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Abstract: The European eel (Anguilla anguilla, Linnaeus 1758) is a catadromous fish with significant
cultural, scientific, and commercial value. The protection of this species is particularly difficult
because the biology of the eel life cycle remains unknown in many aspects. The European eel
(A. anguilla) population has declined alarmingly over the past 30 years; this condition has led to
questions about the long-term welfare of this species. This work aims to perform a histological
analysis on gonad samples from European eels coming from four different lagoons of the North
Adriatic at different stages of silvering, and to evaluate the maturation of the gonads. For this study,
a total of 859 wild eels were captured from four different lagoons using the “lavoriero”. Subsequently,
the biometric parameters were collected. Seventy-nine female eels were randomly selected, dissected,
and the gonads were removed for histological analysis. Sections of 4 µm were cut and stained with
hematoxylin and eosin (H&E). Histological observations of germ cells at the light microscopy level
allowed for the characterization of six steps of oocyte maturation. Valle di Comacchio had the highest
levels of oocyte maturation, while Valle Ca’ Pasta had the lowest. Eels with silver index III had an
oocyte maturation nearly equal to that of eels at stages IV and V of silvering. Considering the results,
we can affirm that eels from North Adriatic lagoons have high oocyte maturation levels and high GSI
value indices at silvering stage III. The following experimental work shows that the levels of oocyte
maturation are higher even at lower silver index levels. It can be hypothesized that in these eels, the
transition from yellow to silver eel occurs faster in relation to the high trophic availability in North
Adriatic lagoons.

Keywords: European eel; silvering; gonadal maturation; spawners quality

1. Introduction

Freshwater eels, genus Anguilla, are distributed widely across much of the globe, from
tropical to temperate regions, and they consist of 19 species and subspecies [1,2]. Most
studies in recent years have focused on eels of temperate habitats such as the Japanese eel
(Anguilla japonica), the European eel (A. anguilla), and the American eel (A. rostrata), which
are distributed in regions found between mid and high latitudes [3]. The members of the
Anguilla genus are catadromous fish with an oceanic and continental phase. One of the gaps
in knowledge concerning the eel life cycle relates to the oceanic phase as it is challenging to
observe them during their marine life stages. The life history of this fish depends strongly
on oceanic conditions; maturation, migration, spawning, larval transport, and recruitment
dynamics are completed in the open ocean [4]. The European eel is distributed from
North Cape in Northern Norway, southwards along the coast of Europe, all shores of the
Mediterranean, and on the North African Coast [5,6]. The available information indicates
that the stock has severely declined in most of its distribution area, and the population has
decreased dramatically since the 1980s [7,8]. The European eel is now classified as “critically
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endangered” according to the International Union for Conservation of Nature (IUCN).
Several conservation actions have been applied over the years: in 2007, the European Union
adopted a management plan to recover the European eel stock through an EU regulation
(EU 1100/2007). In 2010, another measure adopted was the prohibition of the trading of
glass eels outside the European Union, and since 2018, 3-month fishing closures have been
implemented at the EU level. In the last stage of life in freshwater, eels undergo several
morphological and physiological changes to adapt to the long migration [9,10]. These
changes are thought to be closely related to gonadal development [4,9,11,12]. Downstream
migration is a specific life-history event for eels that marks the end of the passive growth
phase (yellow stage) and the beginning of the migratory phase (silver stage). As eels
grow and prepare for the long migration, it is of key importance that they accumulate
a large amount of lipids, according to Boëtius and Boétius [13]. Optimal trophic and
environmental conditions allow for favorable lipid accumulation that is necessary for
gonad development and help eels to reach sexual maturation and successfully complete
migration [14]. According to this, the process of silvering is also more flexible than generally
presumed [14] and can be influenced by several trophic and environmental factors [15–18].
Information on the gonadal stage and morphological indices are necessary for a better
selection and the release of sexually mature individuals that are ready to migrate, as
requested by the EU directive. In addition, they can provide guidelines on how to regulate
the various factors that influence maturation [19] and thus be of great support for artificial
reproduction, which has been showing encouraging results in the last decades [20–22]. Over
the years, various methods for assessing eel maturity have been developed; in European
eels, one of the methods is based only on the change of patterning, and it is used to
differentiate the two stages of the yellow and the silver eel, as the “migratory” eels often
show a white-silver belly and a black dorsal back. However, most migratory eels often
show intermediate characteristics, such as bronze belly and sides. Thus, the color criterion
is subjective and unreliable [23].

Pankhurst [9] proposed another method for distinguishing yellow and silver female
eels. The author developed an index based on eye surface area, which increases at the
migratory stage, and set a threshold of 6.5 for sexually maturing European eels. Another
non-invasive method is the silver index, developed by Durif et al. [15,24,25], which divides
the maturation process of both female and male adult eels, relying only on external mor-
phological parameters that mainly concern the length and weight of the animals and some
characteristics of the eye and the pectoral fin. Five stages were defined for female eels: a
growth phase (stages FI and FII), during which eels become sexually differentiated, and
a pre-migrating stage (FIII), characterized by the beginning of gonadal development in
females. The migratory stage is divided into two groups: stage FIV and stage FV, character-
ized by a significantly regressed digestive tract, higher gonadotropin levels, and elongated
pectoral fins.

Another technique is gonadosomatic index (GSI) measurement, which is an invasive
method requiring the killing of eels, often used to compare the reproductive status between
individuals or between different groups of individuals [26]; it has been widely used to
describe the timing and duration of the breeding season [27]. Several studies have suc-
cessfully used GSI values to improve accuracy in determining the maturity stage [28–31].
This technique allows for the identification of mature and immature animals. However, the
correlation between morphological changes and gonadal development is still not clear [14].
Thus, integrating morphological and histological analyses might be valuable for a more
precise definition of the maturation degree. Histological evaluation is based on the study
of cellular structures within the ovaries or testes, proving to be a much more accurate
technique for the assessment of gonadal maturation. However, histology is expensive,
time-consuming, and requires specialized laboratory equipment.

Italian eel production is characterized by an extensively managed eel population in
coastal lagoons, half of them being in the North Adriatic area. In this area, European eels
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are reared extensively via the traditional Vallicoltura [22,32,33], carried out in the Valli, a
sector of a lagoon or enclosed earthen pond [33].

This study aims to perform a histological analysis on samples of European eel gonads
from several lagoons of the Po River Delta at different stages of silvering, and to evaluate
gonad maturation. This will increase the knowledge on these North Adriatic populations,
allowing for the development of a maturation assessment protocol that is as accurate
as possible.

2. Materials and Methods
2.1. Sampling of Eels

A total of 854 European eels were caught using the “lavoriero”, a traditional V-shaped
weir that captures eels as they begin to move from the lagoon into the open sea. The eels
were handled in accordance with the regulations concerning the protection of experimental
animals (Dir. 86/609/EEC) and the Ethic Committee of Bologna University regulation
(prot. 575/2016). Samplings of A. anguilla were performed in four different lagoons during
the autumn/winter period of 2020. More specifically: Valle di Comacchio (44◦36′20′′ N
12◦10′11′′ E—10,000 ha, brackish waters), 320 eels; Valle Nuova (44◦48′12′′ N 12◦15′16′′

E—200 ha, saltwater), 254 eels; Valle Ca’ Pasta (44◦58′07.7′′ N 12◦19′21.3′′ E—240 ha,
freshwater), 112 eels; Valle San Carlo (44◦59′51.0′′ N 12◦27′21.3′′ E—460 ha, saltwater),
168 eels (Figure 1).
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Figure 1. Map of the sampling areas in lagoons of the Northern Adriatic Sea. The map shows the four
lagoons used for sampling: Valle di Comacchio (44◦36′20′′ N 12◦10′11′′ E), Valle Nuova (44◦48′12′′ N
12◦15′16′′ E), Valle Ca’ Pasta (44◦58′07.7′′ N 12◦19′21.3′′ E), Valle San Carlo (44◦59′51.0′′ N 12◦27′21.3′′ E).

All the caught eels were anesthetized in a 1:10 solution of carnation oil dissolved
in 70% ethanol directly in the field and were subjected to the detection of morphometric
parameters: body length (BL—cm), body weight (BW—g), horizontal eye diameter (Edh—
mm), vertical eye diameter (Edv—mm), and pectoral fin length (PFL—mm). Then, the



Appl. Sci. 2022, 12, 2820 4 of 13

Fulton condition factor (K), eye index (EI), and pectoral fin length index (PFLI) were
calculated according to the formulae below.

Fulton condition factor (K):

K = 100 ∗
(

BW
BL−3

)
Eye index (EI):

EI = 100 ∗ (((EDh + EDv) ∗ 0.25)2π ∗ (10∗BL)−1)

Pectoral fin length index (PFLI):

PLFI = 100∗PLF ∗ BL−1

The initial stage of eels relative to the silvering process (silver index, SI) was deter-
mined according to the classification system described by Durif et al. [15], where stages FI
and FII correspond to resident eels, FIII to pre-migrant eels, and FIV and FV to migrant eels.

2.2. Gonad Sampling

A total of 10% of eels in each lagoon, proportional to the silver index stage, were
transported to the laboratories of the DIMEVET-Cesenatico. The eels were sacrificed with
an overdose of 2-phenoxyethanol (800 ppm). The eels were dissected, and the gonads
were removed. The gonads were weighed (GW), and the gonadosomatic index (GSI) was
calculated as follows:

GSI =
(

GW
BW

)
∗ 100

where GW is the Gonad weight (g), and BW is the Body weight (g).
Fragments of gonads were fixed in 10% formalin. They were then dehydrated in

a solution with ethanol and then embedded in paraffin. Sections of 4 µm were cut and
stained with hematoxylin and eosin (H&E) [28].

Histological sections were evaluated with a light microscope to estimate the maturation
degree of the gonads according to Grier et al. [34], following the division shown in Table 1.

Table 1. Division of oocyte development into three level: periods, stages, steps [34].

Stages Codes Steps

Oogonia proliferation OP Frequently form cell nest

Chromatin nucleolus (CN)

CNI Leptotene

CNz Zygotene

CNp Pachytene

CNed Early diplotene

Primary Growth (PG)

PGon
One nucleolus (single nucleolus
occupying the whole vesicle and

presence of Balibiani’s body)

PGmn
Multiple nucleoli (multiple nucleoli

scattered irregularly within the
germinal vesicle)

PGpn
Peronucleolar (all nucleoli begin to be
oriented around the membrane of the

germinal vesicle)
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Table 1. Cont.

Stages Codes Steps

PGod Circumnuclear oil droplets (first lipid
droplets begin to appear)

PGca Cortical alveolar (presence of cortical
alveoli at the periphery of the ooplasm)

Secondary Growth (SG)

SGe

Early secondary growth or early
yolked oocytes

(deposition on periphery of the first
yolk globules)

SGI
Late secondary growth or late yolked

oocytes (diameter of the oocyte
significantly increases)

SGfg Full-growth oocytes (yolk distributed
throughout the oocyte)

Oocyte Maturation (OM)

OMegv Eccentric germinal vesicle (oil droplets
become one globule)

OMgvm Germinal vesicle migration to animal
pole (oocyte hydrates)

OMgub Germinal vesicle breakdown (oocyte
hydration near completion)

OMmr Meiosis resumes, 2nd arrest

Ovulation (OV) OV Oocyte emerges from the follicle,
becomes an egg

The diameters of 20 oocytes from each specimen were measured randomly, and the
corresponding stage was established on the basis of the most advanced oocyte stage
observed in the histological sections. All data from each slide were averaged to obtain
a single value for each individual. Samples with oocyte maturation starting from the
circumnuclear oil droplet (PGod) step, i.e., oocytes in which all lipid droplets are arranged
around the germinal vesicle and have a diameter of around 70–80 µm, were considered
mature enough. [23,35,36]. The distribution of oocyte maturation values in each lagoon was
evaluated with the data obtained. The levels of oocyte maturation within each silver index
stage were then represented with a histogram. Lastly, the relationship between oocyte
maturation levels/silver index and IGS values was represented with boxplots.

2.3. Statistical Analysis

Normal distribution of data was first evaluated by applying the Shapiro–Wilk test.
Given that all data were not normally distributed, non-parametric statistical tests were
used. Boxplot figures between maturation level/silver index values and GSI values were
made to analyze the trend of observations. A Chi-square test was performed between two
categorical variables (i.e., silver index and maturation levels) to test the independence of the
two variables. A Pearson’s correlation was conducted to study the correlation between GSI
values and the levels of oocyte maturation. All tests were carried out using the software
R version 4.1.0 (18 May 2021). A p-value < 0.05 was considered to indicate statistical
significance in all tests.

3. Results
3.1. Measurements

Regarding the silver index values, the number of resident eels (FII) in the four lagoons
was low, with a higher percentage for Valle Nuova (Table 2). Valle Ca’ Pasta had the
highest percentage of pre-migrant eels, followed by Valle Nuova and Valle San Carlo, and
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the percentage of migrant eels (FIV-FV) in Valle Comacchio was more significant than in
other lagoons. The percentage of migrant eels at the FIV stage tended to be low, and in
Valle Nuova, there was an absence of migrants at the FIV stage and a lower number of
eels at the FV stage as compared to eels at the FIII stage (Table 2). From the analysis of
morphometric parameters, the values of BW, BL, and K showed an increasing trend from
resident eels and pre-migrants to migrants (FIV). The same general trend was observed in
gonadal development (GSI) (Table 2). As regards migrant eels (FIV and FV), those with the
largest size and most favorable K-factor for the weight parameter were females from Valle
di Comacchio. In contrast, the migrating eels with the highest GSI were FIV females from
the San Carlo lagoon.

Table 2. Morphometric parameters and silvering indices of the four eel populations. Data are reported
as mean ± s.d.

Lagoon (Tot. Eels
Sampled) Parameter

Resident Pre-Migrant Migrant

FII FIII FIV FV

VALLE DI
COMACCHIO

(320)

% 3.2 29.7 65.9 1.2

K 1.79 ± 0.17 2.06 ± 0.22 2.23 ± 0.23 1.95 ± 0.17

GSI
n. 32 0.71 ± 0.17 1.65 ± 0.23 1.70 ± 0.16 1.74 ± 0.22

Body Weight (BW) 404.3 ± 145.7 996.45 ± 119.36 1366.94 ± 221.99 755.00 ± 175.04

Total Body Length (BL) 601.1 ± 52.7 786.12 ± 43.12 848.67 ± 50.56 726.25 ± 57.17

VALLE NUOVA
(254)

% 5.5 73.2 - 21.3

K 1.75 ± 0.22 1.81 ± 0.15 - 1.83 ± 0.23

GSI
n. 25 0.62 ± 0.26 1.63 ± 0.19 - 1.96 ± 0.12

Body Weight (BW) 433.92 ± 130.46 557.09 ± 89.00 - 554.29 ± 113.00

Total Body Length (BL) 620.00 ± 62.52 673.61 ± 36.20 - 670.87 ± 46.26

VALLE CA’PASTA
(112)

% 1.8 76.8 7.1 14.3

K 1.52 ± 0.07 1.94 ± 0.17 2.18 ± 0.14 1.92 ± 0.18

GSI
n. 11 0.46 ± 0.04 1.53 ± 0.26 1.77 ± 0.25 1.53 ± 0.18

Body Weight (BW) 413.50 ± 8.77 747.43 ± 128.71 1020.48 ± 146.79 737.50 ± 90.23

Total Body Length (BL) 648.50 ± 4.95 726.43 ± 43.26 775.13 ± 33.63 726.69 ± 35.60

VALLE SAN
CARLO

(168)

% 1.8 55.3 3.0 39.9

K 1.66 ± 0.25 1.70 ± 0.17 1.99 ± 0.24 1.65 ± 0.20

GSI
n. 17 0.70 ± 0.10 1.46 ± 0.33 2.08 ± 0.39 1.57 ± 0.13

Body Weight (BW) 492.37 ± 57.53 616.80 ± 118.34 1143.90 ± 194.42 577.56 ± 112.70

Total Body Length (BL) 668.67 ± 34.00 711.19 ± 41.61 831.80 ± 52.77 702.85 ± 39.52

Finally, there was a strong reduction in size and K-factor in the transition of the eels
from FIV to FV, and partly (Valle Ca’ Pasta and San Carlo) in GSI.

3.2. Histological Analysis

Histological observations of germ cells allowed for the characterization of six steps of
oocyte maturation—five steps in primary growth and one in secondary growth (Figure 2):

- One-nucleoli (PGon): characterized by only one nucleolus inside the germinal vesicle,
the absence of lipid droplets, and a reduced oocyte diameter of about 32.5 µm;

- Multiple nucleoli (PGmn): characterized by multiple nucleoli inside the germinal
vesicle arranged randomly. There is also the presence of globular masses called
Balbiani’s bodies within the cytoplasm;
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- Perinucleolar (PGpn): characterized by the presence of the first lipid droplets and the
increase of the oocyte diameter to around 60 µm;

- Circumnuclear oil droplet (PGod): characterized both by the position of nucleoli that
is arranged peripherally and by the increase of lipid droplets around the germinal
vesicle. The oocyte diameter is around 75 µm;

- The cortical stage (PGca) is characterized by an increase in lipid droplets arranged
around the germinal vesicle and the presence of cortical alveoli in the periphery. The
oocyte diameter is around 80 µm;

- Early secondary growth (SGe): this stage is characterized by the presence of yolk at
the periphery of the oocyte. The oocyte diameter is around 95 µm.
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In Figure 3, the distribution of maturation levels within the four considered lagoons
is shown. Valle di Comacchio has the highest maturation levels, with higher oocyte
maturation in 74% of the cases, followed by Valle Nuova with 69%, Valle San Carlo with
62%, and finally, Valle Ca’ Pasta with 45%. In Valle di Comacchio, a greater variability
was found for the various levels of oocyte maturation and very low levels of maturation,
but the predominant level was PGod. On the other hand, Valle Nuova had high levels
of maturation with a prevalence of PGca. In Valle Ca’ Pasta, 55% of the samples had a
low level of maturation, and PGpn predominated. Finally, in Valle San Carlo and Valle di
Comacchio, the situation was more heterogeneous, with greater variability.
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Figure 3. Distribution of the maturation stages of sampled eels in each lagoon. COM = Valle di
Comacchio; VN = Valle Nuova; CA = Valle Ca’ Pasta; SC = Valle San Carlo. PGon = one-nucleoli
stage, PGmn = multiple nucleoli stage, PGpn = perinuclear stage, PGod = circumnuclear oil droplet
stage, PGca = cortical stage, SGe = early secondary growth stage.

The chi-square test showed a significant relationship between the two categorical
variables of silver index and maturation stages (p < 0.023).

As shown in Figure 4, the levels of oocyte maturation vary within the various stages of
the silvering index. At silvering stage FII, 50% of oocytes were at PGon and 50% at PGmn.
At silvering stage FIII, the situation was heterogeneous, with maturation values ranging
from PGmn to SGe and 61% of oocytes showing a degree of maturation equal to or higher
than PGod. At silvering stage FIV, the levels of oocyte maturation increased and ranged
from PGod (50%) to SGe. Finally, at silvering stage FV, only the maturation stages of PGpn
(67%) and PGca (33%) were present.
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Figure 4. Percentage of eels at each oocyte maturation stage, at different stages of silvering of the
sampled eels. PGon = one-nucleoli stage, PGmn = multiple nucleoli stage, PGpn = perinuclear stage,
PGod = circumnuclear oil droplet stage, PGca = cortical stage, SGe = early secondary growth stage.

In Figure 5, the increase in GSI values depending on oocyte maturation is illustrated.
Higher variability can be found in the stage of maturation of secondary growth. There are
outliers for the stages of PGpn and PGca, but the average values of each maturation level
increase with increasing GSI.
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An analysis of the correlation between the maturation stages and the GSI values shows
a significant correlation (p < 0.018) and a positive correlation index of 0.65. As shown in
Figure 6, the GSI values increase with the silver index. However, the observations at stage
V have lower GSI values than stage IV.
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4. Discussion

The objective of this study was to evaluate the gonadal maturation stage of European
eels at various stages of silvering in four lagoons of the Po River Delta. Generally speaking,
the results showed a strong presence of silver eels (SI III–V) in the populations surveyed
(>94.5%): the percentage of migrating eels with silver index IV–V was highest in Valle di
Comacchio, followed by Valle San Carlo, Valle Nuova, and finally, Valle Ca’ Pasta, with
20% of eels ready to migrate. This difference between the lagoons can be explained by the
different environmental and trophic conditions [25,32,37,38] found in each valley despite
their proximity and belonging to the same geographical area. De Leo and Gatto [39], for
example, have shown that Valle di Comacchio, characterized by strongly brackish waters,
has an incredibly large and abundant spectrum of prey (mainly clupeids and engraulids),
therefore eels can grow well because there are favorable environmental conditions, not
only for growth but probably for gonadal development as well. Likewise, Acou et al. [40]
demonstrated that brackish waters such as the Vaccarès lagoon (France) were more favor-
able growth sites than freshwater environments. This could explain why the eels from Valle
Ca’ Pasta, the only freshwater eels, had the lowest GSI values. The results also confirm
the hypothesis of Svedäng et al. [14], i.e., environmental properties could lead to large
differences in lipid storage metabolism, which is crucial for coping with migration and
promoting gonadal maturation [22,41].

Concerning the results obtained on the levels of oocyte maturation, it was seen that the
number of mature eels in the four considered lagoons tended to be high. Valle di Comacchio
had the highest levels of oocyte maturation, while Valle Ca’ Pasta had the lowest. It should
be underlined that eels with silver index FIII had an oocyte maturation nearly equal to
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that of eels at stages FIV and FV of silvering. Therefore, eels that the Durif et al. [15]
classification considered pre-migratory presented a similar oocyte maturation level to that
of eels considered to be migratory. Furthermore, a strong, positive correlation was observed
between GSI values and maturation levels, thus strengthening histological observation.

Many studies have been conducted on eels from different environments, and all of
them show how the status of morphological and histological characteristics at sampling
change from area to area [22,25]. Having histological data that confirm high oocyte matura-
tion for eels considered to be pre-migratory is of paramount importance because it allows
us to have a deeper understanding of the characteristics of the North Adriatic Italian eel
populations. These lagoons are confirmed as favorable environments for the growth of eels;
the same study of Durif et al. [15] argued that the process of silvering is conditioned by
various environmental factors that play a key role in this process; in fact, favorable growth
conditions make the eels’ second metamorphosis quicker [39,42,43] The hypothesis that
North Adriatic lagoons are suitable habitats for gonadal growth and maturation is further
strengthened by Mordenti et al. (unpublished), who showed that eels at silvering stage FIII
are very young eels and superimposed on the age of eels classified as migrants (48% FIII
age 7–7+; 50% FIV age 7–7+). Considering the results, we can affirm that eels from North
Adriatic lagoons are eels with high levels of oocyte maturation accompanied by high indices
of GSI values already at silver stage FIII (pre-migrant). In this regard, considering and
comparing the Atlantic eels—on which the silver index protocol has been developed—with
those of the North Adriatic, it can be observed that North Adriatic populations appear
not to mirror the gonadal maturation pattern of Atlantic eels. Demonstrating this, North
Adriatic pre-migrants had GIS values nearly twice that of the Atlantic pre-migrant eels
considered in the study by Durif et al. [15] (1.54 ± 0.30 vs. 0.82 ± 0.24, respectively).

Regarding eels at stage FV of silvering, data obtained show that some parameters,
including BW, BL, GSI, and oocyte maturation values, were lower than those in eels at
lesser stages of silvering. In this context, Svedäng and Wickstrom [14] hypothesized that
silvering is a very flexible process, and that eels may stop metamorphosis if the chances of
successful migration are compromised or if the so-called environmental window was lost,
for example, due to the presence of dams that could stop or delay the run. In A. rostrata
Hain [44], eels make several trial runs before finally leaving for the Sargasso Sea, and that
migratory characteristic weakens after each false start until the next migratory season.

Additionally, the reduced presence of females at Stage V seems to be a characteristic
of all North Adriatic lagoons. This has also been documented in other studies [22,45],
which showed that only the presence of eels at Stage V could reach a maximum of 14%
among silvering females. This can be viewed favorably as part of a release program, as
the highest level of silver eels do not seem to have all the prerequisites to finish their
migration. In contrast, eels at stage IV that present a high Fulton’s Condition Factor
probably accumulated large amounts of fat that provided the animal with the necessary
reserves to reach the Sargasso Sea. Finally, given the characteristics of pre-migrating eels
investigated in the Po River Delta, it is possible to assume that female eels at stage FIII are
ready to migrate. In support, studies on the artificial reproduction of eels in the Po River
Delta [22] have shown that females at stage FIII and kept in captivity can reach full gonadal
maturity until the release of eggs.

5. Conclusions

Obtained data show that the levels of oocyte maturation are high even at lower silver
index levels. Indeed, eels from the Po River Delta are eels with high levels of oocyte
maturation accompanied by high indices of GSI values already at silver stages FIII.

North Adriatic eel populations did not completely mirror the gonadal maturation
pattern of Atlantic eels. It can be hypothesized that the transition from yellow to silver eel
occurs very quickly in indagating populations due to the high trophic availability in North
Adriatic lagoons.
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The lagoons of the Po River Delta produce wild female eels with different morphomet-
ric parameters but high silvering values. They can successfully contribute to sea release
programs and artificial reproduction.
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