursing varied from 1–5 minutes in length and intervals between nursing varied from 4–
20+ minutes. There was a total of about 12 minutes of nursing in 81 minutes of tape. 
 
Notes from former dam’s first cub that died: In retrospect, the cub had started vocalizing three 
or four days before it died with a deeper, unusual sound that keepers thought was 
developmental. Review of behavior notes from video at age of 34 days showed 22 attempts at 
nursing in 8 hours. Only two sessions appear successful, one early in the recorded session 
that lasted 5–10 minutes and another 4 hours later for about 3 minutes. The notes indicate a 
lot of restlessness with both the dam and the cub. Cub died within the week. 
 
If things appear fine on the monitor (loud and frequent nursing sounds, etc.), the first time dam 
leaves the den, keeper can offer her food and leave. On the second day that dam leaves the 
den, keeper can offer food and then attempt to close dam in the east side and BRIEFLY enter 
the outer room. If all seems well, peek into the maternity den to visually ascertain that 
everything looks OK, and work towards weighing the cub(s). 
 
Note: Cubs had a “set” nipple per Curator at Zoo C – aggression would break out if one tried to 
switch from “their” nipple to their sibling’s nipple. 

 
NEONATAL EXAM: 

Initial Neonatal 
Exam: 

With former dam’s cubs, plastic gloves were not regularly used when handling cubs due to 
the strong latex scent. Also, former dam knew the familiar smell of her regular keepers, and 
the cubs learned this as well. Animal Hospital Department staff sometimes used unscented 
gloves during exams. With gloves or bare hands, touch familiar-smelling bedding materials 
before touching cub(s). The veterinarian went in after former dam had come out of the den 
for the third time, and regular keepers had gone in with cub(s) without incident. With former 
dam, cub(s) were checked by keepers only at 6 days and 13 days. Neonatal exam was 
performed at 14 days. AZA Sloth Bear SSP Coordinator reported weighing cubs anywhere 
from day 5–49, depending on the mother. 
 
Cub health check and weighing plan:  
Our goal would be to have first cub exam within 2 weeks of birth. 
Initial neonate exam scheduled as soon as possible if tolerated; we need to wait until dam is 
comfortable and consistently leaving the cub(s) alone for brief periods of time. Try having 
head veterinarian come stand with bear keeper and feed dam to see how she reacts. Use 
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this to help gauge her comfort level. Weekly veterinarian checks would be ideal. Hands-on 
exams are important to access hydration and give fluids when necessary. 
Following the health check, for 3 weeks, the head veterinarian would continue to come once 
weekly to perform medical evaluations unless otherwise indicated. AHD (Animal Health 
Department) checks could be done by either head veterinarian or assistant veterinarian. 
Additionally, keepers will weigh and do a brief check at least once a week on Friday, 
Saturdays, or Sundays when both bear keepers are present.  
 
Veterinarian visits should be limited to only two AHD people (veterinarian and veterinary 
technician) and a keeper. Keeper or an additional keeper will monitor dam’s behavior while 
cleaning den 4/maternity den/hallway. All supplies (thermometer, scale, ruler, fluids, 
clipboard, pen, and flashlight) need to be in a nonthreatening container because there will be 
no need to go in and out of the den to gather more supplies.  

 
CUB MONITORING: 

Monitoring of cub 
weight: 

Only enter dens once the cub(s) have stopped nursing (quiet) and dam leaves den. If dam is 
upset or getting upset, abort and leave without weighing/exam. With former dam, keepers 
couldn’t see her while she was in with cub(s), but they could hear her get excited( eg.huff, 
rattle door), so it was easy to tell if she was upset, and keepers should abort and back out. 
 
Attempt to weigh/photograph cub(s) two to three times per week.  

Training cub: 
Once cub(s) is mobile and interacting with keeper when separated from dam, train to shift. 
This allows weighing and other husbandry needs. 

Interactions with 
male (Sire) 

At this point, we would not plan on introducing sire to the cub(s) and dam since the adults do 
not have the friendliest relationship. Dam tends to be more comfortable, in general, when 
alone. Will evaluate as necessary. 

 
DEVELOPMENTAL NORMS FOR THIS SPECIES: C. Frederick, personal communication, 2012 

Age in Days Developmental Changes 
25–35 days Eyes open 
25–30 days First tooth 

45–55 days First attempt to walk 

65–75 days Solid food  
2 months Ride on mother’s back 
3 months Leave den 

Data from previous BMP Plan 
 
 Weight data: 
Average weight at birth: 450 grams 

Average weight at one week: Unknown 
 

 
 
 
 
 
 
 
 
 
 
 

 

Age in 
Days 

Example Weight 
ranges in pounds  
(Previous cubs) 

15 3.26/3.0 

30 5.22/5.51 

40  

127 28.0/25.0 

160 40.0/36.0 

188 44.0/38.0 

219 68.0/64.0 

251 128.0/126.0 

Male cub  Averages 
Age 
(days) 

Weight Age 
(days) 

Weight 

27 2.17 kg 
(4.81 #) 

30  2.5 kg 

34 2.42 kg 
(5.45 #) 

60 4.5 kg 

38 2.46 kg 
(6.25 #) 

90 6.8 kg 
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Hand rearing outline as below and on file at Animal 
Hospital Department: 

DATE: BY: 

10 Oct 2012 Senior Vet Tech  

Special 
considerations: 

AZA Sun Bear Program/AZA Bear TAG Recommendation: Intervene if necessary, 
reintroduction is preferred if hand rearing. Supplemental feeding would be best if milk 
production is an issue. 
 
If the cub is pulled for hand-rearing (attempt supplemental feeding if indicated before 
pulling), we will not attempt a reintroduction to dam until the cub is mobile, definitely not 
before the cub is 3 months of age (and perhaps 30 pounds?). We would consider bringing 
the cub to the unit to show dam before the cub is 3 months old. 
 
Approximate duration of hand rearing: 3 to 6 months 

Hand-rearing 
housing: 

Incubator for possibly 8 weeks. DO NOT LAY FLAT! Cubs get deformities of limbs when 
they are kept on a flat surface. Keep cub on rolled rugs, maybe even lying on back in a 
sling like position as if it was cradled in mother arms or against her chest. Another 
suggestion was to use a “bean bag” bed.  
 
Incubator temperatures: Initially 90˚F. After the first month temperatures were between 87˚F 
and 84˚F. Incubator was at room temperature by 6 weeks. (Zoo A) 
 
At 3 weeks, the cub may be able to spend some time during the day out of the incubator. 
By 9 weeks, the cub may be able to spend some nights outside of the incubator. 
 
Consider sun light needs. 
 
Humidity requirements: Keep humidity high: 50–60% and watch for dry skin. 

Hand-rearing milk: 

1st milk: dam’s preferred, perhaps attempt to milk her if cub is pulled? 
 
Suggested rearing formula: Zoo D’s Sun Bear formula 
Enfamil Low Iron® mixed with Esbilac® 1:1. Use powder and mix by weight. 
Enfamil® 12.5g 
Esbilac ®12.5g 
Water 75g 
= 100g by weight 
Start diluted with distilled water (bottled water is OK). 
Feed this through Day 37, then switch the Enfamil® to Enfamil with Iron®—same mix 
 
Senior veterinary technician consulted a doctor at a University (formerly of Zoo D). After 
reviewing all the diets we researched from four different institutions, he felt that keeping with 
the Enfamil®/Esbilac® formula that they developed for the Sun Bear would be simple to do 
and nutritionally complete. 

Hand-rearing milk 
additional notes: 

Tropical bears are very susceptible to lacto bezoars, so watch closely for distended, firm, 
possibly painful abdomen. 

Feeding Frequency 
(Shemwell, n.d.): 

Feed every 3–4 hours around the clock. Be careful not to overfeed. 
From 2–8 weeks, cub(s) will require 8 feedings per day between 8 AM and 12 midnight.  
At 8 weeks, reduce to 6 feedings.  
At 6–8 weeks, introduce solids. 
At 9 weeks, cub(s) should be eating some solid foods.  
At 13–14 weeks, cub(s) should be weaned from bottles. Offer milk in a bowl 3 or 4 times a 
day. 
At 26 weeks, wean from all milk.  

Supplemental 
Feeding Plan:  
 

Aim for 20–25 % of body weight per day and monitor for good body weight gain. 
 
Bottles and nipples made for human use are usually acceptable. Probably use blue preemie 
nipples at first, graduate to regular baby nipples (silicone?).  
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CALL LIST: 

Team member Office: Ext, DID Work Cell Personal Cell Home landline 

Curator       

Collection Manager      

Collection Manager       

Bear Keeper       

Bear Keeper      
  

General Curator       

Head Vet        

Assistant Vet       
 

Senior Vet Tech       
 

Vet Tech       

Public Relations       

Security       
 
 
 
 

Neonatal Protocol:  
 

Zoo E noted that caregivers should be kept to a minimum. Zoo A opted to have the cub 
hand reared at the hospital with as few caregivers as possible. 
 
Zoo F said these babies do better if held. The more the Zoo A cub was held, the better she 
ate. Holding for an hour before feeding as well as some holding after the feeding was 
instituted. 
 
Be cautious of the potential for aspiration. Nipple size, the hole in the nipple, and nasal 
congestion can contribute. Monitor heart, lungs, and body temperatures daily. 

Other hand-rearing 
considerations:   
 

Sun bear cub at Zoo D that was hand raised got milk curds in its stomach because could 
not digest the formula, gas back-up too.  
 
Most common complications mother-reared are umbilical infections. 
 
Most common hand-reared complications are lacto bezoars. 
 
MILK ANALYSIS: If a baby is pulled or if it dies, we should immobilize dam ASAP and get 
a milk sample. We need 50 ml, and it can be frozen. 
 
Use a “heartbeat” substitute to help with fussy cubs.   
 
Cubs can be very fussy when disturbed. Keep nursery very quiet. Limit contact to one or 
two people for first several weeks.  
 
Consider an animal companion once stable: It is very important to raise the cub with 
another bear or at least another carnivore. Perhaps an orphaned black bear? 
 
Supplemental feeding may need to be considered for an older dam that may not be able to 
produce enough milk. Cub would need to be fed 1–3 times per day if it is staying with the 
female. No more feedings than 3 times a day is usually tolerated by mothers. 
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Insert Zoo’s USDA # 
Insert Zoo’s CBW 
Permit # 
 
Insert Specific Zoo 
Contact for this 
transaction or 
Registrar contact 

Appendix M:  Sample Transaction Form 
 

Your Zoo Name 
Address 

City, State, Zip Code 
 

 

 
Date:  
Consignee:  
Address: 
Contact Person: 
Phone:  
Fax: 
USDA: 
 

 
 
 

This document will serve to confirm the following animal transaction(s): 
Quantity Species – Accession # Value/Condition 

 Insert Accession #, SB#, Common 
Name & Scientific Name 

 

 
All animal transactions are subject to the following conditions: 

 
1. Each specimen and their offspring will not be used, sold or traded for the purpose of sport or 

subsistence hunting; for use in any inhumane research program; for disposal at any animal auction; nor 
for any other purpose contrary to the AZA Code of Ethics. These conditions also apply to non-AZA 
members. 

2. Specimen(s) will be housed, fed, and maintained in a manner that will ensure its good health and well-being. 
3. The recipient agrees and certifies that the acceptance or disposal of these specimens and their offspring is in 

compliance with any Federal, State, or local regulations. The offer for sale or trade of endangered, threatened, 
protected, or regulated species is contingent upon the receipt of appropriate permits issued by the local, State, 
and/or federal governments. 

4. The applicant agrees to provide, upon request, future status reports regarding the specimen(s) acquired. 
5. The recipient agrees to pay all shipping costs on the animal(s) unless otherwise arranged. When Zoo crates are 

used, they must be returned prepaid within 30 days, or the recipient will be invoiced for the replacement costs. 
6. Recipients of nonhuman primates are subject to additional conditions set forth by the Center for Disease Control 

(CDC) (see reverse, Appendix II). 

Animal Transaction Form 
__Sale     __Purchase     __Donation     __Breeding Loan     __Loan Transfer     

 

I hereby affirm that I have read, understand, and agree to abide by all the conditions shown on both 
sides of this transaction agreement. I also declare this transaction has been approved through my 
institution’s acquisition/disposition process and sign this form as a duly authorized representative. 
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Appendix N:  AAZK Animal Data Transfer Form 
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Appendix O:  Sample Written Enrichment Plan Documents 
 

S.P.I.D.E.R. Model for Animal Enrichment 
 

Setting Goals – General goals for any enrichment program aim to encourage species-appropriate 
behavior, decrease stereotypic behaviors or behavioral problems, and provide mental and physical 
stimulation.  When setting goals in your area, use knowledge of the animal’s natural history to develop a 
plan that meets their needs. 
Planning – Though similar in many ways to setting goals, this stage includes submitting your ideas in a 
written format for approval.  Think of this stage as asking the appropriate questions, such as Who? What? 
When? Where? Why? And How?  The enrichment approval request form is designed to encourage 
communication between keepers, curators, and veterinary staff, as well as to address potential safety 
concerns before new enrichment is offered. 
Implementing – This is the fun part, when you actually give the enrichment!  One of the most important 
tools to any enrichment program is use of an enrichment calendar.  This allows you to schedule 
enrichment on certain days, as well as to document what was given and when. 
Documenting – The enrichment process does not stop once the animal receives enrichment.  Their 
response determines the overall success of reaching the intended goal, and is crucial for future 
enrichment opportunities.  Either direct or indirect evidence can be put on a 1-5 rating scale for assessing 
an animal’s interaction with a certain item.   
Evaluating – This step largely involves looking at patterns and trends to determine future action or 
modification.  Effective evaluations are made by using a written record of noteworthy events, 
summarizing, and discussing any findings as a team. 
Re-Adjustment – Based on previous evaluations, you can suggest new enrichment ideas and/or discard 
or modify those that have been ineffective.  Any changes are made in order to maintain the best quality of 
enrichment for our animals.  Document any changes appropriately—this may involve keeper staff, curator, 
committee staff, and others. 

Safety Concerns 
Every enrichment item given to a zoo animal has inherent risk; however the benefits may outweigh the 
risks.  Any keeper who is providing enrichment to animals should read the AAZK Risk Assessment and 
Safety Considerations found at 
http://aazk.org/pdf/Risk%20Assessment%20and%20Safety%20Considerations.pdf. 
 

• Can an animal get cut or trapped by this device? 
• Can this item be used as a weapon? 
• Can this item damage enclosure or be used to escape? 
• Can any parts be ingested?  If ingested can it be harmful? 
• Are all parts non-toxic? 
• Can this item cause aggression in the group? 
• Is food enrichment included as part of animal’s regular diet in a manner that will reduce the risk of 

obesity? 
• Can you remove this item quickly and easily in case of emergency? 

 
If this type of enrichment has not been used for this species at our institution previously the animal keeper 
will need to check the Shape of Enrichment safety database before submitting an approval form.  Go to 
http://www.enrichment.org/Safety.php and enter the taxa, enrichment and hazard to determine if other 
institutions have reported incidents related to this type of enrichment.  Each new enrichment item will be 
evaluated during its first use. 
 
 
 
 

http://aazk.org/pdf/Risk%20Assessment%20and%20Safety%20Considerations.pdf
http://www.enrichment.org/Safety.php
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Enrichment Goal Development Tool 
 
Area____________________________ 

 
Date_____________ 

  
      

Who? 
What behaviors do we want to 

encourage or discourage? 
How will we encourage this 

behavior? 
Prioritize projects to be 

encouraged. 

Identify 
project 
leader 

Species 

Behaviors based on 
natural history or 
husbandry need 

Do they 
exhibit 

the 
behavior 

now? 

Describe the enrichment &/or 
training techniques that would 

provide, or is currently 
providing, the opportunity & 
motivation for the behavior? 

Prioritize projects based 
on: behavioral need* & 
feasibility** (Rank them; 
e.g. 1=highest priority) 

Who will 
work on 

this? 
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Animal Enrichment and Approval Form 
 
Submitted by (Full name): 
Date: 
Animal(s): 
Enrichment Idea: 
Please initial that you have read the enrichment safety considerations? _____ 

 

This enrichment will be given: (check all that apply) 

       On exhibit  Off exhibit 

Goal: What behavior is this enrichment meant to encourage? How? Example: foraging, wallowing, 
climbing, etc 

 

Describe enrichment idea: (give specifics of materials used, frequency and duration of presentation, 
estimated set-up time and cost ) 

 

 

Photo or sketch of item: (attach if necessary) 

 

Potential safety concerns?  How will they be addressed? 

 

Will you be able to monitor and evaluate when this item is given the 1st time? _____ 

Comments ___________________________________________________________ 

Primary Category (circle one)  Secondary Category (if applicable) 
Food      Food 
Social      Social 
Cognitive     Cognitive   
Sensory     Sensory 
Physical Habitat    Physical Habitat 
 
Sr. Keeper: ____ Date: _____ Curator: _____ Date: _____ Vet: _____ Date: ______ 
_____Approved  _____Approved            _____Approved 
_____ Not Approved  _____ Not Approved            _____ Not Approved 
_____ Approved w/changes _____ Approved w/changes _____ Approved w/changes 
Enrichment Committee Review  Date:_______ 
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Daily Record Keeping Chart 
 
Species360 Species Item/technique Rating Initials Comments 
1.0 Sloth Bear     
0.1 Sloth Bear     
1.0 Sun Bear     
0.1 Sun Bear     
When entering enrichment ratings in the daily report, please use the system of category/subcategory 
listed below. 

• Positive (P) 
o Appropriate interaction with item but goal not achieved (P/NG) 
o Appropriate interaction with goal achieved (P/G) 
o Tentative Interaction (P/T) 

• Neutral (NE) 
o Acknowledged item (NE/A) 
o Ignored item (NE/I) 

• Negative/Averse (N) 
o Avoids item (N/A) 
o Inappropriate interaction (N/I) 
o Scared of Item (N/S) 

• Not Observed (NO) 
o Evaluation negative (NO/NA) 
o Evaluation neutral (NO/NE) 
o Evaluation positive (NO/P) 
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Enrichment Evaluation Form 

 
Area________________   Species ____________ Animal # ___________________ 
Evaluator (Full Name) _____________________________________________ 
Enrichment item or practice_______________________________ 
Goal listed on Approval Form __________________________________________ 
Was the goal met? ___________________________________________________ 
 
Date of Approval ___________ Date of Evaluation __________ 

 
Circle One:    First time use of enrichment   or   Follow-up        

*If Follow-up evaluation please specify in comments how long this enrichment item has been used and 
frequency* 

 
How long did you observe for? ____________________________________ 

Indoor  or   Outdoor     Visitors observing?  Y or  N 
Temperature/weather conditions ________________   
 
Direct observations noted 
____________________________________________________________________________________
____________________________________________________________________________________
______________ 
Safety Concerns noted during evaluation_________________________________ 
Suggested modifications (before continued use), alternative uses/variations of this enrichment 
_____________________________________________________ 
__________________________________________________________________ 
Animal Reaction (Use daily rating scale) __________________ 
 
Session rating (Circle one):        Highly successful           Moderately successful    

No reaction    Moderately unsuccessful      Highly unsuccessful  
 

Should this enrichment be continued?  Y or N 
If yes, how often?        Daily  Weekly Monthly Other__________ 
 
 
When will this item/technique be evaluated again (Enrichment Committee recommends annual 
evaluations of items)? ____________________________________ 
 
Curator ________ Date ___________ Committee Review _______ Date ________ 

Please submit form to Curator then Enrichment Committee Chair or Co-chair 
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Enrichment Safety Incident Report 
 
Keeper Name________________________      Department_____________________ 
Species________________     ID#____________________ 
What enrichment item was used? ________________________________ 
Date of approval: _____________________ 
Description of enrichment safety incident: 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
_____ 
Could this have been avoided?                Yes______    No__________ 
If yes please give explanation: 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
___ 
In your opinion, can this enrichment be used again in the future?    Yes________    No________ 
Please explain whether you believe that this enrichment should be continued for other animals in the 
same species: 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____ 
Sr. keeper Comment: 
______________________________________________________________________ 
Date: _________ 
Curator Comment: 
______________________________________________________________________ 
Date: __________ 
Veterinarian Comment: 
______________________________________________________________________ 
Date: _________ 
G. Curator Comment: 
_______________________________________________________________________ 
Date: _________ 
Enrichment Committee Chair  Date: __________ 
 

*This documentation will result in re-evaluation of the item or technique* 
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