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 The length-weight relationship in fish is very important in fisheries management 

 Information about Libyan Ichthyofauna is very scarce   
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In this short paper, we estimated length-weight relationships for four fish species off Benghazi 
(Oct-Dec 2023) using W = a Lb on log-transformed data and tested isometry at 0.05. Across 343 
individuals, r2 ranged 0.30-0.91; b indicated isometry in L. mormyrus and M. cephalus, negative 
allometry in P. forsskali, and an anomalously low value in S. scriba requiring verification. These 
baseline support biomass conversion and regional stock assessments. 
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1. Introduction 

The Libyan coast is one of the least explored regions in the Med-
iterranean, and little is known about Libyan ichthyofauna (El-
baraasi et al., 2019). Furthermore, a small number of environmen-
tal and biological studies aimed at improving marine fisheries man-
agement have been conducted, with the majority of them revealing 
that Libya's coasts are rich in fisheries resources that have largely 
gone unused (Elbaraasi et al., 2022). 

The coasts of Libya are generally a fascinating place for fish and 
other marine life to spawn. Nonetheless, the coast of Benghazi is 
regarded as a significant fishing area in the area (Al-Hassan and El-
Silini, 1999). 

Length-weight relationships equations and parameters have 
been used in fisheries science to show data regarding fish popula-
tion status (Bagenal et al., 1978). These data are needed to investi-
gate many other biological features in population dynamics of fish 
such as: life history, growth status and age conditions (Dartay et al., 
2014). Moreover, length-weight relationships are important to 
studying the differences in the morphological data of fishes from 
different coastal regions (Goncalves et al., 1979).  

Information on the fisheries science and population dynamics 
of fish in Libya is incomplete. Therefore, in this short research, I 
provided data on the length-weight relationships for four econom-
ically important fish species collected from the coast of Benghazi, 
Libya. The fish species used are: Serranus scriba (Serranidae), 
Lithognathus mormyrus (Sparidae), Mugil cephalus (Mugilidae), 
and Parupeneus forsskali (Mullidae). 

2. Material and Methods 

Between October and December 2023, trammel nets (mesh 
size = 2 cm) were used to collect samples of Serranus scriba (n=31), 
Lithognathus mormyrus (n=171), Mugil cephalus (n=102), and 
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Parupeneus forsskali (n=39) from the coast off Benghazi (32.1166° 
N 20.0666° E), Libya, at depths ranging from 5 to 15 metres. The 
samples were kept in ice for a few hours and transferred to the Aq-
uaculture and Fisheries Lab., Faculty of Science, University of Ben-
ghazi, for further work. Upon arriving at the laboratory, fish species 
were identified and checked according to Froese and Pauly 2024. 
After that, each specimen was weighed with a digital balance to the 
nearest 0.1 g and measured in total length to the nearest mm.  

The length-weight relationships was calculated by the equa-
tion, W = a Lb (Ricker, 1973) since W=bodyweight (g), L=total 
length (cm), a=intercept, and b= regression line slope. The relation-
ship was changed to the logarithmic form as follows: Log W = log a 
+b log L.  Statistical analysis (T-test) was used to determine 
whether the regression coefficients differed from the isometric 
value of 3 (p<0.05). 

3. Results and Discussion 

Fisheries science is the study of economically important fish 
populations.  The length-weight relationship in fish is one of the 
studies that provided indicators of the fish population's status.  Fur-
thermore, in order to prevent fish populations from declining, we 
must have basic data about their condition, which will aid in the 
development of a management program to control the fish popula-
tion as part of Fisheries Management. 

Four fish species were investigated in this study. Length and 
weight analysis of 343 individuals of the fish species were used and 
calculated. The estimated parameters of the length-weight rela-
tionship are found in (Table 1). 

The sample sizes of the fishes were: Serranus scriba (n=31), 
Lithognathus mormyrus (n=171), Mugil cephalus (n=102), and 
Parupeneus forsskali (n=39). From the results,  r2 values were in 
Serranus scriba (r2 =0.3), Lithognathus mormyrus (r2 =0.8), Mugil 
cephalus (r2 =0.9), and Parupeneus forsskali (r2 =0.6).  
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Exponent b values indicate the type of fish growth, which can 
be isometric (b=3.0), positive allometric (b>3.0), or negative al-
lometric. Moreover, in this study, the b values of Serranus scriba 
(b=0.7), Lithognathus mormyrus (b=3.0), Mugil cephalus (b=3.0), 
and Parupeneus forsskali (b=2.5). However, two species showed al-
lometric growth (b=3.0), which are Lithognathus mormyrus 

(b=3.0), Mugil cephalus (b=3.0). The other two species found to be 
negative allometric growth (b<3.0) which are Parupeneus forsskali 
(b=2.5) and Serranus scriba (b=0.7) (see Table 1). Furthermore, re-
gression values were highly significant (P < 0.05) in Serranus scriba 
in contrast to the other species of fish, which showed no significant 
difference in regression values. 

Table 1. 

Summary data of the Length-weight relationship for the four fish species investigated in this study. 
 

Family Species n Length range (cm) Weight range (g) a b r2 

Serranidae Serranus scriba 31 12.3-32.5 83-173 14.1 0.7 0.30 
Sparidae Lithognathus mormyrus 171 14.3-20.2 35-96 0.010 3.0 0.80 
Mugilidae Mugil cephalus 102 22.3-30 92-224 0.018 3.0 0.91 
Mullidae Parupeneus forsskali 39 19.5-24.2 67-185 0.005 2.50 0.63 

 

There are many factors that affect the length-weight relation-
ship in fish, such as: maturity status of fish, trophic behavior and 
strategy, seasons and feeding type (Petrakis and Stergiou, 1995). 
Furthermore, population dynamics parameters such as the length-
weight relationship might be more accurate when taking into con-
sideration data collected during the year. Nevertheless, the b value 
usually does not change significantly during the year-round, in con-
trast to value a, which varies with the habitats, behaviour and re-
production of fish (O’Hea, 2013; Balart et al., 2006).  

In conclusion, the weight-length relationships of numerous fish 
species found along the Libyan coast are unknown. Thus, the cur-
rent study serves as an initial reference on the management of fish-
eries for Parupeneus forsskali, Lithognathus mormyrus, Mugil ceph-
alus, and Serranus scriba in the southern Mediterranean. Moreover, 
the data reported in this short study are very important for the cre-
ation of suitable management strategies for the sustainable use of 
marine species. Future research will include condition factors and 
length-weight relationships for more fish species throughout the 
year. 

Acknowledgments 

I'd like to thank the anonymous reviewers for their evaluations of 
the manuscripts; their comments and corrections are greatly ap-
preciated. 

References 

Al-Hassan L.A.J., El-Silini O.A. (1999) “Check-list of bony fishes col-
lected from the Mediterranean coast of Benghazi, Libya.” Rev. 
Biol. Mar. Ocean. 34, pp. 291-301. 

Bagenal, T.B.; Tesch, F.W. (1978). Age and growth. In: T. Bagenal 
(Editor). Methods for Assessment of Fish Production in Fresh 
Waters. IBP Handbook No. 3, 3rd. Blackwell Science Publica-
tions. pp. 101-136. 

Dartay, M. and Gül, M.R. (2014) “Length–weight relationships for 
five fish species caught in Keban Dam Lake, Turkey”, Journal of 
Applied Ichthyology, 30, 1, pp. 233–234. 

Elbaraasi H., Mohamed M.A., Elsilini O., Jenjan H., Corinaldesi C., 
Buschi, E., Azzurro E. (2022) “The Yucatan molly Poecilia velif-
era (Regan, 1914) (Cyprinodontiformes: Poeciliidae): an inva-
sive species in the Mediterranean lagoon of Ayn Zayanah (Ben-
ghazi, Libya)”, BioInvasions Records, 11(2), pp. 537–546. 

Elbaraasi, H., Elabar, B., Elaabidi, S., Bashir, A., Elsilini, O., Shakman, 
E., Azzurro, E. (2019) “Updated checklist of bony fishes along 
the Libyan coasts (Southern Mediterranean Sea)”, Mediterra-
nean Marine Science, 20 (1), pp. 90-105. 

Froese R. & Pauly D. (2024) Fish Base. World Wide Web electronic 
publication. www.fishbase.org (Access 20 Feb. 2024). 

Goncalves, J.M.S., Bentes, L., Lino, P.G., Ribeiro, J., Canário, A.V.M., 
Erzini. K. (1997) “Weight-length relationships for selected fish 
species of the small-scale demersal fisheries of the south and 
south-west coast of Portugal”, Fisheries Research, 30, pp. 253-
256. 

Petrakis, G. and Stergiou, K. I. (1995) “Weight length relationships 
for 33 fish species in Greek waters”, Fisheries Research, 21, pp. 
465-469. 

Ricker, W. E. (1973) Linear regressions in fishery research. Journal 
of the Fisheries Research Board of Canada, 30: 409-434. 

O’Hea B. Johnston G., White J., Dransfeld L. (2013) “Length–weight 
relations for seven grenadier species (Actinopterygii : Gadi-
formes : Macrouridae) to the west of Ireland”,  Acta Ichthyol. 
Piscat., 43(4), pp. 285–291. 

Balart E.F., Gonz´alez-Cabello A., Romero-Ponce R.C. (2006) 
“Length-weight relationships of cryptic reef fishes from the 
southwestern Gulf of California, M`exico”,  Journal of Applied 
Ichthyology, 22, 4, pp. 316–318,

 


