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Using environmental enrichment to improve the welfare of ex-dancing bears in captivity: a review

Laurence Eve Van Atten

Royal (Dick) School of Veterinary Studies, University of Edinburgh
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Abstract

_________________________________________________________________________
The sloth bear (Melursus ursinus) of the Indian subcontinent has long been exploited by the Qalandar gypsies.  The tradition of the ‘dancing’ bears extends back to the 16th century to a time when the bears were used to entertain Mughal emperors and Rajput kings.  However, this traditional practice subjects the bear to cruel treatment, and efforts have been made to eliminate the practice by providing bear handlers with alternative employment opportunities.  The Agra Bear Rescue Facility, completed in 2002, was established to provide a home for confiscated bears.  The discussion that follows explores the opportunities for environmental enrichment to improve the welfare of the bears at the Agra Bear Rescue Facility.  The literature suggests that encouraging complex feeding behaviours and providing a more diverse environment can improve the welfare of animals in captivity.  Furthermore, it has been proposed that relatively simple and inexpensive enrichment techniques can have a significant, positive influence on the behaviour of captive bears.  

_________________________________________________________________________
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Introduction

Animals in the wild spend the majority of their time in search of food, water, a mate and shelter.  Although these basic needs are met in captivity, the animal continues to retain many of the basic instincts and behaviours that would allow it to survive in the wild.  Carlstead et al. (1991) suggest that denying a captive animal the opportunity to express its natural behaviours can reduce the animals’ welfare.  Environmental enrichment has been used to help alleviate this problem (Young, 2003).  Certain species, such as bears, may exhibit stereotypic and abnormal behaviours when kept under the restraints of captivity (Swaisgood and Shepherdson, 2005).  This is especially true for animals that have had an unpleasant previous experience, such as the ‘dancing’ bears in India.  The cultural issues involved create complexity and it is only until recently that a sanctuary to rescue these bears has been established.

Environmental enrichment and animal welfare

There are many definitions of animal welfare.  Some define welfare based on the animal’s ability to function within its evolutionarily-selected limits.  Others consider animal welfare to be an animal’s ability to maintain homeostasis (usually physiological) in response to environmental challenges, while others suggest that animal welfare has to do with how the animal ‘feels’ about itself and its environment (Young, 2003).  The Five Freedoms, developed by the UK’s Farm Animal Welfare Council (FAWC), provide a practical framework for evaluating animal welfare.  They are as follows: (1) freedom from hunger and thirst; (2) freedom from discomfort; (3) freedom from pain, injury and disease; (4) freedom to express normal patterns of behaviour; and (5) freedom from fear and distress (FAWC, 1992).  Regardless of the definition used, environmental enrichment can play an important role in helping to ensure animal welfare by enhancing the psychological and physiological well-being of captive animals (Mellen and MacPhee, 2001).  

According to the Behaviour and Husbandry Advisory Group (BHAG), environmental enrichment is a process for improving or enhancing captive animal environments and care within the context of their inhabitants’ behavioural biology and natural history.  Furthermore, the BHAG explains that enrichment is a dynamic process in which changes to structures and husbandry practices are made with the goal of increasing behavioural choices to animals and drawing out their species appropriate behaviours and abilities, thus enhancing animal welfare (quoted in Young, 2003).  The goals of enrichment are to increase behavioural diversity, reduce the frequencies of abnormal behaviour, increase the range or number of normal behaviour patterns, increase positive utilization of the environment and increase an animals’ ability to cope with challenges in a more natural way (Young, 2003).  

Enrichment is a relatively new concept, which people have only begun to integrate into husbandry management within the past two decades.  Public perceptions of captive animal welfare have been evolving in recent years in response to changes in cultural and economic circumstances, an expanded understanding of the natural history of wild animals, a refined understanding of the way natural systems and wild animals are affected by human activity, and an enhanced ability to assess the impacts that zoo environments can have on wild animals.  Furthermore, advances in zoo exhibition technologies, especially those employing “natural habitats” have also influenced public opinion of animal welfare (Seidensticker and Forthman, 1998). 

The effects of environmental enrichment have been examined in different contexts since the early 1960s by comparing the behaviours, learning abilities and physiological variables between animals reared in enriched environments and those reared in impoverished environments (Shepherdson, 1998).  Young (2003) suggests that it is time we stop measuring how much animals are suffering and to start looking for solutions.

Bears in captivity


The needs of bears in captivity seem to be poorly understood (Law, pers. com.).  The large home range, nocturnal habits, highly varied and seasonal diet are difficult, if not impossible to replicate in a captive situation.  The size and strength of the bear complicate the situation further (American Association of Zookeepers, 2006). 


Bears in captivity are usually locked in an indoor holding area at night, regardless of the fact that they are nocturnal animals and, therefore, most active at this time.  Research has found that giant pandas (Ailuropoda melanoleuca) given the choice to move freely between exhibit and off exhibit areas, display fewer signs of behavioural agitation and lower urinary cortisol, compared to pandas that are restricted to exhibit areas.  These results suggest that simply offering pandas free access to alternative locations can improve behavioural and hormonal variables that may be related to well-being (Owen et al., 2005).   

Captive bears are generally fed the same amounts of food year round thereby suppressing normal seasonal fluctuations in activity and variety of food choice (Forthman et al., 1992).  In the wild, bears undergo dramatic seasonal shifts in diet that are determined by availability.  Seidensticker and Laurie’s (1977) research on the behavioural ecology of the sloth bear (Melursus ursinus) found that the diversity of the diet was highest from April to July which is the fruiting season for most plants.  They also found that termites are the most important food item throughout the year with a low seasonality index and a correspondingly long time span of availability (Laurie and Seidensticker, 1977).  Although insects appear to be an important part of the bear’s diet, they may not be provided to sloth bears in captivity.  The behaviour of each species has been shaped by the process of evolution so that it can fill a particular ecological niche (Young, 2003).  Being a myrmecophagous mammal, sloth bears are adapted to foraging for insects.  A captive animal’s ‘needs’ may lie as much in the ‘doing’ as in the ‘achieving’ (Wemelsfelder, 1997), and thus the termites may be considered food for the mind, not just the body. 

The constraints of management may also negatively affect animal welfare because of the tendency to do what is convenient and economical.  The standard environment and daily handling routine of a captive animal becomes highly predictable, lacking surprising or challenging events (Wemelsfelder, in press).  For example, bears are generally given two concentrated portions of food in the same place and at the same time each day.  The food is quickly consumed with simple feeding behaviours.  This is in sharp contrast to their wild counterparts who spend a large amount of time covering vast areas foraging for tiny portions of food.  This lack of occupation can result in abnormal behaviours, which is particularly relevant for opportunistic feeders, such as bears (Carlstead et al., 1991) and may be a possible explanation as to why the Ursidae family includes some of the most notoriously stereotypic zoo animals (Swaisgood and Shepherdson, 2005).  

Stereotypic and abnormal behaviours

Stereotypic and abnormal behaviours are a chronic problem among confined bears because the captive environment of these animals lacks essential stimuli for guiding normal behaviour (Carlstead et al., 1991).  Mason (1991) has defined stereotypies as repetitive, invariant behaviour patterns with no obvious goal or function, which are often associated with past or present sub-optimal aspects of the environment.  The potential factors involved in stereotypy development generally involve frustration, stress or lack of control (Mason, 1991).  

There are various stereotypic and abnormal behaviours to which captive bears seem particularly prone (Vickery and Mason, 2005).  Pacing, in a straight line, circles or figure eight patterns, is one of the most frequently performed behaviours although weaving, head-swaying, repetitive self-sucking, stereotypic swimming, and tongue-flicking have all been observed (Vickery and Mason, 2004).  The various forms of these behaviours may have different etiologies and arise from different motivational states (Swaisgood and Shepherdson, 2005).

Self-sucking (sometimes accompanied by a “humming” vocalization) is a behaviour trait seen in early-weaned animals.  It resembles normal suckling by bear cubs and is similar to behaviours seen in isolation-reared primates and other early-weaned mammals (Vickery and Mason, 2004).  Repetitive self-sucking is interpreted in different ways.  It can be viewed as a sign of contentment or conversely as a displacement activity.  The results of a study conducted by Vickery and Mason (2004) showed that the bears that engaged in self-sucking behaviour were significantly younger than those that did not, supporting the hypothesis that this behaviour is indeed a deprivation stereotypy stemming from pre-mature weaning.  Thomas et al. (2001) has suggested that early weaning should be a significant risk factor for later emotional and stress hyper-reactivity, although long term studies are needed to back up this hypothesis.  Garner’s (1999) study on the etiology of stereotypy in caged animals showed that a bear’s stereotypy frequency did not predict its level of compulsive or repetitive self-sucking behaviour, supporting the theory that different motivations or processes may underlie these different abnormal behaviours. 

The practice of using stereotypies as the sole indicator of welfare is no longer considered reliable because the performance of these behaviours may be the result of previous adverse environments (Swaisgood and Shepherdson, 2005).  Stereotypies may have some reinforcing value because once developed, they are remarkably persistent (Mason, 1991).  Some have hypothesized that the repetitive behaviour may act as a coping response, but this remains uncertain (Mason, 1991).  If this theory is accurate, there is a possibility that animals performing stereotypies in sub-optimal environments may well have better welfare than those that do not perform stereotypies in the same environment (Swaisgood and Shepherdson, 2005). Research into this subject matter has produced conflicting results.  For example, oral stereotypy in calves reduces stress-induced ulceration, while oral stereotypy in horses is positively associated with ulceration (Mason and Latham, 2004).  

A study of captive sloth bears showed that individual rearing history can also influence behaviour.  Hand-reared bears showed significantly higher frequencies of self-directed and stereotypic behaviours, as compared to mother-reared animals (Forthman and Bakeman, 1992).  The frequency of stereotypic behaviour has also been found to be inversely correlated with inactivity and has been found to increase with age as well as time spent in captivity (Vickery and Mason, 2004).  Middle-age animals typically show the highest rate of stereotypies (Montaudouin and Le Pape, 2004).  

When a regular feeding regime is in effect, stereotypies often develop both as the time of food delivery approaches and during the period after feeding, although stereotypies have been known to occur in animals that are not on a schedule (Montaudouin and Le Pape, 2004).  Stereotypies have a tendency to peak prior to food arrival and are most often performed in locations where food arrival can be viewed or other locations that offer high levels of sensory stimulation (Vickery and Mason, 2004).  The location of stereotypy performance may sometimes reflect the stressful nature of the causal factors (Mason, 1991).  By analyzing stereotypies in detail, the motivations that underlie these behaviours can be identified and potentially reveal their degree of establishment, which are important factors in stereotypy treatment (Vickery and Mason, 2004).
Using enrichment to improve the welfare of animals in captivity

Several studies have demonstrated that variability of the captive environment contributes to enrichment by stimulating natural behaviour and preventing animals from performing abnormal behaviours (Carlstead et al., 1991; Forthman et al., 1992; Grandia et al., 2001; Vickery and Mason, 2004).

An environmental enrichment study on zoo bears showed that foraging behaviours can be maximally stimulated by providing multiple exhibit furnishings that are manipulatable, able to conceal food, and as novel as possible (Carlstead et al., 1991).  These results further demonstrate that the welfare of captive bears can be improved by providing occupational opportunities that allow them to actively acquire small amounts of food on a frequent basis.

When the effect of feeding enrichment on the behaviours of three different species of bears was investigated, the results showed that simple and inexpensive methods of enrichment can have a significant, positive influence on the behaviour of captive bears and that it is possible to provide bears with opportunities to demonstrate species-typical feeding and foraging behaviours, even in standard exhibits (Forthman, et al., 1992).

Many standard enclosures do not utilize vertical space.  When the effects of environmental enrichment was tested on spectacled bears, the addition of a climbing structure was found to create a significant change in the way bears used the other available space in the enclosure (Renner and Lussier, 2002).  If enclosure size is limited, climbing structures can increase usable space and provide opportunity for physical exercise. 

Scatter feeding animals often ensures that all of the individuals within the group have access to a variety of food types (Young, 1997).  A study by Fischbacher and Schmid (1999) on spectacled bears revealed that feeding enrichment significantly extended the time bears spent foraging, but no delayed effect on other behaviours was found revealing that behavioural improvements were the direct result of interactions with the enrichment item, rather than a generalized activation effect (Forthman et al., 1992).  Feeding enrichment had significant positive effects in a sloth bear, an American black and a brown bear although it is not possible to distinguish between direct and delayed effects because the data was collected throughout the whole day (Carlstead et al., 1991).  


Environmental enrichment has proven to be an effective means of enhancing neuronal development and animals reared in an enriched environment have also been reported to have greater overall dimensions and thickness of the cerebral cortex (Piché et al., 2004).  Enrichment has been shown to lower stress, which is vital to the animal because stress can interfere with the reproductive process (Carlstead and Shepherdson, 1994).  Thus, by providing captive animals with environmental enrichment, they will receive welfare and reproductive benefits (Young, 2003).

Future enrichment research


Identifying, characterizing and evaluating the relative importance of different environmental stimuli and finding the most effective ways of delivering them has been an important focus of many enrichment studies (Shepherdson, 1998).  Animal caretakers and researchers are now recognizing the need to be pro-active, not reactive when it comes to enrichment.  Mellen and MacPhee (2001) suggest that enrichment needs to be more than a quick fix for abnormal behaviour, since established stereotypies can be so difficult to reduce (Montaudouin and Le Pape, 2004).  


One of the most important aspects of scientific investigation is sample size because a larger number of individuals will increase the validity of the results (Swaisgood and Shepherdson, 2005).  Greater attention to experimental design, sample size, statistical analysis, better descriptions of enrichment properties and the form of stereotypy are needed to further our understanding of the most effective enrichment techniques (Swaisgood and Shepherdson, 2005).

 
In general, enrichment decisions tend not to focus on the needs of animals, but rather focus on the needs of the visiting public.  For example, enrichment is typically not provided on exhibit, on the assumption that it negatively affects the visitors’ experience (MacPhee et al., 1998).  When a study was conducted to measure visitor opinions of and reactions to enrichment, the results showed that the presence of enrichment, regardless of type, had little impact on visitor perceptions.  Visitors generally recognize the purpose of enrichment and understood its importance indicating that less caution and more creativity may be needed in choosing enrichment items and designing overall programs (MacPhee et al., 1998). 

Natural history of the sloth bear

Sloth bears (Melursus ursinus) are distributed throughout the Indian subcontinent, Nepal and the island of Sri Lanka (Bieder, 2005). The long shaggy coat and white crescent on the chest make the sloth bear easily distinguishable from the other four species of Asian bears (Ward and Kynaston, 1999).  An adult sloth bear measures 1.5 - 1.9 m in length and stands 60 - 90 cm at the shoulder (Ward and Kynaston, 1999).  Males weigh between 80 and 140 kg making them 30 – 40 % heavier than females (Ward and Kynaston, 1999). 

The omnivorous diet of a sloth bear consists of at least nineteen species of plants (including fruits, flowers and grass), honey and at least six insect species (Laurie and Seidensticker, 1977).  Termites and ants make up the majority of the bear’s diet, but on occasion fruit can comprise as much as 50% of the total food intake (Joshi et al., 1997).  Although they have a specialist tendency, they are still opportunistic and will feed on cultivated crops, such as sugar cane and maize (Ward and Kynaston, 1999).  The low basal metabolic rate (BMR) of the sloth bear stems from the poor energy value of their food and may leave them prone to cold stress which is a possible explanation as to why they have evolved to have a thick coat in the tropics (Ward and Kynaston, 1999).  

Sloth bears have highly specialized morphological adaptations for feeding on insect prey (Laurie and Seidensticker, 1977).  Two absent upper incisors, a hollowed palate, hairless, flexible lips and snout, and nostrils that can be closed voluntarily allow for feeding on insects by blowing and sucking into their colonies (Forthman and Bakeman, 1992).  Voluntary closure of nostrils prevents inhalation of dust and attacks from ants or termites (Bieder, 2005) and the reduced hair on the muzzle acts as a defense against the termites’ sticky defense secretions (Partridge, 1992).  These unique adaptations permit the sloth bear to exploit insects, a food source rejected by most other animals.  A sizeable domain is needed for the sloth bear to fill this particular niche (Bieder, 2005).  Field studies have shown that the minimum area for a male is 3.7 square miles (10 km²).  Females use a smaller area, which can overlap with the range of a male depending on the season (Bieder, 2005).  Mating mostly takes place in June although sloth bears can mate or give birth at any time of year (Ward and Kynaston, 1999).  Females usually give birth to one or two cubs in the late fall or winter and they remain together for two to three years (Bieder, 2005).  Cubs occasionally ride on their mother’s back, which is another characteristic unique to this species (Partridge, 1992).  

The sloth bear is considered nocturnal (Prater, 1965) although active, undisturbed sloth bears have been observed in the wild at all hours of the day (Laurie and Seidensticker, 1977).  The main period of activity for sloth bears is usually during the evening and at night indicating that they may not be strictly nocturnal (Laurie and Seidensticker, 1977).  Females with cubs may feed during the day to avoid nocturnal predators such as tigers, leopards and other bears (Ward and Kynaston, 1999).  

An abundance of termites throughout the year provides sloth bears with a secure food source allowing them to bypass having to undergo a period of winter sleep to avoid times of food scarcity (Ward and Kynaston, 1999).  Sloth bears have three inch claws which they use for digging and tearing open logs or termite mounds as well as for climbing (Carlstead et al., 1991).  It was the large claws that prompted Europeans to identify the bear as a giant sloth in the 18th century.  Upon further investigation, scientists realized that the animal was, in fact, a bear, but the common name remained (Bieder, 2005).  

Twenty years ago, there were about 20,000 sloth bears (Ursus ursinus) in the wild.  Since then, the population has dwindled down to somewhere between 3,000 and 4,000.  The expansion of railways into remote areas of India led to their initial decline in the late 1800s.  By the 1940s and 1950s, bear numbers declined drastically due to the destruction of forests (B. Hadley, unpublished data).  Today, sloth bears are threatened by a combination of habitat loss, resulting in fragmented populations and increasing human-animal conflict, including poaching (Lee, 2000).  Sloth bears are poached for their gall bladders and fat for use in traditional medicine.  They are also persecuted due to their reputation for aggression and crop destruction (Ward and Kynaston, 1999). 

The ‘dancing bears’

Sloth bears are listed as an ‘Appendix 1’ species by the Convention on International Trade in Endangered Species (CITES) making it illegal to kill, capture or sell the bears (CITES, 2006).  Nevertheless, an estimated 800 to 1200 sloth bears are still being ‘danced’ on the streets of India today.  Each year, at least 100 cubs are illegally captured from the wild to be sold on the black market (International Animal Rescue [IAR], 2005).  

The tradition of the ‘dancing’ bears goes back to the 16th century to a time when the bears were used to entertain Mughal emperors and Rajput kings.  The bears were trained and owned by Qalandar gypsies, a nomadic Muslim group, originating from the mountainous areas beyond Pakistan (Seshamani and Satyanarayan, 1997).    

It is important to understand the history of the Qalandars because cultural and religious influences can create obstacles in the protection of the bears.  IAR (2006) feels that any effort to help the bears must include the Qalandars, as their livelihood depends on the ‘dancing’ bear.  The Qalandars have been included in the category of Other Backwards Classes (OBC) by the government.  This means that their economically deprived status has been recognized albeit the government has failed to provide the community with any assistance when it comes to schemes of housing, land ownership, employment, clean water, sanitation, medical aid, or primary education (Seshamani and Satyanarayan, 1997).

Although the Qalandars are best known for their performing animals, they are also skilled as magicians, dancers, musicians, comedians, acrobats and jugglers (Berland, 1982).  The Qalandar who specializes in bear ‘dancing’ is called the ‘bhālūwālā’ which is a highly respected position due to the danger involved.  A bhālūwālā can earn Rs 5000 (approximately £57) per month in areas popular with tourists such as Agra, but this drops down to Rs 1500-2500 per month when the local community is the sole source of revenue.  Although not always reliable, this modest income compares favourably to the Rs 3000 (approximately £34) that an unskilled worker earns, making the Qalandars reluctant to seek alternative sources of income (Dr. Jadev 2006, pers. com.). 

In many cultures, bears are revered as powerful animals to be respected.  The strength and fearless manner of this animal have led people to attribute many myths and legends to the bear.  In India, many of these beliefs stem from the religious text of the Ramayana which told of how the Bear tribe assisted Lord Rama in his search for Sita when she was kidnapped by King Ravana (Seshamani and Satyanarayan, 1997).  Bear claws and hair are believed to have special powers which protect against illness and the evil eye (badi nazar).  They are sold as amulets or talismans and worn for protection (Berland, 1982).  A ride on a bear’s back is also believed to cure a child of disease and offer protection (Seshamani and Satyanarayan, 1997).  

Cubs are trapped in the wild by tribal people who are skilled at tracking animals.  Trackers will follow a pregnant female and observe the place she goes to den.  The cub is removed from the den about three to five weeks later when the mother has gone to forage for food.  Female bears tend to be possessive of their cubs and if the presence of poachers is detected, she will rush back to the den to defend her cubs, which sometimes leads to the killing of the mother as well (Seshamani and Satyanarayan, 1997).  Although tribal people living in the forest trap the bear cub, and a middleman transports it, the cub is always trained and raised by a Qalandar (Berland, 1982).  

The piercing of the bear’s nose marks the beginning of the training process.  Cubs are usually around four to six months of age when training begins and the process can take from six months to two years to complete.  The nose is pierced with an iron needle heated over a flame.  A rope is passed through the hole in the muzzle and comes out of the mouth.  The cub is first conditioned to be led by the trainer (Berland, 1982).  The Qalandars feel that the pain caused to the cub makes this the optimal training period since the cub will follow close behind them when the rope is pulled.  The cub is trained to stand by the bhālūwālā pulling up sharply on the rope (photo 1).  A stick is used to hit the bear on each foot which causes the animal to lift it off the ground.  In time, the tapping of the stick alone will produce a conditioned response, causing the bear to move from side-to-side and appear to “dance.”  Other behaviours such as a head shake, hip shake and lie down, are trained in the same manner.  

[image: image1.jpg]



Plate 1. Qalandar with ‘dancing’ bear 

 (retrieved from internet: news.bestfriends.org/images/india/pic07.html)
The canine teeth of the bear are removed by the force of an iron bar at five to ten months of age (Berland, 1982).  This is done for the safety of the Qalandars and for the safety of the public.  The teeth have a high monetary value and can be sold as amulets.  Claws are trimmed twice a year with the use of an iron nut cracker. This is also done for safety and for their monetary value.  The pulling out of the claws is not a common practice among Qalandars, although it is still done.  By trimming the claws, they remain a renewable resource.  

When the bear has grown large enough, a second piercing is made through the muzzle and this time the rope is passed through a nostril (photo 2).  The Qalandars feel that unless the bear fears its owner and is disciplined frequently, the animal will be hard to control.  Seshamani and Satyanarayan (1997) indicate that if at any time the animal does not follow commands, the nose will be re-pierced so the renewal of pain can assist in the control of ill tempered bears.

[image: image2.jpg]



Plate 2. Harness of a ‘dancing’ bear 
(retrieved from internet: blog.myspace.com/starlit)
No anaesthesia is used for any of these procedures.  Any infection can attract flies, which usually leads to maggot wounds.  Injuries and illnesses are generally not treated and there is a high mortality rate for the cubs before they are three years of age.  The bears are usually fed baked bread mixed with milk, which is far from the varied diet the bear eats in the wild, which is another contributing factor to its poor health (Seshamani and Satyanarayan, 1997).  The bears are particularly susceptible to disease and intestinal disorders associated with worms (Berland, 1982).  The heat, dust, noise and pollution may add to the stress of the animal.  A ‘dancing’ bear is typically worked six to ten hours a day depending on business and the long distances walked on paved roads causes the pads of the paw to wear down.  When it is not being worked, the bear is kept tied to a stake on a three to four foot rope which does not allow it to turn around or lie down at full length and therefore is forced to sit upright.  

The Agra Bear Rescue Facility

The Indian Parliament outlawed ‘dancing’ bears in 1972, although officials did not have a place to house the confiscated bears.  Zoos would not accept them because of their deformities.  With their teeth and nails removed they could not be returned to the wild, as they would not be able to eat properly, dig, climb or defend themselves (Wilhems, 2005).  

In 1996, The Wildlife SOS Dancing Bear Project was founded.  An 18 month investigative study was conducted by Geeta Seshamani and Kartick Satyanarayan that looked at the “socio-economic status of the Qalandar tribe and the health, management and training of the sloth bears.”  They gathered evidence on poaching and presented their report to the Indian government, where it caused great concern, as it was the first time that this poaching had been exposed (World Society for the Protection of Animals [WSPA], 2005). 

Wildlife SOS (WSOS) was offered land to build a rescue center for the bears in Agra, just a few kilometers from the Taj Mahal.  Construction began in 1999.  Bear owners were offered alternative employment in exchange for their bears.  In 2002, the 17-acre sanctuary fully equipped with man-made dens, two large pools, quarantine pens, a cub weaning room, clinical labs, and a fully equipped veterinary clinic was complete.  On December 23, 2002, the first twelve bears entered the Agra Bear Rescue Facility to live a life free of ropes and rings.  By the end of 2004, there were over 100 bears living at the sanctuary (WSOS, 2005).  

New arrivals to the sanctuary are sheltered from noise giving them time to acclimate before having their ropes removed (Wilhems, 2005).  Some of the ropes have to be removed surgically because their nose and cartilage has started to grow into the knots (Knight, 2003).  The bears are kept in a quarantine area while any wounds or injuries are treated.  The bears are then moved into acclimatization pens where veterinarians can make further observations and carry out follow up treatments before the bears are released into the sanctuary (IAR, 2006).    

The sanctuary employs some Qalandars which allows them to earn a larger amount of money than they would if they were ‘dancing’ a bear and also includes free room and board.  Seshamani and Satyanarayan (1997) stated that the Qalandars find comfort in no longer working illegally and feel that most of the people in their tribe would give up their bears if they were offered the right support. 

A new scheme awards every Qalandar who surrenders his bear with money with which to start a business.  This new initiative has been successful with Qalandars who have opened businesses such as a bicycle repair shop, a welding business and selling vegetables from a handcart.  Qalandars must first sign a legally binding contract vowing never to acquire another bear.  Serious penalties incur if they break this contract such as arrest and imprisonment.  Assets would be seized and they would have to repay the loan (WSOS, 2005). 

The Agra Bear Rescue Facility is currently run and managed by Wildlife S.O.S., under the overall supervision of the Uttar Pradesh Forest Department.  International Animal Rescue has pledged to provide long-term funding to assist with the running costs of the sanctuary and the forest department has donated 80 acres of land which will allow for the rescue of 500 more bears once a perimeter wall is built (IAR, 2006).

Conclusion

Efforts to support the Qalandar tribe can help bring an end to the practice of ‘dancing’ bears and benefit wild populations of sloth bears.  Numerous studies have shown how environmental enrichment can benefit animals in captivity. The welfare of the sloth bears at the Agra Bear Rescue Facility could be improved with the implementation of an enrichment plan.  More studies are needed to see what enrichment devices are the most effective and how to better cater to the needs of captive bears.  
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Using environmental enrichment as an effective tool for promoting natural behaviours in blind and fully-sighted sloth bears in captivity
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Abstract

_________________________________________________________________________
Bears seem particularly prone to abnormal behaviours when kept in captivity.  The present study hypothesized that the addition of environmental enrichment would increase active behaviour of captive sloth bears, consequently lowering the levels of abnormal and passive behaviours.  Three types of enrichment (hay piles, honey logs and paper mache ‘termite mounds.’) were tested to see what parameters influenced the bears’ mobility and what treatments were the most effective.  A comparison was made between a group of blind bears with a group of fully-sighted bears.  There is no literature available which investigates the effect environmental enrichment on blind animals.  This study aimed to see if blind bears developed more stereotypies than fully-sighted bears, how the bears responded to environmental enrichment and what enrichment devices are best for blind bears.  The results of this study support previous findings on the benefits of environmental enrichment of captive animals.  Enrichment increased the percentage of time the bears were active, although did not have a significant effect on passive or abnormal behaviours.  Blind bears were found to exhibit significantly higher levels of abnormal behaviours than the fully-sighted bears and enrichment lowered the amount of time blind bears spent in the dens.  Although the effects of enrichment were short-term, this study emphasizes the importance of incorporating environmental enrichment into captive animal management to ensure a high standard of welfare.
________________________________________________________________________
Keywords: Blind; Environmental enrichment; Sloth bear (Melursus ursinus); Stereotypic behaviour; Welfare

1. Introduction
Stereotypies have been defined as repetitive, invariant behaviour patterns with no obvious goal or function (Mason, 1991).  The repetitive, rigid character of stereotypies signals a general deterioration of behavioural flexibility and control (Wemelsfelder, in press).  In captivity, bears seem particularly prone to stereotypies and abnormal behaviour, possibly due to needs which can’t be satisfied in a captive situation.  These behaviours usually include pacing, head-swaying and repetitive self-sucking.  Displacement or redirected activities tend to be the result of situations in which an animal is motivated to perform a behaviour pattern but is unable to do so, and thus becomes frustrated (Mason, 1991). 

There is ample behavioural, psychological and neurological evidence that environmental enrichment improves the welfare of captive animals.  For example, enrichment can reduce the performance of abnormal, injurious and aggressive behaviours as well as reducing fear levels and reactivity to stressors.  Enrichment can also increase behavioural diversity, learning ability and space utilization (Young, 2003).  

The hypothesis investigated was that the addition of environmental enrichment would lower the levels of stereotypies and passive behaviours, and thereby increase active behaviour of captive sloth bears.  Three types of enrichment were tested to see what parameters influenced the bears’ mobility and what treatments were the most effective.  The enrichment treatments (hay piles, honey logs and paper mache ‘termite mounds’) targeted specific natural behaviours that sloth bears exhibit in the wild.  Free ranging bears spend the majority of their day foraging for a wide variety of food types (Ames, 1994).  Sloth bears are particularly adapted to living on small items high in nutrients and low in cellulose (Carlstead et al., 1991).  To promote foraging behaviour, hay piles with ground nuts hidden within were placed throughout the enclosure.  Honey logs were chosen after a previous study demonstrated that they successfully stimulated investigatory behaviour in sloth bears (Carlstead et al., 1991).  In the wild, sloth bears use their large claws to tear apart termite mounds (Ward and Kynaston, 1999).  To mimic this, papier-mache balls were made with raisins inside to encourage the bars to tear them apart.  

A comparison was made between a group of blind bears with a group of fully-sighted bears.  Until now, no behavioural studies looking into the effect of environmental enrichment on blind animals has been conducted.  Rocking stereotypies are more common in blind than sighted mentally handicapped humans (Mason, 1991).   This study aimed to see if blind bears developed more stereotypies than fully-sighted bears, how the bears responded to environmental enrichment and what enrichment devices are best for blind bears.

The Agra Bear Sanctuary in India was established in 2002 to provide a home for rescued ‘dancing’ bears.  The sanctuary houses over 100 sloth bears making it the largest captive population of sloth bears in the world. Most behavioural studies face issues with small sample sizes and this sanctuary provided the opportunity to overcome this problem.

2. Materials and methods
2.1 Animals 


The study consisted of 2 groups- 8 blind and 8 fully-sighted sloth bears.  The blind bear group consisted of 5 males and 3 females between the ages of 5 and 18 (average 10.1) years.  The group of fully-sighted bears consisted of 1 male and 7 females between the ages of 4 and 17 (average 7.6) years (see appendix 2 for individual history of each bear). 


All of the sloth bears observed were rescued from the ‘dancing’ bear trade and therefore each animal had an unknown, probably unpleasant previous experience.  The blind bears lost their sight due to malnutrition, or they were purposely beaten to blindness by their owners in order to easily control them.  Two bears were blinded in one eye due to physical damage and blind in the other eye due to malnutrition.  Two other bears had mature cataracts in both eyes rendering them completely blind (plate 3).  One female was blind in one eye due to the rope rubbing constantly over her eye causing friction and permanent eye damage.  All of the subjects had their nose pierced, resulting in varying degrees of deformity.
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Plate 3. Fully matured cataract in blind bear

Each bear that enters the sanctuary undergoes a full veterinary check, which is when eyes are examined and blindness is diagnosed.  Observing the gait of the bear as well as its behaviour can give an indication to the degree of blindness.  For example, if a bear has partial sight in one eye and no sight in the other, it tends to walk with the head to the side, trying to utilize the good eye.  Completely blind bears tend to either walk with their head high up or close to the ground, smelling their way around (see appendix 3 for description of sigh status). 

2.2 Housing


Enclosure 1 housed the blind bears and enclosure 2 housed the fully-sighted bears. (plate 4).   Each enclosure was 33 m in length and contained a 6 meter wide pool that was about 1 m deep.  Enclosure 1 was 11 meters wide and contained 3 dens.  The dens measured 11 x 7 x 2 m.  Enclosure 2 measured 15 meters wide due to an extra den.  
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Plate 4. Blind bear enclosure
2.3 Management


Both enclosures had three male keepers that cared for the bears consistently.  Bears were fed three times a day around 08:00 a.m., 12:00 p.m. and 16:30 p.m.  The morning feed consisted of bread, honey and seasonally available fruits.  Additional fruit is delivered in the afternoon.  Porridge and milk was provided as the evening meal.  Each bear received a total of 6 kg of food per day.  Bears were given their food in an individual dish inside the dens.  Forage feeding had been stopped due to monkeys stealing food and to prevent the spread of disease.    

2.4 Enrichment treatments


A major part of the natural behaviour repertoire of sloth bears consists of foraging and food handling activities. By increasing the opportunities for sloth bears at the Agra Bear Rescue Facility to forage, it was predicted that their explorative and manipulative behaviour would be stimulated, consequently challenging the animals on a cognitive level.  The enrichment treatments tested were:

a. One bale of hay was divided evenly into 6 piles (2 piles in each section of the enclosure).  One kg of ground nuts were divided evenly and hidden in the hay piles.  (plate 5).   

[image: image5.jpg]



Plate 5. Enrichment 1 (hay piles)

b. Six honey logs were placed in the enclosure (two in each section of the enclosure).  The logs measured 60 x 20 cm (plate 6).  Four holes were drilled into each log.  The holes were one inch wide and 10 cm deep.  Holes were filled with honey and plugged with a date in order to make it more challenging to extract the honey.  A hole was drilled on each end of the log allowing two bears to utilize the log at once in order to prevent aggression (plate 7).  The holes were drilled in the top and the bottom of each log to encourage the bears to roll the logs for added novelty.
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Plate 6 and 7. Enrichment 2 (honey logs)

c. Nine papier-mache balls were placed in the enclosure (3 in each section).  The paper mache paste was made with flour and water.  Thin strips of newspaper were dipped into the mixture and wrapped around a size R 700 balloon.  The balls were left to dry over night.  Once hardened, the balloons were popped, leaving a hard shell.  Edible material was used in case it was ingested, but the bears never attempted to eat it.  Keepers were standing by in case they had to remove the balls quickly.  Balls were placed on top of structures to encourage the bears to climb (plate 8).  Ten raisins were put in each balloon to rattle and make noise, and encourage the bears to tear the paper mache apart.

[image: image8.jpg]i E L’ i 2 : . -....n-“....'-.. b oss & -
- ral B “ cahain B oo [y .\.‘o.&...;" /4
: “ " s - -'v .“ g V ;- rTe . . L e %.- . . v‘ . ’ !. e e 3 P":’. b . %
- : e . Tese s . ‘.!
A ! : ¥ = aad & /4





Plate 8. Enrichment 3 (‘termite mounds’)
2.5 Design 


The first study group consists of 8 blind sloth bears. After collecting 5 days of baseline data, 3 different enrichment treatments were tested to see how the bears’ behaviour was affected. The enrichment devices were put in the exhibit after the morning feed and removed each night.  Each enrichment item was tested for 2 consecutive days followed by 2 gap days. Behaviour was observed and recorded during the gap days to see how long of an effect the enrichment had.  The enclosure was divided into 3 even sections which were also recorded in order to measure how each bear utilizes the space and to see where stereotypies typically occur. Two of each enrichment device were offered in each of the 3 sections (total of 6) to allow the bears to spread out and prevent aggression.  Once all of the enrichment items had been tested, the experiment was repeated on a group of 8 fully-sighted bears.  

2.6 Data collection


The study site was located between 27ºN latitude and 78° E longitude in Northern India (plate 9).  Data was collected over a span of 32 days in the months of March and April, for a total of 177 observation hours.  Scan samples were recorded at 1 minute time intervals using a detailed ethogram (see appendix 1).  A pilot study was conducted to be sure that it was feasible to collect data accurately in this amount of time.  A total of 21 behaviours were examined, which were categorized into 3 sections: passive, active or abnormal.  The 4 passive behaviours were instances when a bear was not participating readily, or simply inactive.  There were 11 different active behaviours the bears could engage in and 6 abnormal behaviours.  If a bear was in the den, it was recorded as “out of sight.”  Behavioural observations were recorded for six hours each day when the bears were most active (08:00 a.m. to 11:00 a.m. and 14:00 p.m. to 17:00 p.m.).  Ambient temperatures were recorded at12:00 p.m. daily.  
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Plate 9. Map of India, red dot indicates study site (retrieved from internet: www.asianinfo.org)www.asianinfo.orgwww.asianinfo.orgwww.asianinfo.orgwww.asianinfo.orgwww.asianinfo.orgwww.asianinfo.orgwww.asianinfo.orgwww.asianinfo.org
2.7 Statistical analysis methods


For each behaviour category (passive, active or abnormal), the time spent exhibiting that behaviour category expressed as a percentage of time outside the den was analysed as a split-plot experiment by ANOVA in Genstat 8 (VSN International).  The main plots were the bears and the split-plots were the time periods.  The main plot treatment was the sight-status (blind or fully-sighted) and the split-plot treatments were (Baseline, enrichment 1, gap 1, enrichment 2, gap 2, enrichment 3 and gap 3).  Comparisons between blind and fully-sighted bears were between bear comparisons, while comparisons between enrichments and gap periods were within bear comparisons.  Where required to satisfy the statistical assumptions of ANOVA, percentages were angular transformed.  The angular transformation: for a percentage p (0 <p < 100), gives a transformed value of x = (180/pi) × arcsin(sqrt(p/100).  In such cases formal tests were made on the transformed scale but means from the untransformed data were also analyzed.  
3. Results 

3.1 Passive behaviours (tables 1 and 2)
Neither sight status nor the treatments had an effect on passive behaviours.  There was no interaction between the bears, meaning that the blind and fully-sighted bears did not respond in a different way.  Although not significant, it is interesting to note that the blind bears exhibited a lower percentage of passive behaviours than the fully-sighted bears.  All 3 enrichment treatments lowered the percentages of passive behaviours, although the results were not significant.  Baseline and gap days remained very consistent, reflecting that the treatment had no carry-over effect.  
Table 1. Percentage of time during observation period spent displaying passive behaviour by blind and fully-sighted bears during 3 enrichment treatments (2 days each) followed by a 2 day gap period.  (See text for description of passive behaviours)

	
	Original Means (%)
	Transformed means (%)

	Treatments
	Blind
	Fully-sighted
	Mean
	Blind
	Fully-sighted
	Mean

	Baseline
	39.7
	56.7
	48.2
	37.0
	47.4
	42.2

	Hay piles
	37.0
	53.3
	45.1
	35.1
	47.0
	41.0

	Gap period 1
	39.2
	58.4
	48.8
	36.5
	49.1
	42.8

	Honey logs
	29.2
	49.3
	39.3
	29.6
	43.9
	36.7

	Gap period 2
	39.5
	51.8
	45.7
	36.8
	45.8
	41.3

	Termite mounds
	35.7
	54.8
	45.3
	34.4
	46.3
	40.4

	Gap period 3
	44.0
	52.0
	48.0
	39.6
	45.4
	42.5

	Means
	37.8
	53.8
	
	35.56
	46.42
	


Table 2. The number of observations (n), the standard error of the difference between the means (s.e.d.), the least significant difference of the means (l.s.d.) and the p-value following the analysis for the mean values reported in table 1. 

	
	n
	s.e.d.
	l.s.d.
	Significance of effect

(p-value)

	Sight-status (S)
	56
	10.04
	21.53
	0.298

	Treatment (T)
	16
	2.99
	5.95
	0.456

	Interaction SxT
	8
	10.77
	22.59
	0.858

	SxT when comparing means with the same level(s) of sight-status
	8
	4.22
	8.41
	


3.2 Active behaviours (tables 3 and 4)


The blind and fully-sighted bears exhibited similar levels of activity.  The enrichment treatments had a significant effect on the percentage of active behaviours (p=0.001).  There was no evidence of an interaction between sight status and treatment, indicating that the bears did not respond differently to treatments.  The hay piles and the honey logs had the increased the bears’ activity levels, but the termite mounds did not have much of an effect.  Enrichment 2 (hay piles) was significantly higher than all other periods except for enrichment 1 (honey logs).  Enrichment 1 (hay piles) was only significantly higher than the 3 gap days.  Therefore, enrichment 2 had the best effect, although not significantly different to enrichment 1.  Enrichment 3 (termite mound) was not significantly different from the baseline or gap days.  Baseline and gap days remained very consistent, reflecting that the treatment had no carry-over effect.   

Table 3. Percentage of time during observation period spent displaying active behaviour by blind and fully-sighted bears during 3 enrichment treatments (2 days each) followed by a 2 day gap period.  (See text for description of active behaviours)

	
	Original Means (%)
	Transformed means (%)

	Treatments:
	Blind
	Fully-sighted
	Mean
	Blind
	Fully-sighted
	Mean

	Baseline
	32.3
	37.4
	34.8
	35.66
	38.72
	37.19

	Hay piles
	45.6
	41.1
	43.4
	43.95
	39.55
	41.75

	Gap period 1
	31.3
	36.6
	33.9
	34.35
	37.52
	35.94

	Honey logs
	52.3
	47.2
	49.7
	47.56
	43.74
	45.65

	Gap period 2
	29.0
	38.8
	33.9
	33.43
	38.11
	35.77

	Termite mounds
	39.2
	38.3
	38.7
	39.84
	39.34
	39.59

	Gap period 3
	31.0
	36.6
	33.8
	35.10
	36.78
	35.94

	Means
	37.22
	39.42
	
	38.56
	39.11
	


Table 4. The number of observations (n), the standard error of the difference between the means (s.e.d.), the least significant difference of the means (l.s.d.) and the p-value following the analysis for the mean values reported in table 3. 

	
	n
	s.e.d.
	l.s.d.
	Significance of effect

(p-value)

	Sight-status (S)
	56
	9.52
	20.42
	0.955

	Treatment (T)
	16
	2.60
	5.17
	0.001

	Interaction SxT
	8
	10.11
	21.26
	0.470

	SxT when comparing means with the same level(s) of sight-status
	
	17.75
	8.41
	


3.3 Abnormal behaviours (tables 5 and 6)


Statistical analysis revealed a significant difference in sight status (p= 0.039).  Blind bears exhibited a much higher percentage of abnormal behaviours than the fully-sighted bears.  Enrichment did lower abnormal behaviours, but not significantly.  There was no indication of an interaction.  

Table 5. Percentage of time during observation period spent displaying abnormal behaviour by blind and fully-sighted bears during 3 enrichment treatments (2 days each) followed by a 2 day gap period.  (See text for description of abnormal behaviours)

	
	Original Means (%)
	Transformed means (%)

	Treatments
	Blind
	Fully-sighted
	Mean
	Blind
	Fully-sighted
	Mean

	Baseline
	28.0
	5.9
	17.0
	28.6
	9.6
	19.1

	Hay piles
	17.4
	5.6
	11.5
	21.5
	9.5
	15.5

	Gap period 1
	29.6
	5.0
	17.3
	29.3
	7.9
	18.6

	Honey logs
	18.6
	3.5
	11.0
	21.6
	6.9
	14.2

	Gap period 2
	31.6
	9.3
	20.5
	30.4
	10.6
	20.5

	Termite mounds
	25.2
	6.9
	16.1
	26.5
	10.4
	18.4

	Gap period 3
	25.1
	11.5
	18.3
	25.9
	12.9
	19.4

	Means
	25.07
	6.81
	
	26.23
	9.67
	


Table 6. The number of observations (n), the standard error of the difference between the means (s.e.d.), the least significant difference of the means (l.s.d.) and the p-value following the analysis for the mean values reported in table 5. 

	
	N
	s.e.d.
	l.s.d.
	Significance of effect

(p-value)

	Sight-status (S)
	56
	7.27
	15.59
	0.039

	Treatment (T)
	16
	2.27
	4.51
	0.080

	Interaction SxT
	8
	7.85
	16.44
	0.300

	SxT when comparing means with the same level(s) of sight-status
	
	  3.21
	6.38
	


3.4 Time spent in dens (table 7)


Although there was not a significant difference in sight status or treatment with the percentage of time the bears spent in the dens, there was evidence of an interaction.  The significant interaction means that differences between treatments were different in blind and sighted animals.  Within blind bears, the percentage of time spent in the den was significantly higher in gap 3 than in enrichment 1, gap 1 and enrichment 2 (LSD= 11.16).  Also, the percentage of time spent in the den was significantly higher in enrichment 3 than in enrichment 1 and gap 1.  For sighted bears, the percentage of time spent in the den was significantly higher in gap 1 than in enrichment 2, gap 2 and gap 3.  There were no other significant differences found.  Thus, the percentage of time spent in the den does not differ significantly between enrichments for sighted bears but it does for the blind bears. 
Table 7. 
Percentage of time during observation period spent in dens by blind and fully-sighted bears during 3 enrichment treatments (2 days each) followed by a 2 day gap period.  
	Original Means (%)
	
	
	

	Treatments
	Blind
	Fully-sighted
	Mean

	Baseline
	52.5
	63.9
	58.2

	Hay piles
	42.5
	57.4
	50.0

	Gap period 1
	42.5
	68.3
	55.4

	Honey logs
	45.3
	54.7
	50.0

	Gap period 2
	52.5
	55.4
	53.9

	Termite mounds
	56.3
	61.7
	59.0

	Gap period 3
	61.7
	57.0
	59.3

	Means
	50.5
	59.8
	


4. Discussion

The results of the present study suggest that environmental enrichment increases active behaviours, which consequently leads to a decrease in passive and abnormal behaviours, although these results were not significant.  These results are similar to the finding of Carlstead et al (1991) in their study of environmental enrichment for zoo bears.

As hypothesized, environmental enrichment greatly increased the percentage of time the bears were active.  The results did not statistically prove the hypothesis that environmental enrichment would lower the percentage of abnormal behaviours.  Although the difference was not significant, the value (p=0.080) was low enough to warrant further study since the result could be due to a small sample size.  The enrichment did not lower the percentages of abnormal behaviours displayed by fully-sighted bears, which could be because they naturally display less abnormal behaviours than the blind bears.  All 8 of the blind bears performed stereotypic behaviours while only 4 of the 8 fully-sighted bears displayed stereotypies.  Stereotypic behaviours varied from bear to bear (see appendix 4 for a detailed chart of the individual stereotypic behaviours that each bear displayed).  


When bears were let out of the dens in the morning, they walked straight to the place where the enrichment items were provided the day before, regardless of whether enrichment was provided or not.  There was a slight increase of abnormal behaviours between the enrichment days, as well as an increase in passive behaviours and a decrease in activity.  This demonstrates the importance of providing enrichment on a regular basis.  If the bears took active interest in an enrichment item, they appear to become even more despondent the next day when nothing would be provided.  This information could be interpreted that the bears were simply tired from the increased activity the day before, but because their activity level rose back up once enrichment was provided again, this indicates that they were simply inactive due to a lack of occupation.  There was no literature found on this subject and could make an interesting future study.

A trend was noticed throughout all three behaviour categories which was that the baseline and gap days remained very similar.  Fischbacher and Schmid (1999) also found no long-term effects of feeding enrichment on general activity and stereotypies.  If the effects of enrichment are short-term, this emphasizes that enrichment should be provided daily for the animal to received welfare benefits.   

One of the purposes of enrichment was to entice the bears out of the dens; therefore, enrichments 1 (hay piles) and 2 (honey logs) are to be preferred to enrichment 3 (termite mounds) for blind bears.  When the bears were finished foraging through the hay piles, they gathered the hay and used it as nesting material to sleep on for the rest of the day (plate 5).

Ganesha was a blind bear that remained in the dens a large amount of the time even though he had access to the outdoor yard.  Since the analysis was conditional on the bears going outside of the den, Ganesha was missing for almost all of the time points.  The data was analyzed with and without Ganesha to see if there was a significant difference in the output.  There was little difference because the time in dens was analyzed separately and therefore Ganesha was included in the overall analysis.  Once enrichment was provided, Ganesha came out of the den.

The blind bears appeared to climb more after the enrichment was placed on top of the climbing structures.  It was hypothesized that the bears may have just not known that the structures were there prior to the enrichment treatments and that the smell of the enrichment led them up the platforms.  The results of a study on environmental enrichment for captive spectacled bears showed that the addition of a climbing structure created significant changes in the ways the bears used the other available space in the enclosure (Renner and Lussier, 2002).  Bears that had never been observed climbing before the enrichment began to utilize the climbing structures even when there was no enrichment provided.  In the future, scent trails could be used to lead blind animals to an enrichment item.  This could not be done during this study because it would not be possible to interpret if the behaviour change was due to the scent trails or the enrichment item being tested. 

Stereotypies had a tendency to increase prior to food arrival and took place where food arrival could be viewed, which is a finding noted in several studies (Montaudouin and Le Pape, 2004; Vickery and Mason, 2004).  Stereotypies also increased if the bears were locked out of their den, which supports a report on enclosure choice and well-being by Owen et al. (2005).


These results add further support to a study by Forthman et al. (1992) that concluded that simple and inexpensive methods of enrichment may have a significant, positive influence on the behaviour of captive bears.   
5. Criticism of methodology 


The original project proposed was unable to be carried out due to a disease outbreak.  This limited the time to plan a new project.  It also would have been preferable to test more than three enrichment treatments, but time did not allow.  The restraints of the management also affected data collection since observations could only be made when the sanctuary was open.  


A larger sample size would have produced a better result since a larger number of individuals would have increased the external validity (Swaisgood and Shepherdson, 2005).  The sex ratios were uneven, which may have affected the data.  It would have been preferable to randomise the data collection, but there were concerns that this would negatively affect the accuracy of the data collection since the bears were difficult to identify.  Weather, temperature and any other extraneous variables were noted in order to explain differences.


Although not significant, it is interesting to note that the blind bears exhibited a slightly lower percentage of passive behaviours than the fully-sighted bears.  This could be due to extraneous variables, such as the weather.  The ambient temperature was higher while observing the fully-sighted bears (average 40.5ºC) than it was while observing the blind bears (average 37.9ºC).  Forthman and Bakeman (1992) showed that sloth bears were influenced by seasonal variation in ambient temperature, so this may have effected the data collection of this study.   


According to Fagen and Fagen (1996), consistent behavioural differences suggest that each bear has its own distinct personality.  The sloth bears had stereotypies which varied between individuals within the group and it would have been interesting to compare each individual rather that the group as a whole. 


The blind bears seemed to spend more time active during the enrichment treatments than the fully-sighted bears, but this could simply be because it took them longer to find the enrichment.  It also appeared that the bears were uninterested in enrichment 3 (termite mounds) and there was an increase in the time they spent in the dens during this treatment.  This is because the bears took the enrichment into the dens with them and therefore, was recorded as “out-of-sight.” Although the termite mounds did not appear to have statistical significance, there may have been a better effect than what was demonstrated.  


Since the analysis worked with times expressed as a percentage outside of the den, passive and abnormal behaviours may be underestimated.  For example, during my observation period, I could hear bears paw-sucking from within the dens, but since I could not identify the individual, it was recorded as “out-of-sight.”  Thus, if certain bears only engaged in this activity from within the dens, this behaviour will be greatly underestimated.  This is also true for swaying because bears tend to sway in front of the keeper door inside if the dens, which is was out of sight from my observation point.  

When the individual bear records were examined, it was discovered that the bears in enclosure 2 (fully-sighted) had spent more time at the sanctuary than the bears in enclosure 1 (blind bears).  This could also have an effect on the level of abnormal behaviour since bears that are new to the sanctuary tend to display a higher level of stereotypies.  
6. Conclusions
The results of the present study showed that although the enrichment treatments had no effect on passive behaviours, enrichment did increase the percentage of time both blind and fully-sighted bears were active.  The blind bears were found to exhibit significantly higher levels of abnormal behaviour than the fully-sighted bears.  The presence of enrichment also lowered the amount of time the blind bears spent in the dens.  The honey logs and the hay piles had an almost equally significant positive effect on the behaviour of the bears, while the termite mounds had the least significant effect on behaviour.  The enrichment did not appear to have a long-term effect on behaviours, emphasizing that enrichment should be provided daily for the animal to receive welfare benefits.  
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Appendix 1.
Ethogram

_____________________________________________________________________________________

I. Passive
Maintenance

Bear grooms self with mouth and/ or paws, scratches, defecates, urinates, shakes, rubs its body on an object

Orient to human

Bear locomotes toward public or keepers/ observers, then looks in the direction of the human/ humans’ and sniffs the air, sometimes the bear sways from side to side

Passive/ alert


Bear lies, sits or stands with head up and eyes open

Rest


Bear sits or lies with head down or eyes visibly closed
II. Active
Aggression

Hostile behaviour or actions directed towards another bear

Auto-play

Vigorous, exaggerated movements typify play, with or without an object; an object may include browse material

Climb


To move upward on or mount climbing structure

Dig


To break up, turn over, or remove (earth or sand, for example) with claws or paws

Forage/ ingest

Bear manipulates and/ or consumes food items, this includes live plant material provided as browse, and also includes drinking

Human-directed activity


This is a more active form of human interaction; the bear may wave, sit up or stand up while 
orienting to humans; while sitting or standing up, the bear may open its mouth and wave its head 
from side to side; includes any idiosyncratic forms of begging

Locomote


Bear walks or runs quadrupedally or bipedally 
Nest building


To form a nest by combining materials such as hay or vegetation

Object investigation

Bear peers closely at, mouths or manipulates non-food items such as dead branches and logs, rocks, leaves, exhibit walls and so on.

Play


Affiliative, neutral, or playful behaviour directed towards another bear 

Swim/ dive


Bear locomotes in the water or leaps into the water

III. Abnormal
Masturbate


Bear rubs genital area with paw or on substrate, scratches genitals repetitively, leans over 
and 
mouths penis, etc.

Pace


Bear traverses same path repetitively, usually a walk, but may run

Paw suck


Repetitive sucking of a body area, often accompanied by a ‘humming’ vocalization

Self-bite


Aggressive biting at own body, usually the rear legs 

Self-stimulation


Bear clutches its own limbs, bites its own limbs, rocks back and forth repetitively, swings head 
repetitively

Sway


Locomotion (left to right alternately); front feet occupy two or more positions; rear feet may be 
lifted and repositioned or only shuffled

IV. Other
Not visible


Bear is in the den

(modified from Forthman et al., 1992)
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