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Background. Even though Serranus cabrilla has been a by-catch species in trawling operations, it is now becoming an economically important fish species on the Turkish Coast of Aegean Sea, because of its low market price.
For an efficient fisheries management of the stocks it is important to know important biological parameters of
the commercially exploited species. Therefore the aim of this study was to obtain necessary growth- and reproductive characteristics of comber representing the local population of this fish in the study area.
Materials and Methods. Biological aspects of comber were examined based on a total of 1452 specimens collected from the Aegean Sea, during the period January 2005–December 2005. Age of fish was determined by
otolith reading. Length–weight relation and the von Bertalanffy equation were used to evaluate the fish growth.
Results. Annuli on otoliths indicated the presence of 6 age classes. The computed growth parameters were:
L∞ = 23.88 cm; k = 0.298 year–1 and to = –1.577 year. The length–weight relations were calculated as: W = 0.0111 · L2.998
for sex combined. The growth performance index (Φ′) was 2.230. The fish mature sexually for the first time at a
total length of 13.20 cm (L50). The spawning season of comber was from March to May, with a peak in April.
Conclusion. The comber grows rapidly attaining almost 75% of its linear growth during the first two years of life
and then the growth slows down. The growth coefficient, (k), indicates slow attainment of maximum size because
of significantly correlated to temperature of sea water, leading to a considerable variability in the life span
between areas.
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INTRODUCTION
The comber, Serranus cabrilla (Linnaeus, 1758), is a
moderately exploited commercial serranid species occurring in the Eastern Atlantic and the Mediterranean to a
depth of 500 m, on rocks, Posidonia beds, sandy and
muddy bottoms (Whitehead et al. 1986). Aegean Sea is an
important region for the Turkish fishing industry,
accounting for 44 386 t total catch. S. cabrilla is reported
to have contributed about 0.18% (in weight) in total catch,
which included 64 fish species in the Aegean Sea
(Anonymous 2007).
In spite of its wide distribution, this species is especially a by catch species for trawls and trammel nets and
has a minor commercial value, so that knowledge on the
biology of this species is incomplete and scarce when
compared by other demersal fish species in the area.
Bouain 1981 and Benmouna et al. 1984, who studied
comber, focused on the physiology and reproductive biology of the species, ignoring growth and mortality, crucial
for stock assessment. Papaconstantinou et al. (1994)
*

reported data on the growth parameters and the length at
first maturation for comber in the North Aegean Sea
(Greece), while Politou and Papaconstantinou (1995),
presented growth parameters and age composition of
comber in the Northern Greece. Feeding habits of this
species were determined in the Canary Islands by Tuset et
al. (1996). Stergiou (1997) and García-Díaz et al. (1997)
examined the spawning seasonality and the sex and reproductive aspects in Serranus cabrilla in the English
Channel and the Canary Island, respectively. The
length–weight relations for comber were presented by
Gonçalves et al. (1997) and Stergiou and Motopoulos
(2001) in south-west coast of Portugal and Greek waters,
respectively. Tserpes and Tsimenides (2001) reported
data on the age, growth, and mortality of comber from the
Cretan shelf. Shape indices to identify regional differences in otolith morphology of comber otoliths were
examined by Tuset et al. (2003) from the Atlantic and
Mediterranean. From Turkish Seas, Türker-Cakır and
Torcu-Koc (2002) examined its feeding habits and also
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Torcu-Koc et al. (2004) investigated its age, growth and
The growth performance index (Gayanilo and Pauly 1997)
mortality in the Edremit Bay. The present work is mainly was calculated to provide a basis for the comparison of
intended to provide information on age, growth and repro- growth characteristics in terms of length: Φ′ = log(k) +
ductive biology of the comber in the Aegean Sea.
2log(L∞) where k and L∞ are the VBGE parameters. The
hypothesis of isometric growth (Ricker 1975) was tested
MATERIALS AND METHODS
by Student’s t-test.
A total of 1452 Serranus cabrilla specimens were colStage of gonad maturity based on the modified empirlected during demersal trawl trials carried out on board R/V ical scale of Holden and Raitt (1974). This scale has four
EGESÜF (27 m LOA, ~372 kW main engine) in the Izmir stages: 1 = immature, 2 = maturing, 3 = ovipositing, and
Bay (Aegean Sea) between January and December 2005. 4 = postoviposition, and seems more discriminate and less
The samples obtained were measured to the nearest 0.1 subject to interpretative error than other scales.
The gonadosomatic index was determined as follows:
cm total length (TL) and weighed to the nearest 0.1 g.
Age was determined by otolith reading. The otoliths GSI = (gonad weight × body weight–1) × 100.
The average GSI values were calculated monthly from
were removed from all specimens and stored dry in
labelled envelopes. All otoliths were cleaned in 4% January to December for adult individuals.
For the estimation of the mean lengths at 50% maturiNaOH and transferred in 70% alcohol. Annuli of the
whole otoliths from each individual were determined ty, a logistic function was fitted to the proportion of the
under reflected light using a binocular microscope at a mature individuals by size class using a nonlinear regresmagnification of 10× against a black background (Chilton sion The function used was after King (1995): P = 1(1 +
and Beamish 1982). To minimize reading errors, the num- exp[–r(L – Lm)]), where P is the proportion mature in each
ber of opaque rings outside the nucleus was evaluated by size class, r is the slope of the curve and Lm is the mean
two readers (Fig. 1). For all otoliths, the date of capture length at sexual maturity (50%).
was recorded and known to the readers before reading,
together with the date of hatching. The difference between RESULTS
Age and growth. Our field surveys covered a period of
the date of hatching and capture helped readers to calculate
the annual fraction elapsed since the hatching date, which 12 consecutive months (January–December 2005) during
was added to the number of complete hyaline zones read which we collected and measured the total lengths of 1453
in the otoliths (Gordoa and Moli 1997). Formations of Serranus cabrilla specimens, ranging from 7.40 to 22.50 cm
otolith opaque zone are thought to relate to spawning (Fig. 2). The bulk of the specimens presented distinctive
activities, water temperature, or food supply (Beckman peaks at 11.00 cm (14 %) and 17.00 cm (12%), respectively.
A total of 551 specimens was aged. The results of age
and Wilson 1995). In the presently reported results, formation of the opaque zone in comber otolith was confirmed are presented in Table 1. Age estimates ranged between
from March to May with the peak in April, and these 0 and 6 years and the II and III age groups included the
months corresponded to the spawning season which is also highest number in all samples. The growth is rapid in the
confirmed in the Edremit Bay (Aegean Sea) during March first 2 years of life, also it can be observed from the ring
and May (Torcu-Koc 2004) and in the Mediterranean dur- structure of the otoliths.
The von Bertalanffy (1960) growth parameters were
ing April and July (Whitehead et al. 1986). If the readings
calculated as: L∞ = 23.88 cm (SE = ± 0.752), k = 0.298
did not coincide, the otolith was rejected.
The age rings in the first years of life are more uniform year–1 (SE = ± 0.030) and t0 = –1.577 (SE = ± 0.147) year
than those representing subsequent years. The pace of the for all specimens (R2 = 0.917).
Considering the L∞ and to k values, growth performfish growth is inconsistent with the otolith growth, so the
rings can be closer to the each other, making their identi- ance index value (Φ′) was computed as; 2.230 for combined sex.
fication more difficult.
Length–weight relation. The length–weight relations
When we are encountered an otolith with overlapping
rings on the edge we rejected the otolith from our estima- were calculated as: W = 0.0111 · L2.998 for all individuals
tions. As all Serranus species are simultaneous hermaph- (Fig. 3). According to Student’s t-test, we observed isorodites (García-Díaz et al. 1997), age analysis was carried metric growth for this species in the research area
(b = 2.998; ±SE(b) = 0.0103; P > 0.05).
out independently of sex.
Size at first maturity and gonadosomatic index. Data
The commonly used length–weight relation W = a · Lb
was applied (Ricker 1975), where W is the weight (g), L displayed in Fig. 4 present the percentage of most matured
the total length (cm), and a and b are constants.
individuals (maturity stages II–IV) of comber as a function
Mean length at age data were used to estimate the of length class. They were determined by macroscopical
growth parameters of the von Bertalanffy Growth analysis. According to the estimated data, length at first sexFunction (VBGF) (Ricker 1975): Lt = L∞(1 – e–k(t – t0)) ual maturity was found as L50 = 13.20 cm for all specimens.
where Lt is the FL of fish at time t, L∞ is the ultimate
The mean monthly GSI values are shown in Fig. 5.
length an average fish could achieve, k is the growth con- The GSI values started to increase in March, peaked in
stant which determines how fast the fish approaches L∞ April, and declined June. These data suggest that the
and t0 is the hypothetical age at Lt = 0.
reproduction season is between March and May.

Growth of comber in the Aegean Sea
DISCUSSION
The maximum observed life span for comber,
S. cabrilla, in the Aegean Sea was 6 years for all individuals. Tserpes and Tsimenides (2001) obtained the maximum age to be 5 for all fish in the Cretan Shelf. TorcuKoc et al. (2004), examined 595 comber specimens from
Edremit Bay, determined the maximum age to be 4 for all
individuals. Edremit Bay was closed to the trawling operations in 1995 (2 years earlier than the sampling of
Torcu-Koc et al. 2004), so the overfishing by trawls
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before the date may affected the comber population negatively as on other demersal fish stocks in the area.
Politou and Papaconstantinou (1995) indicated a longer
life-span and interpreted ages up to 8 for the species. But
they have studied a total of 665 specimens which
includes only 9 fishes bigger that 6 years old (7 of 7 and
2 of 8 years old).
So we can say that the longevity of the specimens is
depend on the ecological factors (like food availability,
predation, competition etc.) and the fishing activities on

Fig. 1. Otolith of a 3+ year old S. cabrilla caught in November 2005 in the Izmir Bay; Presumed annuli are marked
by respective numbers
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Fig. 2. Otolith of a 3+ year old S. cabrilla caught in November 2005 in the Izmir Bay; Presumed annuli are marked
by respective numbers
140
130
120
110
100
90
80
70
60
50
40
30
20
10
0

W = 0.0111L 2.9937
r2 = 0.9825
n = 1453

6

8

10 12 14 16 18 20 22 24
Total length [cm]

Fig. 3. Length-weight relation of Serranus cabrilla from the Izmir Bay
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Table 1

Total length at age values (cm) of the Serranus cabrilla from the Izmir Bay
n

Mean TL

Standard error (se)

TL range

84
161
113
114
44
24
11

10.09
12.79
15.84
17.61
19.20
20.61
21.42

0.168
0.122
0.100
0.037
0.086
0.165
0.272

7.40–12.90
10.10–15.80
13.00–16.00
16.00–19.10
18.00–20.50
19.00–21.70
20.00–22.50

Age Group

2.70
3.04
1.78
1.59
1.40
0.81

Maturity [proportion]

0
I
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III
IV
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VI

Mean size
increment

Total length [cm]

Fig. 4. The maturity curve of S. cabrilla as a function of size
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Fig. 5. Monthly variation of the mean values of gonadosomatic index (GSI) of Serranus cabrilla, January
2005–December 2005 from the Izmir Bay

the area. The absence of older ages group can be
explained their rarity in the population and our randomly
samplings. In addition, this may be caused by the difference in the readability of opaque zones among otoliths
and/or counting skills of readers (Gunn et al. 2008).
Comparison of mean length values per age groups is
given in Table 2. The comber grows rapidly in the first

3 years of its lifespan, attaining almost 75% its body
length at the end of age 2 (15.84 cm TL). The species in
the present study was more or less similar in length at all
ages than from The Cretan shelf, while it was bigger than
Greek Sea and Edremit Bay. The differences can be caused
by the different abiotic or biotic factors such as availability of food items and competition for them or the fishing

Growth of comber in the Aegean Sea
Average length values (cm) vs age groups of the Serranus cabrilla population in various seas
Source

0
Politou and Papaconstantinou (1995) —
Tserpes and Tsimenidis (2001)
8.75
Torcu et al. (2004)
—
Presently reported study
10.09

I
11.27
11.85
12.28
12.79

II
13.36
15.10
14.60
15.84

activities in the areas. Beside it may be depended on the
length distribution of the aged samples. When we compare
our length distribution with the results of Torcu-Koc et al.
(2004) (between 13.00 cm and 17.00 cm; ≈ 80%), most of
our samples (93%) between 10.00 cm and 19.00 cm. So
the difference of the length can be also reflected of the
different growth rates in the age groups.
Theoretical maximal length (23.90 cm) seems to be
realistic, since the largest specimens sampled during the
surveys was 22.50 cm. Concerning the Greek waters, this
parameter was also in accordance with the findings of
Politou and Papaconstantinou (1995) and Tserpes and
Tsimenides (2001), who reported the asymptotic length
for comber as 23.80 cm and 22.40 cm, respectively.
However, this value is substantially more than Torcu-Koc
et al. (2004) values (33.50 cm). Differences noted in
length may be attributed to variation in temperature and,
possibly, differences in feeding habits.
The growth coefficient, k = 0.298 year–1, indicates slow
attainment of maximum size. Politou and Papaconstantinou
(1995) recorded similar result (0.3 year–1) with our value.
The estimated k-value 0.24 year–1 for comber from
Edremit Bay (Torcu-Koc et al. 2004) appears to be low,
because of the high asymptotic calculated length of their
data. However, the growth parameters are significantly correlated to temperature of sea water, leading to a considerable
variability in the life span between areas (Taylor 1958).
Isometric growth between size and weight was
observed as b = 2.998 all individuals. Similar results were
reported by Petrakis and Stergiou (1995) (b = 2.92) for
Greek waters, by Karakulak et al. (2006) (b = 2.997) for
Northern Aegean Sea, Özaydın et al. (2007) (b = 2.992) for
the Izmir Bay. However, different values were presented
by Politou and Papaconstantinou (1995) (b = 2.725) for the
Thermaikos Gulf, by Torcu-Koc et al. (2004) (b = 2.67) for
Edremit Bay and by Gonçalves et al. (1997) (b = 2.661) for
South-west coast of Portugal. The differences are probably associated with the various types of sampling and the
different size structure as well as the number of observed
individuals of the studies. Besides, this may be because of
interannual changes in the nutritional condition of the
organisms (Zorica et al. 2006).
The growth performance index (Φ′) is considered a useful tool for comparing the growth curves of different populations of the same species or different species belonging to the
same family (Sparre et al. 1987, Wootton 1990). When we
compare the Φ′ of this study with other research, no statistical differences are discernible (t-test, P < 0.05) (Table 2).

III
15.89
17.91
16.37
17.61
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Table 2

Age group
IV
V
VI
VII VIII
Φ′
18.31 19.67 21.26 21.76 21.70 2.231
19.30 19.91 —
—
— 2.280
18.55
—
—
—
— 2.432
19.20 20.61 21.42
—
— 2.230

The first maturity of comber was estimated as 13.20 cm
TL, in the study area. García-Díaz et al. (1997) pointed out
that this species attains sexual maturity in 15.40 and 15.20
cm SL for macroscopic and histological methods, respectively, in the Canary Islands. For Edremit Bay, this value
was reported as 15.00 cm SL by Torcu-Koc et al. (2004).
Macroscopic examination of the ovotestes of Serranus
cabrilla revealed a single sexual type: hermaphroditic.
This has already been reported by numerous authors (e.g.,
D’Ancona 1949, Bauchot 1987, García-Díaz et al. 1997).
The spawning season apparently varies from area to
area, because of differences in hydrographic and climatic conditions. Based on the mean monthly GSI values, we
can affirm that the spawning season for comber in the
study area occurs between March and May, with the peak
in April. García-Díaz et al. (1997) stated that the spawning season of comber was from February to July, with the
highest percentage recorded in May, in the Canary
Islands. Torcu-Koc et al. (2004) also determined that its
reproduction occurred between March and May, peaking
in April for Edremit Bay. In the Mediterranean and
English Channel, combers spawns primarily in
April–July and July–August, respectively (Whitehead et
al. 1986).
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