Chapter 1

INTRODUCTION
Wild life & wild life conservation is closely related with the existence of earth as well as the human being, so it becomes  a key issue of present era. For this reason we have to concern about on nature, & Wild life family bears a huge number of different animals which have peculiar behavior, social, cultural, economical, & ecological value. Monkey is one of them. This primate is very much wise & familiar to the human beings from the ancient time for it’s interesting behaviour & activates. Legend, art , culture, religion, believes, civilization &  in recreation.  Monkey has taken a fantastic position. But a matter of regret that monkey is now in the category of endanger species. As this primate have necessarily in bio-diversity issue so it is now a part of research value through out the world. 

Animal Behavior is the scientific study of the wild and wonderful ways in which animals interact with each other, with other living beings, and with the environment. It explores how animals relate to their physical environment as well as to other organisms, and includes topics such as how animals find and defend resources, avoid predators, choose mates and reproduce, and care for their young. Behaviors exist on a continuum from being largely pre-determined by genetics (i.e., instinctive), to others which are mostly acquired through experience. Instinctive components are those that are exhibited without the benefit of, or need for, prior experience. They come to the fore when, for instance, newly hatched, inexperienced individuals of a particular species of spider construct their webs with little variation, despite the lack of a tutor. Learned behaviors are those that are acquired through interactions with the surrounding world, the "nurture" part of the nature vs. nurture equation.
Macaca mulatta is found in a variety of habitats throughout its range, including urban areas. In India, Nepal, and China, rhesus monkeys enjoy a deep cultural and religious affection, especially by people of Hindu and Buddhist faiths. Rhesus monkeys feature prominently in the Hindu epic story the Ramayana, in which rhesus monkeys enabled Rama (the incarnation of the god Vishnu, the embodiment of good) to defeat Ravana (the Devil King). Ravana had abducted Sita, Rama's wife, and taken her away to the island of Ceylon (Sri Lanka). Hanuman, the monkey god, and his troop of monkeys enabled Rama to find Sita and rescue her from the evil Ravana. Hanuman and his troop were actually langur monkeys, but rhesus monkeys also enjoy a sacred status in traditional Hinduism Rhesus macaques along with other types of monkeys are not killed because of beliefs in Hinduism at associate the monkeys with the god Hanuman.  

Troops of rhesus monkeys are allowed to run free at special temples in parts of India, Indonesia, and Nepal. Young rhesus monkeys are readily tamed and in other parts of the world have been used in menageries and circuses, as well as for “organ-grinders’ monkeys,” but their dispositions worsen with age. Rhesus monkeys have had a significant impact on human societies, particularly in the areas of science, culture, and ecology. The rhesus macaque is both terrestrial and arboreal.  
This is a diurnal species. Because they are found in such a broad geographic area, it is difficult to concisely summarize the types of habitats rhesus macaques populate. In the most general terms, they are found in both tropical and temperate habitats including semi desert, dry deciduous, mixed deciduous and bamboo, and temperate forests as well as in tropical forests and mangrove swamps, usually at elevations from sea level to 2000 m (6561 ft), but they have been seen at elevations up to 4000 m (13,123 ft) in China and northeastern India (Seth & Seth 1986; Fooden 2000; Srivastava & Mohnot 2001). Rhesus macaques are also found in areas close to humans in urban settings or near cultivated fields (Southwick et al. 1996). 
These medium sized monkeys are colored from golden-brown to grew-brown. Rhesus monkeys spend most of their time on the ground, although they take to trees ready, & have great agility in climbing & leaping.    

Rhesus monkeys have the widest geographic distribution of any species of non-human primate, occurring naturally in Afghanistan, Pakistan, India, Nepal, Bhutan, Myanmar, Laos, Thailand, Vietnam, and China. In India, rhesus monkeys live in desert habitats of Rajasthan, the agricultural plains of the Gangetic Basin, the tropical  forests of southeastern Asia, the temperate pine forests of the Himalaya mountains, and the rugged mountains of north central China. Rhesus monkeys are the most adaptable of all non-human primates, with the broadest range of habitat.

Rhesus monkeys are also the most extensively studied of all nonhuman primates, both in the wild and in laboratory settings. They are widely used in animal experimentation for scientific and medical research, approximately 5-10% of rhesus monkeys growing up in the wild consistently exhibit impulsive and/or inappropriately aggressive responses to mildly stressful situations throughout development and have been bred in captivity around the world. 
The monkeys can become aggressive and sometimes enter homes to steal food. In some cases, troops of the less aggressive but larger langue have been introduced to drive away rhesus monkeys. Rhesus monkeys have also been viewed by humans as an agricultural pest. This intolerance of the monkeys has led to their decline in agricultural areas and villages. 

Recent research has disclosed marked individual differences in bio-behavioural responses to social conflicts exhibited by rhesus monkeys across the life span. Rhesus macaques are the most studied nonhuman primate, both in the field and in laboratory settings, though most of the field research comes from rhesus macaques in India (Richard et al. 1989). One of the notable early field researchers of rhesus monkeys is Charles Southwick, who began surveying them in 1959 (Seth 2000). Donald Lindburg has been another force in rhesus macaque studies, assessing the abundance of rhesus in India as well as reporting declines in the population which was important at the time of their export (Seth 2000; Smith & McDonough 2005). 

Considering the above information the objectives of this study were: 

1. To observe different types of behaviour in captivity at Chittagong Zoo.

2. To assess the feasible management regarding feeding.
3. To observe the responses of Rhesus monkeys to visitors.

Chapter 2
REVIEW OF LITERATURE
2.1 Animal Behaviour
"Behavior is motion". "Movement, not necessarily movement of the whole animal, muscular contractions" or "The whole function of the nervous system can be summed up in one word, conduction. (Sherrington CS1899)- In Sherington's view the basic element of behavior was formed in a reflex-arc, where receptor organs receive sensory stimuli and are conducted to an effector organ. This highly reductionist position has received criticism from many angles, specifically, from arguments that it fails to account for spontaneous behaviors, behaviours that are characterized by a lack of motion, as well as disregarding the complexity of emergent properties in behavior. 
"What a plant or animal does, in the course of an individual's lifetime, in response to some event or change in its environment”. –(SilvertownJ&D Gordon,1989) This definition reduces behavior to phenotypic plasticity, and is thus not specific enough. 
"Behavior is all observable or otherwise measurable muscular and secretory responses (or lack thereof) and related phenomena in response to changes in an animal's internal or external environment.”(Grier JW & T Burk,1992) Behavior may include components which do not lend themselves to simple quantification. 
2.2 TAXONOMY

Kingdom:   Animalia

Phylum: Chordata

Class: Mammalia

Order: Primates 

Suborder: Haplorrhini
Infraorder: Simiiformes

Superfamily: Cercopithecoidea
Family: Cercopithecidae
Subfamily: Cercopithecinae
Genus: Macaca
Species:  Macaca mulatta
Subspecies: M. m. brevicauda, M. m. lasiota, M. m. mulatta, M. m. sanctijohannis, M. m. vestita, M. m. villosa
2.3 Morphology:


Monkeys rumps are the same color as their faces and they have medium-length tails that average between 207.6 and 228.9 mm (8.17 and 9.01 in) (Fooden 2000). Males and females are sexually dimorphic, like other species of macaques, and males measure, on average, 531.8 mm (1.74 ft) and weigh, on average, 7.70 kg (17.0 lb) while females have an average height of 468.8 mm (1.54 ft) and an average weight of 5.34 kg (11.8 lb) (Fooden 2000; Singh & Sinha 2004). They are quadrupedal and, depending on the type of habitat in which they are found, can be predominantly arboreal or predominantly terrestrial (Seth et al. 2001). 

2.4 Productive and reproductive behavior 

This is a sexually dimorphic species. This species can be said as having a promiscuous mating system (Smuts, 1987). Females remain in their natal group with the onset of maturity, but males will disperse shortly before adolescence, although some males do stay in their natal group for a few years into adulthood. Males tend to migrate with their maternal half brothers or with peers (Boelkins and Wilson, 1972)., females have a tendency to mate with extra group males . In the zoo  environment mating occurs throughout the year and, in the pair test, rhesus  female are observed to be sexually receptive through all phases of a menstrual cycle, with a periovulatory peak incopulatory behavior. The rhesus macaque gives birth to a single offspring. During estrus the  buttocks and the back of the legs deepen in red color for the female. During the mating season the male's buttocks and backofthelegs also turn bright red.
Presenting:  This behavior is performed by the female to elicit copulation from the male; this pattern tells the male that she is ready for copulation (Estes, 1991).
Females reach puberty around age three while males are sexually mature by age four (Rawlins & Kessler 1986b). Rhesus monkeys live up to 25 years, some even reach 30 years.
The ovarian cycle lasts for 28 days and is characterized by the darkening of the skin surrounding the anogenital region accompanied by menstruation (Catchpole & van Wagenen 1975). Estrus lasts for eight to 12 days, with the day of ovulation occurring at the midpoint of the estrus period. Females have increased sexual activity during ovulation, exhibiting the highest number of copulations seen during the ovarian cycle (Fooden 2000). Females reproduce from three until about 20 years of age (Rawlins & Kessler 1986b). Males reach puberty between three and 3.5 years of age but do not reach adult body size until about eight years old (Dixson & Nevison 1997; Bercovitch et al. 2003). Though males are capable of reproducing by age four, they are not reproductively successful until after age eight, or when they reach adult size. During this time between becoming sexually mature and when they begin to mate, young rhesus macaques are learning the social skills, including fighting ability, that will influence their success throughout their lives (Bercovitch et al. 2003). Both males and females reach sexual maturity sooner in captivity (Catchpole & van Wagenen 1975). 

There is marked birth seasonality in rhesus macaques, with the majority of mating occurring in October through December and births coinciding with the end of the rainy season, or during the period of highest food abundance (Lindburg 1971; Qu et al. 1993). At Cayo Santiago, the mating season is much longer and begins in July and lasts until December (Chapais 1986). High-ranking males have more opportunities to mate with females than low-ranking males, but do not always sire a disproportionate number of infants. Lower-ranking males may have similar reproductive success compared to high-ranking males because they are new immigrants and are more attractive to females because of this (Berard 1999). From one breeding season to the next, females will drastically reduce the amount of mating they do with familiar males and over a period of three years, they try not to mate with any familiar males given the opportunity to mate with unfamiliar males. ( Bercovitch 1997; Berard 1999). 

During the breeding season, females enter into consortships with one or more males. An individual female will spend longer amounts of time in contact with, grooming, and mating with these males. Males and female rhesus macaques are promiscuous breeders, mating multiple times with multiple mates (Lindburg 1971). Both males and females initiate these consort relationships and competition for access to mates is related to the high levels of aggression seen in rhesus macaque groups during this time of year. Gestation lasts 164 days in rhesus macaques and the interbirth interval is between 12 and 24 months (Fooden 2000). If a female does not have a successful pregnancy or her infant dies in the first year of life, she is more likely to give birth the following season than a female who successfully rears an infant (Seth 2000).

2.5 Ingestive behaviour
Rhesus macaques are exceptionally adapted to coexisting with humans and thrive near human settlement, in both urban and agricultural areas. It is impossible to characterize their "natural" diet without considering the impact of humans. Because they are found in higher densities in areas of human disturbance compared to forests, in some areas rhesus macaques derive, both directly and indirectly, a substantial part of their diet from human activities (Richard et al. 1989). In fact, up to 93% of their diet can be from human sources, either from direct handouts or from agricultural sources (Southwick & Siddiqi 1994). 

Rhesus macaques are omnivores and feed on a wide array of plant and invertebrate products. By raiding crops, they have access to a huge variety of cultivated fruits and vegetables, and in highly urban areas, they forage by picking through garbage (Goldstein & Richard 1989; Richard et al. 1989). Throughout their range and especially in India, they inhabit temples and are fed as a form of worship by local people (Wolfe 2002). Some of the most common foods given to rhesus macaques in temples include bread, bananas, peanuts, seeds, other fruits and vegetables, and assorted miscellaneous foods like ice cream and fried bread (Wolfe 1992). In less human-influenced areas, they focus on fruits, flowers, leaves, tomatoes,papays,squash, seeds, gums, buds, grass, clover, roots, bark, and they supplement their diet with termites, grasshoppers, ants, beetles, and mushrooms. Rhesus macaques also eat bird eggs, shellfish, and fish (Fooden 2000). During the driest parts of the year, they may even eat the dirt from termite mounds (Lindburg 1971). On Cayo Santiago, the rhesus macaques also consume dirt possibly because the mineral composition of the soil on the island is similar to pharmaceuticals used in humans to treat upset stomach. The Cayo rhesus may be eating dirt to relieve the discomfort associated with intestinal parasites (Knezevich 1998). At higher elevations, where seasonal snowfall restricts food sources, rhesus macaques are restricted to eating the leaves of evergreen trees and bark as well as a few berries that grow in winter. During the winter months at high elevations, rhesus macaques suffer from food and climate stress and have higher levels of mortality if the cold weather lasts too long (Qu et al. 1993). 

2.6 Playing behaviour

Rhesus macaques are skilled swimmers and have been observed crossing bodies of water up to one kilometer (.621 mi) wide. When they are seen in the water they are usually searching for food, escaping from danger, regulating their body temperature, or playing. Swimming is a skill seen in infants as young as two days old (Fooden 2000). 

2.7 Social behaviour
There is a hierarchical system amongst group members based upon the matriline. Social grooming is used to strengthen bonds between females. Groups can split into smaller groups when their population is expanding (Southwick et al., 1965; Melnick and Kidd, 1983). The rhesus macaque has a multimale-multifemale social system. Rhesus monkeys are intensely social animals, living in groups of 10–60 individuals or more. An average group of 30 monkeys would have 4–5 adult males, 8–10 adult females, 6–8 infants (less than one year of age), and 8–10 juveniles (one to three or four years of age). Young adult males often leave the groups in which they were born, wander independently, and attempt to enter other social groups. Females usually stay in their natal groups, forming consistent lineages and social traditions within the group. There is intergroup dominance, meaning that one group of rhesus macaques may be dominant to another group of rhesus macaques for such things as food resources (Lindburg, 1971; 1977). Males and females are both aggressive during intergroup encounters (Lindburg, 1971; 1977).

Among females, rank remains relatively stable over a lifetime and is passed on to female offspring. Each female rises in rank above her older sister, and therefore when old, high-ranking females disappear or die, they are usually replaced by their youngest daughters (Seth 2000). One of the benefits of dominance for a rhesus macaque is priority access to food and space. High-ranking females have greater access to feeding sites because they displace lower-ranking females and they are less likely to be disturbed during feeding compared to subordinates (Deutsch & Lee 1991). Because they have cheek pouches, though, low-ranking females do not consume less food than high-ranking females, they simply store as much as they can into their cheek pouches and then move away from the group to eat (Deutsch & Lee 1991). This method of feeding is more energetically expensive than remaining in the same area while feeding, so low-ranking females may be consuming the same amount but using more energy to consume it (Deutsch & Lee 1991). 

Immature males inherit the rank of their mothers, but as they mature, their status changes based upon a combination of social and aggressive skills (Lindburg 1971; Berard 1999; Bercovitch pers. comm.)

2.8 Aggressive behaviour
Aggression is sometimes used to establish and reinforce social position, though, and aggressive behavior seen in macaques includes slapping, pushing, pulling fur, tail yanking, and biting as well as other non-contact behaviors such as displays and threats (Lindburg 1971). Once males attain dominant status, they enjoy this rank for an average of two years before being displaced by another male (Bercovitch 1997). 

Agonestic behavior in monkey frequently varies in population that live in different habitats & under different  ecological  condition. Competition for food & for females & high density are all factors that can increase this behavior [Singh,1969;Southwick et al,1976;Wilson and Boelkins;1970]

The level of agonism depends on the previous history f the troops, familiarity of the members, rank of the troops, & location of the troops, and location of the encounter [Hausfater 1972;Chapais; Vessey,1968]

2.9 Parental care

While the majority of parental care is the responsibility of the mother, rhesus infants are also handled by close female relatives and protected by adult males. In the first few days, the infant is carried ventrally and protected from other group members by the mother. Ventral clinging is the position most frequently adopted during travel for the first four months of life, but rhesus infants begin to ride dorsally for short periods during the second week (Lindburg 1971). By six weeks of age, locomotor skills are developed enough for the infant to move independently, but they do not move very quickly at this age, and if the mother is traveling too quickly, she will pick up the infant and carry it (Lindburg 1971). Some young rhesus are carried until they reach one year of age, though it is rare. During early infancy, rhesus macaques nurse exclusively for the first two weeks of life, after which they begin to experiment with solid food. At about four months of age, rhesus mothers begin to resist the attempts of their offspring to nurse, and young rhesus macaques are fully weaned by the birth of their next sibling (Fooden 2000).

Exploration off of the mother begins as early as five days old and continues to increase so that by the third week, the infant breaks physical contact with the mother as frequently as possible (Lindburg 1971). During this time, juvenile and adolescent females are intensely interested in the infant and will approach the mother and groom her in an attempt to get near the infant. When an infant is off the mother, a young rhesus female will touch the infant and try to carry it, but the mother is watchful of this interaction and any sign of distress from the infant may elicit an aggressive response from the mother towards the younger female (Lindburg 1971; Berman 1986). This practice of "aunting" behavior seen in young female rhesus macaques will influence their ability to successfully raise infants (Seth 2000). 

Mother rhesus macaques show differential investment in their offspring depending on the sex of the infant. Maestripieri (2001) argued that rhesus mothers invest more energy into rearing daughters than sons as is evidenced by a female-biased birth ratio and longer interbirth intervals following the successful rearing of daughters compared to sons. He hypothesized that because mortality rates are higher among infant males, then in order for a mother rhesus to maximize her reproductive output, she should invest the most amount of energy into the infant that is more likely to survive. Females have higher survival rates than males, possibly due to lower disease or stress levels than males, an adult female should not invest as heavily in a male that is more likely to die (Maestripieri 2001). On the other hand, Bercovitch and Berman (1993) found that on Cayo Santiago, mothers who had sons had a delay in the next reproduction, and therefore there is a higher cost in producing males, not females.

2.10 Communicative behaviour
Vocal and gestural communication is important in rhesus macaques. Facial expression, body postures, and gestures are all forms of non-vocal communication among rhesus macaques and are important in interactions between individuals at short distances (Partan 2002).

Vocalizations of rhesus macaques include "coos" and "grunts," which are commonly heard expressions during group movement, during affiliative interactions, and when one animal approaches another to groom (Hauser 1998). "Warbles," "harmonic arches," and "chirps," are heard in the context of finding high-quality, rare food items. The most common alarm call heard among rhesus macaques, the "shrill bark," is emitted in threatening situations and is consists of a single, loud, high-pitched sound (Lindburg 1971). Vocalizations made during aggressive interactions include "screeches," "screams," "squeaks," "pant-threats," "growls," and "barks" (Lindburg 1971). Infants have their own repertoire of vocalizations which include "geckers," which are harsh staccato sounds heard during weaning conflict. It is usually heard along with convulsive jerks of the body, and looks and sounds much like a human child's temper tantrum (Lindburg 1971; Partan 2002).

Scream calls: This call is given by the rhesus macaque when they are approached by a  non-group conspecific.

Fear grimace: The lips are retracted so that the teeth are shown; the teeth are clenched together (Estes, 1991). This display functions as an appeasement signal to reduce aggression in aggressive encounters (Estes,1991).

Staring with open mouth: This is the stare accompanied by the mouth being open but the teeth are covered (Estes, 1991). This is a threat expression (Estes, 1991).

Tail erect: The tail is held straight up perpendicular to the horizontal. This display communicates submission or aggressive confidence.

Lipsmacking: This is when the lips are protruded, then smacked together repeatedly. For the rhesus macaque this is used by the male to invite a female in estrus to copulate (Ransom, 1981).

The facial expression that is seen throughout macaque species and is one of the most common expressions in rhesus macaques is the "silent bared teeth" face (Maestripieri 1999). Among rhesus macaques this is seen between individuals of differing rank with the lower-ranking or submissive animal performing the "silent bared teeth" face to the dominant animal (Flack et al. 2000). 

Dominant animals use a silent "open mouth stare" as a threat to other animals; this is accompanied by the tail sticking straight out behind the body with the monkey standing quadrupedally (Partan 2002). Another common visual communication signal is the "present rump," where the tail is raised and the genitals are exposed to the more dominant individual (Maestripieri 1999). 

Chapter 3

MATERIALS AND METHODS
3.1 Study period

The study was carried out from   15th October 2008  to  April 2009  at Chittagong Zoo.

3.2 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 at 28th February 1989. Total area of the zoo is about 6 acre. The land of the zoo is hilly area and the drainage facillity is good enough. There are a lot of big and small trees within the zoo area. 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 babon (Papio anubis), Capped langure  (Presbytis pileatus), Pig tailed macaque (Macaca nemestrina)
Table 1: Monkeys at Chittagong Zoo.

	Species of monkey at Chittagong zoo
	Population size(No)

	1.Rhesus monkey 
	20

	2.Olive babon
	1

	3.Capped langure 
	10

	4.Pig tailed macaque
	3


The study was performed on the behaviour of rhesus monkey. The rhesus monkey consisting of adult male (1), adult  female (2), juvenile (7), and infant (10) were present during study period.
3.5 Collection of data 

Data were collected by physical visit in the zoo. Data were collected according to the following questionnaire.

3.5.1  Ingestive behaviour 

1.    Feed ingredients.

                                 2.    Amount of feed to be supplied per animal.

3.    Frequency of feeding. 

4.    Specific or favorite fed by the animal.

3.5.2 Productive & reproductive behaviour

1. Age of maturity.

2. Matting pattern.

3. Gestration period, length of oestrous cycle.

4. Calving interval

5. Special matting pattern.

6. Litter size.

7. Birth weight.

3.5.3 Maternal behavior
1. Care taken by mother.

2. Suckling period.

3. Suckling frequency.

4. Response when visitors  want to take their young.

3.5.4 Investigative behavior                     

When get anything they investigate it 

1. Carefully.  

2. Moderately.


3. Don’t care.
 

3.5.6 Communicative behaviour:

How they communicate with each other.

                  -By gesture /posture.

                  -By sound.

3.5.7 Shelter seeking behaviour

  Response to sun, wind, rain, predators & insects.

 3.5.8 Agonistic behaviour

                Aggressiveness:-

1. Aggressive.

2. Moderate aggressive.

3. Less aggressive.

 3.5.9 Social dominance

                    1.  Once dominance over all.

2. Once rank second.

3. Once in third.

4. Once that is subordinator to all.

3.5.10 Gregarious behaviou
1. Live in flocks or herds.
2. Attack the enemy in a group.
3. Hunting in a group.

3.5.11 Animal’s response to visitors

1. Huge visitors.

2. Moderate visitors.

3. Less visitors.
4. No visitors.
Chapter 4
Result& Discussion

4.1 Ingestive behaviour
It was found that  supplied  feed items of chittagong  zoo  may be classified in two groups they are; Fruits (bananas, peanut, tomato mealons,  papays) bread,fresh, and vegetables leaves. Actually feed items given to the monkey depends on availability & season also. But we have  found  bananas and  peanut are  the most popular items that monkey like most which similar to ( Fooden 2000). Primate needs protein based (eg. Meat fish eggs) feed to full fill the nutrients requirement, but in Chittagong zoo this is not practiced. So the diet is not satisfactory.
They have specials feeding behaviour, that is they expel out their hands to get food  from the visitors. In leisure period  monkey like to enjoy lice or other insect that plucked from the other members of a group.

Table 2: Feed ingredients offered for Rhesus monkey at Chittagong Zoo.
	Items of feed to be supplied 
	Amount of feed to be supplied

	
	morning
	Evening

	*Bananas (pice)
	4-5
	2-3

	*peanut(gm)
	50
	50

	Papays (gm)
	50-55
	45-50

	Tomato (pice)
	2
	2

	Melons(gm)
	30
	30

	Bread (pice)
	2-3
	2-3 

	Vegetables leaves(gm)
	25
	25


* Special choice of feed.

The amount of feed were calculated as individual basis and then supplied altogether for the monkey. In the morning   fed are supplied around 10.30 am and around 4 pm in the afternoon.  This ration for rhesus monkey was not formulated on any standered in respect to their requirement of crude protein (CP) & metabolisable energy (ME) content. 
Table 3: Amount of water supply to Rhesus Monkey at Chittagong zoo.
	Species 
	Amount 
	frequency

	Rhesus monkey
	±1.5-2litter
	Once daily


 Ad libitum water supply should be ensured for monkey but in this zoo it is only once daily at the rate of ±1.5-2 litter.
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Photograph 1: Waiting for feed and sharing feed.
4.2 Productive & reproductive behaviour

Highest number of mating occurs during ovarian cycle & at the time of October to December. Dominant males monkey have more opportunities to mate with females than the males that are not dominant. Females reduce mating rate from one season to next. Females have interest to mate with unfamiliar males (Bercovitch1997;berard1999). Females spend long time in contact with, grooming & mating with males.

Table 3:  Productive & reproductive performance of monkey at Chittagong zoo.
	Features
	Rhesus monkey
	

	
	Male
	female

	Puberty
	3.3-3.5years
	3-3.3 years

	Length of estrous cycle
	28 days

	Length of estrous 
	12days

	Time of ovulation
	At mid period of estrous

	Gestation period
	164 ±5 days

	Litter size 
	1

	Inter birth interval
	Between 12-27 months


Age of puberty ranges from (3.3-3.5years) in case of male & (3.3-3.5 years) in case of female which is supported to (Catchpole & van Wagenen 1975). In this study the inter birth interval was ranging from (12-27 months) which is supported by Fooden, 2000; (12-24 months). The gestation period was ranges from 164±5 days, which is more or less similar the finding of Fooden, 2000; (164 days). 

4.3 Maternal care
In the majority cases mother  take care of the young. Young also cared by other females of this group. Mother carried their young ventrally and  protected from others.Up to few month ventrally clincing by mother is a common phenomenon. Mother always try to keep their young in  close supervision. Youngs  are found to play with their mother . During leisure period mother’s grooming their young’s body.
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Photograph 2: Mother grooming their baby and playing with mother.
4.4 Investigative behaviour

They are very much investigative. When they get any new things that are not  familier they try to investigate its features very carefully. It was observed that a nail get by one monkey all of them try to keep it belongs to own self. The level of curicity about new things is very high. 
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Photograph 3: Monkeys are engaged in investigation something they have found.
4.5 Communicative behaviour
 During the communication period monkey can match up sound and facial expression. Monkey produces a variety of noise. They are very talkative & communicative.

 At the time of any danger, a rhesus monkey will make a short, sharp threatening call. The eyes are wide, ears flats, mouth wide open. When there is no danger animals are calm they may produce sound ‘coo’ with lips pounting and open just a little. Vocalization is highly important for rhesus monkey groups.

4.6 Shelter seeking

Monkeys are very much facultative. They can utilize the favourable aspects of their environment to maintain body homeostasis. They also take shelter within their herd. 

4.7 Agonistic behaviour

 Agonistic behaviour depends upon the density of monkey & feed supply to them. It was observed that when visitors offer any feed particle to any one of them, no one can come close to him. If any one came close it attacks him. It was observed when that some of them always aggressive to other. Some time it was observe  some one  take  a rest others may  attack him without any reason.

Table 4: Aggressiveness of rhesus monkey 

	Degree of aggressiveness 
	Remarks

	Aggressive 
	Yes

	Moderate aggressive 
	No

	Less aggressive 
	No


4.8 Social dominance

There is a strong hierarchical system amongst group members based upon the matriline. They have both inter group and intra group dominance, meaning that one group of rhesus macaques may be dominant to another group & one of them dominance among the group of rhesus macaques. Among females there is also present dominance. Both males & females show dominancy and they try to suppress others animals in the same group and get more priority access to food & space. 
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Photograph 4: Dominance once observes condition from the top of the shed.
Table 5: Gregarious behaviour 

	Feature 
	Remarks 

	Live in a flock or herd 
	Yes

	Attack the enemy in a group 
	Yes 

	Hunting in a group 
	Yes 


4.9 Response to visitors
4.9.1 Huge visitors  

They are very much excited when found huge visitors. They make chattering noise and accept feed from visitors. For this reasons they expelled out their hands through the net wire.
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Photograph 5: Monkeys show their charisma at the time of  huge visitors
4.9.2 Moderate visitors

 Response more or less similar to that huge visitors. But excitation is not so profound in this case.

4.9.3 Fewer visitors

In this case response is not so prominent & they like to communicate among themselves. But receiving feed is a general phenomenon.

4.9.4 No visitors 

Actually they are very much like to communicate with each others. Baby monkeys as well as the adult one enjoy playing, feeding, chattering, lice grooming. 
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                       Photograph 6: Monkeys passes leisure period when fewer visitors.
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CONCLUSION
The study was performed to know the behaviour of Rhesus monkey in captivity at Chittagong zoo. As a primates monkey has its individual behaviour pattern. They have some behavior including playing, maternal, shelter seeking, care of the young which is most similar with human. They are very familiar in nature, live in a group and maintain a social hierarchy. From my observation, it was found that they like moderate visitor with positive attitude. Gathering and disturbance are very much irritating to them. They accept offer from the visitors but neglect misbehave.  Sometimes in a day they want to take rest without any disturbance. They are very intelligent and efficient as trainer for their babies. In addition, monkeys are prolific in captivity. As a human being we should take care of this species of wild life and also the important member of our biodiversity. We should not misbehave and disturb the animal during visiting the zoo. Finally we must save our wild life and safe our biodiversity to protect the country and the universe as well from different types of natural disaster. 
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LIMITATIONS AND RECOMMENDATIONS
Limitations of the study
Although the study work was data based and observational as well as but during the work period the cordial help of the zoo personnel was remarkable. Eventless there are some limitations of the study are as follows:
1. There was no continuous study period.
2. Feed formulation for rhesus monkey was evaluated without measuring their dietary requirement.

3. Visitors some times disturb monkey that why it impossible to observe all behavioural pattern properly.

Recommendations 

The study revealed that the behaviour of Rhesus monkey and their response to visitors at Chittagong zoo was partially standard in response to actual standard mean. No standard feed formulating system was followed according to the requirement; therefore further study may be done on feeding. Some times visitors done some cruelty to monkey that hamper to their normal life. Visitors should change their mentality and should be kind to animals. Furthermore it can be developed as an ideal wildlife conservation centre.
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