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ABSTRACT

The length-weight relationships and growth parameters of the axillary seabream Pagellus acarne
caught from the Didim coast in the southern Aegean Sea were examined. A total of 667 axillary
seabream individuals, of which 295 were female (44.23%) and 372 were male (55.77%), were col-
lected by commercial trawlers and gillnets from November 2021 to December 2023. The length-
weight relationships were calculated for females, males, and sexes as W= 0.0052 x L3278 W= 0.0065
x L3152 and W = 0.0058 x L>!°%, respectively. The growth of P. acarne on the Didim coast was
determined as positive allometric. The maximum age was found to be 4 for both females and males.
The von Bertalanffy growth parameters were L., = 28.55 cm, k= 0.213 year™!, #p = -2.011 years for
females; Lo, = 22.13 cm, k = 0.489 year!, t, = -0.862 years for males; L. = 23.75 cm, k= 0.373 year"
!, tp="-1.203 years for both sexes. The growth performance index (¢ ) for females, males, and sexes
were 2.239, 2.379, and 2.324, respectively. This study provides the first contribution to the basic
growth parameters of P. acarne along the Didim coast, southern Aegean Sea.

Keywords: Axillary seabream, Pagellus acarne, Length-weight relationship, Growth,
Southern Aegean Sea
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Introduction

The axillary seabream Pagellus acarne (Risso, 1827), one of
the commercially significant species belonging to the family
Sparidae, is distributed along the coasts of Madeira, the Ca-
nary Islands, and Cape Verde, from the Bay of Biscay to Sen-
egal in the eastern Atlantic but is rare in the British Isles. It
has a wide distribution in the Mediterranean along all coasts
except the Black Sea (Froese & Pauly, 2023). Juveniles are
generally found closer to shore, while adults particularly in-
habit seagrass beds and sandy bottoms in various layers to
depths of 500 m. However, they are more commonly found
between 40 and 100 m (Bauchot & Hureau, 1986). Despite
feeding omnivorous, their dietary tendencies predominantly
lean towards a carnivorous diet, preying on small teleosts, ar-
thropods, molluscs, echinoderms, and worms (Fehri-Bedoui
et al., 2009). The species is protandric hermaphrodite. Typi-
cally, individuals start as males and then transform into fe-
males over 2 to 7 years (Bauchot & Hureau, 1986). The max-
imum total length reported is 36 cm (Bauchot & Hureau,
1986; Froese & Pauly, 2023). P. acarne is categorised as
Least Concern (LC) in the [UCN Red List (IUCN, 2023).

Considering the dynamic nature of variations in length and
weight of fish over time, the length-weight relationship
(LWR) and the von Bertalanffy growth function (VBGF) pro-
vide dynamical parameters that lead to important mathemati-
cal inferences about stock assessments of species in a certain
geographical region (Sparre, 1998). This makes it possible to
determine the dynamic structure of fish populations, mathe-
matically explain the growth rates of fish according to their
age, interpret the current stock situation, develop long-term
sustainable fishery strategies, and determine catch limits.
Length-weight relationships of P. acarne have been exam-
ined in various studies conducted in different areas of the
world (Pajuelo & Lorenzo, 2000; Velasco et al., 2011; Akel,
2016; Bensahla Talet et al., 2017; Cetkovic et al., 2018;
Bentata-Keddar et al., 2020; Falsone et al., 2022; Ali-Basha
et al., 2023) and Turkish marine waters (Tosunoglu et al.,
1997; Ozaydin et al., 2007; Ilkyaz et al., 2008; Cengiz, 2013;
Bilge et al., 2014; Akaln et al., 2015; Altin et al. 2015;
Soykan et al., 2015; Oztekin et al., 2016; Tiinay, 2017; Ilhan,
2018; Yedier et al., 2019; Kara et al., 2020; Giil et al., 2021;
Acarli et al., 2022). However, the growth parameters of the
species have been determined in a limited number of studies
such as Phan & Kompowski (1972), Pajuelo & Lorenzo
(1994), Dominguez (2000), Pajuelo & Lorenzo (2000), Coe-
lho et al. (2005), Velasco et al. (2011), Bentata-Keddar et al.
(2020), and Ali-Basha et al. (2023) for the world and To-
sunoglu et al. (1997), Soykan et al. (2015), ilhan (2018), and
Gil et al. (2021) for Turkiye.
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P. acarne, a commercial and exploited species captured with
trawl and gill nets, was harvested in 2018 with 3654 tons, the
highest catch data. There were gradual decreases in 2019 and
2020, with 2913 and 2713 tons harvested, respectively. Then,
in 2021, a harvest of 2728 tons was achieved, increasing
slightly compared to the previous year (FAO, 2023). How-
ever, there are no specific catch data of P. acarne in the fish-
eries statistics of the Turkish Statistical Institute
(TURKSTAT, 2022). Although the literature provides vari-
ous studies on the population parameters of axillary seabream
in different regions of Turkish marine waters, there is a lack
of research on the species’ basic biological parameters in
Didim, an important coastline of southern Aegean. Didim,
extending from the Biiyiik Menderes Delta in the north to Ak-
biik Bay in the south, is a coastal area that stands out in terms
of both fishery and aquaculture activities. Therefore, this
study provides the first information on the length-weight re-
lationship and growth parameters, aiming to contribute to the
optimal exploitation of P. acarne stocks along the Didim
coast in the southern Aegean Sea.

Materials and Methods

Between November 2021 and December 2023, the specimens
of Pagellus acarne were collected by commercial trawlers
and gillnets with various mesh sizes along the coast of Didim
(Figure 1). The total length of the samples was measured to
the nearest 0.1 cm and the weight to the nearest 0.01 g.

The length-weight relationships (LWRs) were independently
estimated for all individuals with the formula W = a x L’
(Ricker, 1975). This equation can be expressed logarithmi-
cally as log W=1og a+ b log L, where W is total body weight
(g), and L is total length (cm). A is a coefficient relative to
body form, and exponent 4 is the allometry coefficient of the
linear regression equation expressing isometric (= 3), positive
allometric (> 3) and negative allometric (< 3) growth in
length. The significance of the linear regression coefficients
obtained from length-weight data was tested by analysis of
variance ANOVA (Zar, 1999). Student’s ¢-test with a £95%
confidence interval was applied to verify whether the b values
obtained in the linear regressions were significantly different
from the null hypothesis of isometric growth (Ho: b = 3), us-
ing the equation #, = (b — 3) / sb, where ¢, is the ¢-test value, b
the slope and sb the standard error of the slope () (Sokal &
Rohlf, 1987).
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Figure 1. Sampling location of Pagellus acarne

Age readings were taken by counting growth annuli from all
sagittal otoliths, as Holden and Raitt (1974) suggested. All
otoliths were cleared in ethanol and then immersed in glycer-
ine for examination. A reflected light binocular microscope
was used to determine age.

Theoretical growth patterns for all individuals were calcu-
lated using the von Bertalanffy growth function (VBGF)
(Beverton & Holt, 1957) L, = L., [1 - "], where L, is the
fish length (cm) at the time 7 (year), L is the mean asymptotic
length (cm), & is the growth coefficient (year™), and 1, (year)
is the theoretical time at which the length equals to zero.

The growth performance index (¢ ") was estimated using the
formula ¢ " =log k + 2 log L. (Munro & Pauly, 1983).

Results and Discussion

Descriptive Characteristics of the Sampling

During the research, 667 P. acarne samples, 295 female
(44.23%) and 372 male (55.77%), were collected from the
Didim coast. The overall sex ratio (F: M) was determined as
1:1.26. The chi-square test (y?) showed that the sex ratio was
significantly different from the expected 1:1 ratio (y? P <
0.05). Total length intervals were 12.0-21.8 cm for females,
11.6-21.0 cm for males, and weight intervals were 16.00-
116.58 g for females, 14.66-99.86 g for males. The mean
length and weights were 17.89 £2.47 cm and 63.24 £26.20 g

for females and 16.43 £2.44 cm and 47.91 £21.53 g for males,
respectively.

The maximum length and weight obtained from P. acarne in-
dividuals was 21.8 cm and 116.58 g. A statistically significant
difference was found in overall length and weight values be-
tween male and female individuals (tes;, P < 0.05). Most in-
dividuals were between 16.0-16.9, 17.0-17.9, and 18.0-18.9
cm in total length, accounting for 53.07% of all samples (Fig-
ure 2).

Length-Weight Relationships

LWRs were independently calculated in logarithmic form as
log W=-2.2887 + 3.2378 log L for females; log W= -2.1838
+3.1521 log L for males; log W =-2.2399 + 3.1965 log L for
both sexes.

Table 1 outlines the LWRs computed for males, females, and
sexes of the axillary seabream sampled from the Didim coast-
line. The mean length and weight of females were higher than
those of males, and all differences were statistically signifi-
cant (z-test, P < 0.05). The exponent of the b parameter of
females, males, and sexes demonstrated positive allometry
and was statistically significant (P < 0.05). A strong correla-
tion was obtained between the length and weight in the indi-
viduals of female, male, and both sexes (P < 0.001; 7*> 0.97).
A summary of the comparison between the length-weight re-
lationships identified in this study and those from previous
studies is presented in Table 2.
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Figure 2. The length frequency distribution for females, males, and sexes
of Pagellus acarne sampled from the Didim coast.

Table 1. General population statistics, LWR parameters and the isometric growth probability of Pagellus acarne were ana-
lysed with Student’s #-test

q N Range of TL Range of W (g) LWRtparame-
ex (cm) (W + SD) ers
(Lmean + SD) mean b SE of b 95% Cl of b VZ t-test
12.021.8 16.00-116.58 .
2295 (Tionan  (6324426a0) 00052 32378 00154 3210232712 09922 1555
11.6-21.0 14.66-99.86 .
IO (giiaak  @1olealsy 00065 31521 00128 3126331769 09925 1177
o+d 667 1167218 14.66-116.58 ) jhse 31065  0.0096 3.1812-32191 0.9926 20.72%

(17.08 £2.56)  (54.69 +24.89)

Q, female; ¢, male; N, sample number; TL, length; W, weight; SD, standard deviation; a, intercept; b, slope; SE, standard error;
CI, confidence interval; 72, coefficient of determination; * ¢ > #y.0sN>250 = 1.65

Determination of the von Bertalanffy Growth Function
(VBGF) Parameters

Sagittal otolith examinations revealed age patterns ranging
from I to IV age classes for both females and males. Table 3
displays the total length frequencies of P. acarne from the
Didim coast based on age classes. In the female age class,
11T (43.04%) was dominant, followed by IV (24.42%), 1
(18.30%), and I (14.24%) classes, while in the male age
class, II (49.19%) was dominant, followed by I (27.96%)),
IV (13.17%) and III (9.68%) classes.

The growth pattern in mean lengths from each age group was
estimated for females, males, and both sexes of P. acarne
from the Didim coast using the VBGF. The von Bertalanffy
growth parameters were calculated as Lo = 28.55 cm, k =

0.213 year’, tp = -2.011 years for females; L. = 22.13 cm, k
=0.489 year!, ) = -0.862 years for males; L. = 23.75 cm, k
= 0.373 year!, ty = -1.203 years for both sexes. The growth
performance index (¢ ) was estimated for females, males, and
both sexes as 2.239, 2.379, and 2.324, respectively. A sum-
mary of comparisons of von Bertalanffy growth parameters
for P. acarne distributed in different geographical areas is
presented in Table 4.

Overall, information on the age and growth parameters of P.
acarne in southern Aegean Sea populations is limited. The
present study is the first contribution to the biological param-
eters of P. acarne along the Didim coast (southern Aegean
Sea). Thus, the LWR and VBGF parameters for the species
have been compared using data from various locations within
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its distribution area (Tables 2 and 4). The observed sex ratio
of 1:1.26, favouring males, aligns with those obtained by Tii-
nay (2017), Ilhan (2018), Bentata-Keddar et al. (2020), and
Ali-Basha et al. (2023). In contrast, it contrasts with the find-
ings obtained by Pajuelo & Lorenzo (2000), Soykan et al.
(2015), and Giil et al. (2021) in favour of females. These dis-
crepancies in sex ratio could potentially be attributed to spe-
cies-specific protandric hermaphroditism.

cm, which is similar to the ranges along the Aegean Sea de-
termined by Ilkyaz et al. (2008), Cengiz (2013), Bilge et al.
(2014), Soykan et al. (2015), ilhan (2018), and Colakoglu
(2021); however, it is inconsistent with the ranges estimated
by Altin et al. (2015), Oztekin et al. (2016), Tiinay (2017),
Kara et al. (2020), and Acarli et al. (2022). Kara & Bayhan
(2015) emphasised that one of the important reasons for the
fluctuations resulting from the similarities and differences in

the total length range of the species in a region is the selec-
tivity of the fishing gear used in sampling studies, while the
other is the sampling performance carried out in different
years.

This study showed that the total length range of all P. acarne
individuals from the Didim coast varied between 11.6-21.8

Table 2. The LWR comparisons of Pagellus acarne from different geographical areas

Locations N Sex a b GT Author(s)
Gilbahge Bay, Central Aegean Sea (Tiirkiye) 107 @+3  0.082 3.2887 A+ Tosunoglu et al. (1997)
. . . . 968 Q 0.0062 3.2416 A+ .
Canarian Archipelago, Northern Atlantic (Spain) 556 g 0.0065 32813 Axt Ija]uelo & Lorenzo (2000)
Izmir Bay, Central Aegean Sea (Tiirkiye) 303 @+34  0.0071 3353 A+  Ozaydinetal. (2007)
Izmir Bay, Central Aegean Sea (Tiirkiye) 334 Q+4 0.0104  3.06 I flkyaz et al. (2008)
Gulf of Cadiz (Spain) 461 0.0048 3.3207 A+
Alboran Coast of Spain 206 P 00093 31132 A4 Vvelascoetal 2011)
Gallipoli Peninsula and Dardanelles (Tiirkiye) 228  Q+4  0.0119  3.03 I Cengiz (2013)
Southern Aegean Sea (Tiirkiye) 472 9+4  0.0121 3.2114 A+ Bilgeetal. (2014)
Candarli Bay, Aegean Sea (Tiirkiye) 83 Q+J4 0.0078 3.281 A+  Akalnetal. (2015)
Gokgeada Island, Northern Aegean Sea (Tiirkiye) 908 Q+4  0.004 3.594 A+ Altinetal. (2015)
. o 281 Q 0.011  3.055 I
Izmir Bay, Central Aegean Sea (Tiirkiye) 20 g 0.008 3155 I Soykan et al. (2015)
Mediterranean Coast of Egypt 468 Q+3  0.0348 2.6244 A-  Akel (2016)
Gallipoli Peninsula, Northern Aegean Sea (Tiirkiye) 53  @+& 0.0331  2.629 A-  Oztekin et al. (2016)
Oran Bay, Western Mediterranean (Algeria) 844 Q+4  0.0089  3.10 A+  Bensahla Talet et al. (2017)
Gulf of Edremit, Northern Aegean Sea (Tiirkiye) 338 @+34  0.0145 2911  A- Tiinay (2017)
Mediterranean Coast of Libya 100 @+ 0.00004 2.76 A-  Cetkovic et al. (2018)
. e 861 Q 0.0109 3.066 A+
Izmir Bay, Central Aegean Sea (Tiirkiye) 905 g 00153 2043 A IThan (2018)
Tekirdag Coast of Marmara Sea (Tiirkiye) 294 Q+3 0.02 28142 A- Yedieretal (2019)
Mediterranean Coast of Algeria 795 ? 0.0131° 2.9716  A- Bentata-Keddar et al. (2020)
3 0.0095 3.0756 1 ‘
Izmir Bay, Central Aegean Sea (Tiirkiye) 525 @+4  0.0083  3.15 A+  Kara et al. (2020)
ey 246 Q 0.005 3277 A+ ,
Saros Bay, North Aegean Sea (Tiirkiye) 115 a 0004 3364 A+ Giil et al. (2021)
Gokeeada Island, Northern Aegean Sea (Tiirkiye) 1323 @+4  0.0170 2.8946 A-  Acarli et al. (2022)
Southern Sicily, Central Mediterranean (Italy) 1250 Q+4  0.0097 3.1093 A+ Falsone et al. (2022)
. . . 465 @  0.00564 3290 A+ .
Lattakia Coast, Eastern Mediterranean (Syria) 537 2000607 3263 A+ Ali-Basha et al. (2023)
o oy 295 Q 0.0052 3.2378 A+
Didim Coast, Southern Aegean Sea (Tiirkiye) 372 a 0.0065 3.1521 A+ Present Study

N, number of sample studied; a, intercept; b, slope; @, female; &, male; Q+J = females + males (consist of unsexed individuals); GT,
growth type; A+, allometric positive; A-, allometric negative; I, isometric
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Table 3. Length key of female and male Pagellus acarne individuals depend on age classes from the Didim coast

Age classes

? d
Range of
TL (gcm) 1 I I v 1 I 111 v
11-11.9 2
12-12.9 13 32
13-13.9 14 46 4
14-14.9 12 1 24 4
15-15.9 3 3 16
16-16.9 40 2 79
17-17.9 10 46 56 6
18-18.9 47 18 24 20 6
19-19.9 16 4 10 13
20-20.9 13 6 22
21-21.9 47 8
Total 42 54 124 75 104 183 36 49
Coverage 14.24% 18.30% 43.04% 24.42% 27.96% 49.19% 9.68% 13.17%

Mean (TL) 13.44+1.05 16.52+0.47 18.35£095 20.61+1.24 13.28+091 16.81£1.00 18.56+0.60 20.15+0.78
Mean (W) 24.114£5.85 45.04+2.78 65.30+13.06 94.85£16.99 23.2244.85 47.9249.01 67.18£7.70 86.08+9.85
Q, female; &, male; TL, total length; W, weight

Table 4. The growth comparisons of Pagellus acarne from different geographical areas

Locations Sex L k t, o’ Author(s)

West Africa Coasts, Northern Atlantic 2+3  36.0 0.23 -0.97 Phan & Kompowski (1972)
Canarian Archipelago, Northern Atlantic (Spain) ~ 2+J& 32.09 0.232  -0.919 Pajuelo & Lorenzo (1994)
Gilbahge Bay, Central Aegean Sea (Tiirkiye) Q+4 21.00 0.171 -3.222 Tosunoglu et al. (1997)
Alboran Coast of Spain O+3 29.62  0.27 -1.36 Dominguez (2000)

Canarian Archipelago, Northern Atlantic (Spain) § ;igg g;; _823

¢ 3230 0.18 -2.56
4 2882 029 -1.47

Pajuelo & Lorenzo (2000)

Algarve Coast, Northern Atlantic (Portugal) Coelho et al. (2005)

Gulf of Cadiz (Spain) 31.65 0.21 -1.76 2.32

+
Alboran Coast of Spain T s 007 269 204 Velascoetal (2011)
Izmir Bay, Central Aegean Sea (Tiirkiye) Q+3 22.66 0315 -1.202 2.21  Soykan et al. (2015)

@ 2775 0201 2347  2.190

Izmir Bay, Central Aegean Sea (Tiirkiye) O 2245 0341 -1.554  2.235 IlThan (2018)
Mediterranean Coast of Algeria Q+3 2997 041 -0.34 2.57  Bentata-Keddar et al. (2020)
Saros Bay, North Aegean Sea (Tiirkiye) Q+3 30.63  0.26 -0.95 2.39  Giletal. (2021)

€ 2297 0.18 -0.239 1.97
4 2150 032  -0.238 2.17
¢ 2855 0213 -2.011 2239
J 2213 0.489 -0.862 2.379

Lattakia Coast, Eastern Mediterranean (Syria) Ali-Basha et al. (2023)

Didim Coast, Southern Aegean Sea (Tiirkiye) Present Study

Q, female; &, male; L., asymptotic length; k, growth coefficient; t,, theoretical age at length equal to zero; ¢, growth
performance index
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The b value of the LWR obtained from the present study in-
dicated positive allometry for both females (3.2378) and
males (3.1521), which generally agrees with the previous cal-
culations outlined in Table 2. In contrast, Akel (2016),
Oztekin et al. (2016), Tiinay (2017), Yedier et al. (2019) and
Acarli et al. (2022) reported the negative allometric b value
of P. acarne as 2.6244 (Mediterranean Coast of Egypt), 2.629
(Gallipoli peninsula), 2.911 (Edremit Bay), 2.8142 (Sea of
Marmara), and 2.8946 (Gokgeada Island), respectively. The
b value, indicating the natural growth of fish, varies between
2 and 4 (Tesch, 1971). Apart from protandric hermaphrodit-
ism contributing to different length distributions and varia-
tions in both sexes, a combination of factors such as sampling
site, habitat, season, maturity, sex, age, diet, and differences
in length ranges of fish samples may give rise to observed
differences in length-weight relationships (Ricker, 1975).

Age estimations obtained from otolith readings of P. acarne
individuals collected from the Didim coast revealed that sam-
ples from both sexes were between I to IV age classes. The
dominant age class of females is I1I, where the most common
total length ranges are 17.0-17.9 and 18.0-18.9 cm. As for
males, the predominant age class is II, where the most fre-
quent total length range is 16.0-16.9 cm. Tosunoglu et al.
(1997) determined that the dominant age classes of all indi-
viduals were I and II. The total length groups were 11 and 12
cm. Pajuelo & Lorenzo (1994, 2000) found the dominance of
age class II for all individuals and determined the most prev-
alent size in this class as 15 and 16 cm. Coelho et al. (2005)
detected the most dominant age class of females and males as
VI and IV and found the size range with the highest number
of individuals 25.0-27.7 and 22.4-25.5 cm, respectively. Ve-
lasco et al. (2011) estimated the dominance of age classes V
and III for all Gulf of Cadiz and Alboran Sea individuals.
They obtained the frequent length groups as 24 and 22 cm,
respectively. Ilhan (2018) found the dominant age classes of
females to be I and II. The total length ranges with the highest
number of individuals to be 11.9-15.5 and 14.9-17.1 cm,
while for males, the dominant age classes were also I and II,
with the most common length ranges being 11.1-15.3 and
13.5-18.5 cm. Using fishing equipment such as longlines, gill
nets, and beach seines, capable of capturing larger specimens
compared to trawling, might have led to the observed varia-
tions in age classes based on the size ranges suggested various
studies in different regions.

The asymptotic length (L) of P. acarne derived from this
study was 28.55 cm for females, 22.13 for males, and 23.75
cm for both sexes, which is generally around the previous
studies, except for Phan & Kompowski (1972), Pajuelo & Lo-
renzo (1994), Pajuelo & Lorenzo (2000), Coelho et al.
(2005), Velasco et al. (2011), and Giil et al. (2021) (Table 4).

Phan & Kompowski (1972) analysed the population structure
of P. acarne from West African coasts and found L. to be 36
cm for both sexes. Pajuelo and Lorenzo (1994, 2000) studied
the biological parameters of P. acarne in the Canarian Archi-
pelago, and their computation of L., was 32.09 and 32.98 cm
for all individuals, respectively. Coelho et al. (2005) studied
some parameters of the P. acarne population from the Al-
garve coast and calculated L. for all samples as 32.05 cm.
Velasco et al. (2011) revealed the age and growth features of
P. acarne in the Gulf of Cadiz and the Spanish coast of the
Alboran Sea and found L. to be 31.65 and 32.14 cm for all
individuals, respectively. Giil et al. (2021) examined the pop-
ulation structure of P. acarne from Saros Bay and found L
to be 30.63 cm for combined sexes. Wotton (1990) suggested
that significant differences in growth characteristics can be
observed in fish populations of the same species in different
geographical regions. Additionally, differences in growth
characteristics can be attributed to the potential changes in
food quality and water temperature (Santic et al., 2002). In
particular, variations in the estimated asymptotic length could
be linked to phylogeographic diversity and factors such as
fishing pressure, global climate change, and pollutants (Uyan
et al., 2020).

The growth coefficient (k) was found to be 0.213 for females
and 0.489 for males, around the several calculations provided
in Table 4, pointing out higher growth performance in males
than females. The present study attributes this observed phe-
nomenon to protandric hermaphroditism, a suggestion sup-
ported by several studies (Pajuelo & Lorenzo, 2000; Coelho
etal., 2005; IThan, 2018; Ali-Basha et al., 2023). Furthermore,
[lhan (2018) proposed that this can be substantiated by P.
acarne females exhibiting a lower &k and a higher L.

The growth performance index (¢ "), considering the correla-
tion between L. and k, of axillary seabream on the coast of
Didim was 2.239 for females, 2.379 for males, and 2.324 for
both sexes. These findings generally align with the growth
performance index presented in Table 4 obtained from Gulf
of Cadiz and Spanish coast of the Alboran Sea (Velasco et al.,
2011), Izmir Bay (Soykan et al., 2015; ilhan, 2018), Mediter-
ranean coast of Algeria (Bentata-Keddar et al., 2020), Saros
Bay (Giil et al., 2021), Lattakia coast (Ali-Basha et al., 2023).
This consistency provides evidence that the growth of sea-
bream in these different regions is similarly affected by eco-
logical conditions.
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Conclusions

Ensuring effective fisheries management and enforcement is
crucial for the protection and sustainable exploitation of nat-
ural resources. Rational and effective management of fisher-
ies resources is possible through self-assessment of the inves-
tigated species and their regional stocks (Turan, 2021). The
present study has provided the first contributions to the basic
growth parameters of P. acarne, distributed along the Didim
coast of the southern Aegean Sea. The information obtained
is considerable for establishing collaborations between stake-
holders, researchers, and policymakers and improving sus-
tainability in the face of increasing predictable demand for
seafood. This proactive approach will pave the way for the
establishment of ecosystem-based sustainable fisheries for
commercially important species in the future. Further studies
investigating the populations of P. acarne in Turkish marine
waters using genetic and morphological markers will contrib-
ute to a more detailed interpretation of the stock status and
provide significant information from the perspective of sus-
tainable fisheries management.
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