


i 
 

 

 

                                                   COLLEGE OF SCIENCE 

DEPARTMENT OF BIOLOGY 

 
SPECIES COMPOSITION, RELATIVE ABUNDANCE, AND HABITAT ASSOCIATION 

OF AVIFAUNA IN ZEGIE PENINSULA FOREST PATCHES AND ASSOCIATED 

WETLANDS, BAHIR DAR, ETHIOPIA 

 

 

BY 

MISGANAW MOLA 

 

 

 

 

 

                                                                                                                                    JUNE, 2019 

                                                                                                              BAHIR DAR, ETHIOPIA 

                                                                                                                                      

                                                                                                                                                                                       
 



ii 
 

                                                   BAHIRDAR UNIVERSITY 
                                                   COLLEGE OF SCIENCE 

DEPARTMENT OF BIOLOGY 

 

 

Species composition, relative abundance and habitat association of avifauna in Zegie 

Peninsula forest patches and associated wetlands, Bahir Dar, Ethiopia 

 

A thesis submitted to the Department of Biology, College of Science, Bahir Dar University,  in 

Partial Fulfilment of the Requirements for the Degree of Master of Science in Biology 

(Zoological Sciences). 

 

By: 

Misganaw Mola 

 
Advisor: Dessalegn Ejigu (PhD) 

 

 

 

         

                                                                                                   June, 2019  

                                                                                                Bahir Dar, Ethiopia 

 

 

 

                                                                                 



i 
 

DECLARATION  

 
I declare that this thesis is my original work and all sources of materials used for this thesis have 

been duly acknowledged. This thesis is submitted for the partial fulfillment of the requirements 

for MSc Degree in Biology (Zoological Sciences) at the Bahir Dar University. It can be 

deposited in the University Library to be made available to borrowers under rules of the Library. 

I solemnly declare that this thesis is not submitted to any other institution anywhere for the 

award of any academic degree, diploma, or certificate.                                                                        

 

                  Name: Misganaw Mola 

         Signature: ______________ 

         Date: __________________ 

                                                                                                             

 

 

 

 

 

 

 

 

 

 

 

 





iii 
 

         ACKNOWLEDGEMENTS 

First and foremost, I would like to thank Almighty God for giving me the strength, knowledge, 

ability and opportunity to undertake this research study and to persevere and complete it. Without 

his blessings, this achievement would not have been possible. I would like to acknowledge the 

effort of my adviser Dr. Dessalegn Ejigu for sharing his excellent experience, comments and 

guidance to conduct this research. In addition I would like to thank Dr. Nega Tassie who provided 

me steadfast support and supervision with necessary materials like bird field guide book, GPS and 

binocular during data collection period. My thanks also go to Bahir Dar University collage of 

science for providing scholarship to persue MSc study. Moreover, I would like to express my 

deepest gratitude to Zegie Peninsula community for their honest response during field work. 

Likewise, I would like to thank Ethiopian National Metrological Service Agency for their genuine 

response in providing weather data of the study area. Lastly, I appreciate all my friends who 

helped me during data collection. 

Last but not indeed least, I would also thank my families for their never-ending concern, support 

and encouragement. 

 

 

 

 

 

  



iv 
 

                                                         TABLE OF CONTENT 

CONTENTS                                                                                                                           PAGE 

DECLARATION ................................................................................................................................... i 

APPROVAL SHEET ............................................................................................................................ ii 

ACKNOWLEDGEMENTS ................................................................................................................. iii 

TABLE OF CONTENT ....................................................................................................................... iv 

LIST OF TABLES ............................................................................................................................... vi 

LIST OF FIGURES ............................................................................................................................ vii 

LIST OF APPENDICES .................................................................................................................... viii 

LIST OF PLATES ............................................................................................................................... ix 

LIST OF ACRONYMS ........................................................................................................................ x 

ABSTRACT ......................................................................................................................................... xi 

1. INTRODUCTION ............................................................................................................................ 1 

1.1 Background of the study ............................................................................................................. 1 

1.2 Statement of the problem ............................................................................................................ 3 

1.3. Significance of the study ............................................................................................................ 3 

1.4. Objectives of the study: .............................................................................................................. 4 

1.4.1 General objective: ................................................................................................................. 4 

1.4.2   Specific objectives: ............................................................................................................. 4 

2. LITRATURE REVIEW .................................................................................................................... 5 

2.1 Avian species diversity................................................................................................................ 5 

2.2. Ecology of birds ......................................................................................................................... 5 

2.2.1. Forest birds .......................................................................................................................... 7 

2.2.2. Wetland birds ....................................................................................................................... 7 

2.3. Diet and feeding strategy of birds .............................................................................................. 8 

2.3.1. Nectivores birds ................................................................................................................... 8 

2.3.2. Frugivorous birds ................................................................................................................. 9 

2.3.3. Insectivorous birds ............................................................................................................. 10 

2.3.4. Carnivores birds ................................................................................................................. 11 

2.4. Migration of birds..................................................................................................................... 11 

2.5. Threats for birds ....................................................................................................................... 12 

2.5.1. Deforestation, forest fragmentation and degradation ........................................................ 12 



v 
 

2.5.2. Urbanization ...................................................................................................................... 13 

2.5.3. Over-exploitation ............................................................................................................... 13 

2.5.4. Climate change .................................................................................................................. 14 

3. MATERIAL AND METHODS ...................................................................................................... 15 

3.1   Description of the study area ................................................................................................... 15 

3.1.1. Climate of the study area ................................................................................................... 17 

3.1.2. Flora and fauna of the study area ....................................................................................... 18 

3.2. Materials ................................................................................................................................... 18 

3.3. Methods .................................................................................................................................... 18 

3.3.1. Preliminary survey ............................................................................................................. 18 

3.3.2 Sampling design ................................................................................................................. 19 

3.3.3. Data collection ................................................................................................................... 22 

3.3.4. Data analysis ...................................................................................................................... 23 

4. RESULTS ....................................................................................................................................... 26 

4.1 Species diversity ........................................................................................................................ 29 

4.2. Species richness........................................................................................................................ 30 

4.3. Species similarity ..................................................................................................................... 31 

4.4. Habitat association ................................................................................................................... 33 

4.5. Abundance ................................................................................................................................ 34 

5.  DISCUSSION ................................................................................................................................ 36 

6. CONCLUSION AND RECOMMENDATIONS ........................................................................... 42 

6.1. Conclusion ................................................................................................................................ 42 

6.2. Recommendations .................................................................................................................... 43 

REFFERENCES ................................................................................................................................. 44 

APPENDICES .................................................................................................................................... 57 

  





vii 
 

          LIST OF FIGURES                                                                                                              

Figure 1. Location map of the study area .................................................................................................... 16 

Figure 2.Mean monthly min and max temperature (0 C) of the study area (2008-2018) ............................ 17 

Figure 3 . Mean monthly rainfall (mm) of the study area (2008-2018). ..................................................... 17 

Figure 4. Species richness of birds in the four different habitats ................................................................ 31 

Figure 5. Abundance of bird during wet, dry and both seasons from all habitats ....................................... 35 

 

                                                                                                                                                 

 

  

 

 

 

 

 

 

 

 



viii 
 

LIST OF APPENDICES 

Appendix 1: Distribution of different bird species in the four habitats. ..................................................... 57 

Appendix 2: Relative abundance score and rank of birds ........................................................................... 60 

Appendix 3 : Data collection   sheets .......................................................................................................... 64 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 
 

LIST OF PLATES 

Plate 1: Habitat types of the study area:...................................................................................................... 20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



x 
 

LIST OF ACRONYMS 

IBA: Important Bird Area 

IUCN: International Union for Conservation of Nature and Natural   Resources 

GPS:  Global Positioning System 

LSD: Least Significant Difference 

WCMC: World Conservation Monitoring Centre 

EWNHS: Ethiopian Wildlife and Natural History Society 

  BLI: Bird Life International 

 

   

  

 

 

 

 

 

 

 

 

 

 







  2  
 

Birds are not restricted on wetlands. They also occupy other habitats like forests, forest edges, 

grasslands, shrubs, lakeshores (Berg, 1997). Forests are important habitats for migrating birds in 

all the major flyways (Kirby et al., 2008). As primary consumers, birds get nutrients from nectar, 

fruits, seeds and vegetative tissues such as roots, shoots and leaves. The  distribution  and  

abundance  of many  bird  species  are  determined  by  the composition  of  the  vegetation  that  

forms  a  major element  of  their  habitats (Shimelis Ayenalem and Afework Bekele, 2008). 

Forests attract a large number of avifauna because of the habitat suitability for most birds (Hosetti 

and Harisha, 2009). These especially include the birds that are associated with the vegetation, and 

the existence of trees is vital to their life cycle (Yenew Genet and Dessalegn Ejigu, 2017). 

Ecological studies on birds are important to determine the importance of biodiversity in the area, 

habitat requirements of the species and to understand the population dynamics (Gibbons et 

al.,1996). 

People in the modern industrialized societies value birds very highly, for a variety of reasons 

(Kalayu Mesfin and Gebremedhin Teklu, 2014). Birds serve as indicators of environmental 

conditions. The presence of diverse bird populations capable  of  sustained  reproduction  is  one  

of  the  best  indications  of  a  healthy  environment (Bibby  et  al., 1992). Birds  are  often  used  

as  a  biological  model  because  they  are  good ecological indicators and they are easily 

observable (Clark and Clark , 1979) 
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             1.2 Statement of the problem 

              In Ethiopia, many researchers have carried out different studies on avian diversity, distribution 

and abundance in different ecosystems particularly on National Parks and protected areas. 

Shimelis Aynalem and Afework Bekele (2008) studied on  species composition, relative 

abundance and distribution of bird fauna of riverine and wetland habitats of Infranz and 

Yiganda at southern tip of Lake Tana, Nega Tassie and Afework Bekele (2008) the impact of 

habitat types on the diversity of birds in Dembia plain wetlandof Lake Tana,Ethiopia  and 

Yenew Genet and Dessalegn Ejigu (2017) studied on  community composition, relative 

abundance and habitat association of avian species in Apini and Dokuma forest patches, Awi 

Administrative Zone. Though there is an evidence of similar study which had been conducted 

previously within the present study area this study would be conducted to observe the trend of 

avian species composition, relative abundance, and habitat association in Zegie Peninsula forest 

patches and associated wetlands. 

            1.3. Significance of the study 

An ecological study of avifauna community of a   particular   area   has a great importance in 

many aspects. So, this study could be important to generate valuable information on the avifauna 

community in the study area. The  study also could  provide  information  on  the  resource  base,  

biodiversity  and  distribution  of avifauna with regards to environmental factors such as seasonal 

variation and  habitat type. Additionally, it  could also serve  as  source  of  relevant  information  

and  direction  for  those  who  want  further studies on behavioral ecology and activity patterns 

of avifauna. 
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2. LITRATURE REVIEW 

2.1 Avian species diversity 

According to IUCN (2009) there are about 30 Orders of birds, 180 Families and 2000 Genera 

with 10,000 known species distributed among a vast range of habitats, from tropical rainforests 

to icy shores. Of these, about 12 percent of extant bird species were deemed endangered or 

threatened with extinction by IUCN's 2009 Red List (Barrowclough et al, 2016). Species are 

assigned to categories using criteria with quantitative thresholds for population size, population 

trend, range size and other parameters.  According to the Guardian International (2006), major 

causes for these bird extinction are human activity, natural and disease. Of these causes human 

activity is the greatest cause of bird extinction around the world. The top human causes of bird 

extinction include the increased human population, destruction of habitat through developmental 

activities including logging, monoculture, and invasive species, bird trafficking, pollution due to 

chemical fertilizers, pesticides, herbicides, climate change and global warming (Diamond et al., 

1989). Exhibiting amazing behavioral and morphological diversity, birds play an essential role in 

the functioning of healthy ecosystems (Mace et al., 2012).  

2.2. Ecology of birds 

 Birds are   commonly   distributed   in   different   habitats   including   the Polar Regions,   the 

tropics,  in   forests   and   deserts,   on   mountains   and prairie and the ocean and its islands 

(Wilson, 1980). They live and breed in most terrestrial habitats and on all the seven continents, 

(Brooke, 2004). Several families of birds have adapted to live both on the world's oceans and 

some seabird species coming ashore only to breed (Schreiber et al., 2001). And 

some penguins have been recorded diving up to 300 m (Sato et al., 2002). 
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            Birds occupy a wide range of ecological positions (Sekercioglu et al., 2006). Tropical regions 

typically exhibit higher species diversity and richness of birds than temperate regions (Wilson, 

1980; Poulse, 2002). In the tropics, greater levels of  environmental  factors  may  allow  more  

species  to  co-exist  through  increased  habitat heterogeneity and enhance niche specialization ( 

Karr, 1989). On the other hand, some studies have reported that tropical forest bird assemblages 

have a higher biomass, but a more similar level of abundance to their temperate counterparts 

(Terborgh et al., 1990). It was earlier thought that this high diversity was the result of 

higher speciation rates in the tropics. However, recent studies found higher speciation rates in the 

high latitudes that were offset by greater extinction rates than in the tropics (Rahbeck, 1997). 

Whether  this  higher  avian  species richness is associated with higher overall abundance of 

birds in an assemblage and/or with lower  abundance  of  individual  species  is  controversial.  

Within sites, it is fairly evident that habitat is likely to be an important factor concerned with the 

distribution and number of birds. Habitat variations may be natural origin, by soil type, along a 

gradient of rainfall or by altitude. Of all possible bird habitat associations, elevation is the most 

commonly cited factor (Bibby et al.,1998). However, it is not yet known whether a  general  

relationship  between  species  richness  and  elevation  or  even  whether  a  universal 

explanation  or  model  can  be  formulated  (Rahbek ,1997).   

          Seasonal  stability  of  the  habitat  affects  species  composition  and  abundance  of  birds 

(Robertson and Hackwell, 1995). Bird species  that  face  seasonal  irregularities  in  the  

availability  of  food  sources  have  two alternatives. A bird may shift to feeding on other 

resources, or it may move to another area where the original food resource is available 

(Adeyemo and Ayodele, 2005). Where there is no seasonal irregularity in food availability and 

other factors are held constant, a species can maintain itself throughout the year (Karr, 1989). 



https://en.wikipedia.org/wiki/Ecological_niche
https://en.wikipedia.org/wiki/Forest_canopy
https://en.wikipedia.org/wiki/Coevolution


https://en.wikipedia.org/wiki/Glossary_of_bird_terms#dietary_classification_terms_(-vores)
https://en.wikipedia.org/wiki/Ecological_niche
https://en.wikipedia.org/wiki/Ecological_niche






https://en.wikipedia.org/wiki/Scavenger
https://en.wikipedia.org/wiki/Corvid
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Figure 1. Location map of the study area  
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              3.1.2. Flora and fauna of the study area 

Zegie Peninsula  is  a  home  of  many  species  of  wild  animals  including spoted hyena 

(Crocuta  crocuta),Nile monitor (Varanus niloticus),bush duiker(Sylvicapra grimmia),wild pig 

(Sus scrofa),Porcupine(Hystrix cristata),squirrel (Sciurus carolinensis),hare(Orctolagus 

cuniculus), and Bushbuk (Tragelophus scriptus) . 

The peninsula possesses one of the very few remaining virgin tropical forests in Ethiopia (CARE 

Ethiopia 2001).Indigenous trees such as Millettia ferruginea,Cordia africana,  Apodytus 

dimidiate,  Rothmannia urcelliformis, Celtis africana and Ficus vasta are the dominant 

ones(Shimelis Aynalem and Afework Bekele, 2009).In addition to this mimusops kummel, 

Strychnoss pinosa, Ficus thonningii, ficus sur, Olea europeae are moderately available in  the 

area. According to CARE Ethiopia (2001), 90.5% of the whole peninsula was once covered by 

dense forest trees and shrubs.  

         3.2. Materials  

Materials used during the study period include Global Positioning   System (GPS), Binoculars, 

photo camera, bird identification books (Field guide to the birds of East Africa) and field data 

sheet. 

         3.3. Methods  

          3.3.1. Preliminary survey 

Preliminary survey was carried out in August, 2018 to collect information about vegetation types, 

human settlement, land use and topography of the study area. Additional information about the 

area was gathered from the local people. Global Positioning System (GPS) readings were used to 

record the locations and to identify the altitudinal ranges of the study habitats.     
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             3.3.2 Sampling design 

Based on the preliminary survey the habitats of the study area were identified and catagorized into four 

different habitats depending on vegetation compositions. These are forest, shrubland, lakeshore, and 

wetland habitats (plate 1). 

The forest is a large area dominated by trees and representative of typical dense vegetation. 

Locally, this site is designated as a conservation area. This site has a closed, dense canopy (plate 

1a). 

The shrub land is located at boundaries of Ararat Mountain and covered by   small to medium-

sized woody plant and dwarf trees. This habitat is clearly different from dense forests by its 

vegetation type and size. This area is dominated by Vernonia schimperi, Capparis tomantosa, 

Acacia oerfota and Carissa edulis (plate1b). 

The lakeshore represents a transitional area between undisturbed (dense) forest and Lake Tana. 

The vegetation of this habitat predominantly comprises   species   of Typha and Papyrus 

(Shimelis Aynalem and Afework Bekele, 2008).This site harbors both forest and wetland birds 

(plate1c). 

 The   wetlands   are   lowland   plains   and are regularly inundated with water. The area is 

located towards the western side of Zegie peninsula at the border of Wonjita kebele (plate1d). An 

area is the transition between a land-based and water-based ecosystem. Seasonal flood is more 

frequent in the wetland habitats.  

 

 

 




























































































