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Schmidt (1923) Breeding places and migrations of the eel. Nature.
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Schmidt (1923) Breeding places and migrations of the eel. Nature.
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www.vlaanderen.be/inbo

February — May (Miller et al. 2015 Biol. Rev.)
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More than one
million barriers
fragment
Europe’s rivers!

Belletti et al. (2020) Nature
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More than one
million barriers
fragment
Europe’s rivers!

Belletti et al. (2020) Nature
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Acoustic telemetry Nedap Trail System

' Tag transmits a /\\

ACOUSTICTAG unique acoustic signal o
TAG ID: 3936

- Tag attached externally

or implanted internally
into the animal

Receiver decodes signal into ID
and adds date & time stamp

RECEIVER ID:000295

RECEIVER
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Water body impact

B frce flowing
B WRS
mix

Water body type

canal
estuary
fjord
lake
polder

Ot +0)> +

rivers

English
Channel

Atlantic
Ocean

Sea

NONNegmn_#f"

https://www.lifewatch.be/etn/

2306 tagged eels
2002 - 2022



Setting some definitions

Water body classification based on WRS

-----

Class A Class B

free flowing water bodies regulation by weirs and sluices hydropower plants

Class | Class E
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shipping canals with shipping locks polders with pumping stations
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Setting some definitions

Migration vs non-migration
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Distance calculations

Lines, polygons or combo!
https://github.com/inbo/fish-tracking/tree/master/scripts/receiver_distance_analysis
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Workflow

Complete water body

1) Escapement success to the sea in
relation to
o WRS impact
o fishing
2) Arrival time at sea in relation to
o eel size
o WRS impact
o geographical location




Workflow

Complete water body

1) Escapement success to the sea in
relation to
o WRS impact
o fishing
2) Arrival time at sea in relation to
o eel size
o WRS impact
o geographical location

A~

Tidal Non-tidal

Mondego
Grand Lieu Lake (Loire)
Loire
Frome
Stour
Nene
Scheldt
Leopold Canal (Scheldt)
Grote Nete (Scheldt)
Albert Canal (Scheldt)
Markiezaatsmeer (Scheldt)
Meuse
Alta

Migration speed in relation to
o eel size
0 geographical location
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Workflow

Complete water body

1) Escapement success to the sea in
relation to
o WRS impact
o fishing
2) Arrival time at sea in relation to
o eel size
o WRS impact
o geographical location
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Tidal Non-tidal
Mondego A
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Workflow

Complete water body

1) Escapement success to the sea in 9 Statistical analyses mainly LMM
relation to

0 WRS impact 9 Escapement success to the sea:

o fishing Lo .
logistic regression

2) Arrival time at sea in relation to
o eel size
o WRS impact
o geographical location
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Migration speed in relation to
o eel size
0 geographical location

o eel size
0 WRS impact
o geographical location




1. Escapement success to the sea

» WRS impact
a A: free flow
Q B: weirs
a C hydro
a D: canals
Q E: polders & pumps

» Commercial fishing
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2. Arrival time at sea B
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2. Arrival time at sea B
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2. Arrival time at sea B
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2. Arrival time at sea
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3. Migration speed
Tidal Non - tidal
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Tidal

0.45 + 0.93 m/s
(range: < 0.01 = 5.99 m/s)

3. Migration speed

Eel size

Geographical location
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Tidal

0.45 + 0.93 m/s
(range: < 0.01 = 5.99 m/s)

3. Migration speed
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Tidal

0.45 + 0.93 m/s
(range: < 0.01 = 5.99 m/s)

3. Migration speed

Non - tidal

0.15+ 0.25 m/s
(range: < 0.01 — 1.61 m/s)
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WRS impact



Tidal

0.45 + 0.93 m/s
(range: < 0.01 = 5.99 m/s)

3. Migration speed

Non - tidal

0.15+ 0.25 m/s
(range: < 0.01 — 1.61 m/s)
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3. Migration speed

Tidal Non - tidal
0.45 + 0.93 m/s 0.15+ 0.25 m/s
(range: < 0.01 - 5.99 m/s) (range: < 0.01 - 1.61 m/s)
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So, what does this all mean?
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Q Free flow = weirs (> 90%)
Q HP, locks, pumps < 50%
Q Fishing! Variable...
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February — May (Miller et al. 2015 Biol. Rev.)
2. Arrival time at sea

O Distance difference # time difference
- 40 - 50 km/day?

L 1 d
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February — May (Miller et al. 2015 Biol. Rev.)

2. Arrival time at sea
O Distance difference # time difference
—> 40 - 50 km/day?

80°W 70°W 60°W 50°W 40°W 30:‘W ZD:W 10°W 0° 10°E

L 1 d
0 1000 2000 miles

—

Marine speeds

Righton et al. 2016 Science Advances: 3 — 47 km/day
Verhelst et al. 2022 Scientific Reports: 7 — 45 km/day
Amilhat et al. 2016 Scientific Reports: 4 — 17 km/day
Huisman et al. 2016 MEPS: 12 — 25 km/day
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2. Arrival time at sea
O Distance difference # time difference
—> 40 - 50 km/day?

- Eels arrive at the next spawning season in SG?

80°W 70°W 60°W 50°W 40°W 30I°W

ZD:W 10°W

February — May (Miller et al. 2015 Biol. Rev.)
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Marine speeds
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Verhelst et al. 2022 Scientific Reports: 7 — 45 km/day
Amilhat et al. 2016 Scientific Reports: 4 — 17 km/day
Huisman et al. 2016 MEPS: 12 — 25 km/day
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1. Escapement SUCCesS
Q Free flow = weirs (> 90%)
Q HP, locks, pumps < 50%
QO Fishing! Variable...

2. Arrival time at sea
O Distance difference # time difference

3. Migration speed
O Standard/reference
O More cases needed




So, what does this all mean?

1. Escapement SUCCesS
Q Free flow = weirs (> 90%)
Q HP, locks, pumps < 50%
QO Fishing! Variable...

2. Arrival time at sea
O Distance difference # time difference

3. Migration speed
O Standard/reference
O More cases needed

4. Gaps
O Med?
O Macaronesian islands?
o Sex?




Store data in databases and help build the legacy!
e Studio

— etn R package (GitHub)

https://rshiny.lifewatch.be/etn

-data/

https://www.lifewatch.be/etn/

Data backup
* Reuse of data (ethics)

e Data standards

* FAIR principes

e Dataset citations!
pieterjan.verhelst@inbo.be
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https://rshiny.lifewatch.be/etn-data/
https://rshiny.lifewatch.be/etn-data/
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