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A Study on birds and fish Diversity, aboundance and their 
Conservation Status of Bahire Giorgis Lake

The objective of the study was to assess bird and fish species 
diversity, relative abundance and threats of Lake BahireGiorgis. 
Abundance of waterbirdand fish species composition of Lake 
was studied in dry and wet season in August 2017 and January 
2018.Physico-chemical parameters of the Lake were identified 
using standard methodologies. Parameters such as electrical 
conductivity, PH, nitrate, Sulfite, Phosphate, TDS and Tempera-
ture values are within acceptable limits in contrast contained high 
amounts of alkalinity, total hardness and Turbidity.  The study 
of fish diversity assessed through catches from four sites of the 
Lake. Two fish speciesOreochroisniloticus and Cyprinuscarpio 
were observed. The aboundance of fish is higher in wet season 
than dry season.Oreochroisniloticus was found dominantrepres-
nting13.79%andCyprinuscarpiowas the least aboundant 6.895%.
Regarding birds, a total of 8 species, 8 genera, 6 families and 4 
orders were identified. The most abundant and frequent species 
were Egyptian Goose (42.80), Yellow-billed duck (38.14),Red 
billed duck (12.44) whereas spotted redshank (0.78) and 
Rouget’s rail (0.39) were the least abundant.The largest number 
of bird species was recorded indry season and the lowest in wet 
season. The Lake is under severe pressure due to anthropogen-
ic activities, like population pressure, habitat destruction, defor-
estation, agriculture, siltation, water pollution, overgrazing, bird 
killedwith trap and unmanaged irrigation system all contribute to 
the decline of the bird and fish species in lake.It can be conclud-
ed that the fish and the bird diversity and aboundance were low 
in the area and nothing was done on biodiversity conservation. 
Hence, an urgent conservation measure is recommended.
Keywords: Anthropogenic, parameters, temperature, turbidity, 
pH.avian, fish, relative abundance. 
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1.1 Background of the study 

Freshwater ecosystems are the most 

endangered ecosystems in the world. The 

biodiversity are are declining by far greater in 

fresh waters than terrestrial ecosystems 

[16].Alteration of lake by land use changes is 

known to have negative effect on water-bird 

community structure [11]. The freshwater fish is 

one of the most threatened taxonomic groups 

due to their high sensitivity to the quantitative 

and qualitative alteration in aquatic habitats.  

A lake is defined as a large body of water, 

usually fresh water, which is land, locked and 

commonly formed when natural basins in the 

land surface become filled with water over time 

[19].According to [15),] there are approximately 

50,000 natural Lakes in the world. From those 

Lakes Africa contributes about 677 lakes and 

Ethiopia has a share of 46 lakes which is 6.80% 

of African Lakes in terms of number [19]. Lake 

BahirGiorGis is one of fresh water lake among 

the ninenatural lakes in the Region. 

Ethiopia is endowed with significant area of 

inland water, including about 7,400 km2 of 

Lakesand reservoirs and about 7,000 km of 

rivers.Freshwater ecosystems possess high 

levels of biodiversity and endemism. They 

support over 10% of the species [18] and they 

are in a state of crisis [20].Fresh water habitat is 

the most important hot spot for biodiversity [18], 

but the most endangered [6]because of 

extinctrisk greater than those terristerials and 

marinehabitat [1]. 

Anthropogenic modification of the catchment, 

including vegetation clearance, over-grazing, 

agriculture and settlement leads to rapid 

changes in soil erosion rate. Increased soil 

erosion impacts the of the Lake ecosystem 

through the enhanced external loading of 

sediment, nutrients and contaminants and can 

result in turbidity. 

Watershed is an area that drains to a common 

outlet [5].Natural and anthropogenic factors are 

threatening its existence:-The lake receives 

large quantity of sediments and nutrients with 

the runoff from its catchment through Shegeze 

River. 

LakeBahirGiorgis heavily affected by watershed 

management problems, caused by 

anthropogenic threats, like population pressure, 

habitat destruction, deforestation, agriculture, 

siltation,  water pollution, overgrazing, bird killed 

with trap and unmanaged irrigation system all 

contribute to the decline the Bird and fish 

species in lake.Thus, the lake should be 

protected from further degradation, losses, and 

disturbances through designing and 

implementing community-based conservation 

programs. 

2. Materials and Methods  

2.1. Description of the Study Area  

According to local legend Lake BahirGiorgis was 

created due to wrong actions of the people who 

were lived there.  It was a wedding time and all 

people were dancing. As they were dancing 

St.merry was begging.The bride groms were 

dancing and no, one had seen her.God was 

greatly angered by this injustice as the result the 

area had covered with flood and all people had 

been sunk down.But LakeBahireGiorgis is a 

typical example of HighlandLake with volcanic 

Origins.TheLake is foundin Amhara region, East 

Gojjam Administrative Zone 

andGonchasisoEnessie district. 

Geographically it lies between 1109'60.00" N 

latitude and 3800'0.00"Elongitudes with an 

average elevation of 2012 meter above sea 

level.The surface area of the lake and its 

catchment is 86.66 km2 and 25 km2, 

respectively. It is at a distance of 12km East 

ofGendwiontown.Envieonmental temperature is 

19.5 C0 water temperature is18 C0. Average 

annual rain fall distribution is 1800mm.  It is a 

deep water system, 15, 23, and 19meters, 

minimum, maximum and average depth 

respectively.  

 It is bounded by three kebeleslike 

ybucherywaye, EnepsiekolbahireGiorgis and 

getiesemanie. The area is encercling hilly and 

intensively cultivated area to east and north 
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directions.There are two caves (number I and 

number II) around the lakewhich believed by the 

people the caves were served for Italian to hide 

themselves from Ethiopian war and to the west 

andsaintGiorgis Orthodox Churchsurrounded by 

natural forests to the South.  

Lake BahireGiorgiswhich is considered to be the 

main resource of the area, with variety of wildlife 

which includes avian species, reptiles, fish 

species such as Nile tilapia andCommon carp 

and mammals(Spotted Hyena, Golden/ 

Common Jackal, common ducker, crested 

porcupine, Vervet Monkey, Ethiopian Highland 

hare, Serval cat) are found. 

 

Figure 1 Location Map of Lake BahireGiorgis 

 

2.2Methods 

A preliminary survey of the area was carried out 

at the beginning ofJune, 2017 to gather basic 

information about the area. During this 

preliminary survey, consultation was carried out 

with local people and Woreda experts to locate 

sampling sites. (GPS) readings were used to 

locate the positions and to identify the altitudinal 

ranges of the study site. The actual study was 

carried out August, 2017 and January 2018, 

covering both wet and dry seasons.Data were 

collected through observation, group discussion 

with key informants and interview using semi 

structured questionnaire.Physio- chemical 

characteristics (temperature, pH salinity, Total 

Dissolved Solid, conductivity, alkalinity, nitrate, 

phosphate and turbidity) were  measured. The 

samples were collected in sterilized polythene 

bottles. The sample was taken during June, 

2018.Bird data were collected using the point 

count method. A total of 6 point transects were 

used.The bird count will be done at each point 

for 5-10 minutes. Distance of each point is 100 

m at minimum. All bird species will be recorded 

with in 25 meter radius. 

Observations were carried out early in the 

morning 6:00-10:00 a.m. and late in the 

afternoon 4:00-6:00 p.m. when birds known to 

be active. Birds were observed with 10x42 

binoculars. The geographical position of each 

site was recorded using global positioning 

system, photographs were taken with camera 

and birds were identified using field guide of[2]. 

2.4Sample size and sampling techniques 

Purposive sampling methods were used to 

select Kebeles (villages), whereas the 
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respondents were selected randomly. A sample 

size of 189 respondents from three villages was 

used in the study. Household Sample size was 

determined according to (3) simplified formula 

n=N/1+N (e)², %=n/Nx100.According to kebele 

administration offices, total 360 households are 

living permanently and from 

these189respondents 52.5 % of household were 

selected randomly for this survey. 

2.5Data analysis 

Descriptive statistics such as percent was used 

to analyze the data using SPSS software 

(Version 21). The relative abundance (Ar)-was 

estimated as the total number of encounters of a 

species at the study area.Percent relative 

abundance was calculated using formula (%) = 

n/N × 100 where, n is the number of individuals 

of particular species recorded and N is the total 

number of individuals of the species[14]. 

3. Results and discussions 

3.1Results  

3.2. Personal details of respondents 

A total of 189 respondents were involved in this 

study, of all 189 (100%) of were males.  

44.44(%) respondents were fromYbucherywaye, 

34.39(%) from Enebsiekolbahiregiorgisand 

21.16% were fromGetisemaniekebelde. 

Respondents who participated in the interview/ 

questionnaire were grouped into three age 

categories i.e. 17-40, 41-50, and >51 years. It 

showed that 53.45% respondents belonged to 

age group of 17-40, 25.39% from 41-50 and the 

remaining 10.58% respondents were age group 

of greater than 51.  

Marital status of the respondents showed that 

63.49% of them were married, 31.74 %single 

and 4.67%were divorced. 

Educational level of the respondents indicated 

that 56.8% were illiterates, 39.68% were primary 

school completed, 4.23% were high school 

completed,1.59% were diploma graduates. 

Occupation of the respondents showed that 

77.7% of them were engaged with farming,14.28 

cow boy,6.35 sheep heard and 1.59 were civil 

servants. 

The aim ofthe present study was to assess the 

status ofbirds, fishand threats ofLake 

BahireGiorgis. The physico-chemical 

parameters such as pH, electric conductivity, 

alkalinity,temperature, and total dissolved solid, 

Turbidity and Nitrate, Sulphide, Phosphate and 

total hardness of water were analyzed.  

 

Table.1 Villages of respondents 

Kebele (Village) Frequencey Percent (%) 

Enebsiekolbahiregiorgis 65 34.39 

Ybucherywaye 84 44.44 

Getisemanie 40 21.16 

 

Table .2 Ages of respondents   

Age group Frequencey Percent (%) 

17-- 40 101  53.45 

41-- 50 48  25.39 

51 and abave 20  10.58 
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Table. 3 Marital statuses of respondents   

marital status Frequencey Percent (%) 

married  120  63.49 

single  60  31.74 

divorced 9 4.67 

 

Table .4 Educational statuses of respondents   

educational status Frequencey Percent (%) 

illiterate  106  56.08 

elementary  75  39.68 

high school 8  4.23 

diploma 3  1.59% 

 

Table.5 Occupation status of respondents   

occupations Frequencey Percent (%) 

farming  147 77.77 

cow herd  27  14.28 

sheep heard  12  6.35 

civil servant  3  1.59 

 

Table 6.Physico-chemical parameters obtained from analysis of water samples  

Sampling 

date 

Sampling 

time 

Quality parameter Sites 

 I  II  III Average 

June,2019 3:45 PH 8.15 7.9 8 8.13 

“ 3:45 Conductivity 65 84 79 76 

“ 3:45 TDS 13.3 13 13.24 13.18 

“ 3:45 Temprature 18.8 18 18.4 18.4 

“ 3:45 Total alkalinity 240 238 236 238 

“ 3:45 Nitrate 0.145 0.123 0.142 0.14 

“ 3:45 Sulphide 0.5 0.53 0.48 0.50 

“ 3:45 Phosphate 0.45 0.59 0.47 0.50 

“ 3:45 Hardness 400 390 380 390 

“ 3:45 Turbidity 354 344 346 348 
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Parameters such as electrical conductivity,PH, 

nitrate,Sulphite,Phosphate, TDS and 

Temprature values are within acceptable limits. 

Some Parameters alkalinity, total hardness and 

Turbidity values exceeding the normal limits as 

prescribed from the standards which make it 

difficult for some organisms to survive.   

Turbidity፡ measures the clarity of water.  Water 

with high turbidity is dark or murky.  Turbidity is 

measured in NTU’s (Nephelometric Turbidity 

Units).The presence of suspended particles in 

water cuts down on the amount of light that can 

reach underwater plants. Since plants need light 

to grow, they die if they can’t get enough light. 

The negative effect on Submerged Aquatic 

Vegetation affects the animals such as ducks 

that depened on those vegetation beds for food. 

Turbid waters can interfere with aquatic 

predators’ ability to spot their prey.  

A reduction in plant growth also means less 

oxygen is produced. Suspended particles 

absorb heat from sunlight so the water becomes 

warmer. The warm water contains less dissolved 

oxygen than cold water. So this combination of 

less light, warmer water and lower oxygen levels 

makes it difficult for some organisms to survive 

in high turbidity conditions.  

Suspended soil particles can also serve as 

carriers for nutrients, pesticides and other 

chemical pollutants. Fish breathe through gills 

suffocate when their gills are clogged by 

sediment, and this can be increase the severity 

by toxic chemicals contained in those 

sediments.Sometimes particles of clay silt settle 

to the bottom and can suffocate the eggs of fish. 

Thuschronic turbidity results in decreased fish 

populations and diversity. 

For example, (4), in a study of a clear and a 

turbid reservoir, found that fish species grew 

faster in the clear reservoir.The European Inland 

fisheries Advisory Commission [8] deduced 

that:- Less than 25ppm suspended watersolids 

no harmful effects on fish, 25-80ppm good or 

moderate, 80-400 ppm waters unlikely to 

support good fresh water fisheries and greater 

than 400 ppm suspended water solids at best 

only poor fisheries. According to present study 

the turbidity of water was 348ppm high 

suspended water solkidsand it is difcult for fish 

and fisheries. 

Total hardness of water is defined as the sum 

of calcium and magnesium concentrations, both 

expressed as milligrams of calcium carbonate 

equivalent per litre [7]. Classified water bodies 

on the basis of total hardness into six 

categories:- Hardness less than 50 CaCO3 mg 

L–1, moderately soft, from 50-100 CaCO3 mg L–

1slightly hard, from 100-150 CaCO3 mg L–

moderately hard,  from 150-250 CaCO3 mg L–

1hard, from 250-350 CaCO3 mg L–1 and>350 

CaCO3 mg L–1 Very hard. According to present 

study the total hardness of the Lake water was 

390 mg L–1. Thus the lake could be classified as 

very hard water and not suitable for survival of 

Lake Biodiversity. 

Alkalinity፡- is a measure of the capacity of water 

to neutralize acids. Alkaline compounds in the 

water such as bicarbonates, carbonates, and 

hydroxides remove H+ ions and lower the acidity 

of the water.A detailed discussion on this is 

given in [17]. The following endpoints, 

corresponding to total alkalinity concentrations, 

are suggested in Standard Methods (1992): pH 

= 5.1 for total alkalinities of about 50 mg/L, pH = 

4.8 for 150 mg/L, and 4.5 for 500 mg/L.From the 

presnt study the value of total alkanility is 238 

mg/l which is vital to neutralize PH =4.6 which is 

acidic for aquatic life becauseaquatic life, 

function best in a pH range of 6.0 to 9.0. 

The present study revealed a total of 8 wetland 

bird species belonging to 8 genera, 6 families 

and 4 orders recorded from the study area. The 

order Charadriiformes was dominated the list (by 

3 families with 3 species. Anseriformes, 

Accipitriformes and Gruiformes were the least 

one species for each (Table 7).   

Based on the IUCN Red List criteria, birds of the 

study in the Lake are grouped under near 

threatened and least concerned.  Rouget's rail is 

near threatened and the rest(Egyptian goose,  
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Red billed duck, and Yellow-Billed Duck,  black-

winged stilt, white-tailed lapwing, Spotted 

redshank, and African fish eagle were least 

concerned. 

 

Table 7 Species composition and relative aboundance water birdsin the study area 

 

 

 

Figure 2. Relative aboundance of birds 

 

Relatively more number of individuals was 

observed during the dry season than the wet 

season. However, Egyptian goose, Yellow billed 

duck and Red-Billed Duck were recorded more 

during the dry season. Among the species 

observed, the most abundant were Egyptian 

goose (42.80%) followed by Yellow billed duck 

(38.14%), Red billed duck (12.44%) white-tailed 

lapwing (3.5%), spotted redshank (0.78) and 

Rouget's rail (0.39) are the least abundant 

(Table.7). 

 

0

10

20

30

40

50
42.8

38.14

12.44

3.5
1.56 1.17 0.78 0.39

Relative abiundance(%)

order family Common name  Scientific name Dry   Wet  averag

e 

Relative 

abundan

ce (%) 

Statu

s 

Anseriformes Anatidae 

 

Egyptian goose Alopochen 

aegyptiaca 

140  80 110 42.80  Lc 

Red-Billed Duck  Anas 

erythrorhyncha 

24 40 32 12.44 Lc 

Yellow-Billed Duck Anas    undulate    116  80  98  38. 14  Lc 

Charadriiform

es 

 

Recurvirostrid

ae 

Back-winged stilt Himantopushima

ntopus 

3 3 3 1.17 NT 

Charadriidae White-tailed lapwing Vanellusleucurus

wing 

13 5 9 3.50 Lc 

Scolopacidae Spotted redshank  Tringa erythropus 1 3 2 0.78 Lc 

Gruiformes Rallidae  Rouget's rail  Rougetius 

rougetii 

2 0 1 0.39 Lc 

Accipitriforme

s 

Accipitridae African fish eagle Haliaeetus vocifer 6 2 4 1.56 Lc 

  Total 305 213 259 100  
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Figure 3.  Total bird species, genera, families and ordersobserved from the study 

 

A total of 259 individuals of birds grouped into 8 

species, 8 genera, 6 families and 4 orders were 

recorded from Lake (Table 7). 

Charadriiformes  appeared  to  be  the  most  

dominant order represented  by  3 families  and 

others I one family for each (Figure  4). 

Anatidae (3 species) was the most abundant 

family and Charadriidae, Scolopacidae, Rallidae                 

Accipitridae        and      Recurvirostridae   are 

among the rarest families represented by single 

species each (Figure 4). 

The study was conducted to determine fish 

diversity and aboundance in the Lake. The study 

assessed using catches at the four sites of the 

Lake. From the present study only two fish 

species Oreochroisniloticus andCyprinuscarpio 

were collected.The abundance of fish species 

composition was more in wet season than dry 

season. Fish species Oreochroisniloticus was 

found dominant represnting 13.79% and 

Cyprinuscarpio was the least aboundant 

6.895%. (Table.3).The fishcath, diversity and 

aboundancewere very low, thus protective 

management measures are required to 

conserve the fish in the Lake. 

 

 

Figure 4. No of families in an order 
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Figure 5. No of species in a family 

 

Table.8 Species composition and relative aboundance of fish in the study area 

Common 

Name 

Scientfic Name Dry   Wet  Total  Relativeabun

dance (%)  

Nile tilapia Oreochrois 

niloticus 

 

11 17 28  13.79  

Common carp Cyprinuscarpio 5 9 14 6.895 

 

3.3 Discussions 

The findings of this study indicated that siltation 

is a sireous problem, which was confirmed by 

175(92.59%) of the respondents. Only 14(7.40) 

of them reported that it is not under sireous 

problem.The implementation of unmanaged 

irrigation techniques can lead to degradation 

due poor management 0f inflow and outflow. 

Alterations in the river flow create great 

disturbances of the lake ecosystem, resulting in 

sediment accumulation in the lake [12].Shegeze 

River entering the Lake runoff from its catchment 

brings different substances arising from various 

anthropogenic activities in the cachment.These 

activities including clearing of natural 

vegetationcover, agriculture, overgrazing, 

settlement and deforestation.Lake BahireGiorgis 

Showed with dark brown colour due to high 

suspended sediment concentration. 

Majority of the respondents 168(88.88%) 

indicated that the Water pollution, aggravated 

the problem, but the other 21(11.11%) rejected 

the cause. Farmers use excessive quantities of 

chemical fertilizers and pesticides. The 

consequent run off of pesticides and fertilizer 

from these lands pollutes the water and poisons 

fish and other aquatic species. 

The status of birds before and after the dam 

121(64.01%) respondents reported that they 

were large number of birds before dam but after 

dam the number of birds decreased. The 

remaining 68(35.97%) respondents agreed that 

the number of birds were the same.Birds are the 

bio-indicators of ecological condition of water 

bodies. The ecological health of the Lake is 

determined by the presence and absence of 

birds [14]. Surrounding the Lake the cover of 

grassland and other vegetation of the natural 

habitat has been altered and due to these 

0

1

2

3
3

1 1
1

1
1

Series1
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changes the diversity and aboundance of birds 

are declined. Alteration of the environment of the 

lake by land use changes is known to have 

negative effect on water-bird community 

structure [15]. Waterbirds is often prefer 

wetlands which have the greatest diversity of 

plant species, vegetation types and permanent 

water to complete their life cycles, breeding, 

feeding, nesting, moulting and protecting from 

predators but the lake is highly degraded except 

very few island grasses floating on the water 

body. 

The status of fish before and after the dam 

101(53.43%) respondents reported that they 

were two aboundant species of fish before dam 

but the remaining 59(31.217%) respondents 

agreed that the number of fish were the same 

and others 29(15.34) of them reported as they 

don’t know.  

Agricultural activities as a threat is mentioned by 

138(73.02%) respondents, but 51(26.98%) 

reported as less harmful. Illegal settlement 

around the lake is another threat that 

126(66.66%) respondents agreed whereas 

63(33.33%) of the respondents disagreed. The 

direct impact of population growth is increased 

consumption of resources which would lead to 

increased demand for food and other 

necessities more intensive use of agricultural 

land. These practices aggravate the situation 

through erosion, downstream nutrient 

deposition, and siltation [9].Agriculture is the 

main economic activity supporting the livelihood 

of the households in the study area. Thus the 

Lake ecosystem has been degrading at an 

alarming speed.  

The severity of Over-grazing in the area was 

reported by 171(90.47%) of the respondents, but 

the idea was rejected by18 (9.52%).Over-

grazing occurs when the number of livestock on 

a unit of land is too large andit results the 

destruction of natural vegetation as well as soil 

compaction and erosion. Cattle have a direct 

impact on plant communities by trampling and 

eating plants and compacting soil [10].Over-

grazing of the grassland at the watershed has 

also increased soil erosion and siltation. This 

finding is similar to that of [13]. 

Deforestation in the Lake is reported by 114 

(76.19%) but rejected by 65 (34.39%) of the 

respondents, while 10(5.29%) of them reported 

as they didn’t know.Mjor changes have occurred 

in the land use in their cathements where natural 

vegetation is cleared by different anthropogenic 

activities. 

The severity of birdkilled with trap in the Lake is 

another problem reported by109 (57.67%) and 

the severity denied by 80(42.33%) of the 

respondents. Regarding to illegal fishing97 

(51.32%) of the respondents agreed that illegal 

fishing was practiced, 70(37.04%) of the 

respondents disagreed and the remaining 

22(11.64%) reported that they don’t give 

attention. Regarding volume of water 95(50.26% 

reported as it is decreasing, however, this is 

rejected by 65(34.39%) and the remaining 

30(15.78%) reported as didn’t know. 

Regarding the breeding site of birds and fish 

most of the respondents 133(70.37%)agreed 

that no breeding sites except fews floating 

grasses, others36(19.05%) of respondents 

rejected and 20(10.58)they did not bother about 

their breeding sites. Some 91(48.14) of 

respondents suggested that settlement affects 

the Lake biodiversity where asMajority of 

respondents 98(51.85) rejected.The 

respondents prioritized the existing major 

threats in Lake BahirGiorgis as:-Sedimentation 

95(52.26%), Deforestation73 (38.62%), 

Agriculture 62 (32.80%), Over grazing 

46(24.33%), Settlement 34 (17.98%), Pollution 

30(15.87%), Bird killed 24 (12.69 %), and illegal 

fishing 13(6.87%). ( plate 1 upto 6) 

4. Conclussions and recommendations 

4.1 .Conculussions 

A total of 256 individuals of wetland birds 

belonging to 8 species, 8 genera 6 families and 

4 orders were identified. The most abundant and 

frequent species were Egyptian Goose 

(42.80%), Yellow-billed duck (38.14%), White-

tailed lapwing (14.44%); Red billed duck (3.5%), 
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whereas spotted redshank (0.78), and Rouget's 

rail (0.39) were the least abundant. Two fish 

species Oreochroisniloticus and Cyprinuscarpio 

were collected. The abundance of fish species 

composition was more in wet season than dry 

season. Fish species Oreochroisniloticus was 

found dominant represnting 13.79% and 

Cyprinuscarpio was the least aboundant 

6.895%. The fish catch, diversity and 

aboundance were very low.Some of the samples 

have total dissolved solids, alkalinity and total 

hardnesvalues exceeding the acceptable limits 

from standards. Parameters such as 

temperature, electrical conductivity, phosphate, 

sulphate and nitrate values are within acceptabe 

limits.Anthropogenic threats, like  population 

pressure, habitat destruction, deforestation, 

agriculture, siltation, fertilizer and pesticide, 

water pollution, overgrazing, bird killed and 

unmanaged irrigation system all contribute to the 

decline the bird and fish species in lake. 

Destruction of plant covers, nesting and 

breeding sites, and feeding grounds causes 

dangerous situation for bird and fish 

survival.Thus, the study area should be 

protected from further degradation, losses, and 

disturbances through designing and 

implementing community-based conservation 

programs. 

 

 

Figure 6.  Threats prioritized from the study 

 

 

Plate1.Yellow billed duck killed by trap (Photo credit, Dessalegn (2020)  
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Plate2.  Free grazing and water consumption(Photo credit, Dessalegn (2020)  

 

  

Plate3.  Illegal settlement (Photo credit, Dessalegn (2020) 

 

  

Plate4.  Sedimentation and turbidity (Photo credit, Dessalegn (2020) 
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Plate5.Expanission of Agriculture (Photocredit, Dessalegn (2020) 

  

Plate6. Illegal fishing ((Photo credit, Dessalegn (2020) 

 

4.2 Recommendations  

➢ Habitat loss and fragmentation should be 

reduced through planning and good 

management practices and protecting the 

Lake.   

➢ The amount of habitat available around 

the River catchment and the Lake should 

be increased through ecological 

restoration and enhancement.  

➢ There should be a collaborative effort 

from different local community, policy 

makers concerned bodies,sectors and 

stakeholders.  

➢ Community service training should be 

given for local people living around the 

the lake on how to catch fish with legal 

fishing gears and prepare fish dish. 

➢ Year round data should be collected to 

have clear understanding on the 

reproductive biology of fish and bird 

species. 

➢  Rehabilitation works should be done on 

the buffer zone and the water shade 

catchment areas of the Lake. 
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