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Abstract

The gharial  is  considered  to  be one of  the  most  critically  threatened of  all  crocodilians,  

becoming alarmingly close to extinction in the 1970s. Because of the evidence of widespread  

and rapid population decline, gharial was listed by IUCN, the World Conservation Union, as  

‘Critically Endangered’, which is the highest category of endangerment. In response to rapid 

population decline Nepal listed gharial in its  protected species and started the restocking  

program from 1978 with the establishment of captive breeding center at Chitwan National  

Park. The  Department  of  National  Park  and  Wildlife  Conservation  through  its  captive  

breeding program, is regularly releasing the gharials in the rivers but the population has not 

stabilized and is at the edge of extinction. The study has been conducted to determine status of  

gharial  with  factors  affecting  to  estabilize  the  population  in  the  Rapti  river  of  Chitwan 

National Park. The study was divided in to two seasons breeding and non breeding season.  

Data on population, nests and nesting sites, and threats to animal were collected. A social  

survey among local people was also conducted to understand their  perception on gharial  

conservation.

The population size of gharial was estimated as 26. Gharial sightings were found to be more 

in breeding season. The population of male was very few and the sex ratio was found to be 1:9  

in the study area which is critical factors to be consider in conservation of declining gharial.  

Total 3 nests were found in the Rapti River with average clutch size 33 and all nests were  

along Sauraha-Kasara section. Out of total, 50% of eggs were success to hatch and produced  

hatchlings while other 50 % were found to be damaged in case of wild nests whereas about 

49% of eggs were success to hatch in case of nests at captivity. The major threats to gharial in  

Rapti River were fishing, disturbance by people, sand mining, use of gill net and cleaning and  

washing activities. It was found that less the weighted mean of threats more the number of  

gharial suggesting immediate need to control threats level. Majority of respondents showed  

the  positive  attitude  for  collaborative  conservation  activities  between  the  park  and  local  

people. A breeding and restocking program by the Park is in effect for several years; however  

the study shows that there is high risk of ecological disaster of gharial. From the study it is  

found that there is habitat degradation with human disturbance, lack of proper care of nests  

and no regular measurement of nest temperature and humidity.
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1. Introduction:

The gharial  Gavialis  gangeticus,  the only survivor of the Gavialidae familiy (Maskey and 

Percival,1994), is considered to be one of the most critically threatened of all crocodilians 

becoming alarmingly close to  extinction.  In spite  of  its  wide distribution  and its  previous 

abundance,  it  is the least known of the 23 crocodilian species in the world (Whitaker and 

Basu, 1983). Gharial is one of the seven of the most threatened crocodiles in the world. Within 

the  Crocodilians,  only  two  species  are  found  in  Nepal,  the  gharial  crocodile  (Gavialis  

gangeticus)  and  Mugger  crocodiles  (Crocodilylus  palustris).  Because  of  the  evidence  of 

widespread and rapid population decline, gharial was listed by IUCN, the World Conservation 

Union, as ‘Critically Endangered’, which is the highest category of endangerment. 

The Gharial bears large, extremely slender snout with clear dimorphism between male and 

female. It is only the species of crocodile which has sexual dimorphism by the presence of 

“ghara”. The male gharial develops a large hollow cartilaginous protuberance at the end of the 

snout which is known as “ghara”.  The maximum size of male is 7m and female is 4-5m. 

Female maturity appears around ten years  of age at  a length of 2.6 meters.  Males mature 

around 13 or 14 years at a length of 3 meters (Ballouard and Cadi, 2005).The breeding season 

starts from February to April and clutch size is generally 10-60. Basking is characteristic daily 

activity of gharial especially in winter season.

Previously occurring across the Indian sub continent,  including rivers of Pakistan,  Burma, 

North India, Nepal and Bhutan, its population suddenly fell at the beginning of seventies and 

concentrated to only in few rivers of Nepal and northern India. Until the early 1960s, gharials 

were found in all the major river systems of Nepal including the Mahakali, Karnali, and Babai 

River in western Nepal, the Kali Gandaki and Narayani River in central Nepal and the Koshi 

River  in  eastern  Nepal.  Currently  they  are  distributed  in  isolated  remnant  population  in 

Karnali,  Babai,  Narayani  and Rapti  River  system. In the first  half  of the 20th century the 

gharial was common throughout its range, with an inferred population in the 1940s of between 

5000 and 10000 (Whitaker et al., 1974). The decline from an estimated 436 adult gharials in 

1997 to 182 in 2006 represents a 58% drop across its range (IUCN, 2007). Habitat losses have 

been  leading  cause  for  Nepal’s  declining  crocodile  population.  The  drastic  decline  in  the 

Gharial population over the last 60 years (three generations for the gharial) can be attributed to 

a  variety  of  causes  including  over-hunting  for  skins  and  trophies,  egg  collection  for 

consumption,  killing  for  indigenous  medicine,  and  killing  by  fishermen  across  its  range 

(Biswas 1970 and Whitaker 1975). While hunting is no longer considered to be a significant 

threat, the construction of dams, barrages, irrigation canals, siltation, changes in river course, 



artificial  embankments,  sand-mining,  riparian agriculture,  and domestic  and feral  livestock 

have  combined  to  cause  an  extreme  limitation  to  gharial  range  due  to  this  excessive, 

irreversible loss of riverine habitat (IUCN, 2007). By 1970s, however, it was apparent that the 

gharial was in serious decline and this prompted scientific survey to determine extent of the 

problem. Given the intensity of use of Rapti water by 19 irrigation groups, climate severity, 

waste dumping by humans, the annual run-off has drastically reduced. Add to it the intensity 

of fishing by the river-dependent people, a recipe for ecological disaster for the gharial is not 

far.

2. Objectives of the study

The main objective of the study is to determine status and 

• To study population status and distribution of gharial in the Rapti river 

• To study the major threats hindering to estabiliztion of gharial population.

• To determine nest number and rate of hatchling success of clutch size. 

3. Justification 

In  Nepal,  gharial  was  literally  brought  back  from  the  stage  of  extinction  by  restocking 

program from 1978 with the establishment of gharial conservation project at Chitwan National 

Park.  This  program reinforced  wild  population  through egg collection  from wild,  captive 

rearing and releasing young to wild. Till 2007, total 691 Gharials have been released from 

captivity to the different rivers. In Narayani river along total 399 gharials have been released 

(Department  of National Park and Wildlife Conservation,  DNPWC, 2007).  Now the total 

number  of  gharials  is  only 81 in  Nepal  with 41 individuals  in  Narayani  and 24 in  Rapti 

(DNPWC 2008).  The Department  of  National  Park and Wildlife  Conservation through its 

captive breeding program, is regularly releasing the gharials in the rivers but the population 

has not stabilized and is at the edge of extinction. It clearly show that rearing and releasing of 

gharials is not enough for gharial conservation. 

Hundreds of the gharials have bred in the captivity, now its time to focus on the habitat and 

anthropogenic  factors  affecting  gharial.  The  firm  establishment  of  gharial  will  never  be 

achieved  uniquely  through  breeding  gharials;  indeed  management  of  wild  population  is 

required.  Understanding  the  population  status  and  distribution,  identifying  the  threats  and 

assessing  the  threats  to  determine  the  vulnerability  is  foremost  step  to  start  conserving  a 

species.  Therefore,  this  project  has  been  conceptulized  to  determine  population  status, 



distribution  and  major  threats  to  gharial  in  Rapti  river  of  Chitwan  National  Park.  The 

outcomes will feed into a integrated conservation strategy of gharial.

4. Study area

Chitwan is a basin in the Terai between the pre-Himalayan Mahabharat Mountain range and 

the Siwalik belt of foothill ranges. Chitwan National Park is one of the world’s outstanding 

protected area located in the flood plains of the west-flowing Rapti, Riyu tributaries of the 

great Narayani River and over the intervening Sumeswar and Churia hills and is the part of 

eastern  Himalayan  ecosystem.  The geographical  location  of  Chitwan National  Park is  270 

34’to 270 68’ N and 830 87’to 840 74 E. The climate is subtropical with a summer monsoon 

from mid-June to late-September and a relatively dry winter from October to February. The 

monsoon rains cause dramatic floods and alterations to the character and courses of rivers. 

Temperatures are highest, with a maximum of 38°C in summer and drop to a minimum of 6°C 

in winter. The climax vegetation of is Sal Shorea robusta forest, which covers some 70% of 

the Park; grasslands cover 20% and riverine forests 7% (UNESCO/IUCN, 2005). 

The Rapti River, the main study focused area of the project, form the northern boundary of the 

park. The geographical location of study area Extends from 27.560 to 27.570 N and 84.150  to 

84.560 E. Total 42 km of the river from Kumrose to Narayani confluence was studied. The 

total study area was divided in to three segments.

1) Kumrose to Sauraha- 8.5 km

2) Sauraha to Kasara- 16 km

3) Kasara to Narayani confluence- 17.5 km



Fig 1: Location of Chitwan National Park  



1 = Kumros - Sauraha reach

2 = Sauraha - Kasara reach

3 = Kasara- Confluence reach

Fig: 2 Study area in Rapti river of Chitwan National Park

 

5. Methodology

Preliminary survey was carried out in January 2008 to identify transects for gharial survey, 

nest survey, and household survey.  The whole river was identified as main transects and 3 sub 

transects were identified along the segments of the river. The sub transects are:

Kumrose to Sauraha- 8.5 km

Sauraha to Kasara- 16 km

Kasara to Narayani confluence- 17.5 km

The study was conducted  in  two seasons,  breeding  (February to  April)  and non breeding 

season (October to December) and monthly visit was scheduled.

5.1.Survey for gharial and nests:

The whole transects following the sub transects was surveyed on boat and as well as on foot 

along the bank. The gharial  was observed considering no disturbance to the animal.   The 

species was closely examined by 8x40 binoculars to determine age and sex. The geographical 

position of animal was noted. Monthly counts as taken in breeding and non breeding seasons. 

For nest survey, whole river bank along the transect was surveyed on foot. Thick sand banks 

were observed carefully.Geographical position, slope and distance from river were noticed.

5.2.Rate of hatchling success:

The observation of nests was done at field as well as at captivity. The breeding center collects 

the eggs form natural nest and incubate at captivity. The clutch size and depth of nests was 

studied before and after bring to the captivity. The total number of hatchlings produced were 

studied at  the breeding center.  The study of hatchling success was done in both wild and 

captivity nests. From the obtained data the rate of hatchling success was determined.

5.3.Threats identification:

The types and level of thretas were observed along the transects. The number of gharial and 

threats  level  was  studied  and  compared.  Different  threat  parameters:  presence  of  people, 

number  of  people,  fishing  activity,  sand  mining  and  washing  activity  were  observaed  in 

different  segments.  The  threats  parameters  were  ranked  considering  their  effects  to 

animalaand weighted mean was calculated. The ranking value ranged from1 to 5.



5.4.Household survey:

Household  questionnaire  survey  was  carried  out  to  acquire  information  regarding  the 

knowledge  and  attitude  of  people  towards  vultures,  its  decline  and  importance  of  its 

conservation. Total  four  VDCs  (Village  development  committees)  Bacchauli,  Pathihani, 

Jagatpur  and  Meghauli  which  are  adjacent  to  Rapti  River  were  taken  for  survey.  Total 

sampling of households was done. All the households of tribal groups who depends on fishing 

in the river were taken for questionnaires survey. Total 97 households 26 from Bachauli VDC, 

29 from Pathihani, 19 from Meghauli and 23 households from Jagatpur were surveyed. A 

structured  questionnaire  (Annex  III)  was  administered  to  sample  households.  Taking  into 

account the high illiteracy rate in rural Nepal, questionnaires were administered orally. Local 

language was used and technical jargon was avoided. The respondents were briefed about the 

purpose of the visit and verbal consent was taken for voluntary participation in interviews. 

One adult (>18 years old) in each household was interviewed in his/her residence. Face to face 

interviews made it easier to clear any ambiguity respondents had about the questions. 

5.5.Data analysis:

Population size of the gharial in the study area was estimated by using Jackknife technique. 

According  to  this  technique,  a  series  of  counts  such  as  n1,  n2,  n3,................nk of  animal 

population is performed and for a series of counts in a study area, estimated population size 

(N) would be

N = 2nk - nk-1 

where, nk is largest value of ni and nk-1 is the next largest value (Giles 1981).

Geographic  Information  System  (Arc  View  3.2)  was  used  to  create  distribution  maps  of 

animal in the Rapti river. Distribution map of each month visit was created. Microsoft Excel 

2007 was used for analysis of the data collected from the field and questionnaire surveys. 

 



6. Results

6.1.Population Status:

The number of gharial observed in breeding season (February to April) was more than non 

breeding season (October to December). About 54% of gharial sighted in breeding season and 

46%in non breeding seasons. The highest number of individuals seen was 23 in February and 

that of lowest was 8 in October. The population size of gharial was estimated to be 26 by using 

Jackknife technique. 

Fig 3: Gharial population sightings
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The population of female gharial was more than male. Out of total gharials sighted, 70% were 

female, 25.5% were immature and 0.4% were male.

Fig 4: Gharial sightings with sex wise  
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6.2.Gharial Distribution:

Gharials were more commonly sighted in Sauraha to Kasara section of the river. The gharial 

population  was found to  be more  in  Sauraha to  Kasara section  in  both breeding and non 

breeding season. About 24% of gharial was sighted in Kumrose to Sauraha section, 57% in 

Sauraha to Kasara and 18% in Kasara to Narayani confluence.

Fig 5: Population in River segments
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Table 1: Sex wise gharial distribution in the river sections

River section Male Female Immature
Kumroso to Sauraha 0 20 3
Sauraha to  Kasara 3 39 12
Kasara to Narayani confleunce 1 12 4
Total 4 71 19

However, the female population was more in all section followed by immature and male.

The distribution maps of gharial were created using GIS techniques which are given in annex I.

6.3.Nest number and hatchling success 

Total 3 nests were found along the Rapti river of Chitwan National Park and 4 nests were at 

captive breeding center. The highest clutch size was 38, that of wild nest at Charahara. The 

details of nesting sites are given in the table 2. 



Table 2: Nesting sites and clutch size

Place
Clutch 

size
Depth of 
nest (ft)

Dist from 
river(m)

Inclination of 
land

 Charahara (Nest 1) 34 1.5 11m 80

 Charahara (Nest 2) 38 1.5 6.5m 200

 Sitamaithan (Nest 3) 26 1.5 3.5m 100

 Breeding center (nest 4) 28 1.5 - -
 Breeding center (nest 5) 32 1.45 - -
 Breeding center (nest 6) 23 1.5 - -
 Breeding center (nest 7) 21 1.45 - -

Out of total, 50% of eggs were success to hatch and produce hatchlings while other 50 % were 

damaged. The clutch size of wild nests is more than the nests at breeding center. 

Table 3: Hatchling success of nest

 Clutch size
Eggs success to 

hatch
Infertile/damaged 

eggs

Nest 1 34 12 22

Nest 2 38 30 8

Nest 3 26 8 18

Nest 4 28 26 2

Nest 5 32 2 30

Nest 6 23 5 18

Nest 7 21 18 3
Total 202 101 101

The percentage of hatching success was found to be more in wild nest in comparison to nest at 

captive breeding. The average rate of hatching success of eggs in wild nest was 16.7/nest and 

that of captive breeding nest was 12.7/nest. 



Fig 6: Percentage of hatchling success of nests 
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6.4.Household questionnaires survey

6.4.1. Demographic characteristics of respondents:

Out of total respondents, 60.82% (n= 97) were male and 39.18% were female. There are two 

ethnic groups Bote and Majhi/ Mushahar depending on fishing in the river. About 81.44% (n= 

97) were Bote and remaining 18.56% of sampled households were Majhi/Mushahar. Majority 

of respondents belongs to age group 25-35 followed by >35.

Fig 7: Frequency distribution of different age groups
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The education level of respondents was categorized in to four groups: illiterate, those who can 

not read and write; primary, those having 1-5 formal education level; secondary, those having 

5-10 years of formal education; and college, those having associate and undergraduate degree. 

Most of the respondents were with education of primary level as shown in fig 6.



Fig 8: Frequency distribution of educational level
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Fishing  is  economic  source  for  89.7%  of  respondents,  out  of  which  45.4%of  people 

exclusively depends on fishing while 44.3% of people have other source also like manual 

labour, farming and remittance. About 2.06% of respondents were farmers and 8% have job in 

hotels. 

All  100% of  people  (n=97)  used  underground water  for  drinking  water.  About  82.5% of 

people used to go in the river for washing and cleaning purpose.

6.4.2. Fishing activity in the river

About 92.8% of sampled households (n= 97) used to go in the river for fishing and only 7.2% 

of household did not go for fishing. 

Table 4: Frequency of fishing and fish harvest by fisherman

Frequency of fishing Number % Fish harvest/day Number %

Daily 56 62.22 1-5 kg 83 92.20

Once a week 20 22.22 5-10 kg 7 7.78

Twice a week 14 15.56 >10 kg 0 0

Total 90 100 90 100

Majority of respondents (62.22%) reported daily fishing in the river. Some 22.22% of sampled 

households  used  to  go  for  fishing  once  a  week  while  15.56% used  to  go  twice  a  week. 

Majority of fishermen (92.20%) harvest the fish in the range of 1-5kg in a day. 



Fig 9: Fishing purpose of households
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People harvest the fish with two purposes; food and selling in the market. It was found that 

about 64.44% of fisherman harvests the fish from river for selling in the market while 15.56% 

harvest for food. Some 20% of fisherman harvests for both food and selling in the markets. 

Figure 10: use of fishing methods by locals 
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Use of fishing net is main method among fisherman. About 34% of people used hand net 

while 32% used gill net for fishing in the river. Similarly, 24% of people used both gill net and 

hand net  and 10% used other  methods  for  fishing.  The other  methods  include  dhadiya  (a 

traditional fishing instrument), hooks and water draining.



6.4.3. Gharial observed by locals in the river

Fig 11: Gharial sighted by locals
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More than 50% of respondents reported that the gharial is seen frequently in the river while 

44.33% of them reported that they have seen gharial occasionally in the river. About 39% of 

people could differentiate sex of gharial while 61% could not. All of the respondents who able 

to differentiate sex reported that females are more frequently seen.

6.4.4. Attitude of locals towards status and conservation of gharial 

The  Conservation  attitudes  of  local  people  were  measured  by  7  dichotomous  (agree  and 

disagree) statements. Statements covered the population status, fishing activity in the river, 

tourism, use of gharial and education and awareness for conservation.

Table 5: Local’s attitude towards gharial conservation

Statement 
no Statement Agree Disagree

Don't 
know

1 Population of gharial is decreasing 41 38 20
2 Conservation of gharial is necessary 89 11 -
3 It is important to educate people about gharial conservation 24 78 -
4 Conservation of gharial promote the tourism 69 23 8
5 Other people kill gharial 98 2 -
6 Use of parts of gharial 99 1 -
7 More fishing helps to decline gharial population 26 58 16

The result showed that majority (89%) of respondents agreed for conservation gharial. About 

41%  of  respondents  were  agreed  with  decreasing  population  of  gharial.  Majority  of 



respondents reported that education and awareness is not important for conserving the gharial. 

About 69% of respondents were in favour of promotion of tourism by gharial conservation. 

Local people had not killed gharial and did not use the parts of gharial as in the table 5. More 

than  50%  of  respondents  reported  that  fishing  cannot  be  the  cause  of  declining  gharial 

population.  

6.4.5. Gharial decline and its causes

About 41% (n= 97) of respondents reported the decline of population while 37% reported the 

increase in population. Some 21% have no idea about the population status of gharial. 

Table 6: Causes of population decline according to respondents

Causes Percentage (%)
 Habitat degradation 29
 Water pollution 5
 Over fishing 27
 Human disturbance 5
 Flood 2
 Entrapment in fishing net 4
 No idea 22

According to 29% of respondents habitat degradation is the main cause for declining gharial 

population while 27% reported over fishing is responsible for gharial decline. About 22% of 

respondents have no idea about gharial decline.

6.4.6. Information of conservation programs to locals and their involvement

Majority of respondents (62%, n= 97) were familiar with national park activities to conserve 

gharial  and  38%  were  unknown  about  national  park  activities.  Out  of  total  familiar 

respondents, 68% reported that national park has run captive breeding program to conserve 

gharial. About 22% reported that national park has restricted the use of gill net for fishing, 7% 

reported license distribution and controlled fishing and only 3% reported educational program.

Most of the respondents (60%) reported that the park activities are not effective and do not 

help in gharial conservation while 40% had reported that the park activities are helping to 

gharial conservation. 



  Fig 12:  Effectiveness of national park’s activities for conservation of gharial 
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Majority  of  respondents  (61%,  n=  97)  believed  that  involvement  of  local  people  in 

conservation program can safeguard the gharial. 

Fig 13: Involvement of people in conservation
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Similarly, out of total respondents, 70% denied their involvement in conservation activities for 

gharial. 

6.5.Threats to Gharial

The  major  threats  in  Rapti  River  were  fishing,  disturbance  by  people,  sand  mining  and 

cleaning and washing activities. Sand mining and fishing were found to be major threats to 

gharial. About 80% of sand mining was found in Charahara and Sitamaithan area which are 



the good nesting place for gharial. All the 3 nests were found in Charahara (2) and Sitamaithan 

(1). 

Fig 14: Threats Vs gharial number
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Fig 15: Threats occurrence at different months
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Use of gillnet and poison for fishing were also found as major threats for gharial in Rapti 

river. Out of total fishermen, 32% used gill net for fishing and 24% used gill net in addition 

with hand net. Gill net entangle on the gharial snout causing death.  Some 32% of people had 

seen the gharial entangled in gill net.  About 16.5% used poison for killing fish in the river 

while 83.5% had never used poison.    



7. Discussion

7.1.Status and distribution of gharial:

The  effectiveness  of  the  crocodile  restocking  programme  is  determined  either  by  regular 

monitoring of the population or by monitoring nesting efforts. In this study, the number of 

nests as well as the entire population was monitored.

The estimated population size of gharial was 26 and the density ranged from 5.4/10km to 

2/10km.  The density  of species  remained nearly constant  since 2005. Ballouard  and Cadi 

(2005) had reported the density of gharial as 5/10km. Similarly,  the estimated density was 

reported as 4.7/10km by DNPWC in 2008. The male population was very few in comparison 

to female. Only 4 male individuals were observed in six months visit. The sex ratio of gharial 

in Rapti River was found as 1:9 while that of whole country was 1:6 (DNPWC 2008). The 

distribution of species was dense along Sauraha-Kasara section. This section consists of sand 

banks suitable for basking and nesting, deep water and less disturbance. Study by Ballouard 

and Cadi in 2005 also reported more gharials in Sauraha to Kasara than other section of river. 

7.2.Hatchling success and threats to gharial:

All 3 nests were found along Sauraha to Kasara section of river. With regard to habitat and 

nesting  sites,  Sauraha-Kasara  section  was  found  to  be  critically  important.  The  rate  of 

hatchling success was found to be very low. The wild nests contained total 98 eggs out of 

which only 50 eggs produced hatchlings and other were infertile or damaged. However, the 

hatchling success was more in wild nest in comparison to nests at captivity. While bringing 

eggs at captivity, the natural orientation of eggs at early stage may be changed which cause 

embryo mortality and the natural nest temperature can be changed leading to unsuccessful 

hatch. The captive breeding center use to bring eggs from wild to captivity after one or two 

weeks of nesting by gharial. The handling and carrying process of eggs from wild to captivity 

was not in scientific way. Moreover the temperature of nest at river bank and temperature of 

nest  at  captivity  may also vary which directly  affect  the  incubation  process.  The average 

clutch size of wild nest was more than that of nest at captivity. Nests and egg hatchings are 

half of the story.  Over 660 gharials  have been released into the Narayani  and other major 

rivers of Nepal since 2005. However, recent park survey has reported only 81 gharials (41 in 

Narayani and 24 in Rapti) which may lead to the assumption that 12.3% of released animals 

survived  whereas  all  free-ranging  gharials  in  Narayani  and  Rapti,  have  zero  breeding 

potential.



Majority of people (92.8%) were depended on fishing in the river with average range of fish 

harvest per day per person 1-5Kg. It showed huge pressure of fishing in the river. Sand mining 

activity  was adversely affecting  the critical  habitat  of  gharial  along Rapti  River.  Sauraha-

Kasara section was found to be highly affected by sand mining.  There was direct  relation 

between weighted mean of threats and gharial number. It was found that less the weighted 

mean of threats more the number of gharial suggesting immediate need to control threats level. 

The Chitwan National Park has strictly banned the use of nylon gill net for fishing but about 

56% of people used nylon gill net, out of which 32% used gill net only as a method of fishing. 

There is no proper implementation of rules and regulation by people.  Park has distributed 

license and only those are  allowed for fishing who bear  their  fishing license.  The license 

should be renewed in every six months.  But only 73% of fisherman had their  license for 

fishing, out of which 17% did not renewed even a single time.  

7.3.Gharial conservation in perspective of local people:

Majority of respondents (89%) considered gharial as an important species and had a favorable 

attitude towards gharial conservation. People were aware of declining gharial population and 

also aware of their habitat destruction.  However their awareness has not been used in action 

which is  reflected by continued disturbance through sand mining  and fishing in the river. 

Majority of people were known about the park activity to conserve gharial. However, about 

60% of people were disagreed with park activity for conserving gharial and reported that park 

is  failed  to  conserve  gharial.  Involvement  of  local  people  in  conservation  activities  was 

negligent.  



8. Conclusions

The population of gharial in Rapti River has not been improved as the present population is 

similar  to  that  of  2005.  The  sex  ratio  is  very  low  which  a  critical  factor  for  declining 

population is. The low population of male may be due to incubation temperature of the nest at 

captivity as the sex in crocodile is determined by incubation temperature. But it needs further 

study.   Present  study  did  not  include  incubation  temperature.  The  gharial  sightings  were 

regular in all sections of river but more sightings were in Sauraha to Kasara section. All three 

nests were also found in this section.  This shows that Sauraha to Kasara section of Rapti river 

is more suitable site for gharial. The most frequently used habitat by gharial was sand bank 

and mud bank.  

After  listing  the gharial  in  protected  species  by department  of National  Park and wildlife 

conservation, some rules were enforced to protect the species like restriction in use of nylon 

gill  net,  sand  mining  and  stone  mining,  and  controlled  fishing.  But  the  study  showed 

uncontrolled fishing with using gill net and frequent sand and stone mining in the river. This 

indicates possibility of further decline of gharial in the area. 

While  comparing  success  of  3  wild nest  collected  from 3 different  sites  in Rapti  and the 

Captive Breeding Center, wild nests performed much better with hatching success rate of 31 to 

79%. In captivity, the success had a wild swing of 6 – 93% suggesting unexplored elements of 

surprise.  In totality,  51% of eggs from natural nest and 49% from captive breeding center 

were  hatched,  suggesting  if  all  nest  sites  were  monitored  and  protected,  perhaps  captive 

breeding may become redundant. All natural nest sites were threatened because sand mining 

occurred  along  with  human  activities.  Therefore,  critical  habitats  are  the  sole  for  gharial 

survival in Rapti. 

A breeding and restocking program by the Park is in effect for several years; however the 

study shows that there is high risk of ecological disaster of gharial. From the study it is found 

that there is habitat degradation with human disturbance, lack of proper care of nests and no 

regular measurement of nest temperature and humidity.



9. Recommendations

Major recommendations for the effective gharial conservation in the study area are:

• There should be controlled fishing in the river.  Only tribal  groups are  allowed for 

fishing. Instead of daily fishing, alternative fishing should be planned.

• Alternative income generation activities like artificial fishing ponds and fish culture 

should be implemented by governing body which will reduce fishing pressure in the 

river.

• The rules and regulations should be implemented strictly by governing body. Use of 

nylon gill net, stone and sand mining in the river should be prohibited.

• Proper  management  and  care  of  nests  at  captivity  should  be  maintained.  Regular 

measurement of nest temperature, humidity, protection of nest from rain and logging 

of water should be maintained.

• Regular surveys and monitoring of gharial in the area are recommended to investigate 

status of gharial, prevalence of any threats and disturbance along the gharial habitat.

• Awareness programs on gharial conservation should be conducted effectively and local 

people  should  be  motivated  for  conservation.  Involvement  of  local  people  in 

conservation activities is recommended and integrated conservation strategy should be 

implemented. 

• Restocking of gharial in suitable habitat should be regular in systematic way. 
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Annexes

Annex I

Distribution map of gharial in Rapti River

Map 1: Distribution of animal in February 2008

Map 2: Distribution of gharial in March 2008



Map 3: Distribution of gharial in April 2008

Map 4: Distribution of gharial in October 2008



Map 5: Distribution of gharial in November 2008

Map 6: Distribution of gharial in December 2008



Map 7: Distribution of nests in the Rapti river



Annex II

1.1.Field Observations during February, 2008 field visit

Place No of gharial Sex Latitude* Longitude* River Section
Jayamangala 2 F 27.5606 84.4983 Kumrose-Sauraha
Shankarghat 1 F 27.5653 84.4607 Kumrose-Sauraha
Dudhaura 1 F 27.5677 84.4866 Sauraha-Kasara
Dudhaura 1 M 27.5690 84.4486 Sauraha-Kasara
Dudhaura 1 F 27.5650 84.4363 Sauraha-Kasara
Chararhara 1 F 27.5558 84.4283 Sauraha-Kasara
Chararhara 1 M 27.5633 84.4180 Sauraha-Kasara
Kasara 2 F 27.5578 84.3369 Sauraha-Kasara
Kasara 3 F 27.5522 84.3318 Sauraha-Kasara
Kasara 3 F 27.5516 84.3303 Sauraha-Kasara
Kasara 1 Immature 27.5503 84.3257 Sauraha-Kasara

Bayarghari 2 F 27.5644 84.2736
Kasara-Narayani 
confluence

Buddanagar 1 Immature 27.5552 84.2281
Kasara-Narayani 
confluence

Meghauli 1 F 27.5656 84.1948
Kasara-Narayani 
confluence

Belsar 1 F 27.5690 84.3997
Kasara-Narayani 
confluence



Sitamaithan 1 F 27.5679 84.3827
Kasara-Narayani 
confluence

*in degree decimal

1.2. Field observations during March 2008 field visit 

Place
No of 
gharial Sex Latitude* Longitude* River section

Jayamangala ghat 2 F 27.5529 84.5028 Kumrose-Sauraha
Sankharghat 1 F 27.5653 84.4606 Kumrose-Sauraha
Dudhaura 1 F 27.5667 84.4385 Sauraha-Kasara
Charhara 1 M 27.5527 84.4314 Sauraha-Kasara
Charhara 1 F 27.5533 84.4316 Sauraha-Kasara
Belsar 2 F 27.5697 84.4009 Sauraha-Kasara
Sitamaithan 1 F 27.5679 84.3829 Sauraha-Kasara
Simal gaire 1 F 27.5653 84.3752 Sauraha-Kasara
Kasara 3 F 27.5526 84.3321 Sauraha-Kasara
Kasara 1 F 27.5576 84.3368 Sauraha-Kasara
Kasara 2 F 27.5509 84.3283 Sauraha-Kasara

Bayarghari 1 M 27.5643 84.2733
Kasara-Narayani 
confluence

Sukranagar 1 F 27.5592 84.2595
Kasara-Narayani 
confluence

Meghauli 1 F 27.5553 84.2296
Kasara-Narayani 
confluence

Meghauli 1 F 27.5553 84.2265
Kasara-Narayani 
confluence

1.3. Field observations during April 2008 field visit 

Place
No of 
gharial Sex Latitude Longitude River section

Jayamangalaghat 1 Immature 27.5680 84.4924 Kumrose-Sauraha
Jayamangalaghat 3 F 27.5634 84.4945 Kumrose-Sauraha
Shankarghat 1 F 27.5653 84.4618 Kumrose-Sauraha
Sauraha 1 F 27.5797 84.4911 Kumrose-Sauraha
Dudhaura 1 F 27.5687 84.4541 Sauraha-Kasara
Charahara 1 F 27.5530 84.4303 Sauraha-Kasara
Dumaria 1 F 27.5679 84.4142 Sauraha-Kasara
Kasara 3 Immature 27.5525 84.3324 Sauraha-Kasara
Kasara 1 F 27.5507 84.3266 Sauraha-Kasara

Sukranagar 1 F 27.5617 84.2829
Kasara-Narayani 
confluence

Sukranagar 1 Immature 27.5734 84.4681
Kasara-Narayani 
confluence

Meghauli 1 F 27.5638 84.2722
Kasara-Narayani 
confluence

1.4. Nesting sites along the river



Place Clutch size Latitude Longitude Depth of nest
Distance from 
river

Charhara 34 27.5566 84.4284 1.5 ft 11m

Charhara 38 27.5583 84.4271 1.5 ft 6.5m

Sitamaithan 26 27.5682 84.3878 1.5 ft 3.5m

1.5. Nests at captive breeding center

Place Clutch size Depth of nest (ft)
Pond 1 28 1.45 

Pond 1 32 1.5 

Pond 2 23 1.43 

Pond 2 21 1.5 

1.6. Field observations during October 2008 field visit

Place
No of 
gharial Sex Latitude Longitude River section

Jayamangalaghat 4 F 27.5599 84.4984 Kumrose-Sauraha

Bimpur 1
Immatur

e 27.5451 84.5168 Kumrose-Sauraha

Sauraha 1 F 27.5728 84.4929 Kumrose-Sauraha

Devnagar 1 F 27.5637 84.4181 Sauraha-Kasara

Kasara 1 F 27.5504 84.3281 Sauraha-Kasara
1.7. Field observations during November 2008 field visit

 

Place No of gharial sex Latitude Longitude River Section
Jayamangalaghat 1 F 27.5604 84.4983 Kumrose-Sauraha
Patana, kumrose 2 F 27.5534 84.4994 Kumrose-Sauraha

Jayamangalaghat 1
Immatur

e 27.5652 84.4924 Kumrose-Sauraha
Sauraha 1 F 27.5715 84.4932 Kumrose-Sauraha
Dhudhaura 1 F 27.5665 84.4381 Sauraha-Kasara
Charahara 1 F 27.5530 84.4321 Sauraha-Kasara

Sitamaithan 1
Immatur

e 27.5677 84.3324 Sauraha-Kasara

Kasara 2
Immatur

e 27.5576 84.3367 Sauraha-Kasara
Kasara 1 F 27.5527 84.3326 Sauraha-Kasara

Kasara 1
Immatur

e 27.5516 84.3305 Sauraha-Kasara
Kasara 1 F 27.5498 84.3230 Sauraha-Kasara

Sukranagar 1
Immatur

e 27.56463 84.2749
Kasara-Narayani 
confluence



Buddhanagar 1
Immatur

e 27.56138 84.24267
Kasara-Narayani 
confluence

Meghauli 1 F 27.55545 84.22999
Kasara-Narayani 
confluence

1.8. Field observations during December 2008 field visit

Place
No of 
gharial Sex Latitude Longitude River Section

Jayamangalaghat 1 F 27.5654 84.4925 Kumrose-Sauraha

Shankarghat 1 Immature 27.5652 84.4615 Kumrose-Sauraha

Dumaria 1 Immature 27.5626 84.4187 Sauraha-Kasara

Sitamaithan 1 Immature 27.5687 84.3848 Sauraha-Kasara

Kasara 2 Immature 27.5516 84.3299 Sauraha-Kasara

Kasara 1 Immature 27.5516 84.3296 Sauraha-Kasara

Kasara 2 Immature 27.5515 84.3294 Sauraha-Kasara

Sukranagar 1 Immature 27.5644 84.2735
Kasara-Narayani 
confluence

Sukranagar 1 F 27.5642 84.2732
Kasara-Narayani 
confluence

Annex III

Identification Details: 

i) Name of village:

ii) Distance of village from river:

iii) GPS location of household/village

Profile of Respondents:

i) Name:

ii) Sex:

iii) Age:

iv) Family members:



v) Occupation/Main economic source:

vi) Educational status:

vii) Source of drinking water:

viii) Use of river for washing purpose

a) Yes b) No

1) Do you go for fishing in the river?

    a) Yes b) No

2)  How often do you go for fishing?

a) Daily b) Once a week  c) twice a week  d) Others

3) How much fish do you harvest per day?

a) 1-5 Kg b) 5-10 Kg c) 10-15 Kg d) >15 Kg

4) Why do you do fishing?

a) For food b) Fir selling c) For recreation

5) Where do you sell and how much?

6) What type fish species do you have seen in the river?

7) Which species do you prefer to harvest? Why?

8) What methods do you use for fishing?

a) Net b) Electricity c) Water draining

d) Poisoning e) Use of Hooks f) Others

9) Are there any difficulties with fishing in the river?

a) Yes b) No

10) What are they? 

11) Are there any rules and regulations for fishing set by National Park?

  

12) Do you follow them?

a) Yes b) No

13) Have you seen Gharial in the river?

a) Yes b) No

11) If yes, how many?



12) Can you differentiate male and female of Gharial 

a) Yes b) No

13) Which one you frequently see?

a) Female b) Male

14) What is the status of Gharial population? 

a) Increasing b) Decreasing c) Not known

15) If decreasing, what are the causes of declining?

a) Hunting b) Illegal collection of eggs c) Entrapment in fishing net   

d) Flood e) Habitat destruction f) over fishing       g) Others

16) Do you use any parts of Gharial?

a) Yes b) No

17) For what purpose you use?

a) Medicine b) Food c) Others 

17) If yes, for what purpose?

18) Have you seen the people using poison to kill fish in the river?

19) Do you have any information about gharial poaching?

20) Have you seen Gharial entangled in fishing net?

21) What is the status of river at present in comparison to past?

a) Improved b) Degraded

22) Do you think the conservation of gharial is necessary?

a) Yes b) No

23) If yes, why is it necessary?

24) In your opinion what are the main difficulties in gharial conservation?

a) Lack of awareness b) Over fishing 

c) Poor conservation strategy d) Habitat destruction

e) Human disturbance e) Other

25) What activities need to be done to conserve Gharial?



26) Is there any role of locale people for Gharial conservation?

27) If yes, how it is possible?

28) Is there is any conflict between gharial and local people?

29) Do you know about the National Park’s activities/strategies for Gharial conservation?

a) Yes b) No

30) If yes, what are they? Do they help in Gharial conservation?

 


