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Restocking : a key measure of the European
Eel Management Plan

Objectives:

* Increase spawning biomass (e.g. silver eels) by restocking favorable
habitats where the european eel populations are depleted

* Reduce mortality & increase growth rate

* Mitigate the low connectivity of rivers by translocating glass eels
upstream obstructions (chemical or physical)

* Choose favorable growth habitats that produce high quality spawners
(low density, low mortality, good ecological status of the water)
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Main Pitfalls

* |s restocking an efficient measure to sustain eel stocks?
* Long term experience throughout Europe... See Laurent Beaulaton’s
presentation
* Genetic pollution; evolutionary consequences ?
* See Hermione Froelicher’s presentation, and other literature.
* - Favor intra catchment translocation

* Do translocated silver eels find there way to the spawning areas?

 Studies converge to suggest that silver eels from restocking have similar
migration behaviours and routes than naturally recruited silver eels.

* 2 Limit long distance transfer.

e o o AR

* Comparison of restocked vs natural recruitment




Assessing the efficiency of restocking
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Restocking in France T
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What is measured during the surveys?

 Early stage 6 months survival (experiments Fish Pass)

e After 6, 12, 36 months

1. Abundance indices.
2. Contribution of restocking to the population (Alizarine stains in otoliths).
3. Total length, Age, Growth Rate

* Comparisons between catchments and « survival indices »
* No information about density



Density estimates

Cd
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Attribute database

*Distance to the sea and the source
*Number of dams

*Temperature

Briand et al., 2021
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Percentage of restocked eels over time : Example of the Aulne River
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Modeling percentage of restocked eels

Percentage of restocked eels = f ()~
Time
Distance to the sea
River width
> hight of dams
Year
Week
Fishing method
River Basin



Modeling percentage of restocked eels
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Mapping percentage of restocked eels in the
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Growth rate
Size Age relation ship from ~8000 otoliths

Age (Years

0 200 400 600
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Modeling the growth rate distribution

Age at a given length

Distance to the sea
River width
Restocked or not
Management unit
River basin

Year of the survey
Week of the year



Modeling the growth rate distribution

Age at a given length R2 =0, 9
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Growth rate increases with the distance to the sea
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Mapping the growth rate
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1st Conclusions and Hypotheses

* Growth rate is negatively related to distance to the sea and is low in
some river basins (especially northern ones)

* Proportion of restocked eels increases with the distance to the sea

* Density of eels globally drops with the distance to the sea and with
the cumulated hight and number of dams (EDA model, Sudoang)

* There is a negative relation between density, natural recruitment
strength and growth rate and survival.



Simulations to estimate the spawning
biomass gain of restocking

*Still in progress |
e First tentative results !!!



Number of eels from recruitment in the Loire

* Assumption: In downstream areas, density is high, growth rate low
and mortality are higher than in upstream areas.

 Glass eels naturally settle in the boundaries of high density areas or
are blocked downstream obstructions to migration where density is
high, growth rate is low due to competition and survival low

* Restocked eels are translocated to low density areas were growth
and survival are more favourable.
* High mortality : Z=0,60
* Low mortality: Z2=0,20



Methodological Flow C
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Tentative comparison of silver eel biomass : restocked vs natural
recruitment | Natural recryuitment
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2d Conclusions and Hypotheses

* Tentative modeling still needs tuning and development

* Preliminary results suggest that

* Translocating glass eels to low density areas, with suitable habitat

conditions helps :
1. Increasing Spawning biomass
2. Increasing proportion of females
3. Improving recruit to sp

* Next step : what happens in catchments : needs to measure recruits
to silver eel relationship



Measuring restocked glass eels (recruits) to silver eels in the Loire.

Restocking : 2011 -2014
30% glass eels marked with
Alizarine

9 632 000 glass eels in the Loire
(2972 kg)

2 864 000 glass eels in the Erdre
(824,8 kq)

Silver eel runs : 2019
From 110 000 silver eels per year




Estimating the proportion of restocked silver eels

{ampling eel%

Recruitment Continental age

A(geestimatesj Nucleus N $ q 2 3 45 67 8;

Otolith
extraction



Ageing

Nombre d'anguilles
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Percentage of restocked eels (ARS)

A =545 nm
(microscope x5)
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Final Conclusions - perspectives

* Results and analysis of the French Restocking programme still in progress

* Restocking protocole implemented in France :
* Tranlocate glass eels within Eel Management Units (geographically constrained)
* Translocate eels to high density areas, and low density areas
* Efficient surveys

* Translocating glass eels to low density areas enable to:
* increase spawning biomass,
* Increase proportion of females,
* Decrease mortality

* Need to include silver eels stage in the surveys to measure efficiency of
restocking programmes.
e Feasibility shown on the Loire River, the biggest in France !
10 Eel index rivers in France
* Modification of the survey methods to include silver eels ???



Bon voyage | Thanks for your attention.
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