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NATURA 2000

Reconnect rivers. Protect migrations. Give the European eel a future.

LIFEEL brought together Italy and Greece to act on the European eel across its whole continental life cycle: from
juvenile recruitment and growth habitats to the downstream journey of mature adults towards the sea.

2020-2026 Italy + Greece 9

PROJECT DURATION PROJECT COUNTRIES BENEFICIARIES

€5.43 M €3.11M 57.37%

TOTAL APPROVED BUDGET EU CONTRIBUTION EU SHARE OF ELIGIBLE COSTS

Project title

Urgent measures in the Eastern Mediterranean
for the long term conservation of endangered
European eel
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LIFEEL
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What this report is A short, non-technical account of what LIFEEL did, what changed, what the project learned and what will
continue after EU funding. All figures and statements are drawn from LIFEEL Final Report.
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A SPECIES THAT CONNECTS A CONTINENT

Why the European eel needs help

The European eel is a long-distance migrant with a life cycle that links rivers, lakes, lagoons, coasts and the Atlantic Ocean.
That makes it extraordinarily adaptable — and extraordinarily exposed fo human pressures.

European eels grow for years in fresh, brackish and coastal waters. When they become mature “silver eels”, they migrate
downstream and then cross the Atlantic fowards the Sargasso Sea to reproduce. Their larvae return with ocean currents,
become transparent “glass eels” near the coast and move inland as young eels. All European eels belong to a single
panmictic stock: local conservation actions therefore contribute to the same European population.

Main pressures addressed

River barriers; turbine mortality during
downstream migration; removal of mature
eels by fisheries; dependence of eel farming
on juveniles taken from nature; very low
recruitment; fragmented management and
limited public awareness.

Protected landscapes
B The project worked across rivers, lakes,

deltas, lagoons, Ramsar wetlands, regional

: 5 parks, nature reserves and several Natura
b 2000 sites. LIFEEL did not target one habitat

pmom m w  m % mem E . type: it targeted the ecological connectivity
Where LIFEEL worked: the Po River basin and Delta in Italy, and the Nestos River basin, of the whole system used by eels.

delta and coastal lagoon system in Greece

A worrying baseline. Monitoring confirmed that recruitment remains extremely low. In comparable Po Delta lagoon
surveys, glass-eel abundance in 2024-2025 was about 50 times lower than in 2011; at Pontelagoscuro, elver abundance
remained about 10 times lower than in earlier surveys.

THE EUROPEAN EEL LIFE CYCLE

Anguilla anguilla

©Q vwrvae —» © ciasseeL e @ Ewver/ veLow EEL

Leptocephali After 2-3 years, Glass eels migrate upstream
drift with ocean currents larvae arrive at coasts and grow in rivers, lakes

for 2-3 years. as glass eels (4-6 cm). and lagoons for 5-20 years. .

o SARGASSO SEA
Spawning area
(Atlantic Ocean)

e SILVER EEL

When mature, eels
become silver eels
and migrate
downstream

to the sea.

o OCEAN MIGRATION

Silver eels undertake a long migration
(up to 6,000 km) across the Atlantic
to return to the Sargasso Sea,
completing the cycle.

—. f'\,‘ A complex life cycle that depends Bi‘:r":";ea connectivity,
w~s  One species One European stock U on free movement between :: E;Ln ti:Iech::ot‘r: suivival
e rivers, lagoons and the sea. of the European eel.

The eel’s life cycle makes river-to-sea connectivity essential in both directions.
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02 | ONE INTEGRATED STRATEGY LIFEEL

FIVE CONNECTED ANSWERS TO ONE CONSERVATION PROBLEM

LIFEEL followed the eel through its life cycle

The project did not treat each threat separately. Its actions were designed as a chain. select the right breeders,
release and track them, breed juveniles in captivity; reopen upstream routes, make downstream migration
safer; then convert the evidence into planning, policy and public action.

= Select and release mature silver eels with the highest probability of resuming reproductive migration.

= Develop captive reproduction and early rearing, with the long-term aim of reducing dependence on wild-caught
juveniles.

= Restore upstream river connectivity with fish- and eel-passes in Italy and Greece.

"=  Reduce furbine-related risk for downstream-migrating silver eels through a demonstrative light deterrent at Creva.

=  Turn moniftoring results into basin-scale Plans, Guidelines, scientific outputs, stakeholder networks and public
awareness.

LIFEEL IN NUMBERS

Headline targets exceeded — and the quantified results behind them

100% = PROJECT TARGET

Mature silver eels released 121% + 13,507 (target11,200)

WHAT THE CHART
SHOWS

Five core guantitative targets Students & children 4% - M,531 (target 8,000)
were nof only reached but

substantially exceeded.

Main migration carridor reopened (Italy) 160% + >1,600 km (target 1,000 km)

Juveniles released 223% + 14.3 million (target 6.4 million)

Peer-reviewed articles 250% = 10 (target &)

| i i i
100 150 200 250
Achieved as % of project target

o -
w
=3

Selected headline targets were not only met but substantially exceeded. The chart compares achieved values with the project target (=100%).

OUR MAIN RESULTS

&)

MATURE EEL JUVENILES PRODUCED RIVER CORRIDOR FISH/EEL-PASSES CREVA STUDENTS & CHILDREN PEER-REVIEWED
RELEASES & RELEASED REOPENED (ITALY) BUILT DETERRENT ENGAGED ARTICLES
0,
13,507 14.3 >1,600 km 7/7 66-69% 11,531 10
vs target 11,200 vs target 6.4 million vs target >=1,000 km vs target 7 vs target >=50% s target >=5,000 vs target 4
Target I 1,200 Target NN 6.4 million Target >21,000 km Target N 7 Target >=50% Target N >25,000 Target NN 4
Achieved 13,507 Achieved 143 million Achieved 1,600 km Achieved 7 Achieved 66-69% Achieved 1531 Achieved 10
12301 inltaly and 1,206 in Greece, 1745 million larvae produced Thanks fo 6 fish/eel-passes 6in fraly and 1in Greece Estimated effectiveness in reducing Educational activities Plus more than 20 scientific and
selected with the LIFEEL pratocal. in 5 reproductive seasons. (3 on Panaro, 3 in the Po Delfa) (Toxates Dam, Nestos River) turbine-entry risk. in Ifaly and Greece. technical outputs overall.
[ PROJECT TARGET RESULT ACHIEVED
1 EEL PASSAGE 2 TAGGED & 3 PEDPLE REACHED BY & WEBSITE 5 NEWSLETTER 5 PUBLIC EVENTS & 7 HELP DESK 8 MEDIA
MONITORED MONITORED EELS COMMUNICATION® VISITORS RECIPIENTS PARTICIPANTS SUBMISSIONS OUTPUTS
103+7 3,253 1.535 ~72,000 -17,800 >7,000 19 110+
el recnrded I st theot oh — Pecple regularly reached through Participants in public evenrs Reports and enquiries received and | | Articles, TV/radio senices, podcasts
the passes in the Po Delta and Externally tagged eels. Estimated cumulative reach Visitors and nearly 350,000 plerequiasiy 9 P: D! 3 P q 3 i
Panaro River in Haly and in 247 females monitored with across the project website, social page views on the project project newsletters santerentes and meelings managed by LIFEEL andmeria contrigutions:

Nestos River in Greece telemetry media, newsletter and events website

Adaptive, not improvised. COVID-19, floods, public-procurement delays, rising construction prices, regulatory restrictions
and low breeder availability forced timetable and budget adjustments. LIFEEL adapted methods and procurement
arrangements without reducing its conservation objectives or increasing the overall approved project budget.
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03 | MORE EELS ABLE TO REPRODUCE LIFEEL

GIVING MATURE EELS A BETTER CHANCE TO REACH THE SEA

A practical selection protocol, conservation releases and telemetry

Adult eels caught close to their reproductive migration can still contribute to the wild stock — if the right
individuals are identified, released safely and allowed to continue their journeuy.

LIFEEL developed and validated a simple, non-invasive protocol to distinguish fully migrating silver eels from pre-
migrating individuals. It uses only two external measurements — total body length and eye diameter — and was
made available in Italian, Greek and English, with supporting futorials and an application. Reproductive trials
confirmed that animals selected with the protocol produced high numbers of viable eggs and larvae.

12,301 1,206 13,507

MATURE EELS RELEASED IN ITALY MATURE FEMALES RELEASED IN GREECE TOTAL vs 11,200 PLANNED

To verify what happened after release, LIFEEL combined external T-Bar tags, acoustic transmitters in Italy and pop-
up satellite tags in Greece. In total, 3,253 silver eels were externally tagged and 247 females were directly tracked —
233 acoustically and 14 by satellite — meeting or exceeding the project’'s monitoring targets. In Italy, acoustic
detections and recaptures confirmed departure from release areas and southward movement along the Adriatic
coast. In Greece, the first ten satellite tags that fransmitted positions outlined the offshore migration axis used by
monitored eels.

Why this matters. The project did not simply release more animals. It linked selection, reproductive validation and
migration monitoring, providing convergent evidence that the eels chosen for conservation releases were reproductively
suitable and resumed natural migration.

- T Vb PR P || S
Selected mature eels were released to increase the number of potential breeders contributing to the single European stock.
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04 | BREEDING THE FUTURE LIFEEL

FROM EGGS TO MILLIONS OF JUVENILES

Captive reproduction as a long-term conservation tool

European eel aquaculture still depends on glass eels collected from the wild because the full life cycle has not
yet been closed at commercial scale. LIFEEL tested how far captive reproduction and early rearing can go — and
what still needs to be solved.

At the University of Bologna, selected Italian and Greek breeders were induced to reproduce in controlled conditions.
Over five reproductive seasons, LIFEEL tested incubation and rearing circuits, diets, stocking densities, water
exchange, sanitation measures, more sustainable protein and lipid sources and probiotic supplementation.

17.45 M 14.3 M 315 M

LARVAE PRODUCED JUVENILES RELEASED INTO THE ADRIATIC LARVAE USED IN REARING TRIALS

The project had planned to release 6.4 million captive-produced juveniles; the final result was 14.3 million — more
than twice the target. Another 3.15 million larvae were retained for experimental rearing, compared with 1.6 million
foreseen. Progress was gradual but measurable: by the last season, survival reached 3.9% at 45 days post-hatching,
the best result achieved during LIFEEL.
A result — and an unfinished scientific challenge LIFEEL did not reach metamorphosis to the glass-eel stage. This is an
important limitation, not a failure to report away. The project nevertheless extended larval survival, improved feeding and
development, and generated practical knowledge that UNIBO will continue to develop for at least five years after LIFEEL.

e —_—

fugfaph/c sequence: breeder in the

Five breeding seasons progressively improved knowledge of eel reproduction, feeding and early survival. Pho
reproduction facility — eggs/larvae under magnification — early rearing tanks — juvenile release at sea off Cesenatico.
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05 | RECONNECTING RIVERS LIFEEL

OPENING MIGRATION ROUTES AGAIN

Seven structures in Italy and Greece

Young eels need to move upstream towards growth habitats. Dams, sluices and other barriers can break that
Jjourney. LIFEEL designed and built seven new fish/eel-passes and then monitared whether eels actually used
them.

In Italy, three rock-ramp fishways were built on the Panaro River at Bondeno, Santa Bianca-Casumaro and
Nonantola. In the Po Delta, vertical-slot fishways combined with eel-specific climbing components were built at Tieni
and Valle Lepri, while Valpagliaro received an eel-specific pass with monitoring capture boxes. In Greece, an eel-pass
with a monitoring system was built at Toxotes Dam on the Nestos River.

5 of 7 >1,600 km ~70 km

STRUCTURES BENEFIT THE WIDER FISH MAIN MIGRATION CORRIDOR REOPENED IN
COMMUNITY ITALY

NESTOS CORRIDOR REOPENED IN GREECE

The first Italian ex-post monitoring campaign recorded 96 eels completing passage through the Po Delta structures —
44 glass eels, 35 elvers and 17 yellow eels — and a further seven eels along the Panaro corridor. At Toxotes,
monitoring began in May 2026; immediately after project closure, seven yellow eels were recorded in the capture
system in July 2026, providing direct biological evidence that the Greek pass was being used.

What can and cannot already be concluded. The first monitoring season demonstrates accessibility and actual use. It
does not yet provide a long-term quantitative efficiency estimate: recruitment is exceptionally low and the structures
need to be observed over several seasons and different hydrological conditions.

Casumaro

LIFEEL restored upstream routes with solutions adapted to different river barriers and, where possible, to the whole native fish community.
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06 | SAFER DOWNSTREAM MIGRATION LIFEEL

KEEPING SILVER EELS AWAY FROM TURBINES
The Creva light deterrent

For mature silver eels, reaching the sea can be as difficult as moving upstream was when they were young.
Hydropower intakes may draw migrating eels towards turbines, where the risk of injury or death can be high.

At the Creva hydropower plant on the Tresa River, LIFEEL installed Italy’s first demonstrative underwater-light
deterrent specifically designed for downstream-migrating silver eels. Sixty underwater lights were mounted behind
the turbine-intake protection grid. The system can be programmed for timing, intensity and flashing frequency and
uses eel photophobia to discourage entry towards the turbines and guide fish towards the safer route.

60 90 250%

UNDERWATER LIGHT UNITS TAGGED EELS IN TWO CAMPAIGNS PROJECT PROTECTION TARGET

Two post-installation monitoring campaigns estimated deterrent effectiveness at 66% and 69%, consistently above
the 50% project target. The monitoring network combined acoustic telemetry, PIT tags, fixed and portable receivers.
Four tagged eels reached Porto della Torre about 55 km downstream; another eel was recaptured alive around 60 km
from the release point in January 2026.

A conservation-first monitoring choice The original plan included an unprotected “before” campaign. LIFEEL cancelled it
to avoid deliberately exposing 30 mature eels to turbine risk. Instead, fwo post-installation samples of 45 eels each
preserved the planned fotal of 90 monitored animals while respecting the conservation status of the species.

SRS DIGA DI CREVA s VL el e
- Luino (VA) e SN 5
L
. 1 ‘_/’.‘
¥ VENETO ]
/
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\ A Design of ﬂ/-ne detétrent~ . | 7
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i Ferrara A1,
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THE DETERRENT MONITORING CAMPAIGNS | TAGGING AND TECHNIQUES MONITORING NETWORK
Lighting system installed
on the gate of Creva 1st CAMPAIGN 2nd CAM P‘_“GN E::;“ CREVA DAM VALLE CENTRALE
hydroelectric dam winter 2024 3“2*“]"2“:/'2";':;“ a
: 7 i l.l Ii“r 9 9
Bl EH P
. | LIED |Igl:5 18/01- 18/06/2024 28/11/2024 - 31/03/2025 ACOUSTIC S =
2long the TRANSMITTER
entire height PIT ANTENNA PITANTENNA PIT ANTENNA
of the grid acoustic passive FISH PASS 1 FISH PASS 2 FISH PASS 3
tagged eels
(=15m) 45 L telemetry telemetry
per campaign (hydrophones) (antennas) —#- Hydrophones (acoustic felemetry)  —#- PIT antennas (passive felemetry)

(total 90 individuals)

RECOVERIES

(tagged individuals recovered)

DETERRENT EFFECTIVENESS

1st CAMPAIGN 2nd CAMPAIGN
winter 2024 autumn-winter 2024/202,

+over

+over
69%
recavered
in the valley

20/ 45 66% 40/ 45
(44%) recovered (89%)

in the valley

OVERALL EFFECTIVENESS
of the deterrent system

= 70%

of eels was certainly

recovered individuals recovered individuals

MIGRATORY ACTIVITY RELATIONSHIP WITH FLOWS diverfed from the dam
" Predominantly nocturnal 15t campaign: no significant correlation towards the safe
inboth campaigns 2nd campaign: comelation with Tresa River fish passage

flow (increa sed flows = upstream movement)

The Creva deterrent reduced turbine-entry risk and generated transferable evidence for other hydropower sites
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07 | FROM DEMONSTRATION TO GOVERNANCE LIFEEL

TURNING PROJECT RESULTS INTO DECISIONS

Plans, Guidelines and a basin-scale knowledge base

A demonstration project has lasting value only if its evidence can guide the next intervention, permit or

investment. LIFEEL therefore transformed field experience into operational planning tools for public authorities
and hydropower operators.

33 ~2,850 km 8 lakes / ~870 km?

RIVERS IN THE PRIORITY FLUVIAL

PRIORITY RIVER NETWORK MAIJOR LAKES INCLUDED
CORRIDOR
GUIDELINES FOR THE COMPLIANCE OF 2 2
HYDRO STRUCTURES WITH DOWNSTREAM PRIORITY RIVER-CONNECTIVITY PLANS SCENARIOS TO EXPAND UPSTREAM EEL
MIGRATION OF SILVER EELS APPROVED, APPROVED IN ITALY AND GREECE ACCESSIBILITY IN THE PO RIVER BASIN

IN ITALY AND IN GREECE

The Italian Priority Intervention Plan uses this basin-scale framework to identify where future reconnection and
mitigation should be concentrated. It highlights the Mincio-Lake Garda and Adda-Lake Como systems for future
upstream reconnection and the sub-lacustrine Adda corridor as a priority for downstream-migration mitigation. The
final Guidelines for downstream migration combine the Creva experience with a review of more than 250 scientific
studies and provide practical guidance for operators, engineers, biologists and permitting authorities.

Institutional uptake was achieved before project closure. On 17 June 2026, the Technical Table of the Interregional Po
Fisheries Consultation approved the contents of the Italian Plan and Guidelines. On 30 June 2026, the Greek EMU-
3/Nestos Priority Intervention Plan was formally endorsed and approved by the General Directorate of Fisheries of
the Hellenic Ministry of Rural Development and Food.

Policy relevance LIFEEL supports implementation of the EU Eel Regulation (EC) No 1100/2007 and provides evidence
relevant to the Water Framewaork Directive, Natura 2000 management and hydropower permitting. At Creva,
maintenance is assigned to Regione Lombardia until 31/12/2029, and operation and maintenance will be included in the
obligations of the subsequent concession.
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Action A5.2

Plan of the priority interventions to restore ?'3” of the P'fic_'ri“;l interventiuqs to restore Guidelines for the compliance of hydro structures:
river cannectivity in EMU 3 for eel river connectivity in the Po basin for eel with downstream migration of silver eels
conservation (GREECE) conservation (ITALY)

Action Code | A5
Action Code | A5 Action Code | A5
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Dacument type | DELIVERASLE bt
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Date | 15.052025 ate | 15.
Authars | GRAIA Authors | GRAIA Date | 28012025

Action respansible | GRAIA Action responsible [ GRAIA Author | GRAIA
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08 | PEOPLE, KNOWLEDGE, AWARENESS LIFEEL

CONSERVATION WORKS BETTER WHEN PEOPLE ARE PART OF IT

From fishermen and hydropower operators to schools and scientists

LIFEEL combined direct conservation with communication, citizen science, education, stakeholder engagement
and scientific exchange. The objective was not only to inform people, but to change how eel conservation is
understood and supported.

1.54 M ~72,000 ~17,800

ESTIMATED SOCIAL-MEDIA REACH WEBSITE VISITORS NEWSLETTER RECIPIENTS

>7,000 23,200 11,531

DIRECT PUBLIC-EVENT ATTENDANCES STAKEHOLDERS INVOLVED CHILDREN & STUDENTS

The trilingual LIFEEL Help Desk received 119 formal submissions and supported the network used fo report eel
observations and tagged animals. More than 250,000 recreational anglers were reached through specialised
networks. Educational programmes involved 564 school classes and 11,270 students, plus nine dedicated laboratories
at Cattolica Aquarium involving another 261 children. Public events, fairs, media coverage, exhibitions and a
permanent LIFEEL presence at Cattolica Aquarium extended the project well beyond specialist audiences.
Scientific dissemination produced 20 documented scientific and technical outputs, including 10 peer-reviewed
articles, and LIFEEL results were presented at at least 19 specialist events. The project exchanged knowledge through
15 external projects and research initiatives — including 12 LIFE projects — and directly networked with 25 experts.
These exchanges helped LIFEEL choose satellite-tag technology and improve monitoring, citizen-science and
hydropower approaches.
What people value A socio-economic and ecosystem-service assessment collected 986 responses in Italy and 102 in
Greece. In the Po basin, eel was strongly linked with river naturalness, traditional fisheries, gastronomy, tourism and
cultural identity. In the Nestos basin, respondents associated eel conservation mainly with ecological quality, nature
observation, recreation and scientific value.

LIFEEL connected conservation science with the people who use, manage, study and value eel habitats. Photo mosaic: school laboratory,
fisherman/release event; LIFEEL Days or public event; Help Desk/QR code; scientific conference or networking meeting.
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09 | VALUE, TRANSFERABILITY & AFTER-LIFE LIFEEL

WHAT REMAINS AFTER LIFEEL
A legacy designed to keep working

LIFEEL ended on 30 June 2026, but many of its conservation measures, monitoring systems, technical tools
and institutional commitments were deliberately designed to continue.

Cost-benefit in practical terms Resource efficiency

The Final Report does not claim quantified revenues or job Several outputs exceeded fargets without increasing the
creation. The economic value is mainly indirect: tested designs  overall approved project budget: 14.3 million juvenile releases
and methods reduce technical uncertainty; the geodatabase versus 6.4 million planned; 13,507 mature-eel releases versus
and Plans help target future investments; the Creva deterrent 11,200; 10 peer-reviewed papers versus four; 81 visibility
avoids starting from zero at other hydropower sites; and eel products versus a minimum of 20, with several eel-specific
conservation supports traditional fisheries, lagoon structures upgraded to benefit the wider fish community
management, gastronomuy, tourism, research and without additional design costs.

environmental education.

Replication potential is high, although mainly policy-dependent rather than purely market-driven. Other Eel
Management Units and European river basins can reuse the mature-eel selection protocol and app, captive-rearing
methods, fish-pass designs, Creva deterrent experience, acoustic/PIT/satellite monitoring protocols, geodatabase and
Priority Fluvial Corridor method, Plans, Guidelines, Best-Practice Manual and Help Desk approach.

Climate and resilience. LIFEEL was a biodiversity project, not a climate-mitigation project, and it did not quantify
greenhouse-gas reductions. Its connectivity and planning tools can nevertheless help managers respond to changing
hydrological conditions, identifying climate-related hydrological variability as a continuing threat to eel habitats and
migration.

= PDPOin Italy and DEMETER in Greece will continue releases of mature migrants selected through the LIFEEL approach.

= UNIBO will continue captive reproduction and early rearing for at least five years.

= Regione Lombardia will maintain the Creva deterrent until 31/12/2029; its operation and maintenance will be included in the
subsequent concession requirements.

= Regione Emilia-Romagna will ensure operation and maintenance of the Italian fish/eel-passes.

= |n Greece, the Fisheries Research Institute will own, operate and maintain the Toxotes eel-pass and use it in the national Data
Collection Framewaork monitoring programme, with weekly checks from February to September.

= GRAIA and project partners will maintain the LIFEEL website, technical resources and Help Desk; the approved Plans and
Guidelines will remain available to guide future actions. GRAIA will also maintain an annual PIT-tag monitoring in the
Ticino/Tresa system for five years.

LIFEEL leaves behind working infrastructure, tested methods, long-term monitoring and institutional commitments for European eel conservation.

Project: LIFE19 NAT/IT/000851 LIFEEL | Coordinating Beneficiary: Regione Lombardia - DG Agricoltura

For more information, please visit the project website: www.lifeel.eu

Editorial source note: the Layman’s Report is based strictly on LIFEEL Final Report, reporting date 30/09/2026,
covering project activities from 01/10/2020 to 30/06/2026. Yellow editorial boxes are placeholders/instructions
and should be removed or replaced before final publication.
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