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Status survey of Western Hoolock Gibbon and conservation initiative  through Mass awareness in the Reserve Forest areas of Barak valley, 



Assam, India 



1.  INTRODUCTION:


The  North-East  India  (22.30˚  N  and  89.97˚E)  represents  the  transitional  zone 
 between the Indian, Indo-Malayan and Indo-Chinese biogeographic regions, characterized 
 by a variety of climatic, edaphic and altitudinal gradients. Consequently, the area is one of 
 the richest zones in terms of varieties of biological species. North-East India is one of the 
 35 biodiversity Hot Spots of the world which is extremely rich in species and also blessed 
 with a wide range of physiographic and eco-climatic conditions (Myers et al., 2000).


The Barak-Valley of Assam is represented by three districts viz. Cachar, Hailakandi 
 and Karimganj. These three districts include a total of 16 Reserve Forests, out of which 
 two are located in Hailakandi, seven each in Karimganj and Cachar respectively. These 
 forests were once inhabited by Sambar, Barasingha, Leopard, Barking Deer, Civet Cats, 
 Otter, River-Dolphin and also Rhinoceros, Elephant and many others (Hunter, 1879). Many 
 of those wildlife species are no more observed these days and are living only in history. 


India harbours 32 taxa of primates in the wild (Molur et al., 2003).  Of these, the Western 
Hoolock Gibbon (Hoolock hoolock) and Eastern Hoolock Gibbon (Hoolock leuconedys) 
are the two lesser ape species that occur in India (Das et al., 2006).  The Hoolock Gibbon 
was formerly  associated with genera Hylobates (Prouty et al.,  1983a, 1983b) and 
Bunopithecus (Brandon-Jones et al., 2004; Groves 2005).  Later on, it has been changed as 
the genus Hoolock (Mootnick and Groves 2005) with two species: Western Hoolock 
Gibbon (Hoolock hoolock) that occur in northeastern India south of the Brahmaputra River 
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 (Mukherjee 1982; Alfred and Sati 1986; Choudhury 1987), Bangladesh (Anderson 1878; 


Siddiqi 1986; Das et al.,  2003a) and western Myanmar (Tickell 1864), and Eastern 
 Hoolock Gibbon (H. leuconedys) occurring in Lohit District of  Arunachal Pradesh, India 
 (Das et al.,  2006), Myanmar and China (Groves 1971; Anderson 1978; Lan 1994).  The 
 Debang-Bramhaputra river system in the west (Tilson, 1979) and Chindwin in the east act 
 as physical barriers for the distribution of species (Parsons 1941; Groves 1967, 1972; 


Choudhury, 1986). Along the range of their distribution in India and Bangladesh, 
 Hoolock’s survival is strongly associated with the occurrence of contiguous canopy, broad-
 leaved, tropical wet evergreen and semi- evergreen forests (Anderson 1878; Siddiqi 1986; 


Das et al., 2003a).


The Hoolock gibbon (Bunopithecus hoolock) known as one of the White-Browed 
 gibbons was  first described as Simia hoolock  by Harlan (1834)  from the Garo Hills in 
 Assam (now in Meghalaya). Among the nine known species of lesser apes 
 (Hylobatidae:Hylobates) from Southeast Asia, the hoolock is the largest gibbon after the 
 siamang (Groves, 1970; Napier and Napier, 1967). Adults of the hoolock are sexually 
 dichromatic  -  they undergo a sequence of colour changes from infancy to the sexually 
 dichromatic adults (Peart, 1934; Pocock, 1939; Groves, 1970; Alfred and Sati, 1990a). 


While the coat of the adult male is always black, it has prominent white eyebrows and a 
big genital tuft. The adult female is golden or buff or brownish buff. At birth, hoolocks are 
pale greyish-white to milky- white and the skin is dark black. Infants above 10 months of 
age, juveniles, and sub-adults have a black coat colour. Males continue with this coat 
colour till their adulthood, whereas the coat colour of females changes from black to buff, 
at puberty. The head and body length of an adult hoolock usually measures 45.7– 63.0 cm. 
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 The  body weight of males varies from 6.1 7.9 kg and of female from 6.0 to 6.6 kg 
 (Shortridge, 1914; Schultz, 1969).


Scientific name of Western Hoolock is Hoolock hoolock (Harlan, 1834),  where 


‘Hoolock’ is the generic name and ‘hoolock’ is the name of the species. Till the end of the 
 year 2006, Western Hoolock gibbon was considered as one of the subspecies of Hoolock 
 gibbon. But in 2006, the status of both the Western and Eastern subspecies of Hoolock 
 gibbon had been raised to species. As such according to the recent taxonomy there are two 
 species of Hoolock gibbons: Western Hoolock gibbon (Hoolock hoolock) and Eastern 
 Hoolock gibbon (Hoolock leuconedys).The IUCN category of Western hoolock gibbon is 
 Endangered (A2acd + 3cd + 4acd). It is listed in Appendix –I of CITES and Schedule –I of 
 Wildlife Protection Act of India, 1972.


The population of H. hoolock in the wild has declined over the past three decades 
 due to numerous anthropogenic threats (Walker et al.,  2007). The debilitating threats 
 include habitat destruction and fragmentation as a result of agricultural expansion, shifting 
 cultivation, establishment of tea gardens, coffee plantations, timber logging, developmental 
 projects, hunting and poaching for food, traditional medicine, body parts, pet collection 
 and illegal trade (Choudhury 1990, 1991, 1996a; Mukherjee et al., 1992; Srivastava 1999; 


Ahmed 2001; Malone et al., 2002; Solanki and Chutia 2004; Das et al., 2006; Walker et al., 
2007).  These threats occur in Arunachal Pradesh as well as in other areas of its distribution 
(Srivastava et al., 2001a, 2001b) and may have a direct impact on the population growth 
and distribution pattern of   Hoolock hoolock  due to its dependency on forest canopy for 
habitat, its being frugivorous, a brachiator and its territorial behaviors.  Owing to its 
frugivorous food habit, the species plays a vital role in seed dispersal and pollination 
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 (Howe, 1986; Terborgh, 1990) in lowland tropical rain forest ecosystems. Because of the 
 evidence of widespread and rapid population decline, H. hoolock  is listed by the IUCN 
 Red List of Threatened Species as Endangered (A2acd+3cd+4acd) (Brockelman et al., 
 2008). In Bangladesh it is categorized as Critically Endangered, while in India it is 
 endangered as per the IUCN Red List (Molur et al., 2003).   In India the species is listed in 
 Schedule I of the Indian Wildlife (Protection) Act 1972 (amendment, 2003), and also in 
 Appendix I of CITES.


The northeast region in India with highest primate diversity has the most intense 
conservation problems and social unrest in this region has increased pressure in the forest 
in the form of selective logging and encroachment. Gibbons are brachiators and depends 
solely on the continuity of the forest canopy. Habitat loss in the form of breaking of the 
continuity of  forest canopy  have restricted  and  isolated  their  populations  to  smaller  
patches (sub-populations),  even  within  a forest. Gibbon population  are more prone to  
extirpation  from  a particular  area  at a faster  rate than  the other  primates, as  they  have 
inter  group spacing, small group size (2-3 individuals), longer inter birth interval (3- year), 
long parental care (2- years), late sexual maturity (7- years) and less reproductive turnover 
(Adult female gives birth to 6 individuals approximately in the reproductive life of 20 
years) (Mittermeier et al., 2007). Although, the distribution range of the species has 
remained almost the same, expansion of human habitation, destruction of habitat for 
agriculture including jhum cultivation, and poaching have resulted in a sharp decline in the 
populations, besides severely fragmenting all their major habitats. Developing a long-term 
strategy for primate conservation is of utmost importance, given the rapid loss of habitat 
and poaching. Due to fragmentation, a number of small and isolated populations are 
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 formed and only parts of this population are protected under the Protected Area network.


The decline of the hoolock gibbon has been caused by the destruction, degradation 
 and fragmentation of its forests for settled and shifting agriculture, plantations, logging, 
 fuel-wood collection, and development projects such as mining, roads, and railways. 


Poaching of wildlife, including gibbons, for food and trade is common among the hill 
 tribes of northeast India (Srivastava, 1999; Choudhury, 2006) leading to empty forests even 
 where the habitat might be intact. A clear understanding of the distribution of organisms in 
 time and space is central to the evaluation of the conservation status of threatened species 
 and critical for the formulation of appropriate conservation strategies. The hoolock gibbon 
 has a broad geographic distribution across tropical and subtropical regions of Bangladesh, 
 China, India, and Myanmar. Groves (1967) distinguished two subspecies of hoolocks 
 based on the variation in pelage coloration on opposite banks of the river Chindwin in 
 Myanmar: Hoolock hoolock hoolock (the western hoolock gibbon) and Hoolock hoolock 
 leuconedys (the eastern hoolock gibbon). Subsequently, Mootnick and Groves (2005) 
 described these taxa as distinct species. The eastern limit of the western species is believed 
 to be the river Chindwin of Myanmar (Groves 1967, 1972). Hoolock gibbons have become 
 rarer due to habitat loss and hunting and, except for a few protected areas and larger 
 reserved forests, they are found in scattered groups, where they may not survive for long. 


The hoolock gibbon is protected by law and occurs in all the five protected areas and in at 
 least 20 reserved forests and 14 proposed reserved forests in the district. Of these, its 
 continued presence is doubtful in at least four reserved forests and one proposed reserved 
 forest (Choudhury, 2009).


As canopy-dependent animals, gibbons are particularly vulnerable to habitat loss 
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 and disturbance due to human activities. The hoolock’s area of occupancy has declined by 
 more than 30% in the past decade due to habitat loss, habitat fragmentation, and human 
 encroachment. There has  also been a reduction in the quality of remaining habitat 
 fragments due to loss of fruiting trees and sleeping trees and the creation of gaps in the 
 canopy (Das et al., 2005).


The Barak Valley, Assam, is one of the largest landscapes left for western hoolock 
 gibbons, which have a substantial population in the area (Das, 2002). This valley is facing 
 much encroachment, particularly from illegal timber harvesting and procuring of non-
 timber forest products. Reserve Forests in Barak Valley are very important for primate 
 conservation, as it supports eight different primate species. The purpose of this study was 
 to identify the population status of Western Hoolock gibbon in the secluded habitat, and to 
 form a database that would throw some light on the factors that act as barrier in the 
 survival of the gibbons in the region.


The Hoolock gibbon was first described by Harlan (1834) and assigned to the 
 genus Hylobates by Blanford (1888-1891). Most of the earlier descriptions of  the  hoolock 
 are  of taxonomic  interest  or  natural  history  observations  (Alfred  and Sati 1986). After 
 McCann’s (1933) two months study on the behavior of the hoolock in the Naga hills in 
 1930, followed by an exploratory study conducted by Tilson (1979)  in the Hollangapar 
 Reserve Forest in Upper Assam. Since 1980s, there has been a keen interest in primate 
 studies in North East.


Several studies were carried out on the ecology and behavior of hoolock gibbon. 


Mukherjee (1984) in Tripura, Islam and Feroz (1992) in Bangladesh, Alfred and Sati 
(1987, 1990, 1991) in the Garo Hills of Meghalaya, many abundance and survey  studies  
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 by  Choudhury (1990, 1991, 1996, 2000, 2006), Kakati (1997) and others.


The Hoolock gibbon has a broad geographic distribution across tropical and 
 subtropical regions of Bangladesh, China, India, and Myanmar. Groves (1967) 
 distinguished two subspecies of hoolocks based on the variation in pelage coloration on 
 opposite banks of the river Chindwin in Myanmar: Hoolock hoolock hoolock (the Western 
 hoolock gibbon) and Hoolock  hoolock leuconedys  (the Eastern hoolock gibbon). 


Subsequently, Mootnick and Groves (2005) described these taxa as distinct species.


The species is categorized as endangered by IUCN and listed in Schedule I of the 
 Indian Wildlife (Protection) Act of 1972.  It  has  been  on  the  list  of  the  World’s  25 
 Most Endangered Primates since 2006 (Walker  et al., 2007), with the global population 
 estimated to  be  about  5,000 animals:  2600  to  4450 in  India  (Molur et al., 2005, 
 Choudhury 2006). Because  of  unrelated destruction of its habitat in terms of  commercial  
 logging, fragmentation  and degradation,  coupled with  hunting pressures,  most  
 populations  of  the western hoolock are isolated and small, with 80% of those assessed in 
 India and Bangladesh harboring fewer than 20 individuals, and over half having fewer than 
 10 (Walker etal., 2007).


The Western hoolock gibbon (Hoolock hoolock) occurs in the western-most 
extreme of the distribution of the 16 gibbon species currently recognized (Geissmann, 
2007). Its range is restricted to the evergreen and semi-evergreen rain-forests of North-east 
India south of the Brahmaputra River (between latitudes 22°N and 28°N and  longitudes 
90°E to 98°E), Bangladesh, Southern Yunnan and Myanmar up to the river Salween. The 
western subspecies Bunopithecus hoolock hoolock  is found in the northeastern and 
southeastern region of Bangladesh, seven states of northeastern India and western 
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 Myanmar. Debang-Brahmaputra river system in the west (Tilson, 1979) and Cindwin River 
 in the east act as barriers for the distribution of this sub-species (Groves, 1967; 1972).


Anderson, in the year 1878, first reported the presence of Hoolock Gibbon in the 
 Chittagong Hill Tracts of Bangladesh. Prater (1971), Green (1978), Khan (1981), Gittins 
 (1980), Gittins and Akonda (1982), and Siddiqi (1986) have also recorded the presence of 
 Hoolock Gibbon in different forests of Bangladesh. Besides specimen collection localities, 
 several authors have recorded the distribution in different states of northeastern India. In 
 Meghalaya (Alfred and Sati, 1986, 1990; Choudhury, 1991), in Tripura (Mukherjee, 1984, 
 1986; Singh, 1989; Gupta, 1994), in Arunachal Pradesh (Tilson, 1979; Choudhury, 1991; 


Borang and Thapliyal, 1993; Mukherjee et al., 1988; 1991-92), in Nagaland (McCann, 
 1933), in Assam (Choudhury, 1987, 1988, 1990, 1991, 1996, 2000) and in Mizoram 
 (Raman et al., 1995).


Molur et al., (2003) point out that gibbons are losing 3-4% of their habitat every 
 year and their population is declining by 1-2% in a year in their distributional range.  


Mukherjee et al., (2008) reported that in Garo Hills of Meghalaya, gibbons are localized in 
 small fragmented and discontinuous forests. Molur et al. (2005) also stated that the isolated 
 forest fragments holding the families of about 2–4 individuals are insufficient for long-
 term survival of the Western hoolock gibbon.


The hoolock population living in the Borajan Wildlife Sanctuary was estimated to 
comprise 30 individuals in 1995 (Choudhury, 1996b), but counted only eight individuals in 
2005 (Molur et al., 2005). The Borajan forest supports several primate species other than 
hoolocks, including Assamese macaques (Macaca assamensis), northern pig-tailed 
macaques (M. leonina), rhesus macaques (M. mulatta), capped leaf monkeys 
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 (Trachypithecus pileatus), and the nocturnal Bengal slow loris (Nycticebus bengalensis) 
 (Choudhury, 1996b).


 North-eastern India is a multicultural area with many different ethnic groups, some 
 of which still hunt gibbons for meat, blood and bones (Das et  al., 2003b). Molur et al., 
 (2005) reported that because of the small size of the forest patch, the low number of 
 gibbons, and the continuing deterioration of the habitat, it appears unlikely that this 
 population is viable. Recent population viability analysis suggests that it will go extinct 
 within the next 70 years or earlier (PHVA report, 2005). First distribution records of the 
 Eastern hoolock Gibbon, Hoolock leuconedys  was reported from Lohit district of 
 Arunachal Pradesh, India by Das et al., in 2006.


Most of the studies on the Western Hoolock Gibbons population and distribution 
 status have been conducted in northeastern India including Assam (Choudhury, 1990, 
 1996a, 1996b, 2000, 2001, 2009; Das et al., 2003a, 2003b, 2004, 2005, 2006), Meghalaya 
 (Tilson, 1979; Alfred and Sati, 1986, 1990; Choudhury, 1998, 2006; Gupta and Sharma, 
 2005a), Mizoram (Misra et. al,1994; Gupta and Sharma 2005b; Choudhury, 2006), Tripura 
 (Das et al.,  2005; Gupta and Dasgupta, 2005), Nagaland (McCann, 1933; Choudhury, 
 2006) and Manipur (Choudhury, 2006). A few studies were conducted between 1988 and 
 2003, and these were concerned only with general distribution patterns (Mukherjee et al., 
 1988, 1991-  92; Borang and Thapliyal, 1993; Singh, 2001; Choudhury, 2003). The sole 
 exception  is Chetry et al.,  (2003) who conducted a quantitative study on the population 
 status of gibbons in Namdapha National Park (NNP), Arunachal Pradesh.


Study was carried out by Mackinnon and Mackinnon (1987) and Chivers in the 
year 1977 and reported 170,000-  532,000 nos. of Hoolock gibbon from South Asia. In 
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 Assam it was estimated 6000 by Choudhury (1987) and 1000-  1400 in Tripura by 
 Mukherjee (in 1982). Gittins, 1984 and Feeroz and Islam, 1992 reported 3000 and 200 nos. 


of hoolock gibbon respectively in Bangladesh. A study carried out by Haimoff et al., 
 (1987) found 100-300 hoolock gibbons in Yunnan. Molur et al., (2005) reported 750-2896 
 nos. of gibbons in India and Bangladesh whereas Das et al., (2006) reported the number of 
 Hoolock gibbon in Arunachal Pradesh was 328 and Biswas et al.,  (2010) reported the 
 number to be +309.Mohnot, in 2000 reported 244 nos. of gibbon from Assam; whereas in 
 2005 it was found +5000 by Das et al. In Meghalaya 259 nos. of gibbons was reported by 
 Gupta et al., (2005) and 220 nos. of gibbon reported by Choudhury  in 2006.Gupta et al., 
 (2005) also  reported 299 and 83 nos. of hoolock gibbon in Mizoram and Tripura 
 respectively. 


The project work entitled, “Status survey of Western Hoolock Gibbon and 
 conservation initiative through Mass awareness in the Reserve Forest areas of Barak 
 valley, Assam, India.” aims towards having baseline information about the status of the 
 Hoolock gibbon in the Reserve Forests of Barak Valley and to identify the threats of 
 diverse types faced by them. The ultimate objective would be to conservation of the 
 western hoolock gibbon through Community education and mass awareness programme 
 for the villagers of the fringe areas of species inhabited reserves forests. 



2.  MATERIALS AND METHODS:


2.1 STUDY SITE: 


The Barak Valley (comprising Cachar, Karimganj & Hailakandi districts) is located 
in the southern part of Assam (India). The Valley districts include a total of sixteen Reserve 
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 Forests, out of which two located in Hailakandi district, seven reserve forest each in 
 Karimganj and Cachar district respectively. Barak Valley is located at an altitude of 39.6 M 
 above MSL and falls under 24˙8′ and 25˙8′ N latitude and 92˙15′ and 93˙15′ E longitude. 


The southern part of Assam comprising the districts of Cachar, Karimganj, and Hailakandi 
 covers a total area of 6962 km2. Of the total area, the Barail Wildlife Sanctuary (Cachar 
 district), Katakhal Reserve Forest, and Inner Line RF (of Hailakandi district) cover 1067 
 km2. Other reserve forests of southern Assam include Badshaitilla RF, Duhalia RF, Longai 
 RF, Patharia RF, Singla RF, Tilbhum RF, and NC Hills RF of Karimganj district, which 
 cover a total area of 73,295.437 ha; while, Barak RF, Inner Line RF (parts), Katakhal RF 
 (parts), Lower Jiri RF, Sonai RF, Upper Jiri RF, and Barail RF of Cachar district cover an 
 area of 86,284.54 ha.


Geographically, Barak valley is surrounded by United Mikir Hills, North Cachar 
 hills & united Khasi & Jaintia hills in the north, Manipur state (India) in the east, in the 
 south by Mizoram state (India) and in the west by Tripura state (India) and Sylhet dist. of 
 Bangladesh (Map-1).


Barak Valley of Assam (India) comprises of three districts covering an area of 5829 
 sq. kms. The area has three districts, viz., Cachar, Karimganj and Hailakandi (Map-1). The 
 present  work was carried out in the four selected reserve forests of Barak valley where 
 Hoolock gibbon occurs / has been reported to occur in the past. The four reserve forests are 
 Inner line Reserve Forest (Cachar district), Patharia Reserve Forest, Longai Reserve Forest 
 and Singla (Cheragi) Reserve Forest (Karimganj district). 


  Inner-line reserve forest (ILRF): ILRF is one of the major reserve forest of Cachar 
district, southern Assam. The total area is 424 km2, lying between 24° 22/ N and 25°8 /N 
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 latitude and 92°24/ E and 93°15/ E longitude (Map- 2). Manipur and Mizoram borders lie in 
 the east and south, respectively. There are 24 forest villages inside the reserve forest 
 (notified by the Forest Department, Cachar dist, Assam). Of the 24 forest villages, 12 are 
 inhabited solely by tribal groups, such as Halem, Jaintia (P’nar), Reang, Mizo, Hmar, 
 Dimasa, Khasi and Kuki; 7 solely by nontribal people, such as Bengali Hindu (scheduled 
 caste), Bengali Muslims, north Indian and ex-tea garden labourers and the remaining 5 by a 
 mixed population of tribal and non-tribal people. 


  Patharia Reserve Forest (PRF): The Patheria Reserve forest lies between the 
 24˚45’00" N to 24˚31’59” N latitude and 92˚18’56" E to 92˚11’59"E longititude and covers 
 a geographical area of about 7647.30 hectare. In the west of Patheria RF is the 
 neighbouring country Bangladesh, to its south is the Adamtilla and Champabari tea garden 
 .In the north is Madaupur Tea garden and Mohisasan and in east is Champabari and 
 Bubrighat.  This Reserve forest is unique of its types because the part of the forest falls 
 partly in the neighboring country Bangladesh. This range has forest continuity between the 
 two countries (i.e. Bangladesh) and serves as corridors for many wild animals especially 
 Elephants. This reserve forest marks the western boundary of the district forming the 
 International border with Bangladesh (Map-  3). Its length is about 28 miles and breadth 
 about 7 to 8 miles. In Patheria there are as many as 13 forest village (notified by forest 
 Department, Karimganj district). Of the 13 villages, 5 are inhabited by the tribal groups 
 such as khasi, Reang, Dimasa and Kuki; the 4 villages are inhabited by non-tribal people 
 such as Bengali Hindu (both general and Sheduled caste), Bengali Muslim, ex-tea garden 
 labours and remaining 4 are inhabited by mixed population, both tribal and non-tribal. 


  Longai Reserve Forest (LRF): Longai  Reserve  forest  lies  between  24˚26’19"  N  to 
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 24˚15’00"N longitude and 92˚15’45" E to 92˚18’08"E latitude and covers a geographical 
 area of about 15,139.90 hectare. It is having International border with Bangladesh in the 
 South-east and Tripura state in the west. To its north is Lowaipowa, NH 44 and Tilbhum 
 Reserve forest (Map- 3). In Longai reserve forest there are as many as 28 forest villages. 


Of the 28 villages, 9 are inhabited by the tribal groups such as Khasi, Reang, Dimasa, 
 Chakmas and Kuki; the 13 villages are inhabited by non-tribal people such as Bengali 
 Hindu (both general and scheduled caste), Bengali  Muslim, Manipuri, ex-tea garden 
 labourers and remaining 6 are inhabited by mixed population, both tribals and non-tribals.


  Singla Reserve Forest (SRF): The Singla (Cheragi) Reserve forest lies between 
 24˚15’19" N to 24˚23’15"N longititude and 92˚23’21"E to 92˚24’31"E latitude and covers 
 a geographical area of about 13429.28 hectare. This forest is predominated by tall trees. 


The forest is bordered by state Mizoram  and Hailakandi district in the South, Aamtilla, 
 Mohan Kachari basti and Ganeshpur in the North, Hailakandi district in the east and 
 Tripura state in the south east (Map-  3). In Singla (Cheragi) reserve forest there are as 
 many as 16 forest villages. Of the 16 villages, 6 are inhabited by the tribal groups such as 
 Khasi, Reang, Dimasa, Chakmas, Mizo and Kuki; the 8 villages are inhabited by non-tribal 
 people such as Bengali Hindu (both general and scheduled caste), Bengali Muslim, 
 Manipuris, ex-tea garden labours and remaining 2 are inhabited by mixed population, both 
 tribals and non-tribals.


The vegetation of the Reserve forests (Inner-line, Patheria, Longai and Singla 
Reserve Forest) is mostly mixed evergreen and deciduous forest. The vegetation represents 
a diverse type with a variety of man-made disturbances. The Reserve Forests includes 
mixed forest types like evergreen forest, semi evergreen forest along with a number of 
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 deciduous plant species. The vegetation of the study area includes ‘jhum’ cultivated areas, 
 agricultural cropland of various communities with a variety of rice species and 
 monoculture plantation by the forest department etc. Common deciduous trees in the 
 forests of study area are Artocarpus lakoocha, Anthocephalus codombo, Anthocephalus 
 chinensis, Mangifera indica, Dillenia indica, Desmodium sp., Syzigium obalata, Alianthus 
 integrefolia, Ficus religosa, Tectona grandis, Gamelina arborea, Michelia champaca, 
 Musua ferrea  etc. Most of these trees make up a close canopy about 20-30 m above the 
 ground. Other notable vegetation includes bamboo and canes. Adjacent to the Reserve 
 Forests, all fringe forest patches are surrounded by jhum cultivation. Cultivated orchard 
 fruit trees (mango, guava, jackfruit, orange and many more) also form a part of the habitat.


The reserve forests are rich in wildlife species including primates [Caped langur 
(Trachypithecus pileatus), Phyre’s leaf monkey (Trachypithecus phayrei), Rhesus monkey 
(Macaca mulatta mulatta), Assamese monkey (Macaca assamensis) and Slow loris 
(Nycticebus bengalensis)], Barking deer (Muntiacus muntjak), Samber (Cervus unicolor), 
Red  serow (Capricornis rubidus), Jungle cat (Felis chaus), Marble cat (Pardofelis 
marmorata), Large Indian civet (Paradoxurus hermaphrodites), Small Indian civet 
(Vivericula indica), Pangolin (Manis pentadactyla), Jackal (Canis aureas) etc., many of 
which are listed in the IUCN Red data list and some are included in Schedule- I and part of 
Schedule- II of the wildlife (Protection) Act, 1972. 
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 Map-1. Areas under 


Barak Valley.


Map-2.Inner-line 
 reserve forest (Cachar 


district, Assam).



(20)20 
Map.3. Patharia, Longai and Singla Reserve forest (Karimganj district). 
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 2.2 METHODOLOGY: 


  POPULATION ESTIMATION OF HOOLOCK GIBBON:


The following methods were used during assessment  of the population status of 
 Hoolock gibbon in the study sites (four reserve forests of Barak Valley).


• Direct Method: Modified line transect method(Burnham et al., 1980; NRC, 1981);and


• Indirect method: Call record. (Brockelman and Ali, 1987).


Direct Method: Line transects or modified line transects method was followed 
 depending upon the habitat and the forest condition. Transects were laid in a stratified 
 random manner to cover all representative areas of the area. Observers (two or three) 
 walked randomly through existing forest trails or without forest tracts. The walk transects 
 were initiated in the morning at around 5 am up to 5 pm. The observer walked slowly 
 through the transect pausing at regular intervals of 500m. On sighting gibbon, the GPS 
 (Global Positioning System) location, the group structure and individual details like age, 
 sex and number of individuals were recorded. 


Indirect method: It is very well known that Hoolock gibbon emits loud ‘Hoo-Ku, 
 Hook u’-  calls which can be heard clearly at a distance of 1 km. Fringe people in the 
 gibbon’s habitat are very much familiar with the typical ‘Hoo… ku.. Hoo… ku’ call of the 
 species. Therefore, while visiting any forest area if the typical call of gibbon was heard 
 then it could be easily confirmed the presence of Hoolock gibbon in that particular area. 


Also the direction and number of calls could be recorded. It is one of the easiest ways for 
recording presence as well as the number of the species in the given area. But one should 
keep in mind  that gibbon does not give call regularly. Again, it does not give any idea 
about the population status. 
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 HABITAT ASSESSMENT:


Habitat assessment (vegetation characteristics) was done by strip sampling method 
 (Strushaker, 1975 and Williamson, 1993) in daytime to characterize the different habitats, 
 where hoolock gibbon was encountered in the surveyed areas. To assess the habitat 
 (vegetation characteristics) in those sites, 20 X 10 meter strip sampling was done; 10 plots 
 in each site at 50 m interval.


In each plot the following data were recorded:


1) Canopy cover at 20m, at each 5m interval throughout the plot, using visual estimation 
 (Point intercept method, Mueller-Dombois et al.,  1974) by the same observer throughout 
 the survey;


2) Diameter at breast height (DBH) of all trees having ≥ 10cm DBH;


3) Height of all trees exceeding 10cm DBH, placing each tree into classes from 05m to 
 35m+ by using clinometer;


4) Local name of the species of all measured trees (Initially plants were identified by local 
 name with the  help  of  local  field assistants  and later  on plant  species  were  identified 
 with the  help  of standard  field guide  following  Hajra  and Jain, (1978)  and Kanjilal et 
 al., (1934-1940).;


5) Total number of trees in the plot.


6) Total cross-sectional area of known gibbon food trees (exceeding10cm DBH).


Tree species that represent food resources for western hoolock gibbon were 
 assessed following Chetry et al., (2007), Muzaffar et al., (2007) and Mathur et al., (2002). 


For every identified  genus we calculated the relative density [RD = (number of individuals 
of a taxon / total number of plots) X 100], the relative  frequency   [RF = (number of plots 
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 containing a taxon  /  total number of plots) X 100] and the relative dominance [RDo = 
 (basal area of a taxon  / total basal area of taxa) X 100] and thus the Importance Value 
 Index (IVI =  RD + RF + RDo) per each identified genus, following Hadi et al., (2009). All 
 the calculations were done using MS Excel, 2010.


All vegetation characteristics were then averaged for each study site, except median 
 tree height which was directly calculated for all measured trees within a study site. 


Measures of species diversity were then added to the analysis: species richness, defined by 
 the number of tree species identified in each study site.


Shannon index of diversity (H), Evenness index (Pielou 1975), Margalef index 
 (Margalef 1968) and Simpson dominance index (D) (Shannon and Weaver 1963, Simpson 
 1949) were calculated by using PAST software to analyze species diversity and dominance 
 in the community. 


 THREAT ANALYSIS:


During the field survey for population estimation vis-à-vis habitat study, data on 
 various threats were collected using questionaries, interaction with local villagers, hunters, 
 occasionally poachers and the inhabitants of forest fringe villagers in and around the 
 Reserve forest. The interview were done in 10 villages in each Reserve forest  in a 
 stratified random sampling technique The primary data are collected through field 
 observation and questionnaires; secondary data was collected from published reports, 
 research papers and articles, as well as through interviews of forest department officials. 


All the observations emerge out as potential threat of various degrees for the gibbons in 
thestudy area. These include Ecological threats, threats from anthropogenic origin, threats 
emanating from policy decision and threats in relation to their conservation and management. 
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3. RESULTS:



3.1 
DISTRIBUTION AND POPULATION STATUS OF HOOLOCK GIBBON:

Hoolock gibbon population status survey was done in four reserve forests of Barak 
 Valley. The detail result of the distribution and population status of Hoolock gibbon in each 
 reserve forest is mentioned as follows; 


 Distribution and Status of Hoolock gibbon in Inner-line reserve forest (ILRF): 


During the status survey, information about their presence was obtained from 13 
 locations [direct: 7; indirect (call  count): 6] (Table  1  and  2; Map-  4). Nine groups of 
 individuals and 1 solitary sub-adult male, a total of 33 individuals, were sighted in 7 
 localities (Table 1). Of these 7 localities, only 1 area was found to contain 4 family groups, 
 where the habitat was small forest patches surrounded by tea gardens. The mean group size 
 of the 9 study groups was 3.6.


The result indicated a density of 0.26 groups/km2  and 0.83 individuals/km2. The 
adult males and females formed nearly 56% of the total population (Table-1; Fig.- 1). All 
family groups had at least 1 mated pair. The adult sex ratio (male: female) was 1: 1. All 
mated pairs had offspring. The sub-adults (male and female) formed only 27.3% of the 
total population and, in this category, the sex ratio (male: female) was 2: 1. Juveniles and 
infants made up 12.1% and 6.1% of the total population, respectively. In these two 
categories, sex differentiation was difficult to ascertain. No newborn infants were observed 
during the period of survey in the area. The study revealed 5 individuals to be the 
maximum and 3 the minimum number in a family group.
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 Table-1. Distribution, group size and composition of hoolock gibbons in the Inner- line Reserve Forest and the adjoining area. 


Locality


No. Locality name GPS point Area 


surveyed
 (Km2)


Groups
 (n)


Individuals, (n)


Juv. Inf. Total
 adults Sub-adults


M F M F


1 Chourashikona 24035/31.91//N, 
 92045/09.78//E


3.2 1 1 1 1 - - - 3


2 Nagathal (Khasipunji) 24032/31.87//N, 
 92047/35.68//E


4.1 0 - - 1 - - - 1


3 Dholabalu 24032/37.45//N, 
 92046/12.16//E


5.3 1 1 1 - - 1 - 3


4 Maragang 24033/27.03//N, 
 92046/40.03//E


4.2 1 1 1 - - 1 - 3


5 Shantasora 24033/27.03//N, 
 92046/40.39//E


4.3 1 1 1 - 1 - - 3


6 Sephaipunji 
 (Jaroiltola)


24032/11.60//N, 
 92052/08.50//E


4.1 1 1 1 1 - - 1 4


7 Fragmented-area 
 (adjoining Rose-kandy 
 Tea Estate)


24025/N&24044/N
 92040/E&92045/E


14.5 4 4 4 3 2 2 1 16


Total 39.7 09 9 9 6 3 4 2 33


Percentage of total individuals (n = 33)
 (Mean group size = 3.6)


- - 27.


3


27.


3


18.2 9.1 12.1 6.1
M = Male; F = Female; Juv. = Juvenile; Inf. = Infant
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 Table - 2. The details of the call records of the gibbon groups in indirect method. 


Sl. 


No.


Place name GPS points Groups
 (n)


Call 
 intensity


Distance
 (m)


Altitude 
 (m)
 1 Panchhara 24027/55.32//N, 


92051/48.80 //E


1 + 700 113


2 Lailapur 24031/39.18//N, 
 92046/55.49//E


1 +++ 300 77


3 Anandakhal 24029/27.81//N, 
 92053/13.62//E


1 ++ 500 103


4 Barakhal 24031/0.52//N, 
 92059/26.43//E


1 ++ 550 140


5 Sandikhal 24029/26.30//N, 
 93010/10.25//E


1 + 600 330


6 Natachhara 24025/32.12//N, 
 92049/47.97//E


1 + 650 123


‘+’= poor; ‘++’= medium; ‘+++’= high


Fig. - 1. Age- sex composition of Hoolock gibbon groups in ILRF.


27.30% 
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 Sub-adult male 
 Sub-adult female 
 Juvenile 


Infant 
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Map. 4. Distribution map of hoolock gibbons in the Inner-line Reserve Forest and the adjoining areas.
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 Distribution and Status of Hoolock gibbon in Patharia reserve forest (PRF):


A total of 18 groups of Hoolock gibbon comprised of 56 individuals were recorded 
 from 16 localities in Patharia reserve forest (PRF) (Table- 3; Map- 5). The average group 
 size of the gibbon population was calculated and found that it is around 3.11 individual per 
 group.The density of Hoolock gibbon was found 0.9 groups/km2 and 2.9 individuals/km2. 
 In case of sex-age composition both adult male and adult female population (32% each) is 
 equally higher than other sex-age groups.The adult sex ratio (male: female) was 1: 1. The 
 sub-adult male and female formed only 11% and 7% respectively of the total population, 
 Juveniles and infants made up 09% and 09% of the total population, respectively (Fig- 2). 


Table-3. Distribution, group size and composition of hoolock gibbons in the Patharia R.F. 


of Karimganj district. 


Sl. 


No.


GPS Location No of 
 groups


Adults Immature Total Avg. 


Group 
 size


M F SAM SAF JUV INF


1 24˚44ʹ0.539ʺN


92˚17ʹ25.405ʺE 1 1 1 _ _ 1 _ 03 03


2 24˚43ʹ6.281ʺN


92˚17ʹ49.896ʺE 1 1 1 1 _ _ _ 03 03


3 24˚42ʹ23.618ʺN


92˚17ʹ11.075ʺE 1 1 1 _ _ _ 1 03 03


4 24˚41ʹ53.042ʺN


92˚17ʹ13.107ʺE 1 1 1 _ _ _ _ 02 02


5 24˚41ʹ37.457ʺN


92˚16ʹ56.88ʺE 1 1 1 _ _ _ 1 03 02


6 24˚39ʹ21.9543N


92˚16ʹ16.332ʺE 1 1 1 _ _ 1 _ 03 03


7 24˚39ʹ7.877ʺN


92˚16ʹ1.537ʺE 1 1 1 _ 1 _ _ 03 03


8 24˚37ʹ54.823ʺN


92˚16ʹ3.823ʺE 1 1 1 1 _ 1 _ 04 4


9 24˚37ʹ13.953ʺN


92˚15ʹ45.473ʺE 1 1 1 _ _ _ 1 03 3


10 24˚36ʹ39.479”N


92˚14ʹ7.169ʺE 1 1 1 _ 1 _ _ 03 3


11 24˚36ʹ41.291ʺN 3 3 3 2 2 _ 2 12 4
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 92˚14ʹ29.461ʺE


12 24˚36ʹ25.952ʺN


92˚14ʹ20.261ʺE 1 1 1 1 _ _ _ 03 3


13 24˚36ʹ5.767ʺN


92˚15ʹ1.269ʺE 1 1 1 _ _ 1 _ 03 3


14 24˚36ʹ21.143ʺN


92˚15ʹ17.905ʺE 1 1 1 1 _ _ _ 03 3


15 24˚35ʹ49.051ʺN


92˚15ʹ57.121ʺE 1 1 1 _ _ 1 _ 03 3


16 24˚33ʹ5.397ʺN


92˚14ʹ10.0326”E 1 1 1 _ _ _ 1 03 2


Total 18 18 18 06 04 05 05 56 3.11


M=Male, F=Female, SAM=Sub-adult male, SAF=Sub-adult female, JUV=Juvenile, INF=Infant 


Fig. 2. Age-sex composition (%) of Hoolock gibbon in Patharia RF. 
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(30)30 
Map. 5. Hoolock Gibbon occurrence map of Patharia RF. 
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 Distribution and Status of Hoolock gibbon in Longai Reserve Forest (LRF):


Survey yielded total of 13 groups of Hoolock gibbon comprised of 33 individuals 
 from 12  localities in Longai  reserve forest  (LRF)  (Table-  4; Map-  6). The average group 
 size of the gibbon population was found  to be2.53 individual per group.The density of 
 Hoolock gibbon was found to be 0.7 groups/km2 and 2.0 individuals/km2.  In case of sex-
 age composition both adult male and adult female population (40% each) is equally higher 
 than other sex-age groups.The adult sex ratio (male: female) was 1: 1. The sub-adult male 
 and female formed only 09% and 03% respectively of the total population, Juveniles and 
 infants made up 06% and 06% of the total population, respectively (Fig- 3). 


Table 4. Distribution, group size and composition of hoolock gibbons in the Longai R.F. of 
 Karimganj district. 


Sl.


No  GPS Location 


No 
 of  
 Gro


ups 


Adult  Immature 


Total 


Avg. 


Group 
 size 


M  F  SAM  SAF  JUV  INF 


1  24˚26ʹ18.561ʺN 


92˚17ʹ51.63ʺE  1  1  1  _  _  _  1  3  3 


2  24˚25ʹ35.753ʺN 


92˚17ʹ32.969ʺE  1  1  1  1  1  _  _  4  4 


3  24˚24ʹ1.354ʺN 


92˚16ʹ57.844ʺE  1  1  1  _  _  1  _  3  3 


4  24˚23ʹ24.034ʺN 


92˚17ʹ15.407ʺE  1  1  1  _  _  _  _  2  2 


5  24˚22ʹ17.077ʺN 


92˚16ʹ30.403ʺE  1  _  _  1  _  _  _  1  1 


6  24˚21ʹ19.999ʺN 


92˚16ʹ33.696ʺE  1  1  1  _  _  _  1  3  3 


7  24˚20ʹ36.093N 


92˚16ʹ1.864ʺE  1  1  _  _  _  _  _  1  1 


8  24˚19ʹ21.452ʺN 


92˚16ʹ27.11ʺE  1  1  1  _  _  _  _  2  2 


9  24˚18ʹ14.495ʺN 


92˚15ʹ42.106ʺE  2  2  2  1  _  _  _  5  2.5 
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 10  24˚17ʹ27.296ʺN 


92˚15ʹ58.571ʺE  1  2  2  _  _  _  _  4  4 


11  24˚16ʹ21.437ʺN 


92˚16ʹ13.938ʺE  1  1  1  _  _  1  _  3  3 


12  24˚15ʹ53.995ʺN 


92˚15ʹ33.325ʺE  1  1  1  _  _  _  _  2  2 


Total  13  13  12  3  1  2  2  33  2.53 


M=Male, F=Female, SAM=Sub-adult male, SAF=Sub-adult female, JUV=Juvenile, INF=Infant 


Fig. 3.  Age-sex composition (%) of Hoolock gibbon in Longai RF. 
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Map. 6. Hoolock gibbon occurrence map of Longai RF. 



(34)34 


 Distribution and Status of Hoolock gibbon in Singla Reserve Forest (SRF):


    During the status survey a  total of 51 individuals  of Hoolock gibbon from 15 
 groups were recorded from 10 localities in Singlareserve forest (SRF) (Table- 5; Map- 7). 


The average group size of the gibbon population was calculated and found that it is around 
 3.4 individual per group.The density of Hoolock gibbon was found to be 0.8  groups/km2
 and 2.6 individuals/km2. In case of sex-age composition both adult male and adult female 
 population (29%  each) is equally higher  than other sex-age groups.The adult sex ratio 
 (male: female) was 1: 1. The sub-adult male and female formed only 14% and 12% 


respectively of the total population, Juveniles and infants made up 06% and 10% of the 
 total population, respectively (Fig- 4). 


Table 5.  Distribution, group size and composition of hoolock gibbons in the Singla R.F. of 
 Karimganj district. 


No  GPS Location  No of  
 Groups 


Adult  Immature 


Total 


Avg. 


Group 
 size 
 M  F  SAM  SAF  JUV  INF 


1  24˚24ʹ29.645ʺN


92˚28ʹ15.081ʺE 1  1  1  _  _  _  1  3  3 


2  24˚24ʹ4.386ʺN


92˚27ʹ4.794ʺE 1  1  1  1  1  _  _  4  4 


3  24˚22ʹ43.116ʺN


92˚26ʹ41.731ʺE 2  2  2  1  1  1  1  8  4 


4  24˚21ʹ47.106ʺN


92˚26ʹ43.928ʺE 1  1  1  _  _  _  _  2  2 


5  24˚20ʹ59.882ʺN


92˚26ʹ51.615ʺE 3  3  3  2  2  _  1  11  3.6 


6  24˚20ʹ34.622ʺN


92˚26ʹ15.373ʺE 1  1  1  _  _  _  1  3  3 


7  24˚19ʹ29.826N 


92˚25ʹ24.854ʺE  2  2  2  1  2  _  _  7  3.5 


8  24˚18ʹ51.388ʺN 


92˚25ʹ21.56ʺE  1  1  1  _  _  2  4  4 
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 9  24˚17ʹ54.279ʺN 


92˚24ʹ34.335ʺE  2  2  2  1  _  _  _  5  2.5 


10  24˚16ʹ23.125ʺN 


92˚24ʹ6.879ʺE  1  1  1  _  _  _  2  4  4 


Total  15  15  15  7  6  3  5  51  3.4 


M=Male, F=Female, SAM=Sub-adult male, SAF=Sub-adult female, JUV=Juvenile, INF=Infant 


Fig. 4. Age-sex composition (%) of Hoolock gibbon in Singla RF.
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Map. 7. Hoolock gibbon occurrence map of Singla RF. 
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 From the above result of distribution and population status of Hoolock gibbon, it is 
 found that the highest number of groups recorded from Patharira RF (18) followed by 
 Singla RF (15), Longai RF (13) and Inner-line RF (09). Total no. of group is 55 and total 
 individual is 173. Mean group size high in ILRF i.e. 3.6, followed by Singla RF (3.4), 
 Patharira RF (3.11) and Longai RF (2.53);  Average group size across the four reserve 
 forest is 3.16± 0.47 (Table- 6). 


Table 6. Summary of Hoolock gibbon population status in four reserve forests of Barak 
 Valley, Southern Assam. 


Inner-line RF  Patharia RF  Longai RF  Singla RF


No. of localities 13 16 12 10


No. of group 09 18 13 15


No. of total 
 individuals


33 56 33 51


Adult male 9 18 13 15


Adult female 9 18 12 15


Sub-adult male 6 06 03 07


Sub-adult female 3 04 01 06


Juvenile 4 05 02 03


Infant 2 05 02 05


Mean group size 3.6 3.11 2.53 3.4


Group/km2 0.26 0.9 0.7 0.8


Individuals / km2 0.83 2.9 2.0 2.6
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 Fig. (b).Typical 


hoolock gibbon family 
 group – five members 
 (adult male, sub-adult 
 male, juvenile and 


adult female with 
 infant). 


a 


c 


b 
 Fig. (a). Typical 
 hoolock gibbon family 


group – four members 
 (adult male, sub-adult 
 male and adult female 


with infant). 


Fig. (c). Mating pair 
 (One adult male and 
 one adult female with 


infant). 


Plate: Some photographs of Hoolock gibbon during status survey 



PLATE 1 
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PLATE 2 


a 


b 


Plate:  Some photographs of Hoolock gibbon during status survey 
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PLATE 3 


Plate: Some photographs of Hoolock gibbon during status survey 
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3.2 
HABITAT ASSESMENT: 

A total of 143 tree species belonging to 45 families were recorded from the gibbon 
 habitat of the four reserve forests  (Appendix-I). The Moraceae family has the hieghest 
 number of species followed by Euphorbiceae, Fabecea and Anacardiceae. Most of the tree 
 of these families belongs to the food plants of Hoolock gibbon. Of the 143 species, 143 
 species are present in Inner-line RF, 94 in Patharia RF, 91 in Longai RF and 87 in Singla 
 RF. Most of the species are familiar in all the four reserve forests.  Out of the 143 tree 
 species, food plants of gibbon comprised of 56 plant species belonging to 31 families 
 (Table 20). All these species were found present quite abundantly in the four reserve 
 forests. 


The different diversity indices such as Shanon Weiner index, Evenness, Simpson 
 index, Margalef index and species richness and their mean values for each of the survey 
 site are calculated for all the study sites of the four reserve forests. The mean species 
 richness was found to be high in Inner-line reserve forest i.e. 90±17.5 followed by Patharia 
 RF (84.3±2.5), Longai RF (80.3±2.1) and Singla RF (77.6±4.04) (Table 7 and 8).  


Table 7. Tree species richness and diversity indices at each site in Inner-line RF of Cachar 
 district. 


Forest Name  Site No. 


Species 
 richness 


(S) 


Shanon- 
 Wiener 
 index (H) 


Evenness 
 (J) 


Simpson’s 
 index (C) 


Margalef 
 Index 


Inner-line  reserve forest  Site 1  61  3.7  0.6631  0.966  11.04 


Site 2  68  3.864  0.7007  0.965  12.56 


Site 3  114  4.496  0.7867  0.985  19.42 


Site 4  109  4.457  0.7909  0.985  18.62 


Site 5  101  4.375  0.7861  0.983  17.44 


Site 6  92  4.334  0.8287  0.984  15.73 


Site 7  82  4.217  0.8269  0.982  14.73 
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Site 8  94  4.383  0.8518  0.985  16.5 


Site 9  102  4.455  0.8441  0.986  17.57 


Site 10  78  4.142  0.8067  0.981  13.36 


Mean  90±17.5  4.24±0.3  0.79±0.1  0.98±0.0  15.70±2.7 
 Table 8. Species richness and diversity indices at each site in three reserve forests of 


Karimganj district. 


Forest 
 Name 


Site 
 No 


Species 
 richness(S) 


Shanon 
 Wiener 
 index(H) 


Evenness(J)  Simpson’s 
 index(C) 


Margalef 
 Index 
 Patheria 


RF 


Site-1  87  4.274  0.8854  0.9832  15.73 


Site-2  84  4.234  0.8669  0.9856  14.32 


Site-3  82  4.100  0.8267  0.9845  14.67 


Mean  84.3±2.5  4.2±0.1  0.86±0.01  0.98±0.00  14.9±0.7 
 Longai 


RF 


Site-1  82  4.192  0.8269  0.9822  13.87 


Site-2  81  4.194  0.8273  0.9815  13.37 


Site-3  78  3.964  0.7887  0.9512  11.79 


Mean  80.3±2.1  4.1±0.13  0.81±0.02  0.97±0.02  13.01±1.1 
 Singla RF 


Site-1  80  4.192  0.8273  0.9822  13.87 


Site-2  80  4.194  0.8287  0.9815  14.37 


Site-3  73  4.100  0.08267  0.9812  13.79 


Mean  77.6±4.04  4.2±0.05  0.58±0.43  0.98±0.00  14.01±0.3 
 The data on vegetation characteristics such as canopy cover, Tree height, DBH 
 (Diameter at breast height) of all trees, DBH of food trees, abundance of all trees, 
 abundance of food trees, and mean tree density and mean food tree density was calculated 
 for all study sites of the four reserve forests (Table 9 and 10).  Comparison of average 
 vegetation characteristics across the four reserve forests is shown in Table 11.  From the 
 calculation vegetation parameters it is found that the mean canopy cover, tree height, tree 
 DBH, tree density and food tree density are higher than the other three reserve forests. 


Species richness and food tree abundance is found to be high in Inner-line reserve forest. 


From the study it is found that the abundance of gibbon food tree species is about half of 
the abundance of total tree species in the gibbon habitat of the four reserve forests (Table 
11). 
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 Table 9. Average vegetation characteristics of the Inner-line reserve forest (Cachar dist.). All values are given with standard 


errors. 


Name 
 of 
 reserve 


Forest 


Sites 


Mean 
 canopy 


cover 
 (%) 


Median 
 tree 
 height 


(m) 


Mean 
 DBH (≥10 
 cm) 


Mean DBH 
 of large trees 
 (DBH>20cm) 


Mean 
 DBH of 


food 
 trees 
 (≥10 cm) 


Mean DBH 
 of large food 


trees 
 (DBH>20cm) 


Mean 
 abundance 


of all trees 
 (no./plot) 


Mean 
 abundance 


of food 
 trees 
 (no./plot) 


Inner-line reserve forest (ILRF) 


Site1  49.5±2.8  16-20  20±0.85  31±1.66  20±1.70  32±2.19  22.9±2.19  13.1±1.31 
Site2  47.5±2.5  11-15  20±0.99  34±2.04  22±1.32  36±2.63  20.8±3.81  11.3±1.76 
Site3  56.5±3.3  16-20  29±1.21  38±1.61  32±1.74  41±2.22  33.7±0.75  19.5±0.95 
Site4  61.5±2.4  21-25  27±1.14  34±1.52  31±1.83  37±2.34  33±0.82  16.5±1.81 
Site5  62±2.8  16-20  22±0.84  32±1.31  25±1.26  34±1.87  30.9±1.54  16.8±1.35 
Site6  58.5±4.2  21-25  26±0.98  34±1.40  30±1.72  38±2.27  32.5±0.89  14.1±1.50 
Site7  53.5±2.9  16-20  23±0.95  32±1.28  23±1.22  34±1.87  24.4±1.67  15.1±1.30 
Site8  49.5±2.2  11-15  22±0.70  30±0.94  22±0.92  30±1.21  28±1.40  14.1±1.42 
Site9  63.5±2.2  21-25  22±0.59  29±0.71  22±0.84  29±1.11  31.4±1.77  17.7±1.96 
Site10  57.5±4.0  16-20  21±0.57  28±0.76  21±0.74  29±1.05  31.9±1.46  19.6±1.89 
Mean  55.95±1.8  19.2±1.0  23±0.98  32±0.93  25±1.42  34±1.28  29±1.46  16±0.86 
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 Table 10. Average vegetation characteristics of the reserve forests of Karimganj district (Patharia,Longai and Singla Reserve 


Forest). 


Name of 
 Reserve 
 forest 


Sites 


Mean 
 canopy 


cover 
 (%) 


Mean tree 
 height 
 (meter) 


Mean 
 DBH of 
 trees (≥10 


cm) 


Mean DBH 
 of food trees 


(≥10 cm) 


Mean abundance 
 of  trees 
 (no./plot) 


Mean 
 abundance of 


food trees 
 (no/ha) 


Tree density 
 (trees/ha) 


Food trees 
 density 
 (trees/ha) 


Patheria (PRF) Site-I  54.8  17.4±1.92  22.3±1.66  29.7±1.70  23.4±0.75  13.4±1.31  1368±45  725±62 
 Site-2  60.2  23.6±2.03  24.1±0.71  32.4±0.84  27.3±0.89  16.2±1.22  1566±52  929±38 
 Site-3  52.6  18.2±0.97  26.4±1.61  31.6±1.74  24.3±1.40  14.8±1.19  1466±67  832±55 
 Mean  57.8±3.9  19.2±0.67  24.36±0.58  29.93±1.2  25.76±1.41  14.7±0.86  1464±62  835±34 


Longai (LRF)  Site-1  50.2  17.3±1.87  24.2±1.52  27.2±1.83  21.6±2.14  11.8±1.56  1237±54  675±38 
 Site-2  48.6  14.1±2.03  21.8±1.31  25.5±1.26  25.2±1.83  13.3±1.80  1174±52  619±56 
 Site-3  54.6  19.2±1.14  23.2±1.40  30.3±1.72  26.5±2.28  14.1±1.76  1248±66  664±44 
 Mean  51.13±3.1  17.2±0.86  23.06±0.52  27.66±0.92  24.43±1.51  13.00±0.66  1219±74  653±53


Singla (SRF) Site-1  56.4  18.6±1.51  25.4±1.28  29.1±1.22  25.3±0.76  13.8±1.34  1382±39  753±61 
Site-2  56.8  13.8±0.78  23.6±0.94  28.3±0.92  24.7±0.82  14.1±1.45  1445±51  824±49 
Site-3  56.2  14.6±0.84  21.6±0.76  30.5±1.32  22.6±1.54  14.7±1.32  1416±56  921±46 
Mean  54.53±0.3  17.8±0.55  23.56±0.78  30.62±0.72  24.76±0.86  14.3±0.72  1416±57  826±38 
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 Table 11.Summary of mean vegetation parameters across the four reserve forests 
 S. No.  Vegetation parameters  ILRF  PRF  LRF  SRF 


1  Canopy cover (%)  55.95±1.8  57.8±3.9 51.13±3.1 54.53±0.3
 2  Tree height (m)  19.2±0.95  19.2±0.67 17.2±0.86 17.8±0.55
 3  DBH (≥10 cm)  23±0.98  24.36±0.58 23.06±0.52 23.56±0.78
 4  DBH of food trees (≥10 cm)  25±1.42  29.93±1.2 27.66±0.92 30.62±0.72
 5  Tree abundance (no./plot)  29±1.46  25.76±1.41 24.43±1.51 24.76±0.86
 6  Food tree abundance (no./plot)  16±0.86  14.7±0.86 13.00±0.66 14.3±0.72
 7  Tree density (tree/ha)  1447±74  1464±62 1219±74 1416±57
 8  Food tree density (tree/ha)  806±42  835±34 653±53  826±38
 9  Species richness (taxa/site)  90±5.53  84.3±2.5  80.3±2.1  77.6±4.04 


The dominant tree species all over the study sites are Vitex altissima L.f., 
 Zanthoxylum rhesta Roxb.,  Mangifera sylvatica  Roxb.,  Ficus benghalensis  L., 
 Hydnocarpus kurzii Warb., Artocarpus chama Buch-  Ham., Artocarpus lakoocha Roxb., 
 Ficus auriculata Lour.,  Gmelina arborea Roxb., Plumeria acuminata Ait., Syzygium 
 fruticosum DC., Anthocephalus cadamba  Miq., Castonopsis indica  DC., Chrysophyllum 
 lanceolatum DC., Mesua ferra L., Bombax ceiba L., Garcinia cowa  Roxb., Elaegnus 
 caudata Schlechi ex.  


In respect of different sites the relative frequency (RF), relative density (RD), and 
relative dominance (RDom) and importance value index (IVI) values varied between 
species. The RF, RD, RDom and IVI of all the tree species found across the gibbon habitat 
are shown reserve forest wise in the following table (Table 12; 14; 16 and 18)  The top 
fifteen species which were found to be have highest IVI (importance value index) mostly 
comprised of Artocarpus chama  Buch-  Ham., Syzygium cumini  L., Syzygium fruticosum 
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 DC.,  Diospyras taposia  Ham.,  Dysoxylum gobora  Miq.,  Toona ciliata  M. Roem., 
 Chrysophyllum roxburghii  G.Don, Gmelina arborea  Roxb., Artocarpus lakoocha  Roxb., 
 Madhuca indica  Gmel., Cynometra polyandra  Roxb.Castonopsis indica  DC., Euphorbia 
 pulcherrima Willd., Mesua ferra L., Vitex altissima L.f. etc. which is mentioned separately 
 reserve forest wise in the following table (Table 13; 15; 17 and 19). 


Table 12. Tree species across the habitat of Inner-line Reserve Forest and their relative 
 calculated parameters. 


Tree species  Family  RF  RDen  Rdom  IVI 


Drymicarpus racemosus Hook.f.  Anacardiaceae  0.42  0.42  0.70  1.54 
 Linnea grandis A. Rish.  Anacardiaceae  0.62  0.59  0.70  1.92 
 Mangifera indica L.   Anacardiaceae  0.83  0.63  0.89  2.34 
 Mangifera sylvatica Roxb.   Anacardiaceae  0.42  0.42  0.00  0.84 
 Rhus semialata Murr.  Anacardiaceae  0.62  0.59  0.84  2.05 
 Semecarpus anacardium L.  Anacardiaceae  1.32  1.46  0.86  3.63 
 Spondias pinnata Kurz.   Anacardiaceae  0.90  0.73  0.01  1.64 
 Annona squamosa L.  Annonaceae  0.14  0.07  0.70  0.91 
 Polyalthia longifolia Thw.  Annonaceae  0.69  0.63  0.86  2.18 
 Alstonia scholaris R. Br.   Apocynaceae  0.90  0.90  1.41  3.21 
 Plumeria acuminata Ait.  Apocynaceae  0.76  0.87  0.84  2.47 
 Sterospermum chelonoides DC.  Bigoniaceae  0.90  0.87  0.71  2.48 


Bombax ceiba L.   Bombaceae  0.62  0.52  0.00  1.15 


Bombax insigne Wall.  Bombaceae  0.28  0.31  0.71  1.30 
 Bursera serrata Coleb.  Burseraceae  0.76  0.80  1.67  3.23 
 Canarium benghalense Roxb.  Burseraceae  0.90  0.97  0.89  2.77 
 Garuga floribunda Deen.   Burseraceae  0.62  0.63  0.02  1.26 
 Bauhinia malabarica Roxb.  Caesalpiniaceae  0.28  0.31  0.48  1.07 
 Bauhinia purpurea L.  Caesalpiniaceae  0.62  0.63  0.00  1.25 
 Caesalpania pulcherrima Sw.  Caesalpiniaceae  0.21  0.24  0.72  1.17 
 Cassia fistula L.  Caesalpiniaceae  0.42  0.45  0.72  1.59 
 Saraca asoca Roxb.  Caesalpiniaceae  0.42  0.31  0.86  1.59 
 Tamarindus indica L.   Caesalpiniaceae  0.28  0.14  0.72  1.14 
 Crataeva religiosa Frost. f.  Capparaceae  0.35  0.35  0.72  1.42 
 Garcinia assamica Kost.  Clusiceae  0.69  0.76  0.72  2.18 
 Garcinia cowa Roxb.   Clusiceae  1.04  1.08  0.02  2.14 
 Garcinia pedunculata Roxb.   Clusiceae  0.07  0.07  0.22  0.36 


Mesua ferra L.   Clusiceae  1.60  1.70  0.86  4.16 
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Termanilia chebula Retz.   Combretaceae  0.55  0.56  0.72  1.84 
Termanilia myriocarpa Heurck   Combretaceae  0.35  0.24  0.73  1.32 
Terminalia arjuna DC.  Combretaceae  0.42  0.28  0.86  1.55 
Terminalia belerica Roxb.   Combretaceae  0.49  0.56  0.01  1.05 
Dipterocarpus manni King   Dipterocarpaceae  0.49  0.42  0.73  1.63 
Dipterocarpus turbinatus Gaertn.  Dipterocarpaceae  0.49  0.49  0.01  0.98 
Shorea assamica Dyer  Dipterocarpaceae  0.69  0.73  0.73  2.16 
Vatica lanceifolia (Roxb.) Blume  Dipterocarpaceae  0.35  0.31  0.80  1.46 
Diospyras taposia Ham.  Ebenaceae  2.36  2.74  0.90  6.00 
Cordia fragrantissima Kurz.  Ehretiaceae  0.42  0.52  0.74  1.68 
Elaeocarpus floribundus Bl.   Elaeocarpaceae  0.83  0.63  0.01  1.47 
Elaeocarpus robustus Roxb.  Elaeocarpaceae  0.83  0.87  0.84  2.54 
Elaeocarpus sphaericus Gaertn.  Elaeocarpaceae  0.76  0.63  0.06  1.45 
Aleurites moluccana (L.) Willd.  Euphorbiaceae  0.35  0.38  0.27  1.00 
Antidesma acidum Retz.  Euphorbiaceae  0.21  0.10  0.75  1.06 
Antidesma ghaesembilla Gaertn.  Euphorbiaceae  0.35  0.45  0.59  1.38 
Antidesma velutinosum Blume  Euphorbiaceae  0.28  0.35  0.81  1.43 
Baccaurea remiflora Lour.   Euphorbiaceae  0.35  0.21  2.45  3.00 
Balakata baccata (Roxb.) Esser  Euphorbiaceae  0.35  0.42  0.49  1.25 
Bischofia javanica Bl.   Euphorbiaceae  0.49  0.49  0.75  1.72 
Bridelia stipularis Bl.  Euphorbiaceae  0.49  0.42  0.75  1.65 
Croton roxburghii Balak.  Euphorbiaceae  0.62  0.59  0.75  1.96 
Drypetes assamica Hook.f.  Euphorbiaceae  0.35  0.28  0.75  1.37 
Endospermum chinense Benth.  Euphorbiaceae  0.21  0.10  0.85  1.16 
Euphorbia neriifolia L.  Euphorbiaceae  0.42  0.38  0.75  1.54 
Euphorbia pulcherrima Willd.  Euphorbiaceae  1.53  1.84  0.89  4.26 
Glochidion lanceolarium Roxb.  Euphorbiaceae  0.14  0.14  0.20  0.48 
Sapium baccatum Roxb.   Euphorbiaceae  0.35  0.56  0.88  1.79 
Sapium eugeniaefolium Benth.  Euphorbiaceae  0.49  0.52  0.76  1.76 
Trewia nodiflora L.  Euphorbiaceae  0.49  0.45  0.00  0.94 
Castanopsis purpurella (Miq.) Balak.  Fagaceae  0.42  0.24  0.85  1.51 
Castonopsis indica DC.   Fagaceae  1.60  1.39  1.77  4.76 
Casearia glomerata Roxb.  Flacourtiaceae  0.35  0.38  0.00  0.73 
Flacourtia cataphracta Roxb.  Flacourtiaceae  0.55  0.38  0.76  1.69 
Gynocardia odorata R. Br.  Flacourtiaceae  0.35  0.28  0.76  1.38 
Hydnocarpus kurzii Warb.   Flacourtiaceae  1.25  1.35  0.03  2.63 
Engelhardtia spicata Lechan ex Bl.  Juglandaceae  0.76  0.83  0.76  2.35 
Couroupita guianensis Aublet.  Lacythidaceae  0.69  0.90  0.76  2.35 
Lagerstroemia reginae Roxb.  Lacythidaceae  0.62  0.63  0.76  2.01 
Garcinia xanthochymus Hook.f.  lamiaceae  0.55  0.59  0.86  2.00 
Vitex peduncularis Wall. Ex. Schauer  Lamiaceae  0.21  0.17  0.73  1.12 
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