Scientific assesment of efforts for conservation eel

in the Republic of Belarus
The European eel is one of the most valuable commercial fish species of the native fish fauna of Belarus. Previously, it came into our waters in a natural way from the Baltic Sea down the Western Dvina and Neman Rivers to their flow control point.
The study of the European eel biology in Belarus has deep roots. The works were started in the early 50s of the XX century by S.V. Kokhnenko. A team of researchers, engaged in the research of various aspects of this fish species biology was formed. The work of Belarusian researchers culminated in obtaining the European eel larva (Bezdenezhnykh and others, 1983).
In Belarus the eel is quite wide-ranging, but its main capture fisheries are concentrated in Naroch and Braslav lake groups, i.e. water basins, into which the juvenile eel was quite regularly and intensively released, and the rivers are used by the eel as a catadromous migration path.
The planned stocking of Belarus water basins with the juvenile eel, imported from France and England was launched in 1956. This significantly improved the eel population and allowed to form commercial populations in the Western Dvina and Neman River water basins.
Over the period of 1956-2008, 48 water basins were stocked in the territory of Belarus with the total area of 49.64 thousand hectares. The total volume of stocking was 58.9 million units, including 685 thousand units of grown-up fingerling with the average weight of 0,5-5g per unit. Since 2008 the deliveries of eel (the breeding material) to Belarus have been discontinued in connection with the Resolution of the EU Council of 18.09.2007 № 1100/2007.
Due to the river control, the migration of the juvenile eel has significantly decreased and now the juvenile eel migration is only possible down the River Vilija into the Naroch lake group. In this regard, the eel farming in inland water basins of Belarus is based mainly on the stocking of water basins with the eel breeding material and the population status (commercial stocks) and eel resources are determined mainly by the frequency and volumes of water basins’ stocking. Currently, in Belarus water basins there are commercial fish populations, consisting mainly of the fish released into them as breeding material over the period of 2003-2008.
In Belarus, the commercial fishing of eel is performed in lake water basins, which are stocked with the glass larva and grown-up fingerling. The fish which has achieved the commercial size of 50 cm (yellow and silver eels) is withdrawn out of the water basin with the fishing gear. In accordance with the fishing rules, the fish which has not achieved the commercial size is to be released back into the water basin.
The commercial fishing of eel is currently performed only by tenants of fishing areas (economic entities with a separate legal identity). In accordance with the existing rules, the amateur fishing of eel is not allowed.
Depending on the fishing season, moveable and fixed traps are used for the migrating eel capture. Traps are installed either in the watercourse bed or watercourse outlet. Haul lake seines are used for the fattened eel capture. At present the share of seining in the total capture level has significantly decreased. 
In accordance with the legislation of the Republic of Belarus the commercial fishing of migratory eel is carried out only in spring time (from 1 april to 8 june) in places strictly defined in the annual Decree of the Ministry of Natural Resources and Environmental Protection. 
In autumn target migratory eel fishing is not carried out.
To date, the  number of migrating of silver eel  from Belarus main eel lakes to transboundary river basins for the purpose of migration to spawning grounds, as well as the mechanism for the pass have not been known. In 2014-2015 the Ministry of Natural Resources and Environmental Protection of the Republic of Belarus initiated the research project "Estimate the amount of annual European eel downstream migration from Belarus water basins to transboundary river basins with a view to sustainable use of eel resources."
The work was carried out by the State Scientific and Production Amalgamation "The Scientific and Practical Center for Bioresources of the National Academy of Sciences of Belarus" within the framework of the state scientific and technical program "Natural Resources and the Environment”.
The conducted work allowed to establish that the currently used fishing gears do not allow to fully capture migrating eels and determine the fishing gear efficiency. It was found that the catching efficiency index used for the eel fishing gear is 0,22 which indicates that 80% of the migrating eel freely passes by the used fishing gears.
It allowed to determine the magnitude of downstream eel migration not only from individual water basins seasonally, but the countrywide annually.
Narochamnsky National Park
From the water basins of Narochamnsky National Park the eel migrates down the rivers Sviritsa (Sviryanka), Myadelka and Narochanka flowing into the river Vilija (Neris). Since a fixed eel trap (catching efficiency of which is considered to be equal to unity) is in operation on the Sviritsa River, the eel migration in spring time is only possible down the rivers Myadelka and Narochanka (Fig. 1).
In total, over the year of 2014 from water basins of Narochansky National Park about 8,8 thous. units of silver (downstream migrant) eel migrated for spawning, out of which only about 2 thous. units were caught. In 2014 the pass of eel for spawning from the water basins of Narochansky National Park amounted 76,18% of the total number of migrating eels.
Additionally, in 2005 Big Shvakshty Lake, located in Narochansky National Park, was stocked with the eel. In total, 444,5 thousand units of glass eel were released into the water basin. For the first time the eel was observed in the commercial fishing in the lake in 2009, in the following years its capture was regularly observed. Given that there is no target capture of migrating eel from this water basin, 100% of the migratory eel leaves the lake.
Thus, in 2014 the pass of silver (downstream migrant) eel from water basins of Narochansky National Park into the transboundary river basins with the purpose of migration to spawning grounds and participation in the natural reproduction was about 80% of the total number of migrating fish.
It was found that the main run of migrating eel is observed in spring time. The migrating eel number in autumn constitutes 13,5% of the spring run. The maximum migration activity of eel is observed at the darkest nights, i.e. during the new moon period. In the course of the work the physiological state of the migrating eel and its size-weight parameters were defined.
Braslav Lakes National Park
The eel migration from the water basins of Braslav Lakes National Park takes place down the rivers Druyka and Drisvyatka (Fig. 2), flowing into the river Western Dvina (Daugava). On the rivers Drisvyatka and Druyka fixed eel traps are in operation, so the eel migration from the water basins of Braslav Lakes National Park is possible in autumn time only, when its target fishing is not conducted.
Unfortunately, at the moment the downstream eel migration down the river Western Dvina is limited, as the river is regulated by three large hydroelectric dams in the territory of Latvia - Riga, Ķegums and Pļaviņas hydro power plants.
In general, out of water basins and watercourses of Narochansky and Braslav Lakes National Parks 5 341,9 kg of eel was captured and 6,7 thous. fish units with a total weight of 9 050 kg had a downstream migration. Fish capture out of other Belarus water basins, depending on the year, ranges from 9,11 to 33,27% of the total eel capture (in average - 16.4%). Thus in 2014, the downstream migration of the silver eel out of Belarus water basins constituted less than 50% of the total number of migrating eel. It should be noted that the calculations provide data only on the European eel females, as the fish males are not normally captured by the applicable fishing gear (they are smaller than the commercial measure) and they easily migrate down to transboundary watercourses.
Currently, the habitats of eel in Belarus is mainly focused in the area of two lake systems - Naroch and Braslav lake systems. The eel here gains weight in the natural environment and, on reaching the stage of life corresponding the migratory stage (silver eel), migrates from these water basins.
In order to maintain a 40% value of the silver eel downstream migration from Belarus water basins the following measures are implemented:
• normative legal provision for protection and use of eel resources;

• strict state and departmental protection of eel resources in the management of commercial and recreational fisheries;
• introduction of licensing for the management and conduct of target eel fishery for fishing enterprises (tenants of fishing grounds);

• setting quotas for the eel capture and the rules governing the management of its fishery;

• reduction of eel mortality in the areas of the hydrotechical facilities’ location on the fishery water basins and watercourses;

• interstate (interagency) agreements (Belarus-Latvia and Belarus-Lithuania) on the conservation of eel resources within the "eel" river basins (the Western Dvina River and the Neman River);

• improving environmental conditions (water quality) in fish ponds;

• updating the system of ichthyopathologic control measures;

• monitoring of compliance with a 40% downstream migration value of migrating eel to its spawning grounds.
In addition, in the near future the development of eel resources monitoring program and its inclusion in the National Environmental Monitoring System have been planned to be implemented.
The scientific and research work carried out in 2014-2015 allowed to establish that currently about 50% of the migrating eel is captured out of Belarus water basins, the rest of the eel runs freely into transboundary watercourses.
Maintaining a ban on the supply of the breeding material to the Republic of Belarus may result in the fact that in the next decade the global population of the European eel will lose part of its brood-fishes migrating for spawning from this fishing area.
It should be noted that Belarus has an additional resource of natural water basins, which are not currently used as feeding water basins due to the shortage of breeding material. Lifting a ban on the supply and the increase in the glass eel stocking of Belarus natural water basins would allow to ensure the recruitment (replenishment) of the European eel world population due to brood-fishes migrating for spawning from Belarus water basins.
Due to the fact that currently downstream eel migration down the Western Dvina River is limited, Belarus could focus on the stocking of the Vilija river water basins as the river remains unregulated, and the fish can freely migrate down the river. In addition to the above-mentioned Naroch lakes system, there is unused water basins’ reserve here, which could be stocked with breeding material (in particular, Sorochansky Lakes with a total area of 4.3 km²).
It should be noted that in Belarus there are technical capacities enabling to increase the survival of the breeding material by keeping it for a longer period and rearing of glass eel fish on specialized fish-breeding farms (there are 5 such fish-breeding farms in Belarus).
Currently, a calendar plan for the implementation of Eel Recourse Management Plan for the period up to 2020 has been developed in the Republic of Belarus and, in case of lifting a ban on the supply of glass eel larvae, Belarus is ready to start its implementation. This Management Plan (Russian version) is available http://minpriroda.gov.by/ru/new_url_1070651998-ru/.

Considering the above, the Republic of Belarus fully complies with the EU Council Regulation of 18.09.2007 № 1100/2007 on the pass to the routes of the spawning migration of at least 40% of the fish, which in size and physiological condition of the gonads corresponds to the downstream migration state, as Belarus ensures the maintaining of the European eel world population by a 50% pass of the eel migrating to spawning grounds. In addition, the natural water basins of the country with the total area of ​​over 16 thousand hectors (previously the water basins with the area of ​​about 50 thousand hectors were stocked) are used as eel feeding areas. All this gives a reason to expect as soon is possible revocation of the Decision of the EU Council to ban the supply of glass eel in relation to Belarus.
[image: image1.jpg]p. Ctpava
&
%,
%%,
O,
@Oe p. Ceupuua
p. CopoyaHka o)

Q

03. Ceupb

03. M.LLUsakwThbl

03. b.lLBakwTbl

03. BuwHeBckoe

p. Msgenka

03. Msagenb

03. MsacTtpo

03. batopuHo
03. Hapoub

p. HapoyaHka




Fig. 1 – Schematic location of eel traps for migrating eel fishing (capture) out of Narochansky National Park water basins in spring time
         - moveable eel traps,                 - fixed eel traps
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Fig. 2 –  Schematic map of the Lakes Basin of the Western Dvina (Daugava) River
