                                            ABSTRACT
This study was conducted to investigate body length-weight, food, and feeding behavior of Small Indian Mongose (Herpestes Jauanicus) kept at Chittagong Zoo, Chittagong. A group of four mongoose individuals was studied. The mean length of male and female were40.83 and 50 cm respectively. Mean weight of male and female were 1029.5 and 620 gm respectively. The food items generally supplied to the mongoose at Chittagong Zoo are fish, beef ,animal offal and boiled chicken eggs. The average food consumption was 135.14 gm per day per animal and this was about 15% of body weight. Small Indian mongoose made a to and fro movement on the floor of the cages when foods are offered. They preferred fish and eggs specially yolk than animal offal and beef. They drank water before and after feeding. Self-grooming includes scratching of its own skin and hair roots and social-grooming include one mongoose scratch skin and fur of another.

CHAPTER -1
INTRODUCTION

Bangladesh supports three species of mongooses, these are the Small Indian Mongoose (Herpestes jnuanicus [=Herpestes. auropunctnhcs]), the common mongoose (Herpestes. edwardsi) and the crab-eating mongoose (Herpestes. urva) (Sarker, and Sarker, 1988, Khan, 1982,Husain, 1974). Small Indian Mongoose (in Bangla called "beji"), Herpestes. Jnzmnicus, is a small slender animal with short legs and small rounded external ears (pinnae) located at the side of its head. Body is covered with fur, usually pale to dark brown with golden flecks; but it may vary seasonally and individually. The bushy tail is pale and is at least two-third of its body length. It is primarily insectivorous though it also feeds opportunistically on small vertebrates (Cavallini and Serafini ,1995).The Small Indian Mongoose is well known for its aggressive hunting behavior. It eats rodents and snakes and will even attack highly venomous snakes, such as cobra. Mongooses are used as an biological pest on rats and mice. But their which they are introduced control agent because they are known to prey mainly predatory habits often disrupt the ecosystems (Microsoft Encarta Encyclopedia, 2007).The Small Indian Mongoose is distributed to Northern Indian from Kashmir to Bengal, Orissa and Assam extending eastwards into Burma and the Malay countries and westwards into Afghanistan, Baluchistan, Persia and Mesopotamia (Prater, 1980). In Bangladesh it is widely distributed throughout the country (Husain, 1974; Khan, 1982, 1985; Sarker, and Sarker, 1988).Food consumption and feeding behavior of Small Indian Mongoose have been studied by several workers in different parts of the world (e.g., Nellis, and Everad, 1983; Pimental, 1955; Wolcott, 1953; Seaman 1952;  Dotty, 1945; Pemberton 1925; Trinidad: Urich, 1931).In Bangladesh, Hiren, (1991) studied ecology, population, food consumption and feeding behavior of Small Indian Mongoose in captivity at Dhaka Zoo. Sarker, and Hiren, (1993) reported the daily consumption of food of the species. Small Indian mongoose is important to pest and rodent control, to know the behavior in captive condition, conservation of the animal and research work.Therefore an attempt was taken to study the Small Indian Mongoose in captivity at Chittagong Zoo. 
Aims and Objectives

The aims and objectives of present work were to study: 
1. length-weight measurements of the small Indian mongoose in  

    captivity.
 2.
Food and feeding habit; and
3. Grooming behavior of the small Indian mongoose.
CHAPTER-2

REVIEW OF LITERATURE 
The small Indian mongoose, Herpestes javanicus (Herpestidae), has a native range from Pakistan and northern India to southern China and the Malay Peninsula, as well as Hainan and Java; in the west it extends to Iran and Iraq (Corbet and Hill, 1992). Populations formerly ascribed to H. auropunctatus are now subsumed in H. javanicus (Corbet and Hill, 1992, Wilson and Reeder ,1993). In addition, H. javanicus has been widely introduced for biological control, primarily for rats and snakes: Jamaica (Espeut 1882) and numerous other of the West Indies (Hoagland et al., 1989), the Hawaiian islands (Bryan, 1938), Mauritius (Cheke, 1987), Fiji (Gorman, 1975), Okinawa (Ogura et al., unpublished manuscript), Amami-Oshima (Ishii, 1998), Ngazidja in the Comoro islands (Louette, 1987), and Adriatic islands (Tvrtkovic and Krysˇtufek, 1990). There are erroneous reports that the Indian grey mongoose, H. edwardsii, was introduced to Mauritius (e.g., Lever 1985, Wilson and Reeder, 1993), Fiji (Ryan, 1988), Okinawa (Takashima 1954, Wilson and Reeder, 1993), and the Adriatic (Van den Brink, 1972), but no evidence supports these claims. In only two locations of H. javanicus introduction are there native or introduced herpestids, viverrids, or mustelids. The stone marten (Martes foina) is native on the Adriatic islands (Tvrtkovic and Krysˇtufek, 1990), and the small Indian civet (Viverricula indica) has been introduced to Ngazidja (Louette 1987). By contrast, in large parts of its Asian native range, H. javanicus is sympatric with either or both of two slightly larger mongooses, H. edwardsii and the ruddy mongoose, H. smithii, as well as several substantially larger congeneric species and many other carnivores. In the eastern parts of its range, its two similar congeners are absent (Corbet and Hill, 1992).

The small Indian mongoose, the gray mongoose, and the ruddy mongoose are all solitary carnivores (the ruddy mongoose also lives in pairs), occupy a wide variety of habitats, and eat many kinds of prey, as well as some vegetable matter (Macdonald, 1984; Corbet and Hill, 1992; Creel and Macdonald, 1995). The small Indian mongoose and the Indian grey mongoose are mainly diurnal, while the ruddy mongoose is mainly nocturnal (Rood, 1986). The possible ecological significance of the different activity time of the ruddy mongoose has not been studied. 
An early introduction of H. javanicus to the West Indies (Trinidad) from India in 1870 apparently failed (Hoagland et al., 1989). In 1872, four males and five females arrived in Jamaica from Calcutta (Espeut, 1882 and Hoagland et al, 1989), where they were released on.
Espeut’s Spring Garden Estate and, within a few months, establishment and reproduction were obvious. Other Jamaican planters obtained a few individuals from India but it is not believed that these reproduced (Hoagland et al. 1989). Mongooses were then trapped on the Spring Garden Estate and sold to other Jamaican planters, and Espeut and other planters then sent mongooses to Cuba, Puerto Rico, Grenada, Barbados, and Santa Cruz (Trinidad) (Espeut, 1882). Numerous other introductions were made among islands in the West Indies, mostly from Jamaica (Hoagland,. 1989) including that of four to eight individuals from Jamaica to St. Croix in 1882–1884.

In 1883, 72 live mongooses from Jamaica were released by the Hilo Planters’ Association at Hilo, (Bryan, 1938). These flourished, and they were perceived to be so good at killing rats that a large number of additional small Indian mongooses were imported from the West Indies to Hamakua (Hawaii) in 1885. The offspring of these early populations were subsequently taken to Maui, Molokai, and Oahu, where they established (Bryan, 1938).
Mongooses of uncertain species were introduced to Mauritius in the mid-nineteenth century but did not survive (Cheke, 1987). In 1900, 16 males and three females of H. javanicus were released and rapidly established themselves (Carie, 1916 and Cheke, 1987). The origin of this propagule is an unknown location in India (Macmillan ,1914; Haltenorth and Diller, 1980).
The small Indian mongoose population in the Fiji Islands was established by an independent introduction of a single founding pair from the Calcutta region in 1883 (M. Gorman, personal communication) after an attempted introduction in 1870 failed.
The Okinawan population arises from an introduction in 1910 of six males, six females, and 1–5 individuals of unknown sex, all from an area that is now Bangladesh. The Adriatic island populations all derive from seven males and four females, probably from western India, introduced in 1910 (Tvrtkovic and Krystufek, 1990). This population will not be discussed further. Nor will those of Amami-Oshima and Ngazidja, both initiated within the last fifty years. 

CHAPTER-3

MATERIAL AND METHOD
Study Area
Chittagong Zoo (22°22' N and 91°48' E) is situated near to Foy's lake at Pahartoli under Khulshi Police Station within Chittagong District (Fig. 2.1). It is about Am north-west of the Chittagong City Centre (for details see Saha 2001). There are 67 species (Appendix 1) being displayed in the Chittagong Zoo of which Small Indian Mongoose is one of them.

Study Period

October to December 2010
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Study Animal

There were four individuals of Small Indian Mongoose inside two cages at Chittagong Zoo.

Mongoose Cages

There are two cages (large cage and small cage) in which the Small Indian Mongooses have been kept. The length of the large cage is 131.25 cm, width 73.75 cm and height 88.75 cm. It has been made by corrugated iron sheets. Inside the large cage there is two resting platform (Fig. 2.2). The length of the small cage is 58.75 cm, width 45 cm and height is 43.75 cm. There is no platform inside the cage.

Equipment Used


The following equipments were used during this study:
· one note book

· pencil and eraser 
· tray
· balance 
· gloves
· scale 
· camera (Sony cyber shot WS-50)

· one calculator.

Length-weight Measurement

Total length and tail length were measured by a centimeter scale. First the keeper hold one mongoose and then measurements were taken. Similarly the other mongooses were measured. Weight was determined by weighing mongooses with the help of a single pan balance. Cage with one mongoose and empty cage were weighed separately and then deducted the later from the former. The other mongooses were weighed in similar way.
Measurement of Food Consumption

Four types of food items are supplied (beef, fish, cattle stomach and boiled eggs) to the mongooses over the trays placed inside the cages. Foods are supplied at Chittagong Zoo in the afternoon during 1500 to 1640 hours, so the observations were noted from 1500 hours and continued until 1800 hours.

Foods was weighed using local commercial balance before supplying to the mongooses and left-over food was removed and weighed again after 24 hours to find the total consumption of food. Feeding techniques and feeding behavior were noted in long notes through direct observations.

Grooming Behavior

Grooming behavior of Small Indian Mongoose is a part of daily activities. Grooming behavior was investigated by close visual observation.Two types of grooming behavior, self and social, were considered in this study and these were recorded after feeding time.

Self Grooming

It means actively grooming or scratching its own skin or roots of hair. The self grooming areas considered for this study was belly, leg and tail.

Social Grooming

It means an individual scratching fur of another one. The considered social grooming areas were head, belly, leg and tail.
CHAPTER-4
RESULTS AND DISCUSSION

Data were collected on four captive mongoose at Chittagong Zoo over ten to thirteen days ,each month during October to November 2010 

Length-weight Measurement

The measurements of the studied mongooses have been presented in table 4.1, which reveals that they slightly gained weight at the end of the study period. The total length of Small Indian Mongoose is 45-50 cm (Prater, 1980) and weighed 323.7 gm (range 200-450 gm, n = 9) (Sarker and Hiren, 1993).

Food Supplied

Different types of food are supplied to the Small Indian Mongoose at Chittagong Zoo during 1500 to 1640 hours (Table 4.2). The quantity of food items supplied (per day) for four mongooses is given in Table 4.3.

Feeding Behavior

Feeding behavior was observed in both cages. Mongooses move randomly within the cages and sit over the hanging platform and/or in the corner of the cages. When they see the caretaker to carry the foods they come down from the platform and/or sitting places and make a to and fro journey on the floors of the cages.

Small Indian Mongooses preferred fish and eggs specially yolk than that of cattle stomach and beef. They never ate the bones of fishes.

During feeding they sit down on their bellies and held a single piece of food by their forelegs and then put it straight into the month. The first feeding bout is 10 to 15 minutes after supplying the food and then they take a rest for 5 minutes or so, or walk within the cage.

When small fishes (for e.g., mola, Amblypharyngodon mola) are supplied they held them with their forelegs and start eating from head to tail. When eel fish (Macrognathus pancahus) are supplied they start from abdomen side and then from ventral side of head to tail because of the strong spiny dorsal fin rays. After having a good meal mongooses clean their claws by licking with tongue.

Mongooses were observed to drink water from the supplied bowl before and after meal. In captivity, mongooses depend on supplied foods and do not have alternative choice, so, there is very little amount of food left unused in the cages.

Sometimes it was observed that they stand on their hind legs and move their head and neck to see around.

Food Consumption

On average, 590 gm of foods was supplied to 4 mongooses i.e., 135.14 gm for each individual which was 15% of its body weight (Table 4.5). The main food items of 500 scats of Small Indian Mongooses were insects, feathers, plant material and soil (Siddique et. al., 2004). The Small Indian Mongoose feeds on plants, insects (dragonflies, beetles, lepidopteran larvae, grasshoppers an crickets, bones [vertebrates], feathers [birds] and hairs [rodents] Roberts, 1977; Gorman, 1979; Nowak, 1999).

Small Indian Mongoose consumed 208.94 gm of food daily at Dhaka Zoo, which was 61 % of their body weight (Sarker, and Hiren, 1993). The food consumption of Small Indian Mongoose at Dhaka Zoo was much higher than that of the present work at Chittagong Zoo (Sec Table 4.4).

Prater (1980) reported that it feeds on anything it can kill like rats, mice, snakes, scorpions, centipedes, wasps and insects of all kinds. It also feeds on all kinds of small mammals (Boitani and Bartoli, 1986). The Small Indian Mongoose is a pest controlling agent. It was first introduced into the Carribean Island for the purpose of controlling rats, which caused considerable damage to the sugarcane plantation (Espeut, 1982). The mongooses are highly predacious and have been reported to feed on vertebrate matters such as toads and frogs, lizards, birds and small rodents (Gorman, 1974).

Dotty (1945) reported that the fights between rats and the Small Indian Mongoose. He (1945) also mentioned mongoose always grabbed the rat by the back of the neck and then it pierced the long sharp teeth through the neck and began to crash the rat's bones.

Based on 180 stomachs of Small Indian Mongoose, William (1918) reported the food items of the species as insects, spiders, snails, slugs, frogs, lizards, snakes, birds, eggs of birds and reptiles, all kinds of rodents, crabs, fish and fruits. Blanford (1888) reported that the Small Indian Mongoose is an excellent ​catcher soon clearing a house of rats and mice.

Grooming Behavior

Daily Time Spent Grooming

Small Indian Mongoose spent highest percentage of time in self grooming (76%) during October 2010 (Fig. 4.1a) and lowest percentage (4%) in November 2010 (Fig. 4.1b). Small Indian Mongoose spent highest percentage time in social grooming (44.44%) in November 2010 (Fig. 4.2a) and lowest (3.7%) during December 2010 (Fig. 4.2b).

Hourly Time Spent Grooming

Small Indian Mongoose spent highest time W self-grooming (70%) at 1600 hours (Fig. 4.3a). Small Indian Mongoose spent highest time in social grooming (44.44%) at 1600 hour (Fig. 4.3b).

Table 4.1Mean body length ,tail length and weight of Small Indian Mongoose at Chittagong Zoo

	Sex
	Total length

(cm)
	Tail length (cm)
	Weight (gm)
	Average Weight

	Male 

female 
	40.83

50
	15.83

17.50
	966

570
	      1029.5   

       620

	Male 

female 
	-
	-
	1093

670
	


Table 4.2 Foods supplied to the Small Indian Mongoose at Chittagong Zoo

	English Name
	Local name
	Scientific Name
	Family

	Barred spiny eel 
	Baim fish
	Macrognathus pancalus
	Mastacembelidae

	Minnow 
	Mola fish
	Amblyphanyngadon mola
	Cyprinidae

	
	Bata fish
	Labeo baga
	Cyprinidae

	Beef 
	-
	-
	-

	Animal offal
	-
	-
	-

	Boiled chicken egg 
	-
	-
	-


Table 4.3 Food items supplied (per day) for 4 mongooses at Chittagong Zoo

	Food items
	Quantity (gm)

	Fish
	100

	Beef
	300

	Animal offal
	100

	Boiled chicken egg
	90


Table 4.4 Food consumption by mongoose at Chittagong Zoo

	Month
	No of animals
	Daily supplied food) (gm/per animal
	Daily rejected food (gm)
	Daily consumed food (gm)
	Consumed food per day per animals 

	October 2010
November 2010
December 2010
	4
4

4
	590
590

590
	61.50
43.63

43.85
	528.50
546.37

546.85
	132.13
136.59

136.71

	Total
	
	1770
	148.98
	1621.72
	405.43

	Average
	
	590.00
	49.66
	540.57
	134.14
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Fig: 4.1a Daily maximum time spent in self grooming by Small Indian Mongoose 
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Fig: 4.1b Daily minimum time spent in self grooming by Small Indian Mongoose 
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Fig: 4.2a Daily maximum time spent in social grooming by small Indian Mongoose (Appendix-3)
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Fig. 2.1 (A) Map of Bangladesh (B) Map of Chittagong district showing the study area




Fig: 4.2b Daily minimum time spent in social grooming by small Indian Mongoose (Appendix-3)
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Fig. 2.2 Schematic map of Chittagong Zoo
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Plate 3.1 Length measurements of Small Indian Mongoose by a measuring tap

Plate 3.2 Weight of the entire animal is being taken




Hours 1500



Hours 1600
Fig. 4.3a Hourly minimum time spent in self grooming by Small Mongoose (Appendix 4) 
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Plate 4.2 Rejected food items of Small Indian Mongoose
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Plate 4.1 Supplied food items of Small Indian Mongoose
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Hours 1600

Fig. 4.3b Hourly maximum time spent in self grooming by Small Mongoose (Appendix 5) 
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Plate 4.3 Re]ected food items of Small Indian Mongoose are being
weighed by indigenous weight device





Fig5.1a: Length measurements of small Indian Mongoose by a measuring tap 
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Fig 5.2b: Supplied food items of Small Indian Mongoose  
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Fig5.3c: Rejected food items of Small Indian Mongoose


Fig5.4d: Rejected food items of Small Indian Mongoose are being weighed by indigenous weight device 

CHAPTER-5

CONCLUSION 
From this study it can be concluded that small Indian mongoose like fish and egg yolk than animal offal as a food habit. The female is taller than male. The animal show both self and social grooming. Social  grooming is important for head scratching. The people should be concerned about mongoose due to pest and rodent control in agro farm area. So the government take necessary step to conserve this type of animal in captive condition like Chittagong zoo.
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APPENDICES

APPENDIX 1. Animal list of Chittagong Zoo

Class-Reptilia

	Scientific name
	Name of animal
	Order
	Family
	Mo. Of animal

	1. Indotestudo elongate
	Elongated tortoise
	Cholonia
	Emydidae
	8

	2. Python molurus molurus
	Indian python
	Squamata
	Boidae
	13

	3. Crocodylus palustrris
	Marsh Crocodile
	Crocodylia
	Crocodylidae
	2


Class-Aves

	Scientific Name
	Name of animal
	Order
	Family
	No. of animal

	1. Numida meleagris 
	Guinea fowl
	Galliformes
	Phasianidae
	28

	2. Coturnix 
	Common Quail
	’’
	’’
	9

	3. Lophura leucomelana 
	Kalij pheasant
	’’
	’’
	1

	4. Tarkish pheasant 
	Turkey
	‘‘
	‘‘
	3

	5. Pavo cristatus
	Common Indian pea fowl
	”
	’’
	11

	6. Anthracoceros malabaricus 
	Indian pied hornbill
	Bucerotiformes
	Bucerotidae
	5

	7. Buceros biornis 
	Great pied Hornbill
	’’
	’’
	4

	8. Eudynamus scolopacsa 
	Indian cuckoo
	Cuculiformes
	Cuculidae
	2

	9. Psittacula eupatria 
	Large Indian parakeet
	Psittaciformes
	Psittacidae
	14

	10. Tyto alba 
	Barn Owl
	Apodiformes
	Tytonidae
	1

	11. Bubo zeylonensis 
	Brown Fish owl
	Strigiformes
	Strigidae
	1

	12. B. bubo 
	Great Horned Owl
	’’
	’’
	1

	13. Streptopelia decaocto 
	Ringed pigeon
	Columbiformes
	Columbidae
	2

	14. Columba punicea 
	Peacock Tailed pigeon
	’’
	’’
	8

	15.C. livia 
	Blue Rock pigeon
	’’
	’’
	2


	16. Gallicrex cinerea 
	Water cock
	Gruiformes
	Rallidae
	2

	17. Porphyrio porphyrio 
	Purple Moorhen
	’’
	’’
	2

	18. Milvus migrans 
	Periah Kite
	Ciconiiformes
	Accipitridae
	16

	19. Haliatus leucoryphus 
	Fishing Eagle
	”
	”
	1

	20. Haliastur Indus
	Brahminy Kite
	”
	”
	2

	21. Gyps  fulvus  
	Griffon Vulture
	”
	”
	3

	22. Agyopius monachus 
	Black Valrure
	”
	”
	1

	23. Phalacrocorax niger 
	Little Cormorant
	”
	Phalacrocorac idea
	4

	24. Ardeola grayii 
	Pond Heron
	”
	Ardeidae
	7

	25. Bubuleus ibis
	Cattle Egret
	”
	”
	2

	26. Egretta intermedia 
	White-bellied Heron
	”
	”
	10

	27. E. garzztta
	Little Egret
	”
	”
	8

	28. Ardeola grayii
	Pond Heron
	”
	”
	5

	29. Nycticorax nycricorax
	Night Heron
	”
	”
	8

	30. Leptoptilos javanicus
	Lesser 1  Adjutant Stork
	”
	Ciconiidae
	2

	31. L. dubius
	Greater   Adjutant Stork
	”
	”
	1

	32. Gracula religiosa
	Hill Myna
	Passeriformes
	Sturnidae
	5


Class Mammalia

	Scientific Name
	English name
	Order
	Family
	No. of animal

	1. Nycticebus bengalensis
	Slow Loris
	Primates
	Loridae
	2

	2. Macaca leonina
	Pig-tailed Macaque
	”
	Cercopithecidae
	2

	3. Macaca mulatta
	Rhesus Macaque
	”
	”
	36

	4. Presbytis pileatus
	Capped Langur
	”
	”
	8

	5. Vulpes bengalensis
	Bengal Fox
	Carnivora
	Canidae
	3

	6. Selenarctos thibetanus
	Black Bear
	”
	Ursidae
	4

	7. Lutra lutra
	Common Otter
	”
	Mustelidae
	1

	8. Viverra Zibetha
	Large Indian Civet
	”
	Viverredae
	4

	9. Paradoxurus hermaphroditus
	Common palm Civet
	”
	”
	3

	10. Paguma larvata
	Palm Civet
	”
	”
	1


	11. Herpestes javanicus
	Small Indian
	”
	Herpestidae
	4

	12. Panthera tigris
	(Royal) Bengal Tiger
	”
	Felidae
	1

	13. Panrhera leo Persica
	Ineian Lion
	”
	”
	5

	14. Hyaena hyaena
	Striped Hyaena
	”
	”
	1

	15. Prionailurus viverrinus
	Fishing Cat
	”
	”
	1

	16. P. bengalensis
	Wild Cat
	”
	”
	1

	17. Rusa Unicolor
	Smber Deer
	Artiodactyla
	Cervidae
	3

	18. Axis porcinus
	Hog Deer
	”
	”
	1

	19. Axis axis
	Spotted Deer
	”
	”
	8

	20. Muntiacus vaginalls
	Barking Deer
	”
	”
	18

	21. Caprolagus hispidus 
	Rabbit
	Lagomorpha
	Leporidae
	15

	22. Hystrix indica
	Indian Porupine
	Rodentia
	Hystricidae
	3


Appendix 2. Daily maximum and minimum time sent in self grooming different areas of the body by Small Indian Mongoose.

	Body area groomed
	Maximum time spent
	Minimum time spent

	
	Month
	%
	Month
	%

	Leg
	October 
	76.00
	December
	20.00

	Tail
	December 
	26.00
	October
	16.00

	Belly
	November
	20.00
	November
	4.00


Appendix 3. Daily maximum and minimum time spent in social grooming different areas of the body by small Indian mongoose.

	Body area groomed
	Maximum time spent
	Minimum time spent

	
	Month
	%
	Month
	%

	Head
	December
	44.44
	October
	11.11

	Belly
	November
	42.85
	December
	22.22

	Leg
	October 
	20.00
	November
	6.98

	Tail
	November
	22.22
	October
	3.70


Appendix 4. Hourly maximum and minimum time spent in self grooming different areas of the body by small Indian mongoose. 

	Body area groomed
	Time spent

	
	%
	Hour

	Belly

Leg

Tail
	20.00

53.33

26.67
	1500

	Belly

Leg

Tail
	10.00

70.00

20.00
	1600


Appendix 5. Hourly maximum and minimum time spent in social grooming different areas of the body by small Indian mongoose.

	  Body area groomed
	Time spent

	
	%
	Hour

	Head

Belly

Leg

Tail
	42.85

35.00

15.00

7.15
	1500

	Head

Belly

Leg

Tail
	44.44

22.22

11.12

22.22
	1600
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