
Aspects of Foraging Ecology and Habitat Utilization of Sri 

Lanka Dull-blue Flycatcher (Eumyias sordidus) in the Horton 

Plains National Park, Sri Lanka 

 

                                              

 

 

 

 

By 

 

W. D. S. C. Dharmarathne  

 

 

 

 

 

 

 

 

 

MPhil                                                                                      2018











 

 

 

 

To the memory of my loving father 

 

 

 



I 
 

 TABLE OF CONTENTS 

TABLE OF CONTENTS                                                                                                   I 

LIST OF TABLES                                                                                                            V 

LIST OF FIGURES                                                                                                        VII  

LIST OF PLATES                                                                                                           IX 

ABBREVIATIONS                                                                                                         XI 

ACKNOWLEDGEMENT                                                                                            XIII 

ABSTRACT                                                                                                                 XIV 

1 INTRODUCTION                                                                                           1 

1.1 Research Background and Rationale                                                                   1 

1.2 Habitat selection and distribution of birds                                                       4 

1.3 Foraging ecology of birds                                                                               5 

1.4 The Study species - Sri Lanka Dull-blue flycatcher (Eumyias sordidus Walden,                      

1870)                                                                                                                     7 

1.4.1 Taxonomy                                                                                                       7 

1.4.2 Distribution and habitats                                                                             8 

1.4.3 External morphology                                                                                           9 

1.4.4 Diet                                                                                                                   9 

1.4.5 Breeding and nest sites characters                                                                   9 

1.5 The objectives of research                                                                             10 

2 Literature Review                                                                                         11 

2.1 Vegetation Zones in Sri Lanka                                                                           11 

2.2 Tropical Montane Cloud forests in Sri Lanka                                                     12 

2.3 Horton Plains National Park (HPNP)                                                                 13   

2.3.1 Location                                                                                                              13 

2.3.2 Climate                                                                                                     13 

2.3.3 Physical Features                                                                                         14 



II 
 

2.3.4 Vegetation                                                                                                      15 

2.3.5 Flora and Fauna                                                                                          20 

2.4 Climate Seasons of Sri Lanka                                                                              22 

2.5 Climatic zones of Sri Lanka                                                                              22 

2.6 Bio-climatic Zones of Sri Lanka                                                                  23 

2.7 Biodiversity in Sri Lanka                                                                              24 

2.8 Faunal diversity in Sri Lanka                                                                              26 

2.9 An overview of Avifauna of Sri Lanka                                                            27 

2.9.1 Avifaunal zones of Sri Lanka                                                                              28 

2.9.2 Important Bird Areas in Sri Lanka                                                                  29 

2.10 Flycatchers in the world                                                                              30 

2.10.1 General description of family Muscicapidae                                              30 

2.10.2 Evolution and systematics                                                                              30 

2.10.3 Physical characteristics of  species belong to family Muscicapidae                   31               

2.10.4 Distribution of species belong to family Muscicapidae                                      31 

2.10.5 Habitats of species belong to family Muscicapidae                                            32 

2.10.6 Behaviours of species belong to family Muscicapidae                              32 

2.10.7 Feeding Ecology and Diet                                                                              33 

2.10.8 Reproductive biology                                                                                          33 

2.10.9 Conservation status of species belong to family Muscicapidae                  34 

2.11 Flycatchers in Sri Lanka                                                                              34 

2.12 History of Researches conducted on Avifauna in Sri Lanka                              35 

3 MATERIALS AND METHODS                                                                  40 

3.1 Location of the Study site                                                                              40 

3.2 Population study                                                                                          40 

3.3 Morphometric Measurements of E. sordidus at HPNP                              41 

3.4 Habitat utilization                                                                                          42 



III 
 

3.4.1 Habitat variables                                                                                          42 

3.4.2 Environmental Variables                                                                              45 

3.4.3 Climate Seasons of Sri Lanka                                                                           45 

3.4.4 Seasonal Variation of Environmental Variables                                          46 

3.5 Behavioural study with special reference to foraging ecology                  46 

3.5.1 Diurnal activity patterns of E. sordidus                                                      46 

3.5.2 Foraging Ecology of E. sordidus                                                                  47 

3.5.3 Bird diet composition                                                                                          49 

3.6 Breeding habitat utilization of E. sordidus at HPNP                                          52 

3.6.1 Breeding seasons of E. sordidus                                                                  52 

3.6.2 Nest searching and monitoring                                                                  52 

3.7 Community Study                                                                                          53 

3.7.1 Interaction with Environment                                                                              53 

3.7.2 Mixed Species Feeding Flocks                                                                  53 

3.8 Management implications                                                                              54 

3.9       Data analysis                                                                                                        55      

4 RESULTS                                                                                                      58 

4.1 Distribution and population density of Sri Lanka Dull-blue flycatcher              58 

4.1.1 Distribution of E. sordidus among different habitat types of HPNP                   58 

4.1.2 Population density of E. sordidus within different habitat types of HPNP        58 

4.1.3 Variation of the population density of E. sordidus within different habitat types     

in 2016 and 2017 at HPNP                                                                             59 

4.1.4 Seasonal population variation of E. sordidus within different habitat types of 

HPNP                                                                                                                   60 

4.2 Morphometric measurements of Sri Lanka Dull-blue flycatchers                  61 

4.3 Habitat utilization of Sri Lanka Dull-blue flycatcher                                          62 

4.3.1 Variation of habitat and environmental variables among occupied habitats of E. 

sordidus                                                                                                               62                                                                                                                                       



IV 
 

4.3.2 Principal Component Analysis (PCA) of occupied habitat variables                 63 

4.4 Behaviour of E. sordidus special reference to foraging behaviour                 67 

4.4.1 Variation of diurnal activity patterns of E. sordidus according to the time period 

of the day                                                                                                     67 

4.4.2 Variation of diurnal activity patterns of E. sordidus according to the habitat   70 

4.4.3 Variation of diurnal activity patterns of E. sordidus according to the climate 

season of the year                                                                                         71  

4.4.4 Variation of diurnal activity patterns of E. sordidus among  breeding and non-

breeding seasons.                                                                                           71                                                                                                     

4.5 Foraging ecology of E. sordidus                                                                 73 

4.5.1 Foraging behaviour of E. sordidus                                                                 73 

4.5.2 Prey Attack behavior of E. sordidus                                                                  74                                            

4.5.3 Foraging habitat characteristics of E. sordidus                                         75 

4.5.4 Foraging substrates of  Dull-blue Flycatchers                                         77                                                         

4.5.5 Food handling techniques of E. sordidus                                                     78 

4.5.6 Food availability in habitats for E. sordidus                                                     79 

4.5.7 Bird diet composition                                                                                          85 

4.6 Breeding habitat utilization                                                                             94 

4.7 Mixed species flock interactions of E. sordidus                                                98 

4.8 Anthropogenic threats for E. sordidus population at HPNP                           101 

4.9      Conservation and management implications                                                     103  

DISCUSSION                                                                                                   106 

CONCLUSION                                                                                                   128 

RECOMMENDATIONS                                                                                           130 

REFERENCES                                                                                                   131 

APPENDICES                                                                                                            156 

 

 



V 
 

 

LIST OF TABLES 

Table 1.        Variation of E. sordidus population density within different habitat      59 

               types in 2016 and 2017 at HPNP                                                                                                       

Table 2.        Seasonal variation of E. sordidus population density within different       60 

                     habitat types in the HPNP 

Table 3.        Morphometric measurements of E. sordidus at HPNP                               61 

Table 4.       Habitat variables of occupied habitats of E. sordidus at HPNP                  62 

Table 5.       Factor loadings for the first five principal component (PC) axes of           63 

                     occupied habitat variables 

Table 6.       Variations of environmental parameters during the main climate              66 

        seasons of HPNP (Yearly data pooled) 

Table 7.       Diurnal activity patterns of the Sri Lanka Dull-blue flycatcher among      67 

                    different time period of the day at HPNP from January 2016 to   

January 2018   (Percentage value represent the frequency of particular 

behaviour). 

Table 8.       Percentage of time spent on different activities by Sri Lanka                     70 

       Dull-blue flycatcher in different habitats at HPNP from January 2016 to                                

January 2018 (Percentage value represent the frequency of particular 

behaviour). 

Table 9.         Diurnal activity patterns of the Sri Lanka Dull-blue flycatcher                71 

          among different climate seasons at HPNP from January 2016 to            

         January 2018 (Percentage value represent the frequency of particular  

         behaviour). 

Table 10.      Percentage of time spent on different activities by Sri Lanka                   72 

         Dull-blue flycatcher in breeding and non-breeding seasons at HPNP               

         from January 2016 to January 2018 (Percentage value represent the 



VI 
 

         frequency of particular behaviour) 

Table 11.      Near perch attack movements of E. sordidus                                             74 

Table 12.      Arial attack movements of E. sordidus                                                     74 

Table 13.      Observed foraging habitat characteristics of E. sordidus                          75 

Table 14.      Consumed percentage of foraging plant species by E. sordidus      80 

Table 15.      Distribution of Preferred foraging trees of E. sordidus among       80 

                     three habitats     

Table 16.      Breakdown of fecal samples from Dull-blue flycatchers from                  85 

                     the HPNP habitats by year month and age of the bird 

Table 17.      Dull-blue flycatcher diet: MANOVA results for differences                     88 

                     between years (2016 vs. 2017), months, and age of bird (adult vs. nestling) 

Table 18.      Differences in major prey taxa in diet samples from adults         88   

                     and nestling Dull-blue flycatchers at HPNP: MANOVA results for                                                         

differences between years (2016 vs. 2017), climate seasons, and age of 

bird (adult vs. nestling) as factors. 

Table 19.      Differences in number of prey individuals in sample, and                         89 

                     number of major prey taxa per sample, in diet samples from adults and     

                     nestling Dull-blue flycatchers at HPNP: range is the minimum and 

                     maximum per sample for each category, and “N” is sample size. 

Table 20.      MANOVA results for the different variables                                             92 

                     (Different insect orders) included in the test evaluating differences  

                     among habitats (CF vs. CFD). 

Table 21.      Parameters of E. sordidus nest                                                                   95 

Table 22.      List of bird species interact with Dull-blue flycatchers                             99 

                     throughout the study period    

             



VII 
 

LIST OF FIGURES 

Figure 1. Sri Lanka Dull-blue Flycatcher Distribution (IUCN 2012)                       8                                       

Figure 2. The location of the HPNP                                                             14 

Figure 3. Vegetation map of   HPNP Sri Lanka                                                       15 

Figure 4. Bioclimatic zones of Sri Lanka (Wijesinghe et al., 1993)                        23 

Figure 5. Western Ghats and Sri Lanka Hotspot                                                   25 

Figure 6. Avifaunal zones in Sri Lanka                                                                    28 

Figure 7. Distribution map of Family Muscicapidae                                          32 

Figure 8. Study site of   HPNP Sri Lanka                                                            40 

Figure 9.  A spherical densiometer with bubble level, tape, and 17 points of   

observation (Example)                                                                              43 

Figure 10. Population density of  E. sordidus in different habitats of the Horton Plains  

National Park.                                                                                    59 

Figure 11. Population density and temperature variation at HPNP during the study 

period at HPNP                                                                                         64 

Figure 12. Population density and relative humidity variation at HPNP during the 

study period at HPNP                                                                                65 

Figure 13. Population density and wind speed variation at HPNP during the study 

period at HPNP                                                                                         65 

Figure 14. Population density and rain fall variation at HPNP during the study period 

at HPNP                                                                                          66 

Figure 15. Percentage of foraging attempts recorded among habitats                  73 

Figure 16. Horizontal foraging position of E. sordidus at the foliage of Cloud Forest 

habitat                                                                                                      76 

Figure 17. Foliage density of the foraging plants of E. sordidus                              77 

Figure 18. Number of prey capture attempts of E. sordidus in different substrates   78 

Figure 19. Food handling techniques of E. sordidus                                          79 



VIII 
 

Figure 20. Monthly variation of fruit cover of main foraging trees of E. sordidus at 

HPNP 2017.                                                                                               81 

Figure 21. Prey availability of E. sordidus according to the insect orders in main 

foraging substrates of CF habitat at HPNP 2017.                              82 

Figure 22. Prey availability of E. sordidus according to the insect orders in main 

foraging substrates of CFD habitat at HPNP 2017.                                  83 

Figure 23. Prey availability of E. sordidus according to the insect orders in main 

foraging substrates of GL habitat at HPNP 2017.                              84 

Figure 24. Proportions of different prey taxa (based on total numbers of prey) in diet 

samples from Dull-blue flycatchers at the HPNP, by major prey taxa     86 

Figure 25. Percent occurrence of major prey taxa in diet samples from E. sordidus at 

HPNP. Taxa are graphed from greatest occurrence to lowest. 100% 

occurrence would indicate that a prey taxon was found in every sample 

examined                                                                                          87 

Figure 26. Diet composition(based on total number of prey individuals in the 

different major prey taxa) of (a.) Nestling and (b.) Adult Dull-blue 

flycatchers, from the HPNP. n= 16 nestlings and 48 adults.                  90                                                 

Figure 27. Diet composition of nestling Dull-blue flycatchers, based on direct 

observations of foraging attempts of the nestlings at HPNP (n= 897 

attempts)                                                                                          91 

Figure 28. Relative contribution of major prey taxa to DBF diet at two habitats: CF, 

CFD at HPNP, Sri Lanka. Because of differences in sample size, numbers 

for each habitat are expressed as a percentage of the total at that habitat 93                                             

Figure 29. Nesting locations of  E. sordidus in HPNP.                                              98              

Figure 30. Dendrogram of complete linkage, Euclidean distance of most similarity 

relationship of foraging niches of E. sordidus with other bird species in 

montane forest habitats at HPNP.                                                           100                                                                                         

 

 



IX 
 

LIST OF PLATES 

Plate 1. Sri Lanka Dull-blue flycatcher (Eumyias sordidus)                               7 

Plate 2. Cloud forest habitats of HPNP                                                          18 

Plate 3. Cloud forest Die-back habitats of HPNP                                          19 

Plate 4. Grassland habitats of HPNP                                                                  19 

Plate 5. Mist netting sessions carried out in 2016 and 2017 at HPNP for obtain 

morphometric measurements of E. sordidus.                                          41 

Plate 6. Fecal sacs were obtained from nestlings that were handled during the 

breeding season in 2016 and 2017 at HPNP.                                          51 

Plate 7. Fecal samples obtained during the field sessions at HPNP 2017      52 

Plate 8. Foraging behavior of E. Sordidus at HPNP                                          68 

Plate 9. Locomotion behavior  of  E. Sordidus at HPNP                              68 

Plate 10. Resting behavior of E. Sordidus at HPNP                                               68 

Plate 11. Preening behavior of E. Sordidus at HPNP                               68 

Plate 12. Breeding behaviours of E.Sordidus  at HPNP Nest building behavior   69 

Plate 13. Breeding behaviours of E.Sordidus at HPNP – Incubation behavior      69 

Plate 14. Breeding behaviours of E.Sordidus at HPNP – chick feeding                69 

Plate 15. Ripen fruits of Rubus ellipticus and Rubus rugogus                              80 

Plate 16. Bank nest of E. sordidus at HPNP                                                      94 

Plate 17. Tree hole nest of E. sordidus at HPNP                                          95 

Plate 18. Cup shaped nest of E. sordidus inside the Cinnamomum ovalifolium tree 

hole at HPNP                                                                                           96 

Plate 19. Upper view of E. sordidus nest cup lined with black fern roots             96 



X 
 

Plate 20. Road kills encountered during the study period at HPNP near Pattipola 

and Ohiya entrances, 2017.                                                                    101 

Plate 21. Observed brood patches of dead individuals by the road accidents during 

the study period at HPNP near Pattipola and Ohiya entrances, 2017   102 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XI 
 

ABBREVIATIONS 

 

ANOVA - Analysis of variance 

CF  - Cloud Forest  

CFD  - Cloud forest Die-back  

CR  - Critically endangered 

DWLC  - Department of Wildlife Conservation 

EN  - Endangered 

FIMS  - First Inter Monsoon Season 

GL  - Grassland  

GPS  - Global Positioning System device 

HPNP  - Horton plains National Park  

IBAs  - Important Bird Areas  

IUCN  - International Union for Conservation of Nature  

MANOVA - Multivariate analysis of variance  

NEMS  -North East Monsoon Season 

NT  - Near Threatened  

PCA  - Principal Component Analysis 

RH  - Relative Humidity 

SIMS  - Second Inter Monsoon Season 

SWMS  - South West Monsoon Season  

T  -Environmental temperature 

VU  - Vulnerable  

WS  - Wind Speed 



XII 
 

 RF  - Rain Fall 

EM  - Early Morning  

M  - Morning  

MD  -Midday 

AN  - Afternoon  

E  - Evening  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XIII 
 

ACKNOWLEDGEMENT 

 

I would like to thank my supervisor prof. (Mrs) W. A. D. Mahaulpatha, professor in 

zoology, Department of Zoology Faculty of Applied Sciences, University of Sri 

Jayewardenepura for her patient guidance, encouragement and advice provided 

throughout my time as her student. I have been extremely lucky to have a supervisor 

who cared so much about my work, and who responded to my questions and queries so 

promptly. I also thank the University of Sri Jayewardenepura for the financial support 

provided through the university grant (ASP/01/RE/SCI/2016/20) to conduct this study. I 

am indebted to the University of Sri Jayewardenepura and to the head of the department 

prof. M. M. Pathmalal, all the academic and non-academic staff of the Department of 

Zoology, University of Sri Jayewardenepura for providing the necessary facilities to 

conduct this study. I also wish to extend my sincere gratitude to the Director, 

Department of Wildlife and Conservation for granting me permission to conduct this 

research at the Horton Plains National Park and Mr. Piyal & staff at the Horton Plains 

National Park. I also appreciate the support given by my collogues Mrs. P. H. S. P. 

Chandrasiri, Mr.M. Senarathne, C. P. Maldeniya, D. P. Jayasekara and Mr. D. 

P.Jayakody in conducting field work. Also I wish to thank Mr. Chandima Fernando and 

Mrs. Kylie Butler, for their invaluable support throughout the study. I also thank all my 

friends for providing support and friendship to successfully conduct the study. Last but 

not least I wish to express my gratitude to my loving father late Mr. W. D. G. 

Dharmarathne, my loving mother Mrs. B.K.A.R.B. Rodrigo and brother Mr. W. D. S. 

D. Dharmarathne for their encouragement and help to successfully conclude this 

research. 



XIV 
 

Aspects of Foraging Ecology and Habitat Utilization of Sri Lanka Dull-

blue Flycatcher (Eumyias sordidus) in the Horton Plains National Park, 

Sri Lanka 

W. D. S. C. Dharmarathne 

 

ABSTRACT 

Foraging ecology and habitat utilization of E. sordidus were investigated from 

September 2015 to February 2018 at the Horton plains National Park (HPNP) of Sri 

Lanka with objectives of to investigate distribution, population density and the habitat 

utilization in four climate seasons within different habitat types, to investigate the 

foraging ecology within HPNP and to propose management implications based on the 

information gathered through previous objectives. Three main habitat types were 

classified as Cloud Forest (CF), Cloud forest Die-back (CFD) and Grassland (GL). The 

line transect sampling method was adopted. Nine, 100m line transects were laid within 

each of the main three habitats. Bird surveying was restricted to the period between 

0600h to 1000h on three consecutive days per month. Morphometric measurements 

were obtained from the mist netted individuals. The habitat variables such as canopy 

cover, fruit cover, flower cover, shrub cover, litter depth, prey availability and 

environmental variables were measured in each habitat for study habitat utilization of 

the species. Focal animal sampling method was used to study the activity of E. sordidus. 

Foraging behavior, prey attack behavior, food handling techniques, foraging site 

characteristics, preferred fruit availability and prey availability were recorded. Fecal 

sample analysis was used to study bird diet composition. Nest characteristics and nest 

site characteristics were recorded. Community interactions of E. sordidus and 

abundance in mixed-species foraging flocks were recorded. Population density differed 

significantly among the habitats of the HPNP (p<0.05). Highest population density was 

recorded in CF habitat. 
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Population densities differed significantly among the four climate seasons (p<0.005). 

Highest population density of 119.52±25.34 (Mean ± Standard Deviation) was recorded 

during South West Monsoon Season in CF habitat. The overall PCA result indicated 

that determining factors of habitat occupancy in CF habitats were availability of high 

canopy cover, high fruit availability and low wind speed. 

Food searching behaviors of differed significantly among the three habitats (p<0.05). E. 

sordidus explored 0.07 ± 0.06 meters per second in search of food and made 3.25 ± 1.56 

(M ± SD) foraging attempts per minute. Mean foraging height of was 4.18±2.77m 

(M±SD). They preferred trees with 6.04±2.75m (M±SD) height, 0.73±0.41m (M±SD) 

average diameter-at-breast height and 1.71±0.71m (M±SD) average trunk height in the 

montane forest habitat. There was a positive correlation between foraging height of the 

bird and height of the plant (Pearson correlation = 0.892, P-Value < 0.05). Utilized 

Relative foraging position of E. sordidus in the foliage column was 1.33 ± 0.17 m. 

There was a statistically significant difference in diet based on age (adults vs. nestlings) 

and in the Month x Age interaction Among the variables included in the MANOVA, the 

number of Order Hemiptera, Hymenoptera, Odonata, Lepidoptera and Isopoda showed 

strong difference between adults and nestlings. There were no any significant 

differences in prey composition by major taxa among the habitats (P>0.05). 

E. sordidus built open cup nests in cavities of road banks and tree holes. Grey headed 

canary flycatchers usually participated with Dull-blue flycatchers for areal feeding. 

Therefore conservation of montane cloud forest habitats is recommended to protect this 

species. 

Key words: Habitat utilization, Foraging Ecology, Tropical montane cloud forest,   

Endemic Insectivore, Sri Lanka.
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