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Abstract: This study was carried out to determine the length-weight and length-length relationships 

of the Randall's threadfin bream (Nemipterus randalli Russel, 1986) living in the İskenderun Bay. In 

November 2018, a total of 187 Randall's threadfin bream were obtained. The total length, fork length 

and standard lengths of the samples were measured, and their weights were weighed. In the study, 

length-weight and length - length relationships were established using total length. The b value of the 

length -weight relationship in females, males and all individuals were determined as 2.985, 2.715 and 

2.830, respectively. It was determined that the calculated b values were significantly different from 3 

in male individuals and in the entire sample (t-test, P<0.05). Therefore, females showed isometric 

growth, while males showed negative allometric growth. Within the scope of length-height 

relationships, high correlations were obtained between all size types of the species. 

 

Keywords: Iskenderun Bay, Invasive Species, Length-weight Relationships, Nemipterus randalli 

Citation: Yazıcı, R., Yazıcıoğlu, O., Yılmaz, M., Akkan, T., Multu, C., & Polat, N. (2024). The 

length-weight (LWR) and length-length (LLR) relationships of Nemipterus randalli (Russel, 1986), 

an invasive species in Iskenderun Bay. Acta Biologica Turcica, 37(1), J7:1-7. 
 

 

Introduction 

Nemipterus randalli (Russell, 1986) is a demersal fish 

species belonging to the Nemipteridae family. Typically, 

it inhabits sandy and muddy terrains at depths ranging 

from 5 to 80 meters. This carnivorous species feeds on a 

diet consisting of small fish, crustaceans, mollusks, 

polychaetes, and echinoderms (Russell, 1990; Gurlek et 

al., 2010). Its natural range extends from the Red Sea, 

western India, and the Gulf of Arabia to the coast of East 

Africa, including Madagascar (Russell, 1990; Bakhsh, 

1994; Hanafi et al., 2010). Along the Turkish coasts, 

documented sightings include İskenderun Bay 

(Mediterranean Sea) by Bilecenoğlu and Russell (2008), 

Antalya Bay (Mediterranean Sea) by Gökoğlu et al. 

(2009), Gökova Bay (Southern Aegean Sea) by Gülşahin 

and Kara (2013), and İzmir Bay (Aegean Sea) by Aydın 

and Akyol (2017). Notably, N. randalli has been flagged 

as a blacklisted marine invasive species (Otero et al., 

2013). 

Fish diversity in the Mediterranean Sea has been 

severely affected by the introduction of invasive fish 

species (Goren et al., 2016). After entering the 
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Mediterranean Sea, N. randalli is defined as an invasive 

fish species for the Mediterranean Sea since it uses the 

same habitat as the native species (Arndt et al., 2018), 

competes with local species in terms of reproduction 

strategies (Taylan & Yapıcı, 2021) and feeding habits 

(Gilaad et al., 2017), and quickly expands (Gurlek et al., 

2010). Therefore, information about the biology of 

invasive fish species is very valuable. 

Length-weight relationship, one of the basic biological 

parameters, is a widely used tool in fisheries science to 

estimate the weight of fish according to their length. It is 

important in fisheries management as it can be used to 

calculate the biomass of a fish population and determine 

the growth and condition of the fish. The length-weight 

relationship can be used as a basic tool in researching and 

managing fish stocks. It can also help in comparing 

morphometric parameters between various species or 

among the same species living in different habitats 

(Goncalves et al., 1997; Moutopoulos & Stergiou, 2002). 

Length-to-length conversions are needed to facilitate these 

comparisons. By calculating the transformations of 

different length types in fish populations, comparisons 

between habitats are easily made (Yazıcıoğlu & Yazıcı, 

2016). Many researchers have made it easier to discuss in 

scientific studies by calculating length conversions. 

(Sinovčić et al., 2004; Hossain et al., 2009; Yılmaz et al., 

2010; Siddique et al., 2021; Yazıcı & Saylar, 2022; 

Yazıcıoğlu et al., 2023). 

Useful and practical biological data, such as the length-

weight relationship, contain important information about 

the adaptation and development of invasive species. 

Therefore, in this study, we aimed to determine the length-

weight and length-length relationships of N. randalli 

species, which have the potential to seriously invade the 

marine ecosystems of our country. 

 

Materials and Methods 

Fish samples were obtained from local fishermen in 

Iskenderun Bay in November 2018. A total of 187 

samples, 61 female and 126 males, were obtained. The 

total, fork and standard lengths of the samples were 

measured on a fish measuring board with ± 1 mm 

precision, and their weights were weighed with a scale 

with ± 0.01 g precision. Sex determination was determined 

by macroscopic examination of the gonads and 

considering the morphological characteristics of the 

samples. To determine the length-weight relationships of 

the examined samples. 

W=a×Lb 

equation was used (Ricker, 1975). In this equality; W 

= body weight (g), L = total length (cm), a and b = length 

-weight relationship parameters. 

The a and b parameters of the length -weight 

relationship was determined by the linear regression 

transformation of the relationship as LogW = Loga + b 

LogL, and whether the b value of each individual was 

different from isometric growth (b = 3) was tested using 

the t-test. Additionally, the 95% confidence interval of the 

b value was calculated (Zar, 1999). 

Total length-fork length, total length-standard length 

and fork length-standard length relationships were put 

forward to compare the measured total, fork and standard 

length values with the length values in other studies on the 

species. length-length relationships were calculated using 

linear regression analysis and were determined separately 

for females, males, and all individuals (Zar, 1999). 

 

Results 

As a result of sampling, a total of 187 individuals were 

obtained. 67.38% (126) of the samples were male and 

32.62% (61) were female. 

Descriptive statistics for length and weight are given in 

Table 1. Total length and weight distributions across the 

sample were determined as 11.1-19.3 (Se=±0.099) cm and 

17.12-77.66 (Sh=±0.823) g, respectively. The average 

total length and weight values of the sample were 

determined as 15.28 cm and 43.783 g. The difference 

between the average total length and weight values of 

male and female individuals was found to be statistically 

significant (Mann-Whitney U test, P<0.05). Therefore, 

length-weight relationship parameters were calculated 

separately for males, females, and the general population. 

 
Table 1. Descriptive statistics of length and weight values of Nemipterus rendalli in Iskenderun Bay (N: number of samples, Min: minimum, Max: 

maximum, S.E.: standard error) 

Sex 
Total Length Weight 

N Min Max Mean S.E. N Min Max Mean S.E. 

Male 126 12.000 19.300 14.989 0.114 126 22.330 77.660 41.117 0.893 

Female 61 11.100 18.500 15.880 0.167 61 17.120 75.700 49.290 1.500 

Combined sexes 187 11.100 19.300 15.280 0.099 187 17.120 77.660 43.783 0.823 
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The total length-weight relationship parameters of the 

N. randalli sample were determined separately for the 

sexes and the general population and are given in Table 2. 

The b value of the length-weight relationship in females, 

males and all individuals were determined as 2.985, 2.715 

and 2.830, respectively. It was determined that the 

calculated b values were significantly different from 3 in 

male individuals and in the entire sample (t-test, P<0.05). 

On the other hand, it was determined that the b value in 

female individuals was not statistically different from 3 (t-

test, P>0.05). 

The graphs of the total length-weight relationship for 

males, females, and the population are shown in Figure 1-

3. 
 

Table 2. Length-weight relationship parameters of Nemipterus rendalli in Iskenderun Bay. (N: number of samples, a: intersection, b: slope, r2: 

correlation coefficient, P: probability value). 

Sex N a b 95 % CI of b r2 P 

Male 126 0.0026 2.715 2.574-2.856 0.92 0.000 

Female 61 0.0126 2.985 2.782-3.186 0.92 0.875 

All Samples 187 0.0191 2.830 2.719-2.940 0.93 0.003 

 

 
Figure 1. Length-weight relationship for male individuals of Nemipterus rendalli in Iskenderun Bay. 

 

 
Figure 2. Length-weight relationship for female of Nemipterus rendalli in Iskenderun Bay. 
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Figure 3. Length-weight relationship for combined sexes of Nemipterus rendalli in Iskenderun Bay. 

 

The relationships between total, fork, and standard 

lengths of N. randalli living in Iskenderun Bay are presented 

in Table 3. Very strong relationships have been detected 

between different lengths in males, females, and all 

individuals of the species. 

 
Table 3. Length-length relationship parameters of Nemipterus rendalli 

in Iskenderun Bay. 

Sex N Equation a b r2 

Male 126 

TL= a + bFL 0.175 1.12 0.97 

TL= a + bSL 4.943 0.8486 0.56 

FL= a + bSL 4.467 0.7421 0.57 

Female 61 

TL= a + bFL -0.988 1.21 0.96 

TL= a + bSL 0.334 1.29 0.94 

FL= a + bSL 1.470 1.03 0.93 

All Samples 187 

TL= a + bFL -0.310 1.57 0.97 

TL= a + bSL 3.440 0.99 0.66 

FL= a + bSL 3.460 0.84 0.65 

 

Discussion 

A total of 187 individuals were used in this study. The 

length-weight and length-length relationships of the 

samples were calculated and their analysis in comparison 

with the literature is presented below. 

The length-weight relationship is a very important tool 

for fisheries management (Bolger & Connoly, 1989). In 

addition to being used to determine the growth trajectories 

of fish, these relationships are also very useful for 

comparing fish growth and condition between sexes, 

seasons, and habitats (Froese, 2006). As is known, the b 

value in fish varies between 2-4 (Bagenal & Tesch, 1978). 

The calculated b parameter of the length-weight 

relationship for females, males and all individuals were 

found to be less than 3, indicating isometric growth. 

However, this situation was statistically different only in 

men and in the general population. This result shows that 

males and all individuals have negative allometric growth. 

The length-weight relationship parameters obtained in 

different studies was shown in Table 4. Although the 

length-weight relationship parameters obtained for the 

examined samples largely overlap with the results of 

studies in other habitats, there are also some differences. 

The number of samples used in the research, length-

weight distributions, sampling time, type of length used, 

and ecological conditions of the environments may have 

caused these differences. The length-weight relationship 

in fish varies depending on condition and body shape 

(Schneider et al., 2000), factors such as nutritional 

adequacy, feeding rate, gonad development and 

reproductive period (Bagenal and Tesch, 1978). 

The fact that the length types used in different studies 

are not the same creates problems in comparing the 

research results (Yazıcı et al., 2015). Length 

transformations in fish are very useful in comparing 

studies using different length types (Yılmaz et al., 2010; 

Tsagarakis et al., 2015). For this reason, the relationships 

between total fork and standard lengths of N. randalli were 

determined, allowing the transformation of length types 

into each other, and enabling studies using different length 

types to use these research findings. Despite the 

importance of length transformations, when the existing 

literature is examined, there are no studies reporting length 

- length relationships. 

As a result, it was determined that females showed 

isometric growth, whereas males showed negative 

allometric growth in the Iskenderun Bay population of N. 

randalli species. These data are invaluable for 

understanding invasive species and implementing 
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effective fisheries management. Considering that more 

alien species will enter our country in the coming years 

due to global warming, it is very important that such 

studies be carried out by researchers. 

 
Table 4. Length-weight relationship parameters obtained in different studies for Nemipterus rendalli. 

a b r2 Location Reference 

0.0130 2.687 0.979 İskenderun Bay Erguden et al. (2009) 

0.0011 3.061 0.982 İskenderun Bay Erguden et al. (2010) 

0.0174 2.924 0.989 Southern Aegean Sea Bilge et al. (2014) 

0.0120 2.975 0.937 Antalya Gulf Ozvarol (2014) 

0.0105 3.043 0.983 Antalya Gulf İnnal et al. 2015 

0.0201 2.980 0.980 Gökova Bay Ateş et al. (2017)  

0.0350 2.740 0.970 Pakistani waters Kalhoro et al. (2017) 

0.0171 2.920 0.970 Gökova Bay Uyan et al. (2019) 

0.0106 3.090 0.970 İskenderun Bay Demirci et al. (2020) 

0.0173 2.858 - Antalya Gulf Özen and Çetinkaya (2020) 

0.0120 2.945 0.956 Mannar Gulf Sonwal et al. (2022) 

0.0191 2.830 0.930 İskenderun Bay This study 
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