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Study on status of stray monkey(Macaca mulatta) in Dhaka city

ABSTRACT

The study on status of  stray monkey was conducted at 10 different parts in Dhaka city during the period of 5th may, 2013 to 23rd November, 2013 to analyze the present status of stray monkeys in those particular areas. There are approximately 6 stray monkey varieties in the world. They can be very small to very big but in Bangladesh mainly non descriptive variety is found. The aim of the study is to know the varieties, health status, behavioral and reproductive characteristics of the stray monkeys. The method of the study includes phenotypic observations of stray monkeys through photography, interviewing people of monkey- populated areas of  Dhaka, monkey owners and veterinarians of central veterinary hospital, Dhaka and Dhaka Zoo. Monkeys are generally respected and loved by Hindu community. In this investigation, a total of 187 monkeys are found in 10 different parts of Dhaka city. Largest group of monkeys was found in Shadhana Drugs factory, where 61 monkey was found. The smallest group of monkeys was found in Razar Deuri, where 4 monkeys were found. They are generally herbivorous and commonly like to eat mainly fruits,  banana, apple, grapes, tomatoes, guava, jackfruit, mango etc. But they also fond of eating seeds roots, buds, tree bark and cereals, pulse. They also eat termites, grasshoppers, ants and beetles. One of the specialized things that found that street monkeys have specialized pouch like cheeks, allowing them to temporarily hoard their food. The rhesus macaque is brown or grey in color and has a pink face, which is bereft of fur. Its tail is of medium length and averages between 20.7 and 22.9 cm (8.1 and 9.0 in). Adult males measure approximately 53 cm (21 in) on average and weigh about 7.7 kg (17 lb). Females are smaller, averaging 47 cm (19 in) in length and 5.3 kg (12 lb) in weight. Rhesus macaques have on average 50 vertebrae. Their intermembral index (ratio of arm length to leg length) is 89%. They have dorsal scapulae and a wide rib cage. Body temperature of monkeys ranges from 37-39 0c. Respiratory rate 32-50 breaths and heart rate is 120- 180 breaths per minute. Birth weight of rhesus monkey is 500-750 gm. Blood volume is 55-80 milliliters per kg. Breeding age for male monkey 2.5-3 years and female monkey is 5-6 years. Food consumption is 2- 4% Body weight per day. Gestation length of this monkeys 165- 174 days. Liter size 1(One).Oestrus cycle of female monkeys is 28-30 days. Females are capable of producing one young per year under good condition. Average weaning age is 12 months. Sexual maturity of female monkey is 2.5 to 4 years and male monkeys are 4.5 to 7 years. Average life span in captivity 23 years (female) and 27 years (male). The rhesus macaque has 32 teeth with a dental formula of ( [image: image2.png]
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 and bilophodont molars. They have bodies that are designed to give them both strength and agility. They are very flexible and fast. All Monkeys have fingerprints like humans. They have long legs and arms that are flexible so that they can climb with them. Monkeys don’t swing through the trees though what many people believe. Their tails are used for balance which is why they are so long. They also use their tails to allow them to leap vertically and to hang upside down from branches. They also may be able to pick up objects with their tail but it depends on the species. Some species of monkeys can see color but most are color blind. They have flat noses to smell, that helps to identify threats around them; but their nostrils may be narrow and wide. Depending on species. All Monkeys are covered with hair. However, they don’t have hair on their face or their hands. They have a Trachea like humans that helps them with their vocalization. It also helps to carry their air supply to the lungs. The brain of a monkey is very highly developed and it is more developed than the ape. Macaca mulatta is a popular zoo monkey because of its innate curiosity and active lifestyle. The stray monkeys are good source of income for city dwellers. Owners of stray monkeys used their monkey for showing the monkey dance and play. Owner of monkey give food, medicines and vaccination in due time. These monkeys are especially useful in biological, medicinal, and psychological research. Common monkey diseases are tetanus, campylobacteriosis, tuberculosis, salmonellosis, helicobacteriosis, shigellosis, Strongyloides stercoralis infection, yersiniosis, colibacilosis, pneumococcal pneumonia, listeriosis, Pseudomonus pseudoallei infection, Corynebacterium ulcerans infection, leprosy, Chlamydia psittaci infection, nocardiosis,  actinomycosis, dermatophilosis, yellow fever, kyasanur forest disease,  tanapox, mayaro virus, monkey pox, simian virus 40, rabies,  measles, polio,  human herpes 1, Herpes simplex,  monkey herpes B Virus, African Green monkey Disease AKA marburg disease, Cryptosporidium spp infection, Giardia duodenalis infection , Enterocytozoon bieneusi infection, malaria  infection, babesiosis, trypanosomiasis, amoebiosis, balantidiasis, tricomoniasis, toxoplasmosis. The vaccine used for monkeys is rabisin for the monkeys  that have owner. Common drugs usd in Central Veterinary Hospital, Dhaka and Dhaka zoo are Inj. Ceftron vet, Syp. Delentin, Tab. Paracitamol, Syp. Avolac, Tab. Emistat, Syp. Prolivit etc. Stray monkeys are a good companion and useful for owner because by presenting monkey play and dance, they can earn money and their livelihood.

Key words: Photography, Interviewing people, Psychology, Observation.
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Chapter 1

INTRODUCTION

The street monkey or rhesus macaque (Macaca mulatta), also called the Nazuri monkey, is one of the best-known species of Old World monkeys. It is listed as Least Concern in the IUCN Red List of Threatened Species in view of its wide distribution, presumed large population, and its tolerance of a broad range of habitats. Native to South, Central and Southeast Asia, troops of Macaca mulatta inhabit a great variety of habitats from grasslands to arid and forested areas, but also close to human settlements. Rhesus macaques are native to northern India, Bangladesh, Pakistan, Nepal, Burma, Thailand, Afghanistan, Vietnam, southern China, and some neighboring areas. They have the widest geographic ranges of any nonhuman primate, occupying a great diversity of altitudes throughout Central, South and Southeast Asia. Inhabiting arid, open areas, rhesus macaques may be found in grasslands, woodlands and in mountainous regions up to 2,500 m (8,200 ft) in elevatio.According to Zimmermann’s first description of 1780, the rhesus macaque is distributed in eastern Afghanistan, Bangladesh, Bhutan, as far east as the Brahmaputra Valley in peninsular India, Nepal and northern Pakistan. Today, this is known as the Indian rhesus macaque M. m. mulatta, which includes the morphologically similar M. rhesus villosus described by True in 1894 from Kashmir and M. m. mcmahoni described by Pocock in 1932 from Kootai, Pakistan. Several Chinese subspecies of rhesus macaques have been described between 1867 and 1917. Rhesus macaques are diurnal animals, and both arboreal and terrestrial. They are quadrupedal and, when on the ground, they walk digitigrade and plantigrade. Like other macaques, rhesus troops comprise a mixture of 20–200 males and females. Females may outnumber the males by a ratio of 4:1. Males and females both have separate hierarchies. Females have highly stable matrilineal hierarchies in which a female’s rank is dependent on the rank of her mother. In addition, a single group may have multiple matrilineal lines existing in a hierarchy, and a female outranks any unrelated females that rank lower than her mother. Rhesus macaques are unusual in that the youngest females tend to outrank their older sisters. This is likely because young females are more fit and fertile. Mothers seem to prevent the older daughters from forming coalitions against her. The youngest daughter is the most dependent on the mother, and would have nothing to gain from helping her siblings in overthrowing their mother. Since each daughter had a high rank in her early years, rebelling against her mother is discouraged. Juvenile male macaques also exist in matrilineal lines, but once they reach four to five years of age, they are driven out of their natal groups by the dominant male. Thus, adult males gain dominance by age and experience.In the group, macaques position themselves based on rank. The "central male subgroup" contains the two or three oldest and most dominant males which are codominant, along with females, their infants and juveniles. This subgroup occupies the center of the group and determines the movements, foraging and other routines. The females of this subgroup are also the most dominant of the entire group. The farther to the periphery a subgroup is, the less dominant it is. Subgroups on the periphery of the central group are run by one dominant male which ranks lower than the central males, and maintains order in the group and communicates messages between the central and peripheral males. A subgroup of subordinate, often subadult males occupy the very edge of the groups and have the responsibility of communicating with other macaque groups and making alarm. calls. Rhesus macaques interact using a variety of facial expressive, vocalizations and body postures, and gestures. Perhaps the most common facial expression the macaque makes is the "silent bared teeth" face. This is made between individuals of different social ranks with the lower ranking one giving the expression to its superior. A less dominant individual will also make a "fear grimace" accompanied by a scream to appease or redirect aggression. Another submissive behavior is the "present rump", where an individual raises its tail and exposes its genitals to the dominant one. A dominant individual will threaten another individual standing quadrupedally making a silent "open mouth stare" accompanied by the tail sticking straight. During movements, macaques will make "coos" and "grunts". These are also made during affiliative interactions and approaches before grooming. When they find rare food of high quality, macaques will emit "warbles," "harmonic arches", or "chirps." When in threatening situations, macaques will emit a single loud, high-pitched sound called a "shrill bark". "Screeches," "screams", "squeaks", "pant-threats", "growls", and "barks" are used during aggressive interactions. Infants "gecker" to attract their mother's attention. After receiving the status of capital city, urbanisation has geared up in Dhaka city. This might be responsible in rapid loss of vegetations in and around the city. But surprisingly with increased urbanisation a good number of rhesus macaque has been living as commensal animal with human. Although this kind of commensalism has been seen in various temples of India where people have considered rhesus macaques as one of their Gods’ (Pirta et al. 1997 and Jolly 1985). However, the scenario is different in metropolitan Dhaka because Bangladesh is primarily an Islamic nation and also after partition in 1947 and the liberation war in 1971, decrease of a large number of Hindu population has significantly jeopardised the population of urban rhesus monkey(Green  1978 and Oppenheimer et al. 1983). Feeroz et al. (1995) mentioned that primate research has started in our country in 1976 and was first conducted by Akonda in 1976. After that only few studies have been conducted to find out the status and distribution of rhesus macaque’s population in Dhaka city (Oppenheimer et al. 1983 and Feeroz et al. 1995). Mention worthy, Feeroz et al. (1995) focused on locating non-human primate’s species around the country. In Rhesus monkeys the optimal sexual strategy is different for Alpha males, other males and females. Alpha males want females to mate exclusively with them, whereas other males and females benefit from promiscuity. With secret sex, females and bystander males counteract the strategies of alpha males to dominate the group. A dominant male wants females to mate exclusively with him to ensure that the offspring is his. To ensure this, the alpha male guards females and interrupts mating by other males [1,2]. On the other hand, bystander males of course also want to mate and produce offspring. While alpha males want females to be monogamous, females benefit from promiscuity. Having more mating partners decreases the chance that offspring is attacked or killed, since males do not attack offspring of their mating partners [3]. Also, by mating with different partners, females increase the amount of goods they get from males and increase the number of males that guard the group [4,5]. Females will therefore try to escape from the exclusive right of the alpha males to copulate with them.In a recent article in the American Journal of Primatology, Overduin-de Vries et al. hypothesize that females and bystander males copulate secretly out of sight of the alpha male. They investigated whether mating between females and bystander males occurs more often in absence than in presence of the alpha male. In addition to this, they looked whether the male’s rank is of importance for the effect of their presence on mating behavior of females with other males. The researchers used The Observer XT for their ethological research and used an ethogram with different phases of the mating behavior. For both males and females they coded for Inviting to copulate, accepting or rejecting such an invitation, attempting to copulate, mounting, thrusting,copulating. Indeed, the presence of males affected the mating behavior of females with other males. This effect was the largest for the absence or presence of the alpha male. The females copulated more frequently with bystander males and spent more time copulating when they were out of sight of other males. This way, females avoid aggressive interruptions of copulations with other males. Hence, while alpha males do their best to monopolize the group and keep the females for themselves, females counteract this strategy with secret sex and promiscuity. High-ranking females engaged in copulatory series as frequently as lower-ranking females. Furthermore, lower-ranking females copulated with as many available males as did high-ranking females. Social rank did appear to influence the pattern of sexual activity exhibited, in that copulatory series were more often initiated by the higher-ranking animal of the mating pair. Copulatory series involving high-ranking females were characterized by more mounts by males and were longer in duration. Higher-ranking animals interfered more often with copulatory series involving other animals, but such interference was not effective in preventing completion of the series.
Stray monkey or Rhesus monkey
	Scientific classification
	

	Kingdom:
	Animalia

	Phylum:
	Chordata

	Class:
	Mammalia

	Order:
	Primates

	Family:
	Cercopithecidae

	Genus:
	Macaca


	Species:
	M. mulatta


Objectives:

· To know the different varieties of stray monkeys.

· To know  the health status of stray monkey

· To know the behavioral characteristics.

· To know the reproduction characteristics.

Chapter II

REVIEW OF LITERATURE

Although rhesus monkeys show mate preferences, in general they are highly promiscuous. As they live in multi-male, multifemale groups, there are ample opportunities for individuals to copulate with multiple partners.Female rhesus monkeys have a sexual cycle of 29 days. They are receptive to copulation for between 8 and 11 days during that cycle. To solicit copulations, females present their hindquarters to males. The skin of the perineal region becomes redded when the female is in estrus, and aliphatic acids are present, proving a potential chemical cue to their state of fertility.Rhesus monkeys are serial mounters, meaning that males mount a female multiple times before ejaculating.Males attract mates either by having high dominance status within the social group, or sometimes by being friendly (grooming, carrying infants, etc) to females. (Hrdy and Whitten, 1987)
The breeding season varies widely amongst populations. Populations that live in areas where the winters are cold mate in the fall so that the young are born in the spring. Macaca mulatta that live where seasonal changes are less pronounced have less well-defined mating seasons.The gestation period is around 165 days, and almost all pregnancies results in birth of a single young. When kept under uniform conditions in captivity, females maintain a steady estrus cycle of 26 to 28 days.Unlike many primate species, the estrus cycle of M. mulatta is not accompanied by major changes in the females' genital region. There is only minor swelling and redness around the genital area.In populations that have distinct breeding seasons, testes swell to almost double their normal size during the breeding season. The disproportionately large testicles of male rhesus monkeys, and the increase in size of their testicles during the breeding season, is probably related to the number of times a male can copulate over a short period of time.(Buscovitch, 1993; Nowak, 1991; Parker, 1990) Newborn macaques weigh between 400 and 500g. They nurse from their mother for about 1 year. Although young macaques typically cling to their mother's ventrum for the first few weeks of life, as their ability to keep themselves upright improves, they ride upon the mother's back. Females reach nreproductive maturity at 2.5 to 3 years of age.Males take longer to complete the transition to adulthood, reaching sexual maturity at 4.5 to 7 years of age. (Nowak, 1991)
Rhesus monkeys are highly active and very loud. They enjoy being in water and are good swimmers. They live in groups of up to two hundred individuals. When a group's size reaches 80 to 100 members, a subgroup of females may split off to form a new group. Populations generally consist of a few unrelated males and many closely related females. Sometimes small groups form that consist of only males. Males usually leave the group in which they were born shortly after they reach sexual maturity. Offspring born to a mother and son, or to siblings, are very rare. Both males and females in a group show a preference for high ranking members of the opposite sex.Dominance hierarchies exist in both sexes. This is far more evident in males, where competition for mates may occur regularly. The female members of a group usually live in complete harmony and rarely have violent interactions with one another.Although rhesus monkeys live in groups, they are not territorial. Each group of individuals usually has its own sleeping space, but the territories of neighboring groups may overlap considerably. Confrontations between groups are rare. Usually when groups meet, the weaker group will avoid the stronger group. Any confrontations that arise are because of an uncertainty concerning strength and dominance. (Buscovitch, 1993; Dotta, 1988; Nowak, 1991; Tate, 1947)

The dietary habits of rhesus monkeys can vary greatly depending upon where they live. Macaca mulatta is omnivorous, and often eat roots, herbs, fruits, insects, crops, and small animals. The diet can also vary with the season. For example, rhesus that live in the mountain forests of northern Pakistan feed primarily on clovers during the summer, but during winter when snow covers the ground they are forced to switch to foods with lower nutritional values and higher fiber contents, such as pine needles and oak leaves. These monkeys seem to choose their environments carefully with respect to food resources. Even when they are forced to switch to lower quality food sources during the winter months they do not exhibit higher mortality rates, although they may lose a considerable percentage of their body weight.(Macdonald, 1984; Nowak, 1991; Parker, 1990)
Macaca mulatta is a popular zoo animal because of its innate curiosity and active lifestyle. These monkeys are also used extensively for research. They are especially useful in biological, medicinal, and psychological research. Macaca mulatta is most often used in psychological research when the emphasis is on perception, learning, or behavior.(Nowak, 1991; Parker, 1990) In India, rhesus monkeys do significant damage to crops and gardens in many areas. Because they are viewed as sacred animals by Hindus, often little is done to stop them from stealing crops.As is true of most nonhuman primates, there is a high risk that they could carry diseases which affect humans.(Nowak, 1991; Parker, 1990)
The common name, rhesus monkey, is responsible for the naming of the hereditary blood antigen Rh-factor that was discovered on their red blood cells in 1940. Rh-factor is also found in humans. The mixing of Rh blood with non-Rh blood during blood transfusions or the later stages of pregnancy can result in potentially dangerous defense reactions.(Nowak 1991)The name "rhesus" comes from Greek, Rhesos, the King of Thrace who assisted Priam at Troy. Audebert, the person who applied the name to the species, stated that it had no meaning.(Jaeger 1972)

Macaca mulatta lives in a wide range of habitats, and shows a great deal of adaptability. Some populations live in flatlands, while others, in northern India and Pakistan, live in the Himalayas at elevations up to 3,000 m. These primates are able to aclimate to a variety of climatic extremes, from the hot, dry temperatures found in deserts, to cold winter temperatures which fall to well below the freezing point.In addition to living in the wilderness, some populations of M. mulatta have become accustomed to living alongside humans. Occasionally, small groups can be found living in the densely populated urban areas of northern India. Groups of rhesus monkeys that become used to living in areas occupied by people usually search out other human-populated areas if people attempt to relocate them away from civilization.(Nowak, 1991; Parker, 1990)

Populations of rhesus monkeys (Macaca mulatta) are most commonly found in western Afghanistan, through India to northern Thailand. This species was abundant historically in southern China and Tibet, but humans have caused drastic decline of populations in these areas over the last sixty years. Because M. mulatta is often used for research, today populations are kept in captivity world wide.(Nowak, 1991; Parker, 1990; Wilson and Reeder, 1993)

These smallish monkeys have grizzled-brown fur dorsally, with the fur on the ventrum being slightly lighter in color. The hair is short on the head. The face and buttocks of adults are red.Length varies in this species, ranging between 45 and 64 cm. The tail adds an additional 19 to 32 cm to the total length. Males are somewhat heavier than females, weighing between 6.5 and 12 kg. Females weigh a mere 5.5 kg on average. (BBC, 2005)

Communication in all monkeys involves a variety of visual signals (such as body postures and facial expression), tactile communication (such as grooming, playing and fighting), vocalizations, and scent cues.( Macdonald, D. The Encyclopedia of Mammals).

Adult male macaques try to maximize their reproductive success by entering into consort pairs with females, both in and outside the breeding period. Females prefer to mate with males that will increase the survival of their young. Thus, a consort male provides resources for his female and protects her from predators. Larger, more dominant males are more likely to provide for the females. The breeding period can last up to 11 days, and a female usually mates with four males during that time. Male rhesus macaques have not been observed to fight for access to sexually receptive females, although they suffer more wounds during the mating season.Female macaques first breed when they are four years old, and reach menopause at around 25 years of age. When mating, a male rhesus monkey usually ejaculates less than 15 seconds after sexual penetration.Male macaques generally play no role in raising the young, but do have peaceful relationships with the offspring of their consort pairs.Mothers with one or more immature daughters in addition to their infants are in contact with their infants less than those with no older immature daughters, because the mothers may pass the parenting responsibilities to her daughters. High-ranking mothers with older immature daughters also reject their infants significantly more than those without older daughters, and tend to begin mating earlier in the mating season than expected based on their dates of parturition the preceding birth season.Infants farther from the center of the groups are more vulnerable to infanticide from outside groups.Some mothers abuse their infants, which is believed to be the result of controlling parenting styles.( Wikipedia, free encyclopedia)
Rhesus monkey; macaque rhésus (French); mono resus (Spanish); rehesusapa or rhesusmakak (Swedish); M. m. lasiota: west Chinese rhesus macaque; M. m. sanctijohannis: insular Chinese rhesus macaque or south Chinese rhesus macaque; M. m. vestita: Tibetan rhesus macaque Divided according to country of origin, rhesus macaques are referred to as Chinese-and Indian- derived. Chinese-derived rhesus macaques include subspecies M. m. vestita, M. m. lasiota, M. m. sanctijohannis, and M. m. brevicauda. Indian-derived rhesus macaques are found in other countries besides India, but are still informally referred to as Indian-derived and include M. m. mulatta and M. m. villosa (Smith & McDonough 2005). In breeding colonies at research centers in the United States, rhesus macaques have sometimes been bred separately according to their "country" of derivation but in other cases, crossbreeding has occurred, leading to some confusion about the taxonomic separation of individuals used in research (Smith & McDonough 2005).
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 semidesert, 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). 

In the northernmost part of their range, the rhesus of the Taihang Mountains in China live in a secondary deciduous forest at elevations between 300 and 1200 m (984 and 3937 ft) with a temperate climate and cold, snowy winters similar to the climate of the central, Midwestern United States (Qu et al. 1993). In this region, there are hot, rainy, and humid summers with severely cold and dry winters, and temperatures ranging between -20° C (-4° F) and 40° C (104° F) during the year. Annual rainfall averages 641 mm (2.10 ft), with the rainiest period lasting from June to August (Qu et al. 1993). This is similar to the climate of the region of Pakistan where they are found, but the habitat in Pakistan is dominated by mixed evergreen and deciduous forests that are highly disturbed (Goldstein & Richard 1989). In their tropical range in China, and similarly in Burma, Laos and Thailand, the rainy season lasts from May to October with annual rainfall averaging 1575 mm (5.17 ft). Temperature is more stable in India and northern China throughout the year, ranging between 22° C (72° F) and 28° C (82° F). The habitat includes primary and secondary tropical and dry evergreen forests and bamboo forests (Jiang et al. 1991; Southwick et al. 1996; Borries et al. 2002). 
In India, rhesus macaques are found in flat, cultivated areas, where agricultural fields dominate the landscape and in the plains, foothills and mountainous regions where habitat includes cultivated fields, tropical forests and dry, deciduous forests. Average annual rainfall ranges between 420 and 2150 mm (1.38 and 7.05 ft), depending on elevation, and annual range in temperature is between -4° C (25° F) and 48° C (118° F) (Seth & Seth 1986). During the hottest parts of the year, groups in the Himalayan region of India migrate to higher elevations where cooler temperatures persist throughout the summer months (Seth et al. 2001). In urban areas of India, they are found on roadsides, canal banks, in railway stations, villages, towns, and temples (Richard et al. 1989). It is estimated that 48.5% of rhesus macaques in northern India live in villages, towns, cities, temples and railway stations where they are in close and frequent contact with people at all times. About 37.1% of the population lives with some human contact on roadsides and canal banks and only 14.4% of the rhesus macaques in the northern part of the country live in isolation from humans and do not rely on them at all for food (Southwick & Siddiqi 1994).
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, 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). 

Home range size and day range length are dependent on habitat in rhesus macaques. Temple, village, and urban rhesus macaques have small home ranges between .01 and 3.0 km² (.004 and 1.16 mi²) in size because they derive almost all of their food from human visitors leaving offerings, crop raiding, or opportunistic foraging on human byproducts (Seth & Seth 1986). The day ranges for these urbanized areas are variable but the average is about 1.15 km (.715 mi) (Fooden 2000). In more forested areas of India, home range size can be up to 15 km² (5.79 mi²), but rhesus monkeys only move, on average, 1428 m (.887 mi) per day (Lindburg 1971). In China, home ranges vary in size from .1 to .72 km² (.039 to .278 mi²) near villages, while in mountainous areas, home ranges are much larger and span between 11 and 22 km² (4.25 and 8.49 mi²) but average 16 km² (6.18 mi²) (Southwick et al. 1996). Daily path lengths in this environment range from 1050 to 3500 m (.652 to 2.17 mi) (Makwana 1978). 

Both climate and season affect the timing of the onset of daily activities as well as the type of activities undertaken. In the warmest times of the year, rhesus macaques spend more time resting than during more temperate months (Seth & Seth 1986; Seth 2000). Home ranges of rhesus macaques overlap and groups have high frequencies of intergroup contact, which is characterized by generally mild social interactions (Melnick et al. 1984). Across all habitat types, feeding and resting are the major activities of the rhesus macaques' day and they spend the rest of their time traveling, grooming, playing, and other activities (Seth & Seth 1986). 

Potential predators of rhesus macaques include raptors, dogs, weasels, leopards, tigers, sharks, crocodiles, and snakes (Fooden 2000). 

Chapter III

MATERIALS AND METHODS

1. Preliminary survey for the stray monkeys.

2. Browsing internet and websites.

3. Photography for phenotypic and behavioral characteristics of  stray monkeys.

4. Interviewing people by set interview schedule.

5. Direct observation of stray monkeys.

6. Studying secondary data from different printed materials

Chapter IV

RESULTS AND DISCUSSION

4.1 Comparative study 

Transect census technique was applied to conduct the population survey of rhesus

monkeys. The whole area of the old Dhaka city was divided into four parts and each part was further divided into 3 to 4 sections based on location and established roadways. After reaching an area a transect line was selected randomly, usually pathways and roadways. When monkeys were seen, observer recorded the time of the sighting, path and height of first sighting, group size and behaviour. Observer also identified age and sex of individual monkey. Census was conducted mostly in the early morning at 0600 hours and mid- to late afternoon at 1800 hours. The census was conducted mostly on foot along the established road sides. In addition to minimize the possibility of observer bias, I spent similar amounts of time working on each transect and made repeated counts. The monkeys were searched for and resident people were interviewed for detail information. In this way the location of the monkeys were noted and number of troops were counted. I also used puffed rice, biscuits and bread to attract troop members to climb down from the roofs. Current study was performed from May 2013 to November 2013.

During survey attempts were made to find as many rhesus troops as possible to obtain an age-sex count in each group every time. Generally, monkeys were observed largely in the morning and in the late evening when most of the individuals of a group stayed together. A binocular was used to determine their sex and age. Individuals were classified as adult males, adult females, juveniles and infants according to the modified criteria of Stanford (1991) and Southwick et al. (1961a and 1961 b).

Study site : The study was conducted in the urban and periurban area of Dhaka city where rhesus

monkeys live close to human habitation. According to Dhaka Statistical Metropolitan Area (DSMA) the total area of Dhaka is 797 square kilometer (Islam 2005) which is situated between 23042` and 23054` N latitudes and 90020` and 90028` E longitudes. The city is bounded by the river Buriganga on south, by Tongi on the north, Demra and Narayangang on the east, and by Savar on the west (Banglapedia 2004). Dhaka city can be conveniently divided into two parts- the old Dhaka and the new

Dhaka. The old part includes Postogola, Gandaria, Sutrapur, Narinda, Nawabgang,

Armanitola, Tanti Bazar, Sadarghat, Nawabpur, Bangsal, Banagram, Shankhari Bazar, Wari etc. having an area of approximately 5 square kilometer and the remaining areas can be included in new Dhaka. Most of the rhesus monkeys live in the old part of the city but the author found few troops of rhesus monkeys to travel in some places of new Dhaka like Gopibag, Lalmatia and Tejgaon old airport area and Dhaka Cantonment area. The buildings in the old Dhaka are very close to each other situated with little or no space from one another. The buildings are also old; some collapsed during the study period and some buildings has been broken down for reconstruction. The buildings and roads are narrow and congested. In the new Dhaka area unlike the old Dhaka, there are spaces between the buildings. Construction of infrastructures like, roads and buildings are done by planned way leaving much space between two buildings as well as the roads are comparatively wide. The author had visited following areas to locate the presence and abundance of monkeys. The study area includes Shadhana Awshadalaya factory, Gandaria, Wari, Banagram, Shutrapur, Narinda, Bangshal, Suritola, Guriatuli, Golnagar, Shankhari bazaar, Gopibag, Uttar Musondi, Rhadika Mohon Bosak Lane, Tejgaon Old Airport Area, and Lalmatia.

In this survey, a total 10 groups with a total of 187 monkeys were found. Among the population, individuals were 34 adult males(18.18% ), 91 adult females(48.66% ), 39 juveniles(20.85% ) and 23 infants(2.29% ) (Table 1). All the groups were bisexual containing both the male and the female members. 

Group sizes of  Stray monkeys of Dhaka city. ( May to November 2013)

Table 1:

	Location
	Adult male
	Adult female
	Juvenile
	Infant
	Total

	Shadhana Drugs Factory
	6
	33
	12
	10
	61

	Suritola
	2
	9
	5
	2
	18

	Guriatuli
	6
	10
	4
	1
	21

	Banagram
	3
	6
	6
	3
	18

	Wari
	1
	7
	5
	1
	14

	Goalnagar
	6
	3
	0
	1
	10

	Shankhari Bazar
	4
	11
	2
	3
	20

	Utter Musondi
	3
	5
	2
	1
	11

	Razar Deuri
	1
	1
	1
	1
	4

	Tejgaon Old airport area
	2
	6
	2
	0
	10

	Total
	34
	91
	39
	23
	187


Akonda (1976) had found 11 troops of rhesus macaques consisting of 196 individuals in March, 1976 which increased into 220 individuals after a birth season in September of the same year. In the same year in another study, Oppenheimer et al. (1983) reported that there were 11 troops located in the old Dhaka city and total count of population was 229 comprised of 22 adult males, 83 adult females, 82 Juveniles and 49 infants in September 1983. After that there was a long gap in the study of urban rhesus macaque which was partially filled when Feeroz et al. (1995) recorded 11 troops in Dhaka city with a total population of 196 individuals. These studies have shown the declining trend of urban rhesus macaque population in Dhaka city.

The comparative study shows that number of adult male and female has increased but a declining trend is visible in terms of juvenile and infant number. Oppenheimer et al. (1983) reported that much of the infant loss in Dhaka occurred from the contact with electric wares, attacks by people and possibly due to diseases. Present study suggests that habitat destruction, increasing human population size (Oppenheimer et al. 1983), continuous human harassment (Feeroz et al. 1995 and Oppenheimer et al. 1983), felling of fruit trees and presence of high rise buildings could be the physical reasons to justify their population decline.

Oppenheimer et al. (1983) mentioned that out of 14 troops, three areas were nonaccessible. These were the Cantonment which was confined to military, Bangabhaban which is the residential compound of the President of the Bangladesh and Hari Charan Roy where troop was removed by the Dhaka Zoo staffs. During study period  it was found that there is no rhesus in Bangabhaban and Feeroz et al. (1995) also did not mention of the existence of any rhesus monkeys in these areas.

	[image: image7.jpg]



	[image: image8.jpg]




	Fig: Sitting monkey
	Fig: Following instruction  
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	Fig: Monkey with owner
	Fig: Tensed monkey


However, It was studied Tejgaon old airport area adjacent to the Cantonment area where, this investigation  it was found a total of 10 rhesus macaques with 2 adult males, 6 adult females, 2 juveniles and 0 infants (Table 1). The rhesus population was greater in three places, Shadhana Drugs Factory (SDF), Guriatuli and Suritola of the old Dhaka city than the other places studied. The highest population were 61 macaques found in SDF area (9.84% adult male, 54.09% adult female, 19.67% juvenile and 16.39% infant) followed by 21 and 20 monkeys in Guriatola and Shankari bazar respectively. Oppenheimer et al. (1983) recorded only a total of 18 populations in SDF area which was the third highest population of the all recorded population. The highest population recorded by Oppenheimer et al. (1983) was in Shankhari Bazar area with a total of 36 populations which decreased to 20 individuals as recorded during my study. The smallest troop was found at Razar Deuri area consisting of  4 individuals recorded during the population study period in 2013. The lowest population (3 individuals of 1 adult male, 1 adult female and 1 juvenile) was recorded by Oppenheimer et al. (1983) in Railway staff colony which was not mentioned by Feeroz et al. (1995). Even no monkey was found there during this study. It means that there is loss of the population already. It is noticeable that in every population, the number of the female was higher than their male counterpart. The total number of the females and the males was 91 and 34, respectively (Table 1).
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	Fig: Passers by monkey
	Fig: Thinking monkey
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	Fig: Seeking mothers love
	Fig: Baby monkey taking milk


This number depicts that the average sex ratio was almost 2. Though rhesus macaque population has lost some of their habitats and their fate is still uncertain but considering the above population size it can be said that the population has increased in Shadhana Drugs Factory. The possible reason could be because the factory people fed them and offer shelter to these rhesus macaques.

Rhesus monkeys have been living in Dhaka city for a long time. Early records showed that a considerable number of monkeys were living at the outskirts of Dhaka city (Husain 1974). The fundamental season behind the presence of rhesus monkeys’ in Dhaka city is still unknown. Though Oppenheimer et al. (1983) suggested that prior to urbanisation the land was used for agricultural purpose and later urbanisation started in Dhaka city with the migration of Hindu population in 1948. It is said that as a large number of Hindu population reside there and monkey is an object of their worship, so they might bring it with them. But the scientists authorized the fact that in ancient time Dhaka city was densely covered by forest, where an enormous population of rhesus macaques were resided, which was destroyed and later altered by land clearing for agricultural purpose (Johnson 1975). Though the city expanded largely with time but the macaques remain

here as it has high tolerance to the adverse condition. However, effective management planning to conserve the urban rhesus macaques’ population is yet far cry. Feeroz et al. (1995) noted that perspective in primate conservation is a challenging issue where most countrymen fail to fulfil basic needs only. But a ray of light of hope has fallen into this misery of primate conservation when rhesus

macaque has been listed in the Schedule I as a protected animal in new Wildlife

(Conservation and Security) Act, 2012. 
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	Fig: Lazy monkey
	Fig: Busy monkey
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	Fig: Lonely monkey

	Fig: Eating monkey
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4.2 Social status:
Generally monkeys are not commonly pet. Monkeys are seldom found as a pet, because of some business purposes of the owner for playing monkey as a source of their income. Stray monkeys collect food from their own by stealing foods from different houses in old Dhaka city. In India, monkeys are considered sacred animals for over 2,000 years. In Ramayana, Hanuman, the monkey king aided Lord Rama (an avatar of Vishnu) in rescuing his wife, Sita from the Rakshasa king Ravana. In many cultures, monkeys are considered sacred, but only in the city of Vrindavan (India) they walk freely through the streets, without the fear of being captured.  Animal acts and exhibits are designed to provide "entertainment" to patrons. Kept in small, barren cages, forced to sleep on concrete slabs, and imprisoned behind iron bars, performing animals often suffer from malnutrition, loneliness, the denial of all normal pleasures and behaviors, loss of freedom and independence, even lack of veterinary care, and filthy quarters. Attracting customers is the first consideration and the animals' welfare is often the last. Even when the mere display of the animals themselves is the "draw," the monkeys rarely receive proper care--and almost never the socialization and stimulation they crave. Monkeys used for entertainment are subjected to rigorous and abusive training methods to force them to perform stressful, confusing, uncomfortable, and even painful acts; training methods can include beatings, the use of electric prods, food deprivation, drugging, and surgically removing or impairing teeth and claws. Confined to tiny cages and gawked at by crowds, animals in exhibits and acts endure constant stress. They may suffer from temperature extremes and irregular feeding and watering.
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	Fig: Careful monkey
	Fig: Lazy monkey
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	Fig.: Subconscious mind monkey
	Fig: Playing monkey


Without exercise, they become listless, their immune systems are weakened, and they become prone to sickness; many resort to self-mutilation in reaction to stress or boredom. Mental illness is rampant among confined animals. Torn from their families and deprived of all dignity, every part of their lives is controlled by their captors. 

While zoos and aquariums may appear to be educational and conservation-oriented, most are designed with the needs and desires of the visitors in mind, not the needs of the animals. Many animals in zoos and aquariums exhibit abnormal behavior as a result of being deprived of their natural environments and social structures. Some zoos and aquariums do rescue some animals and work to save endangered species, but most animals in zoos were either captured from the wild or bred in captivity for the purpose of public display, not species protection. The vast majority of captive-bred animals will never be returned to the wild. When the facility breeds too many animals they become "surplus" and often are sold to laboratories, traveling shows, shooting ranches, or to private individuals who may be unqualified to care for them.
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	Fig.: Observing monkey
	Fig: Taking food
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	Fig: Playing with people
	Fig: Sleepy monkey


4.3 Common foods:

They are generally herbivorous. They usually like to eat mainly fruits like banana, apple, grapes, tomatoes, guava, jackfruit, mango etc.But they also fond of eating seeds roots, buds, bark and cereals like pulse. Estimation done about that they consumes around 99 different plant species in 46 families. In forest, in the time of monsoon, most of the water they gets from ripe and succulent fruit. Monkeys lives far away from water sources lick water from dew drop of leaves, also drink water accumulated in between tree hollows. They also eat termites, grasshoppers, ants and beetles. One of the specialized things that found that street monkeys have specialized pouch like cheeks, allowing them to temporarily hoard their food.

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, 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). 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).  
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	Fig: Climbing grill
	Fig: Jolly monkey


4.4 Common/ behavioral characteristics:

Rhesus macaques (Stray monkeys) live in large, multi-male/multi-female groups that have an average of 10 to 80 individuals, regardless of habitat type. Groups may number in the hundreds in mountainous areas and areas of high human food subsidization or agricultural habitats (Lindburg 1971; Seth & Seth 1986; Qu et al. 1993; Southwick et al. 1996). Rhesus groups are characterized by female philopatry and male dispersal; females remain in their natal groups and form dominance hierarchies according to their matrilineal kinship while males emigrate from their natal groups at the beginning of the breeding season shortly before puberty, and may transfer groups throughout their lives in search of mating opportunities (Melnick et al. 1984). Female rhesus macaques very rarely leave their natal groups (Fooden 2000).  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). 

Dominance status and rank among males is not stable over a lifetime, compared to female rhesus macaques. 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.). 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). 

4.5 Common physiological characteristic:

The rhesus macaque is brown or grey in color and has a pink face, which is bereft of fur. Its tail is of medium length and averages between 20.7 and 22.9 cm (8.1 and 9.0 in). Adult males measure approximately 53 cm (21 in) on average and weigh about 7.7 kg (17 lb). Females are smaller, averaging 47 cm (19 in) in length and 5.3 kg (12 lb) in weight. Rhesus macaques have on average 50 vertebrae. Their intermembral index (ratio of arm length to leg length) is 89%. They have dorsal scapulae and a wide rib cage. Body temperature of monkeys ranges from  37-39 0c. Respiratory rate 32-50 breaths per minute. Heart rate is 120- 180 breaths pe minute. Birth weight of  rhesus monkey is 500-750 gm. Blood volume is 55-80 millilitres per kg. Breeding age for male monkey 2.5-3 years and female monkey is 5-6 years. Food consumption is 2- 4% Body weight per day. Gestation length of this monkeys 165- 174 days. Liter size 1 No unit.Their life span is approximately 30 years. Oestrus cycle of female monkeys is 28-30 days. Water consumption is adlibitum.     

The rhesus macaque has 32 teeth with a dental formula of 2.1.2.3/2.1.2.3 and bilophodont molars. The upper molars have four cusps: paracone, metacone, protocone and hypocone. The lower molars also have four cusps: metaconid, protoconid, hypoconid and entoconid.

They have bodies that are designed to give them both strength and agility. They are flexible and they are fast. This allows them to get away from predators and to thrive in their natural environment. In many ways the body of a Monkey is very similar to that of humans. All Monkeys have fingerprints and just like humans they are unique.

They have long legs and arms that are flexible so that they can climb with them. Monkeys don’t swing through the trees though like many people believe. Only Apes are able to do that due to the away in which their shoulders are formatted. They also have opposable thumbs that they use in the same way that humans do. However, they have these thumbs on both their hands and their feet which humans don’t have.

They can peel fruits, they can pick up objects, and they use the thumbs for grooming. Some of the young have even been seen sucking on their thumbs just like human babies do. It is times like that which we can see our own reflections in the habits and the anatomy of these animals.

Monkeys have good vision with eyes that face forward. They are often said to be very similar to looking into human eyes. That is why so many people feel uncomfortable seeing these animals in captivity. Some species of Monkeys can see color but most of them only see black and white.

They have noses that are flat but the nostrils may be narrow or wide. It depends on the specific species. They are able to use their nose to smell well so that they can identify each other. This good sense of smell also allows them to identify threats that may be around them.

The ears of a Monkey offer them excellent hearing. Based on the type of Monkey they can be very small or they can be very large. They are at the side of the face and they can’t move them without turning their entire head. All Monkeys have tails and that is part of what makes them different from humans and Apes. These tails are used for balance which is why they are so long. They also use their tails to allow them to leap vertically and to hang upside down from branches. They also may be able to pick up objects with their tail but it depends on the species.

All Monkeys are covered with hair. However, they don’t have hair on their face or their hands. They have a Trachea like humans that helps them with their vocalization. It also helps to carry their air supply to the lungs.

The brain of a Monkey is very highly developed. In fact, it is more developed than the Ape. They have a dental structure for their teeth that is very similar to that of humans as well.

The overall DNA of a Monkey is very similar to that of humans as well. It is such studies that have shown us that we are indeed very closely related to these animals. They don’t seem to have a strong immune system though. In the wild and in captivity Monkeys are very susceptible to a wide variety of illnesses. This can wipe out complete areas of them in no time at all.

4.6 Reproductive characteristics: 

Adult male macaques try to maximize their reproductive success by entering into consort pairs with females, both in and outside the breeding period. Females prefer to mate with males that will increase the survival of their young. Thus, a consort male provides resources for his female and protects her from predators. Larger, more dominant males are more likely to provide for the females. The breeding period can last up to 11 days, and a female usually mates with four males during that time. Male rhesus macaques have not been observed to fight for access to sexually receptive females, although they suffer more wounds during the mating season. Female macaques first breed when they are four years old, and reach menopause at around 25 years of age. When mating, a male rhesus monkey usually ejaculates less than 15 seconds after sexual penetration. Male macaques generally play no role in raising the young, but do have peaceful relationships with the offspring of their consort pairs. 

Mothers with one or more immature daughters in addition to their infants are in contact with their infants less than those with no older immature daughters, because the mothers may pass the parenting responsibilities to her daughters. High-ranking mothers with older immature daughters also reject their infants significantly more than those without older daughters, and tend to begin mating earlier in the mating season than expected based on their dates of parturition the preceding birth season. Infants farther from the center of the groups are more vulnerable to infanticide from outside groups. Some mothers abuse their infants, which is believed to be the result of controlling parenting styles. 

 Females reach puberty around age three while males are sexually mature by age four (Rawlins & Kessler 1986b). 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). 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 (Lindbergh 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.

4.7 Husbandry practices of monkeys:

The street monkeys are kept with owner. Owner used their monkey for showing the monkey dance and play. They reside their monkeys in separate room or other soft places with highest protection. These monkeys are only sources of their income. They are provided food, medicines and vaccination in due time. The kids of the monkeys were nurtured well by the owners. These monkeys also used as laboratory animal purposes for different experimental purposes. Rhesus monkeys have an important history with humans and have aided a great deal of medical and scientific research. Rhesus antigens found in their blood enabled doctors to identify the different human blood groups. These monkeys also preceded humans into space. Theses monkeys are reproduced in laboratory with controlled observation to produce important vaccines like , for development of rabies, small pox and polio vaccines, for creation of drugs for HIV/ AIDS, understanding of the female reproductive cycle and development of the embryo, propagation of embryonic stem cells, and a number of behavioral discoveries.    

4.8 Merits and demerits of monkeys as pet:
Merits: Monkeys are one of the cutest animals on the planet. Although a wild species, many monkeys have been domesticated and learn to live as pets. Many monkeys have been domesticated to be used in movies and commercials as well. Many types of monkeys make for different types of pets and behavior varies depending on the breed or species. 

In some countries such as India, monkeys might be seen in the streets, and as pets. In other countries, these animals are illegal as pets. However, monkeys seem to bring a different kind of appeal to their owner than other pets such as dogs and cats. 

There is certain charm about a pet monkey and a different kind of closeness and pet-owner relationship or interaction. Monkeys can be taught and trained, but it will require a lot of time and commitment from the owner. Monkeys can make great pets; however, it is a commitment for many years to come, and people looking for a monkey as a pet should evaluate their time commitments first, as well as their availability. Another thing to consider is what would happen to the animal if you were not available to care for it. This is not only a consideration for monkeys, but any other pets as well. 

Monkeys are affectionate and get attached to their owners. This is why it is important to provide a safe and nurturing environment for them. Pets take responsibility and dedication, whether it is a pet monkey, a dog, a cat, or a bird. Make sure that you can provide those conditions before bringing a pet to your life. 

Most popular pet monkeys include chimpanzees, and squirrel monkeys. Chimpanzees are very affectionate and like attention. They do behave in most ways as a toddler and require attention. Squirrel monkeys are becoming more popular due to their smaller size and their cute looks. 

Pets make wonderful companions. The benefits of having a pet have been supported by health studies. Pets are beneficial to combat feelings of isolation and loneliness. The companionship of pets is beneficial to alleviate depression and sadness; many times this is due to the fact that the person has something to care for and it depends on that care. Pets give unconditional love and for many people that type of love is needed and welcome. In addition, there are therapeutic benefits to a pet companion. Studies have found that pets can be relaxing and therefore beneficial to lower blood pressure. People who have a pet to care for must go outside and follow a routine; this provides some grounding for the owner and the opportunity to socialize and make friends with other pet owners who have a similar interest. Monkey owners can find many networking sites and forums dedicated to pet monkeys much enjoyable and benefit from all the tips and ideas that other pet monkey owners present. Having a pet also promotes teaching small children about responsibility and how to care for someone else. Never leave pets and small children unattended. 

Pet monkey owners talk about their pets comparing them to children, as an important part of the family, and an integral part of their lives.

Demerits:


While monkeys can be some of the cutest and adorable pets to have, there might be some disadvantages to owning them. Many people who have monkeys as pets consider them part of the family and an important part of their life. Many compare them to children and treat them as so. Many will live inside the home, have their own room, and play areas. 

Some species of monkeys that people have as pets include chimpanzees, squirrel monkeys, marmoset monkeys, spider monkeys, and gorillas; although some may argue that chimpanzees and gorillas are not considered monkeys. Many people prefer smaller species because they are easier to keep. However, that does not mean that they will be easier to train. 

A marmoset is a very small species that people who want them as pet do it due to their cute factor. However, they are an endangered species. Many exotic pets are illegal in some states. Before bringing an exotic pet to your home, make sure that it is legal to have it in your state and community. It is not fair to the animal to be disposed off due to lack of information on the part of the owner. Pets require a lot of attention and commitment; make sure that you have the time and resources available to care well for them. 

One disadvantage to owning a pet monkey is the need to train it well and the time commitment it requires. Many pet monkeys are very affectionate and require a lot of attention and care. In addition, there are many expenses related to their care, veterinary visits, finding a veterinarian that will handle exotic pets, food expenses, toy expenses, habitat structures, diapers - if needed, cleaning expenses, and other related expenses. 

Expect to have to deal with behavior problems, adjustment issues, and training issues; after all, monkeys are wild animals taken from their natural habitat at one point, even if they have been bred in captivity and for commercial purposes. Their natural instincts are in their genes, but they can be lovable pets if they are treated well and are properly trained. 

There is always a potential for harm from a wild animal, despite how long you have had the pet, and how well you have trained it. There have been some incidents of monkeys attacking their owners for no apparent reason, biting, or scratching. 

There is also the issue of damage to the home and your personal property. Animals are curious and playful and cannot be expected to behave like humans. If you like a tidy home and expensive items then a pet monkey might not be the ideal pet for you. In addition, there might be some accidents - urine, feces, or just spilling something. 

Another issue is the issue of going away on vacation. Monkeys are attached to their owners. They can become stressed, depressed or unhappy and distressed if you are away for some time. Even if you have someone to care for it while away, the monkey might not respond as well to that person as it responds to you.

 4.9 Monkeys diseases and remedial care: 

A number of diseases affect health of monkeys. Some important diseases are listed below:  

The monkey bacterial diseases are tetanus, camphylobacteriosis, tuberculosis, salmonellosis, Helicobacteriosis,shigellosis, strongyloides stercoralis infection, Yersiniosis( Yersinia enterocolitica ; Yersinia pseudotuberculosis), colibacilosis, pneumococcal pneumonia(Streptococcus pneumonia),Listeriosis(Listeria monocytogenes), Pseudomonus pseudoallei infection, Corynebacterium ulcerans infection,Leprosy,Chlamydia psittaci infection,nocardiosis,Actinomycosis, Dermatophilosis.

The monkeys viral diseases are yellow fever, kyasanur forest disease,  tanapox, mayaro virus, monkey pox, Simian virus 40, rabies,  measles, polio,  Human herpes 1,  aka Herpes simplex,  Monkey herpes B Virus, African Green monkey Disease AKA Marburg disease, African hemorrhagic virus Diseases,Vervet monkey diseases, Gamma- 2 herpes virusvirus, Ebola virus infection, Hepatitis A virus, hepatitis B virus, Cercopithecine herpesvirus 1, Simian foamy virus, Smian immune- deficiency viruses(SIV), T- cell leukemia virus, Mason-pfizer Monkey Virus and other Retroviruses.The monkeys parasitic diseases are  Cryptosporidium spp infection, Giardia duodenalis infection , Enterocytozoon bieneusi infection, malaria( plasmodium vivax, Plasmodium ovale) infection, Babesiosis( Babesia pitheci), Trypanosomiasis(Trypanosoma cruzi),  Amoebiosis( Entamoeba histolytica), Balantidiasis (Balatidium coli), Tricomoniasis, Toxoplasmosis, Encephalitozoonisis, visceral leishmaniasis,sarcocystis infection, Strongyloidosis( Strongyloides fullborni), Oesophagostomiasis, Prosthenorchiasis ( Prosthenorchis elegans), Pulmonary Acariasis( Pneumonyssus simicola), schistosomiasis, Hymenolepis nana infection, lice infestation( Pediculus eurygaster, P. hominis), flea infestation( Pulex irritans, Ctenocepalides spp.), mange( Demodectic, Sarcoptic, Psoroptic, psorergatic mange).Fungal diseases of the monkeys are dermatophytosis( Microsporum sp. ,Trichophyton spp., Epidermophyton sp.), Piedra( Piedraia hortai, Trycosporon beigelli), candidiasis, phycomycosis, Pulmonary aspergillosis, coccidioidomycosis, histoplasmosis,  blastomycosis, cryptococcosis and Cutaneous zygomycosis etc. 

Other diseases of monkeys are diabetes mellitus, otitis interna, arthritis, rickets/ osteomalacia, food hypersensitivity, abscess, drug toxicity,  arthritis,  aspiration pneumonia, Scurvy, Neoplasms.The diseases that were handled by Central veterinary hospital(CVH) and Dhaka zoo Since May 2013 to present are diarrhea, vomiting, anorexia, dysentery, dermatitis, dermatophytosis, systemic fungal infection, flea infestation, mange, intestinal parasitic infestation, coughing and sneezing, bacterial and viral enteritis fracture of  fore and hind limb, constipation, chronic emaciation, electro caution, burn, dental tartar, pyorrhea, chronic respiratory infection.

Drugs commonly use in Central Veterinary Hospital and Dhaka zoo in treatment of  monkeys:  

	Trade name
	Composition

	Syp. Avolac
	Lactulose(purgative).

	Syp. Delentin
	Pyrentel pamoate.( Anthelminthic drug)

	Syp. Xinc B
	Zinc

	Liq. Calvitp
	Ca, Mg, P.

	Syp. Ficlox 
	Cloxacillin

	Syp. Fimoxyle 
	Amoxycillin

	Inj. Parasitinvet 
	Ivermectin

	Inj. Strepto P
	Streptomycin and Penicillin.

	Vaccine Rabicin
	Protection against Rabies

	Syp. Prolivit
	Vitamin

	Inj. Ceftron vet 500 mg
	Ceftriaxone

	Tab. Emistat
	Ondasterone( Anti emetic/ Anti vomiting agent)

	Inj. Dextrose 
	Saline

	Ciprodex eye drop 
	ciprofloxacin

	Inj. Vita ADE
	Vitamin A, Vitamin D, Vitamin E

	Tab. Almex 
	Albendazole

	Inj. KCND
	Kanamycin, Collistin sulphate, Neomycin, Dexamethasone. It works well in arthritis.

	Tab. Acevet
	Antipyretic 


Chapter V
CONCLUSION
Monkeys are very wonderful and amazing creature. They are very good as companion animals for people. Many people are fond of monkeys in Dhaka city. They respect the monkeys and allow food to them. As a companion, it should be known about their behaviors, feeding, breeding, physiology, psychology, likes and dislikes. To improve relationship with stray monkeys and make sound mental and physical health it needs to facilitate related facilities to them. Skills of the veterinarians should have to improve in handling disease and management of stray monkeys in Dhaka city and zoo as well. In a nutshell, it can be said that stray monkeys of Dhaka city are precious creature, many of the monkeys in city found died in electric shock and bitten by the city dwellers. It needs to ensure this wild life free from to be endangered.

Limitation:

The study covers only 10 different parts of Dhaka city during the study period (5th may to 23rd November). Due to limitation of time duration whole areas was not possible to include in the study. This is the introduction of the information survey of stray monkeys of Dhaka city.    
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