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INTRODUCTION
The European conger eel, Conger conger (Linnaeus, 1758), is widely distributed in the Northeast Atlantic. In Spain, it is much targeted by commercial and recreational fisheries.
The aim of this study is to contribute to the knowledge of the conger eel growth by means of the interpretation of two calcified structures (CS), otoliths and vertebrae .
This study was co-funded by the Spanish Institute of Oceanography (IEO) and the European Union within the National Program for the collection, management and use of data in the fisheries sector, and support for scientific advice regarding the Common
Fisheries Policy.

MATERIAL AND METHODS
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Study area. The sampling plan for the period 2010–
2013 covered two areas of the Northeast Atlantic: the
Porcupine Bank and the North Atlantic coast of the
Iberian Peninsula. (Figure1)

Larvae growth. In addition, leptocephalus larvae (Figure 4)
were sampled and their otoliths (Figure 5) removed in order
to study daily growth (four samples, range in total length 128
and 136 mm). Daily growth annuli were counted and
measured.
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Figure 3.- Partial image of the fourth vertebrae of a 12 years
old individual (TL = 100 cm). Location of the annual increments
and the nucleus (10X).

Figure 2.- Transversal section of the left otolith from a 11 years old individual (TL = 103 cm). Location of
the nucleus and the annual increments along the reading transect. (20X).

Figure 4.- Leptocephalus larva (TL = 128 mm)
caught in the Galician waters during the Pelacus
survey, in April 2012. Detail of the head.

Calcified structures. A section of the left sagittal otolith (Piñeiro et al., 1996) (Figure 2) and the fourth vertebra centrum
(Figure 3) of each fish were used for readings.

Iberian Peninsula

Reading methodology. The annual banding patterns in the CS were viewed using a Nikon SMZ-10 binocular microscope at 10X for
vertebrae and 20X for otoliths.

Figure 2.- Map of the study area. Location of the samples.

Two expert readers counted the rings on both structures. Samples for which expert readers reached no agreement were discarded.
Samples. A total of 1672 individuals were sampled
(total length range: 18–176 cm). After removal,
1266 otoliths and 1186 vertebrae were selected for
analysis.

An additional reading was made using a properly calibrated image-analysis system (compdent.uthscsa.edu/dig/itdesc.html), to
measure the distances between the nucleus and the edge of the first three annual rings.
Growth parameters (von Bertalanffy, 1938) was calculated using the INBIO tool (Sampedro et al., 2005).

Figure 5.- Sagitta otoliths from a leptocephalus larva (TL = 130 mm) (200X).

RESULTS AND DISCUSSION

AGE READINGS BASED ON VERTEBRAE AND OTOLITHS
17

2,0

GROWTH CURVES FROM DIFFERENT SOURCES
225

200

GROWTH CURVES BASED ON VERTEBRAE AND OTOLITHS
175

200

1,5

180

Lt= 300(1-e(-0.039)(t-(-1.337)))
160

Lt= 300(1-e(-0.040)(t-(-0.707)))

150

125

140

1,0

Lt= 100(1-e(-0.107)(t-(-3.491)))

120

n= 617

n=678

n=886

n=1142

x=y

15

The growth curves obtained (von Bertalanffy, 1938) for
both CS are very similar (Figure 8). We can therefore
deduce that otoliths and vertebrae can be used indistinctly
for growth studies of this species.
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Figure 6.- Comparative between the individual age readings
(years) based on vertebrae and otoliths.

Figure 7.- Box-plot comparing the relative distances (mm) from
the nucleus to the first three annual rings (R1, R2, R3) for otoliths
and vertebrae.
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Comparing growth patterns. The differences observed when
comparing the growth curves obtained here and those published
by other authors are most likely attributable to the
characteristics of each sample and the methodology used in each
case (Figure 9).
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Ageing otoliths vs. vertebrae. The reading of both
CS shows considerable coincidences if we compare
the results by age (Figure 6). However, there is
greater variability in the vertebrae and a certain
tendency to overestimate the age.

COMPARISON OF THE RING DISTANCES IN CS

Growth curves. The females grow increasingly faster
than the males (Figure 8), which confirms the sexdifferentiated growth already observed by other authors
for this species (Cau and Manconi, 1983; Bauchot and
Saldanha, 1986; Flores-Hernández, 1990).
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However, the interval between the seasonal growth
rings in the sample of otoliths and vertebrae from the
Porcupine Bank was more marked and showed a more
stable sequence, possibly indicating that the further
North the more noticeable the changes in season.

Annual radius. When the distances of the first three
rings considered as annual (R1, R2, R3) are compared
for both CS (Figure7), they reveal a precise location of
the rings and very short relative distances between the
otoliths and vertebrae.
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Study area. No significant differences in age
interpretation were observed between the two study
areas. We therefore consider all specimens studied as
a single sample. (p > 0.05, Kruskall Wallis test).
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Figure 8.- Growth curves and equations (von Bertalanffy) by sex based on
vertebrae and otoliths.

CONCLUSION
Based on the confidence level of the readings, we recommend that vertebrae be read as a calcified structure for
determining individual age: vertebrae show higher ring definition and a more marked and stable growth pattern.
It is important to further the growth studies of this species and to pursue new research lines that will lead to the
validation of individual ages (mark-recapture experiments, daily growth studies in pre-metamorphic larvae, etc.)

Figure 9.- Representation of the growth curves (von Bertalanffy) estimated by
several authors for different zones using dissimilar methodology.

Larvae growth. The increments measured in all four otoliths of
the leptocephalus larvae showed a radius between 157 and 212
μm and a growth rate of 0.81 ± 0.61 μm/day, greater than that
estimated by Correia et al. in 2002 (0.71 ± 0.11 μm/day). The
fact that the samples were taken from various geographical
zones may explain this difference.
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