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Abstract: Age, growth, gonadosomatic index and condition factor of brown comber, Serranus
hepatus (L.) were evaluated from 162 specimens collected in Bandirma Bay, the Sea of
Marmara between the years of 2012 and 2013 by the hauls of trawls. Total length ranged
between 6.5-11.1 cm, while weight varied between 3.62 and 21.52 g. The length-weight
relationship was W=0.0216*L*%*, showing negative allometry. According to otolith
readings, samples were determined between 1-5 years. The von Bertalanffy growth
parameters were estimated as Lo=12.46 cm, 4=0.19 year", L=-4.32, Ww=34.77 g, k=0.09
year'! and £=-1.63. Although brown comber has no economic value for Turkish Seas, it is

important in the view of biodiversity.
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Introduction

The brown comber, Serranus hepatus (L.), is a small
subtropical serranid species which occurs along the coasts
of the Eastern Atlantic Ocean from Portugal to the Canary
Islands and Senegal as throughout the
Mediterranean Sea (Smith, 1990). It occurs as demersal
fish inhabiting sandy, muddy and rocky bottoms and
seagrass beds at depths generally not exceeding 200 m
(Smith, 1981; Whitehead et al., 1986; Jardas, 1996) except
for Black Sea (Mater et al., 2003). The brown comber has
been considered to be among the most abundant fish
species over the Adriatic continental shelf (Jardas, 1996).
Furthermore, the feeding habits of the species were stated
by Bilecenoglu (2009) and Ozgen (2012). They
mentioned that the brown comber is a carnivorous species,
mostly consuming benthic decapod crustaceans,
Ophiurids and Polychateans for Izmir Bay.

In spite of its widespread occurrence, S. Aepatus is of
low commercial value, probably due to its small size
(Dulcic et al., 2007). Very little is known about the species
biology and ecology. While Bouain (1983) reported data
on the linear growth of .S. Aepatus from the Tunisian coast,
Wague and Papaconstantinou (1997) and Labropoulou et
al. (1998) presented data on age, growth, mortality and
feeding habits of the brown comber in the Thermaikos

well as
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Gulf and on the Cretan shelf (Aegean Sea). Dulcic et al.
(2007) determined growth and mortality of brown comber
in the eastern Adriatic (Crotian Coast). The length-weight
relationships of the species were given from several
localities throughout the Mediterranean, i.e. Portuguese
coasts (Gongalves et al., 1997), Balearic islands (Merella
et al,, 1997), Greek coasts (Lamprakis et al., 2003),
Spanish coasts (Valle et al., 2003) and Egyptian coasts
(Abdallah, 2002).

The brown comber is generally captured by bottom
trawling as a by-catch species throughout the year in the
Aegean Sea and the Sea of Marmara, The annual total
catch or total number of landings of the species is
unknown for Turkey. Despite the species has low
economic value, there are some publications concerning
various aspects of biology, ecology, and fisheries of
brown comber in Aegean Sea (Cicek et al., 2006;
Bilecenoglu, 2009; Giirkan and Bayhan, 2010; Yapici et
al., 2012; Soykan et al., 2013). Furthermore, Sangiin et al.
(2007) estimated von Bertalanffy growth equations of the
species in the Mediterranean Sea while Diizbastilar et al.
(2010) studied the survival of the species escaping from
the cod-end of a bottom trawl.

The fact that the brown comber population has been
evaluated as near threatened in Turkey (Fricke et al.,
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Table 1. Age-length key of Serranus hepatus from Bandirma Bay in the years of 2012-2013.

Length intervals (cm) Ages

1 2 3 4 5 Total
6.5-6.9 1 1
7.0-74 0 0
7.5-7.9 5 5
8.0-8.4 4 11 15
8.5-8.9 40 40
9.0-9.4 12 39 51
9.5-9.9 12 26 38
10.0-10.4 9 9
10.5-10.9 2 2
11.0-114 1 1
Total 10 63 51 26 12 162

2007) and little information on the species leads us to
examine the population structure of S. Aepatus to provide
better knowledge and thus to protect the brown comber
stock in Bandirma Bay, the Sea of Marmara. This study
will be fundamental for understanding the growth
potential of this stock.

Materials and Methods

The study was carried out, based on material collected
from Bandirma Bay (40°25'3"N, 28°2"222"E), the Sea of
Marmara during years of 2012 and 2013 on board the
vessel Siikriye Ana equipped with a beam trawl and
bottom trawl of 22 mm mesh size net.

In this study, a total of 162 brown comber specimens
were captured. Total lengths (TL, cm) were measured to
the nearest 0.1 cm and wet weights (W, g) to the nearest
0.01 gram. The used length-weight
relationship W= a.L? was applied, where Wis the weight
(g), L is the total length (cm) and o and b are constants
(Avsar, 2005).

Age determination was carried out from microscopic
examination of sagittal otoliths. Growth was examined
according to length and weight. The relative growth in
length (RGL) and weight (RGW) were computed by the
following formulas (Bagenal and Tesch, 1978; Avsar,
2005):

commonly

RGL(%)=[(Li— L+-1) / L] x 100
RGW (%)=[(W:— W-1) / W] x 100

For the estimation of individual growth rate, the von

Bertalanffy growth equation for length was used:
Li=Le [1-e74=©)]

Where L, is the total length at age ¢, L the asymptotic
total length, & the growth curvature parameter and % the
theoretical age when fish would have been at zero total
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length, while the von Bertalanffy growth equation for
weight was used:
W=Weo [l_e—k(t— ) ]b

Where W, is the total weight at age f W the
asymptotic total weight, k& the growth curvature parameter
and £ the theoretical age when fish would have been at
zero total length, b regression coefficency are (Sparre and
Venema, 1992).

The growth performance index (¢', phiprime) was
employed to compare growth rates, with the Formula
(Munro, 1984):

¢'=logk + 2log /L

Relative growth rate in length and weight were
estimated as following:

The relationship between TL and Wwas calculated for
all individuals using the allometric model: W=a*L?,
(Avsar, 2005), where Wis fish total body mass in grams,
TL is total length in cm, o is constant and b the allometric
coefficient.

Condition factor (CF) as CF=[( W-GW)/L**100 and
gonadosomatic index as GSI=[GW/(W-GW)x100] were
calculated (Avsar, 2005)

Results

Length—weight frequency distributions: Of 162
specimens measured, TL of males ranging from 6.5 to
11.1 cm while the weight varied from 3.62 to 21.52 g.
(Figs. 1, 2, Table 1).

Age composition: The results of reading scale rings are
given in Table 1 and Figure 3. The otoliths of 162
specimens were successfully aged. Age classes ranged
from 2 to 5 years, with a predominance of age 2 in the
catch Age 2, ranging in lengths from 8.0 to 9.4 cm TL
(38.9%) dominated the sample. Because of selectivity of
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Figure 1. Serranus hepatus in Bandirma Bay. Length distribution
as determined samples taken in the years of 2012-2013 (n= number
of fish).
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Figure 2. Serranus hepatus in Bandirma Bay. Weight distribution
as determined samples taken in the years of 2012-2013 (h= number
of fish).

the nets, the 0 age group was not represented in the
samples. There was some overlapping of individuals with
same lengths, especially for the ages from 1 to 4.
Growth: The von Bertalanffy growth equations (age-
length, age-weight relationships) calculated with mean
lengths and weights at different ages were found as:
L=12.46 (1_6—0.19(t+4.32))
W= 34.77(1_6»0.09(t+].63))2,84

The asymptotic length and weight, 12.46 cm and 34.77
g. are realistic since the largest specimen sampled were of
11.1 cm, and 21. 52 g. The phi-prime (¢') value was
estimated as 1.48.
Relative Growth in Length: To determine the growth
speed of age groups in Bandirma Bay the increase in
length between age groups and the increase in ratio and
growth characteristics were calculated and are shown in
Table 2.

To determine the growth speed of ages in Bandirma
Bay, the increase in length and weight between ages and
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Figure 3. Serranus hepatus in Bandirma Bay. Age composition as
determined samples taken in the years of 2012-2013 and based on
otolith readings (n= number of fish).
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Figure 4. Serranus hepatus in Bandirma Bay. Length-weight
relationship of samples taken in the years of 2012-2013.

the increase in ratio were calculated and are shown in
Table 2. As seen, individuals in length and weight were
more likely up to age II in the population.

Length-weight  relationship:  The length—weight
relationship was calculated including both sexes,
W=0.021*L284_ The slope b was significantly different
from 3.0 (t-test, P>0.05), indicating negative allometric
growth (Fig. 4).

Condition Factor: The condition factor values of the
S. hepatus population according to age are shown in Table
1. Average condition factor (CF) differences were
statistically among
consecutive age groups in the population (P>0.05).
Gonadosomatic index (GSI%): The values of GSI in ages
2 and 5, were especially found to be statistically
significant (P<0.05, t-test; Table 1).

insignificant individuals  in

Discussion
In this study, a total of 162 specimens of S. Aepatus from



Erdogan and Torcu-Kog.-Some biological aspects of Serranus hepatus in the Sea of Marmara, Turkey

Table 2. Mean total length (cm), mean weight (g.), relative growth rate (RGR), mean condition factor (CF), and gonadosomatic
index (GSI), Standard error (SE) for different ages of Serranus hepatus in Bandirma Bay as determined samples taken in the years

of 2012-2013.

Age N TLESE RGR in L WESE RGR in W CFESE GSI=SE
(min-max.) (min-max.) (min-max.) (min-max.)
1 10 7.82+0.15 7.44+0.56 1.50+0.05 3.49+0.36
(6.5-8.1) (3.62-10.87) (1.30-1.71) (1.40-5.49)
10.87 35.75
5 63 8.67+0.03 10.1+0.20 1.43+0.02 3.72+0.19
(8.1-9.1) (6.76-13.92) (1.03-1.86) (0.82-11.72)
7.38 22.38
3 51 9.31+0.03 12.36+0.04 1.48+0.03 3.51+0.16
(9.0-9.6) (9.94-15.12) (1.14-2.39) (1.48-6.05)
4.62 12.22
4 26 9.74+0.02 13.87+0.30 1.51+0.03 3.57+0.26
(9.5-9.9) (9.56-16.23) (1.26-1.90) (1.05-7.11)
5.75 17.02
5 12 10.3+0.10 16.23+0.66 1.53+0.04 3.17+0.38
(10.0-11.1) (12.41-21.52) (1.28-1.85) (1.70-6.33)

Bandirma Bay were examined between the years of 2012
and 2013. Individuals of the stock ranged between 1 to 5
years of ages. Length at infinity (L) was calculated as
12.46 cm while weight at infinity (Weoo) was 34.77 g,
growth coefficients (k) were 0.19 and 0.09 y~!, and the
hypothetical times at which the length are equal to 0 (%)
were —4.32 and -1.63y, respectively (a=0.021, »=2.84,
R?=0.753). The growth performance index (¢’) of the
samples was determined as 1.48. The t-test results showed
that there were significant differences between the growth
performance indexes of the other studies. Variations in
fish growth in terms of length and weight can be explained
as an adaptive response to different ecological conditions
(Nikolsky, 1963; Wootton, 1992). The theoretical
maximum length was close to this estimated for Uzunada,
Izmir Bay in Turkey (Table 3). Minimum-maximum
lengths recorded prior to our study were 2.4-18.9 cm
(Table 3). This variation may be due to different stages in
ontogenetic development, as well as differences in
condition, length, age, sex and gonadal development
(Ricker, 1975). Geographic
environmental conditions such as temperature, organic
matter, quality of food, time of capture, stomach fullness,
disease, parasitic loads (Bagenal and Tesch, 1978),
temperature, organic matter, quality of food and the water
system in which the fish live (Wootton, 1992) can also
affect weight at- age estimates.

The ages of captured fish ranged between 1 and 5. The
fact that 39.0% of the specimens was in age 2 indicated
that the population was mostly young individuals. This
situation was also reported for izmir Bay population
(Bilecenoglu, 2009). Labropoulou et al. (1998)

location and some
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determined the ages to be between O and 5 years.
Furthermore, Dulci¢ et al. (2007) reported on individuals
between 2 and 7 years old while Bilecenoglu (2009) and
Soykan et al. (2013) reported the maximum age as 4 years.
These differences in the age distribution of the
populations may be due to gill net selectivity, fishing
activity, feeding habits and the ecological characteristics
of the lakes and reservoirs (Nikolsky, 1980) (Table 3).

In this study, the values of condition were determined
as 1.03-2.39 in both sexes. Ozgen (2012) has reported a
similar pattern for izmir Bay. The slope () value of the
length—weight relationship in all individuals (5=2.84)
showed that weight increased with length in negative
allometry. For the same species, the b values are shown in
Table 3. As seen in Table 3, b value for Bandirma Bay
was found to be close to estimates by Dulcic and
Glamuzina (2006), Abdallah (2002), Ozgen (2012) and
Yapici et al. (2012) but also different from those found by
Dulcic and Glamuzina (2007), Giirkan and Bayhan
(2010), and Akalin et al. (2015). The b values are often
3.0 and generally between 2.5 and 3.5. As the fish grows,
changes in weight are relatively greater than changes in
length, due to approximately cubic relationships between
fish length and weight. The & values in fish differ
according to species, sex, age, seasons and feeding
(Bagenal and Tesch, 1978; Froese, 2006). The fact that
values of brown comber in the Bandirma Bay are closer to
3 CF means that the chub was in rich condition. As seen
in Table 3, our findings in CF confirm the literature by
Ozgen (2012).

Gonad development was followed using the GSIL
Differences in GSI between ages, especially age 2, was
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Table 3. Age structure, parameters of length—weight relationship (a and b), growth (L., k, to) of Serranus hepatus in this and previous studies (— indicates absence of data).

References Locality Age Length Weight N a b R? Weo Loo to k (0]
Bilecenoglu (2009) Izmir Bay 0-4 5.2-11.7 1.89-24.97 603 0.0157 2.998 0.97 - 10.61 -1.14 0.56 1.90
Gongalves et al.(1997) Porteguese - 8.5-13.8 - 69 0.00006 2.77 - - - - - -
Abdallah (2002) Eygpt - 3.1-12.5 - 153 0.025 2.84 - - - - - -
Borges et al. (2003) - - 6.7-13.1 - 123 0.0177 2.977 - - - - - -
Valle et al. (2003) Spain - 3.4-7.9% - 87 0.0111 3.12 - - - - - -
Cigek et al. (2006) - - 2.4-105 - 584 0.0161 3.29 - - - - - -
Dulcic and Glamuzina (2006)  Adriatic - 5.4-18.9 - 87 0.0112 3.123 - - - - - -
Dulcic et al. (2007) Adriatic 2-7 5.8-13.2 - 1218 0.010 3.19 - - 14.82 -1.67 0.217 1.68
Ozgen (2012) [zmir Bay - 6.3-11.7 - 2827 0.03-0.164 2.76 0.62-0.87 - - - - -
Wagque and Papacon (1997) Greek - - - - - - - - 14.66 -2.56 0.23 1.69
Labrapoulou et al. (1998) Cretan Shelf 0-5 3.1-14.0 - 1268 - - - - 15.20 -0.57 0.36 1.92
Sangin et al. (2007) Mediterran - 4.8-13.0 1.69-38.56 573 0.0143 3.044 0.95 - - - - -
Morey et al. (2003) Spain - - - 22 0.044 - 0.928 - - - - -
Irmak (2006) [zmir Bay - - - - 0.0182 291 - - - - - -
Birim (2009) [zmir Bay - - - - 0.0004 2.33 - - - - - -
Veiga et al. (2009) - - 4.1-10.5 - 64 0.0142 3.110 - - - - - -
Giirkan and Bayhan (2010) [zmir Bay - 6.0-11.1 - 204 0.0096 3.223 - - - - - -
Yapici et al (2012) Uzunada 4 6.5-11.70 3.53-25.80 5222 0.02 2.89 0.85 - 12.59 -1.08 0.54 1.93
Soykan et al. (2013) Izmir Bay 1-8 3.9-123 - 2410 0.013 3.11 - 39.38 13.19 -0.63 0.25 1.64
Akaln et al. (2015) Candarl 5.6-15.0 2.03-47.3 762 0.0107 3.162 0.92 - - - - -
This study Bandirma 1-5 6.5-11.1 3.62-215 162 0.021 2.84 0.753 34.77 12.46 -4.32 0.19 1.48
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also found to be statistically significant (P<0.05, t-test;
Table 1).

Table 3. Age structure, parameters of length—weight
relationship (o and b), growth (L, &, &) of S. hepatus in
this and previous studies (— indicates absence of data)

The maintenance of a well-balanced population is of
importance in terms of economical fishing of this species
in the region. Soykan et al. (2013) reported that the first
sexual maturity in length is 7.8 cm. According to our
findings in Bandirma Bays, the fishes under average 7.8 cm
should not be caught during the fishing period. This will
lead to improvements in both the productivity of the
population and fishing.
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