
   Length-weight relationships for 47 fish species from 
Izmir Bay (eastern Aegean Sea, Turkey)

Okan ÖZAYDIN and Ertan TASKAVAK*

Ege University, Faculty of Fisheries, 35100 Bornova-Izmir, Turkey

*Corresponding author, e-mail: ertan.taskavak@ege.edu.tr

Length-weight relationships were calculated for 47 fish species from the Izmir Bay in the Aegean 
Sea, Turkey. A total of 13243 fish specimens were sampled with several fishing gears in 1998-2001. 
The sample size ranged from 11 individuals for Nerophis ophidion to 1197 for Boops boops. The 
r2 values ranged from 0.82 for Nerophis ophidion to 0.99 for Scorpaena scrofa, and all regressions 
were highly significant (p<0.001). Values of the exponent b in the length-weight regression (W = 
aLb) ranged 1.970-3.727. The median was 3.042 and over 50% of the values were within 2.937-
3.186. Information from the present survey may be used for fisheries management or other practical 
purposes.
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INTRODUCTION

Izmir Bay provides a significant proportion 
of the overall marine fish production in Turkey 
and is considered one of the most important 
fishery grounds of the Aegean region of Turkey 
(UÇKUN et al., 2000). Izmir Bay is also known as 
an important spawning and nursery ground for 
several fish species, mainly because of lagoons 
which serve as sheltered habitats and the input 
of nutrients from the Gediz River. Information 
about the length-weight relationships of fish 
species in Izmir Bay is scarce and incomplete. 
The few studies in Turkish seas that focused 
on length-weight relationships dealt with 18 
Lessepsian immigrant species from the eastern 
Mediterranean (TASKAVAK & BILECENOGLU, 

2001), 13 species of Iskenderun Bay in the 
eastern Mediterranean (CAN et al., 2002), and 24 
species of the north Aegean Sea (FILIZ & BILGE, 

2004).
Length and weight data are a useful and 

standard result of fish sampling programs. These 
data are needed to estimate growth rates, length 
and age structures, and other components of fish 
population dynamics (KOLHER et al., 1995). Length-
weight relationships allow fisheries scientists to 
convert growth-in-length equations to growth-
in-weight in stock assessment models (DULČIĆ 

& KRALJEVIĆ, 1996; GONÇALVES et al., 1997; 

MORATO et al., 2001; STERGIOU & MOUTOPOULOS, 

2001), estimate biomass from length frequency 
distributions (ANDERSON & GUTREUTER, 

1983; PETRAKIS & STERGIOU, 1995; DULČIĆ & 
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KRALJEVIĆ, 1996), and calculate fish condition 
(PETRAKIS & STERGIOU, 1995). Length-weight 
relationships are also useful for comparing life 
history and morphological aspects of populations 
inhabiting different regions (GONÇALVES et al., 
1997; STERGIOU & MOUTOPOULOS, 2001). 

In this study, we report the length-weight 
relationships for 47 fish species collected from 
Izmir Bay in the eastern Aegean Sea.

MATERIALS AND METHODS

A total of 13243 fish specimens were sampled 
in Izmir Bay (Fig. 1) during 1998-2001 by the 
research vessels Egesüf and Hippocampus (boat 
lengths 27 and 13.5 m, engine horsepower 500 

and 135 hp, respectively). Fishing gears used 
for sampling included beach seines (stretched 
cod-end mesh sizes 16 and 18 mm), gill nets 
(mesh sizes in bar length 20, 22, 24, and 26 
mm), trammel nets (mesh sizes in bar length 22, 
24, 26 and 28 mm), and bottom trawls (mesh 
sizes 22 and 24 mm at stretched cod-end). Two 
fish species (Syngnathus acus and Syngnathus 
typhle) were collected with hand nets. The 
lengths of the gill and trammel nets ranged 80-
100 m.

After hauling, the catch was removed and 
analyses were carried out on the deck of the 
research vessel and, later, in the laboratory. 
Total or fork lengths were measured to the 
nearest cm and individuals were weighed on 

Fig. 1. Sampling area

Fig. 2. Box-Whiskers plots of the exponent b of length-weight relationships (W=aLb) for 47 fish 
species caught in Izmir Bay. The central box covers 53.19% of data values, the vertical line 
indicates the range of the values, and the horizontal line represents the median
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Table 1. Mean length (MeanL; cm) and weight (MeanW; g) and parameters of the length-weight relationship* for 
47 species from the Bay of Izmir on the Aegean coast of Turkey

* Length-weight relationships determined according to the equation: log W = log a +b log TL
TL = total length; FL = fork length; N = sample size; SE = standard error; r2 = coefficient of determination
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a digital balance with a precision of 0.01 g. 
Length-weight relationships were calculated by 
adjustment of an exponential curve to the data 
(W = aLb). This can be expressed in linear form 
after logarithmic transformation by log W = 
log a +b log TL, where W is weight and TL is 
total length, a is intercept, and b is slope. The 
degree of association between the variables was 
computed by the determination coefficient, r2.

RESULTS AND DISCUSSION

The values for a and b, the standard error 
of b, and r2 in length-weight relationships of 
47 fish species belonging to 35 genera and 
23 families are given in Table 1. The sample 
size ranged from 11 individuals for Nerophis 
ophidion to 1197 for Boops boops. The r2 
values ranged from 0.82 for N. ophidion to 
0.99 for Scorpaena scrofa, and all regressions 
were highly significant (p<0.001). Values of 
b ranged from 1.970 for C. macrophthalma to 
3.727 for S. scombrus (Fig. 2). The mean value 
of the parameter b was 3.042 (SD = 0.048) for 
the complete data set and 3.055 (SD = 0.045) 
excluding N. ophidion, which had the lowest 
r2 value. The length-weight relationships for 
S. acus, S. typhle, and N. ophidion have not 
previously been reported for Turkish seas.

Most of the species were collected over 
an extended period of time and the data are 
not representative of a particular season or 
time of year. Consequently, the estimated 
parameters should be considered mean annual 
values. Various factors may be responsible for 
differences in parameters of the length-weight 

relationships between seasons and years, such as 
stage of maturity, sex, temperature, salinity, and 
food quality, quantity, and size (SHEPHERD & 

GRIMES, 1983; PAULY, 1984; WEATHERLEY & GILL, 

1987; DULČIĆ & KRALJEVIĆ, 1996). According 
to BAGENAL & TESCH (1978), GONÇALVES et al. 
(1997), and TASKAVAK & BILECENOGLU (2001), 
the parameter b, unlike the parameter a, may 
vary seasonally, and even daily, and between 
habitats. Thus, the length-weight relationship in 
fish is affected by a number of factors including 
gonad maturity, sex, diet, stomach fullness, 
health, and preservation techniques as well as 
season and habitat, none of which were taken 
into consideration in the present study.

The information gained in the present survey 
can enable fish biologists to derive weight 
estimates for Izmir Bay fishes that are measured 
but not weighed. The length-weight parameters 
hereby reported may be of considerable use in 
ongoing studies of catches in Turkish commercial 
fisheries.
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SAŽETAK

Istraživan je dužinsko-maseni odnos za 47 vrsta u Egejskom moru (Izmirski zaljev).  Ukupno je obrađeno 
13243 jedinki uzorkovanim s nekoliko različitih ribarstvenih alata u razdoblju od 1998. do 2001. godine. Broj 
jedinki kolebao je od  11 za šilce gretenkljuno Nerophis ophidian do 1197 za bukvu, Boops boops. Vrijednosti 
koeficijenta determinacije r2 su kolebale u rasponu od 0.82 za  šilce gretenkljuno  N. ophidian do 0.99 za 
škrpinu, Scorpaena scrofa, dok su regresije bile statistički vrlo značajne (P<0.001). Vrijednosti eksponenata b 
kod dužinsko-masenih odnosa (W = aLb) su kolebale između 1.970-3.727. Srednja vrijednost je iznosila 3.042, 
dok se 50% svih vrijednosti kretalo u rasponu između 2.937 i 3.186.
Dobiveni podatci iz ove studije mogu poslužiti svsishodno za potrebe gospodarenja ribljim bogatstvima kao i 
za neke drgue praktične primjene. 

Ključne riječi: dužinsko-maseni odnos, Egejsko more, Izmirski zaljev


