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The present study presents length-weight, length-length, length-girth relationships, and
biometry of male and female specimens of saddled seabream, Oblada
melanurus(Linnaeus, 1758), in the Turkish Aegean Sea. The length-length and
length-weight relationships were calculated by measuring 516 individuals. The total
length values of all male and female O. melanurus specimens were in the range of
17.2-30.7 and 18.5-30.0 cm, respectively, and the mean values were 21.84+2.04 and
22.44+2.12 cm, respectively. The length-weight relationships were W=0.0110TL3-957 for
males, W=0.0114TL3-943 for females, and W=0.0089TL3-122 for all the specimens. The

results denoted a high correlation (r2=0.966;

p<0.001) in the length-length relationships.

Furthermore, 287 individuals (105 females and 182 males) were examined for
length-girth relationships and biometric analyses. Ten morphometric characters were
analyzed to analyze biometry. In conclusion, no statistically significant differences were
determined in morphology between the sexes (p<0.05).

INTRODUCTION

The results of length-weight (LWR) and length-length
(LLR) relationship data are widely used parameters in fish-
eries biology and fisheries resource management.! The in-
formation on the standard length will facilitate determin-
ing the total length.2 Also, the information on such
relationships facilitate comparing morphological features
between species or populations from different locations
and habitats. Such comparisons also provide information
on fish’s current status, feeding habits, and swimming ca-
pacity.3-5 On the other hand, the length-girth relationship
(LGR) parameter is also utilized in studies on hunting gear
selection.® It has been reported that the information on the
length-girth relationship as an indicator of mesh size se-
lectivity can be very useful in fisheries management.’” Data
on fish weight, length, and girth can also be used to predict
the other metrics using various mathematical operations.
Also, many researchers have emphasized the necessity of
biometric studies for conserving and managing fisheries re-
sources.8

There are studies in the literature on growth, feeding,
and reproduction, especially the length-weight relation-
ships carried out in various seas in the world®-16 and in

the Turkish seas!7-2! However, there are no studies on the
morphometric analysis of the individuals belonging to the
populations of the species distributed in the Mediterranean
Sea. Length-weight relationship parameters may vary in
populations of the same species distributed in different re-
gions, a variance attributed to various reasons, including
feeding, reproduction, and fishing. The same species’
length-weight parameters may differ in the population be-
cause of feeding, reproduction activities, fishing, etc. So, we
need to know the length-weight relationships of fish cap-
tured in a given place in a certain period. Therefore, there
is always a need for length-weight relationship data of fish
obtained from a particular region at a specific time.22

The Sparidae family species, represented by 38 genera
and 162 species in the world seas, are distributed in tropical
and temperate regions of the Atlantic, Indian, and Pacific
Oceans.23 There are 13 species of the family belonging to
28 genera distributed in the seas of Tiirkiye.24 Oblada mela-
nurus (Linnaeus, 1758) is a member of the Sparidae fam-
ily, distributed from Gibraltar to Angola, the Mediterranean
Sea, the Gulf of Biscay, Madeira, Cape Verde, and the Ca-
nary Islands. The species is widespread in the Mediter-
ranean and East Atlantic and is distributed in coastal waters
on rocky grounds and Posidonia beds up to 30 meters in
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Figure 1. Map of the study area

depth.25 According to the Tiirkiye’s fishery statistics for the
last ten years, the average fishery production of Oblada
melanurus is 83.3 tons.26

The present study aimed to determine the length-
length, length-weight, length-girth relationships, and mor-
phometric characteristics of Oblada melanurus obtained
monthly from Izmir Bay between March 2021 and February
2022. The data obtained from the research results will shed
light on the biometric identification of the species distrib-
uted in the Aegean Sea. The present study will contribute to
the studies on fisheries biology and fisheries management
in the near future.

MATERIALS AND METHODS

The specimens were collected monthly during commercial
fishing trials carried out using gillnets and trammel nets
from March 2021 to February 2022 in the izmir Bay (Aegean
Sea of Tiirkiye) (Figure 1). Saddled seabream specimens
were provided from fishing boats, placed in wooden boxes
and immediately transferred to the laboratory. The total
length (TL), fork length (FL), and standard length (SL) to
the nearest 0.1 cm were determined. The weight values
were determined utilizing a digital scale with an accuracy
of + 0.01 g. The sex of the specimens was determined ac-
cording to the shape and appearance of the gonads. Length-
length and length-weight relationships of 516 individuals
obtained during the field study were calculated. The length-
girth and morphometric measurements were taken from
287 individuals, 105 males and 182 females.

The length-weight relationships for weight were deter-
mined employing the equation W=aLb,! where “a” is a co-
efficient related to body form, and “b” is an exponent ex-
pressing the species’ growth type. When the value of b is
different from 3, the species presents an allometric growth
(negative when b<3 and positive when b>3). When the b
is equal to 3, the species presents an isometric growth".2’
The coefficient of determination (r2) was estimated by lin-
ear regressions on the transformed equation,
LogBW=loga+blogSL. Statistical differences between males
and females and the hypothesis of the isometric growth
were analyzed by the student’s t-test.28 Also, (1) TL vs. FL;
(2) FL vs. SL; and (3) SL vs TL relationships were calcu-
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Figure 2. Morphometric characteristics of the saddled
seabream, O. melanurus

lated by linear regressions. The level of significance was set
to P<0.05. Four different girths were measured: G1 - body
perimeter around the eye; G2 - body perimeter immedi-
ately behind the operculum; G3 - body perimeter imme-
diately behind the dorsal fin and G4 - the circumference
of the thickest part of a fish’s body. The relationships be-
tween length and girth were estimated using the equation:
G=a+bxTL, where G is the girth, TL is the total length, “a”
is the intercept, and “b” is the regression slope.2? Mea-
surements of length, girth, and weight were used to es-
timate length-girth and length-weight relationships using
the least-square regression.?8 Length-girth relationships
(LGRs) are an important component for (a) biological (e.g.,
condition and swimming capability) (Wootton 1998); (b)
ecological (e.g. predator-prey relationships, trophic level
estimation) (Stergiou and Karpouzi 2003); and (c) fisheries
assessments (e.g., quantifying the catching efficiency of
fishing gear) (Kyritsi et al. 2018). Moreover, the species-
specific LGRs allow the computation of girth from length
measurements, the latter of which is easier and less expen-
sive to obtain (Moutopoulos et al. 2017). Ten morphomet-
ric measurements (TL - total length, FL - fork length, SL -
standard length, ED - eye diameter, IOD - Interorbital dis-
tance, LH - head length, BD — maximum body depth, CauP
- Caudal peduncle height, LDF - Length of the dorsal fin
basis, and LAF - Length of the anal fin basis) were carried
out (Figure 2). They were expressed as % of fork length (FL).
Fork length was expressed as % of total length (TL).

RESULTS

During the research, 516 individuals were examined, of
which 149 were male, 344 were female, 2 were hermaph-
rodites, and 21 were indeterminate. The total length mini-
mum and maximum values of all male and female O. mela-
nurus specimens were in the range of 17.2-30.7 and
18.5-30.0 cm, respectively, and the mean values were
21.84%2.04 and 22.44#2.12 cm, respectively. All male and
female O. melanurus specimens’ body weight minimum and
maximum values were 71.48-378.26 and 77.32-379.71 g,
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Figure 3. Length-weight relationship of female O.
melanurus, in izmir Bay (Aagean Sea of Tiirkiye) from
March 2021 to February 2022
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Figure 4. Length-weight relationship of male O.
melanurus, in izmir Bay (Aegean Sea of Tiirkiye) from
March 2021 to February 2022

respectively, and the mean values were 140.77+44.48 and
152.05+48.78 g, respectively. The rZ values of LWRs varied
between 0.862 and 0.980 and were highly significant
(P<0.05). The parameter b in the LWRs averaged 2.947 (SE
= +0.103). The lowest and highest b values were 2.203 and
3.676 for female individuals in September and October, re-
spectively. Negative allometric growth (b<3) was found only
for female individuals in November. Positive allometric
growth (b>3) was found for male individuals and all indi-
viduals of the population in October. The isometric growth
(b~3) was found for females and males in all other months
(Table 1). The length-weight relationships for females and
males are given in Figure 3 and Figure 4, respectively.
However, only the minimum, maximum, and mean
length and weight values were calculated for males in the
January 2022 period with fewer than 5 individuals. As a re-
sult, O. melanurus (2 individuals) had mean total length and
weight values of 25.75%1.77 cm and 239.46%41.04 g, respec-

tively (Table 1). All the LLR values in Table 3 were highly
significant (P<0.001). All the values for the coefficient of
determination were higher than 0.966. The overall data of
morphometric characters of measured body proportions for
saddled seabream O. melanurus males ($n = 105) and fe-
males are presented in Table 2. The ranges of all observed
morphometric relationships were within narrow limits, and
their variability coefficients (V) were relatively low (p<0.05)
(Table 2).

DISCUSSION

The length and weight relationship in fish is determined
by measuring the length and weight of fish obtained from
a particular region in a certain period.# LWRs in fish can
vary seasonally, monthly, and even daily throughout the
year. At the same time, the parameters of the length-weight
relationship vary according to morphology and geography,
habitat, sex, reproductive period, diet composition, stom-
ach fullness, and health.12:30-33 According to,31:34 the allo-
metric coefficient (b) can vary between 2 and 4. All allomet-
ric coefficients (b) calculated in the present study were in
the expected range of 2.3 to 3.7. The species is found both
in Turkish seas17:18,20,21 gand in other seas.10-16 The data on
the parameters of the length-weight relationship are given
in Table 4 in chronological order. According to the results
obtained from all research results, it can be argued that the
species generally shows an isometric growth tendency. The
parameters of the length-weight relationship can be used
to standardize the data of researchers who measured differ-
ent lengths in their studies when making comparisons.

The length-girth relationship is a critical morphological
parameter in fisheries biology.2%30:35-37 Information on
this calculated relationship can be used as an indicator
of the condition of the fish, their swimming capacity,30,38
and net selectivity.” During the study period, length-weight
and morphometric measurements were made monthly for
one year. Therefore, data on length-weight relationships
can be used for monthly comparisons with data obtained
from other studies. Various environmental measurements
of fish are used to calculate the selectivity parameters of
fishing gear.3¢ Four different parameters (G1, G2, G3, G4)
are used in selectivity studies of fishing nets.”-36:38,39 Dif-
ferent environmental conditions determine the probability
of different capture methods.39 Fishing activities will likely
affect length-weight and length-girth relationships at dif-
ferent depths.” Also, individuals with different body forms
and from different geographical regions may show different
length-weight relationships.”3740-43 The present study’s
results indicate the accuracy of the abovementioned ap-
proaches. It has also been reported that the factors deter-
mining the length-girth relationship can be similar to those
affecting the length-weight relationship.®

No statistical differences existed between the male and
female individuals of O. melanurus obtained from Izmir Bay
measured monthly in the 2021-2022 period (Table 2).
Therefore, it was determined that the species did not show
sexual dimorphism. On the other hand, in some other mor-
phometric studies conducted with different species, statis-
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Table 1. Monthly descriptive statistics and estimated parameters of length-weight relationships for both sexes of 0. melanurus in izmir Bay (Aegean Sea of Tiirkiye) from March 2021 to
February 2022 (J3: male, Q: female, X: all sexes, n: number of individuals, a: intercept, b: slope, CI: confidence limits, r2: coefficient of determination)

Sampling period Sex n Length characteristics Weight characteristics Relationship parameters
TL Range(cm) Mean TL(xSD) W Range (g) Mean W (+SD) a b SEofb 95 %Cl of b r2 Growth type
March, 2021 I} 19 19.1-25.3 21.82+1.63 94.97-202.26 135.58+28.40 0.0359 2.668 0.137 2.394-2.942 0.967 isometric
0 16 19.8-26.0 22.61+1.85 110.95-232.99 153.06+£39.58 0.0099 3.085 0.187 2.711-3.459 0.968 isometric
April 13 21.5-25.5 22.85+1.19 131.48-240.21 166.48+59.36 0.0064 3.245 0.210 2.825-3.665 0.967 isometric
22 20.2-30.0 23.52+2.26 105.66-379.71 179.60+£59.36 0.0115 3.048 0.119 2.810-3.286 0.980 isometric
May I} 11 19.0-23.0 20.75+1.40 80.38-170.56 111.85+25.84 0.0117 3.018 0.340 2.338-3.698 0.882 isometric
0 23 18.5-27.5 22.89+2.38 77.32-286.03 160.58+59.08 0.0036 3.402 0.157 3.088-3.716 0.956 isometric
June g 9 19.5-25.1 21.41+1.67 93.83-174.74 124.87+26.57 0.0499 2.550 0.280 1.990-3.110 0.915 isometric
° 21 19.5-28.3 23.19+2.79 99.64-302.01 168.19+61.64 0.0171 2912 0.117 2.678-3.146 0.965 isometric
July g 13 17.2-24.0 20.41+2.08 71.48-198.62 114.01+37.80 0.0131 2.988 0.209 2.570-3.406 0.949 isometric
° 23 19.0-26.5 21.26+1.82 93.72-275.39 126.09+39.71 0.0135 2.983 0.214 2.555-3411 0.887 isometric
August g 8 17.5-24.5 21.56+2.60 62.23-164.03 124.83+36.86 0.0301 2.703 0.203 2.297-3.109 0.969 isometric
° 11 19.2-22.8 20.71+1.29 86.40-142.25 110.84+19.41 0.0337 2.669 0.237 2.195-3.143 0.937 isometric
September g 15 20.8-24.5 22.11+1.24 114.39-188.52 151.01+21.81 0.1167 2.312 0.355 1.602-3.022 0.871 isometric
° 14 19.0-24.2 21.44+1.87 90.23-195.44 128.80+27.91 0.1485 2.203 0.256 1.691-2.715 0.851 -allometry
October I} 19 18.5-26.8 22.44+2.22 100.46-275.7 156.35+£57.60 0.0016 3.676 0.301 3.074-4.278 0.920 +allometry
° 40 20.0-26.5 22.97+1.79 84.58-262.74 163.22+42.01 0.0072 3.192 0.194 2.804-3.580 0.865 isometric
November I} 17 17.5-30.7 22.41+2.78 84.75-378.26 157.11+65.09 0.0319 2721 0.164 2.393-3.049 0.971 isometric
0 25 20.0-26.0 22.14+1.43 107.33-226.36 147.18+26.76 0.0541 2.550 0.222 2.106-2.994 0.862 -allometry
December I} 5 20.0-24.0 21.50+1.50 92.60-163.68 124.50+26.92 0.0126 2.995 0.574 1.847-4.143 0.904 isometric
0 66 18.5-29.5 22.63+2.31 94.24-340.20 157.45+53.87 0.0142 2.975 0.108 2.759-3.191 0.938 isometric
January, 2022 I} 2 24.5-27.0 25.75+x1.77 210.44-268.48 239.46+41.04 - - - - - -
0 71 19.0-26.5 22.31+2.02 95.42-310.34 149.05+46.98 0.0112 3.048 0.112 2.824-3.272 0.888 isometric
February 18 19.0-25.5 21.47+1.91 92.33-220.29 132.83+38.75 0.0191 2.876 0.291 2.294-3.458 0.885 isometric
12 20.0-23.5 21.61+1.24 92.93-170.97 131.10+28.82 0.0021 3.582 0.515 2.552-4.612 0.841 isometric
Overall I} 149 17.2-30.7 21.84+2.04 71.48-378.26 140.77+44.48 0.0110 3.057 0.081 2.895-3.219 0.919 isometric
0 344 18.5-30.0 22.44+2.12 77.32-379.71 152.05+48.78 0.0114 3.043 0.048 2.947-3.139 0.925 isometric
5 516 16.5-30.7 22.18+2.13 55.77-379.71 146.80+48.30 0.0089 3.122 0.061 3.000-3.244 0.919 +allometry
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Table 2. Morphometric characters of saddled seabream O. melanurus males (¥n=105) and females ($n=182)
specimens from the Izmir Bay (Aegean Sea of Tiirkiye)

Relation Sex Range (%) X+ SE (%) t-test p V(%)

FL/TL g 81.67-92.59 87.721+0.134 2.539 p=0.05 1.5651.241
Q 85.33-95.35 88.104+0.081

SL/TL g 73.71-85.19 80.455+0.116 1.316 p=0.05 1.4781.240
Q 77.25-88.37 80.460+0.074

SL/FL g 88.10-97.37 91.728+0.115 1.031 p20.05 1.2841.197
Q 80.00-97.30 91.312+0.081

LH/TL g 20.19-23.01 21.636+0.058 0.686 p=0.05 2.7452.735
Q 20.35-23.56 21.686+0.044

LAF/TL Q 17.64-23.63 20.577+0.106 0.199 p=0.05 5.2785.567
g 17.41-24.13 20.604+0.085

LDF/TL J 38.94-47.26 42.621+0.142 0.386 p20.05 3.4143.330
Q 37-64-46.64 42.553+0.105

BD/TL g 23.59-32.17 28.248+0.125 1.093 p=0.05 4.5353.746
0 25.25-30.41 28.087+0.078

ED/LH I} 26.78-35.82 31.609+0.209 0.668 p=0.05 6.7776.438
Q 26.71-36.90 31.437+0.150

10D/LH g 26-74-37.91 32.672+0.207 0.147 p20.05 6.4925.402
Q 28.18-36.66 32.708+0.131

Table 3. Length-length and length-girth relationships of O. melanurus males and females from the izmir Bay
(Aegean Sea of Tiirkiye) (n: number of individuals, r2: coefficient of determination; ¢ : female; J: male)

Males Females
Equation r2 p Equation r2 p n
TL=1.065FL+1.432 0.963 p=0.168 TL=1.066 FL+1.361 0.966 P=0.334 149¢: 344%
TL=1.183SL+1.049 0.956 P=0.170 TL=1.161SL+1.479 0.971 P=0.332 1490 : 3449
FL=1.096SL-1.102 0.976 P=0.165 FL=1.071SL+0.440 0.972 P=0.331 1490 : 3449
LH=0.217 TL - 0.004 0.926 P=0.177 LH=0.210TL-0.159 0.920 P=0.358 1050:1829
LAF=0.187 TL + 0.404 0.754 P=0.225 LAF=0.177 TL+0.632 0.707 P=0.480 1050: 1829
LDF =0.411TL +0.337 0.887 P=0.375 LDF =0.415TL +0.227 0.888 P=0.375 1050: 1829
BD=0.282TL+0.018 0.838 P=0.402 BD=0.281TL - 0.032 0.869 P=0.385 1050: 1829
ED=0.157LH+0.748 0.527 P=0.598 ED=0.193LH-0.586 0.541 P=0.589 1050: 1829
IOD =0.267 LH+0.279 0.655 P=0.412 10D =0.320 LH +0.035 0.747 P=0.455 1050: 1829
G;=0442TL+0.134 0.518 P=0.604 G;=0419TL+0.765 0.590 P=0.555 1050: 1829
G,=0.622TL - 1.025 0.753 P=0.452 G,=0.618TL-0.965 0.763 P=0.446 1050: 1829
G3=0.687TL-0.933 0.820 P=0.412 G3=0.672TL-0.600 0.803 P=0.422 1050: 1829
G,=0.693TL-0.074 0.819 P=0.413 G,=0.672TL-0.400 0.803 P=0.422 1050: 1829

Such differences in values b can be ascribed to one or a
combination of most of the factors, including differences
in the number of specimens examined, area/season effects,
and distinctions in the observed length ranges of the speci-
mens caught, to which duration of sample collection can be
added as well.12 Girth-length data can be considered cru-

tically significant differences were recorded according to
sexes#4-47 and size groups.43-50

The LWR parameters (a, b) of the fish are affected by a
series of factors such as season, habitat, gonad maturity,
sex, diet, stomach fullness, health, preservation techniques
and annual differences in environmental conditions.>!
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Table 4. Length-weight relationships of O. melanurus from different localities. (J: male, ?: female, X: all sexes, n:
number of individuals, a: intercept, b: slope, CI: confidence limits, 2: coefficient of determination)

Author(s) Locality/ Sex Length Length n a b r2
Country range type
(cm)
Gongalves et South-west unsexed 220- TL 23 0.0032 3.404 0.941
al.,, 1997 coast/ Portugal 34.0
Pallaoro et al., Cape Savudrija g TL 2430 0.0113 3.017 0.990
1998 to Lastovo Is/
Croatia
Pallaoro et al., Cape Savudrija Q TL 2911 0.0088 3.123 0.994
1998 to Lastovo Is/
Croatia
Canetal, Iskenderun unsexed 15.6 - TL 22 0.0322 2.697 0.964
2002 Bay/ Turkiye 27.0
Moutopoulos Kyclades/ b3 14.2 - TL 90 0.0219 2.831 0.960
and Stergiou, Greece 28.9
2002
Borgesetal., Algarve/ unsexed 20.5- TL 49 0.0161 2.906 0.865
2003 Portugal 28.2
Karakulak et Gokceada Q 12.5- TL 112 0.0052 3.310 0.888
al., 2006 Island/Turkiye 19.8
Karakulak et Gokceada o 12.1- TL 145 0.0047 3.347 0.893
al., 2006 Island/Tirkiye 17.7
Karakulak et Gokceada z 9.1-19.8 TL 316 0.0034 3.463 0.918
al., 2006 Island/Turkiye
Karakulak et Gokceada unsexed 8.0-28.2 TL 25 0.0024 3.567 0.984
al., 2006 Island/Turkiye
Mahmoud, Abu Qir Bay/ b3 12.0- TL 477 0.0170 2.934 0.994
2010 Egypt 29.2
Crec'hriou et French Catalan unsexed 17.0- TL 74 0.0180 2.890 0.958
al., 2013 coast/France 36.6
Moutopoulos Korinthiakos unsexed 14.6 - TL 59 0.0146 2.932 0.993
etal, 2013 Gulf/Greece 29.5
Bilge et al., Southern Agean unsexed 11.6- TL 157 0.0174 2.857 0.994
2014 Sea/Turkiye 25.8
Dabanetal., Northern Q 11.6- TL 187 0.0098 3.086 0.949
2020 Aegean Sea/ 29.2
Tlrkiye
Dabanet al., Northern o 14.6 - TL 139 0.0086 3.128 0.949
2020 Aegean Sea/ 27.6
Turkiye
This study izmir Bay/ Q 17.2-30.7 TL 149 0.0110 3.057 0.919
Tarkiye
This study izmir Bay/ &) 18.5-30.0 TL 344 0.0114 3.043 0.925
Tuarkiye
This study izmir Bay/ Y 16.5-30.7 TL 516 0.0089 3.122 0.919
Tlrkiye

cial in gear selectivity studies, particularly for netters, for
which the strategy on the suitable mesh size ranges needs
to be taken. In addition, the estimated relations are of great
importance because they determine fish growth patterns,
which in turn are essential for developing ecosystem-based
models for fisheries. In conclusion, the preliminary data
obtained in the present study on length-length, length-
weight, length-girth relationships, and morphometrics for
Oblada melanurus will contribute to other fisheries biolo-

gists and fisheries managers conducting research in Turkish
and other seas.

AUTHORS’ CONTRIBUTION PER CREDIT

Methodology: Ali Kara (Lead). Investigation: Bahar Bayhan
(Equal), Burcu Taylan (Equal). Writing — original draft: Ba-
har Bayhan (Equal), Burcu Taylan (Equal). Writing — review

Israeli Journal of Aquaculture - Bamidgeh 86



Length-weight relationships and biometry analysis of saddled seabream, Oblada melanurus (Linnaeus, 1758...

& editing: Bahar Bayhan (Equal), Burcu Taylan (Equal), Ali  Submitted: January 26, 2024 CST. Accepted: March 02, 2024
Ozcan Babaoglu (Equal). CST. Published: April 29, 2024 CST.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-
mons.org/licenses/by/4.0/legalcode for more information.

Israeli Journal of Aquaculture - Bamidgeh

87



Length-weight relationships and biometry analysis of saddled seabream, Oblada melanurus (Linnaeus, 1758...

REFERENCES

1. Ricker WE. Growth rates and models. In: Hoar WS,
Randall DJ, Brett JR, eds. Fish Physiology. Vol VIII.
Academic Press; 1979:677-743. doi:10.1016/
$1546-5098(08)60034-5

2. Kara A, Bayhan B. Length-weight and length-
length relationship of the bogue Boops boops

(Linneaus, 1758) in Izmir Bay (Aegean Sea of Turkey).

Belgian Journal of Zoology. 2008;138(2):154-157.

3. Nikolsky GV. The Ecology of Fishes. Academic Press
Inc; 1963.

4. Wootton R]. Ecology of Teleost Fishes. Fish and
Fisheries Series 1. Chapman & Hall; 1992:404.

5. Pauly D. Fishbyte Section. Editorial. NAGA, The
ICLARM Quarterly. 1993;16:26.

6. Begburs CR, Babaoglu AO, Kara A, Ilkyaz AT.
Length-Girth and Length-Weight Relationships of 13
Fish Species from Izmir Bay (Turkey). Fresenius
Environmental Bulletin. 2020;29(9A):8104-8108.

7. Moein M, Ghorbani R, Paighambari SY, Davoodi R.
Weight-Length Relationships and Girth-Length
Relationships as An Indicator at Gill Nets Capture
Management. April 7, 2016. http://
scientificfinding.gau.ac.ir/upload-ing/
scientificfinding.gau.ac.ir/images/ghorbani_rasool/
Moein.pdf

8. Ben-Hasan A, Sadovy de Mitcheson Y, Cisneros-
Mata MA, et al. China’s fish maw demand and its
implications for fisheries in source countries. Marine
Policy. 2021;132:104696. doi:10.1016/
j.marpol.2021.104696

9. Cavallaro G, Cefali A, Potoschi A, Sotiriadis S.

Aspects of Oblada melanura (L. 1758) biology (Pisces:

Sparidae). Memorie di Biologia Marina e di
Oceanografia. 1985;15:129-140.

10. Gongalves JMS, Bentes L, Lino PG, Ribeiro J,
Canario AVM, Erzini K. Weight-length relationships
for selected fish species of the small-scale demersal
fisheries of the south and south-west coast of
Portugal. Fisheries Research. 1997;30(3):253-256.
doi:10.1016/s0165-7836(96)00569-3

11. Pallaoro A, Cetini¢ P, Dul¢i¢ |, Jardas I, Kraljevi¢
M. Biological parameters of the saddlead bream
Oblada melanura in the eastern Adriatic. Fisheries
Research. 1998;38(2):199-205. doi:10.1016/
s0165-7836(98)00120-9

12. Moutopoulos DK, Stergiou KI. Length-weight and
length-length relationships of fish species from the
Aegean Sea (Greece). ] Appl Ichthyol.
2002;18(3):200-203. doi:10.1046/
j.1439-0426.2002.00281.x

13. Borges TC, Olim S, Erzini K. Weight-length
relationships for fish species discarded in commercial
fisheries of the Algarve (southern Portugal). Journal
of Applied Ichthyology. 2003;19(6):394-396.
doi:10.1111/j.1439-0426.2003.00480.x

14. Mahmoud HH. Age, growth and mortality of
saddled bream, Oblada melanura (Linnaeus, 1758) in
Abu Qir Bay. The Egyptian Journal of Aquatic Research.
Published online 2010:36.

15. Cre¢hriou R, Neveu R, Lenfant P. Length-weight
relationship of main commercial fishes from the
French Catalan coast. ] Appl Ichthyol.
2013;29(5):1191-1192. doi:10.1111/jai.12320

16. Moutopoulos DK, Ramfos A, Mouka A, Katselis G.
Length-weight relations of 34 fish species caught by
small-scale fishery in Korinthiakos Gulf (Central
Greece). Acta Icth et Piscat. 2013;43(1):57-64.
doi:10.3750/aip2013.43.1.08

17. Can MF, Basusta N, Cekic M. Weight-length
relationships for selected fish species of the small-
scale fisheries off the south coast of Iskenderun Bay.
Turkish Journal of Veterinary and Animal Sciences.
2002;26(5):1181-1183.

18. Karakulak FS, Erk H, Bilgin B. Length-weight
relationships for 47 coastal fish species from the
northern Aegean Sea, Turkey. ] Appl Ichthyol.
2006;22(4):274-278. doi:10.1111/
j.1439-0426.2006.00736.x

19. Akyol O, Kara A, Saglam C. Maximum size of
saddled bream, Oblada melanura (Linnaeus, 1758)
(Osteichthyes: Sparidae), in the southern Aegean Sea,
Turkey. Journal of Black Sea/Mediterranean
Environmental. 2014;20(3):270-273.

20. Bilge G, Yapici S, Filiz H, Cerim H. Weight-length
relations for 103 fish species from the southern
Aegean Sea, Turkey. Acta Ichthyol Piscat.
2014;44(3):263-269. doi:10.3750/aip2014.44.3.11

21. Daban IB, Ismen A, IThsanoglu MA, Cabbar K. Age,
growth and reproductive biology of the saddled
seabream (Oblada melanura) in the North Aegean
Sea, Eastern Mediterranean. Oceanological and
Hydrobiological Studies. 2020;49(1):13-22.
doi:10.1515/0hs-2020-0002

Israeli Journal of Aquaculture - Bamidgeh

88


https://doi.org/10.1016/s1546-5098(08)60034-5
https://doi.org/10.1016/s1546-5098(08)60034-5
http://scientificfinding.gau.ac.ir/upload-ing/scientificfinding.gau.ac.ir/images/ghorbani_rasool/Moein.pdf
http://scientificfinding.gau.ac.ir/upload-ing/scientificfinding.gau.ac.ir/images/ghorbani_rasool/Moein.pdf
http://scientificfinding.gau.ac.ir/upload-ing/scientificfinding.gau.ac.ir/images/ghorbani_rasool/Moein.pdf
http://scientificfinding.gau.ac.ir/upload-ing/scientificfinding.gau.ac.ir/images/ghorbani_rasool/Moein.pdf
https://doi.org/10.1016/j.marpol.2021.104696
https://doi.org/10.1016/j.marpol.2021.104696
https://doi.org/10.1016/s0165-7836(96)00569-3
https://doi.org/10.1016/s0165-7836(98)00120-9
https://doi.org/10.1016/s0165-7836(98)00120-9
https://doi.org/10.1046/j.1439-0426.2002.00281.x
https://doi.org/10.1046/j.1439-0426.2002.00281.x
https://doi.org/10.1111/j.1439-0426.2003.00480.x
https://doi.org/10.1111/jai.12320
https://doi.org/10.3750/aip2013.43.1.08
https://doi.org/10.1111/j.1439-0426.2006.00736.x
https://doi.org/10.1111/j.1439-0426.2006.00736.x
https://doi.org/10.3750/aip2014.44.3.11
https://doi.org/10.1515/ohs-2020-0002

Length-weight relationships and biometry analysis of saddled seabream, Oblada melanurus (Linnaeus, 1758...

22. Bayhan B, Sever TM, Tagkavak E. Length-weight
Relationships of Seven Flatfishes (Pisces:
Pleuronectiformes) from Aegean Sea. Turkish Journal
of Fisheries and Aquatic Sciences. 2008;8:377-379.

23. Froese R, Pauly D, eds. Fishbase. Published online
2023. https://fishbase.org

24. Karatas A, Filiz H, Erciyas-Yavuz K, Ozeren SC,
Tok CV. The Vertebrate Biodiversity of Turkey. Oztiirk
M et al., ed. Biodiversity, Conservation and
Sustainability in Asia. Published online 2021:175-274.
doi:10.1007/978-3-030-59928-7_10

25. Bauchot ML, Hureau JC. Sparidae. In: Whitehead
PJP, Beauchot ML, Hureau JC, Nielsen ], Tortonese E,
eds. Fishes of the North-Eastern Atlantic and the
Mediterranean. Vol 2. UNESCO; 1986:883-907.
doi:10.2307/1444931

26. Tuik. Turkish Statistical Institute. 2024. https://
www.tuik.gov.tr/

27. Le Cren ED. The length—weight relationship and
seasonal cycle in gonad weight and condition in the
perch (Perca fluviatilis). The Journal of Animal Ecology.
1951;20(2):201. doi:10.2307/1540

28. Zar JH. Biostatistical Analysis. 4th ed. Prentice-
Hall; 1999:663.

29. Santos MN, Canas A, Lino PG, Mon-Terio CC.
Length-Girth Relationships for 30 Marine Species.
Fisheries Research. 2006;78(2-3):368-373.

30. Wootton R]. Ecology of Teleost Fishes. 2nd ed.
Kluwer Academic Publishers; 1999:404.

31. Bagenal TB, Tesch FW. Age and growth. In:
Methods for assessment of fish in fresh waters. In:
Bagenal T, ed. 3rd ed. Blackwell Scientific
Publications; 1978:101-136.

32. Samsun N, Kalayci F, Samsun O. Seasonal
Variation in Length, Weight, and Sex Distribution of
Turbot (Scophthalmus maeoticus Pallas, 1811) in the
Sinop Region (Black Sea) of Turkey. Turkish Journal of
Zoology. 2007;31(4):371-378.

33. Hossain M, Bose ML, Mustafi BAA. Adoption And
Productivity Impact Of Modern Rice Varieties In
Bangladesh. The Developing Economies.
2006;44(2):149-166. doi:10.1111/
j.1746-1049.2006.00011.x

34. Koutrakis ET, Tsikliras AC. Length-weight
relationships of fishes from three northern Aegean
estuarine systems (Greece). Journal of Applied
Ichthyology. 2003;19(4):258-260. doi:10.1046/
j.1439-0426.2003.00456.x

35. Anderson RO, Gutreuter SJ. Length, weight and
associated structural indices. In: Nielsen L, Johnson
D, eds. Fisheries Techniques. American Fisheries
Society; 1983:283-300.

36. Stergiou KI, Karpouzi VS. Length-girth
relationships for several marine fishes. Fisheries
Research. 2003;60(1):161-168. doi:10.1016/
s0165-7836(02)00077-2

37. Mendes B, Fonseca P, Campos A. Relationships
Between Opercula Girth, Maximum Girth and Total
Length of Fish Species Caught in Gillnet and
Trammel Net Selectivity Surveys off the Portuguese
Coast. ] Appl Ichthyol. 2012;22(3):209-213.
doi:10.1111/j.1439-0426.2006.00734.x

38. Reis EG, Pawson MG. Fish morphology and
estimating selectivity by gillnets. Fisheries Research.
1999;39(3):263-273. doi:10.1016/
s0165-7836(98)00199-4

39. Daliri M, Paighambari SY, Shabani MJ, Pouladi M,
Davoodi R. Length-Weight and Length-Girth
Relationships Relative Weight and Relative Condition
Factor of Four Commercial Fish Species of Northern
Persian Gulf. Annual Review & Research in Biology.
2012;2(1):15-26.

40. Bostanci D, Yedier S. Discrimination of Invasive
Fish Atherina boyeri (Pisces: Atherinidae)
Populations by Evaluating the Performance of Otolith
Morphometrics in Several Lentic Habitats. Fresenius
Environmental Bulletin. 2018;27(6):4493-4501.

41. Ilhan D, IThan A, Akalin S. Length-Weight
Relationship and Condition Factor of the
Meditarranean Toothcarp, Aphanius fasciatus
(Valenciennes, 1821) from Izmir Coastal Waters
(Aegean Sea, Turkey). Fresenius Environmental
Bulletin. 2018;27(12):8047-8052.

42. Balci BA, Aktop Y, Korun J, Gokoglu M. Some
Biological Parameters of the Red Mullet (Mullus
barbatus L., 1758) in Antalya Gulf. Fresenius
Environmental Bulletin. 2019;28(1):215-219.

43. Ozcan EI, Serdar O. Evaluation of A New
Computer Method (ANNS) and Tradi-tional Methods
(LWRS and VBGF) in the Calculation of Some Growth
Parameters of Two Cyprinid Species. Fresenius
Environmental Bulletin. 2019;28(10):7644-7654.

44. Mili¢i D, Kraljevi¢ M. Biometry analysis of the
whiting, Merlangius merlangus (Linneaus, 1758) from
the northern Adriatic Sea. Acta Adriatica.
2011;52(1):125-136.

Israeli Journal of Aquaculture - Bamidgeh

89


https://fishbase.org/
https://doi.org/10.1007/978-3-030-59928-7_10
https://doi.org/10.2307/1444931
https://www.tuik.gov.tr/
https://www.tuik.gov.tr/
https://doi.org/10.2307/1540
https://doi.org/10.1111/j.1746-1049.2006.00011.x
https://doi.org/10.1111/j.1746-1049.2006.00011.x
https://doi.org/10.1046/j.1439-0426.2003.00456.x
https://doi.org/10.1046/j.1439-0426.2003.00456.x
https://doi.org/10.1016/s0165-7836(02)00077-2
https://doi.org/10.1016/s0165-7836(02)00077-2
https://doi.org/10.1111/j.1439-0426.2006.00734.x
https://doi.org/10.1016/s0165-7836(98)00199-4
https://doi.org/10.1016/s0165-7836(98)00199-4

Length-weight relationships and biometry analysis of saddled seabream, Oblada melanurus (Linnaeus, 1758...

45. Manousaki T, Tsakogiannis A, Lagnel ], et al. The
sex-specific transcriptome of the hermaphrodite
sparid sharpsnout seabream (Diplodus puntazzo).
BMC Genomics. 2014;15(1). doi:10.1186/
1471-2164-15-655. PMID:25099474

46. Filiz H, Taskavak E. Sexual dimorphism in the
head, mouth, and body morphology of the
smallspotted catshark, Scyliorhinus canicula
(Linnaeus, 1758) (Chondrichthyes: Scyliorhinidae)
from Turkey. Acta Adriatica. 2006;47(1):37-47.

47. Brevé NWP, Winter HV, Wijmans PADM,
Greenway ESI, Nagelkerke LA]J. Sex differentiation in
seasonal distribution of the starry smooth-hound

Mustelus asterias. Fish Biology. 2020;97(6):1870-1875.

doi:10.1111/jfb.14548

Israeli Journal of Aquaculture - Bamidgeh

48. Zorica B, Vrgo¢ N. Biometry and distribution of
snipefish, Macroramphosus scolopax (Linnaeus, 1758),
in the Adriatic Sea. Acta Adriatica. 2005;46(1):99-106.

49. Dulcic J. Biometric properties of damselfish,
Chromis chromis (Osteichthyes: Pomacentridae) from
the middle Adriatic. Acta Adriatica. 2005;46:91-98.

50. Zorica B, Sinovc¢i¢ G. Biometry, length-length and
length-weight relationships of juveniles and adults of
Atlantic bonito, Sarda sarda, in the eastern Middle
Adriatic Sea. Acta Adriatica. 2008;49(1):65-72.

51. Bagenal TB, Tesch FW. Age and Growth. In:
Bagenal TB, ed. Methods for Assessment of Fish
Production in Fresh Waters. Blackwell Science
Publication; 1978:101-136.

90


https://doi.org/10.1186/1471-2164-15-655
https://doi.org/10.1186/1471-2164-15-655
https://doi.org/10.1111/jfb.14548

	Length-weight relationships and biometry analysis of saddled seabream, Oblada melanurus (Linnaeus, 1758) in İzmir Bay (Central Aegean Sea of Türkiye)
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	AUTHORS’ CONTRIBUTION PER CREDIT

	References


