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Méthode actuelle : description et limites (Cassou-Leins & Cassou-Leins 1980)

Estimation des géniteurs sur les frayères

Nombre de bulls entendus 
sur des portions de nuit
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Figure 12 : Courbe de CASSOU-LEINS 

Tableau 1 : Exemple d’extrapolation 

Extrapolation à la nuit entière et 
aux nuits non échantillonnées

÷ nombre de bulls par 
individu ( = 5, ou 7, ou 10)

S PAW N I N G B E H AV I O U R O F A L O S A A L O S A 2267

(a)

(b)

(c)

Fig. 2. Schematic drawing of documented spawning phenomena. (a) Typical mating event performed by one
male and one female. Individuals swim in a circle close to each other, release their sexual products in a
growing cloud and leave. (b) Drifting cloud originated in a successful spawning. (c) Mating attempt: two
Alosa alosa swim in a circle for a short time and part without generating a cloud.

5 m in low frequency mode (Fig. 4). This allowed the coverage of a larger area. Mat-
ing events were characterized by unique echo patterns in DIDSON maximum intensity
echograms. Depending on the aspect angle the circling A. alosa produced zig-zag traces
resulting in a cloud. A pan adjustment perpendicular to the current produced the most
striking patterns [Fig. 1(a)].

A total number of 171 mating events, 374 mating clouds and 47 mating attempts
were detected during three consecutive night time observations. The spawning activity
peaked between 0130 and 0200 hours (Fig. 5). The highest number of mating events
(62) and clouds (120) and a low number of mating attempts (2) was observed during
this period (Fig. 5). The count of mating attempts was comparatively low and reached
its maximum (14) between 0100 and 0130 hours (Fig. 5).

During the three nights of hydro acoustic assessment the spawning activity
increased, measured by the number of counted mating events and clouds in the
sonar videos. This was consistent with the rise in activity depicted by the mating
sounds, although the highest number of mating events was measured in the second
night (Fig. 6).

Although the majority of mating events were performed by one pair each (c. 70%),
the numeric analysis revealed that there were more than two A. alosa involved in a
mating event in some cases [Fig. 7(a)]. Almost 70% of the matings showed one or two
A. alosa leaving the mating event. A noticeable number of mating events, however,
were detected with three or even up to five A. alosa joining (c. 31%) [Fig. 7(a)] and
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x nombre d’individus par 
bull (= 2)

Mais
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Modèle de simulation de la 
reproduction dans une 

population

Nombre de femelles simulées

Plan d’échantillonnage
Données observées 
(nombre de bulls/nuit)

Données virtuelles (nombre de bulls/nuit)

= Nombre estimé de femelles !

Méthode proposée : principe et validation

Données comportementales (Nivelle 2017)

Approximate Bayesian Computation (ABC)

31 [23 – 41] femelles estimées
31 [22 – 39] femelles présentes (piégeage) 

a priori

a posteriori

208 bulls enregistrés 
(max=35/nuit)

40 nuits 
d’enregistrement

Nivelle 2018
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Méthode proposée : implémentation
https://ctentelier.shinyapps.io/alose_abc/ https://github.com/CedricTentelier/Alose_ABC

https://ctentelier.shinyapps.io/alose_abc/
https://github.com/CedricTentelier/Alose_ABC
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