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Executive Summary

FAO defines food security as existent ‚*…+ when all people, at all times, have physical and economic access
to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an active and
healthy life‛. Sustainable development meets the current needs without compromising the ability of future
generations to benefit from the ecosystems. Fisheries require a relatively high energy input in locating,
harvesting, transporting, and processing of fish. Currently, Lake Tana is under heavy pressure and threat
from illegal fishing gears, fishers fishing at breeding grounds and during breeding seasons and degradation
of important breeding habitats, such as wetlands, through recession agriculture, settlement, overgrazing,
pumping, excessive nutrient load and herb sides around tributary rivers and surrounding wetlands. The
appropriate gillnet has been replaced by the destructive monofilament net (2,958,500 meters). The total
number of fishers has increased from 1,800 to 5,403 (unpublished data, 2017). Human interferences, such as
settlement, recession agriculture systems, deforestation, by free overgrazing activities and unlimited
pumping in the tributary rivers are currently threatening breeding grounds. In addition to that major dams
that have been planned recently will make a sustainable production of fish in Lake Tana more difficult.
Hence, appropriate mitigation measures have to be prepared and implemented as soon as possible. Lake
Tana fisheries are utilizing a limited natural resource with a risk of overexploitation.

An important point that has to be considered is that the worlds’ food production needs to be doubled by
2050, because population is expected to increase to a number of approximately 9 billion. Food security not
only includes enough food for everyone but also different preferences. The consumption of meat and fish
will probably increase significantly. But fisheries in Lake Tana region are not regulated according to national
fishery legislations and regional fishery directives. It needs scientific knowledge about the resources to
develop useful management strategies. The aim of these strategies will be to encourage the active role of
the

fishery,

considering

effective

vi

legislations

and

directives.

1. Introduction

At 12oN, 37o15’E, and 1830 m altitude, Lake Tana is situated on the basaltic plateau of the north-western highlands of
Ethiopia covering an area of about 3,500 km2. Seven large permanent rivers feed the lake as well as around 40 small seasonal
rivers. The lake is bordered by low plains in the North (Dembia), East (Fogera) and South-west (Kunzila) that are often
flooded during rainy seasons and by steep rocks in the West and North-west. Wetlands are to find all around the lake except
in the Northeast. Together they build the largest wetland system in the country and integral parts of the complex Lake Tana
ecosystem. The lake is characterised by high nutrient concentrations and a low water transparency due to the high amount
of silt and nutrient in the inflowing rivers. During rain seasons (June to August) chemical and organic fertilizers reach the lake
because of floods from water catchments.
The sub-basins of Lake Tana with the above diverse ecosystem (the lake, the wetland and the rivers) are home to unique
endemic fish species in the country. 20 of the 28 fish species of Lake Tana are endemic to the Lake Tana catchment. This
speciation was possible, because the incipient lake offered new habitats for adaptive radiation and maintained its isolation
for the past 5 million years.
Despite the unique fish biodiversity and its high economic value, fish resources are threatened by illegal fishing and habitat
destruction (wetlands, rivers and the lake itself) due to human intervention. Most of the fish species (> 7 species of
Labeobarbus spp.) breed in the tributary rivers while about 8 species, including commercially important species O. niloticus
and C. Gariepinus, use the wetlands and the lake as breeding areas. To preserve the variety of species in Lake Tana region, it
is necessary to implement effective management measures.

2. Fish biology, feeding and breeding strategies in Lake Tana fisheries

Lake Tana is one of the few African lakes, which have not yet been damaged by introduced fish species or major sources of
pollution. 20 of the 28 fish species of Lake Tana are endemic, because the lake has been isolated for the past 5 million years
on one side by the 40m high falls of the lower Blue Nile basin and on the other side by the 30 km downstream from the Blue
Nile outflow (Nagelkerke and Sibbing, 2000). There is one cichlid family, Oreochromis niloticus (Nile tilapia), which is the most
widespread tilapia species in Africa. This species is predominantly an herbivore, feeding on macrophytes, algae and detritus
(Table 3). The catfish family (Clariidae) is also presented by one species, Clarias gariepinus (African catfish), which is the most

common member of its genus. This species is a facultative piscivore, feeding occasionally on fish as well as on zooplankton,
benthic invertebrates and algae. The obscure loach, Nemacheilus abyssinicus (Balitoridae), is very rare in the lake but was
also observed in a small stream close to Lake Tana and in large parts of the Ethiopian high plateau (Dgebuadze et al., 1994).
The largest fish family in the lake is the family of the cyprinids, which is represented by four genera: Varicorhinus, Garra,
Labeobarbus and Barbus. Varicorhinus is represented by the single species Varicorhinus Beso, which scrapes algae from
substrates, and which is a common species in the rivers and lakes of the Ethiopian highlands. The genus Garra is represented
by four species in Lake Tana: Garra dembecha, which is common and generally distributed in the Ethiopian highlands, G.
Dembeiansis, found on the northern part of Lake Tana and two endemic species, G. microstoma and G. tana, recently
described by Getahun (2000). All these species are herbivorous. Fifteen large hexaploid barbs (Labeobarbus spp.) belong to a
unique species flock of endemic cyprinids of which eightare piscivores (Nagelkerke and Sibbing, 2000). The adult
Labeobarbus spp. is generally pelagic, whereas the juveniles are usually living in the littoral zone with macrophytes and/or in
the adjacent wetlands. There is also one non-endemic Labeobarbus species present: The L. Intermedius is a generalist that
feeds mainly on macro fauna and benthic invertebrates and can be found all over Ethiopia in lakes and rivers. The fish
community contains furthermore three diploid species of small (< 10 cm) barbs: Barbus humilis, B. pleurogramma and the
recently discovered B. tanapelagious (de Graaf et al., 2003). The last two species are endemic in L. Tana, B. pleurogramma is
mainly present in the wetlands around the lake, B. humilis is a littoral species, whereas B. tanapelagious is common in the
large pelagic zone of the lake.
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Figure 1 Sixteen large Labeobarbus spp, of which fifteen unique species are endemic to Lake Tana (Negelkerke, 1997)

The species of the Labeobarbus belongs to a unique species flock endemic to Lake Tana which constitutes about 15% of
fishers’ catch composition. Due to unsustainable fishing methods such as using narrow mesh sized gillnet, using
monofilament gillnets, seining, chase and trap methods, fishing at breeding grounds and seasons fish stock activities
declined year after year. In most cases of this days fishing are mainly possible during their aggregation for upstream
spawning migration processes at tributary river mouths and other specific sites along the length of rivers and at shore areas
of the lake. Juvenile fishes of these species have been affected by unlimited pumping of pooled waters for irrigation
9

activities. In addition to that, sand mining activities have negative impacts on baby fish of this species. Additional threats
have occurred when people used poisonous material like Malletia ferggunia (Birbira) in water pools of tributary rivers of the
lake during the dry season of a year to easily catch fish.

Figure 2 Oreochromis niloticus (herbivours) fish species in Lake Tana

The species of the Oreochromis niloticus (herbivours) constitutes 65% of the fishers catch composition. Fishing activities are
mainly conducted during breeding seasons and on the grounds of O. niloticus, particularly on fogera flood plains and in every
wetland found at shore areas of the lake. As a result, the number of catches and the average length and weight of caught fish
by fishers decreased at an alarming rate which indicates that both recruitment and growth overfishing are huge problems in
Lake Tana.

Figure 3 C. gariepinus and Varicorhinus beso fish species from left to right respectively
It is concluded in the way that Lake Tana is one of the few African lakes, which have not yet been damaged by introduced fish
species or major sources of pollution. As a result the lake comprises 20 endemic species of the total 28 fish species found in
the lake. Some of which used in the food chain process to keep the life of other species. Some are carnivores, some
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herbivores and others opportunistic feeders. All of them breed by laying eggs at specific sites of tributary rivers, shore area of
the lake and on other connected wetlands.

3. Fish Stock Management

There are hot spots to start fish stock management of Lake Tana fisheries. For instance, suitable areas are where
Labeobarbus spp, spawns especially river mouths, vegetation covered shore areas (wetlands), seasonal flooded reservoirs
like Shesher and Wellala, pooled river waters where juveniles grow up. And other destructive fishing activities which
mentioned in the above parts of this manual are critical points to start implementation of management program.
Results indicated that Nile tilapia (Oreochromis niloticus), African catfish (Clarias gariepinus) and species flock of endemic,
large Labeobarbus spp. were the three main species groups targeted by commercial gillnet fishery of Lake Tana and form
65%, 20% and 15% of the annual catch composition of fish species during the study period respectively (Dereje T., 2015).
There have been significant variabilities among sampling years encompassing temporal aspects. Especially the commercial
catch of O. niloticus increased significantly until 2007 and declined afterwards. The most likely explanations for the declining
catch of O. niloticus and others are the illegal use of undersized monofilament gillnet, imported from Sudan town (Gelabat),
and the harmful increase of the commercial gillnet fishery targeting the spawning aggregations of Labeobarbus spp. and C.
gariepinus in the river mouths and littoral areas. The observed decline of the commercial catch of O. niloticus and others
require urgent management plans to overcome these problems.
The maximum sustainable yield for Lake Tana fishery is only about 4 kg per hectare (for the whole lake: 7,000-10,000 tons),
which is low compared to the Ethiopian Rift Valley Lakes (about 10 kg per hectare) and other tropical African lakes of similar
depth (10-100 kg per hectare). This could be because at the time of production potential estimation Lake Tana was
categorized under Oligotrophic lakes, which means less productive in terms of photosynthetic activities which is due to high
suspended soil particles getting in to the lake through erosion that inhibit light penetration in the columns of lake water
depth. Traditionally, Lake Tana fisheries consisted of mainly artisanal predominantly subsistence fishery conducted from
papyrus reed boats (tankwa’s) which resemble those of ancient Egypt. The fishermen, who were using mainly fish traps and
small gill nets, were almost exclusively members of the Negada tribe. Currently, Lake Tana fish resources are exploited by
modern fishing gears and motorized boats mainly for marketing purpose. But the way they fish is illegal (e.g. unlimited
number of fishers without licensing and inappropriate fishing gears used). This needs urgent over all management plan to
utilize the resource in a sustainable manner.
Only in 1986, motorized commercial gillnet fishery was developed by Amhara fishermen in cooperation with fishermen in Urk
(Netherlands). Commercial catches of large barbs in Lake Tana over the last decade have sharply decreased due to
overfishing in river mouths during fish migration to their spawning rivers (de Graaf et al., 2004). However, at the 4 th Pan
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African Fisheries and Fish Association (PAFFA) conference, held in September 2008 at Addis Ababa, habitat degradation on
the breeding ground of fish (rivers, tributaries and wetlands) contributed to the sharp decline more than overfishing
activities.

The three main species groups targeted by this fishery are a species flock of endemic, large Labeobarbus spp., African catfish
(Clariasgariepinus) and Nile tilapia (Oreochromis niloticus). The commercial gillnet fisheries were monitored during 1991-1993
and in 2001 in conjunction with an experimental trawling program (de Graaf et al., 2006). In the commercial catch large
specimens of African catfish (>50 cm) and Nile tilapia (>20 cm) have decreased significantly during the last 10 years, but
recruitment of young fish to the adult populations was not negatively affected. During the same period the commercial catch
of riverine spawning Labeobarbus spp. declined about 75%. In the experimental fishery a similar decrease has been observed
and the populations of juvenile Labeobarbus in the litoral area (length range: 5-18 cm) has decreased by more than 85% (de
Graaf et al., 2006). The major reason for the collapse of these fish species is the destructive fishing during their spawning
season and the destruction of the river ecology that serves as a spawning ground. These species form aggregations in the
river mouths in August-September when they are targeted by the commercial gillnet fishery. It is clear that in case of the
migrating Labeobarbus recruitment overfishing is taking place and that the seven species of this unique species flock are
critically threatened.
Species composition changed during the last ten years, e.g. total specimen caught declined 10 times from which it was in ten
years ago (Dereje T., 2012). As seen in sampling data, some species have declined significantly during the last years (eg L.
dainalli and L. gorgori). Currently the number of fish that is caught has decreased compared to how it was before. The fish
are also smaller and lighter. Fish are only caught from shore areas and not from open water areas during the breeding
season.
Besides the individual effort of a few woreda fishery experts, the fishery management committees of both kebele and woreda
level have no possibilities to overcome the existing fishery problems, above all the wide spread use of monofilament gillnets.
The woreda level administration side does not pay enough attention to these problems which is the reason why fishery is not
raised as an issue during any forum of evaluation.

4. Fishing gears and type of fishing used by commercial fisheries of Lake Tana

Every fisherman in Lake Tana, irrespective of whether they are organized in cooperatives or act as individual fishers, use
illegal fishing methods and fishing gears. Almost all fishers take part in fishing activities during the breeding seasons
12

targeting individual species at particular breeding sites such as shore areas, wetlands, river mouths and along each tributary
river of the lake. Very common are monofilament gillnets which have been brought to Ethiopia illegally from Egypt through
the Sudanese market. By using these nets, fishers are able to catch fish of every size by any contact of its single twine. Some
fishers used these gillnets to practice chase and trap systems along the shore areas of the lake. In areas with less vegetation
most fishers used seining systems. In areas with thick vegetation and in associated wetlands, they used locally made traps
named hives, Angafra, Magafefia. Others used Adafnie/Menze/castnet which are more narrow than it is recommended, e.g.
stretched mesh size 5cm. During dry season, some fishers add poisonous plant materials to water pools to easily catch fish.
Hence, to preserve the fish species, it is necessary to prohibit any fishing activities for at least two months in a year.

Figure 4 Catch of commercial gillnet fishery from Enfranz River mouth, during Labeobarbus spp. spawning season

Figure 5 Monofilament gillnet introduced to Lake Tana commercial gillnet fishery from Sudanese market (Gelabat)

Fishing by monofilament gillnet is performed mostly in the morning up to 10 a.m. which causes a disturbance of spawning
grounds because of the use of sticks to kick the surface water. The illegal nets are mainly used because of the demand of fish
13

from small fish populations. These fish are brought from Lake Tana to Addis Ababa and Sudan as well as different towns of
the country by fish traders. Another practice which has become more common recently is the use of small meshed nets
(usually < 4 cm) used at the shore sides of Lake Tana especially during O. niloticus spawning seasons (Fig. 5).

Figure 6 Fishing with 4-5 cm stretched mesh size cast nets, monofilament gillnets and seining at shore sides of Lake Tana and
along tributary rivers during the breeding seasons
As a conclusion remark illegal fishing methods and not recommended fishing gears, fishing activities during the breeding
seasons targeting individual different species at particular breeding sites, such as shore areas, wetlands, river mouths and
along each tributary river of the lake including destruction of wetlands and tributary rivers has to be stopped.
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No

List of woredas

Major kebeles engaged in fishing

1

Fogera



Nabegageorgis



Wagetera

2

Libo kemkem




Tezamba
Kab



Agidkirigna

3

Gonder zuria




Mitreha Abawerka
Firka Dangurie




Cheha Gomengie
Lemba

4

Dembia

Abrjeha
Fentay
Debirzuria
Tezeba
Gurandie

Alefa

Tana Woina
Jarjar
Achera
Serabadablo
Wawa
Mangie
Ahcha Mangur
Dengel Ber
EseyDebir







5











6

Bahirdar Zuria





Dek
Derbanta
Gobat






Lijoy
Robit
Sekelet
Woonjeta

7

Bahir Dar town






Zegie
Oura
Woramit
Yiganda





Shimbte
Zenzelma
Sefeneselam

8

Dera





Mitseli
Korata
Mirafemariam

9

Takusa





Delgy
Mekonta
Chankie





Achera
Chemera
Chachinaalwa

10

NorthAchefer



Chinba



Kunzila



Legdia



Wenberaeyesus



Estumit

Table 1 List of Kebeles with high potential for fishery in ten Woredas around Lake Tana
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No

Woredas

No of
fishery
potential
kebeles

No of
fishers

Fishing gear
type

Total length
of
monofilament

Fishing
boat
type

Type of engagement

License
provision

1

Bahirdarzuria

7

477

monofilament

238500

477
Reed
boat

Full=43

NA

52 Motor

Full time=190

NA

2

Bahir

7

190

monofilament

190000

dartown

Part time =423
Seasonal=11

86 Reed

3

Semenachefer

5

146

monofilament

73000

146
Reed

Full time= 146

34

4

Alefa

3

129

monofilament

64500

129
Reed
boat

Full=39

NA

481
Reed
boat

Full= 81

1 Motor

Full= 160

269
Reed

Part and seasonal= 110

656
Reed
and 2
Motor

Full=149

2281
Reed

Full= 1230

5

6

7

8

Dembiya

Takusa

Gonderzuria

Libokemkem

11

6

4

3

481

270

658

2284

monofilament

monofilament

monofilament

monofilament

240500

297000

329000

1142000

Part time=51
Seasonal= 39
NA

Part and seasonal=400
NA

220

Part and seasonal=509

NA

Part/seasonal= 1054

3 Motor
9

Fogera

2

532

monofilament

266000

352
Reed

Full= 210

2

Part and Seasonal=322

60 Motor
10

Dera

Total

3

44

236

5,403

monofilament

118000

2,958,500 m

80 Reed

Full=232

78 Motor

Part time=4

4,957
Reed

Full=2,480

196
Motor

NA

256

Part and
seasonal=2,923

Table 2 Number of fishers, motor and reed boats and the length of fishing gears in each Woreda
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5. Current major challenges of Lake Tana ecosystem and its fishery resource



Illegal fishing activities by both fisher cooperatives and individual fishers, using illegal fishing gears such as
monofilament gillnets imported from Sudanese market, locally made traps called ‚Angafira‛ and small meshed
gillnets)



Intensive fishing activities during breeding seasons



Destruction of important breeding and nursery sites such as wetlands around Lake Tana (such as change of land
use, free overgrazing and encroachment by invasive weeds)



Drainage of wetlands for crop cultivation which are important for breeding sites of fish (examples: ‚Shesher‛ and
‚Wellala‛)



Invasive weed (examples: Water hyacinth, Azola, Water lettuce)



Temporary nutrient and silt load increment that may contribute to a change of fish taste and to an increasing
eutrophication (algal bloom)



Mining at breeding sites and pumping river waters without considering the fisheries



Recession of agriculture around the lake as a result of the loss of buffer zones



The use of poisonous plant materials and chemicals in Fogera woreda in both rivers of Mamza as well as in the Rib,
Bebeks and Gumara River



Fishing activity by seining around Delgy, Fogera, Dembia and Alefa by fishers who came from elsewhere (example
from Gorgora areas)



Using Kilabo and Birbira plant poisoning materials at different tributary rivers during the pooled periods of a year
(examples: Alefa and Delgi)



Using chemical-soaked monofilament gillnets (examples: Alefa and Delgi)



Due to heavy encroachment (examples: Alefa and Delgi) former submerged plants and dense mollusks, observed at
beaches, disappeared within the last five/six years

The illegal monofilament gillnets were first introduced in 2008 (Dereje T., 2010). This fishing gear caused a striking
dissemination not only around Lake Tana but also around the South Wollo lakes Lugo and Ardibo. This destructive way of
fishing is also practiced in the artificial lake ‚Tekeze dam‛ by former Lake Tana fishers.
With the support of FAO during 2013, aco-management strategy at kebele and woreda level has been developed in order to
address directives of the fishery legislation with the aim of prohibiting monofilament gillnets. Until now there have not been
undertaken enough measures to implement this strategy due to the following problems:

1.

Both woreda as well as kebele council administrators do not pay enough attention to the fishery sector.
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2.

The kebele based committee does not see any advantage of sustainable fishing methods and has therefore no
interest in implementing any regulations.

3.

Either woreda or kebele level management bodies do not have any forum to discuss the progress or the challenges
they are facing during the implementation.

4.

The existence of transboundary or migratory fishing activities makes it difficult to contain illegal fishing methods.

5.

There are not enough licensed fishers and fish traders.

6.

The demand of small sized fishes caught by illegal small mesh sized fishing gears is still very high.

7.

Fish traders do not have to pass control stations on their way from the border to the center of the country.

8.

Fishers, who have already been caught by the committee, are still able to warn others of strict inspectors.

9.

Although few fishers admit the use of illegal nets and are willed to change their fishing methods, other fishers often
steal their fishing gears.

10. Actions have not been undertaken at the same time all around the lake, so that it brought less trust to the concerned
groups.
11. Currently there is not enough money to buy a boat for the fishing inspectors which makes it difficult to examine the
fishing activities regularly.

A new position for fishery inspectors has been created a few years ago. But Takusa, Bahir Dar and Dera are the only towns
which offer these job placements at the moment. In the other seven woredas, it has not been implemented yet due to low
attention given by the administration to allocate the budget and to review the career structure at woreda level. Even in areas
where fishing inspectors are employed, the required logistics are not available.

6. Impacts of ecosystem dynamics on fish populations and river mouth management

Around Lake Tana, there is a tremendous number of wetlands which are destructed by human activities such as recession
agriculture, settlement, pumping water for irrigation, deforestation for different purposes, overgrazing and importing
invasive weeds (e.g. water hyacinth). Important wetlands which currently suffer from activities named above are: Infranz
River Mouth, Mesenta, Ameluk, Wonjeta, Ambo Bahir, AbbayLata, RasAbbay, ZegieIganda, Infranz springs, GelgelAbbay River
mouth, Koga Dam, Cheliya, Legdiya, ShobelaBakusite, Estumit, ArenoGarno River mouth, Kurt Bahir, Rib River mouth, Dem
Bahir, Shesher, Wallala, Gumara River mouth, Agid Kirigna, Bebekes, Delgi and Megech River mouth. The difference between
the function and the value of a wetland is that functions are properties that a wetland naturally provides while values are
wetland properties that are valuable for humans.
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6.1 Wetland: Physical, Hydrological and Chemical Functions/Values
Wetlands serve as flood control, coastal protection, sediment traps and atmospheric equilibrium and recharge the ground
water.
6.1.1 Flood Control
Wetlands act as protective natural sponges by capturing, storing and slowly releasing water over a long period of time,
thereby reducing the impact of floods.
6.1.2 Coastal Protection
Coastal marshes, littoral zone swamps and other estuarine wetlands act as effective storm buffers. Studies have proved that
more than half of the normal wave energy is dissipated within the first 3 meters of encountering marsh vegetation. The
erosive nature of waves is also dampened by wetland plants because their roots prevent soil movement and their stalks
reduce the destructive energy of waves and wind.
6.1.3 Ground water Recharge
Wetlands’ role in recharging groundwater varies widely, but it is clear that wetlands often contribute to groundwater and can
be important in recharging aquifers. Its primary source is rainwater that filters through hundreds of feet of sand and rock.
6.1.4 Sediment Traps
Wetlands help to improve the water quality by acting as sediment sinks or basins. They are especially effective at trapping
sediments in slow moving water. The wetland vegetation slows the water velocity and the release of particles.

Figure 7 Recession agriculture around Gumara River mouths which aggravates siltation and pollution
6.1.5 Atmospheric Equilibrium
Scientists also point out that the atmospheric maintenance is an additional wetland function. Wetlands store carbon in living
and preserved (peat) plant biomass instead of releasing it into the atmosphere as carbon dioxide, a greenhouse gas affecting
global climates. Therefore, wetlands help to moderate global climatic conditions on an international level. But filling,
clearing and draining wetlands releases carbon dioxide instead of storing it.
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6.2 Wetland: Chemical Functions
a) Waste Treatment/Pollution interception, b) Biogeochemical Cycling Wetlands reduce pollution due to the absorption of
waste.
6.2.1 Waste Treatment
Wetlands act as filters and sponges. Water that enters a wetland is filtered through the substrate and wetland plants which
remove nutrients (nitrogen and phosphorous) and toxins.
6.2.2 Biogeochemical cycling
The biogeochemical cycling involves the biological, physical, and chemical transformations of various nutrients in the biota,
soil, water and air. In anaerobic (non-oxygenated) and chemically reduced wetlands soil and the muddy sediments of
aquatic habitats, such asestuaries, lakes and streams,support microbes that function in nitrogen and sulfur cycling.
6.3 Wetland Function – Nurseries
Because they produce so much plant biomass and host invertebrate life, river mouths and their littoral inland marshes serve
as important nursery areas for the young of many O. niloticus, C. gariepinus, and Labeobarbus spp.
6.4 Wetland Function – Habitat
Wetlands provide habitats for upland mammals, such as Pigs and Sala, as well as for wetland dependent species, such as the
C. gariepinus and O. niloticus and many bird species.
6.5 Wetland Function – Endangered Species
The U.S. Fish and Wildlife Service estimates that the survival of up to 43% of the federally threatened and endangered
species depends directly or indirectly on wetlands.
6.6 Wetland Function – Migration
Wetlands provide valuable stop-over sites for migratory birds and are also a necessary habitat for all waterfowl. Migratory
waterfowl, including ducks, geese, and crown cranes, use the inland wetlands as resting, feeding, breeding, or nesting
grounds for at least certain parts of the year.
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Figure 8 Highly populated birds and reminant dead fishes eaten by birds in the highly shrinked and almost dried Welala
wetlands due to unlimited furrow irrigation systems
6.7 Wetlands: Value
Values are properties of a wetland that are beneficial to humans. Values of wetlands are: socioeconomic functions/benefits,
food, commercial animal populations, fuel, timber and fiber production, recreation, aesthetics, and education.
6.7.1 Food
Wetlands produce food that is beneficial to humans. Examples are rice, zea maize, teff, suff flower, grass pea, lentils, fruits
and vegetables. Wetlands are habitats for commercial fish species, hippopotami and birds as well as reptiles such as
alligators.
6.7.2 Fuel
Wetlands are still used as production areas for fuel.
6.7.3 Timber and Fiber Production
Wetlands are used as timber and fiber production areas. In most cases, remnant forests have been seen only around
wetlands. As a result, traditional timber for draft power function and household materials are obtained from wetlands. In
Lake Tana region, timber is used to build reed boats and thatches and to make different hand crafts.
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Figure 9 Wetland values around Lake Tana used to make reed boats, different hand crafts, thatches and other products
6.8 Commercial Animal Populations
Fishing and animal husbandries as well as the access to clean water in Ethiopia and especially in Lake Tana region depend
on functioning wetlands. Wetlands are important breeding areas not only for fishes, but also for cattle breeds which use the
area for feeding.
While it is a common occurrence to let cattle feed in the wetlands, it greatly endangers the survival of the wetland, due to
overgrazing etc. Wetlands weakened by cattle overgrazing lose their beneficial qualities, e.g. they do not filter the water any
longer, or are much more easily affected by the invasive water hyacinth, etc. Cattle feeding in wetlands should therefore be
limited.

Figure 10 Cattle production increasing pressure on sensitive ecosystem
6.9 Recreation, Aesthetic, Education
Wetlands are used as recreation sites all over the world. In the United States, more than half of all the adults (98 million)
enjoy watching birds, or photographing the wildlife, spending annually a total of $59.5 billion. There is a high potential to
develop recreational activities in the Lake Tana wetlands, if they are conserved and protected from overgrazing etc. in the
future.
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Figure 11 Hippopotamus aggregation on some remnants hippo grass from water hyacinth dominancy around Dirma River
mouth
6.10 Birding
Great parts of the nature-based tourism involve birds, many of which are wetland-dependent. Each year, about $20 billion
dollars are spent on seed, travel, and equipment by birders. Birding has increased more quickly than any other outdoor
recreation activity.

Figure 12 Welala and Shesher wetlands are uniques sites for Ecotourism and fisheries

‚Looking after our wetland so that our wetland can look after us‛
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7. The Regional proclamation and regulation of Lake Tana fisheries resource and its
implementation plan for law-enforcement
7.1 Licensing of commercial fishers
The Livestock Agency needs to implement the two directives by providing a fishing license and ensuring an employment of
fishing inspectors as soon as possible based on the number of landing sites. After recruiting fishing inspectors, the Livestock
Agency has to organize a workshop for the fisher representatives, the Woreda fishery officers, the fish inspectors, the Woreda
and Kebele administrators and the Kebele Fishery Management Committee members. At the workshop, the two directives
should be presented to the participants aiming to create a common understanding of the importance of sustainable fishing
methods.
One of the Woredas that introduced a fishing license till the compilation of this document is South Achefer, which has been
given a license for 34 fishers who organized themselves in a cooperative in Estumit Kebele. In this Woreda as well as in the
Alefa Woreda fishing with motor boats is prohibited; all fishing activities are done by reed boat. In other parts of Lake Tana,
the fishing methods are not controlled strictly enough. This is because of the effort it takes to recruit experts and assistants
from the respective administrations. The Fogera Woreda gave license to 5 fishers whereas the Gonder Zuria Woreda licensed
about 220 fishers around Mitreha Abawerka Kebele by reorganizing themselves as a new cooperative. In other Woredas
licensing has not been realized yet due to different operational bottlenecks. In many cases it is not clear who meets the
criteria to receive a license.
To get the license every unit of fishers has to do it for commercial purposes. A motorized boat and a traditional reed boat,
which are used by fishing units working for commercial purposes, should be licensed for fishing. A license commits the
fishers to respect the fishery regulation. The Livestock Agency and other responsible institutions should implement the
directives by granting a fishing license to individual appropriate fishers together with local communities. It is important that
the working hours of every fisherman is documented constantly. This data is available now in this document, though it needs
refinement. The number of licensed fishers should be determined by the Livestock Agency and other concerned and
responsible stakeholders.
Currently, there are about 5,403 fishers around the lake who are fishing for commercial purposes. First, full time fishers need
to be licensed before considering distributing and accepting any new ones. Receiving a license also depends on the working
time of the fishers and the living circumstances (those who are landless and have a low income are rather entitled to get a
license) There source status has to be monitored for two years because providing a new license depends on the resource
base. It is not advisable at all to give a fishing license for riverine fishery.
The license will limit the number of gillnets per boat and the number of fishing days per week. For commercial motorized
boats, 25 gillnets with a length of 100m are recommended for a boat. For reed boat fishers, a maximum of 3 gillnets per boat
is proposed. They are supposed to fish only 3 times per week during the non-restricted fishing season.
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7.2 Fishery cooperatives in Lake Tana
A total of 5,403 fishers are involved in fishing activities around Lake Tana (unpublished data) of which only 10 fishers’
cooperatives are found at different districts of the lake boundaries. To achieve an effective implementation of a wellgrounded management plan which includes fetching a better price for their catch, having access to credits for quality
products and a better extension service, the fishers around ten Woredas must organize themselves in cooperatives after
receiving their license.
The current evaluation and monitoring systems have to be revised because they are abused by representatives, e.g. as
happened around Mitrehaabawerka, where about 630 cooperative members disintegrated due to malfunction of the
management system. If it is possible from cooperative perspective, try to adjust the existence of independent marketing
system as an alternative solution. There will be 10 cooperatives around Lake Tana. These cooperatives will be organized by
the Woreda Cooperative Promotion Agency and the Woreda Office of Agriculture. Then, the Livestock Agency with its Woreda
Office will issue individual fishing licenses for members of the cooperatives.
7.3 Closed breeding seasons and areas
It has been proved that overfishing is already a major indicator for commercially important fishes of Labeobarbus, O. niloticus
and C. gariepinus stocks in Lake Tana. It is, therefore, very important to reduce the fishing pressure during breeding seasons
and on aggregated populations on breeding grounds. To achieve this, fishing in the inflowing rivers of Lake Tana and within a
radius of 5 kilometer including river mouths and wetlands around Lake Tana such as Wolala and Shesher, should be closed
for fishing every year from July to the end of October. The whole lake should be closed for any fishing activities for two
months (June and July) every year. Poly filament gillnets, which are above 8cm stretched mesh size and a cast net above
5cm are allowed for fishing. But seining, chasing-trapping and poisoning is strictly forbidden since they are non selective and
destructive types of fishing. Destructive fishing such as poisoning (plant poisoning and chemicals), explosive sand fishing
practices that can hinder the free movement of spawning stocks on spawning migrations such as fencing the rivers, beach
seines and trawls are strictly forbidden to use in the region. The fish inspector has the duty to check any of these destructive
fishing methods.
7.4 Mesh size regulations.
The aim is to allow immature fish to escape the gillnets. The regulation allows 8 cm and above stretched mesh size of gillnets
for fishing. In order to avoid illegal mesh size and monofilament gillnets, the Livestock Agency should issue a license for
gillnet-producing associations. As far as we know, gillnet-producing associations around Lake Tana are not more than four.
Organizing these associations will be the responsibility of CoPA. The aim is that all fishers owning a fishing license need to
buy only from the registered net makers. The fish inspector needs to check whether a gillnet is from a licensed net maker.
The illegal monofilament small size gillnets, imported from Sudan, need to be destroyed immediately by the Livestock
Agency. The importers of monofilament gillnets have to be punished based on the directives.
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7.5 Recruitment of Fishery Inspectors
Lake Tana is surrounded by 10 Woredas. In order to enforce the above management measures, 10 fish inspectors (1/Woreda)
need to be assigned by the government. These inspectors must be experienced fishers with practical knowledge and must be
able to write and read. In order to patrol the lake in their respective Woreda, they need to have 10 boats including the
running costs. The initial price of the boat with the outboard engine is about 150,000 ETB per Woreda. In total, the Livestock
Agency needs to cover 1,500,000 ETB initial investments costs to equip the inspector. The salary of the inspectors is
estimated to be about 1,500 birr per month and it is assumed that the cost will be covered by the respective Woreda. For
inspectors, one month training should be organized by the BoA at Bahir Dar. The training module should contain the
following aspects: fish biology and ecology, fishing gears, fishery management tools, fishery proclamation regulation and
directives, and fish processing and marketing. Trainers on various aspects of the module will be set by BoA, ARARI, BDU and
others if necessary.
7.5.1 Powers and Responsibilities of a Fishery Inspector according to Proclamation No 92/2003
With the aim of ensuring the implementation of the proclamation and regulations as well as directives that answer to the
proclamation, a fishery inspector without a court warrant shall:
a.

Stop and search any fisher found on any water body and inspect the fishing boat as well as gears.

b.

Demand any person suspected of contravening the proclamation, regulation or the directives to tell his/her name
and address, to show his/her identification card, fishing license and give any other relevant information if asked.

c.

Seize any fish, if the inspector has sufficient and reasonable grounds to believe that the fish has been caught,
transported, gas been marked, imported in to the region or prepared for export out of the region in contravention of
the proclamation.

d.

Seize any fishing boat and gear, if there is any proof that those have been used in contravention of the proclamation.

e.

Destroy any fish which is proved to be diseased or contaminated.

f.

Demand any fisher to provide information regarding the gears used, the type and quantity of fish caught, as well as
the fishing ground from which the fish were caught.

g.

Inspect any aquaculture, fish processing, storage, transport and marketing facilities as well as the equipment and
cause measures to trade registration and licensing laws.

Any fishery inspector has to:
a.

Show, upon request, a legal identification card, which claims that he/she is a fishery inspector.

b.

Provide a written receipt for the seizure of any movable properties pursuant of the proclamation.

Ten fishery inspectors should be trained as boat operators with the kebele community police officers or militias. These
inspectors, who act as boat operators, must be experienced fishers with good practical knowledge and able to write and
read.
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7.5.2 Additional duties and responsibilities of fishery inspectors
The fish inspector will have the following duties and responsibilities as stated in the new directive that is issued by the
Regional Livestock Agency:


Performing routine manual work in the operation and maintenance of a motor boat



Operating a boat in the lake and main inflowing rivers of Lake Tana



Carrying other groups that would like to conduct monitoring activities



Maintaining boats and equipment



Checking the fuel tank, oils and lubricants before departure



Performing other related tasks if required

Education and experience: A fishery inspector should have completed at least grade 10 and have considerable experience in
the field of boat operation mainly from commercial fishing communities. He/She should provide evidence that he/she is a
fisher from his Kebele and preferably live in the particular area.
.
Knowledge and skills: Considerable knowledge of the practices of swimming including navigation, water wave movements,
lake safety, fishing, and boat operations is required. The ability to react quickly in the case of emergencies and the ability to
understand and follow oral and written instructions is seen as a basic requirement. The fish inspector is expected to have
skills in carrying out necessary minor and emergency repairs of the lake equipment and the harbor.
7.6 The Kebele Committee on Fishery Management
The Kebele Committee on Fishery Management has to assist the fish inspectors and the subcommittee (formulated by five
members from fishers at each kebele) mainly by observing illegal fishing activities in rainy seasons, under-sized mesh sizes
and restricted seining, chase, trap and poisonous activities. In tributary rivers feeding the lake, the Kebele Committee will
take full responsibility to monitor the resource and bring unlawful fishers to the respective Woreda Judge based on
information given by the subcommittee and the fishery inspector. The committee has no power to take any legal action since
only the inspector and the justice department are vested with the respective powers. The administrator of the Woreda will
assign the Kebele Committee members.
7.6.1 Composition oft he Kebele Fishery Management Committee
No.
1
2
3
4
5
6

Committee

Position

Kebele Administrator
- Elder fisher representative
Community policing
Kebele justice
Livestock development agent
Land use and administration

Chair person
Member
Member
Member
Member (secretary)
Member

Table 3 composition of the members of the Kebele fishery management committee
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The committee will be active at all seasons of the year and will monitor any activity around the water body once a week.
Moreover, the committee will address any report or complain from the community on any destructive fishing activity
throughout the year towards a task force organized under Woreda level. All prohibited actions must be reported to the
Woreda administrators (management committee members). Every committee member is instructed to document his or her
contribution to the above assignment on the annual plan and should schedule to hold an evaluation forum at least two times
per year.
In each Kebele, there should be a subcommittee selected from fishers of the cooperative. The subcommittee will have five
members who are directly responsible for the fishery inspector and the Kebele fishery management committee. They will
hold monthly meetings on general issues and activities in Lake Tana region.
Every year, the Kebele Committee on Fishery Management will receive awareness training by the Livestock Agency in Bahir
Dar. The training will give attention to the fishery management, proclamations, regulations and directives. A total of 100
participants including 10 fish inspectors are expected to participate. The trainers will be drawn mainly from the Livestock
Agency, BDU and ARARI.
7.6.2 The Woreda Task Force
It is proposed that a Woreda Task Force on enforcement of fishery legislation is established or strengthened with the
following members:
No

Office

Position in the committee

1

Woreda administration

Chairperson

2
3
4
5

Woreda Justice office
Woreda Trade and Industry Office
Woreda Agriculture office
Livestock/Fishery office

Member
Member
Member
Member

Table 4 composition of the Woreda task force members
The Woreda Task Force will receive reports from the Kebele Committee on monthly basis and try to solve problems beyond
the fishery inspector and Kebele Committee capacity. The Woreda Task Force will monitor and evaluate the implementation
of the legislations, directives and guidelines of fishery resources within its constituency.
The Livestock Agency will receive reports of the Woreda Task Force, analyze the performance and provide feed backs. The
Woreda Task Force needs to report for the Bureau of Agriculture on quarterly basis. The Livestock Agency will report to the
stakeholders once in a year during the progress review meetings.
The progress review meeting will be held for 2 days during the rainy season on the regional level. The progress review will
involve Woreda administrators, the Woreda Office of Agriculture, fish inspectors, region and zone experts as well as justice
and trade office task force representatives. The Woreda Task Force and the Livestock Agency will present their activities for
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comment and approval. It will be facilitated by the Livestock Agency. This review meeting will also serve as a monitoring and
evaluation platform.
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8. Post-harvest management and marketing
Post-harvest handling and processing protocols in Lake Tana fisheries are almost nonexistent. Normally the fishers do not
take their time to ensure the freshness of their catches. In some areas the catches are being dried by solar systems or salt
drying systems, which cause a bad smell and only sell at cheap prices at the Sudanese market. Some of the fishers deliver
their daily catch to fish collector boats which again take many hours and in addition to that this system is not supported by
ice package systems. Because of that the fish loses a high percentage of its nutrition, and easily spoils causing food poisoning
etc. Fishers and other middle actors in fish marketing systems use dirty water to clean their catch. In most cases the fish is
rolled on the ground during the filleting process. The materials as well as the container used to hold their catch are
unhygienic.
For example, in addition to the bacteria that decompose the fish and cause a strong smell there are chemicals in the fish
which are called enzymes .They are used by the fish to digest its own food in its stomach. Enzymes are also found in the
muscle or meat of the fish.
After the death of the fish the bacteria and enzymes continue to work and digest the fish. A simple measure to reduce the
number of bacteria in the fish is to wash it in clean water. By removing the stomach of the fish, many bacteria and enzymes
are removed as well. This must be done in a clean environment.
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Figure 13 Traditional fresh fish market with direct sunlight at Bata site around Bahir dar city (poor quality)

Figure 14 Huge post-harvest losses both nutritional and physical losses in the catches of Lake Tana

Fishers, gear and boat owners, processors and all fishery stakeholders need to be trained in order to be able to explain the
importance of fish as food and as a source of income and know what can make fish go bad or spoil and harm the consumer.
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They should learn what causes the fast rotting of fish and how to prevent this and how to make sure that the fish is as a fresh
as possible and safe to eat. They will also know how to recognize and distinguish rotten from high quality fish.
Advantages of undertaking measures to improve post harvest management:


Higher prices for fish can be achieved



Satisfied and healthy consumers



Higher chance of regular customers



The fish will have a longer shelf life (can be sold longer)

Although fish is an important and cheap source of animal protein, it is one of the most perishable goods, as it is a suitable
medium for growth of microorganisms after death (Ojutiku et al., 2009). Spoilage occurs due to the presence of enzymes and
bacteria, and chemical oxidation of fat which causes rancidity.
There is considerable fish post-harvest value loss due to different improper handling, processing and marketing problems.
According to Brihan Mohammed (2011) fish post-harvest loss in Lake Tana is more than 30% which is similar to fish postharvest loss in other African countries more than 20 years ago (40%; FAO, 1989). Most fishery communities are engaged in
fish harvesting, processing, and marketing have been experiencing significant economic loss. Losses occur because of flows
in the handling, storage, distribution, processing and marketing of fish products using traditional methods.
In order to prevent spoilage of fish, it is possible to use different preservation methods (freezing, smoking, drying, salting and
fermentation methods). Preservation is based on slowing down or preventing spoilage by microorganisms. Preservation has
two effects: retention of the original quality and properties of the foods and radical change which results in a new product
with completely different qualities and properties.
Much can be achieved by simple improvements in handling and processing methods (Bolorunduro et al., 2005). The basic
requirement is to take more care. Fish is easily damaged and easily spoiled. Careless procedures will accelerate spoilage and
increase losses. Careful methods will retard spoilage, reduce losses and improve the quality of the marketed produce.
Use of ice for fresh fish handling, distribution and marketing: Chilling with ice is an extremely effective means of reducing
spoilage in fresh fish (Akintola and Bakare, 2011). Ice is an ideal cooling medium; it is harmless, it has a very large cooling
capacity for a given weight or volume, it is comparatively cheap and it is able to cool the fish quickly by intimate contact with
the fish. Although, chilling can never prevent spoilage, the lower the temperature at which the fish is held, the greater is the
reduction of bacterial and enzymatic activity.
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Ice on shore: If fish is iced at sea, then it is important to maintain its quality by keeping it in ice during distribution and
marketing. If it is not iced at sea, it is even more important to prevent further spoilage by icing it as quickly as possible.
Insulated boxes may be used for transporting the fish to market. Often, fish is loaded in ice in bulk, in open lorries. Large
insulated ice boxes may be useful at landing sites where fish has to be kept for a time before being taken to market.
Open air sun drying of fish has many limitations. These include the fact that long periods of sun shine without rain are
required, drying rate are low in the area of high humidity and it is often difficult to dry the fish sufficiently. The quality of open
air ( Rack) dried fish is likely to be low due to slow drying, insect damage and contamination from air born dust and it is
difficult to obtain a uniform product (Trim and Curran,1983). Thus, in search for the use of improved drying methods using
naturally abundant solar energy, the use of solar tent has been investigated as alternative to traditional open- air sun drying
methods.
Solar tent dryer has means of concentrated solar radiation with the result increased temperature in the tent and in turn
lower humidity is achieved for drying. When using solar tent, the drying rate can be increased, lower moisture content can be
attained and the product quality is higher. Solar tent dryer are less susceptible to variation in weather, although the drying
rate is slower during bad weather (low temperature, high humidity and low wind speed). Solar tent prevent entry of rain and
higher internal temperature prevents pests and can be lethal for those entered (Trim and Curran,1983).

9. Current fishing proclamation, regulation and directives of the region
Based on repeated feedbacks from the fishery sector expertise and recognizing the danger posed on most water bodies of
the country, a National Fishery Proclamation was ratified by the Federal Parliament in 2003. It provides broad guidelines
related to resource conservation, food safety and aquaculture. This document puts considerable emphasis on the regulation,
permits and on the role of the fishery inspector. It is intended that the regional administration should then use this as a
broad framework within which their own proclamations are developed. Accordingly, Amhara Region was the first region to
develop its Regional Fishery Proclamation as Proclamation No 92/2003 and its directives as Regulation No 50/2007 (See
Annexes I and II).

33

10. References
Dereje Tewabe: Spatial and temporal distributions and some biological aspects of commercially important fish species of
Lake Tana, Ethiopia. Proceedings of 4th EFASA conference held on February 17-18, 2012; Addis Ababa University, Ethiopia
Dereje Tewabe and Goraw Goshu:

Status of Lake Tana Commercial Fishery, Ethiopia. Proceedings of EFASA second

conference held on Feb, 2010, Bahirdar, Ethiopia
Degraaf M, van Zwieten, P.A.M., Machiels M.A.M., Lemma, E., Wudneh T., Dejen, E. & Sibbing F.A. 2006. Vulnerability to a
small-scale commercial fishery of Lake Tana’s (Ethiopia) endemic Labobarbus compared with African catfish and Nile tilapia:
An example of recruitment-overfishing? Fisheries Research 82: 304-318.
Degraf, M., Marcel, AM, Machiels, M., Tesfaye Wudneh and Sibbing, FA. 2004. Declining stocks of Lake Tana’s endemic Barbus
species flock (Pisces: Cyprinidae): natural variation or human impact? Biol. Cons. 116: 277-287.
Degraaf, M. 2003.Lake Tana‘s Piscivorous Barbs (Cyprinid, Ethiopia) PhD thesis.Wageningen University. The Netherlands.
Getahun, A.2000. Systematic studies of the African species of the genus Garra (Pisces: Cyprinidae). PhD thesis, City University
of New York.
Nagelkerke, L. 1997. The barbs of Lake Tana, Ethiopia. Morphological diversity and its implications for taxonomy, trophic
resources portioning, and fisheries. PhD thesis, University of Wageningen, The Netherlands.

34

Annexes

Annex I: Amhara National Regional State Fisheries Resource Development, Protection and Utilization Proclamation,
Proclamation No.92/2003.
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Annex II: Amhara National Regional State fisheries Resource Development, Protection and Utilization Proclamation
enforcement, Regulation No 50/2007.
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