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LENGTH-WEIGHT RELATIONSHIP OF CLARIAS GARIEPINUS IN ORONTES RIVER AND 

GÖLBAŞI LAKE, TÜRKİYE 

 

ABSTRACT 

In this study, the length-weight relationship (LWR) and 

condition factor of Clarias gariepinus (Burchell, 1822) in Orontes 

River and Gölbaşı Lake, Hatay, Türkiye were determined. The fish 

samples were monthly collected by nets from May 2011 to May 2012. 

Based on the b-value of LWR, the growth type of C. gariepinus is 

isometric for both sexes and positive allometric (b>3) for juveniles 

in Gölbaşı Lake. The positive allometric growth was observed for both 

sexes and isometric (b=3) for juveniles in the Orontes River. The 

value of condition factor ranged from 0.230 – 1.322 for both areas. 

The results showed that Orontes River has better environmental 

conditions for the C. gariepinus in Gölbaşı Lake. 

 Keywords: Clarias gariepinus, Length-Weight Relationship, 

                Condition Factor, Orontes River, Gölbaşı Lake 

 

 1. INTRODUCTION  

North African catfish, Clarias gariepinus (Burchell, 1822) is a 

member of the family Clariidae. C. gariepinus is distributed in 

freshwater river, lakes, and pools of almost Pan-African, Asia 

(Jordan, Israel, Lebanon, Syria), and southern Türkiye and widely 

intoruced to other parts of Africa, Europe and Asia [1 and 2]. Several 

countries report adverse ecological impacts after introduction the of 

local freshwater systems [2]. Members of this species have 

specialified pseudo-lungs that can survive in a wide range of 

environments from swamps to shallow lakes or deeper freshwaters [3]. 

C. gariepinus is found the Orontes (Asi), Seyhan, Ceyhan, Göksu, Aksu 

and was recently reported in the Sakarya River system in Turkey [3, 4, 

5, 6, 7, 8 and 9]. Length-weight relationships (LWR) and condition 

factor are one of the most important biological parameters in the 

study of a fish species. It is supply information to us about growth 

level [10]. Evaluation of length-weight relationship is important for 

fisheries ecology and stock assessment, and results in the convertion 

of growth-in-length to growth-in-weight which is highly important for 

estimating condition factor and geographic comparisons of life 

histories [11, 12 and 13]. Besides, this relationship enables the 
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comparison of the between-region of life histories of species [14]. 

The present study aims at providing information on the length-weight 

relationship (LWR) and condition factor (K) of Clarias gariepinus in 

Gölbaşı Lake and Orontes River, Hatay, Türkiye. 

 

2. RESEARCH SIGNIFICANCE  

In this study, the length-weight relationship and condition 

factor of C. gariepinus species in Orontes River and Gölbaşı Lake were 

revealed.   

Highlights:  

 The study examined the total length-weight relationship of C. 

gariepinus species from Orontes River and Gölbaşı Lake, Hatay, 

Türkiye.  

 It provides the male/female ratio of C. gariepinus species in 

Orontes River and Gölbaşı Lake. It shows the growth type of C. 

gariepinus species.  

 The condition factor relationship of C. gariepinus species was 

examined in detail. 

 

3. MATERIALS AND METHODS 

The fish samples were collected monthly using nets between May 

2011 and May 2012. The number of specimens obtained from Gölbaşı Lake 

and Orontes River were 252 and 297, respectively. Total length and 

weight measured to the nearest 1mm and 0.01g, respectively. Sex was 

identified macroscopically and microscopically by the examining of 

gonads. The length-weight equation was worked out through the least-

squares method on logarithmic transformed data by means of the 

equation W=a.Lb, where W is the total weight, L is the total length, 

and a and b are parameters to be estimated [15]. This analysis was 

performed both on the whole sample and on the sample subdivided by 

sex. Standard error was calculated for the slope (b): the hypothesis 

of isometric growth was tested through Student’s t-test, with values 

of p<0.05 considered significant. Fulton’s condition factor (K) was 

calculated using the equation; K=(W/L3)*100, where W is total weight 

(g), L is total length (cm)[16].  
 

 
Figure 1. Map of the study area 

 

4. RESULTS AND DISCUSSION 

A total of 549 individuals of Clarias gariepinus were obtained 

from Gölbaşı Lake (252) and Orontes River (297). Total lengths of 

males and females ranged from 12.8 to 54.0cm and from 16.0 to 50.0cm 

for Gölbaşı Lake, ranged from 9.8 to 49.3cm and from 11.9 to 43.4cm 
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for Orontes River, respectively. The weight of C. gariepinus in 

Gölbaşı Lake ranged between 15.0 and 1145.0g (male) and between 28.0 

and 873.0g (female), while the weight varied from 3.0 to 645.8g (male) 

and from 5.75 to 573.24g (female) in Orontes River. The estimated 

parameters of the length-weight relationship, the coefficient of 

determination (R2), type of growth, ranges of size and weight are given 

in Table 1. 

General length-weight relationships for C. gariepinus were found 

as W=0.0092TL2.9209 (R2=0.9597) for all specimens from Gölbaşı Lake. In 

Orontes River, length-weight relationships of C. gariepinus were found 

as W=0.0016TL3.3449 (R2=0.9581) for all specimens. Besides general 

consideration, LWRs of male, female and juvenile specimens were 

separately determined for detailed information. A significant 

relationship with the high regression coefficient (R2=0.9171) was found 

between the length and weight of C. gariepinus. The type of growth was 

isometric (b=3) for both sexes and positive allometric (b>3) for 

juveniles in Gölbaşı Lake and it was positive allometric (b>3) for 

both sexes and isometric (b=3) for juveniles in Orontes River (Table 

1).  

Table 1. Length-weight relationship of Clarias gariepinus 

Locality Sex TL (cm) W (g) 
LWR Type of 

growth 
R2 

a±CI b±CI 

Gölbaşı 

Lake 

M 12.8-54.0 15-1145 0.0123±0.0063 2.8281±0.189 I 0.9346 

F 16.0-50.0 28-873 0.0083±0.0026 2.9534±0.111 I 0.9531 

J 13.3-29.1 15-209 0.0040±0.0013 3.198±0.154 A+ 0.9811 

All 12.8-54.0 15-1145 0.0092±0.0020 2.9209±0.075 I 0.9597 

Orontes 

River 

M 9.8-49.3 3.0-645 0.0013±0.0006 3.4136±0.138 A+ 0.9488 

F 11.9-43.4 5.75-573 0.0015±0.0010 3.3835±0.179 A+ 0.9171 

J 4.5-21.7 0.33-34.3 0.0040±0.0010 2.9303±0.137 I 0.9843 

All 4.5-49.3 0.33-645 0.0016±0.0003 3.3449±0.081 A+ 0.9581 

M=Male, F=Female, J=Juvenil, All= All Samples, I=Isometric, A+=Positive Allometric 

 

 Table 2. Condition factor of Clarias gariepinus 

Locality Sex n K (min-max) K mean 

Gölbaşı Lake 

M 68 0.230-0.995 0.695±0.015 

F 144 0.311-1.322 0.720±0.011 

J 40 0.593-0.852 0.731±0.011 

All 252 0.230-1.322 0.715±0.008 

Orontes River 

M 133 0.276-0.806 0.443±0.013 

F 130 0.283-0.952 0.504±0.015 

J 34 0.245-0.477 0.349±0.009 

All 297 0.245-0.952 0.459±0.009 

M=Male, F=Female, J=Juvenil, All=All Samples, n=Sample Size, K=Condition Factor 

 

Fulton’s condition factors of C. gariepinus was observed between 

0.230 and 1.322 (average 0.715±0.008) for all specimens in Gölbaşı 

Lake, while average condition factors was observed as 0.459 (min-max 

0.245-0.952) for the specimens from Orontes River (Table 2). The 

maximum total length and weight were 54cm and 1145.0g in Gölbaşı, and 

49.3cm and 645.8g in Asi (Orontes) River. Küçük [4] found the maximum 

total length as 47cm in Aksu River (Antalya). In Aksu and Köprüçay 

River, Küçük [17] found the maximum standard length as 38.5cm. For 

Akgöl and Paradeniz Lagoon, length and weight were reported as 68.7cm 

and 1688.0g, respectively [18]. In Orontes River, Yalçın [19] claimed 

maximum length as 82.6cm and weight as 2003.2g. Kındır [5] reported a 

maximum length of 54.50cm and maximum weight of 1253.43 g in Sakarya 

River. Narin [20] found the maximum length and weight of 50.4cm and 

899g in Gölbaşı Lake. Kara et al., [6] claimed maximum length as 

34.4cm and weight as 314g in Upper and middle River Basin in Ceyhan 
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Region. Bostancı [21] reported a maximum length of 32.5cm (SL) in 

Gölbaşı Lake and 14.3cm (SL) in Aksu Creek (Ceyhan). In Hatay region 

maximum length and weight were 47.0cm and 842g [22]. Kaya [7] found 

the maximum length as 25.8cm in Göksu Delta. Maximum length in 

Aslantaş Dam Lake (Osmaniye) was found to be 47.0cm [23]. Gözler [24] 

found the maximum total lengths as 62.46cm and maximum weight of 

1874.20g in Orontes River (Hatay). Findings of this study revealed 

that the data gave smilirlar results to those of Kındır [5] and Narin 

20]. Nevertheless, these results were lower than the measures reported 

by others research [18, 19 and 24]. However, our results were higher 

than the results reproted by the others [4, 6, 7, 17, 21 and 23]. 

 

Table 3. Length-weight relationship of C. gariepinus in different 

areas, Turkey (Sample size (N), coefficient of determination (R2), 

total length (TL), weight (W) and equation parameters for a and b) 

Locality Sex N 
TL 

(min-max) 

W 

(min-max) 
a b R2 K References 

Akgöl-

Paradeniz 

Lagoon 

M 146 13.5-58.4 16.0-1547    0.26-1.24 
Karahan, 

1999 
F 160 14.0-68.7 10.0-1688    0.24-1.82 

All 307 13.5-68.7 10.0-1688    0.24-1.82 

Orontes 

River 
All 720 12-82.6 14.8-2003.2 0.0127 2.817 0.97 0.31-1.18 

Yalçın, 

1999 

Sakarya 

River 

M 69 29-52.80 133.33-889.02 0.0166 2.7203 0.9301 0.29-0.89 
Kındır, 

2000 
F 62 31-54.50 165.47-1253.4 0.0032 3.1931 0.9537 0.55-0.87 

All 131 29-54.50 133.3-1253.4 0.0061 3.0053 0.9373 0.29-0.89 

Gölbaşı 

Lake 

M 154   0.0097 2.906 0.947 0.602-0.739 
Narin, 

2003 
F 330   0.0075 2.987 0.948 0.637-0.768 

All 566 12.5-50.4 15.0-899 0.0076 2.983 0.961 0.632-0.762 

Hatay All 179 18.2-47.0 79-842 0.008 2.967 0.959  
Özcan, 

2008 

Orontes 

River 

M 92   0.013 2.83 0.91  
Gözler, 

2019 
F 87   0.0079 2.98 0.96  

All 185 20.5-62.46 73.5-1874.20 0.0092 2.94 0.93  

Gölbaşı 

Lake 

M 68 12.8-54.0 15.0-1145.0 0.0123 2.8281 0.9346 0.23-0.99 

 

This  

Study 

 

F 144 16-50.0 28.0-890.0 0.0083 2.9534 0.9531 0.31-1.32 

All 252 12.8-54.0 15.0-1145.0 0.0092 2.9209 0.9597 0.59-0.85 

J 40 13.3-29.1 15-209.0 0.0040 3.198 0.9811 0.23-1.32 

Orontes 

River 

M 133 9.8-49.3 3.0-645.8 0.0013 3.4136 0.9488 0.28-0.81 

F 130 11.9-43.4 5.75-573.24 0.0015 3.3835 0.9171 0.28-0.95 

All 297 4.5-49.3 0.33-645.8 0.0016 3.3449 0.9581 0.25-0.48 

J 34 4.5-21.7 0.33-34.25 0.004 2.9303 0.9843 0.25-0.95 

 

Fulton’s condition factors were calculated as 0.230-1.322 

(average 0.715±0.008) in Gölbaşı Lake, and 0.245-0.952 (0.459±0.009) 

in Orontes River. Our observations are similar to those given for 

Sakarya River (0.29-0.89), Orontes River (0.31-1.18) and Gölbaşı Lake 

(0.632-0.762), while Karahan [18] report higher results for condition 

factors (0.24-1.82). The condition factors in fish population may vary 

according to age, sex, fat reserve level, species, season, locality 

and year [15]. Results have shown that C. gariepinus living in the 

River Orontes were longer in length and had a better condition compare 

to the ones inhabiting Gölbaşı Lake. 

 

NOTICE 

 This study was presented as a poster presentation at the 

International Symposium on Fisheries and Aquatic Sciences (FABA 2016) 

held in Antalya on 3-5 October 2016. 

 

CONFLICT OF INTEREST 

The authors declared no conflict of interest.  

 

 



 

 

 
 

 

 

 

 

119 

 

 

 

Özcan, G., Altun, A., Dörtbudak, M.Y., ve Özbek, B.F., 

Ecological Lİfe Sciences, 2024, 19(3):115-120.  

FINANCIAL DISCLOSURE 

The authors received no financial support for the research. 

 

DECLARATION OF ETHICAL STANDARDS 

The authors of the article declare that the materials and 

methods used in this study do not require ethics committee approval 

and/or legal special permission.  

   

REFERENCES 

[1] Teugels, G.G., (1986). A systematic revision of the African 

species of the genus Clarias (Pisces; Clariidae). Ann. Mus. R. 

Afr. Centr., Sci. Zool., 247:199 p.  

[2] Froese, R. and Pauly, D., (2024). FishBase. World Wide Web 

electronic publication. www.fishbase.org, (02/2024. 

[3] Geldiay, R. and Balık, S., (2007). Türkiye tatlısu balıkları. 

Ege Üniversitesi Su Ürünleri Yayınları no: 46, Ders Kitabı 

Dizini No: 16, İzmir (in Turkish). 

[4] Küçük, F., (1991). Antalya-Aksu Çayı (Nehri) ve kollarında 

bulunan balık türlerinin saptanması üzerine bir araştırma. 

Akdeniz Üniversitesi Fen Bilimleri Enstitüsü, Yüksek Lisans Tezi 

Antalya (in Turkish). 

[5] Kındır, M., (2000). Karayayın balığının (Clarias lazera Cuv. Et 

Val., 1840) Çifteler Sakaryabaşı Bölgesi’nde büyüme, kondisyon 

faktörü ve yumurta veriminin araştırılması. Ankara Üniversitesi 

Fen Bilimleri Enstitüsü, Yüksek Lisans Tezi, Ankara (in 

Turkish). 

[6] Kara, C., Alp, A. ve Erere, M., (2004). Orta ve yukarı Ceyhan 

Havzası balık faunası ve bölgesel dağılımı. Kahramanmaraş Sütçü 

İmam Üniversitesi Bilimsel Araştırma Proje Raporu, Proje 

no:2001-5/9. (in Turkish). 

[7] Kaya, F., (2009). Göksu Nehri’nde yaşayan bazı ekonomik 

balıkların karyolojilerinin incelenmesi. Mersin Üniversitesi Fen 

Bilimleri Enstitüsü, Yüksek Lisans Tezi, Mersin (in Turkish).  

[8] Özcan, G., (2013). A contribution to knowledge of the freshwater 

fish of Orontes River Hatay Turkey. Proceedings of the 

International Academy of Ecology and Environmental Sciences, 

3(2):143-147.  

[9] Özcan, G. ve Özcan, T., (2021). Gölden Ovaya Amik. Akademisyen 

Kitabevi, Ankara-Türkiye. 1-121, ISBN:978-625-7409-21-6, (in 

Turkish). 

[10] Okgerman, H., (2005). Seasonal variations in the length-weight 
relationship and condition factor of rudd (Scardinius 

erthrophthalmus L.) in Sapanca Lake. International Journal of 

Zoological Research, 1(1):6-10.  

[11] Pauly, D., (1983). Some simple methods for the assessment of 
tropical fish stocks. FAO Fish. Tech. Pap. 234, 52.  

[12] Safran, P., (1992). Theoretical analysis of the weight–length 
relationship in fish juveniles. Marine Biology, 112:545–551. 

[13] Petrakis, G. and Stergiou, K.I., (1995). Weight–length 
relationships for 33 fish species in Greek waters. Fish. Res. 

21:465–469. 

[14] Koutrakis, E.T. and Tsikliras, A.C., (2003). Length-weight 
relationships of fishes from three northern Aegean estuarine 

systems (Greece). J. Appl. Ichthyol. 19:258–260.  

[15] Le Cren, E.D., (1951). The length-weight relationships and 
seasonal cycle in gonad weight and condition in perch (Perca 

fluviatilis). Journal of Animal Ecology, 20:201-219.  

[16] Fulton, T.W., (1911). In: The sovereignty of the sea: An 



 

 

 
 

 

 

 

 

120 

 

 

 

Özcan, G., Altun, A., Dörtbudak, M.Y., ve Özbek, B.F., 

Ecological Lİfe Sciences, 2024, 19(3):115-120.  

historical account of the claims of England to the dominion of 

the British seas, and of the evolution of the territorial waters 

(p. 799). Edinburgh, London: W. Blackwood.  

[17] Küçük, F., (1997). Antalya Körfezi’ne dökülen akarsuların balık 
faunası ve bazı ekolojik parametreleri üzerine bir araştırma. 

Süleyman Demirel Üniversitesi Fen Bilimleri Enstitüsü, Doktora 

Tezi, Isparta (in Turkish). 

[18] Karahan, A., (1999). Göksu Deltası Akgöl-Paradeniz Dalyanı’nda 
yaşayan Clarias lazera (Valenciennes, 1840)’nın büyüme, beslenme 

ve üreme özellikleri. Mersin Üniversitesi Fen Bilimleri 

Enstitüsü, Yüksek Lisans Tezi, Mersin (in Turkish).  

[19] Yalçın, Ş., (1999). Asi Nehri Havzası’nda (Hatay) bulunan 
Clarias gariepinus Burchell, 1822 (karabalık)’un bazı biyolojik 

özellikleri. Gazi Üniversitesi Fen Bilimleri Enstitüsü, Doktora 

Tezi, Ankara (in Turkish).  

[20] Narin, G., (2003). Gölbaşı gölü’nde (Hatay) bulunan Clarias 
gariepinus (Burchell, 1822) (karabalık)’ın büyüme ve üreme 

özellikleri. Mustafa Kemal Üniversitesi Fen Bilimleri Enstitüsü, 

Yüksek Lisans Tezi, Hatay (in Turkish). 

[21] Bostancı, Z., (2006). Seyhan, Ceyhan ve Asi Nehirlerinde yaşayan 
balıkların sistematik yönden incelenmesi. Karadeniz Teknik 

Üniversitesi Fen Bilimleri Enstitüsü, Yüksek Lisans Tezi, 

Trabzon (in Turkish). 

[22] Özcan, G., (2008). Length-weight relationships of five 
freshwater fish species from the Hatay province, Turkey. Journal 

of FisheriesSciences.com, 2:51-53. 

[23] Yeşilbudak, B., Duran, S., Tunçsoy, M. ve Erdem, C., (2013). 
Aslantaş Baraj Gölü (Osmaniye) Clarias gariepinus (Burchell, 

1822) popülasyonunun bazı morfometrik özellikleri. Eğirdir Su 

Ürünleri Fakültesi Dergisi, 9(2):1-7. (in Turkish). 

[24] Gözler, Z.A., (2019). Clarias gariepinus Burchell, 1822 
(Karabalık)’ın Asi Nehri Havzasındaki Balıkçılığının ve Bazı 

Biyolojik Parametrelerinin İncelenmesi. Sinop Üniversitesi Fen 

Bilimleri Enstitüsü, Yüksek Lisans, Sinop. 


