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19 Anguilla eels in the world




Eel life cycle
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Important factors of eel biogeography

2. Length of larval duration
3. Spawning time
4. Temperature preference

5. Oceanic current availability



A. luzonensis
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Han et al. 2012 PLoS ONE
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Spawning site and dispersal range

A. japonica

A. luzonensis

A. marmorata

Han et al. 2016 MEPS



Important factors of eel biogeography

1. Spawning location

3. Spawning time
4. Temperature preference

5. Oceanic current availability



Segregation of American and European eel
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6-8 month > 1year
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Distribution ranges of
3 eel species

A. japonica
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Eel otolith age

Leander et al. 2013 ZS



Eel otolith age

_ _ Presumed
Locations Sampling date n Age* _
birth month

A. marmorata

Baler, Philippines Sep. 2013 110.1+6.02 May/Jun.
Cagayan, Philippines May 2008 143.0+ 11.1° Dec.

Gen. San., Philippines Sep. 2013 140.7 £ 6.6° Apr./May

Siouguluan River, Taiwan May 2008 146.1 + 14.1b Dec.
far

A. luzonensis near
Baler, Philippines Sep. 2013 116.2 + 6.42 May
Cagayan, Philippines Sep. 2009 127.2+7.5° Apr./May

Gen. San., Philippines Jul. 2013 137.9£10.7° Feb./Mar.

Siouguluan River, Taiwan]jar Oct. 2010 137.018.3b May/Jun.

*The 9 d of the preleptocephalus stage were added to the total age.

Han et al. 2016 MEPS



Eel larval duration and distribution

A. japonica

A. luzonensis

A. marmorata

Mean larval duration:

A. Japonica > A. marmorata > A. luzonensis
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2. Sustainable use of the eel resource
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Estimated age and otolith age of Japanese glass eel

Estimated Age  Counted Otolith Age  Time Difference Body Weight

SELTB LY S (Eeet) (day) * (day) (day) (Pieces per Kg)

I-Lan (ERA) 180 188.6 £ 9.3 0-10 5000-5500
Ping-Tung (F#ER) 190 190.4 + 12.4 0-10 50005500
Tanegashima Island fEFB) 200 207.7 £ 6.9 0-10 5000-5500
Mikawa Bay (=3a;&) 210 209.0 + 6.2 0-10 5500—-6000
Min River (BJiT) 210 206.1 + 10.9 0-10 5500—-6000
Sagami River ($8#&)1]) 220 215.4 + 6.5 0-10 5500-6000
Ichinomiya River (—&)II) 220 216.7 £ 5.3 0-10 55006000
Wen-Zhou GB#H) 220 215.4 + 13.9 0-10 6000-6500
Xiang-Shan (BEERERLL) 220 209.4 + 14.3 10-20 6500—7000
Je-Ju Island (GEH E) 220 2115+ 4.9 0-10 6000-6500
Shang-Hai (_Eif8) 260 223.2 +19.4 30-40 6500—7000
Ning-Bo (2&if) 260 209.8 + 8.0 50-60 6500—7000
Geum River (§8iT) 270 241.8 + 7.0 20-30 7000-7500
Yalu River (FB4%T) 330 240.0 + 11.2 90-100 8000-9000

* Unit; Mean £ SD

Han et al. 2019 Sustainability



Glass eel zone
L

The increment
rings in glass eel
zone are usually
obscure and may
stop formation
under low
temperature.
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Resource decline in 3 temperate eel species
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Japanese glass eel catch in East Asia
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Non-Quantitative data



Japanese eel listed in IUCN 2014 Red List
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Why does eel resource decline ?

Habitat
destruction

Overfishing

Global climate
change
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Eel habitat before




Eel habitat now




Dams and coastal reclamations

Geum River mouth dam
1.2 km

Saemangeum barrier
33.9 km

>33 km



Revetment of riverbank

V.S.

Kimura et al. 2012; Itakura et al. 2015



Satellite remote analysis of eel habitat loss in East Asia

USGS

Chronological Landsat
INELEETEWAR



Eel habitat in danger

East Asia long-term eel river habitat quality decline

Han et al. 2014 ECSS



Long term trend of eel HQI in Taiwan rivers

Long term changes of Habitat Quality Index
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Fate of the Japanese eel resource
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Conservation or Economy ?
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Which should be protected with priority?

Adult eel

Mortality

: 989%¢
Mortality 0

99%

Spawner
Mortality

Glass eel 09%

Egg



Benefit estimation

Catch one pair of spawners, you get only
2 individuals *50 USD/kg =

Release one pair of spawners, you may get

2%*1 million eggs *1% survival rate
*5 USD/glass eel = 1,000 USD




Suggested eel conservation plan

Estuary

Spawning

20-40% River

60-80%

Stock

releasing
Eel aquaculture

No fishing

For food



Better Conservation

Better Future Life

Thank You
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