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ABSTRACT
It is important for us to be able to understand the behaviour of primates in zoos for at least three reasons: firstly as a means of ensuring their welfare, secondly to ensure a positive zoo experience for zoo visitors, and thirdly for basic research. The study was conducted on 4 species of monkey of Chittagong zoo. The animals were observed early in the morning on visitor’s ‘presence’ and on visitor’s ‘absence’. The behaviour of monkey was recorded independently ‘on-exhibit’ and ‘off-exhibit’ in enclosures. . The behaviour of the visitors was studied and found that they use to tease the monkey during their visit. The percentage of teasing by the visitors on Rhesus monkey, Capped langure, Pigtailed macaque and Olive baboon were 40%,30%,20% and 10% respectively. All these effects were consistent with an interpretation that visitors were a source of stressful excitement rather than of enrichment. In the short term effects, visitors influenced 20% more abnormal behaviour and 13% more social, mating and aggressive behaviours. ‘Visitor presence’ was thus found to influence the behaviour of captive monkies in a negative way suggesting that ‘visitor presence’ might adversely affect their welfare. Limitations of this work include independence between research areas, lack of international studies, limited generalizability of results, and the minority status of the field.
Key wards: Visitor’s effect, behaviour, primates, Chittagong zoo. 
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CHAPTER 1

INTRODUCTION
 Most modern zoos have five primary, interconnected goals: animal welfare, conservation, education of the public, research, and entertainment (AZA, 2008; Anderson et al., 2003; Reade and Waran, 1996). While zoos unquestionably place a major emphasis on the first four goals, the majority of zoo visitors come, at least in part, for entertainment (Altman, 1998; Reade and Waran, 1996). Without attracting and entertaining visitors, zoos would struggle to maintain their other goals. A zoo’s reputation for providing an entertaining experience encourages initial visits and subsequent returns to the zoo, both of which translate into greater revenue for conservation efforts, research, and general animal care and welfare. Further, research has shown that if learning about animal species also occurs, zoo visitors develop more positive perceptions of animals in zoos and become more supportive of conservation efforts (Anderson et al., 2003; Hosey, 2005).

Thus, zoos often encounter conflicts among their goals. For example, the possibility of being physically close to and interacting with animals increases the appeal of a zoo for many visitors (Hosey, 2005). If people are discouraged or prevented from interacting with the resident animals, fewer visitors attend, decreasing public financial support.

Yet visitors, especially noisy, active crowds, have proved a source of stress for many species, particularly primates, affecting both their welfare and the enjoyment of the visitor.
Many studies have demonstrated a positive correlation-increased aggression and threaten behavior-between increased visitors density and changes in animal behaviour indicative of stress; these visitor influence collectively are described as the visitors effect (Hosey, 2000)

The effect of presence of human visitors on the behaviour of zoo animal are largely unknown. However the presence of people in close proximity is likely to be significant variable affecting animal behaviour .Although it is obvious that unrully visitors at zoos and other zoological institution are important challenge to unknown animal welfare provision, research since 1970s (Hosey, 2000) has also established that the mare presence and behavior of the people at zoo exhibits affect the behaviour of the captive animal. Moreover this influence is generally considered to be stressful (Hosey, 2000).which have great significance in the animal welfare point of view.
Animal welfare, education, conservation, research, and entertainment are major goals of modern zoos, but they can be in conflict. For example, visitors enjoy learning about and observing natural behavior in captive animals, but visitors often want to observe and interact with the animals in close proximity. Unfortunately, proximity to and social interactions with humans induce stress for many species, particularly primates.(Eduardo et al., 2007).We review two general classes of research examining animal–visitor interactions in zoos: (1) The behavior of the animals on zoo visitors, and (2) effects of zoo visitors on the behavior of exhibited animals. We suggest that interventions based on, careful attention to exhibit design, species characteristics, and visitor education can increase positive animal–visitor interactions and facilitate the multiple goals of modern zoo.
In this study we have tried to find out the effects of animal–visitor interactions on both the visitors and animals. The most important objectives of the study are as follows: 

1. To examine the effects of how animals are exhibited and behave on the attitudes, perceptions, and behavior of zoo visitors.

2.  To review the largely negative effects of visitors on zoo animals, focusing particularly on primates.

3.  To discuss aspects of exhibit design and presentation that have been shown to decrease stress on the captive animals while allowing an acceptable level of interaction with visitors.
 The key issue is how to entertain and educate the visitor without placing significant stress on the exhibited animals. Our goal is to highlight interventions intended to maintain or improve both animal welfare and visitor satisfaction.

CHAPTER 2

REVIEW OF LITERATURE
2. Effects of the presentation and behavior of animals on visitor attitudes and behaviors
 In this section, we consider the effects on visitors’ perceptions, attitudes, and behaviors as a result of how animals are exhibited and the behaviors the animals show.

2.1. Exhibit design and visitor perception of captive animals
Many studies have considered the role of existing exhibit design in determining zoo visitors’ perceptions of captive animals. For example, Coe (1985) suggests that an African savanna setting where the viewing area is part of the exhibit eliminates visible barriers between the visitor and the animal and would be more likely to receive a visitor’s full attention than a viewing area in a typical zoo setting. Similarly, Rhoads and Goldsworthy (1979) posited that an animal’s environment significantly affects the characteristics ascribed to the animal by viewers. Participants were shown seven slides depicting animals in three environments and asked to rate each animal on 20 different semantic scales. The results suggested that when an animal is in a traditional zoo exhibit (i.e., pre-, ‘‘naturalistic’’ exhibits, typically based on simple concrete and steel/iron bar designs) rather than a natural environment or naturalistic zoo exhibit, viewers tend not to attribute strength or direct appreciation to the animal but instead focus on the exhibit characteristics and the animal’s domesticity. An extension of the above study was conducted by Finlay et al. (1988). Participants’ perceptions of animals in natural, semi-natural (naturalistic), and traditional environments were rated and analyzed across all species and for each species separately. They found that species in traditional, caged zoo exhibits were generally rated less positively than species in naturalistic zoo exhibits, which were, in turn, rated less favorably than species in natural environments. They also reported that ratings depended partly on pre-existing stereotypes and on the presence of visible barriers. The results of both Finlay et al. (1988) and Rhoads and Goldsworthy (1979) appear to support Coe’s belief that a naturalistic zoo exhibit fosters more positive attitudes toward species in captivity; however, the results of these studies are not strictly comparable because of different rating scales. Zoos also try to inform the public directly or indirectly about the natural behavior of exhibited animals. Tofield et al. (2003) investigated exhibit design that facilitated an animal’s natural behavior and the role it may play in the perceptions of zoo visitors. In interviews with zoo visitors at the Hamilton Zoo in New Zealand, they found the most popular exhibits were the Sumatran tiger (Panthera tigris sumatrae), the rhinoceros, and the free-flight aviary. These exhibits were described as realistic with easily viewable animals. The design of the rhinoceros exhibit allowed visitors to get within a few meters of the animal. The least popular exhibits were the Asiatic golden cat (Felis catopuma temmincki), the reptile house, and the parrot court. These exhibits were consistently described as being dark and small. The visitor comments indicated that animal preferences depend on a combination of how close the visitor is able to get to the animal, how easily the animal can be seen within the exhibit, the animal’s activity levels, and naturalistic or aesthetic elements of the exhibit. One step beyond the typical naturalistic exhibit is to allow the animal to roam freely. At the Jersey Wildlife Preservation Trust in Great Britain, visitors had the opportunity to view cotton-top tamarins (Saguinius oedipus) in either cages or a free-range wooded area. Surveys revealed that visitors enjoyed the free-range exhibit significantly more and believed they could learn more from the tamarins that were not in cages (Price et al., 1994). Another study measured visitor perceptions before and after alterations in exhibit design that changed the exhibited animals’ behavior. Blaney and Wells (2004) placed a camouflage net on the front of the glass enclosure of a gorilla (Gorilla gorilla gorilla) exhibit. They then distributed a survey to visitors to assess their perceptions before and after the installation of the net. Visitors considered the gorillas significantly more exciting and less aggressive with the netting in place than without it (control condition). The camouflaged exhibit was also determined by the researchers to produce quieter crowds than the control condition. Animal training demonstrations can also affect visitors’ perceptions of the behavior of captive animals. Anderson et al. (2003) found that visitors reported more positive zoo experiences involving Asian small-clawed otters (Aonyx cinerea) after viewing a training demonstration with and without an interpretation, compared to interpretation alone or a control condition of simply observing the otters. The otters were also viewed more positively when they were active as opposed to when they were inactive.
Reade and Waran (1996) found that visitors at the Edinburgh Zoo, when compared to the general public, believed enrichment to be a more important factor in the welfare of zoo animals. Zoo visitors were more likely than the general public to believe that zoo animals are well kept and happy. Reade and Waran (1996) argue that zoo visitors showed increased concern for enrichment because they had seen instances of its effects and because naturalistic enclosures were both more aesthetically pleasing and appeared to provide better welfare for the animal. The authors also reported that increased positive perceptions were more likely to be accompanied by greater empathy for the animals and greater support of conservation efforts.
2.2. Exhibit design and education effects on visitors
How an exhibit is designed, as well as what occurs within and around an exhibit, can affect both what people learn and report about those exhibits. For instance, Zoo Atlanta studied visitors’ attitudes towards conservation by asking patrons to sign a petition opposing a lift on a moratorium on elephant ivory and to fill out comment cards. Visitors who had seen an elephant show or demonstration at Zoo Atlanta were significantly more likely to return completed comment cards than visitors who had seen an elephant show at another location or not at all Swanagan, (2000).
To determine the effects of providing specific education about animals on exhibit, Lindemann-Matthies and Kamer (2006) offered movable carts with interactive, interpretive material called ‘‘touch tables’’ to visitors of Tierpark Goldau. Despite high self-reported learning for touch table users when questioned immediately after use, there were no significant differences in comments between users andnon-users 2 months later. Users did answer more questions correctly than non-users and control groups both immediately and 2 months later, but the touch table users did not specifically perceive their increased knowledge.
2.3. Effects of exhibit presentation on visitor behavior
Given that visitors’ long- and short-term perceptions can be altered by the presentation of an exhibit, including education and enrichment, and the resultant behavior of the animals, these same factors should also affect the visitors’ behavior while at the zoo. This possibility has been supported by several empirical studies and qualitative observations.

2.3.1. Exhibit design
It is important to point out (as noted previously) that changing the behavior of exhibited gorillas by placing a camouflage net between them and the zoo visitors (Blaney and Wells, 2004) also changed the visitors’ behavior. Visitors tended to be quieter and more relaxed after the installation of the netting than before. For example, visitors spent less time banging on the glass to capture the gorillas’ attention. In addition, parents were often heard commenting to their children ‘‘that they were now in a ‘jungle’ and hence should be quiet’’ (p. 116). These remarks imply that the camouflage netting was effective in making the exhibit appear more natural, which, as discussed earlier, can be a major factor in promoting conservation efforts. The interaction of captive animals with elements of the exhibit can also influence visitor behavior. Visitors at a polar bear (Ursus maritimus) exhibit at the Philadelphia Zoo spent more time talking about the bears’ behaviors and less time engaging in human-directed conversation when the bears were active as opposed to inactive or not visible (Altman, 1998). In the same study, visitors at a sloth bear and spectacled bear exhibit spent more time engaging in human-focused conversation rather than conversation directed towards the animals when the animals were not visible. Moreover, active polar bears elicited more behavior- or animal-directed conversation than active sloth or spectacled bears. Altman notes that the polar bears spent a greater proportion of their activity manipulating plastic drums in the exhibit while the spectacled and sloth bears mostly engaged in foraging. This difference suggests that the level of animation in the bears’ behaviors played a role in determining conversation content. These results confirm the attention-getting power of animated activity and the drawback from entertainment and learning perspectives of an exhibit when the animal can remain out of sight for an extended period of time. Exhibit location also can play a role in visitor attendance. Two exhibits of golden-bellied mangabeys (Cercocebus galeritus) located on the main path of the Sacramento Zoo received significantly more visitors than an identical exhibit located a short distance off the main path. Of the two exhibits on the main path, the encloser to the entrance/exit received the most visitors (Mitchell et al., 1990). Although it may seem intuitive that exhibits near zoo entrances and on main paths receive more visitors, it is an important point to consider when determining where and how to house animals. These exhibits must appear more naturalistic and house active animals in order to capture the attention of the majority of visitors. Another factor influencing zoo visitors’ awareness, and thus, how they interact with an exhibit, is signage. Kratochvil and Schwammer (1997) measured the frequency of visitors knocking on aquarium glass as a function of the presence or absence of information signs. Most fish are sensitive to acoustic stimuli, and knocking can create high sound pressure levels. This study found the frequency of knocks decreased significantly after the introduction of three signs. The wording of the signs ranged in severity, from a less effective neutral message (‘‘Please don’t knock on the glass’’) to a more effective message appealing to visitor responsibility (‘‘Knocking kills fish’’) and near-equally effective message directed at visitor pride, particularly those of younger visitors (‘‘Only loonies would knock’’).

2.3.2. Animal activity, number of visitors, and visit length

Two measurable and key categories of visitor behavior and interest are the number of visitors viewing an exhibit and the length of time spent there. More visitors and longer visits will be reflected in overall zoo attendance and earnings. Larger crowds and longer visits are preferable; they reflect greater visitor satisfaction and increased purchases of zoo food and merchandise.
Bitgood et al. (1988) identified several factors influencing the length of time visitors stayed at an exhibit. Animal activity, size, proximity, and visibility, the presence of an infant, and a simulated natural habitat were all positively correlated with an increase in viewing time. They further state that by taking these factors into account when designing exhibits (i.e., making smaller animals appear larger by scaling down the exhibit or allowing close-up views and recreating naturalistic environments), zoos can markedly increase visitor interest in an exhibit.

Margulis et al. (2003) examined visitor interest as a function of felid activity. They found that significantly more visitors attended, and stayed at an exhibit longer, when the animals were active as opposed to inactive for the majority of felid exhibits. As many species of cat are nocturnal and, therefore, are expected to remain inactive during the day, these exhibits have the potential for chronically low visitor interest. Margulis et al. recommend combining environmental enrichment to increase felid activity with signs and interpreters to inform zoo visitors that a high level of inactivity is part of the cats’ natural behavioral repertoire.
In addition to visitor perceptions, Anderson et al. (2003) also measured visitor stay time while holding training sessions with and without interpretation for Asian small clawed otters. Stay time rose from an average of 82.90 s (SE = 11.13 s) during periods of low animal activity to 360.33 s (SE = 21.60 s) during periods of high animal activity, an increase of over 430%. They also found that training sessions, and training sessions in conjunction with interpretation, significantly increased visitor stay time by over 290% and 360%, respectively.
Price et al. (1994) measured the number of visitors and visitor stay time at a traditional caged and a free-range exhibit of cotton-top tamarins at the Jersey Wildlife Preservation Trust. Even though significantly more visitors viewed the caged tamarins, visitors in the woods spent significantly more time both searching for and watching the monkeys. Comments from visitors and the longer duration of visits suggest that the free-range exhibit stimulated more interest and curiosity than the caged exhibits.
Together, these studies support the contention that animal activity and exhibit design are often correlated with an increase in visitor number and stay time at an exhibit. Observing animals engaging in active behaviors and in a simulated natural habitat appear to be pertinent factors in acquiring and maintaining visitor interest. Programs that provide zoo animals with environmental enrichment in a natural setting not only generate better conditions for the animals but more interesting viewing for visitors as well. Positive perceptions are extremely important because they can provide an entertaining experience, increased support of conservation, strong motivation for visiting and revisiting the zoo, and financial contributions to the zoo and its conservation efforts.

2.4. Visitor effects on animals

A critical issue in the presentation of zoo animals is the effect of visitors on the behavior and well-being of exhibited animals. Traditional zoo exhibits and animal inactivity have the potential to provoke undesirable and even harmful attitudes and behaviors on the part of visitors. For example, seeing an animal in a caged exhibit can lead to negative impressions of the animal, which both detracts from the zoo’s conservation efforts and may lead the visitor to interact with the animal in a harmful or stressful way. Inactive animals are less interesting to visitors, which again may result in visitors provoking or interacting with the animal on their own terms. Such disruptive behavior not only leads to visitor dissatisfaction but may also be deleterious to the welfare of the animal.
Hosey (2000) categorized three classes of effect that zoo visitors have on exhibited animals: a source of stress, a source of enrichment, or relatively neutral. Although a few studies suggest that animals may habituate to zoo visitors and even be enriched by them (e.g., Margulis et al., 2003;Nimon and Dalziel, 1992), most studies suggest that zoo visitors produce stress. According to Hosey, whether zoo visitors have stressful effects on animals seems to depend on factors such as the temperament of a species or an individual, the presentation of the animals, and the behavior of the visitors when interacting with the animals. In the following subsections, we focus on the effects of visitors on animals, with a special emphasis on primates.
2.4.1. Visitor effects on non-primates

The few non-primate studies on animal–visitor interactions focus on the animal’s behavior as a function of visitor number and direct interaction (with or without contact). Nimon and Dalziel (1992) examined the inter- 4 E.J. Fernandez et al. / Applied Animal Behaviour Science xxx (2009) xxx–xxx G Model APPLAN-3122; No of Pages 8 Please cite this article in press as: Fernandez, E.J., et al., Animal–visitor interactions in the modern zoo: Conflicts and interventions. Appl. Anim. Behav. Sci. (2009), doi:10.1016/j.applanim.2009.06.002 action of humans with a long-billed corella (Cacatua tenuirostris) named Claude. When humans were in front of Claude’s enclosure, he spent an overwhelming majority of his time (93.8%) in the front of his cage pacing and dancing. Because Claude appeared to seek out visitors, such interactions were thought to be enriching; however, on very busy days, Claude occasionally retreated, suggesting a limit on desired interaction.
Mallapur and Chellam (2002) found that Indian leopards (Panthera pardus) were significantly less active when visitors were present as opposed to days when the zoo was closed to the public. They also observed but did not quantify a greater amount of pacing when the zoo was extremely busy, such as on festival days. The increase in activity on these days was interpreted as an attempt to maintain distance from visitors, possibly as an attempt to escape.
Anderson et al. (2002) found that a higher density of petting zoo visitors correlated to higher rates of aggressive and escape behavior in both African pygmy goats (Capra hircus) and Romanov sheep (Ovis aries). One explanation provided was that the animals in the petting zoo found it more difficult to maintain a critical distance from humans when the zoo was highly crowded. By introducing a retreat space that visitors could not access, undesirable behaviors were significantly reduced.
Finally, Carlstead and Brown (2005) found that mean corticoid concentrations (their measure of chronic stress) were positively correlated with exposure to zoo visitors in black rhinos (Diceros bicornis). Higher numbers of zoo visitors/larger crowds were indirectly measured by the percentage of a rhino’s enclosure perimeter exposed to the public.
Even from this small number of studies, it is clear that there are species differences in reaction to zoo visitors. Given that zoos rely heavily on visitors for support, it seems important to clarify the range of reactions and provide circumstances that al least reduce agitation.

2.5. Visitor effects on primates
The main research focus of the effects of visitors on animals has involved primates, and the majority of studies have reported that zoo visitors are a source of stress for them (Hosey, 2000). 
2.5.1. Effects of visitor frequency and crowd size on animals

 Both visitor frequency (total number of people visiting an exhibit) and crowd size (number of people visiting an exhibit at any one point in time) can have adverse effects on the primates within that exhibit. Wood (1998) found that larger and more variable weekend crowds were associated with decreased foraging, object-using, playing, and grooming among chimpanzees.          
Blaney and Wells (2004) found significantly less aggressive and abnormal behavior in gorillas when camouflage netting was in place around the outskirts of the exhibit, presumably because visitor presence was less salient to the gorillas. The negative effects of crowds on gorilla behavior were supported by the observations of Wells (2005). Gorillas at the Belfast Zoological Gardens in Northern Ireland spent significantly more time engaging in aggression directed towards conspecifics, abnormal behavior, and self-grooming during periods with large crowd size. Orangutans (Pongo pygmaeus and Pongo abelii) at the Chester Zoo in the United Kingdom responded almost immediately to incoming groups of visitors. Adult orangutans covered their heads with paper sacks and infants approached and held onto their mothers significantly more often after the arrival of a large group of visitors as compared to smaller groups (Birke, 2002). Other primates are likewise affected by zoo visitors.
Chamove et al. (1988) conducted a series of studies on visitor effects in 15 different species of primates. Cottontop tamarins, Diana monkeys (Cercopithecus diana), and ring-tailed lemurs (Lemur catta) showed a significant increase in aggression and a decrease in grooming,inactivity, and affiliative behavior when visitors were present, as compared to when visitors were absent. Two mandrills (Mandrillus sphinx) and one mandrill/drill hybrid (Mandrillus leucohpaeus) showed similar changes as well. Effects were most salient with the male mandrill. The number of visitors viewing the exhibit positively correlated with the mandrill’s attention, threat, and abnormal behaviors.
As part of a series of primate research conducted at the Sacramento Zoo, one study examined the effects of moving golden-bellied mangabeys among cages that were identical except for the number of visitors, which were ranked as high, medium, or low (Mitchell et al., 1991). When the mangabeys from the medium visits cage were moved to the low visits cage, they significantly decreased people directed and within-group aggression while increasing grooming, sexual behavior, play, and aggressive displays towards non-human primates. When the group in the low visits cage was moved to the medium visits cage, people directed and within-group aggression and within-group play significantly increased, while aggression towards non-human primates decreased. In a study of the effects of crowd size and activity on four behavioral categories across 11 primate species, Mitchell et al. (1992) found that behaviors directed towards visitors were significantly greater with a large active audience than with a large passive or a small active audience. A significant increase in behaviors directed towards visitors between small passive and small active audiences was also observed. There was significantly more locomotor behavior with large audiences and small active audiences when compared to no audiences.
Another study showed that Lion-tailed macaques (Macaca silenus) in Indian zoos displayed more social and reproductive behaviors when zoos were closed to the public than when the zoos were open (Mallapur et al.,2005). Davis et al. (2005) took a more physiological approach to examining stress by measuring activity in the hypothalamic–pituitary–adrenal (HPA) axis via urinary cortisol levels in spider monkeys (Ateles geoffroyii rufiventris). Although there was a positive correlation between cortisol levels and visitor numbers, it was not as large as expected. The authors argued that the availability of hiding spaces within the exhibit may have been a factor contributing to results by giving the spider monkeys some control over their environment. Negative effects of animal–human interaction have also been demonstrated in settings outside of zoos. A chimpanzee colony at a research laboratory in Texas wounded each other significantly more often on weekdays when the laboratory was fully staffed than on weekends when the center was minimally staffed (Lambeth et al., 1997). Chimpanzee infants that were handled frequently by human caretakers at the M.D. Anderson Cancer Center at the University of Texas showed more stereotypic body rocking than those who had been handled occasionally. Those with the least human contact, however, showed no significant difference from those handled the most (Pazol and Bloomsmith, 1993). Perhaps, like the long-billed corella, Claude, the infant chimpanzees found some human contact enriching, whereas too much interaction or isolation from caretakers was a source of stress.

2.5.2. Effects of visitor behavior on animals

Other studies have focused more attention on the behavior of visitors. Siamangs (Hylobates syndactylus) atvisitors mimicked hostile siamang behavior such as staring or yawning (Nimon and Dalziel, 1992). The male orangutans in Birke’s (2002) study also increased aggressive display behaviors in response to human stares. When controlling for noise levels, orangutans showed significant increases in looking, approaching, and holding behaviors only with noisy crowds, regardless of crowd size.

Chamove et al. (1988) also demonstrated changes in primate behavior as a function of the behavior of people observing the exhibit. Groups of volunteers were asked to watch the primates for 5 min, either standing as tall as possible or crouched so that only their heads were visible above the window. When the volunteers were standing tall, the primates showed less inactivity, less grooming, and more aggressive behavior than when visitors were partially hidden. When the crouching condition was compared to the visitor absent data previously discussed, the magnitude of behavioral change was about half of what it was when compared to data when visitors were standing tall.
Finally, Chamove et al. (1988) related the behavior directed towards zoo visitors and locomotion for several different primate species. For all species, the presence of zoo patrons correlated with an increase in activity. This association became even stronger when at least one member of the audience attempted to interact with the primates (active audience) as opposed to a passive audience that only observed. The number of behaviors directed toward the audience also increased significantly when visitors were active versus passive. When analyzed for species differences, activity was negatively correlated with mean body weight, as was visitor-directed behavior with group size and length of time in that captive setting.
These correlations, however, were not significant. All of the sampled studies show that some aspects of human interaction with primates, specifically those associated with larger, louder, or more aggressive crowds, are harmful to the primates. When humans are noisy,
numerous, and make attempts to interact with the animals (such as shouting or staring), primates often respond with greater intra- and inter group aggression, less social behavior, and more abnormal behavior.     
Davis et al. (2005) suggest that giving the animal some ability to exert control over its environment might be beneficial in relieving stress.

2.5.3. Visitor effects on animals: summing up

In general, resident species and individuals appear to have a threshold beyond which visitor interaction becomes harmful. Among non-primate species, a long-billed corella appeared enriched by the presence of a moderate amount of humans, Indian leopards generally appeared to avoid interaction, and Romanov sheep and pygmy goats responded with higher rates of aggressive and avoidance behaviors as the number of visitors in a petting zoo increased. Primates appear to be especially negatively affected by large numbers of noisy zoo visitors.
Pazol and Bloomsmith’s (1993) infant chimpanzees were potentially enriched – or at least were less threatened by a moderate amount of human interaction. Primates in general, however, appear to be particularly troubled by highly interactive zoo visitors. It appears that the most negative aspect of visitors is not necessarily the number but the type of interaction, combined with the inability of the captive primate to escape. Although primates do encounter aggressive predators and conspecifics in the wild, these encounters occur sporadically and randomly, and the animals have a choice to fight or flee. In zoos, especially larger ones, resident animals may be surrounded by potentially hostile observers for hours at a time without the ability to hide or free.
.

2.6. Possible interventions for negative animal–visitor interactions

The literature on animal–visitor interactions in zoos reveals a complicated conflict between the goals of entertainment and welfare. Zoos prefer that their animals display active natural behaviors so that visitors will want to see and be educated and entertained by the exhibits. Zoos thoroughly benefit when animals are active and interesting to visitors, acquiring social and monetary support for their conservation efforts. Unfortunately, the success of exhibits in bringing more people to the zoo can conflict with other goals of the zoo by producing stressful circumstances for the captive animals, especially in the case of many primate species. Stress can lead to less interesting behaviors or to behaviors that may be ‘‘entertaining’’ to visitors, but detrimental to the animals. The issue is how to provide entertainment and education for the visitor without placing stress on the exhibited animals that affects their welfare and behavior. The first point is that eliminating interaction is not required for all species or even all primate species. Human interaction was stressful for several species of primates and Romanov sheep but enriching or beneficial when occurring at moderate levels for a long-billed corella and infant chimpanzees. In cases where animal–visitor interactions are found to be helpful to the entertainment and education of zoo visitors, as well as to some aspect of the welfare of the exhibited animals, those interactions should be encouraged. It is more likely, however, that large crowds and unruly individuals have a detrimental effect on the welfare of most animals, and particularly primates.
Large general changes for the entire zoo population are unlikely effective for every species, nor fiscally possible. Therefore, research focused on interactions between humans and zoo animals is essential in determining which animals tend to benefit from, and which tend to be stressed by zoo visitors. As documented in the publications we referenced in this paper, the majority of captive primates studied react adversely to large, noisy crowds. Simple changes, such as controlling the number of humans in front of an exhibit, reminding crowds of what not to do, and specifying what aspects of visitor behavior are stressful to that species, could produce valuable results. Moreover, an alteration as simple as adjusting the perceived height of observers, which could be implemented by changing the height of the observation area relative to the cage, reduced stress levels for some species.
2.6.1. Visitor control and education 

Educating visitors through the use of signage or the like can be another simple and cost effective step in controlling adverse behaviors visitors might display while at the zoo.
Kratochvil and Schwammer’s (1997) study showed that signs can be more effective and less negative when they relate to visitor ‘‘responsibility’’ and ‘‘pride’’ (as defined by the authors, see previous Exhibit Design); in this case, the signage led to decreased knocking on the aquarium glass.
For exhibits where visitor activity runs the risk of being detrimental, signs and staff may be used to encourage visitors to remain quiet and refrain from forcing interaction with the animals. To further reduce the impact of visitor noise and shouting, sound absorbent material to reduce echoes may prove effective. Finally, educational information about the effects of auditory and visual stress on particular species combined with information about what constitutes stress, feedback from staff or visible decibel meters, and an appeal to visitor pride and cooperation may be helpful.
2.6.2. Exhibit design and animal sensitivity to perceived observation
The use of species-specific naturalistic exhibit design provides one of the most permanent and effective ways to educate visitors about the activity and environment of animals, while also reducing stress produced by the presence of visitors. The past several decades have seen an increase in the use of naturalistic exhibits, while traditional bar and concrete enclosures have greatly diminished. Exhibits that include real or ‘‘functional’’ vegetation, other species, and exhibit construction similar to those encountered by that species in the wild have become more popular. In many cases, the benefits to both animal welfare and initial creation of an exhibit. However, modifications like the camouflage net used by Blaney and Wells (2004) are inspiring. Without obscuring a visitor’s view, they were able to reduce the threat stimuli caused by the visitors by instituting a vegetation-like screening between the gorillas and the humans, thereby reducing direct threats in the form of face-to-face confrontation. A distance of 30 ft without visual screening may be equivalent to a distance of 10 ft with some screening. Minimizing the presence of zoo visitors from the standpoint of the primates without making the species difficult to see for the visitors is a valuable innovation. A final important aspect of exhibit design is the amount of control given to the animal. The inclusion of retreat restrict or prevent animal–visitor interaction, has been shown to reduce stress in a variety of species. Not only does this feature increase natural behavior, but zoo visitors are more likely to appreciate the animal and acquire more positive perceptions of animals in captivity when such alterations are done in a manner that resembles an animal’s natural habitat. Features that allow an exhibited animal control over its perceived viewing need not reduce the viewing of the animal completely. For instance, escape dens placed on exhibit can use two-way mirrors and be darkened into smaller viewing areas, giving the animal the perception of fewer visitors in a particular part of its exhibit, while simultaneously providing a unique experience for visitors to learn from zoo staff and signage how similar features would be used by those animals in the wild.

CHAPTER 3
METHOD
A 10 week observational study was conducted at the Chittagong zoo From June 5 to September 22, 2009 to investigate the nature of noncompliant behavior in zoo visitors along with the behavioural change in the four species of monkey. Noncompliant behaviors included distracting, teasing, feeding, or attempting to injure the animals. Four different monkey exhibits were observed in a varying sequence for a total of 120 minute time blocks each day for a total of 42 days. Observations were scheduled so that the data for each exhibit would have equal representation across all times of a day, 7 days per week.

3.1 Behavioural and analytical methods
Study 1: Observations were conducted between June 2009 and September 2009.Behavior of non human primates (NHPs) were observed for eight hours between the time the zoo opened in the morning, i.e. 9:00 hrs to the time they closed, i.e. 17:00 hrs. The behaviour was recorded using Record sheet every five minutes during each sampling period.

Study 2: The study on Visitors behavior and their effect on primates of Chittagong zoo was conducted between June 2009 and September 2009.The Visitors  were observed for nine hours during the day between the time the zoo opened in the morning, i.e. 08:30 hrs to the time they closed, i.e. 17:30 hrs. Behaviour was sampled using Record sheet every 15 minutes during the sampling period. The display of behavioural states, as recorded in the Record sheet, has been expressed as percentage time spent in particular states to the total time that an individual was observed. Data for different individuals in each group were also pooled at the end of the observation period to obtain group averages. In both studies 1 and 2, the behaviours that were recorded were inactive, movement, abnormal,  rest-related and social behaviours (Table 1 and Table 2) Approximately 8 hr a week were spent collecting data, with an average of 2 hr to 4 hr of observation per visit. The study was conducted at different times across all days between the hours of 8.30 a.m. to 5.30 p.m. to control for differing numbers of people throughout the day and differing behaviors exhibited by the Primates, both before the zoo opened and after it closed for the evening. Continuous focal animal sampling was used to determine the frequency and length of bout of behavior over a 30-min period. The behaviors of visitors was measured are described in Table 3. All behaviors not otherwise defined were grouped into the category “other.”  The density and intensity of the visitors were recorded at the end of each minute. The intensity levels and density levels are noted in Tables 4 and 5, respectively. Visitors were randomly selected for observation by choosing every fifth person to enter the Zoo. Data on 350 Visitors were collected using continuous sampling methodology

3.2 Study period:

The study was carried out from June 5 to September 22, 2009.
3.3 Study location: 

    The study was performed at Chittagong zoo. The zoo is located beside the Foy's lake at khulshi thana of Chittagong Metropolitan Area. The zoo was established on February 28, 1989.Total area of the zoo is about 6 acres. Total land of the zoo is hilly area and the drainage facilities is food enough. The zoo is surrounded by a wire net boundary about 5-6 feet height. At present there are about 67 species and total number of animals is about 365.

3.4 Study population: 

There are four species of monkey in Chittagong zoo. These are Rhesus monkey (Macaca mulatta), Olive baboon (Papio anubis), Capped langure (Presbytis pileatus), Pig tailed macaque (Macaca numestrina)

Table 1
Monkies at Chittagong zoo

	Species of monkey at ctg zoo
	Population size(no)

	1.Rhesus monkey ( Macaca mulatta )
	20

	2.Olive babon (Papio anubis)
	1

	3.Capped langure (Presbytis pileatus)
	10

	4. Pig tailed macaque (Macaca numestrina)
	3


The study on different types of monkies were included

                    1. Adult male


        2. Adult female


        3. Juvenile and

                    4. Infant

3.5 Collection of data:

The date was collected using a pre-pared Questionnaire which is added in appendix.
Table 2

                     Ethogram with defined behaviours of the monkeys
	Group
	Behaviour
	Definition

	Inactive
	Resting/Sleeping
	Sitting or lying down, with closed eyes.

	
	Lying
	Lying Supporting a bigger proportion of its body weight on other parts than hands, feet or tail.

	
	Sitting
	Sitting upright on its bottom, with or without support from the tail or hands. If eating, when sitting down, the behaviour will be recorded as “eating”. If performing other behaviours than eating, when sitting down, the behaviours will be recorded as “sitting”.



	Movement
	Walking
	Walking Supporting its body weight on both hands and feet, moving one foot in front of the other, and one hand in front of the other, while the body is moving forward.

	
	Walking upright
	Supporting its body weight on only its feet, moving one foot in front of the other, while the body is moving forward

	
	Climbing
	 Moving its body vertically upwards or downwards, by moving its feet, hands and tail in the same direction

	
	Brachiation
	 Moving horizontally above ground by holding on to branches/ropes etc. and moving hands, feet and tail forward in a series of different movements.



	Social
	Wrestling/playing
	Touching the other monkey with hands and/or feet and/or mouth in a random order, sometimes even chasing it.

	
	Hugging
	Holding its arms around another monkey

	
	Grooming itself
	Scratching, by repeatedly sweeping its fingers across its own body, or grooming the fur of its own body, by plucking in the fur with its fingers.

	
	Grooming friend
	Plucking in the fur of another monkey with its fingers

	
	Aggression
	Making aggressive facial expressions towards another monkey, through staring at and exposing its teeth to the other monkey. Alternatively, making aggressive body movements towards another monkey, by quickly leaning against it or running up towards it, in combination with aggressive facial expressions. Alternatively actually fighting another monkey, through biting, pushing, wrestling or hitting it. No reaction from the counterpart needed in any of the behaviours above.

	
	Interaction with visitor/s
	Looking at and/or exhibiting aggressive, curious (eyes fixated on the visitors, head and neck might be stretched towards the visitor)or playful behaviours towards humans

	Eating/

Enrichment
	Manipulating or exploring enrichment
	Manipulating the enrichment or investigating it, by either looking at it, smelling it or biting/tasting it

	
	Eating
	Keeping food in its mouth and chewing/swallowing. Only holding food with their hands does not count as eating.

	Abnormal Behaviour
	Stereotypic
	behaviour Repetitive, seemingly pointless behaviour.

	
	Begging from humans
	When  non human primates (NHPs) beg for food from visitors and zoo staff. Forelimb stretched out toward visitor(s); visitor is usually carrying an edible item that is visually tracked before the behavior is exhibited.

	
	Floating limb
	Unusual movement pattern of a limb; after visually tracking for a short time, the floating limb is often attacked viciously by oneself

	
	Self-clasping
	Use of hands or feet to hold onto part of the body by oneself.  Self-biting hands, legs, arms and/or torso bitten in a stereotyped fashion by oneself

	
	Self-biting 
	Biting oneself (only exhibited by NHPs)

	
	Stereotypic pacing 
	Repetitive pacing along the same path

	
	Hair-plucking 
	plucking ones own hair (only exhibited by NHPs

	Other
	Hanging
	Supporting its body weight using its hands and/or feet and/or tail by holding on to something located above or to the side of its body

	
	Standing
	Supporting its body weight on its feet and hands combined, with or without holding on to something with the tail

	
	Standing up
	Supporting its body weight on only its feet, with or without holding on to something with the tail or hands.

	
	Drinking
	Manipulating the nipple of the water bottle with its lips and/or mouth and/or tongue, obtaining water into its mouth and swallowing.

	
	Urinating 
	Urinating

	
	Defecating 
	Defecation


NHPs- Non  Human  Primates.
Table 3
                         The effect of visitor’s on animal behaviour.

	Type
	Behaviour
	Defination

	Positive/Desirable


	Play behaviour
	This is a sign of good welfare as animal perform it if other considered as good (e.g. if they are not stressed). However it occurs mainly in young animals and therefore it may not be a very useful indicator for older animal.

	
	Non aggressive interaction
	In circumstances where animals are housed with conspecifics non-aggressive interactions between them,such as social grooming, may be essential to the physical and Psychological  well-being of the individuals. Care must be taken when interpreting this behaviour though, as in some species social grooming may also occur more frequently after period of aggression as reconciliation.

	
	Sign of interest to the visitors 
	Vigilence and other information gathering behaviours aimed at visitors,without sign of fare, aggression or begging ,may indicate an enriching effect. For example, watching visitors play on climbing frame may be interesting to animals.

	
	Greeting behaviour
	if shown in response to visitors could indicate that there is a benefit to the animal.

	Negative/undesirable
	Stereotype
	Defined as repetitive, nonfunctional behaviour, they can take many form.

	
	Locomotion/inactivity
	Improper level of locomotion or inactivity can indicate a problem with welfare

	
	Vigilance
	Reapeatedly looking towards the visitors may indicate that the animal is not comfortable with the situation

	
	Avoidance
	Actively avoiding the visitors may show a need to escape from this stimulus.

	
	Aggression
	Tension caused by a stressful stimulus can results in increased intra group aggression, or even aggression directed to human.

	
	Self directed behaviour
	Increased scratching in some species. as well as other less frequent behaviour such as excessive grooming or self biting would be considered  to be negative

	
	Fear vocalisations
	May be emitted if suddenly frighteded by the appearance of visitors


                                                Table 4

Behavioral  ethogram of Visitors
	Behavior
	Description

	Watch monkey
	Visitors are showing visual attention to the monkey exhibit.

	Interact with interpretive
	Visitors are visually or manually engaged with interpretive signage. Reading signboard containing description of the animal, taking photographs etc

	Undesirable behaviors
	1) Visitors hits or knocks the enclosure partition with hand or object.

2) Making noise around the enclosure

3) Throwing stone/stick/ .......... on animal

4) Picking the animal with the stick/.........

5)Offer food to the animal

	Other behaviors
	Visitors are sitting, standing, walking, or running but not visually engaged with animal exhibits or interpretive signage. For example, may be speaking to other visitors, waiting for companions, eating, writing or reading. 


                                       Table 5
                               Intensity Levels of visitors and Codes

	Level
	Rating
	Definition

	Quiet
	      1 
	Quiet whispers, no loud talking

	Low
	      2
	Quiet talking, two or fewer bouts normal talking

	Moderate
	      3
	Normal talking, no shouting

	High
	      4
	Normal talking, two or fewer bouts shouting

	Extreme
	      5
	Loud talking and/or more than two bouts shouting


      Note. A bout of noise level is defined as lasting up to 5 sec in duration
TABLE 6
Density Levels and Codes

	Level
	Rating
	Definition

	Quiet
	1
	1 to 10 people

	Low
	2
	11 to 20 people

	Moderate
	3
	21 to 30 people

	High
	4
	31 to 40 people

	Extreme
	5
	41 or more people


Chapter 5
RESULTS AND DISCUSSION
5.1 Undesirable Behaviuors of Visitors:

During the study period, it was found that the visitors teased monkeys in different ways on their visit. Among the visitors the highest proportion of visitors about 40% teased Rhesus monkey, The second highest 30% teased Capped langure and 20% visitors teased Pig tailed macaque. Only 10% spectators teased Olive baboon. (Figure 1)
The degree and type of noncompliant behavior were found to vary, depending on the age and sex of the zoo visitor, the type of social group of the zoo visitors, the size of the crowd in the exhibit area, and the nature of the exhibit itself (including the type of species exhibited) (table 7). These includes distracting, teasing, feeding, shouting or making other noise, spitting and attempting to injure  like biting the animal with stick, throwing stones or other object to animals (Figure-3). On the whole, males exhibited more noncompliant behavior than females. However, this was not consistent across all age categories. A clear majority of the zoo visitors exhibiting noncompliant behavior were of the juvenile age classification, with most of these being males.

Very few zoo visitors exhibited noncompliant behavior when alone, how ever, noncompliant behavior was not more prevalent in excessively large crowds. Family groups supervised by both parents exhibited more noncompliant behavior than family groups supervised by only one parent. There were no consistent peak hours or diurnal trends in the frequency of noncompliant behavior. As a result of the study, several possible ways of alleviating the problem of noncompliant behavior in the zoo became apparent. Controlled public feeding, issuing self-quiz sheets as an alternative behavior, and increased public education were among the alternation.
[image: image9.wmf]
 Fig 1: Graphical presentation of percentage of animal which are teased by the visitors.
                                                       Table 7
                         Total visit durations by demographic subgroup
	Category
	Subgroup
	N
	Average Duration of visit (s)


	Age
	Children (estimated under 18)
	128
	470.4

	
	Adults (estimated 18-55)
	200
	544.7

	
	Elderly (estimated over 55)
	22
	532.1

	Social Group
	Adults with children
	120
	489.4

	
	Adults without children
	102
	599.3

	
	Solitary adults (no children)
	31
	473.8

	
	Multiple adults (no children)
	71
	654.0

	
	Children in Organized Group
	36
	414.0

	
	Children in Family Group
	92
	492.4

	
	Sex
	Male-167

Female-183
	486.3


Table 8

Visitor activities at primate exhibits in Chittagong Zoo:
	Age Group
	Subcategory
	Average  time spent (s) 
(and % of total visit)

	Children

(n=128)
	Watching exhibits
	255.5 (54.3%)

	
	Attending to interpretives
	50.5 (10.7%)

	
	0thers behaviors
	1.6 (0.03%)

	
	Undesirable
	164.4 (34.9%)

	Adults/Elderly

(n=222)
	Watching exhibits
	337.3 (62.1%)

	
	Attending to interpretives
	45.0 (8.3%)

	
	Others behaviors
	0.4 (0.01%)

	
	Undesirable
	161.2 (29.7%)



[image: image1]
          Figure 2: Frequency distribution of visit durations (min), N=350
In this study I have found that, many visitors showed some undesirable behavior to the monkey. These behaviors includes smoking during watching the monkey, eating, offer food, making noise, beating the animal with stick, throwing stone and ignore animal. The percentage of these behaviors towards the monkey are shown in the figure 3. 
[image: image10.jpg]



 Fig 3:  Graphical presentation of percentage of undesirable behavior of visitors
5.2 Undesirable behaviour showed by monkey:
The  behaviour patterns in primates were identified and defined as begging from humans, floating limb, self-clasping and stereotypic pacing, hair-plucking and self-biting (Table 1). Animal behaviour studies such as these provided information on an individual’s needs, preferences and internal states. Changes in the natural pattern of behaviour to an out-of-context exhibition of behaviour such as the abnormal behaviours (table-2) listed above provide cues that the individual in question is under stress. Individuals from approximately 65% of the NHP groups observed in studies 2 behaved abnormally (Figure 4). The juvenile show more abnormal behaviour than the adult animals. This behaviour is found in highest extend about  45% in Rhesus monkey ,25% in capped langure,20% in pigtailed  Macaque and 10 % in olive baboon on an average (figure 3).
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Fig 4: Study1- Percentage of visitors exhibiting Undesirable behaviour (AB*).
             Study2- Percentage of primates exhibiting abnormal behaviour.
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Fig 5: Percentage of abnormal behaviour in different species of monkey
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Picture 4: Monkey is eating cigarette offered by the visitors.
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Picture 5: Visitor is teasing the monkey
CHAPTER 6

CONCLUSIONS
The study was performed to know the effect of visitors on the behaviour of monkey in captivity at Chttagong zoo. It was found that visitor variables such as visitor presence, density, activity, size, and position are associated with animal behavioral and to a lesser extent physiological changes. From my observation, it was revealed that they like moderate number of visitors with positive attitude. Gathering and disturbance are much irritating to them. They accept offer from the visitors but become aggressive when visitors showed any undesirable behavior. Understanding the effect of visitors is important in improving animal welfare, achieving zoo conservation goals and increasing visitor education. As a human being we should take care of this species of wild life for improving animal welfare. We should not misbehave and disturb the animal during visiting the zoo. Finally we must save our wildlife and safe our biodiversity.

Modern zoo exhibits should be both entertaining and educational. Naturalistic exhibits of active animals appear to be more effective in fulfilling both aims. Naturalistic exhibits, interactive demonstrations, and signs effectively educate visitors about animals and the importance of conservation. Attracting large numbers of visitors to particular exhibits, however, may prove counterproductive to a zoo’s conservation efforts by interfering with animal welfare. Large, noisy crowds can increase aggression and decrease activity among resident animals, particularly among primates.  There are several ways zoos can provide entertainment and education without jeopardizing the animals’ welfare. Signs and staff members or informed volunteers should be strategically located near the most popular exhibits, providing information about the resident animals and explaining to guests the need to remain quiet and refrain from initiating interactions with the animals. Second, exhibits should be designed to appear naturalistic and to provide retreats to give the animals a degree of control in stressful situations. In short, animals should be provided with more seeming control over their interactions with zoo visitors in order to fulfill the intertwined goals of entertaining and educating the public while benefiting the welfare and conservation of the animals. 
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                                      Chapter 8

                                    APPENDIX
Data was collected by physical observation of monkey. Data was collected according to following questionnaire 
Questionnaire
Chittagong   Zoo

Foy's lake, South khulshi, Chittagong

Date:









Time:

Behaviour of the Respondent
Name of the Respondent:

Address:

Age:                  Sex:                 Religion:             Group size:

Personality/Behaviour of the respondent: a) noisy        b)Quite

Education level:

Type of Respondent: a) Rural   b) Urban

Occupation of the Respondent:

If you have TV, do you watch wildlife programme on TV?

            Time  spend in zoo:

Time  spend in exhibit:

Item being carried:

Eating around the enclosure:

Smoking around the enclosure:

Offering food to the animal? If yes what kind?

Animal being teased: 1.Rhesus Macaque

                                   2.Capped Langur



           3.Pigtailed Macaque

                                   4.Olive Baboon

Type of teasing of animal :a) Throwing stone/stick/ .......... on animal

                                            b) Picking the animal with the stick/.........

                                             c) Shouting or  making  noise  to the  animal

                                             d) Spitting/...........

                                            e) Movement/..........

Reasons given for teasing the animal:

a) For pleasure

b) To see the animal move

c)  To hear animals sound

d) For the sake of child entertainment

e) Any other season? Comments

Ignore the animal:

                                                                      .........................................  

                                                                       Signature of Respondent

Behaviour of the animals

Positive behavioural indicator:

a) Play behaviour

b) Non aggressive behaviour

c) Sign of interest to the visitors

d) Greeting behaviour 

e) others...........

Undesirable behaviour:

a) Vigilance

b) Avoidance

c) Aggression

d) Urination/Defecation

e) Self directed behaviour

f) Fear vocalization

g) other..........

..........................                                                              ................................................
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ABSTRACT
It is important for us to be able to understand the behaviour of primates in zoos for at least three reasons: firstly as a means of ensuring their welfare, secondly to ensure a positive zoo experience for zoo visitors, and thirdly for basic research. The study was conducted on 4 species of monkey of Chittagong zoo. The animals were observed early in the morning on visitor’s ‘presence’ and on visitor’s ‘absence’. The behaviour of monkey was recorded independently ‘on-exhibit’ and ‘off-exhibit’ in enclosures. . The behaviour of the visitors was studied and found that they use to tease the monkey during their visit. The percentage of teasing by the visitors on Rhesus monkey, Capped langure, Pigtailed macaque and Olive baboon were 40%,30%,20% and 10% respectively. All these effects were consistent with an interpretation that visitors were a source of stressful excitement rather than of enrichment. In the short term effects, visitors influenced 20% more abnormal behaviour and 13% more social, mating and aggressive behaviours. ‘Visitor presence’ was thus found to influence the behaviour of captive monkies in a negative way suggesting that ‘visitor presence’ might adversely affect their welfare. Limitations of this work include independence between research areas, lack of international studies, limited generalizability of results, and the minority status of the field.
Key wards: Visitor’s effect, behaviour, primates,Chittagong zoo. 
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Picture: 1 Monkey is eating food offered by the visitor





Picture: 2 Monkey is eating Banana offered by the visitor





Picture: 3 Visitor is disturbing monkey by throwing stone toward the monkey 
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