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ABSTRACT

Specimens of conger eel Conger congeri.., 1758 from spring Medits (M editerranean In terna­
tional Trawl Survey, spring 2002) and autum n G rund (National Group for Demersal Resource 
Evaluation, autum n 2001 and 2002) trawl surveys in the Adriatic (northeast M editerranean) at 
depths of between 0 and 400 m, were found to measure in length from 21 to 130 cm, with greater 
frequency in the 30 to 50 cm range. Age determ ined on the basis of ring count and the length 
of the greater otolith axis was found to be between 3 and 8 years, with the majority of specimens 
in the 4- to 5-year range. Histological gonad analysis only revealed im m ature ovaries. The speci­
mens were found to feed chiefly on Osteichthyes, Crustacea and Mollusca, which are most abun­
dant in autum n.
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RESUMEN

Relación de crecimiento, reproducción y hábitos alimentarios de congrio Conger conger L., 1758 en 
el Mediterráneo nororiental

Los ejemplares de congrio Conger conger L., 1758 provenientes de las campañas de primavera Medits 
(Mediterranean International Trawl Survey, primavera de 2002) y de otoño Grund (National Group for 
Demersal Resource Evaluation, otoño de 2001 y 2002 ) en el mar Adriático (Mediterráneo nororiental), en­
tre 0 y 400 m de profundidad, tienen una longitud que oscila entre 21 y 130 cm y, con mayor frecuencia, en­
tre 30 y 50 i m. La edad, determinada mediante la cuenta de Ios anillos y la medición del eje mayor de Ios es- 
tatolitos, se estima entre 3 y 8 años, con predominio de ejemplares de 4 y 5 años. El análisis histológico de las 
ganadas ha permitido identificar solo óvulos inmaduros. La dieta, más abundante en otoño, se constituye 
principalmente a base de Osteichthyes, Crustacea y Mollusca.
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INTRODUCTION

T he E uropean  conger eel Conger conger^., 1758 
is d istribu ted  in  the eastern  A tlantic O cean, from  
Norway to Senegal. It is also p re sen t in  the  
M editerranean  and  in  the  w estern p art o f the  Black 
Sea. T he species is an  im p o rtan t ben th ic  fish and  
represen ts a valuable fishery resource (Figueiredo, 
F igueiredo and  C orreia, 1996; Relini, B ertrand  and  
Zam boni, 1999). A reliable assessm ent o f this re­
source, however, still calls for close exam ination o f 
the  biological aspects involved (Relini, B ertrand  
an d  Zam boni, 1999; C orreia et al., 2006). Total 
world C. conger catch rep o rted  to the  FAO for 2001 
was 14 238 t; the countries with the largest catches 
were France (5 225 t) an d  Portugal (3 311 t) (FAO- 
FIGIS, 2001). C onger eel spawning is assum ed to 
o ccu r at g rea t dep ths (3 000-4000 m ) in  the 
A tlantic (betw een G ibraltar an d  the Azores archi­
pelago) once a year in  sum m er. In  the M editer­
ran ean  Sea, the only curren tly  know n spawning 
g ro u n d  is in  the  waters sou th  o f the island o f 
Sardinia at dep ths o f betw een 600 and  800 m  (Cau 
an d  M anconi, 1983). Actual spawning g rounds and  
m igration  pathways o f the  species to E uropean  
an d  N orth  African coasts may only be p roperly  de­
te rm in ed  by studying geograph ic  d istribu tion , 
grow th an d  re p ro d u c tio n  patterns, an d  genetic  
s tructu re  (Sbaihi et al., 2001; Sánchez, B lanco and  
G ancedo, 2002; C orreia et al., 2006; Vallisneri et al., 
2006).

MATERIALS AND METHODS

A h u n d re d  and  seventy conger eels were caught 
in  the Adriatic with a tartan-type trawl at dep ths o f 
betw een 0 and  400 m  at over 3 miles from  the coast 
as part o f the M edits (M editerranean  In ternational 
Trawl Survey, spring 2002) and  G rund  (N ational 
G roup fo r D em ersal R esource Evaluation, au tum n  
2001 and  2002) research  projects (figure 1). M ore 
com plete inform ation  abou t these program m es 
can be found  in  Relini and  Piccinetti (1996). 
Overall leng th  (TL in cm) o f all specim ens was 
m easured, and  the  age o f 37 specim ens from  all 
frequency classes was determ ined . M ore precisely, 
age was d eterm ined  by m easuring the longer axis 
o f  the otoliths (otolith  d iam eter in  m m ) using a 
Leica Qween com puter-assisted im age analyser and  
coun ting  the  rings using a stereom icroscope after
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lengthwise cutting, sm oothing and  clarification in  
ethyl alcohol. Sex identification was attem pted  us­
ing a m icroscope to exam ine the gonads o f the full 
sam ple, and  confirm ed by histological analysis o f 
sub-samples from  all age classes. For this purpose, 
the  gonads were fixed in  Bouin solution, dehydrat­
ed  in  ethyl alcohol, em bedded  in  Paraplast plus, 
sec tio n ed  to  7 pm , an d  sta in ed  with M ayer 
hem alum  and  yellow eosin. D iet was determ ined  
on  the full sam ple by exam ining stom ach contents 
on  a 4-level scale (empty, semi-empty, semi-full, 
full) an d  the quality and  quantity  o f the ingested 
preys.

RESULTS

L ength  was found  to range from  21 to 130 cm 
(table I), and  m odes from  31 to 40 cm  for the 
M edits spring trawl survey and  from  41 to 50 cm  for 
the  G rund  au tu m n  trawl surveys. Age was assessed 
at from  betw een 3 and  8 years, with g reater fre­
quency at betw een 4 and  5 years. G reater o to lith  
axis leng th  was found  to rise in  an  alm ost linear way 
with the  increase o f leng th  and  age (table II).

In  all specim ens, gonads appeared  to be in  the 
form  o f two long flat ribbons wrinkled along the 
edges, whitish, and  poorly vascularised. Histological
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Figure 1. Conger conger sampling area in the M editerranean 
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Table I. Size distribution frequency (%) for the Conger 
conger trawl surveys

Length 
class (cm)

% GRUND 
2001

% GRUND
2002

% MEDITS
2002

21-30 5 16 14
31-40 19 12 51
41-50 66 54 9
51-60 4 4 14
61-70 3 7 9
71-80 1 8 1
81-90 1 0 1

121-130 1 0 1

exam ination revealed these gonads to be im m ature 
ovaries consisting  o f n u m ero u s lam ellae with 
oocytes su rrounded  by a large adipose m atrix. T he 
oocytes, arranged  along the edges o f the lamellae, 
were in  the pre- or initial vitellogenesis stage and 
featu red  lipidie vesicles in  the cytoplasm.

Table III shows stom ach con ten t level o f all spec­
im ens exam ined. T he p ercen t o f full stom achs was 
g reater in  au tum n  th an  in  spring. Quality-wise, the 
d iet was seen to consist o f  Osteichthyes, C rustacea 
an d  M ollusca C ephalopoda (table IV). Quantity- 
wise, Osteichthyes and  C rustacea were found  to 
prevail in  p ercen t term s com pared  to Mollusca 
C ephalopoda (table IV).

DISCUSSION

Findings on  the conger eel are still at a prelim i­
nary  stage and , given the lack o f lite ra tu re  on  the 
subject, com parisons are difficult to m ake (C orreia 
et al., 2006). Nevertheless, grow th may be observed 
to differ dep en d in g  on  geographic area. In  fact, in 
the  Adriatic, a narrow  in n e r sea o f the M editer­
ranean , growth was seen to be less th an  that ob­
served in  Brittany, whose coastline is along the 
A tlantic O cean  (Cam pillo, 1992).

Findings as to reproductive biology are also few 
(Relini, B ertrand  an d  Zam boni, 1999; Sbaihi et al.,
2001). Little is yet known on  the spawning period, 
m ost likely su m m er (R elini, B e rtra n d  an d  
Zam boni, 1999); spawning areas (C orreia et al., 
2006); spawning dep th , which seems to range be­
tween 600 an d  800 m  (Cau an d  M anconi, 1984); 
an d  sexual m aturity  onset age, which seems to 
range betw een 5 and  15 years (W hitehead et al., 
1986). T he conger eels exam ined in  the p resen t 
study were caught on neritic  sea beds at a d ep th  o f
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Table II. Conger conger age (years) distribution frequency 
(%) and m easurem ents of greater otolith axis in relation 

to size

Age
(years)

Range otholit 
diam eter (mm)

Range TL 
(cm)

Frequency
(%)

3 3.7-5 21-30 12
4 4.2-6 31-40 27
5 5-7.2 41-50 43
6 7-9 51-80 16
7 10-10.5 81-90 1
8 13 121-130 1

betw een 0 and  400 m, and  were all females with im ­
m atu re  gonads. These findings are in  ag reem ent 
with those rep o rted  by Cau and  M anconi (1983) 
fo r Sardinian catches. A ccording to these authors, 
sex ratio depends on dep th , ranging from  0:1 down 
to depths o f 400 m  because o f the com plete ab­
sence o f males, 0.5:1 fo r depths from  400 to 800 m, 
an d  to 1:1 from  400 to 1 000 m. T he fact that only 
fem ales were found  on  neritic  sea beds seems to 
suggest a possible influence o f the environm ent on 
g o n ad  d iffe ren tia tio n  (R elini, B e rtran d  an d  
Zam boni, 1999). T he m acroscopic appearance of 
the  gonad  with a plate-like lam ellar s tructu re and  
its histological characteristic with a large adipocyte 
m atrix  are bo th  in  ag reem en t with the findings o f 
F an n o n , Fahy an d  O ’Reilly (1990) an d  with 
R obinet et al. (2003) for o th er eel species.

T he conger eel may be said to be a voracious 
predator, as the p ercen t o f specim ens with a full 
stom ach was found  to be h igh  bo th  in  spring and  
au tu m n  catches. U nlike Cau and  M anconi (1984), 
only a small percentage o f specim ens in  o u r sam ple 
were found  to have an  em pty stom ach at the time 
o f gam ete spawning. This may be explained by the 
fact that, as b o rn e  ou t by histological data, the  spec­
im ens exam ined by us were n o t proxim ate to 
spawning. Quality-wise, the d iet o f o u r specim ens 
was seen to be essentially in  line with the literature  
(M acpherson, 1979; Mori, 1982; Cau and  M anconi, 
1984; M orato et al., 1999). D epth-related  differ­
ences (Cau and  M anconi, 1984) were n o t observed,

Table III. Stomach content level in Conger conger

Empty stomachs (%) Autum n Spring

Empty 17.1 29.2
Semy-empty 27.8 37.5
Semy-full 19.9 20.8
Full 36.2 12.5

Bol. Inst, Esp. Oceanogr. 23 (1-4). 2007: 111-114 113



M. Vallisneri, M. Scapolatempo and C. Piccinetti Preliminary data on the northeast Mediterranean Conger conger

Table IV. Diet composition in Conger conger

Osteichthyes 49 % Crustacea 48 % Mollusca 3 %

Callionymus sp. Goneplax sp. Illex coindetii (Vérany, 1839)
Gobius niger (L., 1758) Munida sp. Sepiolidae
Arnoglossus sp. Nephrops norvegicus (L., 1758)
Coelorhinchus sp. Squilla mantis (L., 1758)
Boops boops (L., 1758)
Engraulis encrasicolus (L., 1758)
Phycis blennoides (Brünnich, 1768) 
Lophius sp.
Spicara sp.
Coelorhinchus coelorhinchus (Risso, 1810)

Squilla desmaresti (Risso, 1816)

probably because o u r specim ens were retrieved 
from  relatively shallow deep-waters, 400 m  at most.

In  conclusion, it may be said th a t o u r knowledge 
o f the conger ee l’s biology is still quite poor, p ro b ­
ably owing to its com plex life cycle. In  fact, it goes 
th ro u g h  great changes, starting from  its initial lep- 
tocephalic stage (Tortonese, 1970; C orreia et al.,
2002), and  also m igrates to very great depths (Cau 
an d  M anconi, 1984). A m ore th o ro u g h  knowledge 
o f this species is hence called for, especially given 
its im portance as a fishery resource.
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