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Abstract: In the study, the age, growth, mortality parameters and length-weight relationship parameters of Diplodus sargus (white seabream) collected by a
small-scale fisherman between August 2020 and July 2021 along the northeastern coast of Aegean Sea (Tlrkiye coast), were investigated. D. sargus had a
range of total length and weight from 14.3 cm to 36.7 cm and from 50.5 g to 836.5 g, respectively. The length-weight relationships (LWRs) were calculated as
W=0.02368*L28" for females, W = 0.01847*L.2959 for males and W = 0.01989*TL2%% for both sexes. Using data from fish scales, the maximum age was
determined to be 11 years. von Bertalanffy growth parameters have been calculated as follows L==39.01 cm TL, K=0.13 year, and to=-2.58 year for both
sexes combined. Total (T), natural (N) and fishing (F) mortalities were defined as Z: 0.83 year?, M: 0.33 year' and F: 0.50 year' for both sexes combined.
The exploitation rate (E) was calculated as 0.70, 0.44 and 0.60 for females, males and combined, respectively.
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0z: Bu galismada, Agustos 2020 ve Temmuz 2021 tarihleri arasinda Ege Deniziin kuzeydogu kiyilarinda (Tiirkiye kiyilan) kiigiik dlgekli bir balikg! tarafindan
toplanan Diplodus sargus'un (Sargos) yas, bilylime, 6liim parametreleri ve boy-agirlik iliskisi parametreleri incelenmistir. D.sargus'un toplam uzunlugu 14,3
cm ila 36,7 cm ve agirfigi 50,5 g ila 836,5 g arasinda degismektedir. Boy agirlik iliskisi disiler igin W = 0.02368*L281, erkekler igin W = 0.01847*L29°ve her
iki cinsiyet icin W = 0.01989*TL296 olarak tahmin edilmistir. Balik pullarindan hesaplanan yas verileri maksimum yasin 11 oldugunu géstermistir. Belirlenen
biiylime parametresi degerleri tiim bireyler igin L-=39.01 cm, K=0.13 yil*, to= -2.58 yil olarak belirlenmistir. Toplam 6lim (Z), dogal 6lim (M) ve balikgilik
6limi (F) tlm bireyler igin Z: 0.83 yil*, M: 0.33 yil! ve F: 0.50 yiI* olarak belirlenmistir. Sémiriilme orani (E) disiler, erkekler ve tiim bireyler igin sirasiyla 0.70,

0.44 ve 0.60 olarak hesaplanmistir.

Anahtar kelimeler: Yas, biiylime, mortalite, boy agirlik iliskisi, Sargos, Ege Denizi

INTRODUCTION

The white seabream, Diplodus sargus (Linnaeus, 1758), is
an important representative of the family Sparidae with a
geographical distribution ranging from the Bay of Biscay to
Angola in the eastern Atlantic and from Gibraltar to the Black
Sea (Bauchot, 1987; Bilecenoglu et al., 2014). It has a
shallower distribution (<70 m) and is mostly found in the same
habitats. These habitats consist of rocky areas and Posidonia
oceonica beds (Bauchot and Hureau, 1990; Lenfant and
Planes, 1996). The white seabream feeds on algae, worms,
gastropods, amphipods, bivalves, echinoderms, fishes and fish
eggs (Maigret and Ly, 1986; Bianchi et al., 1999; Figueiredo et
al., 2005).

Itis known to be a common species in the northern Aegean
Sea and is mainly caught in the shelf and coastal areas. The
northeastern Aegean Sea is known as one of the areas where
the most intensive small-scale fishing is carried out. The most
preferred fishing gears are gillnets, trammel nets, longlines and
hand lines. Hand lines and longlines are mainly used to catch
white seabream. White seabream is more economically
important than most other species in the region's fisheries.

White seabream caught are exported and the approximate
yield is 10 dollars per kilogram in 2021. Due to the problem of
unrecorded fishing in the small-scale fisheries inTurkiye, the
recorded catch rates are lower than the realised catch rates.
The landed catch of white seabream is estimated at 26 tonnes
according to the Turkish Statistical Institute Fisheries Report in
2022 (TUIK, 2023). The scientific knowledge on the biology of
white seabream in Turkish seas is limited, although it is known
as a common species of Sparidae.

Ayyildiz and Altin (2020) studied the daily growth of
juvenile white seabream, Balik and Emre (2016) determined
the age and growth of specimens with a total length of 13-16
cm from Beymelek Lagoon, southwest of Turkey. Some
valuable literature on age, growth and feeding of white
seabream has been published from Algeria, Portugal, Western
and Eastern Mediterranean (Lloret and Planes, 2003;
Benchalel and Kara, 2013; Al-Beak et al., 2015; Paiva et al.,
2018; Boufekane et al., 2021). While the population
characteristics of fish are significant factors in managing and
controlling fisheries resources (Froese et al., 2008) and the
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mortality rates, the age distribution offers crucial insights into
the size and structure of the stock. The literature currently lacks
information on the age, growth, and mortality parameters of D.
sargus, posing potential hurdles for the management of the
stock due to the paucity of data on the population biology in the
Eastern Mediterranean, Aegean, Marmara, and Black Seas.
The objective of this study is to offer initial insight into the
growth parameters of white seabream in the northeast Aegean
Sea. This research holds significance as it reveals the first
findings of the population parameters of D. sargus in the
Northeast Aegean Sea.

MATERIALS AND METHODS

Specimens were collected from fish captured by a
fisherman with a handline and longline in the northeastern
coast of Turkiye between August 2020 and July 2021. During
the research, 30 samples were taken every month. A total of
322 fish were examined. TL (total length) and FL (fork length)
were measured to the nearest millimetre. Total weight (TW)
and gonad weight (GW) were also weighed to the nearest 0.01
grams. Subsequently, the exponential regression W = a*TL?
was used to estimate the length-weight relationship (Le Cren,
1951), where W represents the total weight (grams) and TL
denotes the total length (centimetres). Linear least squares
regression after logarithmic transformation was used to
estimate the constants a and b. Growth type was determined
via t-test on the value of 'b', which reflects the allometry of
growth (Sokal and Rohlf, 1987). At first, age determination was
assessed for both otoliths and scales, and it was concluded
that the fish scales was the most appropriate method for white
seabream. The age of 322 white seabream specimens was
ascertained from intact scales underneath the pectoral fin's left
section. The translucent zones were identified as annuli and
counted. Both sets of scale ring measurements were conducted
by three independent observers using a binocular microscope.
For the entire dataset, we estimated growth parameters using

Table 1. The range of total length (TL), and weight (g) of D. sargus

the von Bertalanffy growth equation: L(t)= L~ [1-exp(-k(t-to))]
where L(t) represents total length at time t, L~ denotes
asymptotic length (cm), K indicates the growth coefficient (y-)
and to is the age of the fish when its size is zero (von
Bertalanffy, 1938). The von Bertalanffy growth parameters
were estimated using FISAT Il programme. Instantaneous total
mortality (Z) was determined using the age-converted catch
curve method of Pauly (1984). Natural mortality (M) was
calculated using Pauly's (1980) empirical formula, which
includes von Bertalanffy growth parameters and mean annual
seawater temperature (15.7°C; Tirkoglu, 2010). The fishing
mortality rate was computed via the formula F = Z - M (Bingel,
2002). To compute the exploitation rate (E), Gulland's formula
(1979) was utilised: E = F/Z. Calculating the growth
performance index, ¢, involved using this formula: ¢ = log K +
2Xlog L.

RESULTS

The lengths of 322 white seabreams ranged from 14.3 cm
to 36.7 cm TL. The mean TL was calculated to be 23.8 + 0.18
cm (Table 1). Individual weights ranged from 50.5 g to 836.5 g
with a mean of 232.4 + 5.7 g. It was observed that the most
common length group was 24 cm TL with 17.4% of the total
individuals, and almost half of the total individuals were
between 22 cm and 24 cm TL (Figure 1). Looking at the
monthly variation in mean TL, the highest mean length was
observed in May and the lowest in August. The length-weight
relationship was calculated as W = 0.02368*TL2881 (r2 = 0.93)
for females, W = 0.01847*1.295% (r2 = 0.93) for males and W =
0.01989*TL29%%6 (r2 = 0.93) for both sexes (Table 2). The
regressions showed negative allometric growth for males,
females and both sexes. According to the fish scale readings,
white seabream was distributed between 1 and 11 years of age
(Table 3, Figure 2). The most common age groups were 5, 4
and 6 years with 27.6%, 21.1% and 16.1% of the total
individuals.

Table 2. Length-weight relationships (LWRs) parameters of D. sargus

Total Length(cm) Weight (g)

Sex | N a %95 Cla b  %95Clb | r2 |Growthtype

N | Mean*Sx Min Max Mean Min  Max

Male |176|23.47+0.22 143 31.6|220.74+6.53 5046 542.12

Female | 143 |24.19+0.28 159 36.7 | 243.67 £9.66 71.32 836.51

Total [322|2383+0.18 143 36.7|232.36 £567 5046 836.51
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Female [143|0.0236 0.0155-0.0360 |2.88 2.749-3.013(0.93 A(-)

Male |176|0.0184 0.0125-0.0272|2.96 2.835-3.082{0.93 A(-)

Total  [322(0.0199 0.0149-0.0263 [2.94 2.847-3.025|0.93 A(-)

A(-) : negative allometry
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Figure 1. Frequency distribution of the length of D. sargus
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Figure 2. Annual growth rings (pink lines) on the scales in different ages of D. sargus

Table 3. Key to the age-total length of D. sargus

Age

Total length (cm)

14 1
15

16

17

18

19 1 1

20 4 19 3 1

21 7 14 1

22 2 34 14
23 1 13 33
24 3 29
25 7
26 3
27 1

28

29

30

31

32

33

34

35

36

N WO N W

22

N =~ o N
- N ©O© ~N O N
o N W o Ww

1

N 1 14 42 68 89
Mean length (cm) 14.3 17.9 204 224 238

52 26 22 5 2 1
255 26.7 286 314 34.5 36.7

We employed the FISAT Il programme to study the length
and age data as well as the growth parameters of 322
individuals. The values of the growth parameters for the entire
population were calculated as L-=39.01 cm TL, K=0.13 year-
1, and to=-2.58 years. Growth parameters for female individuals
were determined as L»=37.96 cm TL, K=0.14 year, t=-2.0
years. For male individuals, the growth parameters were
L»=32.86 cm TL, K=0.19 year, tv=-2.0 years.

Graphs depicting von Berlanffy growth curves for females,
males, and all individuals of D.sargus are illustrated in Figure
3. Total mortality (Z), natural mortality (M) and fishing mortality
(F) were determined as Z: 0.83 t1, M: 0.33 t" and F: 0.50 t* for
the combined sexes. Z, M and F were determined to be 0.64 t-
1,0.35t"and 0.29 t for females and 0.81 t, 0.45 t* and 0.36
t1 for males. The exploitation rate (E) was calculated as 0.70,
0.44 and 0.60 for females, males and both sexes, respectively.
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Figure 3. The growth curve of female (A), male (B) and (C) total
individuals of D. sargus, as modelled by the von Bertalanffy
equation

Mortality parameters were calculated for all individuals,
yielding the following values: Z = 0.83 year!, M = 0.33 year"’
and F = 050 year' (Figure 4). Exploitation rate was
ascertained at (E): 0.60. For male subjects, mortality
parameters were Z: 0.81 year-', M: 0.45 year, F: 0.36 year",
and E: 0.45. For females, the mortality parameters were
calculated as Z: 0.64 year', M: 0.35 year-, F: 0.29 year, and
E: 0.45.

4 - N
y =-0.8266x + 9.127

Ages
Figure 4. Total mortality-age curve of sexes combined of D. sargus

DISCUSSION

The b-value of the length-weight relationship for this
species has been reported by various authors in different
regions. Man Wai and Quignard (1982) reported a b-value of
3.123 in the Gulf of Lion, Mouine et al. (2007) found a value of
3.05 in the Central Mediterranean (Tunis), Lahlah (2004)
reported a value of 2.859 in Egyptian Mediterranean waters,
Mahmoud et al. (2010) found a value of 2.942 in the Abu Qir
Bay of Egypt, EI-Maghraby and Botros (1981) reported a value
of 3.144 in the Mediterranean waters of Egypt, and Morato et
al. (2003) found b value of 3.18 in the North Eastern Atlantic,
Balik and Emre (2016) found that the b value is 3.1028 in the
Mediterranean Sea. This study recorded b value of 2.88 in
females, 2.96 in males in the Northeastern Aegean Sea (Table
4). This could be due to differences in environmental
conditions, sampling methods and size range coverage. The
samples primarily comprised of small individuals which could
have influenced the b value of the length-weight relationship.
However, our results contrast with those previously reported,
which may be due to differences in the size distributions of
samples taken from different habitats.

Benchalel and Kara (2013) found that the age distribution of D.
sargus species on the east coast of Algeria ranged from 0-10
years in the length group between 12.2 cm and 34.6 cm TL, El-
Maghraby and Botros (1981) found that individuals on the
Egyptian coast ranged from 1-8 years of age in the length
range of 6-39 ¢cm. In this study, the TL range was 14.3-36.7 cm
and the age distribution was between 1-11 years. Age
distributions were similar between the studies, but it was
understood that there was a smaller age distribution in the
Egyptian coast in contrast to the larger length distribution. It is
thought that this may be due to the difference in the method
used during age reading or the faster growth on the Egyptian
coast. In the study carried out in our country, Balik and Emre
(2016) reported that the age distribution in the length range of
13-16 cm TL in Beymelek Lagoon was 0-3 years old. In this
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study, it was determined that the length of the youngest
individual aged 3 years was 18.5 cm TL (Table 5). In both
studies, it was observed that the majority of individuals in this
length range were 2 years old. The variations of the results
can be attributed to the differences in study regions,
environmental variables, and the number of individuals
involved. The researchers also determined the growth

parameter values of the species. The discrepancy in age
distribution and growth parameter values found in this study
compared to other studies is attributed to the different methods
employed. While many researchers used otoliths, the age
determinations in this study were made from fish scales similar
to Abecasis et al. (2008). The age determination from the fish
scales specific to the species was easier to determine.

Table 4. The b values of length-weight relation of D. sargus reported for some populations living in different locations

Author Sex N b Area Growth type
El-Maghraby and Botros (1981) 3.144 Egypt Mediterranean waters
Man Wai and Quignard (1982) 3.123 Gulf of Lion
Male 231 3.032 |
Morato et al. (2003) Female 446 3.054 North Eastern Atlantic |
Total 1178 3.181 |
Lahlah (2004) 2.859 Egyptian Mediterranean waters
Male 37 3.129 |
Mouine et al. (2007) Female 108 2.994 Central Mediterranean (Gulf of Tunis) |
Total 247 3.051 A(+)
Mahmoud et al. (2010) Total 2.942 Abu Qir Bay of Egypt A(-)
Balik and Emre (2016) Total 355 3.1028 Beymelek Lagoon S.W. coast of Tlrkiye at the Med. Sea
Female 143 2.88 A(-)
This study Male 176 2.96 NE Aegean Sea of Trkiye A(-)
Total 322 2.94 A()
I izometry, A(+): positive allometry, A(-): negative allometry
Table 5. The von Bertalanffy growth parameters of D. sargus reported for some populations living in different locations
Author Area Age range Method Loo K to
El-Maghraby et al. (1981) Egypt 1-8 Otolith
Man Wai and Quignard (1982) N/W Mediterranean - Otolith 46.70 0.12 -0.63
Man Wai and Quignard (1982) Gulf of Lion - Otolith 45.86 0.17 -1.18
Martinez-Pastor and Villegas-Cuadros (1996)  Cantabrian Sea 1-11 Otolith 48.48 0.18 -0.06
Gordoa and Moli (1997) N/W Mediterranean - Otolith 41.70 0.25 -0.08
Mann and Buxton (1997) South Africa - Otolith 30.94 0.25 -1.05
) South Portugal 0-18 Otolith 40.93 0.18 -0.86
Abecasis et al. (2008) 0-16 Scale 3955 015 -1.89
Lahlah (2004) Egypt - Otolith 32.72 0.13 -1.84
Mahmoud et al. (2010) Abu Qir Bay 0-6 Otolith 31.38 0.26 -0.73
Benchalel and Kara (2013) Algeria 1-10 Otolith 36.39 0.15 -0.49
Balik and Emre (2016) Mediterranean 1-3 Otolith
This study NE Aegean Sea 1-11 Scale 39.01
The mortality parameters, exploitation ratio and  species is set at 21 cm TL, that result is smaller than the first

reproductive characteristics of fishes are key elements in the
consideration and control of fisheries resources. There is no
data of mortality parameters and exploitation ratio of D.sargus
in our seas. One study is represented the first sexual maturity
length of the species that is 22.69 c¢m in females and 25.2 cm
in males, respectively (Daban et al., 2023). In the communiqué
issued by the Ministry of Agriculture and Forestry, which
regulates commercial fishing, the minimum length of D. sargus

maturity length. And, in this study the mortality parameters
were calculated and the exploitation rate was found as E:0.60.
According to all these results it is possible to say that the
species is under fishing pressure.

CONCLUSION

Understanding the biological characteristics of populations
is crucial for maintaining species continuity. This research
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focuses on D. sargus, an economically important species, and
investigates its age distribution, growth parameters, and
mortality parameters. According to the results obtained, it is
seems that the first capture length should be increased in order
to ensure the continuity of the stocks. In order to reduce the
fishing pressure on the species, increasing the mesh size of
the gilinets, which is one of the fishing gears where selectivity
can be adjusted most easily, can be effective in reducing the
fishing power.
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