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Abstract 

The presence of WBH in Lhamoy Zingkha was first recorded on 28
th

 January, 2015 by 

the team from Lhamoy Zingkha Forest Range office at Sanguri (N26
0
46’30.1” E89

o
55’07.8” 

elevation of 136m) feeding along the Sunkosh River (DoFPS, 2017). Lhamoy Zingkha has been 

identified as a new distribution and foraging sites for White-bellied Heron (RSPN, 2016). 

Besides annual monitoring of the bird, there was no study conducted to assess the sites. Hence, 

the need to study the habitat usage by WBH through study of vegetation parameters was 

commenced. 

Direct observation method was deployed to monitor the timing of seasonal movement of 

the bird in their winter foraging site at Sunkosh River, Lhamoyzingkha. Sighting habitats were 

assessed through vegetation study in 5 sighting areas. The size of the sampling plot was 10 x 10 

m for trees, 5 x 5 m for shrubs and 2 x 2 m for herbs/grass. The vegetation data were analyzed 

using excels 2007. Shannon Wiener diversity index, Species richness and evenness index are 

calculated to compare species diversity, species dominance, and distribution of species in five 

sighting areas. Every time the bird is sighted, coordinates are incorporated into GPS to generate 

sighting frequency from each sample plot.  

Shanguri, having the highest sighting frequency (4 times) has the highest species 

diversity (6.62) and more uniform distribution of species (2.09) after Hordung (2.18).  However, 

Shanguri has the lowest index of dominance (0.12). The bird spent 5 months (November- March) 

in their winter habitat. 

Least sighting frequency was observed in Shatibhagar and Hordung with 1 time each 

which ruled out that the probable reasons could be because of intensive illegal fishing (by 

bordering people) and maximum incidences of boulders and sand extraction.  
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CHAPTER ONE 

Introduction 

1.1. Background 

 

The Critically endangered White-bellied Heron (WBH) is the world’s second largest 

heron and has only about 200 known individuals in the world. It is classified as critically 

endangered due to small and rapidly declining population (ICUN, 2017) and one of the rarest 

birds in Asia which remains at a significance risk of extinction (RSPN, 2016).   

The presence of WBH in Lhamoy Zingkha was first recorded on 28
th

 January, 2015 by 

the team from Lhamoy Zingkha Forest Range office at Sanguri (N26
0
46’30.1” E89

o
55’07.8” 

elevation of 136 m) feeding along the Sunkosh River (DoFPS, 2017). Lhamoy Zingkha has been 

identified as a new distribution and foraging sites for WBH (RSPN, 2016). 

Since 2015, sightings of WBH in Lhamoy Zingkha have been only in winter and spring 

seasons. The juvenile WBH which was collared with Global Positioning System (GPS) by RSPN 

from Tsirang has arrived at Lhamoy Zingkha, unfortunately the device was retrieved from 

Shetibagar (N26
0
44’14.4” E89

o
51’25.1” elevation: 105m). It is not very clear what caused the 

device to drop at Shetibagar. However, it may be reasonable to claim that the WBH migrated 

from Wangdue and Tsirang to Lhamoy Zingkha. 

Two juvenile WBH attached with GPS tags have migrated to Lhamoy Zingkha from their 

summer habitat (RSPN, 2016). It has become high time for the scientific research on their habitat 

assessment to validate the migration season.  



1.2. Rationale 

Since 2015, WBH was regularly sighted in winter foraging along the Sunkosh River. 

Hence, it is very important to know exact month of the season WBH migrates and the type of 

habitat preferred for foraging. Understanding seasonal movement can be used for timely 

monitoring and to make interventions against threats and disturbance of WBH. 

1.3. Objectives 

Main objectives of the research were to understand the timing of seasonal movement of 

WBH and to assess the vegetation composition of the preferred sites. The research questions 

were: 

 When do the seasonal migrations of WBH occur? How long do they spend in their winter 

habitat? 

 What are parts of the Sunkosh ecosystem and vegetation composition preferably 

occupied by WBH for foraging?  

 What are the probable disturbances to WBH and their habitats? 

 

 

 

 

 

 

 



CHAPTER TWO 

Literature review 

2.1 General background 

After Goliath heron, WBH is the second largest heron which was historically known from 

the eastern Himalayan foothills of Nepal, India, Burma, Tibet and Bhutan (Ali and Ripley, 1987; 

Gimmett et al., 1999; Birdlife International, 2001; RSPN, 2011). It is very large and has long 

neck with distinct white-belly and white crest with 1.60 m tall in height (RSPN, 2011). Mostly, 

the heron occur near large inland swamps, lakes and rivers, often surrounded by subtropical 

forests. In Bhutan, it is found along the riverine chirpine forest. Habitat fragmentation and 

human disturbances are found to be main cause of population decline which faces the threat of 

extinction if no protective and preventive measures are taken. This study is built on to 

comprehensive understanding of timing of seasonal movement and assessment of habitat 

preferred. 

2.2 Global population and distribution 

 The estimated population is found to best fit in the range of 50-249 matured individuals 

although no population censes is conducted across its home range (BirdLife International, 2011). 

Currently 26 individuals are known to exist in Bhutan (RSPN, 2017). Throughout its home 

range, different countries reported the population to be extremely small and rapidly declining 

(BirdLife International, 2001 & 2011; Kushlan & Hancock, 2005) and hence classified as 

critically endangered in IUCN Red List status. 

Historically, occurrence of WBH was in south Asia, from northern India through northern 

Myanmar. Currently, it’s known from north-east India to the hills of Bangladesh, north Myanmar 



and eastern Himalayan foothills in Bhutan. Occurrence of this bird has been recent history in 

Bhutan and very recent in Lhamoyzingkha along Sunkosh river.  

2.3 Habitat and diet 

Habitat is essential for wildlife population to receive basic needs like food, water, shelter 

and space for survival without which populations of wildlife cannot exist (University of Illinois 

Board of Trustees, 2015). Habitats for WBH include small or large rivers, usually with sand or 

gravel bars within or adjacent to subtropical broadleaved forest and inland lake. The bird is 

usually seen in solitary and sometimes in flocks which feed on clear fast flowing rivers (Singh, 

2015). In Bhutan, WBH is recorded foraging mainly on two major rivers (Punatsangchu and 

Bertichu), and a small lake (Ada) in Bhutan. Their diet is mainly fish and they fish in the river in 

knee deep shallow water. A Juvenile bird eats 9 to 10 small fishes and the adults eat 6 to 8 

medium size fishes a day (RSPN, 2011). 

  2.4 Nesting and roosting 

The need to identify and understands the characteristics of nesting and roosting site of the 

bird is important for conservation. According to RSPN (2011), White-bellied herons are found to 

roosts and nests on tall chir pine trees (Pinus roxburghii) as in Bhutan. The bird prefers a large 

open tree that stands on steep slope of 42-68⁰ are chosen for nesting (Wangdi, 2014). Also it is 

said that the locations of nests are usually found near confluences of streams joining the main 

river. According to RSPN (2011), large rocks, logs and trees, bare sandy patches are found to be 

used for roosting by the bird.  

 

 



2.5 Threats to WBH and Conservation approaches 

The most significant threats of the bird is being tiny population size and small gene pool, 

whereby WBH is predicted to undergo genetic isolation and inbreeding depression (RSPN, 

2011). Other driven threats could be habitat fragmentation and degradation due to increasing 

human use and habitation of river valleys, logging, wildfire intensity, unsustainable fishing, and 

modification of river sediments, water pollution, and hydropower projects. 

 

 

 

 

 

 

 

 

 

 



CHAPTER THREE 

Materials and Methods 

3.1. Study Area 

 

 

 

 

 

 

 

 

 

 

 

 

 

The study was conducted along the Sunkosh River of 15 kilometer transect in Lhamoy 

Zingkha Drungkhag based on records of previous sighting of WBH. The area stretches from 

Shetibhagar (N26
0
44’14.4” E89

o
51’25.1” elevation: 105 m.) till the confluence of Homa and 

Sunkosh River (N26
0
47’13.84” E89

o
56’35.83” elevation: 160 m).      

It falls under three village block of Lhamoy Zingkha, Karmaling and Nichula. Karmaling 

and Lhamoy Zingkha fall under the Administrative control of Sarpang Forest Division and 

Nichula under Phibsoo Wildlife Sanctuary. The forest type consists of Subtropical and Warm 

Figure 1: Study Area 



broadleaved Forest. The settlements are found along the wide valleys of river banks and people 

live with subsistence agriculture and animal husbandry. Rice is grown as the main crop along the 

river valleys. 

 

3.2 Methodology and Study design 

Data collection was commenced from December 2017 to March 2018 for four months. 

Direct observation method (presence and absence) was used to ultimately determine seasonal 

migration in WBH. Walking through transect, the area was scanned using binoculars once a 

week every Sunday. Local informers were also deputed to generate information regarding the 

Figure 2: Study Design 



sighting of the bird. The data were collected using data collection formats (Annexure I& II). 

Monitoring of WBH has been done annually and reports submitted to RSPN for every 

sighting of WBH since 2015. Using this information based on previous sighting, five sample 

plots were laid out to assess for the vegetation composition. For every plot, in a quadrate species 

of the plants were recorded with Diameter at Breast Height (DBH). Tree layer quadrate of 20 X 

20 m was adapted to assess dominant tree species while for ground vegetation and substrate, 2 

sub-plots of 5 X 5 m and 2 X 2 m respectively were deployed. All woody perennial that has 

DBH of above 10 cm were classified as trees. Woody perennial plant more than 0.5 m and less 

than 5 m high at maturity without a definite crown were considered as shrubs and regenerations, 

and any soft-stemmed plant with height equal to or less than 2 m were recorded as herbs/grass. 

The equipments like binoculars, Global Positioning System (GPS), digital camera, guides 

books; Know the Plants of Bhutan (Thinley, 2004), range finder, diameter tape, note book, pen 

and pencils were used for data collection. Most of the plant species were identified at the site and 

recorded in the developed field data format. Those un-identified plant specimens were 

photographed and later cross checked with Know the Plants of Bhutan (Thinley, 2004), and 

Weeds of Bhutan (Parker, 1992). 

3.3 Analysis 

The immigration (arrival to Winter habitat) of bird was determined by the first 

appearance of bird in particular month at a particular site and the disappearance from the site is 

concluded as the emigration of the bird.  

 

The data collected from the field for vegetation study were arranged, summarized and 

presented graphically using Microsoft Office Excel 2007. Diameters at Breast Height (DBH) for 



the same species were averaged and total number of all individuals of same species is sum up. 

This was done to compare different types of forest in each sample plot using Shannon-Wiener 

Diversity Index, Species Richness and Evenness Index (parameters). 

1. Shannon Wiener Index (H) = -∑ Pi logn Pi 

                       Where Pi =
𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙  𝑜𝑓  𝑜𝑛𝑒  𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝑇𝑜𝑡𝑎𝑙  𝑛𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑎𝑙𝑙  𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙  (𝑜𝑛𝑒  𝑃𝑙𝑜𝑡 )
 

2. Species Richness = 
(𝑆−1)

𝐿𝑜𝑔𝑁
 

Where S = total number of species; N = total number of individual of all species 

3. Evenness Index =  
𝐻

𝐿𝑜𝑔𝑆 

Where H = Shannon Wiener diversity Index; S = Total number of species 

4. Index of Dominance = ∑(
𝑛 𝑖

𝑁
)2    or ∑(Pi)

2 

Where ni = number of individual of a species (of one sample plot) 

           N = Total number of individual of all species (of one sample plot) 

 

 

 

 

 

 



CHAPTER FOUR 

Result and Discussion 

 

This chapter describes the results of the study carried out based on the research 

objectives. The results include migration timing of WBH, vegetation composition of foraging 

site of Sunkosh ecosystem and conservation threats and disturbances.   

4.1 Shannon Wiener Diversity Index 

Table 1: Plot summary for Species richness index 

Area Sample 

Plot 

Species NI DBH  

(average) 

Pi Ln of 

Pi 

Pi*Ln of 

Pi 

(Pi)² 

Shaytibhagar 1 Zyzyphus mauritiana 2.00 5.50 0.05 -2.99 -0.15 0.00 

1 Trewia nudiflora 6.00 17.30 0.16 -1.83 -0.29 0.03 

1 Albizia procera 15.00 22.00 0.39 -0.94 -0.37 0.15 

1 Murraya koenigii 4.00 2.70 0.11 -2.20 -0.24 0.01 

1 Chromolaena odorata 7.00 1.70 0.18 -1.71 -0.31 0.03 

1 Solanum viarum 3.00 1.40 0.08 -2.52 -0.20 0.01 

1 Equistem spp 1.00 0.70 0.03 -3.51 -0.11 0.00 

1 Total     38.00 51.30     -1.67 0.23 

Hordung 2 Acacia catechu 2.00 20.00 0.07 -2.66 -0.19 0.01 

2 Bombex ceiba 2.00 31.00 0.07 -2.66 -0.19 0.01 

2 Psilanthus bengalensis 4.00 0.20 0.15 -1.89 -0.28 0.02 

2 Tabernaemontana 

divericata 

3.00 0.40 0.11 -2.21 -0.24 0.01 

2 Clerodendrum viscosum 4.00 0.60 0.15 -1.89 -0.28 0.02 

2 Cassia tora 2.00 0.30 0.07 -2.66 -0.19 0.01 

2 Oxalis corniculata 7.00 0.20 0.26 -1.35 -0.35 0.07 

2 Argeratum conyzoides 3.00 0.20 0.11 -2.21 -0.24 0.01 

2 Total     27.00 52.90     -1.96 0.15 

Kumarbill 3 Daubanga grandiflora 2.00 26.70 0.04 -3.33 -0.12 0.00 

3 Albizia procera 2.00 21.40 0.04 -3.33 -0.12 0.00 

3 Tetrameles nudiflora 3.00 34.20 0.05 -2.93 -0.16 0.00 

3 Alstonia scholaris 4.00 23.60 0.07 -2.64 -0.19 0.01 

3 Alopecurus aequalis 12.00 0.12 0.21 -1.54 -0.33 0.05 

3 Axonopsus compressus 10.00 0.12 0.18 -1.72 -0.31 0.03 

3 Toona celiata 1.00 18.60 0.02 -4.03 -0.07 0.00 

3 Chromolaena odorata 3.00 0.20 0.05 -2.93 -0.16 0.00 

3 Mikania micrantha 12.00 0.10 0.21 -1.54 -0.33 0.05 



3 Solanum americanum 4.00 0.23 0.07 -2.64 -0.19 0.01 

3 Ageratina adenophora 3.00 0.10 0.05 -2.93 -0.16 0.00 

3 Total     56.00 125.37     -2.13 0.15 

Shanguri 4 Tamarindus indicus 2.00 26.50 0.04 -3.14 -0.14 0.00 

4 Acacia catechu 4.00 23.40 0.09 -2.44 -0.21 0.01 

4 Phylanthus officinalis 2.00 12.80 0.04 -3.14 -0.14 0.00 

4 Conyza floribunda 5.00 0.20 0.11 -2.22 -0.24 0.01 

4 Richardia scaba 2.00 0.20 0.04 -3.14 -0.14 0.00 

4 Cassia spectabilis 6.00 1.00 0.13 -2.04 -0.27 0.02 

4 Chromolaena odorata 9.00 0.12 0.20 -1.63 -0.32 0.04 

4 Mikania micrantha 2.00 0.10 0.04 -3.14 -0.14 0.00 

4 Equistem diffusum 2.00 0.10 0.04 -3.14 -0.14 0.00 

4 Bidens pilosa 9.00 0.11 0.20 -1.63 -0.32 0.04 

4 Euphorbia hirta 2.00 0.20 0.04 -3.14 -0.14 0.00 

4 Phylanthus spp 1.00 0.20 0.02 -3.83 -0.08 0.00 

4 Total     46.00 64.93     -2.26 0.12 

Homa 5 Tetrameles nudiflora 1.00 31.90 0.03 -3.61 -0.10 0.00 

5 Aphanamixis polystachya 2.00 17.10 0.05 -2.92 -0.16 0.00 

5 Trewia nudiflora 5.00 12.50 0.14 -2.00 -0.27 0.02 

5 Rhus chinensis 2.00 11.10 0.05 -2.92 -0.16 0.00 

5 Ficus semicordata 1.00 13.40 0.03 -3.61 -0.10 0.00 

5 Cyperus distans 2.00 0.50 0.05 -2.92 -0.16 0.00 

5 Triumfetta 8.00 0.60 0.22 -1.53 -0.33 0.05 

5 Homononia riparia 5.00 0.70 0.14 -2.00 -0.27 0.02 

5 Pseudognaphalium affine 7.00 0.21 0.19 -1.67 -0.32 0.04 

5 Pouzolzia sp 3.00 0.40 0.08 -2.51 -0.20 0.01 

5 Dabregaegsia sp 1.00 0.30 0.03 -3.61 -0.10 0.00 

5 Total     37.00 88.71     -2.16 0.14 

Grand Total     204.00 383.21     -10.17 0.79 

 

 

Table 2: Different vegetation Parameters plot wise 

Sample 

Plot 

S N Shannon 

wiener 

index (H) 

Species 

richness 

Evenness 

Index 

Index of 

Dominance 

1 7 38 1.67 3.8 1.96 0.23 

2 8 27 1.96 4.9 2.18 0.15 

3 11 56 2.13 5.71 2.05 0.15 

4 12 46 2.26 6.62 2.09 0.12 

5 11 37 2.15 6.37 2.06 0.14 

 



 

4.2 Species richness index 

For Shannon-Wiener index and species richness, higher the value more is the diversity. 

Sample plot 4, Shanguri (6.62) has the highest species diversity which closely followed by Homa 

(6.37), sample plot 5. The plot with the least species diversity is Shatibhagar with 3.8 species 

richness index.  

 

  

4.3 Distribution of species. 

Hordung (2.18) has the most uniform distribution of species followed by Shanguri (2.09). 

The least uniform distribution of species was found to be in Shatibhagar with 1.96 evenness 

indexes. Kumarbill and Homa have the evenness index of 2.05 and 2.06 respectively. 

4.4 Species dominance 
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Sample plot 1, Shaytibhagar has the greatest value of dominance with dominance value 0.23 

followed by Hordung and Kumarbill with dominance value of 0.15 each. Sample plot having the 

least index of dominance is Shanguri (0.12).  

4.5. Major Threats identified based on frequent occurrences abruptly 

 

The major threats or the disturbances to WBH were fishing and sand and boulders 

extraction from the river banks. Fishing mostly includes illegal fishing from bordering people as 

well as local resident of the communities.  Shatibhagar was the highest fishing incidences area 

and Kumarbill has the highest sand and boulder extraction frequencies. 

4.6. WBH Sighting frequency based on Annual monitoring by RSPN 
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  Major threats 

Sample 

Plot 

 

Fishing 

Sand & 

Boulder 

extraction 

Shatibhagar 20 3 

Hordung 10 2 

Kumarbill 5 30 

Shanguri 2 0 

 Homa 1 0 

Sample 

Plot 

Total 

Sighting 

frequency 

Shatibhagar 1 

Hordung 1 

Kumarbill 2 

Shanguri 4 

Homa 2 



 

Shanguri was observed to have the maximum number of sighting (4 times) within 4 years 

of monitoring starting 2015. The least sighting of WBH was in Shatibhagar and Hordung owing 

to greater incidences of fishing along the river. Number of sighting of WBH in past 4 years 

indicates that, annually sighting of WBH is possible but it doesn’t means it is restricted to only 

particular foraging site. The maximum sighting was made in the year 2017.  During 2018 

monitoring and in times of data collection, only two times of sighting was made in Shanguri.  
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  Sighting frequency   

Sample 

Plot 

2015 2016 2017 2018 Total 

Shatibhagar 0 0 1 0 1 

Hordung 0 0 1 0 1 

Kumarbill 0 0 2 0 2 

Shanguri 1 1   2 4 

Homa 0 1 1 0 2 

Sub-Total 1 2 5 2 10 

Total 10   



Conclusion 
The study found out that the maximum number (4 times) of WBH was sighted in Shanguri. The 

bird spends five months in Sunkosh River for their winter foraging site from November-March. All the 

sighting areas of White-bellied Heron were observed to have similar parameters of vegetation. 

Nevertheless, Shanguri has the highest species diversity generated through species richness index with 

more uniform distribution of species. The least sighting of WBH made was in Shatibhagar and Hordung 

with one sighting incidences each. These areas were known to have exposed to more disturbances and 

threats. Fishing and sand and boulders extraction from the shore was observed rampant. 

Thorough comparison of all sighting areas, we concluded that the sighting of WBH is more in the 

area with maximum species diversity and more uniform distribution of species. The favorable area is the 

one with the least disturbances and threats as well.  Hence, imparting the awareness on conservation 

importance of WBH to the general public is expected to minimize its threats and disturbances which 

would create safe winter habitat for WBH. 
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Some photos from the field (Threats & disturbances to WBH) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Seized drag net with a live fish which is released, March 2018 @ Kumarbill 

Local fishermen apprehended on Night Patrol by 
PWS staffs. April, 2018 @Shanguri 

Shanguri, WBH Foraging site 

People from bordering area fishing at Shatibhagar using tube, Febuary, 
2018 

 (Identity undisclosed) 5 truck seized: Illegal sand extraction by bordering people 



Appendices 

Annex 1: Tree vegetation data collection form 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

    Data sheet  

        

Location   Plot No.   

Date   Aspect   

Altitude   Plot Size   

Inclination   Recorder   

Northing   Easting         

Sp No 

Species 

Name   DBH Height Status 

Stem 

Type 

              

              

              

              

              

              

              

              

              



Annex II: Direct Observation data form for sighting record of WBH 

SL # Time Cluster Seize Radial 

Distance 

Elevation GPS Coordinates 

Northing Easting 

  M F J     

         

         

         

         

         

         

 


