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tidal limit

counter current
swimming behavior

transition of behavior
(McCleave & Wippelhauser, 1987)

probably delay for migration

settelment within  the 
the lower parts of the catchment

Selective Tidal Stream Transport (STST)
(McCleave & Kleckner, 1982) 

biological clock to time their sojourn in 
the water column

THE COLONIZATION PHENOMENON
2

Edeline, Dufour & Elie, American Fisheries Society Eel Symposium, Quebec, August 2003



2

International Eel Symposium, AFS Meeting, 11-13 August 2003, Quebec (Canada)

The material in this file is copyright © 2003 by the authors

POSSIBLE CAUSES OF THE ESTUARY COLONIZATION

The internal mechanisms determining migrating behavior
and its stoppage in glass eel are not understood

Shift from STST behavior toward a bottom 
dwelling behavior 

STST behavior not in phase with the flood tide

Incapacity to get over the tidal limit
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Our hypothesis : the thyroid hormones (THs)

T4 plasma level is linked to the climbing behavior of 
A. rostrata yellow eel (Castonguay et al., 1990)

THs are supposed to play a role in the rheotactic behavior
in glass eels and elvers (Fontaine, 1975)

THs control the migrating behavior in salmonids 
(Eales, 1979; Iwata, 1995)

THs are implicated in many biological functions such as 
metabolism, osmoregulation, growth, reproduction… (Eales, 1979)
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T4
thyroxine

prohormone

T3
triiodothyronine
active hormone

thyroid gland deiodination

THYROID HORMONES

We used whole body T4
levels as proxi for  the 

thyroid gland synthesis 
activity

T4 level depends 
mainly on thyroid 

gland synthesis 
activity, but also on
deiodination rate

T3/T4 ratio 
reflects the

deiodination
activity

whole bodyT3
level reflects the
amout of active 

hormone in tissue

elimination 
routes

T3 level depends 
on deiodination
and eleminiation

rates
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STUDY SITE: THE ARZAL DAM, AN ARTIFICIAL
TIDAL LIMIT

estuary

Vilaine River

eel ladder trap

netting during flood tide:
flood tide glass eels

netting during ebb tide:
ebb tide glass eels

sampling in the trap up the eel ladder:
trap glass eels

night of April 16th

night of
April 16th

night of
April 23rd

dam
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?nohigh
Swimming 
against the 

current
Ebb tide 
netting

nonolow
Swimming 

with the 
current

Flood tide 
netting

yesyeshighclimbingtrap

Transition 
of behavior

Getting 
over of the 
tidal limit

Locomotor 
activitybehaviorCatching 

mode

ECOLOGICAL SIGNIFICANCE OF THE CATCHING MODE
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In the  field:
glass eels were
frozen in liquid 
nitrogen vaps

individual T3 and T4 levels assessed by RIA

PROTOCOL

whole body eth-PTU 
extraction

vaccum dryingsample retaken in 
SPB-PTU

In the laboratory:
whole body extraction 

(adapted 
from Tagawa & Hirano (1987)) 

229 glass eels
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T3 levels

ebb flood trap
0
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(ng
/g)

* this suggests that whole body 
T3 level is linked to the 

metabolic activity

climbing and swimming against the 
current behaviors may represent similar 

metabolic activity

whole body T3 level seem 
to increase with locomotor

activity 
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T4 levels

ebb flood trap
0
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T4 surge is not necessary for 
the acquisition of the

counter current swimming 
behavior

Support the hypothesis that an 
increased thyroid gland 

activity is necessary for the 
transition of behavior and 
the tidal limit getting over

These results suggest that the the transition of 
behavior is not limited to the acquisition of the 

counter current swimming behavior

Ebb tide glass eels had probably 
not carried out their transition of 

behavior when captured
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T3/T4 ratio
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*

This suggests that glass eels caught swimming against the 
current in the estuary were in physiological distress
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pituitary
physiological distress, fasting

(Marchelidon et al., 1996;
Lambert et al., In Press)

This would confirm that swimming against the current is unfavorable for 
the up-estuary migration. Does it favour the stopping of migration and 

the colonization of the estuaries?

DeLuze & Leloup
(1984)

GH

+thyroid
gland T4 T3

this could have result in a too high energetic cost of migration for unfed 
individuals, inducing a physiological distress

This suggests that ebb tide glass eels were not carrying out their 
transition of behavior, but were swimming not in phase with the flood 

tide because of a dephased biological clock
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GENERAL CONCLUSION
THs are implicated in the migrating behavior in A. anguilla glass eels 

and thus may play a role in the colonization of the estuaries by 
glass eels

Study THs levels in  glass eels which had stopped their migration

Study the getting over of the tidal limit in natural conditions,
with no need for climbing for individuals

We will soon work to specify if T4 surge induces or  is a 
consequence of the increased locomotor activity

We will also study the effect of T4 on rheotactic behavior
of glass eel in order to specify their role in the transition of behavior

PROSPECTS
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