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Introduction  
 
The European eel is an endangered species. Its future depends on our capacity to reduce the 
many aspects of anthropogenic pressure impacting on and interfering with the species.  
While fishing carries its share of responsibility, simple regulation is insufficient to rever se the 
decline of the migratory fish. Nor is it a solution to the deterioration of natural environments in 
terms of quality (pollution, contamination, etc.) and quantity (channelization of estuaries, 
drainage and dewatering of wetlands which have affected over half of the wetlands in Europe 
since the turn of the last century). It cannot reverse  problems linked to glass eel accessibility 
(obstacles to migration and splintering of habitats to develop river navigation and satisfy 
energy or water supply requirements), nor can it undo losses caused by hydropower turbines, 
disease or the consequences of the introduction of parasitic or invasive plant or animal 
species, which have colonized the eelôs historical continental distribution range since the late 
1960s. A large portion of the speciesô aquatic habitat has been destroyed, and in some 
European estuaries this concerns almost all of the areas usually colonized by the species. As a 
result, the capacity of natural environments to host eels and the possibility of restoring the 
European eel population have been greatly reduced. Without targeted and coordinated human 
intervention, there is an extremely high risk that this population will never be able to return to 
a similar situation to that of the late 1970s.  
 
For some 20 years, French professional fishermen have warned the government authorities 
about the gradual decline of aquatic ecosystems. In the early 2000s, they petitioned the 
European authorities to establish a restoration plan for the species on this scale. They also 
agreed to the inclusion of the species in Appendix II of CITES (Convention on International 
Trade in Endangered Species of Wild Fauna and Flora), advocating the strict traceability of 
commercial movements within and outside Europe. 
This activism and these efforts were agreed to not only to ensure sound management of the 
species and its essential habitats, but also to conserve age-old fishing activities which are an 
integral part of the economy, culture and way of life for European regions where th is species 
is primarily based.  
 

                                                 
1 WWF-France is currently in an internal process of consultation of this network about the aims and ways of 
implementation of this guide . 

ARA France 
Repeuplement Anguille France 



Good Practice Guide for the glass Eel fishing  and  
Implementation of a Community -Wide Restocking Programme  

------------------------  

 

It is in this general context and in the framework of the French Eel Management Plan, certified 
by Europe in 2010, that this Guide for the Development of a Code of Good Practice has been 
drawn up. Intended mainly to define glass eel fishing practices within the framework of a 
growing restocking market aiming at 60 % of the production by 2013 (according to the 
objectives of the European Regulation (EC) No.1100/2007), it also concerns, in its basic 
recommendations, fishing for intra-EU consumption markets in the current situation.  This 
Guide is a working document to aid the drafting of a code which can be adhered to and 
upheld by French fishermen. It concerns the regulation of professional glass eel fishing, and 
determines the environmental and fishing context which must characterise the highest efforts 
to support the workforce or reintroduce the species made on the basis of glass eels caught in 
French waters.  
 
This Guide sets forth proposals geared towards professional, public and non-governmental2 
organisations responsible for matters relating to fishing and the recovery of the eel population. 
The aim is to fuel the debate with a view to building a multi -party pan-European restocking 
strategy within the framework of an ecosyst em-based approach. It is designed to be enriched 
by this debate and feedback on the implementation of recommended good practice in order to 
broaden the scope of individuals able to adopt its founding principles and objectives. 
 
 

Why set up a Community -wide  programme for eel restocking?  
 
Each specimen of the Anguilla anguilla species is considered to belong to a single shared 
metapopulation and a single stock at European level, which represents the majority of the 
continental distribution range of the European eel. Species management presupposes the 
global coordination of improvement action taken on each catchment area on a territory -wide 
scale. The catchment, producer and/or recipient  of glass eels, characterised by a specific 
environmental and fishing context, thus constitutes the unity of species management.  
 

   Obstacle to migration (© CNPMEM)            Freshly caught glass eels (© F. Douaud)  

 
The principle of restocking is based on maximal activation, i.e. optimal participation in the 
production of silver eels by as many management units as possible from the south 
(Portuguese catchments) to the north (Baltic Sea), placed under European jurisdiction. 
Without human intervention, the first signs of the species naturally returning to the northern 
zone (North Sea and Baltic Sea) of the historical eel distribution range would only be seen 
when the production of leptocephalus larvae in the Sargasso Sea increases enough to allow 

                                                 
2
 The support of WWF-France to this ñGuide of good practiceò commits by no means the rest of the WWF network.  
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the northern branch of the North Atlantic drift to drain sufficient larvae to th e outer northern 
part of the coloni sation area. This would take a minimum of twenty years or so under these 
conditions. 
 
To speed up this process, as many eel-free or density-deficient catchments as possible should 
be allowed to contribute to the productio n of healthy spawners. In this respect, the goal of a 
Community-wide restocking programme consists of optimising the use of glass eels which 
appear for the most part in the central part of the distribution range (north of the Iberian 
Peninsula ï south of t he British Isles) to stimulate production areas situated in the northern 
zone, without depleting stocks in the central part.  
 
Implementing a pan-European restocking programme means taking the following three points 
as the basic scenario: 
 

1. By catching fish, fishing must partially if not fully help to repopulate areas which are 
currently not colonised and/or in better ecological condition than those originally inhabited 
by the glass eels for restocking. This means that recipient countries must be very careful 
when choosing restocking areas. 
 
2. The social and economic aspect of fishing activity has been taken into account3, in line 
with the three pillars of Sustainable Development (the ecological aspect being associated 
with the determination and implementa tion of a national eel restoration plan approved by 
the EU). In this context, it is important to specify that social and economic sustainability 
can only be conserved insofar as the French glass eel fishing activity is not limited both in 
terms of quantity  (regulation plan and quotas) and the price of landed products (pressure 
from the European eel sector which is pushing prices down in the absence of an Asian 
competitor). Recent studies and socio-economic simulations show that in light of the 
quantities caught per unit of production (vessel -driven fishing power frozen) and 
restrictions on other fishing resources (impossible or extremely difficult to switch to another 
target species), the price of the first sale of glass eel (fishermanôs price) cannot fall to less 
than ú400/kg (cf. Appendix 1).  
 
3. The restocking of glass eels outside their original management unit must be conducted 
so as to generate a benefit for the species, in terms of the production of healthy spawners 
(silver eels), which exceeds the benefit of a simple transfer to upstream areas of the 
capture catchment area. This implies that Member States which buy glass eels to satisfy 
the objectives of their restocking programme as specified in their management plan must 
ensure that this transplanta tion has no other aim than to increase the production of healthy 
silver eels leaving their restocked catchment areas, as stipulated by EU Regulation 
No.1100/2007. 

                                                 
3 Otherwise, fishing would simply be prohibited in order to let nature, or what remains of it, take its course.  
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Conditions of the Code of Good Practice for the Capture 
and Restocking of Glass Eels (or You ng eel s)  

 
 
 
These are on documents produced in the framework of the European INDICANG project 
(INDICANG 35 - Interreg IIIB Atlantic Area) available at the following address:  
http://www.ifremer.fr/INDICANG/   
 
These documents include:  

¶ A methodological guide entitled ñLôanguille europ®enne : Indicateurs dôabondance et de 
colonisationò (The European Eel: Indicators on Abundance and Colonisation), French 
version published by Editions QUAE, Spanish and English versions available on the 
INDICANG site and available for download at the aforementioned address.  

¶ A guide to the completion of field study forms on ñobstacles to migrationò and ñaccidental 
mortalityò:  
http://www.ifremer.fr/INDICANG/documentation/pdf/liste -annexes-guide-method.pdf  

¶ A sanitary guide available for download at the following address:  
http://www.ifremer.fr/INDICANG/documentation/pdf/guide -sanitaire.pdf  

¶ A guide to the completion of field study forms and recommendation for the restocking and 
the transfer of individuals, available for download at the following address:  
http://www.ifremer.fr/INDICANG/documentation/pdf/liste -annexes-guide-method.pdf  

 
These documents have been approved by project stakeholders, pooling four Member States 
(Portugal, Spain, France and the UK) and thirteen catchment areas from the Minho to the 
Tamel rivers. They have been drawn up on the basis of traditional knowledge and techniques 
described and used by players directly involved in the exploitation, management and study of 
the species and its aquatic habitats. 
 
 
1 ï Determine the catchment  areaôs specific environmental and fishing context in 
order to assess the level of fishing effort exerted on the flow of glass eels.  
 
These factors are specifically laid down in Chapters 2 and 7 of the methodological guide. 
Appendix 2, taken from this guide, lists the most important criteria to be taken into account to 
classify, at least qualitatively, the levels of eels captured on the seasonal influx of glass eels. 
Work performed on the various French catchment areas with different characteristics, such as 
the Aulne, Vilaine, Loire, Charente, Seudre, Isle and Adour, establishes a range of average 
variation in the percentage of eels caught by professional fishermen. This range4 generally 
falls between 10 and 40% and depends on criteria based on the hydrological features of the 
estuary (turbid estuarine waters or not), according to the  extent of anthropogenic impact 
(bar-blocked estuary or not), the fishing techniques  used (regulatory circular scoop nets or 
other) and the engine power of fishing vessels (less than 100hp or 73kW as stipulated in 
regulations linked to estuarine fishing and the fishing of amphihaline species (CMEA), and 
regional freshwater fishing regulat ions). 
 
Given the piecemeal knowledge of the eel stock dynamic, if it is not possible in this case to 
establish a comparison with a precautionary or restrictive biomass index, as used to manage 
many marine fish stocks, a classification of exploitation levels can be put forward based on 

                                                 
4 It concerns exclusively the French rivers with glass eel professional fisheries. 

http://www.ifremer.fr/indicang/
http://www.ifremer.fr/indicang/documentation/pdf/liste-annexes-guide-method.pdf
http://www.ifremer.fr/indicang/documentation/pdf/guide-sanitaire.pdf
http://www.ifremer.fr/indicang/documentation/pdf/liste-annexes-guide-method.pdf
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three categories, without reference to a known and shared acceptable limit. In ascending 
order, category 1 (green), category 2 (yellow) and category 3 (red).  
The quantity of catch can be interpreted in a schematic manner as t he product of glass eel 
density in the area covered by the vessel and accessible by the fishing gear, and the volume 
filtered by the gear over a set time.  
 
Glass eel density in the area covered (generally near the surface) depends on the intensity of 
light which filters into the water column. The stronger the light, the less likely it is for the 
glass eel to migrate to the surface. Thus, except for in very turbid estuaries where fishing can 
also be done during the day, the fishing of this glass eel is generally done at night. However, 
the moonlight (during a full moon) is sometimes enough in clear estuaries to keep glass eels 
at deeper levels out of the reach of fishing gear (as in the Adour estuary and catchment areas 
in Normandy). This implies that the pr obability of catching migrating individuals is higher in a 
turbid estuary than in a clear estuary.  
 
The availability of the glass eel flow for fisheries is another decisive factor. Indeed, according 
to the propagation of the tide which carries the glass eels upstream, this flow can rapidly 
cross the fishing area. The migration speed is maximal at a low flow rate and high tide 
coefficient. It is minimal or zero, however, when winter freshet prevents the tide from 
progressing upstream, causing concentrations of glass eels to gather at the entrance to the 
estuary. It is also substantially hindered or rendered impossible downstream of a dam placed 
in the tide propagation zone (as in the Vilaine estuary) or in the lower part of a stream.  
 

  
 Turbid or clear estuarine waters (© D. Taillefer)  

 
The filtered volume depends on the size of the opening of the fishing gear (surface area of the 
frame) and the speed of the water entering the gear, which in turn depends on the speed of 
the vessel. For a set fishing area, the speed of the vessel depends on the engine power used 
(limited to 100hp).  
The most commonly used fishing gear, specified in national regulations, is the circular scoop 
net equipped with a frame measuring 1.20m in diameter. In the sea, each vessel is al lowed to 
push two scoop nets at the same time. However, there are different devices to catch eels in  
some rivers (rectangular scoop nets and ñpibalourò push nets) authorised by regional 
regulations. These devices can cover much larger filtration areas. 
 
Generally, a vesselôs production is closely linked to the volume of water filtered. As a result, a 
reference vessel must be characterised in order to gauge the fishing effort on each catchment 
area. In maritime areas this reference can correspond to a vessel with engine power of less or 
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equal to 100hp, equipped with two scoop nets measuring 1.20m in diameter, giving a filtration 
area of 1.13m².  
However, any interpretation or judgement must be weighed against the size of the estuary or 
a rough estimate of the volume of water flowing in each tide 5. 
 
On the basis of these considerations and according to the elements provided by the 
INDICANG methodological guide, as presented in Appendix 2, the criteria and their methods 
which must characterise the three previously mentioned categories are specified in the 
following table:  
 

Criteria Methods Category 1 Category 2 Category 3 

Estuarine environment 

a. Open X X  

a. Not open   X 

b. Turbid  X X 

b. Clear X  X 

Gear used 
Net Ø 1.20m X X X 

Pibalour  X X 

Power of vessels 
< 100hp  X X X 

> 100hp    X 

Ratio between filtered and 
flowing volume 

Low X X  

High   X 

 
Interpretation of the table and catchment area classification 
When the two methods are ticked for a given criterion, this criterion is deemed irrelevant for  
classification in the category.  
Category 3 essentially corresponds to estuaries with a bar-blocked lower section (glass eel 
migration stopped), enabling the fishery to draw from the migratory flow for a much longer 
period. Category 1 is characterised by clear estuaries which do not present any particular 
obstacle to ebb tide propagation. Fishing is practised using a scoop net of 1.20m in diameter, 
pushed by vessels with a regulatory engine power. Category 2 is the most varied and probably 
corresponds to the majority of catchment areas. 
The hand scoop net is probably the least traumatic and most effective technique to collect 
glass eels in terms of glass eel survival, but the substantial reduction in glass eel density in 
estuaries makes it very inefficient except in special cases. In addition, when used alone this 
net no longer enables the production sector to be economically viable. 
The category-based classification must be adapted to the local conditions of the catchment 
area, such as the size of the fishing fleet or physiognomic features of the river (an 
exceptionally broad section or inversely, very narrow).  
 
Downgrading or upgrading parameters 
These parameters must be determined according to the global fishing context and the target 
of producing as many healthy silver eels per watershed as possible based on the natural 
recruitment of glass eels. 
Parameter downgrading a category: presence of substantial amateur and/or professional 
fishing activity on a different biological stage (yellow and/or silver) than  the glass eel. 
Parameter upgrading a category:  

- Catchment areas with a low area of healthy silver eel production compared to the total 
area of the Eel Management Unit to which they belong;  

                                                 
5 The volume of flowing water can be estimated schematically for the area in question as the product of th e broad 
section (breadth per average depth) and the average speed of tide propagation (estimated at 0.5 m/se c). The 
flowing volume during the tide is equal to: broad section in m² x 0.5 m/sec x 3600 sec x 4 hours.  
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- Catchment areas heavily polluted by contaminants which could affect the reproductive 
capacity of eels and the viability of the progeny (capturing glass eels which colonise these 
catchment areas must be encouraged if this production is intended for restocking) 6.  

 
 

2 ï Determine the quality of glass eels caught for re stocking  
 
The quality of the glass eel is determined by its capacity to survive fishing activities in a 
natural setting and transfer to a confined environment (holding tanks) then to a natural 
environment. However, certain drastic hydroclimatic and environmental conditions (particle-
polluted water after soil leaching, cold temperatures or considerable temperature difference 
between freshwater and sea water, various forms of pollution, etc.) can occasionally result in 
excess mortality (cf. INDICANG sanitary guide). In the same way, some salt estuaries 
experience an ad-hoc proliferation of small crustaceous parasites of the glass eel, known as 
ñsand hoppersò. This phenomenon inevitably results in the loss of affected glass eels. These 
obstacles are not taken into account by the criteria determining the quality of landed glass 
eels.  
 
While a fine scale on glass eel quality would be worthwhile developing  on the basis of glass 
eel mortality levels and changes in losses at the different stages of the restocking se ctor, the 
aim of producing good quality glass eels can be deemed to be met when the mortality  rate of 
landed glass eels, measured after a phase in a holding tank, remains less than 8-10%. A very 
good quality product has a mortality rate of less than  5% under the same conditions.  
 
The quality of glass eels caught essentially depends on the combination of three parameters:  
 

1. The speed of the vessel: the faster the vessel travels, the more the glass eels are pressed 
against the fishing gear and stressed and marked or even injured by the mesh of the net.  
Such trauma can cause high mortality among glass eels after fishing. Experience proves 
that generally for all French catchment areas concerned, a speed of 4 knots must not be 
exceeded for surface gear and 3 knots for a net positioned at more than 2 metres deep. 
These limits must be reduced, however, according to the size of the gear, the turbidity of 
the water, the strength of the tide and the direction of the vessel with respect to the 
direction of the tide.   

 
2. The duration of the trawl: this determines the duration of the stress suffered by glass eels 

subject to water pressure at the bottom of the net. Generally, trawling for 10 to 15 minutes 
is sufficient to meet the sought glass eel quality objectives. H owever, it is advisable to limit 
the trawl time to 10 minutes in the case of high water turbidity or strong currents, and for 
scoop nets of limited depth (length of the scoop net and the pocket or pouch of less than 2 
metres) with small mesh (Ò 1000 Õm). 

 
3. Configuration of the net:  while a circular scoop net with an opening of 1.2 metres in 

diameter equips the majority of fishing vessels, there is great diversity in fishing gear which 
is tailored to the physiognomy of fishing areas, vessel length and the local and regional 

                                                 
6 Recent scientific studies in Belgium and Holland show that eels lost an average 20 and 13% respectively of their 
body fat mass during these 16 years. These fat stores are energy reserves that eels require to complete their 
migration to the Sargasso Sea and to produce eggs in the case of female eels. Moreover, fat soluble contaminants 
such as PCB, DDT and Dialdrine affect the eelôs physiology (immune, nervous and reproductive system) and could 
impact the survival rate of larvae  spawned from eggs with contaminated yolks.  
In this context, the harvest of glass eels colonising highly contaminated estuaries whi ch are doomed to produce 
spawners with reduced or curbed reproductive success for the entire European stock, seems relevant. This also 
falls in line with the recommendations issued by the ICES (cf. § 6), which advises limiting the restocking of glass 
eels to non-polluted rivers.  
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contexts in French catchment areas. This gear differs primarily in the shape of the frame 
and the size of the opening of the gear, the length or depth of the net and of each of its 
elements (scoop net sometimes called a ñhoop netò, round pouch or pocket known as a 
"sleeve"), as well as the mesh used. ñGood qualityò glass eels can be produced using each 
type of fishing gear provided that certain precautions are taken as regards speed and 
duration of the trawl (upper thresholds  specified above). The different fishing gear can be 
divided into three main groups:  

 
- Circular scoop nets of 1.2 metres in diameter (opening of 1.13 m²) used in Brittany, on 
the Loire, the Garonne, Dordogne and the Adour. The scoop or funnel of 0.90 to 1 .30 
metres is extended by a round pouch of 0.30 to 1.00 metres long in which the glass eels 
collect. The scoop net has mesh of 1800 and/or 2000 µm. The pocket itself is made of 
smaller mesh of 1000 or 1300 Õm. At a push speed of over 2 knots (but Ò 4 knots), gear 
equipped with the longest nets (scoop net and pouch), which generate less stress produce 
better quality  glass eels. The results of the fishing gear in terms of quality can be optimised 
when the diameter of the opening of the round pouch at the joint with the scoop net is 
smaller than the diameter of the rest of the length of the pouch (les s water pressure in the 
pouch). On the Vilaine river, the Quality/Yield ratio of the product is optimum at a speed of 
2.8 knots. 
Circular scoops nets, operated manually from the shore or the deck of a stationary vessel 
are also used in the Arcachon catchment area and on the Adour, as well as on rivers in Les 
Landes and Charente. Glass eels harvested using this hand scoop net are of a very good 
quality. 

 
- Square or rectangular scoop nets with an opening of less or equal to 2m², used in the 
Artois-Picardy catchment area and in Normandy and the Loire area (the Vie, Lay and the 
Sèvre Niortaise rivers). The highly variable shape of the opening frame is adjusted to the 
depth of areas covered. The scoop net itself, of a length of between 1.50 and 5.00 meters 
is extended by a sleeve of 0.60 to 3.00 metres long and sometimes the end is directly 
attached to the rear deck of the vessel. The entire net is made up of 2 to 4 different sizes 
of mesh of between 2000 and 1000 µm. An average speed of less than 2 knots enables 
vessels working the surface in turbid water to land a good, or even very good quality 
product. 
 
- Square or rectangular scoop nets with an opening area of less or equal to 7m², used in 
the Charente, the Seudre and in the Gironde estuary. With very variable configurations 
according to the catchment area covered, the nets have a combined length of 7 to 10 
metres, including a sleeve of 5 to 7 metres long, and are composed of 4 different mesh 
sizes of between 2000 and 1000 µm. While some vessels fish from stationary (square scoop 
nets mainly) and catch glass eels simply using the current, others trawl the surface at 
speeds of between 0.5 and 2 knots (primarily in the Gironde estuary). Under these 
conditions, push nets on glass eels fishing boats known as ñpibaloursò produce good or 
very good quality glass eels. 

 
Except for the hand scoop net which is used by fishermen on the shore, each vessel can be 
equipped with two scoop nets positioned on the sides of the boat.  
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  Circular scoop net measuring 1.20m attached  
  (© F. Douaud)  

 Glass eel fishing boats with circular scoop  

 nets (© N. Porcher)  

  

  
 ñPibalourò fishing boat in the Gironde estuary    Glass eel fishing boat with square scoop 

   nets (© JL. Malpertu)  

 
 
3 ï Minimise the impact on other specie s 
 
The use of scoop nets may result in the unintended capture of different species or by -catch 
(juvenile or small species of fish or invertebrates), primarily in sea estuaries. In order to 
isolate glass eels from by-catch, fishermen use a removable sorting screen, positioned on the 
glass eel holding tanks through which the content of net pockets are poured. Seeking shelter, 
glass eels quickly pass through the screen and disperse in the holding tank. They are thus 
separated from organic debris and other trapped species which can be released under 
excellent conditions.  
The screen must be sufficiently thin to hold back any captured young eels (fully pigmented 
glass eels having started feeding again) and sand hoppers, and prevent them mixing with 
glass eels in the holding tank. A rigid screen with square mesh with sides of 3 to 4mm would 
satisfy these requirements.  
 
This selection procedure must be part of the mandatory gear on glass eel fishing boats and 
fisherman must make releasing by-catch a priority. 
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    Glass eels and by-catch (© T. Nielsen)       Onboard holding tank with an aerator 

 
 
4 ï Optimise storage and lairage of glass eels in the holding tank  
 
Onboard glass eel fishing boats, glass eels are stored in a specific holding tank of variable 
capacity (100 to 500 litres). The storage mechanism must remain well oxygenated via the 
constant or regular renewal of the water, as well as the use of an air or oxygen system where 
necessary. The water current generated inside the holding tank must remain sufficiently mild 
to avoid any additional stress or adverse effects on individual glass eels. 
 
Glass eels are sold to certified French companies in the fish trade at identified collection points 
on each catchment area. The glass eels are then transported (cf. §5) and held in a holding 
tank. This phase optimises the process whereby glass eels adapt to freshwater in a completely 
controlled environment. It also enables healthy glass eels to be separated from injured or 
dead eels, which are removed with care.   
At this biological stage and according to quantities available, the glass eels can be kept in a 
holding tank without any particular restrictions between 2 and 6 days before being shipped. In 
order to slow down the pigmentation and weight loss process for glass eels, while ensuring 
their vitality and that they present the same swimming behaviour  as in open water, the  tank 
water can be cooled. The glass eels can thus be maintained in the holding tank between 1 and 
3 weeks in water of a temperature of less than 10 °C. This procedure may be necessary at the 
start or end of the fishing season, or when the temperature exceeds 10°C.  
 

  
   Glass eel holding tanks (© T. Nielsen)  

 
 


