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Abstract
This study assessed the status of otter distribution in Narayani river basin, within the CNP from Sikrauli to Tribeni barrage at international border with India. Searching of otter signs over a 75 km linear transect of river by using floating boats through taking GPS points in each of 1.5 to 2 km indicated the presence of otter signs such as tracks, spraints, rolling/slides, scrapes, scent marking sites, and resting sites towards the park’s bank. Similar physical nature of river basin morphology in between Bhosar ghat to Amaltari Post (Zone 11 & zone 111) islands characterized by more braiding channels, moderate current, shallow depth, islands in between the braided channels, Saccharum sp & sandy islands on the edge of channels, good escape cover adjacent to water bodies have shown strong habitat preferences thus limiting their distribution in such zones. Of the 150 GPS survey points, 22 suitable, 61 potential & 77 not suitable. The study pointed out that the absence of otters from other zones may be attributed to several factors like habitat degradation, human disturbances, high depth of river, current, some patches of sandy and muddy islands along the shoreline, boulders and rocky cliffs on the edge, high fishing pressure, stagnant condition of river due to the impact from construction of Gandak barrage thereby showing less habitat suitability for otters. Tracks were recorded mostly in sandy and muddy substrate along the shoreline of river adjacent to good escape cover of Saccharum, Phragmites & Typha sps. Pugmark identification and measurement in different places showed bigger footprints with a maximum total length of 11 cm & total width of 8 cm indicated the presence of L. perspicillata. Sprainting site was observed  mainly in elevated sandy banks in the vicinity of braided channels, confluences of braided channels & dense escape coverage of Saccharum spontaneum  in a slope between 100- 450. Single spraint and rolling on dry sand in scat station was observed in a bank angle of 100- 450. Lack of strict enforcement of parks rules and regulations, patrolling, awareness, over fishing, poisoning in swamps, marshes in shallow channel, use of Tiyari net, grazing, sand and boulder extraction were the major threats effecting the otter populations. Enhancing awareness, regulating the fishing activities in otter habitats and declaring the areas from zone II and III as a otter conservation zone.

1. INTRODUCTION

Otter is a mammal of the Mustelidae family and are very elusive nocturnal animal that are rarely seen. They are semi-aquatic and favor a range of wetland habitats including rivers marshes and lakes and are capable of traveling long distance in search of food. Although knowledge and distribution of otter is not well- known in Nepal, their populations have declined as a consequence of overall loss of natural habitat and killings (Acharya, 1997). Specifically, Lutra lutra has been found in Begnas and Rupa lakes and West seti River basin and is widely distributed in mountain wetlands (Acharya, 1994, Yonzon, 1998). The lutra perspicillata has been widely distributed in the major river basins of Nepal (Koshi, Narayani, Karnali& Mahakali). The status of smooth coated otters in Narayani River of Chitwan National Park has also been identified (Evan, M et al 1985). The distribution of this species is still unknown in Nepal. In Rupa and Begnas lakes, otters are killed by trapping the animal using nets, chasing the animal to exhaustion and shooting (Acharya 1994). The inventory prepared by IUCN has identified different ethnic group that are dependent on wetland resources that are in one way or other are also involved in otter harvest. There are eighteen Wetland Dependent Ethnic Groups in Terai of Nepal (Bhandari, 1996). Many these groups are dependent for food and nutrition from fishing. Given the status of knowledge and distribution order of otters, their populations have been declined as result of overall habitat degradation and hunting (Acharya, 1998). 
Otters show themselves as curiously vulnerable, with a life history so insecure that in some ways it is surprising, not that many have gone from their haunts, but they are still present at all, along banks and coasts (Kruuk, 2006). It is an animal of larger water bodies, especially rivers and dams, favoring rocky shores or banks with dense vegetation, also occurring along sea shores and in mangrove areas (Kruuk, 2006). Habitat selection may be fundamental for conservation management, and many aspects of the otter’s environment have a direct bearing on the animal’s society, behavior and populations (Kruuk, 2006).

Almost all of them use any kind of water that holds sufficient prey, generally preferring shallow and well vegetated waters and banks. In general, all otters are shown to be highly tolerant of differences in landscape, vegetation or human land-use, of human disturbance, and sometimes even of industrialization or urbanization (Kruuk 2006).

Some of their important prey species are vanishing, and they are unusually exposed to human made changes to the environment such as climate change, pollution and over-fishing (Kruuk 2006, Hussain 2002). Otters need unusually large amounts of food, and the conservation of this single requirement, in terms of their survival and conservation, are profound and wide ranging (Kruuk 2006.).

Otter conservation involves reducing habitat fragmentation and protection of appropriate habitat since otter presence indicates good water quality and a healthy wetland habitat. Conversely, researches indicate otter populations to have been reduced as a consequence of pollution and hunting (Acharya, 2006). As obligate aquatic carnivores, otters can be used to draw attention to larger issues such as water quality (Stevens et al 2007). Problems associated with the survival of otters, however are the result of their living in a potentially energetically hostile environment. They are also sensitive to environmental changes such as poorer water quality, toxicity in aquatic plants and disturbance to the terrestrial habitats adjacent to waterways (Anoop & Hussain 2005). Otter populations susceptible to the vulnerability of natural resources system that threat to ecosystems from land fragmentation, and increasing infrastructure from human activities and their growth. Therefore conservation also requires minimizing further disturbance of the physical landscape and avoiding further fragmentation of the unique mosaic of plant and animal communities (Acharya and Rimal 2007). Thus protecting the integrity of natural communities as well as extractive resources (e.g. timber, water, agricultural production, and construction materials) and this also impacts fundamental natural processes (e.g. the hydrologic cycle, ecological succession, and biodiversity) which are crucial to management efforts. 

Acharya (1998) indicates impact of anthropogenic pressure as evident by his field research, the absence of tracks, scats, holts, resting and grooming sites on both sides of river bank from the Sauraha-Bhimle Ghat. Such activities mainly attributed to over fishing and degrading good cover for otters, especially their habitat conditions. The observation of large number of signs of otter presence around the Rapti and Narayani river confluence within the 6 kilometers stretch would reflect the better protection of their population where habitat features acts as a shield or barrier itself making it more attractive for otter to dwell where its access to find fish is available and the habitat is well sheltered (Acharya 1998).  Fishing is a normal activity of the local inhabitant for home consumption or for sale in various rivers of Nepal. However, professional fishers from the Terai and India are also involved in fishing commercially in Narayani and Rapti rivers to escape competition elsewhere (Payne et al ). This is an indicative of the need for understanding of the otter’s behaviors especially relating to the availability of food and habitat. The changes in global system and the inherent uncertainty require changing human interaction with the natural system that supports humanity (Handmer, 1996). Thus sustainability requires linking human-well being with conservation of species that are indicator of changes in a natural system. 

Otters are present in suitable habitat (shallower water, moderate current, sloppy sand and clayey riverine banks with good coverage of riparian vegetation) (Acharya, 2007). It further uncovers the fact that habitat selection observed in the study area also related to the prevalence of prey species.  Studies were done in Periyar Tiger Reserve in India also supports the notion that the confluence of streams at low depth with high fish populations provide otters with food accessibility (Anoop & Husasain, 2005). Hence such important habitat (wetland) is under threat due to growth in human population and their dependence on wetlands and natural resources resulting into over exploitation of marshes, swamps, and oxbows. This may mean integrated approach that regards physical, biological and cultural factors of the river basin ecosystem (Smith, 1993). 

Understanding and evaluation of the species status in the nature require reliable scientific data on the species ecology, behavior and population before they are classified into specific threat category. Then only successful conservation action plans could be tailored to reduce the vulnerability of animal. There have been reports on the fur trade of otter, which indicates that the population of otter is declining. 
Status of Otter in Nepal

Little attention is focused to otter conservation in Nepal as compared to flagship species. Knowledge on status and distribution of otter is little known. Otter species are reported by Hodgson1839, Corbet & Hill 1992, IUCN 1992, Acharya 1991 and 1998. Lutra lutra is common in mountain streams, rivers and lakes. Studies carried out by Acharya 1991 and Yonzon 1998 reported the presence of Lutra lutra from Begnas and Rupa lakes and West Seti river basin. The largest otter species of Nepal, L. Perspiciallata have been distributed in the major river water basins: the Koshi, Narayani, Karnali and Mahakali. Evan, M et al 1985 have revealed healthy population of smooth coated otters in Narayani river of Royal Chitwan National Park. Acharya’s (1998) study on otters in Rapti River has indicated very spares otter population. There is an urgent need for further data on status of otters in major river water basins of Nepal as country has very few data on otter’s biology and ecology (Acharya 1998).

But the information as status and distribution of small-clawed otter Amblyonyx cinereus is still unknown in Nepal. Hodgson 1839 had reported this species from Sikkim, Nepal, Southern China and Assam. Otters attract to considerable amount of public attention largely because they are such appealing animals protection, by itself, will achieve very little in the long term, if the human population continues to regard otters a pests or as merely an exploitable resource.

Illegal hunting for pelt is also a serious problem as reported by the researcher 1991 (NEF, 1996). In Rupa and Begnas lakes, otters are killed by i) trapping the animal using several nets, ii) Chasing the animal to exhaustion & iii) gun. Traditional hunters from Humla and Jumla, who sell their pelts in India, also kill a number of otters. Such trade, although on a very small scale, has led local to harvest otters themselves. In 1997 about 5 otters were reported to be killed in Dhung Gad in west Seti River (Yonzon, 1998). The effect of hunting and level of persecution / protection are unknown in Nepal (Acharya 1998, Conray, J., Melisch, R. and Chanin, P. 1998). 
Otter is an elusive vulnerable indicator and charismatic species that are popular in many developed countries (Stevens, 2007). Otters are found in oceans, rivers lakes, and marshes, wherever there is clean, unpolluted water undisturbed bank side cover, and a good food supply (Foster -Turley 1990). As is typical of animals at the top of the food chain, otters are among the first species to disappear where their environment is contaminated by pollutants such as organ chlorines like PCBs (Mason and Macdonald 1986).Otters are amphibious, foraging largely in aquatic habitats, both freshwater and marine, though also take terrestrial prey (Mason1990). Otters are a top predator in a wetland system and as they use both the land and aquatic habitats they are an ideal indicator species as to the health of these environments (Yoxon 2007). The smooth otter is generally larger than the Eurasian otter, with short, smooth fur and large, thickly webbed feet. It lives in large rivers, estuaries and coastal mangrove swamps and requires undisturbed forest or scrub adjacent to the water for security (IUCN 1992). The smooth otter was the one most often in the lower, slow-flowing parts of the river, and in dams (Kruuk 2006).In most of its range, it is sympatric with the Asian small-clawed otter and sometimes with the Eurasian otter(IUCN 1992). The diet of smooth otter consists mainly of fish, with crustacean being important in coastal areas. Where they occur in the same areas as Eurasian and small-clawed otters, the smooth coated otter is most piscivorous, taking the largest prey, often as socially organized foragers, more cooperative than any of the otters (Kruuk 2006).. As obligate aquatic carnivores, otters can be used to draw conclusions to larger issues such as water quality (Stevens, 2007). As mega fauna attractive for conservation, this top predator in wetland system has been neglected for its conservation despite its increasing trade for fur (Hussian, 2002, Yonzon, 2006). Yonzon (2006) indicates increasing wildlife crime in Nepal.

Otter has been used as flagship species in Tanzania to garner support for conservation among different socio-economic and resources user’s groups, using for both sport and subsistence fishing communities (Stevens, 2007). Habitat fragmentation has had a significant impact on otter populations but over hunting is now threatening survival in many areas, especially in many Asian countries (Yoxon, 2007; Yonzon, 2006; Hussain, 1997). The success of conserving threatened species depend much on knowing their basic biology, including distribution, abundance, life history strategies, genetic diversity, and sources and status of factors affecting their survival (Kruuk, 2006; Lee, 2007; Acharya, 2007)). In Bangladesh, fishermen who depend fishing to support their livelihood fish with otters Lutra perspicillata, for the last two hundred years and play important role in otter conservation (Feeroz, 2007). Knowledge and ignorance toward the conservation of species are critical for policy actions for conservation. However, successful application of scientific knowledge is affected by decisions maker’s choices to seek short term, specific, economic and political interest over the longer terms and diffuse overall interests and welfare of society (Gutleb, 2007). 
Objectives
The following were the objectives of this study:
· Determine distributional status of otter in Narayani river

· Generate awareness and education 

· Review and develop understandings of otters as an aquatic indicator species 

2. MATERIALS AND METHODS
Study area
The study was carried out in Narayani river of Chitwan National park (270 34' to 270 68' N and 830 87' to 840 74' E) including the buffer zones from northern boundary of park (Sikrauli) to Tribeni barrage at international border with India. Chitwan National Park is renowned for the conservation of some of the world’s most endangered species, including rhinoceros, tiger, gaur, gangetic dolphin, otter and gharial in their natural habitat (CNP Management Plan 1975- 1979). The Park occupies an area of 932 km2 in the Rapti Valley of the Siwalik physiographic region, while the buffer zone (270 28' N to 270 70' N and 830 83' E to 840 77' E) extends 750 km2 area.
Fig 1: Land use of Narayani river
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The Narayani River ((also called the Gandaki} is a snow fed river, formed by the confluence of Kaligandaki and Trisuli rivers. The total length of this river is about 338 km, and the average flow ranges between 1000 to 1700 cum/s but maximum flow ranges from 10 to 700, 000 cum/s during the monsoon season from June to September (Pandey 1987 in Maskey, 1989).

The Narayani river flows southwest for 30 kilometers from a gorge in the Mahabharat Range to the Rapti confluence and then flows westward for a further 25 kilometers along the base of the Someswar Hills before turning south through a very narrow gorge in the Siwaliks between the Dauney and Someswar Hills until it reaches the Nepal-India border (Laurie, 1978). The bed of the Narayani River is very broad consisting of a large number of channels and islands with a width of up to 4 kilometers. The floodplain varies with the altitude, ranging from 250 meters to 150 meters (Pradhan, 1989). 

The climate of Chitwan is subtropical with a summer monsoon from mid-June to late September and a relatively dry winter. The average annual rainfall is about 250 cm, with the most occurring between June and September. The post-monsoon season between November and January is cool with the daily average temperature reaching 24 0 C during the day and droppings to about 7 0 C at night.
     Table: 1 Study zones in Narayani river basin     
	S.N.
	Zones
	Areas

	1.
	I
	Sigrauli Ghat at northwestern boundary of CNP

	2.
	II
	Gida Post, Pipharar, Dibyapuri, Simra, Sisuwar, 

	3.
	III
	Banderjhola, Gohithis, School Tappu, Bhosarghat, Kauwathis, Badrajaghat Lamichaur, Majurtik, Meghauli, Chaukighol, Sisabas, Khoria Mohan, Amaltari Temple

	4.
	IV
	Baramthan, Ratanpur, Gaidakhasa, Laidaghat (Seri), Tamaspur, Kolkatta Tapu Nunah, 

	5.
	V
	Darasingh, Kathona, Velloji, Odra Odri Khop, , Kahah Khola

	6.
	VI
	Gohigajara, Tribenighat


Table 2: Morphological characteristics of study zones 
	S.N
	Zones
	Morphological characteristics of river

	1.
	I
	Main river channel bifurcates into two channels draining along Chitwan & Nawalparasi Districts, few braided channels, Saccharum islands and sands on the edge of shallow channels

	2.
	II
	Several braiding channels, large islands in between the channels, patch of Saccharum islands on the edge of shallow channels, sand, boulders & pebbles in between the channels 

	3.
	III
	Larger zone comprises  more braided than other zones, large islands on the edge & in between the channels, patches of sands &Saccharum islands in between the channels, channels draining across Chitwan and Nawalparasi converge into a s\large single channels close to Amaltari ghat Rapti &Narayani confluence at Golaghat , patches of sands on the egde of confluence are & riverine forest on the edge of park

	4.
	IV
	Single channel with some braided channels, large islands, patches of sands, Saccharum islands in between the shallow channels, sands, pebbles, &boulders on the edge of shallow channels. River channel seems to be stagnant condition downstream from Kolkata island, opposite to Kolkatta island about 400 m downstream is Sukraj island, From Gaidakhasa river channel drains along the side of Churia hills on the left, in between Gaidakhasa & Seri deep water , From Bagban river flows in between Churia hills    

	5.
	V
	Single river channel, river loop, Left part Kathona in Chitwan characterized by sand bank Saccharum, Banana, Dalbergia sisso & Phragmites, Right part is Vellougi in Nawalparasi characterized by rocky cliffs about 6m, Bombax ceiba & Shorea robusta forest, Dauney ridge,  suitable habitat for Asian Rhino, nestling site of Gharial crocodile  

	6.
	VI
	Single river channel, Kanha river joins with main channel of Narayaniand Narayani confluence, suitable habitat for tiger as plenty of tiger pugmarks recorded, Gandak barrage impoundment.  


Fig 2: River basin morphology
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Methods
Reconnaissance Survey

A week long reconnaissance visit was organized in study site during Oct 2008, with intent to familiarize the research activities and exploring the otter bearing sites, potential habitats, and planning for detailed otter survey. A cursory survey was conducted from Sikrauli to Tribeni barrage during January 2009 to gain insight of on key otter bearing areas, potential habitats, threat to otters and locate camping sites and camera trapping sites.

Otter survey

Based on the cursory survey detailed otter survey was conducted during January and June 2009 to gather data on otter status, habitat use, suitability and key and potential habitats and threats. Survey was conducted by hiring three dugout canoes including six fishermen, and three experts. Standard survey methods was assorted to assess the distribution of otters by checking  600 m stretch of river with 50 m width in every 1 or 1.5 km on both banks of river. The sampling was started from vantage point Sikrauli and ended in Tribeni Ghat at the international border with India over 75 km stretch of study area.

The survey technique depends on finding the animal’s faeces, the so-called spraints (or scats), and its footprints. The survey method was followed essentially that of Macdonald (1984, 1988), Macdonald and Mason, 1983; Macdonald and Mason 1985, Chehebar (1985), Hussain (1993), Hussain and Chaudhary (1997) Binner & Reuther (1992) with modifications made by Foster-Turley (1998, 1992) in searching for signs of otter activity and different species of otter along fixed length of riverbank. According to Macdonald and Mason (1986), the number of signs left by otters in a certain area can be used to evaluate their population status, patterns of activities and habitat preferences.

The survey was started by choosing a vantage point sandy island at Sikrauli, The reason for such a starting point is because otters very often set scent marks combined with defecation at such points, such leaving ‘notes’ and ‘information’ in their environment to other otters (Gorman & Trwbridge 1989, Kruuk 1991, Rozhnov & Rogoschik 1994). A survey site was considered positive for one species of otter if footprints and/or spraints of this species were found within this 600 m stretch (for species determination from footprints and spraints. If no signs were found within this distance, the survey site was considered negative. Other otter signs, such as holts (dens), slides, and food remnants counted as positive records only if supported by presence of either spraints or footprints. Additional data (i.e., footprint measurements, records of predators or other mammals) were registered on a record-sheet. 

Habitat Analysis

Important habitat variables were collected to ascertain the otter availability and its close relationship with them. Environmental variables (bank side condition, water current and depth, prey availability, associated faunas, bank slope, river depth, escape cover distance, basking and grooming sites, and vegetation). Holts was identified by following the otters and depicted by recording distance from water, distance from maximum water level, substrate type, vegetation type, mean water depth, river width, shade and slope. Similarly for grooming sites, distance from water, percentage of grass cover, per cent area of sand and mud in rolling places, slope of the bank, and water depth in the foraging areas, underwater substratum were recorded.

Footprints/pugmarks/Spraints/scats
Otter presence was derived from their tracks in the many large areas of mud and sand along the banks of river. Footprints were measured with a ruler, taking the greatest width, i.e. across toes one and five. Tracks were studied and prepared a plaster cast of print for identification. Plaster cast of the fresh tracks was prepared in Bhosar ghat, and Kujouli.as reference collection of plaster cast may eventually gave evidence for a species occurrence. Spraints were collected for habitat selection and home range.

Hydrological Variables 

Discharge of the river in every 1.5 or 2 km transect in a linear stretch of river 1 from Sikrauli to Tribeni barrage was measured by current meter to study the association of river discharge on presence or absence of otters and investigating the changes in distribution pattern of otters in river basin. 

Camera trapping 
Automatic cameras (Stealth Cam SCT- 1550) were fixed to trap the species in Baluwaghat, Tin Bhangala, Kujouli, Dibyapuri & Bhaluchothar. Four sets of automatic camera were placed along sandy and muddy shores of braided channels where fresh otter tracks were found. The camera traps were set at 24 hrs active, number of pulses = 6 photos /m, camera delay (CD) = 1 m.equipment which combines a fully automatic 5.0 megapixel scouting camera with a passive infrared heat-in-motion detector. 

The camera traps were placed for three weeks in Baluwaghat, Tin Bhangala, Kujouli, Dibyapuri & Bhaluchothar. Due to high discharge in river pre-monsoon, cameras were located 50 cm above the ground, taking into consideration of possible changes in water level, that may swept the equipment.

Interviews
During the survey, fishermen, trappers, local tribes, hunter, nature guides, park personnel, community based organizations were interviewed to generate information. This was helpful to understand overall picture on otter status, illegal trapping/hunting and of other aquatic fauna and also helped to assess local attitudes for possible otter conservation.

Data analysis

The river sketch map, topographic map and details of park were interpreted and analyzed to move forward in daily actual field survey. Co-ordinate values reading point was also identified in the map to make it easy in searching otter signs and interpretation of date. In the field survey the location of the survey station identified by using a GPS instrument. The GPS data were processed by GIS software.  GIS map was prepared to describe the spatial distribution of otters and key otter habitat. GIS map was produced indicating otter habitats and their niche. The GIS layer was obtained from the Department of National Park and Wildlife Conservation (DNPWC) and. map was prepared with the Technical support of SEEP Water. Data was processed and analyzed according to the nature of data. The map relevant to the distribution was analyzed and interpreted by geographic information system (GIS) software (ILWIS, Arc View) to produce the distribution of the Otter. 

Stakeholder Consultation Meeting 

During the field study, stakeholder in consultation meeting was held at four different places in local Park’s Game Posts with different governmental and nongovernmental organization. Major respondents of this meeting DNPWC staff, CNP staff, BZMC member, FUG member, local people, and key informants. The consultation was focused on promoting level of awareness among communities about the importance of otters and wetland management.  
3. RESULTS

Status of Otter Distribution in Narayani River 
Survey of otters were  done during January and June - 2009 along the linear stretch of Narayani river covering an area of approximately 75 km including buffer zones from northern part of park’s boundary (Sikrauli to the Gandak barrage) at the international border with India. Searching of otter signs was primarily based on 160 GPS points taken in the river stretch (53 in January and 107 in June) in each of 1.5 to 2 km of river by using 3 floating boats or walking by foot in accessible areas. The coordinates of the searching points along the river basin within study site is presented in Fig 3.
                  Fig 3: Survey points

 [image: image3.jpg]Otter Survey Sites in Narayani River





Spatial distribution of otters
The survey was started randomly by selecting a vantage point of “Sandy Island” at Sikrauli and ended in Gandak barrage at international boundary with India to assess the pattern of otter distribution in Narayani River.

The January survey, 2009 recorded large number of otter signs mainly tracks/pugmarks, scats, rolling/slides, grooming, and resting sites in the linear habitat of the western channel of Narayani draining along the side of Nawalparasi district from Baluwaghat to Bhosar ghat mostly restricted in braided channels characterized by sandy Island, muddy sand, elevated sandy banks located in between the shallow channel and main channel adjacent to dense coverage of Saccharum spontaneum. Otter signs were recorded in main channel in Meghauli and Chauki ghol areas along the eastern channel of Narayani draining along the Ghitwan District which ultimately merges with western channel near the Amaltari Post and thereafter becomes a large channel.

The June survey 2009 had recorded otter signs mainly pugmarks in shallow braided channels in .Gidha Post, Near Gidha Post, Teen Bhangala, Near Tinbhangala and Dibyapuri of the channel draining along the Nawalparasi district. The tracks were mostly distributed on the edge of parks bank mainly near the confluence of shallow channel with main channel, muddy and sandy islands in between the shallow channels with good escape cover of Saccharum spontaneum. During the June period, the low occurrence of otter signs on these areas could  be  due to the high discharge in the main channel and submergence of riparian areas of sandy island/muddy sand island during pre-monsoon thereby limiting  the distribution of otters in shallow braided channel with low current, depth, marshes and swamps and oxbow lakes in the vicinity of park to protect from unfavorable habitat conditions caused by flood and possibility of high flush of prey base i.e. assemblages of prey base  in shallow water. 

Comparing the results between both survey periods (January and June 2009) otter signs were not recorded from Amaltari to Triveni barrage. The cause could be of high anthropogenic pressures like over fishing by Mullahs from Tribeni. Commonly they use fishing gears such as Tiyari nets, grazing, extraction of sands/ stones, habitat  alteration, high depth, stagnant condition of river (downstream from Bagan  to Triveni ) by dam construction at Indo Nepal border, rocky slopes or banks along the shoreline of river, with some patches of Sandy Island with Saccharum.

The present study showed that the absence of otter signs and sightings were not recorded from lower reaches of Narayani River like Kathona, Vellogi and Kanha River. Such areas could serve as a potential habitat as providing some habitat suitability i.e. some patches of sandy island on the edge of river with dense coverage of Saccharum spontaneum, and low current. The field observation indicated that high human disturbances have seriously threatened the otter population as otters showed less habitat preferences in such area.  

Key otter habitats

Based on investigation of otter signs, data’s from Parks, fishermen information and with presence or absence of otters, the riverine stretch from Baluwa ghat to Bhosarghat was identified as key otter bearing habitats of Narayani River. The result revealed that similar nature of physical characteristics of river basin morphology in between these areas  including several shallow braided channels, low current, low depth, presence of sandy islands, and dense coverage of escape cover have  provided suitable habitat conditions  to ensure successful conservation and maintaining the minimum viable population in river basin. 
Fig 4: Otters signs

[image: image4.jpg]Observation of L. Prspcillta Signs in Narayani River





Habitat suitability 

During January 2009 survey, fifty three GPS points were established over a stretch of 75 km of river from Sikrauli to Tibeni barrage. The survey identified 7 sites as a suitable/realized, 43 potential and 57 not suitable habitats for otters. Similarly June 2009 survey pointed out  that out of 107 GPS points, 7 suitable, 43 potential and 57 not suitable sites .Combining the findings  of January and June GPS survey 22 sites were suitable, 61 potential, and 72 unsuitable. Habitat suitability observed in Narayani. (Table 3 Fig.)
Table 3 Habitat suitability of L. perspicillata in Narayani River 

	Otter Survey
	Status of Habitat 
	GPS points No.
	Criteria’s 

	
	Suitable
	15
	Habitat suitable, otter signs present 

	
	Potential
	18
	Habitat suitable no otter signs present

	
	Not suitable
	20
	Habitat not suitable, no otter signs present 

	
	Total
	53
	

	June - 2009
	Suitable
	7
	Habitat suitable, otter signs present

	
	Potential
	43
	Habitat suitable, no  sign were not present

	
	Not suitable 
	57
	Habitat not suitable, no otter signs present

	
	Total
	107
	


Identification of tracks/pugmarks 

During the January survey 2009 tracks were found in large numbers along the edge of park mainly in muddy sands, sandy islands in between the small channels, main and shallow channel with good escape cover of Saccharum spontaneum. However, it was not possible to determine how many otters are present in a particular area because it was difficult to distinguish new tracks from old since the dry climate preserves tracks well. Tracks were recorded from Meghauli, Chauki ghol, Mungraha, Kujouli post, Bhosar Tapu, Kauwathis, School Tapu, Gohithis and Sikritapu. The study revealed that otters are mostly concentrated in small channels having shallow depth, less current, small patch of sandy islands, and good escape cover of Sachharum spontaneum, and root debris supported by plenty of fresh tracks and some scats. 

Table 4 Location of tracks and important habitat variables- January 2009

	Location
	Latitude
	Longitude
	Depth (ft)
	Velocity (km/hr)
	 River width (ft) 
	Substrate
	Distance from Bank (ft)

	Meghauli
	27°37’14.7”
	84°12'26.3"
	23.1
	0.33
	907
	sandy
	5

	Chaukighole
	27°36’39.8”
	84°11’18.4”
	4
	1.73
	500
	sandy
	2

	Mungrahabhangala
	27°39’32.1”
	84°15’07”
	7
	1.08
	75
	Muddy sand
	2

	Kujouli Post
	27°39'21.0"
	84°14'24.0"
	5
	
	150
	Muddy sand
	2

	Kujouli
	27°39'21.8"
	84°14'40.9"
	0
	
	0
	sandy
	

	Sikri Tapu
	27°38'20.6"
	84°12'27.5"
	5.5
	0.86
	120
	Muddy
	5

	Sikri Tapu
	27°38'23.8"
	84°12'05.7"
	6
	1.08
	
	Sand 
	3m

	Gohithis
	27°37'09.5"
	84°10'34.4"
	2.5
	0.48
	120 m
	sand
	3m

	Gohithis
	27°38'21.3"
	84°11'55.7"
	6.5
	0.48
	
	sand
	

	School Tappu
	27°38'8.4"
	84°11'23.2"
	7
	1.35
	75m
	sand
	1

	Kauwathis
	27°36'45.2"
	84°09'39.9"
	5.5
	0.79
	150m
	sand
	3.3

	Kauwathis
	27°36'49.3"
	84°10'05.9"
	6
	2.88
	
	sand
	4.95

	Bhosarghat
	27°37'27.9"
	84°10'32.1"
	7
	0.96
	250
	sand
	3


Tracks were occurred mostly in small braided channels where there is little variation in water depth ranging in between 2.5 to 7 ft. In such channels discharge ranges in between 0.33 to 2.88 km/hr showing less variation in velocity of water. River width ranges from 75-500ft. Tracks were largely restricted in the muddy and sandy shoreline. All of the fresh tracks were located in between 2 to 3.3 m away from the bank of river thus showing strong preferences to habitat selection in such habitat variables.     
During the pre-monsoon survey June 2009 in Narayani, otter’s tracks were only recorded in Gidha, Baluwaghat, Tin Bhangala, and Dibyapuri areas especially in shallow meandering channels as well as in the vicinity of confluence of small channels or marshes with main channel of Narayani draining along the western boundary of park in Nawalparasi District. The tracks were mostly recorded in muddy sand banks near the shoreline of flooded marsh or small channels adjacent to main channel. Low number of tracks was observed in pre-monsoon as compared to January may be due to increasing trend of water discharge in the main channel which flooded large areas of islands and banks thereby reducing the foraging, feeding, basking, resting, grooming, slides/plays areas and escape cover areas. Such unfavorable environmental conditions forced the otter’s population towards safer habitats such as shallow tributaries with low current, oxbow lakes and swamps within the park to find protection from flood, availability of prey base flushed by flood and other suitable habitat conditions. Many of the otter signs or otter bearing habitats as recorded in January were fully submerged in June thereby recorded few otter signs in comparison to January as those areas in dry seasons were exposed with several patches of sandy islands with less coverage of Saccharum spontaneum. The depth of water in such foraging areas ranges from 3 to 5 ft thus showing preferences to use such shallow depth. Current of water ranges from 2 to 7 Rev/10sec, indicating preferences to use low current channels 
Table 5 Location of Tracks with habitat variables- June 2009
	Lat
	Long
	Location
	Sign
	     No
	Substrate
	Depth (ft)
	Current (Rev/10sec)

	27⁰39'30.0"
	84⁰13'25.2"
	Dibyapuri
	Tracks  
	
	Muddy sand
	3
	7

	27⁰39'29.7"
	84⁰13'24.7"
	Dibyapuri
	Tracks  
	22
	Muddy sand
	
	

	27⁰39'30.5"
	84⁰13'26.3"
	Dibyapuri
	Tracks  
	22
	Muddy sand
	
	

	27⁰39'43.7"
	84⁰15'36.0"
	Gidhapost
	Tracks  
	
	  Muddy    sand
	5
	2

	27⁰39'53.7"
	84⁰15'39.8"
	Tracks  
	25
	Muddy sand 
	1.5
	9

	27⁰39'24.2"
	84⁰15'35.3"
	Tin Bhangala
	Tracks  
	10
	Sand &boulders
	4.5
	4

	27⁰39'33.3"
	84⁰16'07.9"
	Tin bhangala
	Tracks  
	15
	sandy
	5
	

	27⁰39'33.9"
	84⁰16'07.4"
	Tracks  
	20
	sandy5
	
	


Measurement of Tracks/Pugmarks

The minimum number of fresh/ old tracks occurred in 16 GPS points mostly on muddy sand banks and Sandy Island of meandering channels of main channel draining across the western boundary of park which has been separated from Sikrauli, northern western boundary of CNP. The tracks numbers were between 10 to more than 200. 

Among the tracks measured in 16 GPS locations in January, the minimum total length was 7 cm and maximum total length was 11 cm. Similarly, of the measured tracks the minimum total width was 7 cm. and maximum width was 8.5 cm. The sole pad width ranged from 3 to 6.5 cm. The measured tracks were located from 1 to 5 m from the edge of the water body. Based on such measurement and nature of tracks, we may conclude that the otter species resident to Narayani river basin is Smooth otter (L. perspicillata). This identification revealed the tracks were of L. percipillata as this size was investigated by Kruuk et al 1993, Melisch et al 1996).
The size of foot prints can vary with the texture of the substrate. However, it impossible to roughly estimate the size of the animal by tracks. If the footprints at the widest part is above 7 cm it probably belongs to an adult otter and one less than about 4.5 cm may probably belongs to cub (the footprint width may change from species to species). It was not possible to distinguish footprints of females from those of males. 

Tracing of tracks was done in Bhosarghat, Sikritapu, and Schol Tapu by using a glass tracer which could aid in the identification of species. The measurement of pugmarks of otters is presented in Table. 
Table 6 Measurement of tracks of L. perspicillata in Narayani River
	Location
	Latitude
	Longitude
	Distance from Bank (m)
	Sole pad width (cm)
	Total Length (cm)
	Total width (cm)
	Inter Toes Distance (cm)

	Megauli
	27⁰37'14.7"
	84⁰12'26.3"
	5
	6
	9.5
	8
	1.5,1,1,1

	Chaukighole
	27⁰36'39.8"
	84⁰11'18.4"
	2
	5.5
	9.5
	7.5
	1.5.1.1.1

	Munraha bhangala
	27⁰39'30.3
	84⁰15'07.0"
	2
	6.5
	9.5
	8
	1,1,1,2

	Kujaoli Post
	27⁰39'21.0"
	84⁰14'24.0"
	2
	3.5
	7
	
	1,.5,.5,1

	Kujaoli Post
	27⁰39'21.8"
	84⁰14'40.9"
	3
	6
	11
	
	2,1,1,1

	Sikri Tapu
	27⁰38'20.6"
	84⁰12'27.5"
	5
	4
	10
	7
	1.8,1,2,1.2.

	Sikri Tapu
	27⁰38'23.8"
	84⁰12'05.7"
	4
	5
	10
	8.5
	

	Sikri Tapu
	27⁰38'23.8"
	84⁰12'05.7"
	3
	7
	9
	8
	1.5,1.2,2.0,1.8

	Gohithis
	27⁰37'09.5"
	84⁰10'34.4"
	3
	3
	10
	7
	1.5,1.5,0.5,0.5

	Gohithis
	27⁰37'09.5"
	84⁰10'34.4"
	4
	5
	9
	7
	1,1,1,0.5

	Schooltappu
	27⁰38'8.4"
	84⁰11'23.2"
	1
	4
	9
	7
	1.0,0.5,0.5,1.5

	Kauwathis
	27⁰36'45.2"
	84⁰09'39.9"
	1.5
	3
	8
	7
	1,1,1,1

	Kauwathis
	27⁰36'49.3"
	84⁰10'05.9"
	2
	3
	7
	8
	1,1.5,1.5,1.5

	Bhosarghat
	27⁰37'27.9"
	84⁰10'32.5"
	3
	
	10
	8
	1,.5,1,1,

	Bhosarghat
	27⁰37'27.9"
	84⁰10'32.5"
	         1.5
	
	9.5
	7.5
	1.5,1.5,1.5,1.5

	Bhosarghat
	27⁰37'27.9"
	84⁰10'32.5"
	            2
	
	9.5
	8
	1.5,1.5,1.5,1.5


Scats/Spraints

Scats were recorded from 8 sites namely Meghauli, Chanbude, Chirchiria, Mungraha, Piprahar, Kujouli Post, Sirki Tapu, Gohithis. Field observation revealed that these areas could be considered as key otter bearing habitats because of presence of shallow braiding channels, merging areas of shallow channels, islands in between the channels, low depth of water, low current supported by plenty of root and tree debris. Otter’s spraints were recorded mainly in dry sandy banks in islands characterized by dense coverage of Sacccharum sponaneum, near channel confluences, presence of root debris, logs along the bank. Single spraint were seen on sandy islands between shallow channel and main channel on elevated sand banks. The shape of the scat observed was cylindrical. The sprainting site was supported by large number of fresh tracks. In Gohithis island urination mark was observed in single spraint site. Rolling in single spraint was observed in Mungraha.  
Table 7 Scat Location and habitat variables
	Location
	Depth (ft)
	Current (m/s)
	Wood Debris
	Bank Angle
	DFEW* (ft)
	HFWL* (ft)

	Meghauli(27°3714.7."N,84°12'26.3"E
	7
	0.0923077
	 
	15-45°
	24
	8

	Chanbude(27°39'32.1"N,84°15'32.5"E)
	6
	 
	yes
	15-45°
	6
	 

	Chirchiria(27°39' 30.2."N,84°15'31.4"E)
	7
	 
	 
	15-45°
	6
	4

	Mungraha (27°39'32.8"N,84°15'13.2"E)
	7
	0.03
	 
	15-45°
	17
	7

	Piprahar (27°39'22.2"N,84°14'44.0"E)
	6
	0.375
	yes
	15-45°
	20
	3

	Kujaoli Post(27°39'21.0"N,84°14'24.0"E)
	5
	0.5454545
	10 to 12
	15-45°
	7
	3

	Sirki Tapu(27°38'23.8"N,84°12'05.7"E)
	8
	0.24
	roots debris
	>45°
	8
	3

	Gohithis (27°37'09.5"N,84°10'34.4"E)
	2.5
	0.1333333
	20
	55-60°
	12
	4

	DFEW*=Distance from water edge (ft)
	
	
	
	
	
	

	HFWL*=Height from water level (ft)
	
	
	
	
	
	


Spraints when fresh are black in colour and have a pleasant, sweet-musky odour. As time passes the black colour changes to grey and eventually white with loss of water 

The depth of channels around the sprainting site ranged from 2.5 to 8 ft. Current of the channel was low with less variation. More than 10 woody or tree debris was seen around the sprainting site or for protection from predators. Spraints were deposited on sandy banks having an average bank angle15-45°. The location of spraints from the height of water level ranges in between3 to 8 ft. The distance of single sprainting site from the edge of water was in between 6 to 24 ft. 
Grooming/ Slides and Plays

Grooming is the vigorous rubbing of the fur on loose sand, soil or grass on the ground, or the rolling or blowing of air into the fur. During the field investigation seven grooming and rolling sites were observed. They showed a preference for soil with more than 80 % sand and 15-20 % mud. Rolling /grooming sites were observed in the in Piprahar, Sirki Tapu, Gohithis, School Tapu, in the vicinity of shallow channels. One grooming site was observed in Mehauli in the vicinity of main channel. The depth of water around the grooming sites ranged from 6 to 26 feet. The bank angle of grooming sites ranges was less than 450. The Grooming sites were characterized by patch of sandy islands in between the shallow channels or in islands near the river confluences. The elevated sandy shoreline along the main river channel and dense coverage of Saccharum spontaneum with plenty of woody debris offered habitat preferences. The rolling/grooming sites were situated in between 1 to 3 km from the settlement. These areas were largely influenced by fishing activities in the river.
During 2009, Jan survey, resting place of otters was observed in Kauwathis Island supported by root debris and four fresh tracks adjoining the bank of channel with sandy banks and dense coverage of Saccharum spontaneum.
Table 8. Grooming and rolling sites with habitat variables
	Location
	DFW*
	ED*
	Substrate
	SB*
	WD* (ft)

	Sirki Tapu (270 38'23.8"N, 84 012'03.7" E)
	6
	60
	100% sand&mud
	>40°
	7

	SchoolTapu (270 38'8.4N, 84 0 11'23.2" E
	7
	50
	sand
	15- 45
	7

	Gohithis(27°37'09.5"N,84°10'34.4"E)
	30
	6
	85%sand, 15 barren mud
	45°
	2.5

	Gohithis(27°37'09.5"N,84°10'34.4"E)
	18
	6
	85%sand, 15 %mud
	<45°
	2.5

	Kauwa this(27°36'45.2"N,84°09'39.9"E)
	3
	105
	100% sand
	<45°
	5.5

	Mungraha(270 39' 32.8"N 84015'13.2"E
	26
	25
	80%sand, 20 %mud
	36
	6

	Meghauli(270 37'14.7"N, 84012'26.3"E
	26
	25
	80%sand, 20 %mud
	35
	6

	DFW*=Distance from Water in Feet
	
	
	
	
	

	ED*=Escape Distance in Feet
	
	
	
	
	

	WD*=Water depth
	
	
	
	
	

	SB*=Slope of bank
	
	
	
	
	


Camera trapping
Four automatic cameras were set in different places in 270 39’ 30.7” 84 0 13, 27.6”, 27 0 08’ 49.6” 84 0 13’ 00.4”, 27 0 38’ 52.0” 84 0 13’ 01.3” 27 0 39’ 29.7” 640 13’ 24.7” where fresh otter tracks were recorded and in areas where otters were sighted by some fishermen and Mahouts.  The camera traps were set at 24 hrs active, number of pulses = 6 photos /m, camera delay (CD) = 1 m. The camera traps were set for 2 weeks in Baluwaghat, Tin Bhangala, Kujouli, Dibyapuri & Bhaluchothar. Due to increasing trend in rise of water level in the river during the pre-monsoon, cameras were set up 50 cm above the ground, taking into consideration of possible changes in water level, that may swept the equipment. Similarly, four cameras were set in Dibyapuri along the shallow channel on muddy sand banks near the dense growth of Saccharum for 3 weeks to capture and recapture otter species but failed to get pictures of otters. The research predicts that otters move to shallow channels during the high discharge period and could show changes in behavioral activities like foraging, feeding, grooming, by undergoing migration from the high discharge areas into channels of low current and volumes of water including nearby marsh, swamp in the vicinity of park’s bank within the protected area to safeguard from high current, and possibility of getting more fish flushed into it after flood. Camera traps placed on those areas failed to get pictures of otters. Failure to capture pictures cause was probably because of short time.
GIS map on otter distribution 

Data layers of GIS of the otters habitats and distribution was prepared through incorporating the data from Topographic Map, Google Image compilation and field verification. The resultant GIS map on spatial distribution of otters in CNP will be extremely beneficial to park officials especially in implementation of appropriate conservation activities to ensure its successful conservation and monitoring of otter bearing habitats and populations in Narayani river basin.

Stakeholder Consultations on otter conservation        

Stakeholder consultation meeting focused on conservation and monitoring of otters in Narayani River basin was conducted in collaboration with CNP at four places namely, Gidha Post, Dibyapuri Post, Rajahar and in Gohi Project, Amaltari. Local parks post played a facilitating role to enhance the awareness level on the conservation of otters in the local level, FUG, Park rangers, Game scouts, local fishermen, BZ community forest user groups, fishermen of through community mobilization and encouraging active participation in the conservation. Most of the participants were found to have strong willingness to participate in conservation activities focused on conservation of key otter habitats and maintaining the viable population in Narayani river basin. Most of the respondents stressed that conservation of otters should be integrated with gharial breeding center program 

Key informant interview was done among park officials in order to know the awareness level, population and conservation status of otter in the Narayani River. Game scouts, fishermen and senior technician of the Chitwan National Park remarked that otter species has been declining these days due to high human disturbances in the river, over fishing and industrial pollution and conservation efforts for its conservation are very crucial. Some of the participants mentioned that there is a risk to otter to be trapped in the net used by the fishermen. Tihari jal used by fishermen are very long and they flow on keeping net in one point and they get move on. It is necessary to give awareness program to fishermen to protect otter species from extinction. Park’s staffs were highly interested to get training in the conservation program of the otter species. People were interested in captive breeding of otters if possible supports in awareness; capacity building, finance and technical were available.

Awareness should be given to villagers, disadvantaged groups like Bote, Majhi and also to other higher caste society. According to them in each village, at least two people should be hired, trained for monitoring of the otter. 

The meeting was an eye opener to many of the members of forest users groups as they were unaware about the otter species found in the river near by forest/village. Some of them have heard about otter. They believe that the fish in the river are being declining due to several causes and so do the otter. The main cause is the overflow of people in the river for fishing purposes. It is urgent need to provide income generating activities fishermen and other people to reduce their flow to river. These days the increasing unemployment has pushed people to go for fishing for fun, recreation, food and time pass. Forest Action and Change Nepal brought different Income generation Program. However, this was not sufficient. Dibya jyoti Bote Samuha (Dibyajyoti Fishers group) was granted 5 dhur lands by buffer zone for Crocodile, Tortoise and fish Farming. People were willing to protect and farm otter if financial, technical support is provided. Community forest users groups will make awareness about otter through discussion program in their monthly meetings.

A cluster level meting conducted among the fishermen community of Narayani was  held in Amaltari island identified a number of challenges to otter conservation including increasing movement of people and  more fishing boats in river , number of other peoples than traditional licensed fishermen, poisoning in swamps/ marshes and small channels  , industrial pollution, habitat degradation or alteration by monsoon flood , risk of trapping in Tiyari nets, inadequate patrolling for controlling illegal activities, which was responsible for declining otter populations in Narayani. Several fishermen stressed the need of promoting conservation awareness, controlling human disturbances especially fishing during March &April in nesting sites of crocodiles and monitoring in key otter habitats, establishing community based otter group, skills on surveying and monitoring of otter populations and protecting the key habitats of otters (Baluwa ghat to Bhosar Tapu) as an otter sanctuary.  

We can conclude the following challenges and opportunities for the otter conservation.

Table 9 Fishermen perception of challenges and opportunities to otter conservation

	Challenges
	Opportunities

	Lack of awareness
	Promote awareness through different users groups, eco-clubs

	Declining fish population due to over fishing
	Interested to participate in otter conservation activities  through establishing otter group at local level 

	Poisoning in marshes, small channels during monsoon for massive harvesting of fish which ultimately affects otters as well.
	Protecting the sensitive habitats of otters by declaring as a special protection zone  

	Industrial pollution 
	Provide alternative IGAs to support fishermen 

	High human disturbances in the river 
	Time limit to the people entering to rive boundary

	Increasing fertilizer use to raise production of crops causes pollution or eutrophication of water bodies
	Promote bio-pesticides from available resources of forest.

	Inadequate Patrolling and enforcement of appropriate conservation efforts to aquatic species conservation  from park officials
	

	Increasing unemployment in the area 
	Provide employment opportunities through initiating otter captive breeding


On the basis of interaction with local communities following modalities would be useful to conserve the otter populations through people awareness (Table 10).  
Table 10 Proposed Modalities of Awareness/Education for Otter Conservation in Nepal

	Target Groups
	Objectives

	Wetland Dependent people
	Awareness and Capacity Building

Activities: Enabling them on otter conservation, and Education for their children, providing incentives in the form f capital or cash for fish farming

Methodology{ Involvement in surveying and Monitoring otter Population

	Policy Making Agencies
	Advocacy and lobbying

Activities: Training seminars

Methodology: incorporation of otter issues in national plans and strategies

	Government Agencies
	Awareness, Information Dissemination

Activities: Arranging seminars, trainings, training on surveying and monitoring , Involvement in otter conservation projects

Methodologies: Familiarization of otter action plan

	Non=government Agencies
	Awareness, Building networks, Capacity Building

Activities: Seminars/Trainings, Field trip to water bearing areas

Methodology: Active involvement in otter networking

	Media
	Training and Awareness Program, Science Knowledge

Activities: Talk programs, presentation on otter conservation issues, arranging field trips to the sites

Methodology: providing case studies, Video films

	Educational Institution
	Seminars, Field trips, Trainings, Curriculum development

Activities: Training in surveying and monitoring

Methodology: Encouraging them to carry out research on otter son otters for their dissertation works

	Private Sectors
	Awareness in the issues

Activities: Arranging meetings and trainings, providing brochures and leaflets

Methodology: Site visits to familiarize the pertinent otter conservation issues, Recreation program


Threats to Otter Population

Most otter species live at low population densities, largely because their food sources are widely dispersed and the environment is therefore unable to support a high density of top predators, within a restricted area. This natural system of regulating the population density introduces problems for many species should they become over-exploited and hence threatened with extinction, since there will not be a surplus of animals. Furthermore, should their habitat be destroyed or fragmented, animals cannot negotiate their way through hostile environments and recolonization is therefore prevented. 

Otter populations are largely threatened due to over fishing, poisoning, industrial pollution, high movement of people for resource extraction, grazing, boulder and sand extraction,  illicit timber cutting. Fishing was the major threat in most of the studied sites. 

Fishing

Fishing practice was rampant throughout the river basin (see fig.). Chitwan National Park have provided the fishing license to fishermen living on fringe of the river to regulate fishing, human movement, and exploitation of aquatic resource and improvement of crocodile habitats. These fishermen such as Majhi, Bote’s, Musahar were involved in fishing activities from Bhosarghat to Dibyapuri. In Srigajaghat, Jogimara about 10 to 12 fishing boats were seen thus showing high fishing pressure. Besides, these wetland dependent communities, others are also intensively fishing in the river on both banks of river resulting to scarcity of fish prey base, disturbances to otters and habitat degradation where key otter bearing habitats are found. Inadequate patrolling to control fishing activities and human disturbances are involved in the decline of otter populations. Though restriction is imposed on the use of resources inside the protected areas, large numbers of fisher men were fishing on the edge of protected area by using large fishing net which largely threatens the otter population and other key indicator species of river basin.

Mullah fishermen from Tribeni and India use the large stretch of water from Tribeni to Bagan for fishing. They use Tihari jal for fishing which collect many small to large fish. Occasionally, Gharial and otters may entangle in these nets. 

Especially, in the downstream areas Mullahs from Tribeni used large nets (Tiyari fishing net) to collect all the fish from the specific area which further threatens the fish assemblages, otters, and crocodiles. It was found that the otter species had been threatened because of the high human interference in the river. Fishing in the river was found to be the major threats to otter population. Some respondents mentioned that otters were occasionally trapped in large fishing nets (Tihari Jal). 

Small sized mesh nets are often used which removes both adult breeding stock and fingerlings from the populations reducing the possibilities of future breeding and recruitment from the areas. Poisoning in the marshes and swamps connecting to main river channel have affected the otter populations and caused habitat degradation. 

Industrial Pollution

The most widespread form of pollution is organic waste from domestic and industrial sources. There is a little doubt that pollution could be the cause of otter population decline. Increasing industrialization is leading to increase in pollution loads from factories. Discharges from the Gorkha Brewery and Bhrikuti Paper and Pulp factory and Pharmaceutical and Gill Mary were the major sources of pollution in Narayani River affecting otters, crocodiles, fish and other fauna. 

Grazing 

Traditional socio-cultural and agricultural practices in the terai favor high cattle population. This has exacerbated grazing pressure on grassland and forest through a proliferation of unproductive cattles. High grazing pressure was recorded in Gohithis, Badraughat, Ratanpur, Gaidakhasa and Seri. Lacks of alternative places for cattle grazing, inadequate awareness and inadequate patrolling have seriously disturbed the riverine habitat thereby threatening the otter populations.  

Sands and Boulder extraction 

Sand and boulder extraction was observed around the key otter habitat near Gidha Post. Such activities were also observed in between Gohigajara and Tribeni. These activities may severally affect otter habitats.

Hunting and Trapping

Otters are still hunted for their pelt, meat and uterus thought to have medicinal value, but the effects of hunting in their populations are unknown.

4. DISCUSSION
Otters are top predators in a wetland system and they use both the land and aquatic habitats. They are an ideal indicator species in the health of these environments (Yoxon 2007). Otters have been referred to as “flagship species” for wetlands and aquatic habitats” (Foster- Turley 1996). These are indicator species of wetlands with ample water (Polechla 2000). Sampling of otter signs was done over a 75 km habitat of Narayani River within the CNP by selecting vantage point at Sikrauli (the northwest park boundary), then continued up to Tribeni barrage, international border with India. 

Field investigation during January and June 2009 indicated that otter signs occurred in 22 sites (15 in January and 7 in June) on the edge of park side of Narayani River. The occurrence of otter signs like tracks, spraints, grooming, resting place, and rolling sites were recorded only in zone II and III including Gidha, Dibyapuri, Tinbhangala, Baluwaghat, Meghauli, Chauki ghol, Mungraha, Kujouli Post, Bhosar Tapu, Kauwathis, School Tapu, Gohithis and SikriTapu mainly restricted towards park’s side bank. The large number of signs covering the whole length of Narayani River within the park would seem to be indicative of a healthy otter population (Evans, M.et al 1985). Their study recorded otter sightings and signs (e.g. tracks, scats, holts, slides/plays and holt) on the park side which acts a vital refuge for Smooth coated otter. Their study area may have been able to support 8-10 family groups (Evans et al, 1985). Similarly, findings of otter study  in the Rapti corroborates with the results of this research as large number of signs were restricted to the banks on the park side bank only from the lower sections of Rapti near the confluence with Narayani, (Acharya, 1998). This would seem to be indicative of a very sparse otter population in Rapti. Scat density of otter in the study area was 1666.66 Km2. The population density of otter based on scats density was 15.841 Km2. The population of otter in 1.32 Km 2 was 21.2 otter (Bhandari, 2008). Thapa (2002) found that smooth coated otters are rare outside the BNP’s border in the Karnali River, while in river flowing inside the park, they are still common. A minimum number of 35 smooth coated otters were estimated for Geruwa River in Bardia National Park (Thapa, 2002). 

We can conclude that habitat alteration and degradation, human disturbances, and over fishing were the pertinent issues responsible for loss of otter habitats and population from Narayani as large number of signs and sighting of otters occurred in the past is now occurred in  few areas especially in zones II and III. Human settlements, habitat destruction, and over harvest were undoubtedly responsible for extirpation from some portions of their range, especially those areas of marginal habitat (Toweill and Tabor 1982; Melquisr and Dronkert 1987).

There is no simple method for census of river otter. The distribution and presence of otter in an area can easily be determined by searching the tracks, scats, and other signs (Melquist and Dronkert 1987). Otters are secretive, thinly distributed and largely nocturnal, their presence and status have to be assessed by counting the number of signs, particularly spraints, left by the animals on waterways. There are a number of factors influencing marking intensity (Macdonald & mason, 1983), so that this measure cannot be used as a direct indication of population size (Macdonald & Mason, 1983). Nevertheless, there is a general relationship between the level of marking and the success of the population with fragmented declining population leaving fewer signs than healthy breeding ones. 

A survey of river bank reveals the number of signs which indicate the presence of otters, although not necessarily their abundance (Jenkins and Burrow, 1980). The absence of otters signs in an area does not necessarily imply that there are no otters, as occasionally they may inhabit an area without depositing spraints (Jenkins & Burrows, 1980; Melquist & Hornocker 1983, Kruuk et al., 1986), but this behaviour is very infrequent (Chehebar, 1985).

The study revealed that otters signs (tracks, scats, resting place, scrapes, rolling and grooming sites) were largely  found in shallow braided river channels in zones II & III ( in between Baluwaghat to Bhosar ghat ) because of similar nature of river basin morphology, with shallow depth, moderate current,  patches of sandy islands, islands in between shallow channels, muddy and sand substrate on the shoreline, and  dense escape cover of Sachharum spontaneum in riparian habitats, and plenty of tree debris  supported by large number of pugmarks and some scats. These areas could be considered as suitable foraging and sites because of shallow pools of water, rich assemblage of fish populations. A study conducted in Chambal Sanctuary stated that rocky river banks were used more frequently than were available, indicating higher preference, followed by river banks with shoreline vegetation and marsh which were used in proportion to their availability (Hussain and Chaudhary 1997).

Otters are generally most abundant along food-rich coastal areas, estuaries, the lower portions of streams, and coastal marshes, in locations with the least amount of human disturbance (Wilson 1959; Tabor and Wight 1977; Mowbrayet al. 1979; Larsen 1983; Foy 1984; Polechla 1980; Testa. 1984).The most favourable interior habitats are found in lowland marshes, swamps and bogs interconnected with meandering streams and lakes (Melquist and Hornocker 1983; Reid et al. 1994). 

River topography affects the prey availability and thus distribution of otters. The braided channels with islands characterized by sandy stretches where water is slow flowing and frequent hydraulic refuges created by wooden debris in Geruwa River are suitable habitat for otters (Thapa, 2002). Human disturbances particularly high fishing pressure, increased people’s movement in river, grazing, sand and boulder extraction affected the otter population. The major threats to otters in the study area are fishing, illegal hunting, human disturbance, lack of awareness, habitat destruction and poisoning (Bhandari, 2008). They are facing immense pressure from four fronts: degradation and loss of riparian habitats, poaching for their pelts, disturbance by human activities, and their feeding behaviors brings those direct conflicts with fishermen. As a result they are surviving in fragmented population in some isolated areas (Thapa, 2002). Human disturbance, in terms of fishing activities, presence of people and dwelling often affect otters (Verwored, 1987; Butler & Du Toit; 1994; Hussain & Chaudhary, 1997). Results of our study showed that tolerable association of otters and human presence was observed in Bhosar Tapu, School Tapu, Sikri Tapu, Kujouli, Mungraha, Piprahar Gohithis, Kauwathis, and Baluwaghat. It is suggested that the Smooth otter seems more tolerant of the presence of man (Shariff, 1984). A tolerable association of otters and human presence was also observed in Periyar Lake, India (Anoop & Hussain, 2004). 

Otters have been depicted as symbols of undamaged nature, of clean water and pure vegetation. Otters have very catholic preferences for where they live, swim, and hunt and rear their offspring, along the water edges (Kruuk, 1995). The large range of habitats used by the animals is somewhat deceptive; within the range of different landscapes, actual living space for otters is quite more confined (Kruuk 2006). The presence of otters favored by suitable habitat (shallower water, moderate current, sloppy sand and clayey riverine banks with good coverage of riparian vegetation) (Acharya, 2006). It further uncovers the fact that habitat selection observed in the study area also related to the prevalence of prey species. In Periar Tiger Reserve in India also supports the notion that the confluence of streams at low depth with high fish population provide otters with food accessibility (Anoop, 2004). Hence such important habitat (wetland) is under threat due to growth in human population and heavily wetland dependent community for natural resources resulting to exploitation of marshes, swamps and oxbows. 

Results of two otter surveys (January and June) reflected that absence of otter signs from Amaltari to Tribeni barrage may be due to high human disturbances, over fishing, grazing, lack of good escape cover, few patches of sandy Saccharum island in Kathona and Velloji, deeper water bodies with low current, stagnant condition of river water due to dams impact, rocky cliffs and boulders on the edge of river. Conversion of flowing river into a stagnant condition with high depth of water, rocky shoreline was observed downstream from Kolkatta Island. In some areas such as Vellogi and Kathona there exists some patches of sandy banks and Saccharum island on the edge of river showing potential habitat for otters but searching have not recorded any possible otter signs which may be due to high water depth, boulders & rocky cliffs on the shoreline, and high human disturbances thus avoiding such areas as these are not suitable for habitat selection by otters.

In the downstream reaches of Narayani from Bagan to Gandak barrage, the river almost seems to be reservoir like water bodies having high depth, rocky shoreline, and low velocity thus not created favorable habitat conditions. These factors cost otters more energy to go deeper into water bodies for fishing. In addition, rocky cliffs and fishing pressure have contributed to low habitat preferences. Otters are fastidious animals and are highly selective in their choice of habitat.  L. perspicillata lives in large rivers, estuaries and coastal mangrove swamps and requires undisturbed forest or scrub adjacent to water for security (IUCN 1992). As with many species, otter populations worldwide are under considerable pressure because of habitat destruction. On land, otters need safe refuges in   which to sleep and breed. Some, like the smooth otter, may excavate their own den (‘holt’), but most make of use of already existing facilities such as a hole in the river bank, cavities among tree roots in waterside scrubs, red beds or marshes. Dense or impenetrable riparian vegetation is therefore an important requirement for otters and also for many other species. 

Optimal habitats for Eurasian otters (Lutra lutra) are considered to be water systems with dense riparian cover, low disturbance and good foraging areas with high prey availability (Kruuk et al., 1993, Prenda and Granado Lorencio, 1995; Beja, 1996). Dams, on the other hand are considered detrimental to otters and one of the causes of decline of otters in Europe (Macdonald and Mason, 1984; Foster- Turley et al., 1990). One of the consequences of dam construction is change in prey communities, as fish species adapted to flowing rivers differ from those adapted to large still water bodies (Collares- Pereira et al., 2000; WCD, 2000). Moreover, the otter’s favourable foraging habitats are affected, as dams tend to have steep margins and deep reservoirs, which constraint the fishing activity of otters (Kruuk, 1995). Transformation of flowing river system into extensive reservoir involves large-scale habitat loss (Alam et al 1995; Vie 1999) and reduction in water quality, flow rates, and temperature as well as the establishment of exotic species that have profound consequences for autochthonous diversity (Collares – Pereira et al 2000; World Commission on Dams, 2000). Moreover, the barriers created (e.g. dam walls) prevent natural movements and migration of fish and other species (Holmquist et al, 1998; Collares-Pereira et al. 2000). 

Although dams have been implicated in the decline of the Eurasian otter Lutra lutra) in Europe (Foster- Turley et al. 1990; Macdonald and Mason 1984, 1994; Ruiz- Olmo 2001), the effect of dam construction upon the diversity and availability of otter food resources is still unknown. There are few studies that involved Eurasian otter surveys from large dammed reservoirs (Elliot 1963; Macdonald and Mason 1982; Delibes 1990; Diaz 1993; Trindade et al. 1998; Pedroso et al, 2004; T. Sales- Luis and M. Santos Reis submitted for publication).

Presence of tracks can provide useful information when attempting to determine the population density and composition of otter in a selected area. Preferably, there should be sand bars, mudflats, and areas of exposed soil where tracks would be visible. Areas where substrate is dominated by rocks and gravel would reveal few reveal few tracks. The absence of tracks in an area searched may not necessarily indicate that it is not occupied by otter. Tracks were found often large numbers in sandy and muddy bank. Shallow channels, low current, presence of woody debris, patch of islands in-between channels and patches of Saccharum sandy islands were preferred areas for otters in Narayani due to habitat suitability.

The tracks of otters measured in Rapti River were rarely more than 6.9 cm across, long finger with claw marks (Acharya, 1998). The smooth coated otter has larger footprints always showing claws. The footprints of smooth otter have very round prints, often more than 8 cm across, with rather long fingers (Kruuk et al 1994). Tracks measured in large areas of sandy and substrate showed round prints with claws with a maximum total length of 10 cm and 8 cm wide indicated the presence of L. perspicillata. 

Scats were deposited mainly in patches of sandy islands in between shallow channels with dense coverage of Saccharum, woody debris. Otter’s preferences to such areas for depositing scats may be presence of favorable habitat conditions such as shallow channels, presence of patches of sandy islands with dense coverage of Saccharum spontaneum, islands in between channels providing the otters for basking, foraging, feeding and grooming. Suitable otter habitat must also provide sufficient food, as food influences the extent to which different habitats are used (Melquist and Dronkert…..) where they occur. Logjams are key habitat features used by otters for foraging, feeding and resting (Melquist and Hornocker 1983). Otters tend to avoid or limit their use of water bodies with gradually sloping shorelines of exposed sand and gravels (Melquist and Hornocker 1983; Reid et al. 1004). Habitat use, as determined by foraging, feeding, reproduction and resting sites, involves characteristic & specific requirements (Perrin & Carranza, 2000). Therefore, these factors are to be analyzed separately for developing a sound conservation programme, especially for animals such as otters for which conservation is a high priority (Kruuk, 1995). 

Our field observation recorded single spraint deposited high up on the elevated sandy banks in between the shallow channel and the main channel. The small clawed and smooth otter usually sprainting high up, well above the water, on large, flat rocks (but not always) and the smooth otter in prominent sites than the common and the small-clawed. Eurasian otter sprainted lower down   near the water, with fewer spraints per site than the others produced, but in the same type of place as this species does in Europe (Kruuk 2006). The large spraints of smooth otter, smelling strongly of rotting fish, were found on boulders large or small, on flat rocks or sandbanks, often on their own or with just two or three of them. But some of their spraint sites were large and reminiscent of giant otters’ campsites, with quantities of faeces characteristically flattened and spread out by smooth otters rolling in them. The other two species did not do this (Kruuk 2006).

A spraint is a bowel evacuation; usually measuring less than 1 cm3. A spraint site is any place where spraints are deposited, at least 1 m away from other spraints.  If spraints are present, this means that otters are in the area, but if absent, this does not necessarily imply that there are no otters, nor is a stretch of coast or river with many spraints likely to be used by otters more than another one with fewer spraints.. At L. perspicillata sprainting sites, however, the faeces were usually not spread out but single and cylindrical formed (Melisch et al 1996). Our experience slightly differs from that of Kruuk et al. (1993) in Thailand who stated that L. perspicillata spraints were usually shapeless. The fresh spraints often contain a yellow or greenish anal jelly and transparent slime. Also their spraints have a stronger ‘fishy-like’ and much more unpleasant smell compared to those of A. cinerea (Melisch et al., 1996). L. perspicillata spraints rarely contains crab remains but mainly fish and shrimps, leading to a somewhat more greenish colour, particularly if the jelly and slime have dried. Otters rolling on scat were observed. Plenty of fresh tracks were observed in sprainting sites which showed habitat preferences. 

Single spraints were found almost exclusively on prominent rocks, logs or scraped up mounds. Large spraint sites were observed in dry sand banks or sand and single banks, sometimes marking confluences.  (Evans et al 1985). Solitary spraints were found close to the water edge and occasionally on debris protruding out of water. Large spraints were found up to a distance of 15 m from the edge, while large spraint sites found closest to the water i.e. at 2 m were at the entrance to holt sites (Evan et al 1085). 

The single spraints found were usually fresh (black and tarry). Older spraints in a state of decomposition would have been harder to find. Large spraint sites were composed of spraints of range of ages, layered up to 5 cm deep, and spread in out over an area up to 1 m in diameter (Evan et al 1085). 

The absence of scats from other areas may be due to unfavourable habitat conditions as deeper water, high human disturbances, lack of dense, or impenetrable riparian vegetation, shoreline dominated by rocky cliffs, few patches of island with Saccharum in the shore made fewer preferences for foraging, resting, basking, grooming and safe refuges thereby avoiding such places. In Rapti river spraints sites were dead stumps on the bank of river roots of fallen logs, muddy shoreline with exposed roots of riverine deciduous tree species (Acharya 1998).

During November to March receding of water levels in the channel further exposed large areas of sandy islands which got submerged during the monsoon season; otters again used these sites for foraging, rolling, basking, grooming, sprainting and resting. The field observation concludes that increasing in volume of water in the river will submerged all the resting, basking, foraging and grooming sites of the otters. This might result in seeking safe refuge adjacent to small channels with low current, or nearby marsh, swamps, oxbow lakes within the park, with possibility of finding more fish species during the monsoon overwhelming flood. Many of the located sites and key habitats of otters recorded in January 2009 survey were now occupied by high water level. The June survey was not able to record more otter signs due to the submergence of islands and banks by high water level.
Otters in Chitwan exhibit seasonal migration since they were not observed in the Central Narayani regions during the monsoon (Gerung 1983) due to a number of reasons: pursuit of migrating fish  which head north (Gerung 1983), in search of more suitable habitat, and break up of groups after breeding. 

The most common means of body care in otters is rubbing and rolling, whether in sand, grass, snow or whatever else is available and relatively dry. This activity is commonly associated with scratching. Both activities apparently serve to clean the animal’s fur and thereby maintain its insulative qualities, and to dry the animal quickly after the emergence from the water. Areas used for this activity, called “rolling sites,” “scrapes,” “haul=outs,” or “landings” (Melquist and Hornocker1979a; Mowbray et al.1079), are the most common evidence of otter activity. This study indicates that otters i showed a preference for soil with a high sand content for grooming. Grooming sites were found in sandy bank, where meandering channel, shallow depth water, narrow river width, island, woody debris were common. 

Enhancing the awareness, increase active participation and interest of community people in conservation, providing alternative sustainable  livelihood  strategies or programs, strict patrolling and monitoring of otter habitats, time limit to the people entering to river boundary, promoting bio-pesticides and employment opportunities are the appropriate opportunities to strengthen conservation of aquatic species and enhancing the livelihood of fishermen and others as recommended by the participants. 

A greater commitment towards the law enforcement is equally essential. Otters by their very nature tend to be popular with the general public so that they can be used as a focus for conservation education, especially with regards to wetlands (Acharya, 2006).

There are several application and effectiveness of the awareness modalities adapted for other resource conservation efforts in Nepal. Effective modalities such as community campaigns through radio program, lobbying, discussion and meeting, school video program, community mobilization through students and teachers considered suitable for awareness creation. These modalities can also be effective mechanism for otter conservation (Acharya, 2006). The specific awareness to overall significance of biodiversity is to enrich knowledge to policy-making bodies regarding the values and importance of species of otters. Application and effectiveness of awareness modalities adapted for conservation efforts in Nepal requires human network and interagency coordination to promote conservation efforts. Also, there is a need for region specific awareness approaches, strategies and policies in conservation. 

Otter conservation involves reducing habitat fragmentation and protection of appropriate habitat since otter presence indicates good water quality and a healthy wetland habitat. Conversely, researches indicate otter populations to have been reduced as a consequence of pollution and killings (Acharya, 2006). Especially, detriment to aquatic environment can have negative impact on otters. The poor water quality and/or low flows can result in insufficient prey for the otter and is susceptible to the vulnerability of natural resources system; threat to ecosystems from land fragmentation, and increasing infrastructure from human activities and their growth. Therefore conservation also requires minimizing further disturbance of the physical landscape and avoiding further fragmentation of the unique mosaic of plant and animal communities, thus protecting the integrity of natural communities as well as extractive resources (e.g. timber, water, agricultural production, and construction materials) and this also impacts fundamental natural processes (e.g. the hydrologic cycle, ecological succession, biodiversity and etc.) which is crucial to management efforts. 

Acharya (2006) indicates such impact of anthropogenic pressure as evidenced by his field research as the absence of tracks, scats, holts, resting and grooming sites. Such activities mainly attributed to over fishing and degrading good cover for otters, especially their habitat conditions. Owing to the increasing trend of excessive human pressure along with natural hazards like  river dynamics, natural balance of aquatic system and floodplain dynamics has been altered and has posed a significant threat to otter resulting shrink into their habitat and population size (Pedroso, 2006).  Fishing is a normal activity of the local inhabitant for home consumption or for sale in various rivers of Nepal. This is an indicative of the need for understanding of the otter’s behaviors especially relating to the availability of food and habitat. O’Riordan (2004) quotes Tom Lovejoy that habitat fragmentation and disruption undermines species resilience.

This may mean integrated approach that regards physical, biological and cultural factors of the river basin ecosystem (Smith, 1993). 

 As otter is ecological indicator species and play important role in maintaining ecosystem integrity. This may require prudent action to shape science and policy interaction to generate experimental transformation in behavioural pattern both in policy making and agents of social change leading to sustainability.  


The aquatic Animals Protection Act 1961 (AAPA) provides for some legislative protection of the habitats of aquatic species. Section 3 of the AAPA punishes any party introducing poisonous or explosive materials into a water source, or destroying any dam, bridge, fish ladder or water system with the intent of catching or killing aquatic life. Although both noxious and explosive materials are increasingly used, there is no any reported case of a person being persecuted for a breach of an AAPA. A recent amendment to this act has listed (Nepal Gazette, 2002) and prohibits the capture, killing or harming of 2 species of otters. These amendments could be crucial in protecting the biodiversity of aquatic ecosystems through inter-agency cooperation. 

The sustainability could only be achieved through building bond of system that addresses both human well-being and ecological integrity. This may require developing consensus in habitat and species conservation action plans that will focus on habitat and species management work for threatened species before making those species in endangered list. This may require both interaction between and amongst policy makers, institutions and stakeholders abetted by awareness and training, particularly public involvement, interpretation and surveys through integrate and reorganizing ecosystem approach to sustainability.
5. CONCLUSION AND RECOMMENDATIONS
Conclusion

Narayani river bank within the CNP Park and buffer zones from Sikrauli to Tribeni barrage was surveyed to assess the status of otter distribution. Searching otter sign on both banks of river was done by using boats. GPS was used to record co-ordinates of otter signs, Of the 160 GPS points taken (107 in June and 53 in January),   22 were suitable, 61 potential, and 72 non suitable sites. Signs of otters mainly track, scats, resting site, grooming/rolling site and holts were found in abundance along the length of Narayani within the park from Gidha post to Bhosar ghat (zone II and III). The large numbers of otter signs on the sandy islands of protected bank of the river in between these two zones were due to prevalence of sandy Saccharum islands, many braiding channels with low depth, plenty of woody debris, islands in between the channels. The absence of otter signs downstream from Amaltari post  to Tribeni barrage may be attributed to  several reasons such as alteration of habitat, stagnant condition of river due to impact of dam ,rocky cliffs and boulders on shoreline, less escape coverage and high fishing pressure. Some areas like Kathona and Vellogi in downstream reaches have some patches of sandy Saccharum Island but otter signs were not recorded because of deeper water, rocky cliffs, less escape cover. Footprints measured in different places showed larger footprint with a maximum length of 10 cm and width of 8 cm indicated the presence of Lutra perspicillata. Single spraints were deposited by otters on elevated sandy banks with dense coverage of Saccharum and Phragmites in an average bank angle of 15-45 0 and average depth of 5 ft. Increasing human disturbances over fishing, cattle grazing, sand and boulder extraction, industrial pollution, inadequate awareness, industrial pollution are the existing threats that need to be addressed by protected area authorities in active collaboration with key stakeholders. The long term conservation and maintenance of viable population of otters in river basin could be  only achieved through undertaking appropriate conservation activities like  promoting  awareness, training, and education to fishermen of Crocodile projects, licensed fishermen and locals,  strict patrolling in river , monitoring of habitats and population while monitoring Gharials and Mugger, initiating reintroduction of otters, captive breeding , and preparation of community based otter action plan.
Recommendations
This study suggests the following recommendations:
1) It was realized from the field studies that exact spatial and temporal distribution of otters in Narayani could be obtained only through undertaking detailed research by camera tarps and implanting Radio collar on otter species to investigate status, habitat requirements, habitat use, home range, population size, feeding habits, breeding, sympatric distribution with other otter species in the same ecological niche with resource partitioning, impacts of barrage on otter population.

2) Gharial breeding center (GBC), CNP should monitor the otter’s habitat and population while monitoring the Gharial and Mugger in Narayani River each year. Otter conservation and monitoring program must be an integrated part of crocodile project. The zone between II and III should be protected as an otter sanctuary of park through strict patrolling and monitoring by local Game Post Offices. 

3) Promote level of awareness to local licensed fishermen/ fishermen of crocodile project about importance and values of otter in river system. Patrolling of key otters habitats should be done by local Game Post in active participation with licensed fishermen, the use of large net i.e. Tiyari Jal should be controlled. Through monitoring fishing and strict patrolling and Human disturbances like over fishing, grazing, boulder extraction should be discouraged through strict patrolling. Fishing boats should be controlled to these sensitive habitats. Peoples movement in the river areas should be controlled during the fish migration period, otters breeding time
4) Community based otter group should be established in local level under the supervision of  park’s warden  to monitor key otter habitats, and enhancing the awareness level to local communities/ buffer zone CF users, rangers, game scouts, water users  about otter conservation.
5) Reintroduction of otters in Narayani should will be carried out to ensure successful propagation and population recovery
6) The industries located in the catchments of river e.g. Gill Mary Distillery, and Pharmaceutical Industries should follow the proper treatment process and maintain the standards and monitor the consequences of discharge to aquatic systems in consultation with Chitwan National park
7) CNP should dialogue with Valmiki Tiger reserve authorities regularly to solve the issues of  river basin management and mugger  crocodile and gharial conservation and poaching of wildlife
8) The CNP should make a monitoring plan to study the impact of Gandak barrage in the migration and movement of fish, dolphin, gharial, marsh crocodile and otters
9) The recent amendment of aquatic life protection act emphasized the protection of two otter species (e.g. lutra lutra and l. Perspicillata).Implement the ALPA successfully through wide discussions, enhancing massive awareness level to the acts to the policy making and decision makers.
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 Otter Survey Data Sheet

	Site
	Area & Site Name:
	Map No.
	GPS Location:
	Altitude:
	Observer:

	Species:
	Date:
	Time start:
	Time end:
	Weather condition (rain last night)

	Observation:      Dir.       Indir.         


	Types of sign
	No. of otters  seen:                     
	Distance surveyed:

	Description of Habitat Type:

	River
	       Tributary
	   Oxb L        
	   Marsh     
	    Swamp
	      Canal        
	      Barrage  
	        Misc

	Width of Waterway            

	<10m
	10-20m
	20-50m
	50-100m
	100-200m
	            200-400
	>400m

	Water current:                                      
	Visibility:                
	 Slope                     
	Channel depth
	Channel         width



	Substrate Type / River bed type:                                                                                                                                                                                                                              

	Boulders                             
	   Stones
	Gravel
	Shingle
	Sand 
	      Mud 
	Rock cliffs
	Misc.

	Description   of shoreline vegetation : 
	Trees
	Shrubs 
	Grass
	High herbs
	Low herbs
	Free floating
	Floating attached
	Dense submerged 

	Submerged
	Eichhornia 
	Bare   
	                                    Misc:

	Description of Land use:
	

	Rice field
	Prim. forest
	Sec. forest
	Plantation
	Grassland 
	Oxb. lake 
	settlement 
	Industry
	Misc.

	Visible pollution
	Domestic
	Industrial
	Agriculture
	Others/Notes

	Water use:

None
	Aquaculture
	Fishing:

            Net    Rod          Fyke    Explosive      Poison    Electric                
	Motorboat
	Water abstraction

	Possible prey species:



	Misc:       (give data on presence, abundance, height of weirs and dams, tributary  size  at mouth, estimated distance from river shore) (note i for information on otters; state amount of questioned people)


	Amount of people interviewed: 

Otter shelter: Good

                         Moderate                                                                                                   

                         Poor
Survey suitability: : Good

                                   Moderate                                                                                                   

                                   Poor


 SITE SKETCH MAP

	Site description                       Date                   Observer

	


Description of Tracks:

	Tracks No. 

	Substrate:

	Quantity: 

	Same size?

	Complete?

	Claws present?

	Fresh? old

	Distance from bank

	Orientation

	Photo

	Measurements:

	Total length 

	Total width

	Sole pad width

	Toes width

	No. of Plaster cast

	Tracing of pugmarks

	Riparian vegetation: grass/herbs, bushes, trees (<10m ), big trees ( >10 m), roots, overhanging roots, dead trees

	Misc.

	Direct Observation:

Distance                   Quantity              All same size          Duration              Distance from shore            species Activity


Description of Scats:

	Scats No.:

	Pile/some/sole                                                            

	Smearing                                                                               

	color

	odor

	Size

	Shape

	Texture

	Spraint- single spraint site, multiple spraint site

	No. of individual spraints-presence or absence

	Colour of anal jelly (slime)- fresh spraints-yellow or greenish anal jelly and transparent slime

	Area covered by spraints

	Age & condition

	Sprainting sites & activity: boulders , flat rocks, dry sand banks or sand and shingle banks, logs or  scrape up mounds , tree debris or river confluences, &woody bankside vegetation, grasslands

	Bank angle: < 15,   15- 45 0, > 45 0, 90 0

	Rolling or rubbing in scats

	Adjacent footprints

	Visible parts

	Digital Photo

	Distance from shore

	Distance from water's edge- single & multiple spraint site

	Height above the water level

	Scent marking station: spraints, urine & secretions from interdigital and other skin glands

	Fish densities- low,  moderate,  high – by cast nets


Description of 'Holt'(den) & Groomimg sites

	Dens No.:
	Grooming sites No.:

	Location
	

	Type of den- Excavated burrows, rocks& crevices, root systems of trees, tree debris, open grassy banks, wooded or scrub, steep sand bank stabilized by elephant grass:
	Distance from escape cover

	Characteristic of riparian vegetation- vegetation cover(grasses or riverine forest)
	Distance from water

	Distance from the shore
	Percent of sand and mud in rolling places

	Distance from main river channel
	Slope of the bank

	Height above water surface
	Water depth in foraging areas

	River width
	Underwater substratum

	Substrate type
	Stream order

	Vegetation type: commonest plant species
	Soil composition of the plot

	Mean water depth
	Distance from settlements

	Presence of tracks
	Percentage of grass cover

	Strata, shade  and slope
	

	Observation of otters entering them
	

	Potential or occupied
	

	Scrapes
	

	Use of den: resting, natal ,regular, use in winter
	

	Distance from  proximal  sprainting site
	

	Holts*
	

	Couches** 
	

	No. of entrances
	

	Typology- forested river banks, shrubby river banks, muddy river bank, rocky river bank, sandy river bank, or other)
	

	Slides/play areas- steep dry sand banks , otters rolling or sliding into the water 
	

	Scrape mounds: defecated on, or scented by urination or excretion from anal scent glands
	

	
	


*     Underground dens

            ** Aboveground couches or even flattened vegetation

Discharge Measurement\ Float method:

	Widths of streams

 (meters)
	Depth measurements 

(meters)
	Area (width x  depth) 

(sq.meters)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	                                                                    Trials (Time/sec.)



	T1
	T2
	   T3
	T4
	T5


	T6


	T7


	T8


	T9


	T10



	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


 Plant community analysis plot 10 x 10
Otter species:

Location:

Plot:                 Elevation:                   Site:            Slope:

Aspect:              Weather:                    Dom/stra

Recorder:                                   Date:

	Plot
	No.
	                          Species
	DBH    cm
	HTm

	
	 1
	
	
	

	
	 2
	
	
	

	
	 3
	
	
	

	
	 4 
	
	
	

	
	 5
	
	
	

	
	 6
	
	
	

	
	 7
	
	
	

	
	 8
	
	
	

	
	 9
	
	
	

	
	10
	
	
	

	
	11
	
	
	

	
	12
	
	
	

	
	13
	
	
	

	
	14
	
	
	

	
	15
	
	
	

	
	16
	
	
	

	
	17
	
	
	

	
	18
	
	
	

	
	19
	
	
	

	
	20
	
	
	

	
	21
	
	
	

	
	22
	
	
	

	
	23
	
	
	

	
	24
	
	
	

	
	25
	
	
	

	
	26
	
	
	

	
	27
	
	
	

	
	28
	
	
	

	
	28
	
	
	

	
	30
	
	
	


Note: Record of trees with dbh exceeding 4.5 cm                           

Plant community analysis plot 4 x 4 & 1x 1 m

Otter species:

Location:

Plot:                  Elevation:                   Site:            Slope/Aspect:              Weather:                    Dom/stra

Recorder:                                   Date:

	
	                                4x4 m*
	                                   1x1 m**

	
	No.
	                  Species
	Ht (m)
	No.
	                         Species
	No. of percent cover

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Note: Record of tree that are taller than 1.5 m & dbh is less than 4.5 cm in plot of 4x4* m and record of the n of seedlings or percentage of shrubs &/or grass cover in plot 1x1**m.
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