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A B S T R A C T

This study aimed to determine the age and growth parameters of the African 

catfish Clarias gariepinus (Burchell, 1822) from the Asi River. A total of 185 fish 

samples have been collected from the Asi River, located in the Eastern 

Mediterranean region of Turkey, from December 2018 to March 2019. Samplings 

were carried out with fyke-nets. Lengths and weights of samples ranged from 20.47 

to 62.46 cm and 74.4 to 1874.2 g, respectively. The sex ratio (1:1.06) was biased 

toward males (p>0.05). In terms of length-weight relationship, b-values were 

calculated as 2.98, 2.83, and 2.94 for female, male, and whole samples, respectively. 

Isometric growth was determined. The Fulton condition factor (CF) value for all 

samples was calculated as 0.7591±0.009. The ages of fish samples ranged from I to 

IV, and the dominant age and total length (TL) groups of the population were the I 

and II age groups. The von Bertalanffy growth parameters were estimated as 

𝐿∞=58.5 cm, K=0.41 year-1, 𝑡0 = −0.7, Φ’=3.15 for females; 𝐿∞=68.3 cm, K=0.35 year-1, 

𝑡0 = −0.6, Φ’=3.21 for males and 𝐿∞=58.2 cm, K=0.39 year-1, 𝑡0 = −0.4, Φ’=3.12 for 

whole collected samples. As a result, climate change and its effects, especially the 

construction of dams in certain parts of the river for agricultural irrigation purposes 

and the resulting lack of management negatively affect the natural living stocks of 

the Asi River. Therefore, it can be said that the C. gariepinus stocks in these areas are 

overexploited. Legal arrangements should be made in this region to correct these 

conditions. 

INTRODUCTION 

Freshwater fishing provides the main food source 

and it is an important part of the ecosystem approach. 

However, research and legal regulations in wetlands 

are limited as compared to general fishery worldwide 

(Zhang et al., 2020). The Asi River enriches the protein 

source alternatives of the people of the region, and 
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Clarias gariepinus has an important place as a food 

source. The aquatic biodiversity of the river is at 

serious risk, since, its geographical location was 

severely impacted by the global climate change (Smith 

et al., 2014). 

C. gariepinus (Burchell, 1822) is a tropical and

subtropical catfish species. C. gariepinus lives in various 

water resources such as lakes, ponds and streams both 

in deep and shallow waters (Turan & Turan, 2016). In 

present, C. gariepinus has been reported in four 

continents namely Africa, Asia, Europe and South 

America, and in sixty-nine countries. However, this 

species spreads in sixty-three countries (Froese & 

Pauly, 2019). This species has been evaluated as “Least 

Concern (LC)” according to the IUCN Red List of 

Threatened Species since 2019 (Konings et al., 2019). At 

Turkey, it is widely distributed in the southern and the 

central Anatolian freshwaters i.e., Ceyhan, Seyhan, 

Göksu, Aksu, Sakarya, and Asi rivers, where it has 

commercial importance (Yalçın et al., 2002; Turan et al., 

2005; Genç et al., 2006). TurkStat (2018) reported that C. 

gariepinus had its annual catching capacity of 2 tonnes 

in the Asi River and 206 tonnes in the Turkish 

freshwaters in 2018. Also, this species has been 

reported to be reared in several areas in the world 

(Turan et al., 2022). 

The Asi River, which flows into the Eastern 

Mediterranean Sea after passing through Syria from 

the Samandağ district of Hatay, after crossing Syria, 

originating from the Bekaa valley of Lebanon, is an 

essential resource for agricultural irrigation and fishing 

(Demirci et al., 2020). Clarias gariepinus, Anguilla 

anguilla Linnaeus, 1758 and several Cyprinid species 

(Cyprinus  carpio Linnaeus, 1758,  Capoeta  capoeta 

Güldenstädt, 1773,  Capoeta  trutta Heckel, 1843, 

Capoeta damascina Valenciennes, 1842,  Capoeta  barroisi 

Lortet, 1894, Capoeta angorae Hankó, 1925, Barbus lorteti 

Sauvage, 1882, Garra rufa Heckel, 1843) have been 

reported in previous studies in the Asi River (Demirci 

& Yalçın, 2010, 2015; Özcan & Altun, 2015; Demirci et 

al., 2016a; Alagöz & Turan, 2017; Bayçelebi, 2020; 

Alagöz, 2021a; Alagöz, 2021b; Demirci & Yalçın, 2021). 

Fishing in this river is done with set nets, fyke nets and 

various types of handlines (Demirci & Demirci, 2009, 

Şimşek et al., 2021; 2022). 

The perception of fisheries has changed every day 

in accordance with the “sustainable ecosystem” 

(Şimşek & Demirci, 2018). Studies on fisheries biology 

and population dynamics are crucial issues for 

fisheries management (Can & Demirci, 2012; Demirci 

et al., 2018). Therefore, growth parameters have been 

an essential indicator to evaluate fishing pressure on 

fish stocks (Demirci et al., 2016b; Turan et al., 2021). 

Age and growth factors of C. gariepinus from different 

regions have been reported previously (Idumah 

Okogwu, 2011; Bokhutlo et al., 2015; Mehanna et al., 

2018; Behmene et al., 2021; Nsapu, 2021). In addition, 

the latest information about the growth parameters of 

this species was reported in the region approximately 

20 years ago (Yalçın et al., 2002). Therefore, there is an 

urgent need for the current information about this 

species’ age and growth parameters in the region. 

Therefore, this study aims to estimate the growth 

parameters of this species in terms of length, weight 

and age factors for the Asi River Basin fishery. 

MATERIAL AND METHOD 

The Asi River originates on the threshold of Baalbek 

in Bekaa, Lebanon, heading north and entering Syria 

(Figure 1). After merging with the streams Burc and 

Karasu, the river passes through Antakya and reaches 

the Mediterranean Sea in the south of Samandağ, 

Turkey (Demirci & Demirci, 2009; Kılıç & Can, 2017). 

The total length of the Asi River is approximately 400 

km, and approximately 94 km of Asi River flows 

through the Turkish territory (Yalçın Özdilek et al., 

2006; Kılıç & Yücel, 2019). The river is located in the 

Mediterranean climate zone which practices hot and 

arid summers (Kılıç, 2018). Annual precipitation of the 

Asi River Basin is recorded as 816 mm, mean 

temperature is noted as 16.8°C and annual total flow of 

the river is reported as 1.17 km3/year (Kılıç et al., 2018). 

Samples were collected between December 2018 

and March 2019 using fyke-nets (mesh size 12-18 mm, 

Polyamide (PA) material). Although this fish species is 

distributed along the Asi River, only Güzelburç has 

been determined as a location. Because, the Güzelburç 

region has a higher catching capacity since having less 

river current (Demirci & Demirci, 2009). 
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The sampled fish were placed in boxes and then 

immediately brought to the laboratory. Total lengths 

(TL) to the nearest 1.0 mm and wet weights (W) to the 

nearest 0.01 g were measured (Lin et al., 2011). The 

specimens were dissected, and sexes were determined 

aiming to test for differences in sex ratio, a chi-square 

test for goodness of fit was also used. Vertebrae were 

used for age determination and readings were carried 

out twice by the first reader and independently by a 

second reader.  

Figure 1. Study area in the Asi River basin (Left side: Asi 

River tributaries in the territory of Turkey, Sampling 

location is indicated, Right side: Total area of Asi River, 

also covering the international territories) 

Relationships between the length and weight of C. 

gariepinus were calculated for female, male, and all 

individuals with Eq. (1) according to Ricker (1975).  

𝑊 = 𝑎𝐿𝑏  (1) 

The parameters of the Eq. (1) were estimated on the 

log-transformed data (Eq. (2)): 

log𝑊 = log 𝑎 + 𝑏 log 𝐿 (2) 

where W is the weight, L is the total length, and a and 

b are constants.  

Condition factor is used with the aim of correlating 

the health or fatness of the fish (Froese, 2006). Fulton’s 

coefficient of condition factor (CF) was calculated by 

Eq. (3). 

𝐶𝐹 =
𝑊

𝐿3
× 100 (3) 

where; L is the total length (cm) and W is the weight (g) 

(Bagenal & Tesch, 1978). 

Growth curves were fitted using the least-squares 

method for all subjects using the von Bertalanffy 

growth equation (Eq. (4)) (Von Bertalanffy, 1938). 

𝐿𝑡 = 𝐿∞(1 − 𝑒−𝐾(𝑡−𝑡0)) (4) 

where 𝐿𝑡 is the total length at age t, 𝐿∞ is asymptotic 

length, K is the body growth coefficient and 𝑡0 is the 

theoretical age at zero length (Beverton & Holt, 1959). 

The solver routines in Microsoft Excel Program 2016 

were used to define length growth curves. 

The growth performance index, phi prime (Φ’) was 

calculated by Eq. (5) (Pauly & Munro, 1984). 

Φ′ = log(𝐾) + 2 log(𝐿∞) (5) 

where K and 𝐿∞ are Von Bertalanffy Growth model 

parameters.  

RESULTS 

A total of 185 individuals of C. gariepinus were 

sampled from the Turkish part of the Asi River. 87 

individuals were female and 92 were male. The 

remaining 6 samples could not be able to distinguish 

by gender. The sex ratio (F:M=1:1.06) was biased 

toward males and there was no statistically significant 

difference between the sexes (p>0.05) as shown in Table 

1.  

Table 1. Sex distribution of C. gariepinus from Asi River sampling (December 2018-March 2019) 

Sex N Ratio (%) Mean TW (g) Mean TL (cm) 

Female 87 47.03 109.7 57.7 

Male 92 49.73 105.7 59.3 

Undetermined 6 3.24 124.9 73.4 

Total 185 100 108.1 58.5 
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Table 2. The age-total length key for the C. gariepinus caught from Asi River (December 2018 to March 2019) 

Total Length (cm) 
Age Groups (Year) 

Total 
I II III IV 

20.0-24.9 16 12 28 

25.0-29.9 25 35 1 61 

30.0-34.9 17 31 6 1 55 

35.0-39.9 24 3 27 

40.0-44.9 1 6 1 8 

45.0-49.9 3 1 4 

50.0-54.9 1 1 

55.0-59.9 

60.0-64.9 1 1 

Total 58 106 18 3 185 

TLmin-max 20.47-33.53 22.29-49.96 25.30-51.42 34.14-62.46 20.47-62.46 

TLmean± SD (cm) 27.49±0.43 31.31±0.54 37.58±1.59 46.81±8.31 30.98±0.46 

TWmin-max 73.50-416.20 78.50-866.81 114.40-1082.80 252.60-1874.20 73.50-1874.20 

TW mean± SD (g) 166.42±8.49 252.81±15.26 475.24±69.14 918.40±69.14 256.54±15.69 

Note: TL: total length, TW: total weight, SD: standard deviation 

Figure 2. The length-frequency distribution of C. gariepinus from Asi River 

The fish size ranged from 20.47 to 62.46 cm (TL) and 

weighed between 73.5 and 1874.2 g. (Figure 2). 

Standard deviation values of mean TL and mean TW 

of samples caught from the Asi River were calculated 

as 30.98±0.46 cm and 256.54±15.69 g, and the ages 

ranged from I to IV. The dominant age and TL groups 

of the population were found in the I and II age groups 

(Table 2). 

The length-weight relationship (LWR) regression 

was calculated for female, male and all sampled 

individuals of C. gariepinus, and it was shown in Figure 

3. The length-weight relationships of C. gariepinus for

female, male and all individuals were recorded as 

W=0.0079×TL2.98, W=0.013×TL2.83, and W=0.0092×TL2.94, 

respectively. The exponents of the length-weight 

relationship, b, showed an isometric growth. 

Fulton condition factor (CF) value ranged from 

0.5583 to 1.3490 for females, 0.3742-1.6043 for males 

and 0.374-1.604 for all individuals and the mean value 

with standard deviations was calculated as 

0.765±0.011, 0.751±0.015 and 0.7591±0.009 for female, 

male, and all sampled individuals, respectively.  
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Figure 3. The length-weight relationship of C. 

gariepinus collected from Asi River (December 2018 to 

March 2019). 

The von Bertalanffy growth model has been used 

for estimating the age, length and growth parameters 

which were recorded as 𝐿∞ =58.5 cm, K=0.4 year-1, 

𝑡0 = −0.7 for females, 𝐿∞ =68.3 cm, K=0.35 year-1, 

𝑡0 = −0.6 for males and 𝐿∞ =58.2 cm, K=0.39 year-1, 

𝑡0 = −0.4 for whole sampled individuals (Figure 4). 

Moreover, the growth performance index (phi prime 

value, Φ’) for female, male and whole sampled 

individuals have been calculated as 3.15, 3.21, and 

3.12, respectively.  

DISCUSSION 

Asi River is an important resource in terms of 

fisheries dynamics due to its species diversity. 

However, the Asi River also flows through intensely

Figure 4. Length at age, with von Bertalanffy curve, of 

C. gariepinus collected from Asi River (December 2018

to March 2019). 

urbanized areas and agricultural lands which increases 

the contamination by agricultural and domestic 

sources (Genç et al., 2008). At the same time, the 

construction of dams on the Asi River for agricultural 

irrigation reduces the water flow in summers, even 

though the cut of some tributaries. All these activities 

negatively affect the survival of aquatic animals living 

in the Asi River. In addition to water scarcity, 

overfishing also creates important problems for fish 

stocks (Demirci & Demirci, 2009). Furthermore, the 

spawning season of C. gariepinus found in the Asi River 

was reported from May to August when the 

temperature of water ranged between 21°C and 30°C 

(Yalçın et al., 2001). The present study delivered up-to-

date data on the age and growth parameters of C. 
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gariepinus from the Turkish part of the Asi River. 

Unfortunately, there were no biological data reported 

in the region since 2003.  

Different values of sex ratio can be encountered 

with the effect of some environmental factors (Bohlen 

et al., 2008). This variation could be based on several 

reasons, such as the number of samples, location, 

season, feeding and maturation phases, different 

growth rates, mortality, etc. (Innal et al., 2015). This 

ratio (Female: Male) was reported in previous studies 

as 1:1.04 (Yalçın et al., 2002); 1:0.47 (Narin, 2003) in the 

same region and 1:0.77 (Mehanna et al., 2018); 1:0.68 

(Behmene et al., 2021); 1:1.24 (Wartenberg et al., 2013); 

1:0.47 (Abera et al., 2014) in different areas in the world. 

The length distribution of previous studies 

conducted in the Asi River and other regions was 

similar (Yalçın et al., 2002; Narin, 2003). Mean length at 

first sexual maturity has been reported as (Lm) 25.05 cm 

at first age for C. gariepinus in the Asi River (Yalçın et 

al., 2001). However, the minimum catching capacity for 

this species is recorded as 35 cm in Turkey’s 

commercial fishery regulations (MAF, 2020). When we 

evaluate the size of fish according to their age and 

weight, the smallest individual weight is noted as 73.50 

g, and the largest individual weight is 1.87 kg. A very 

important part of the sampled population varies 

between 200-400 g as individual weights. 

Table 3. Length-weight relationship parameters of C. gariepinus reported from different areas 

Area Sex N a b r2 Reference 

Elands River, South Africa M 195 0.0070 2.99 - Van der Waal (1972)

Asi River, Turkey 

F 351 0.0100 2.90 - 

Yalçın et al. (2002)M 366 0.0160 2.74 -

A 720 0.0127 2.82 -

Gölbaşı Lake, Turkey 

F 330 0.0075 2.99 0.95 

Narin (2003) M 154 0.0097 2.91 0.95 

A 566 0.0076 2.99 0.96 

Epe Lagoon, Nigeria A 1944 0.0160 2.88 0.97 Fafioye & Oluajo (2005) 

Abu-Zaabal Lakes, Egypt A - 0.0785 2.37 0.97 Shalloof & El-Far (2009) 

Baringo Lake, Kenya A 54 0.0060 2.93 - Nyamweya et al. (2010)

Langano Lake, Ethiopia A 537 0.0123 2.99 0.94 Bongie (2013) 

Babogaya Lake, Ethiopia 

F 528 0.0143 2.95 0.96 

Abera et al. (2014) M 420 0.0174 2.90 0.97 

A 948 0.0156 2.93 0.94 

Naivasha Lake, Kenya 

F - 0.0018 3.30 0.90 

Keyombe et al. (2015) M - 0.0031 3.16 0.86 

A 139 0.0023 3.23 0.88 

Baringo Lake, Kenya A 2272 0.0147 2.81 - Macharia et al. (2017)

Manzalah Lake, Egypt 
F 701 0.0045 3.13 0.98 

Mehanna et al. (2018) 
M 540 0.0037 3.18 0.99 

Lugo Lake, Ethiopia A 81 0.0157 2.80 0.90 Mekonnen et al. (2019) 

Offin River, Ghana A 353 0.0198 2.71 0.97 Dogah (2020) 

Sakaryabaşı, Turkey A 559 0,0093 2.92 - Başkurt (2020)

Oued Takhamalte, Algeria 

F 50 0.0482 2.49 0.93 

Behmene et al. (2021) M 34 0.0509 2.46 0.90 

A 84 0.0608 2.42 0.89 

Asi River, Turkey 

F 87 0.0079 2.98 0.96 

Present study M 92 0.0013 2.83 0.91 

A 185 0.0092 2.94 0.93 

Note: dash means no data available; F: Female; M: Male; A: All; N: number of samples; a: intercept of the relationship; 

b: slope of the relationship; r2: coefficient of correlation. 



Şimşek et al. (2022) Acta Natura et Scientia 3(1), 32-43 

38 

Table 4. Parameter’s comparisons (𝐿∞, K, 𝑡0) of the von Bertalanffy growth curve and growth performance indices 

(Φ’) for female, male and all individuals reported from different areas 

Area Sex N 𝐿∞(cm) K year-1 𝑡0 Φ’ Reference 

Asi River, Turkey 
F 351 82.94 0.15 -1.72 - 

Yalçın et al. (2002) 
M 366 85.32 0.14 -0.69 - 

Gölbaşı Lake, Turkey 

F 330 56.98 0.23 -1.70 - 

Narin (2003)M 154 64.85 0.19 -1.72 -

A 566 60.24 0.21 -1.61 - 

Laing River reservoirs, Eastern Cape A 101 140.67 0.17 -0.16 - 
Potts et al. (2008) 

Kat River reservoirs, Eastern Cape A 134 93.02 0.19 -0.28 - 

Mid-Cross River, Nigeria A 1421 80.24 0.49 -3.93 3.10 
Idumah Okogwu 

(2011) 

Darlington Dam, Eastern Cape 

F 78 86.79 0.17 -2.08 - 
Wartenberg et al. 

(2013) 
M 97 99.96 0.13 -2.72 - 

A 175 93.17 0.15 -2.43 - 

Lower Okavango Delta, Botswana A 106 52.87 0.72 -1.35 - Bokhutlo et al. (2015)

Baringo Lake, Kenya A 2272 114.30 0.37 - - Macharia et al. (2017)

Manzalah Lake, Egypt A 1241 86.88 0.31 -0.39 - Mehanna et al. (2018)

Oued Takhamalte, Algeria A 84 53.84 0.28 - - Behmene et al. (2021)

Mai-Ndombe Lake, DRC A 2001 55.65 0.28 -0.50 - Nsapu (2021)

Asi River, Turkey 

F 87 58.5 0.41 -0.70 3.15 

Present study M 92 68.3 0.35 -0.60 3.21 

A 185 58.2 0.39 -0.40 3.12 

Note: dash means no data available; F: Female; M: Male; A: All; 𝐿∞: Asymptotic length; K: body growth coefficient; 

𝑡0: Theoretical age at zero length; Φ’: phi prime value; DRC: Democratic Republic of the Congo. 

The length-weight relationship (LWR) has a 

valuable means of fish stock assessment (Keyombe et 

al., 2015). If the b value, which is an allometric 

coefficient, is 3.0 then the growth is isometric. In the 

same manner, if this value is larger or smaller than 3.0 

then it means a positive or negative allometric growth 

can exist (Bagenal & Tesch, 1978). In this study, the 

growth of C. gariepinus was evaluated as an isometric 

accordingly to the b value which is similar to previous 

studies conducted in similar regions. A comparison 

between the length-weight relationships for the species 

was done by using the results of previous studies 

(Table 3). 

The condition factor (CF) is an index reproducing 

relations between biotic and abiotic elements in the 

physiological situation of fishes. Le Cren (1951) stated 

that CF values larger than 1 indicate the suitable 

condition for fish, but a value lower than 1 was 

showing the existence of unsuitable environmental 

conditions. In addition, Perry et al. (1996) informed 

that fishes with a low condition index are probably 

understood to have experienced a severe physical 

environment or lacking nutrition. In this study, it has 

been calculated that the mean condition factor for 

female, male and all sampled individuals of C. 

gariepinus were of values of lower than l which showed 

that C. gariepinus are under environmental stress in the 

Asi River.  

The low number of elderly individuals brings to 

mind the idea that the fishing of C. gariepinus creates 

fishing pressure. Several factors can affect growth 

parameters i.e., location, season, etc. (Avşar, 1995). 

Thus, VBGF growth parameters were compared with 

the literature in different areas (Table 4). The growth 

coefficient (K=0.39 year-1) found in this study was one 

of the highest values when comparing previous 

studies. Nevertheless, the asymptotic length (𝐿∞=58.2 

cm) found in this study was one of the lowest values.
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In addition, Yalçın et al. (2002) reported this value as 

82.94 and 85.32 for females and males, respectively. 

Therefore, it can be said that the C. gariepinus stocks in 

the Asi River are under intense pressure. The phi prime 

(Φ’) values calculated for C. gariepinus had similar 

results to previous studies on C. gariepinus from 

different areas (Table 4). 

CONCLUSION 

In conclusion, this study updated the information 

on the length distribution, length-weight relationship, 

age and growth of C. gariepinus from the Asi River. In 

the river, as in all Turkish inland waters, commercial 

fishing is restricted except for leased areas. However, 

unfortunately, illegal fishing is carried out intensively. 

As a result, climate change and its effects, especially the 

construction of dams in certain parts of the river for 

agricultural irrigation purposes and the resulting lack 

of management negatively affect the natural living 

stocks of the Asi River. Therefore, it can be said that the 

C. gariepinus stocks in these areas are overexploited.

Legal arrangements should be made in this region to 

correct these conditions. 

ACKNOWLEDGEMENTS 

This study is a part of MSc thesis of the second 

author, which was carried out under the supervision of 

the first and third authors. The authors are thankful to 

Dr. Aydın Demirci and Özkan Akar (Iskenderun 

Technical University, Turkey) for their valuable 

supports and suggestions. 

Compliance With Ethical Standards 

Authors’ Contributions 

EŞ and OS designed the study. EŞ, ZAG and OS 

analysed the data, performed the experiments. EŞ 

wrote, revised the manuscript. All authors have read 

and approved the final version of the manuscript. 

Conflict of Interest 

The authors declare that there is no conflict of interest. 

Ethical Approval 

For this type of study, formal consent is not required. 

Even so, the authors followed all applicable 

international, national, and/or institutional guidelines 

for the care and use of animals. 

REFERENCES 

Abera, L., Admassu, D., & Tadesse, Z. (2014). Length-

weight relationship, sex ratio, length at maturity 

and condition factor of African catfish Clarias 

gariepinus in Lake Babogaya, Ethiopia. 

International Journal of Advanced Research in 

Biological Sciences, 1(5), 105-112.  

Alagöz, E. S. (2021a). Length-weight relationship and 

condition factor of freshwater blenny Salaria 

fluviatilis (Asso, 1801) in Asi River (Hatay, 

Turkey). Marine Science and Technology Bulletin, 

10(1), 54-61. https://doi.org/110.33714/masteb. 

782384 

Alagöz, E. S. (2021b). Length-weight relationships and 

condition factor of Garra turcica Karaman, 1971 

from Asi River Basin, Turkey. Natural and 

Engineering Sciences, 6(2), 102-111. 

https://doi.org/10.28978/nesciences.1036848 

Alagöz, E. S., & Turan, C. (2017). Length-weight 

relationship and condition factor of Ankara barb 

Capoeta angorae (Hankó, 1925) in Asi River 

(Hatay, Turkey). Natural and Engineering 

Sciences, 2(2), 50-57. 

https://doi.org/10.28978/nesciences.328918 

Avşar, D. (2005). Fisheries biology and population 

dynamics. Nobel Press. (in Turkish) 

Bagenal, T., & Tesch, F. W. (1978). Age and growth in 

T. Bagenal, (Eds.), Methods for Assessment of Fish

Production in Fresh Water (pp. 101-136) IBP 

Handbook No. 3, Blackwell Scientific 

Publications, Oxford. 

Başkurt, S. (2020). Investigation of the bioecological 

properties of invasive species Clarias gariepinus 

(Burchell, 1822), Oreochromis niloticus (Linnaeus, 

1758) and Carassius gibelio (Bloch, 1782) under the 

effect of control/eradication, in Sakaryabaşı 

(Eskişehir). [Ph. D. Thesis. Eskişehir Osmangazi 

University]. 

Bayçelebi, E. (2020). Distribution and diversity of fish 

from Seyhan, Ceyhan and Orontes river 

systems. Zoosystematics and Evolution, 96(2), 747-

767. https://doi.org/10.3897/zse.96.55837

https://doi.org/110.33714/masteb.782384
https://doi.org/110.33714/masteb.782384
https://doi.org/10.28978/nesciences.1036848
https://doi.org/10.28978/nesciences.328918
https://doi.org/10.3897/zse.96.55837


Şimşek et al. (2022) Acta Natura et Scientia 3(1), 32-43 

40 

Behmene, I. E., Bouiadjra, B. B., Daoudi, M., & 

Homrani, A. (2021). Growth of African catfish 

(Clarias gariepinus) in Illizi South-East Algeria. 

Journal of Aquaculture and Fish Health, 10(3), 312-

320. https://doi.org/10.20473/jafh.v10i3.24439

Beverton, R. J. H., & Holt, S. J. (1959). A review of the 

lifespans and mortality rates of fish in nature, 

and their relation to growth and other 

physiological characteristics. CIBA Foundation 

Colloquia on Ageing, 5, 142-180.  

Bohlen, J., Freyhof, J., & Nolte, A. (2008). Sex ratio and 

body size in Cobitis elongatoides and Sabanejewia 

balcanica (Cypriniformes: Cobitidae) from a 

thermal spring. Folia Zoologica, 57(1/2), 191-197. 

Bokhutlo, T., Weyl, O. L., Mosepele, K., & Wilson, G. 

G. (2015). Age and growth of sharptooth catfish,

Clarias gariepinus (Burchell, 1822) (Clariidae), in 

the Lower Okavango Delta, Botswana. Marine 

and Freshwater Research, 66(5), 420-428. 

https://doi.org/10.1071/MF13322 

Bongie, D. T. (2013). Breeding season, fecundity, sexual 

maturity and condition factor of Clarias 

gariepinus (Burchell, 1822) (Pisces: Clariidae) in 

Lake Langano, Ethiopia. Ethiopian Journal of 

Animal Production, 13(1), 49-64.  

Can, M. F., & Demirci, A. (2012). Fisheries management 

in Turkey. International Journal of Aquaculture, 

2(8), 48-58. https://doi.org/10.5376/IJA.2012.02.0008 

Demirci, S., & Demirci, A. (2009). Fisheries structure in 

River Asi, Hatay-Turkey. Journal of 

FisheriesSciences.com, 3(2), 163-168.

https://doi.org/10.3153/jfscom.2009020 

Demirci, S., & Yalçın Özdilek, Ş. (2010). Some 

population parameters of Capoeta copaeta in river 

Asi (Hatay-Turkey). Journal of Animal and 

Veterinary Advances, 9(3), 452-454. 

https://doi.org/10.3923/javaa.2010.452.454  

Demirci, S., & Yalçın Özdilek, Ş. (2015). Feeding habits 

of Capoeta barroisi (Cyprinidae) in the Asi Basin 

(Orontes) Turkey. Journal of FisheriesSciences.com, 

9(3), 55-62. 

Demirci, S., & Yalçın Özdilek, Ş. (2021). Biological traits 

of a data deficient species in the Asi River: Barbus 

lorteti (Sauvage, 1882). Marine and Life Sciences, 

3(1), 44-49. https://doi.org/10.51756/marlife.944696 

Demirci, S., Akar, Ö., Şimşek, E., Demirci, A., & Yalçın 

Özdilek, Ş. (2020). Biological parameters and 

current status of European eel (Anguilla anguilla 

Linnaeus, 1758) from Asi River, Northeastern 

Mediterranean region, Turkey. Journal of Applied 

Ichthyology, 36(6), 918-923. 

https://doi.org/10.1111/jai.14145 

Demirci, S., Demirci, A., & Şimşek, E. (2018). Spawning 

season and size at maturity of a migrated fish, 

Randall’s threadfin bream (Nemipterus randalli) 

in Iskenderun Bay, Northeastern 

Mediterranean, Turkey. Fresenius Environmental 

Bulletin, 27(1), 503-507. 

Demirci, S., Şimşek, E., & Demirci, A. (2016a). 

Assessment of age and growth parameters of the 

nakedband gaper Champsodon nudivittis (Ogilby, 

1895) with different models in the Eastern 

Mediterranean. Pakistan Journal of Zoology, 48(3), 

891-894.

Demirci, S., Yalçın Özdilek, Ş., & Şimşek, E. (2016b). 

Study on nutrition characteristics of Garra rufa 

on the River Asi. Fresenius Environmental 

Bulletin, 25(12a), 5999-6004.  

Dogah, W. (2020). Studies on aspects of the biology of 

Clarias gariepinus and Heterobranchus longifilis 

from river offin: towards their culture development in 

Ghana. [M. Sc. Thesis. Cape Coast University]. 

Fafioye, O. O., & Oluajo, O. A. (2005). Length-weight 

relationships of five fish species in Epe lagoon, 

Nigeria. African Journal of Biotechnology, 4(7), 749-

751. https://doi.org/10.5897/AJB2005.000-3136

Froese, R. (2006). Cube law, condition factor and 

weight length relationships: history, meta-

analysis and recommendations. Journal of 

Applied Ichthyology, 22(4), 241-2530. 

https://doi.org/10.1111/j.1439-0426.2006.00805.x 

Froese, R., & Pauly, D. (Eds.) (2019). FishBase. World 

Wide Web electronic publication. Retrieved on 

February 10, 2022, from 

http://www.fishbase.org 

Genç, E., Sangün, M. K., Dural, M., Can, M. F., & 

Altunhan, C. (2008). Element concentrations in 

the swimbladder parasite Anguillicola crassus 

(nematoda) and its host the European eel, 

Anguilla anguilla from Asi River (Hatay-Turkey). 

Environmental Monitoring and Assessment, 141(1), 

59-65. https://doi.org/10.1007/s10661-007-9878-9

https://doi.org/10.20473/jafh.v10i3.24439
https://doi.org/10.1071/MF13322
https://doi.org/10.5376/IJA.2012.02.0008
https://doi.org/10.3153/jfscom.2009020
https://doi.org/10.3923/javaa.2010.452.454
https://doi.org/10.51756/marlife.944696
https://doi.org/10.1111/jai.14145
https://doi.org/10.5897/AJB2005.000-3136
https://doi.org/10.1111/j.1439-0426.2006.00805.x
http://www.fishbase.org/
https://doi.org/10.1007/s10661-007-9878-9


Şimşek et al. (2022) Acta Natura et Scientia 3(1), 32-43 

41 

Genç, M. A., Turan, F., Akyurt, İ., Gökçek, K., Demirci, 

A., & Gürlek, M. (2006). Larval rearing of 

African catfish (Clarias gariepinus) using 

European pine sawfly (Neodiprion sertifer) larvae 

as direct food. Ege Journal of Fisheries and Aquatic 

Sciences, 23(1/2), 223-226. 

https://doi.org/10.12714/egejfas.2006.23.2.500015

6810 

Idumah Okogwu, O. (2011). Age, growth and mortality 

of Clarias gariepinus (Siluriformes: Clariidae) in 

the Mid-Cross River-Floodplain ecosystem, 

Nigeria. Revista de Biologia Tropical, 59(4), 1707-

1716. https://doi.org/10.15517/rbt.v59i4.3433 

Innal, D., Aksu, M., Akdoğanbulut, D., Kisin, B., Can, 

M., Ünal, M. O., & Pek, E. (2015). Age and 

growth of Nemipterus randalli from Antalya Gulf-

Turkey. International Journal of Fisheries and 

Aquatic Studies, 2(4), 299-303. 

Keyombe, J. L., Waithaka, E., & Obegi, B. (2015). 

Length-weight relationship and condition factor 

of Clarias gariepinus in Lake Naivasha, Kenya. 

International Journal of Fisheries and Aquatic 

Studies, 2(6), 382-385. 

Kılıç, E. (2018). Impact of Syrian civil war on water 

quality of Turkish part of Orontes River. 

Pollution, 4(3), 503-513. 

https://doi.org/10.22059/poll.2018.250998.382 

Kılıç, E., & Can, M. F. (2017). Determination of 

spatiotemporal variations in heavy metal 

concentration through Orontes River. Turkish 

Journal of Agriculture-Food Science and Technology, 

5(9), 1086-1093. 

https://doi.org/10.24925/turjaf.v5i9.1086-

1093.1298 

Kılıç, E., & Yücel, N. (2019). Determination of spatial 

and temporal changes in water quality at Asi 

River using multivariate statistical techniques. 

Turkish. Journal of Fisheries and Aquatic Sciences, 

19(9), 727 737. https://doi.org/10.4194/1303-2712-

v19_9_02 

Kılıç, E., Arslan, M. T., & Haznedar, B. (2018). Water 

quality prediction of Asi River using fuzzy 

based approach. Proceedings of 3rd International 

Congress on Applied Ichthyology & Aquatic 

Environment, Greece, pp. 369-373.  

Konings, A., Freyhof, J., FishBase team, R. M. C. A., & 

Geelhand, D. (2019). Clarias gariepinus (amended 

version of 2018 assessment), The IUCN Red List 

of Threatened Species 2019, 

e.T166023A155051767. Retrieved on February

10, 2022, from 

https://doi.org/10.2305/IUCN.UK.2018-

2.RLTS.T166023A155051767.en

Le Cren, E. D. (1951). The length-weight relationship 

and seasonal cycle in gonad weight and 

condition in the perch (Perca fluviatilis). The 

Journal of Animal Ecology, 201-219. 

Lin, Y. J., Yalçın Özdilek, Ş., Iizuka, Y., Gümüş, A., & 

Tzeng, W. N. (2011). Migratory life history of 

European eel Anguilla anguilla from fresh-water 

regions of the River Asi, southern Turkey and 

their high otolith Sr:Ca ratios. Journal of Fish 

Biology, 78(3), 860-868. 

https://doi.org/10.1111/j.1095-8649.2011.02903.x 

Macharia, S., Obwoyere, G. O., Kirui, B. K., & Manyala, 

J. O. (2017). Assessment of catfish (Clarias 

gariepinus) stock in Lake Baringo, Kenya. Lakes & 

Reservoirs: Research & Management, 22(1), 48-55. 

https://doi.org/10.1111/lre.12160 

MAF. (2020). Ministry of Agriculture and Forestry, 5/1 

Commercial Fisheries Regulating Fishing 

Notification (Notification no: 2020/20), 22 August 

2020 and 31221 Official Gazette (In Turkish). 

Mehanna, S. F., Makkey, A. F., & Desouky, M. G. 

(2018). Growth, mortality and relative yield per 

recruit of the sharptooth catfish Clarias gariepinus 

(Clariidae) in Lake Manzalah, Egypt. Egyptian 

Journal of Aquatic Biology and Fisheries, 22(5), 65-

72. https://doi.org/10.21608/ejabf.2018.18635

Mekonnen, E., Brehanu, G., & Yitayew, T. (2019). 

Biological aspects, catch and length distribution 

of African catfish, Clarias gariepinus and 

Common Carp, Cyprinus carpio in Lake Lugo, 

South Wollo, Ethiopia. Ethiopian Journal of 

Science and Technology, 12(3), 185-202. 

https://doi.org/10.4314/ejst.v12i3.1 

Narin, G. (2003). Aspect of growth and reproduction of 

Clarias gariepinus Burchell, 1822 (African catfish) in 

the Gölbaşı Lake (Hatay). [M.Sc. Thesis. Mustafa 

Kemal University]. 

https://doi.org/10.12714/egejfas.2006.23.2.5000156810
https://doi.org/10.12714/egejfas.2006.23.2.5000156810
https://doi.org/10.15517/rbt.v59i4.3433
https://doi.org/10.22059/poll.2018.250998.382
https://doi.org/10.24925/turjaf.v5i9.1086-1093.1298
https://doi.org/10.24925/turjaf.v5i9.1086-1093.1298
https://doi.org/10.4194/1303-2712-v19_9_02
https://doi.org/10.4194/1303-2712-v19_9_02
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T166023A155051767.en
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T166023A155051767.en
https://doi.org/10.1111/j.1095-8649.2011.02903.x
https://doi.org/10.1111/lre.12160
https://doi.org/10.21608/ejabf.2018.18635
https://doi.org/10.4314/ejst.v12i3.1


Şimşek et al. (2022) Acta Natura et Scientia 3(1), 32-43 

42 

Nsapu, T. D. (2021). Stock assessment and management 

implications of African catfish (Clarias gariepinus) in 

Lake Mai-Ndombe, the Democratic Republic of 

Congo (DRC). [Ph. D. Thesis. Pukyong National 

University]. 

Nyamweya, C. S., Mlewa, C. M., Ngugi, C. C., & 

Kaunda‐Arara, B. (2010). Validation of daily 

growth of African catfish Clarias gariepinus 

(Burchell 1822) young‐of‐the‐year from Lake 

Baringo, Kenya. Lakes & Reservoirs: Research & 

Management, 15(4), 341-345. 

https://doi.org/10.1111/j.1440-1770.2010.00446.x 

Özcan, G., & Altun, A. (2015). Ichthyofauna and its 

conservation status of Büyük Karaçay stream, 

Hatay, Turkey. Croatian Journal of Fisheries, 73(2), 

63-66. https://doi.org/10.14798/73.2.808

Pauly, D., & Munro, J. L. (1984). Once more on the 

comparison of growth in fish and invertebrates, 

The WorldFish Center. Fishbyte, 2(1), 1-21. 

Perry, R. I., Hargreaves, N. B., Waddell, B. J., & Mackas, 

D. L. (1996). Spatial variations in feeding and

condition of juvenile pink and chum salmon off 

Vancouver Island, British Columbia. Fisheries 

Oceanography, 5(2), 73-88. 

https://doi.org/10.1111/j.1365-2419.1996.tb00107.x 

Potts, W. M., Hecht, T., & Andrew, T. G. (2008). Does 

reservoir trophic status influence the feeding 

and growth of the sharptooth catfish, Clarias 

gariepinus (Teleostei: Clariidae)? African Journal 

of Aquatic Science, 33(2), 149-156. 

https://doi.org/10.2989/AJAS.2008.33.2.6.503 

Ricker, W. E. (1975). Computation and interpretation of 

biological statistics of fish populations. Bulletin 

of Fisheries Research Board of Canada, 191, 1-382.  

Shalloof, K., & El-Far, A. (2009). Age, growth and 

fishery biology of cichlid spp. in Abu-Zaabal 

Lakes, Egypt. Egyptian Journal of Aquatic Biology 

and Fisheries, 13(2), 101-116. 

https://doi.org/10.21608/ejabf.2009.2035 

Şimşek, E., & Demirci, A. (2018). Barotrauma treatment 

effects on survival rates for some discarded fish 

by trawl fishery. Fresenius Environmental Bulletin, 

27(7), 4867-4873. 

Şimşek, E., Gözler, Z. A., & Samsun, O. (2021). Asi 

Nehri (Hatay, Türkiye)’ndeki karabalık (Clarias 

gariepinus Burchell, 1822)’ın bazı biyolojik 

özelliklerinin incelenmesi. 21. Ulusal Su Ürünleri 

Sempozyumu Bildiriler Kitabı, Turkey. pp. 8. 

Şimşek, E., Gözler, Z. A., & Samsun, O. (2022). The 

fishery structure, economic value and 

consumption of the African catfish (Clarias 

gariepinus, Burchell, 1822) from Asi River, 

Antakya. Muş Alparslan University Journal of 

Agriculture and Nature, 2(1), 18-29. 

Smith, K. G., Darwall, W. R., Barrios, V., Numa, C., & 

Isfendiyaroğlu, S. (2014). Background to 

freshwater biodiversity in the Eastern 

Mediterranean. In K. G. Smith, V. Barrios, W. R. 

Darwall, & C. Numa (Eds.), The status and 

distribution of freshwater biodiversity in the Eastern 

Mediterranean (pp. 1-9). IUCN 

https://doi.org/10.2305/IUCN.CH.2014.01.en 

Turan, C., Ergenler, A., Doğdu, S. A., & Turan, F. 

(2021). Age and growth of Red Sea goatfish, 

Parupeneus forsskali from Iskenderun Bay, 

Northeastern Mediterranean Sea. Journal of 

Ichthyology, 61(5), 758-763. 

https://doi.org/10.1134/S0032945221050155 

Turan, C., Yalçın, S., Turan, F., Okur, E., & Akyurt, İ. 

(2005). Morphometric comparisons of African 

catfish, Clarias gariepinus, populations in Turkey. 

Folia Zoologica, 54(1-2), 165-172. 

Turan, F., & Turan, C. (2016). Natural and non-natural 

distribution of African catfish Clarias gariepinus 

(Burchell, 1822) in Turkey. Journal of Limnology 

and Freshwater Fisheries Research, 2(3), 173-177. 

https://doi.org/10.17216/LimnoFish.280413 

Turan, F., Akyurt, İ., & Çek Yalnız, Ş. (2022). Effect of 

red clover extract on sex reversal and gonadal 

development in the African Catfish, Clarias 

gariepinus (Burchell, 1822). Pakistan Journal of 

Zoology, 54(2), 543-549. 

https://doi.org/10.17582/journal.pjz/2019021108

0201 

TurkStat. (2018). Turkish Statistical Institute. Fisheries 

Statistics-Quantity of caught fresh-water 

products 2018. Retrieved on February 10, 2022, 

from https://data.tuik.gov.tr/Bulten/Index?p= 

Fishery-Products-2018-30697 

https://doi.org/10.1111/j.1440-1770.2010.00446.x
https://doi.org/10.14798/73.2.808
https://doi.org/10.1111/j.1365-2419.1996.tb00107.x
https://doi.org/10.2989/AJAS.2008.33.2.6.503
https://doi.org/10.21608/ejabf.2009.2035
https://doi.org/10.2305/IUCN.CH.2014.01.en
https://doi.org/10.1134/S0032945221050155
https://doi.org/10.17216/LimnoFish.280413
https://doi.org/10.17582/journal.pjz/20190211080201
https://doi.org/10.17582/journal.pjz/20190211080201
https://data.tuik.gov.tr/Bulten/Index?p=Fishery-Products-2018-30697
https://data.tuik.gov.tr/Bulten/Index?p=Fishery-Products-2018-30697


Şimşek et al. (2022) Acta Natura et Scientia 3(1), 32-43 

43 

Van Der Waal, B. C. W. (1972). ‘n Ondersoek na aspekte 

van die ekologie, teelt, en produksie van Clarias 

gariepinus (Burchell) 1822. [M.Sc. Thesis. 

Johannesburg University]. 

Von Bertalanffy, L. (1938). A quantitative theory of 

organic growth (inquiries on growth laws. II), 

Human Biology, 10(2), 181-213. 

Wartenberg, R., Booth, A. J., & Winker, H. (2013). Life-

history characteristics of an age-validated 

established invasive African sharptooth catfish, 

Clarias gariepinus, population in a warm-

temperate African impoundment. African 

Zoology, 48(2), 318-325. 

https://doi.org/10.1080/15627020.2013.11407598 

Yalçın Özdilek, Ş., Gümüş, A., & Solak, K. (2006). 

Growth of European eel in a Turkish river at the 

Southern-Eastern limit of its distribution. 

Electronic Journal of Ichthyology, 2, 55-64. 

Yalçın Özdilek, Ş., Solak, K., & Akyurt, İ. (2001). 

Certain reproductive characteristics of the 

catfish (Clarias gariepinus Burchell, 1822) living in 

the River Asi, Turkey. Turkish Journal of Zoology, 

25(4), 453-460. 

Yalçın, Ş., Solak, K., & Akyurt, İ. (2002). Growth of the 

catfish Clarias gariepinus (Clariidae) in the river 

Asi (Orontes), Turkey. Cybium, 26(3), 163-172. 

Zhang, H., Kang, M., Shen, L., Wu, J., Li, J., Du, H., 

Wang, C., Yang, H., Zhou, Q., Liu, Z., Gorfine, 

H., & Wei, Q. (2020). Rapid change in Yangtze 

fisheries and its implications for global 

freshwater ecosystem management, Fish and 

Fisheries, 21(3), 601-620.

https://doi.org/10.1111/faf.12449 

https://doi.org/10.1080/15627020.2013.11407598
https://doi.org/10.1111/faf.12449

	ARTICLE INFO
	ABSTRACT
	INTRODUCTION
	MATERIAL AND METHOD
	RESULTS
	DISCUSSION
	CONCLUSION
	ACKNOWLEDGEMENTS
	Compliance With Ethical Standards
	Authors’ Contributions
	Conflict of Interest
	Ethical Approval

	REFERENCES

