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Eels

Is there more to eels than slime? An introduction to papers 
presented at the ICES Theme Session in September 2006
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T he follow ing 15 papers in  this issue o f  the ICES Journal o f  M arine 
Science are based  on  presentations given a t a Them e Session— “Is 
there m o re  to Eels th an  Slime?”— at th e  ICES A nnual Science 
C onference held in  M aastricht, the N etherlands, during  
Septem ber 2006. International involvem ent in  research o n  the 
E uropean  eel (Anguilla anguilla) started in  1968, w hen a draft 
synopsis o f  eel biology, fisheries, and aquacu ltu re  was prepared  
at the E uropean  In land  Fisheries A dvisory C om m ission  (EIFAC) 
session in  Rom e. By 1975, an ICES Eel W orking G roup  h ad  been 
set u p  (W GEEL), and  it  m et in  C openhagen to  docum en t in fo r­
m ation  o n  eel popu la tions and fisheries and, fo r th e  first tim e, to 
no te  declin ing  trends in catches. These were th e  subjects o f  a 
jo in t EIFAC/ICES sym posium  in H elsinki in  1976, w here m itiga­
tio n  by restocking was first proposed, along w ith  a call fo r further 
investigations o f  the species’ unusual biology. By 1982, however, it 
h ad  been recognized th a t eel catch data  were incom plete an d  un re­
liable, a n d  the collection o f new data at an in ternationa l level was 
given a low er p rio rity  than  investigations o f  eel biology, because 
the absence o f  knowledge o f  basic processes such as age d e te rm i­
n ation  an d  sex differentiation was blocking progress.

A t th e  1985 m eeting  o f  WGEEL in  Perpignan, France, th e  first 
real evidence o f  a rap id  decline in  recru itm en t was noted , based  on  
co m m on  trends in a num ber o f  glass eel fisheries. The 1993 W G 
m eeting was held  in  O lsztyn (Poland), by w hich tim e the decline 
in recru itm en t was well established, and  it was recognized that 
m ore research w ould  be needed to  identify  and address its 
causes. In  1996, th e  consequences o f the continued decline in 
recru itm en t and  observations o f  a rap id  spread o f  the sw im bladder 
parasite Anguillicola  focused a tten tion  o n  the need to  p ro tec t the 
E uropean  eel. This led  to  the ICES A dvisory C om m ittee on 
Fisheries M anagem ent in  1998 advising th a t th e  stock was a t a h is­
torically low level, ou tside safe biological lim its, and  suffering a 
m assive an th ropogen ic  im pact; it  gave the precau tionary  advice 
(there was no quantita tive assessm ent) th a t a  p ro tec tion  plan 
and  em ergency m easures were required urgently.

M eanw hile, ICES tried  to develop eel assessments by  enco u ra ­
ging national an d  local data collection (th rough  country  reports), 
along w ith  in ternationa l com pilation o f  these data to conduct
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tren d  analyses o f  yields, stocks, and recru itm ent. The w orking 
g roup  has identified p o ten tia l causes o f  th e  dow nw ard trends, p ro ­
posed  precautionary m an agem en t targets, and  suggested m itiga­
tio n  m easures in relation  to  conservation  objectives. I t was 2003, 
however, before the E urop ean  Com m ission took  up  th is advice 
in its proposal to  in tro d u ce  a Recovery P lan  w ith Em ergency 
Measures. A Regulation, in itia ted  by th e  C om m ission  and  devel­
oped w ith  in p u t from  all M em ber States, was finally accepted by 
th e  EU Parliam ent in  July 2007.

Im plem entation  o f  th is regu la tion  will depend greatly o n  scien­
tific knowledge o f  th e  eel and  its  fisheries, and the C om m ission has 
held a n um ber o f  m eetings an d  com m issioned studies to  develop 
national eel m anagem ent p lans and associated data  collection and 
analyses. These initiatives have generated new  in fo rm ation  o n  the 
biology, popu la tion  genetics, dem ography and  dynam ics, iife- 
h istory  energetics, m igra to ry  behaviour, and  reproductive studies 
o f  anguillid species th a t occupy oceanic, coastal and fresh-w ater 
environm ents, and the w hole gam ut o f  an thropogen ic im pacts 
o n  these processes, from  chem ical con tam ination , fishing, and 
h ab ita t destruction, to clim ate change and parasites. The well- 
know n result o f  all these im pacts is th a t recru itm en t o f  glass eels 
to  con tinen tal waters has fallen steeply in  the past 30 years 
(Figure 1), and the associated decline in  fresh-w ater populations 
o f  grow ing yellow eels and  in  th e  escapem ent o f  silver eels back 
to  th e ir oceanic spaw ning grounds is reflected in a decline in 
catches since the early 1960s (Figure 2).

The ICES Them e Session in  2006 prov ided  a p la tfo rm  for 
exchange o f  in form ation  and  ideas concerning these new  research 
findings and their relevance to  p rov id ing  a scientific basis fo r con ­
servation  o f  eel stocks. O ver tw o  days, a n  audience o f  up  to  100 
scientists absorbed th e  con ten ts o f  26 verbal presentations and 
11 posters that came largely from  w ithin Europe and  concerned 
th e  European eel, b u t also co n tribu tions o n  o th er species o f  eel 
from  C anada, Japan, Taiwan, and  New Zealand.

A lthough m uch o f  th e  w ork  presented  is still a t an early stage, it 
is clear that exploitation m ay be ju s t one o f  th e  causes o f  eel p o p u ­
la tion  decline, a lthough a reduction  in  fishing m orta lity  m ay 
appear to  be the m ost im m ediate  so lu tion  to  a  growing lack o f
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Figure 1. T re n d s  in  in d ices  o f  E u ro p e a n  glass ee l c a tc h  p e r  u n i t  
e f fo r t  ( d a ta  f ro m  t h e  jo in t  EIFAC/ICES W o rk in g  G ro u p ) .

reproductive capacity. A lthough few presentations dwelt on  this, 
som e speakers described initiatives to  assess directly o r  to  m odel 
the sta tus o f  eel popu la tions (papers by  Bark, by Breteler, by 
Jellyman, and  by S im on, the first th ree w ith  co-authors) and  to 
elucidate and  quantify  b o th  anthropogenic im pacts and potential 
rem edial m easures in  specific river catchm ents. M any o f  the 
m odels being  developed w ithin national research institu tes for 
th is purpose  in  response to  the European C om m ission’s proposed 
Eel Recovery P lan  w ere evaluated at a recent E U -funded w orkshop 
(FP6 project 022488 SLIME, hence the title o f  the T hem e Session), 
e.g. the papers by  A praham ian  and  by Bevacqua, and their respec­
tive co-authors.

T he num ero u s environm ental im pacts on the eel include 
aspects related to  its position  in  the ecosystem (as predator, and 
as prey), b u t the m ost w orrying effects are related to its com plex 
lifestyle and  its vulnerability  to  barriers to  m igration , as well as 
to  parasites and  disease, to  bio-accum ulation  o f  chem ical con ­
tam inan ts th a t d isrup t biological functions, and to  changes to 
w ater quan tity  and  quality  b rough t about directly th ro u g h  in d u s­
tria l and  agricultural developm ents o r  th rough  the effects 
o f  clim ate change (including N o rth  A tlantic O scillation and  El 
N iño  effects; e.g. the pap er by Kim and his co-authors). 
P resentations were given th a t began to  describe and  quantify  
m any  o f  these issues, b u t  it is clear th a t it is still n o t possible to 
ap p o rtio n  b lam e for th e  decline in  any m eaningful way. Several 
speakers stressed the im p o rtan t role th a t density-dependent regu ­
lation plays in eel p o p u la tio n  dynam ics, possibly in  b o th  oceanic 
(depensatory) and  con tinen tal (com pensatory) phases (papers 
by  Ä ström  a n d  by  A praham ian  and th e ir co-authors), b u t q u an ti­
fication o f  these crucial processes requires fu rther investigation. 
M itigation m easures, such as fish passes fo r upstream  m igration 
and re-stocking w ith  glass eels o r elvers were discussed (e.g. the 
pap er firs t-au tho red  by  Beaulaton), together w ith  the potential
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Figure 2 . T re n d s  in E u ro p ean  e e l la n d in g s  d a ta , a s  r e p o r te d  t o  th e  
FAO. T h is  g ra p h  s h o w s  all se r ie s  t h a t  s ta r te d  in 1950  o r  be fo re .

fo r efficient deflection schem es at hydropow er stations, tun ed  to 
river runs and  peaks in silver eel m igrations (papers by  Jansen 
and  by  W in ter and their co -au tho rs). A part from  being a victim  
o f  env ironm ental pollution, th e  eel has also been proposed as a 
useful b io -ind ica to r o f lipophilic pollu tants, because w ater-phase 
concen trations below  detection  levels accum ulate in  the eel’s 
fatty  tissues and  provide a good  op p o rtu n ity  for m on ito rin g  (see 
th e  p aper by  Belpaire and his co-au tho r).

Several o f  th e  presentations described new  w ork  on  the 
m ovem ent and  m igra to ry  behav iour o f  eels, th rough  d irec t obser­
vation  o f  glass eels in  estuaries (e.g. th e  paper by Bult and  his 
associates), th e  use o f  telem etry and data storage tags w ith  silver 
eels (see the pap er by W esterberg and  his co-w orkers), and  exam ­
ination  o f  environm ental “signatures” in  o to lith  chem istry, using 
Sr:Ca, for exam ple (although n o  papers on  th is top ic  are published 
here). T he presentations p rom ised  scope for new insights in to  
popu la tio n  dynam ics and stock assessm ents (including estim ates 
o f  silver eel escapem ent), bottlenecks in  p roduction , and  rem edial 
m easures. Additionally, otolith  analysis perm itted  d iscrim ination  
o f  n a tu ra l recruits from  trap p ed  and transported  anim als, and  
th e  app lication  o f  genetics in  m anagem ent was discussed by 
M aes and his associates.

The general conclusion was th a t the ICES Them e Session on  
eels achieved its goal in  raising the profile o f  the m u ltitu d e  o f  
issues su rro u n d in g  the sustainability o f  th e  European eel (as a 
species, i f  no t as an  exploitable resource), inform ed those tasked 
w ith  developing national m anagem ent plans fo r stock recovery, 
and  established personal and professional links betw een scientists 
w orking in  m an y  different disciplines and  over a num ber o f  con­
tinents. W e h o p e  th a t th e  papers following th is b rief In troduction  
p rovide am ple evidence o f this.
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