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Abstract: The present study aimed to determine the length–weight relationships (LWRs), length–length 

relationships (LLRs), and condition factor of Cyprinion macrostomum Heckel, 1843 inhabiting Pembelik Reservoir in 

the Upper Euphrates River Basin, Türkiye. Fish sampling was conducted between January and December 2025, and 

a total of 50 specimens were collected using gillnets and electrofishing. Total length (TL), fork length (FL), standard 

length (SL), and body weight (W) were measured for each specimen. Length–weight relationships were estimated 

using the equation W = aLᵇ, while length–length relationships were calculated by linear regression analysis. The 

mean body weight, total length, fork length, and standard length were 35.60 g, 14.40 cm, 12.64 cm, and 11.65 cm, 

respectively. The estimated b values were 3.0317 for TL, 3.0432 for FL, and 2.9471 for SL. Student’s t-test indicated 

that none of the b values differed significantly from the theoretical isometric value of 3 (P > 0.05), demonstrating 

isometric growth. Strong length–weight relationships were observed, with coefficients of determination (R²) 

ranging from 0.9776 to 0.9829. Similarly, length–length relationships exhibited very high correlations (R² = 0.9918–

0.9940). The Fulton condition factor ranged between 0.71 and 1.25, with a mean value of 1.08 ± 0.09, indicating that 

the population was generally in good condition. These findings provide the first baseline data on the growth 

characteristics and condition factor of C. macrostomum in Pembelik Reservoir and may support future fisheries 

management, ecological monitoring, and conservation studies in the Upper Euphrates River Basin. 

Keywords: Cyprinion macrostomum, Length–weight relationship, Length–length relationship, Condition factor, 

Pembelik Reservoir. 

Pembelik Baraj Gölü'nde (Yukarı Fırat Nehri Havzası, Türkiye) 

Yaşayan Cyprinion macrostomum Heckel, 1843'ün Boy-Ağırlık ve Boy-

Boy İlişkileri ile Kondisyon Faktörü 

Özet: Bu çalışmada, Yukarı Fırat Nehri Havzası'nda yer alan Pembelik Baraj Gölü'nde yaşayan Cyprinion 

macrostomum populasyonunun boy-ağırlık ilişkileri, boy-boy ilişkileri ve kondisyon faktörünün belirlenmesi 

amaçlanmıştır. Balık örnekleri Ocak–Aralık 2025 tarihleri arasında galsama ağları ve elektroşoker kullanılarak 

avlanmış ve toplam 50 birey incelenmiştir. Her bireyde toplam boy (TB), çatal boy (ÇB), standart boy (SB) ve vücut 

ağırlığı ölçülmüştür. Boy-ağırlık ilişkileri W=aLᵇ eşitliği kullanılarak, boy-boy ilişkileri ise doğrusal regresyon 

analizi ile hesaplanmıştır. İncelenen bireylerin ortalama ağırlığı 35,60 g, ortalama toplam boyu 14,40 cm, ortalama 

çatal boyu 12,64 cm ve ortalama standart boyu 11,65 cm olarak belirlenmiştir. Toplam boy, çatal boy ve standart 

boy için hesaplanan b değerleri sırasıyla 3,0317; 3,0432 ve 2,9471 olarak bulunmuştur. Yapılan t-testi sonucunda bu 

değerlerin teorik izometrik büyüme değeri olan 3'ten istatistiksel olarak farklı olmadığı belirlenmiş (P>0,05) ve 

populasyonun izometrik büyüme gösterdiği sonucuna ulaşılmıştır. Boy-ağırlık ilişkilerinde yüksek korelasyon 
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katsayıları (R²=0,9776–0,9829), boy-boy ilişkilerinde ise çok güçlü doğrusal ilişkiler (R²=0,9918–0,9940) elde 

edilmiştir. Fulton kondisyon faktörü 0,71–1,25 arasında değişmiş ve ortalama 1,08 ± 0,09 olarak hesaplanmıştır. 

Elde edilen sonuçlar, Pembelik Baraj Gölü'ndeki C. macrostomum populasyonunun genel olarak iyi kondisyon 

durumuna sahip olduğunu göstermektedir. Bu bulgular, Pembelik Baraj Gölü'ndeki C. macrostomum'un büyüme 

özellikleri ve kondisyon faktörüne ilişkin ilk temel verileri sunmakta olup, Yukarı Fırat Nehri Havzası'nda 

gelecekte yürütülecek balıkçılık yönetimi, ekolojik izleme ve koruma çalışmalarını destekleyebilir. 

Anahtar kelimeler: Cyprinion macrostomum, Boy-ağırlık ilişkisi, Boy-boy ilişkisi, Kondisyon faktörü, Pembelik Baraj 

Gölü. 

INTRODUCTION 

Dams constructed for purposes such as hydroelectric power generation, flood control, drinking 

water supply, and agricultural irrigation create reservoir areas that also constitute important ecosystems 

for both commercial and recreational fisheries. The impoundment of rivers leads to significant changes 

in the physical, chemical, and biological structure of aquatic environments. These reservoir systems 

exhibit characteristics of neither true lakes nor flowing rivers; instead, they form complex habitats with 

unique limnological, hydrological, and ecological properties. Fish species inhabiting reservoirs 

generally originate from populations previously existing within the river system before dam 

construction and must adapt to newly formed environmental conditions. Therefore, the establishment 

of sustainable populations in reservoir ecosystems largely depends on the adaptive capabilities of the 

species. In reservoirs with high fisheries potential, the regular monitoring of fish population 

development and environmental adaptation processes is essential for effective and sustainable fisheries 

management (Kırankaya and Ekmekçi, 2007; Eroğlu et al., 2018).  

Length–weight relationships are among the most widely used tools for evaluating the growth 

characteristics and biological traits of fish populations (Tesch, 1971). These relationships enable the 

estimation of fish weight from length measurements and facilitate comparisons of growth performance 

among populations inhabiting different environments (Koutrakis et al., 2003; Oscoz et al., 2005; 

Yılmaz et al., 2010). Furthermore, length–weight data contribute to a better understanding of species’ 

life-history strategies and their adaptations to environmental conditions. In addition, the condition 

factor is an important biological indicator used to assess the nutritional status, physical well-being, and 

overall health of fish (Blackwell et al., 2000; Özcan, 2019). Condition factor values are widely used as 

indicators of the physiological condition and habitat suitability of fish populations (Froese, 2006). 

Cyprinion macrostomum is characterized by a deep, laterally compressed body covered with relatively 

large scales. The mouth is ventrally located and transverse, accompanied by a single pair of short 

barbels. The lower lip is thickened and keratinized. The dorsal fin originates approximately opposite 

the pelvic-fin origin, and its last simple ray is strongly ossified with a serrated posterior edge. The 

dorsal-fin margin is concave, whereas the anal-fin margin is straight to slightly convex. The pectoral-fin 

margin is nearly straight, while the pelvic fin displays a convex outer margin. The caudal fin is deeply 

forked with rounded lobes. Individuals exhibit a generally uniform dirty-white coloration over the 

entire body. The species is commonly associated with river habitats characterized by sandy and gravel 

substrates and is distributed throughout the Euphrates and Tigris drainage systems (Geldiay and Balık, 

2009).  

Endemic to the Tigris–Euphrates drainage system, Cyprinion macrostomum is naturally distributed 

from the southeastern part of Türkiye to the upper Euphrates basin (Bănărescu and Straschil, 1995; 

Coad, 1996; Geldiay and Balık, 2009). Kaya et al. (2025) noted that although Cyprinion macrostomum has 

been repeatedly reported from the Orontes River basin in previous studies (e.g., Fricke et al., 2007), 
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comprehensive field investigations failed to verify its occurrence. Consequently, they suggested that 

the species does not inhabit the Orontes Basin. In addition to its broad distribution range, this species 

demonstrates a considerable capacity to tolerate high water temperatures, as populations occurring in 

Topardıç Stream and the Kangal Balıklı Hot Spring pools (Sivas, Türkiye) have been documented in 

habitats with temperatures reaching 35°C (Metin and Akpınar, 2000; Daştan et al., 2012; Duman and 

Şahan, 2014; Kara and Güneş, 2015). According to Şimşekli (2014), the maximum observed fork length 

and body weight of C. macrostomum were 234.61 mm and 291.9 g, respectively. According to Freyhof 

(2014), C. macrostomum is listed as Least Concern (LC) on the IUCN Red List, as the threats identified 

across its distribution range are not presently regarded as sufficiently intense to adversely affect the 

species at a population level. Due to its native distribution within the Tigris–Euphrates drainage system 

and its role as a component of regional freshwater fish communities, C. macrostomum represents an 

ecologically important species for monitoring population responses to environmental change and 

reservoir formation. 

Although several studies have examined certain biological characteristics of C. macrostomum in 

different parts of its distribution range, information on populations inhabiting reservoir ecosystems 

remains limited. In particular, no study has previously reported the length–weight relationship, length–

length relationships, and condition factor of this species from Pembelik Reservoir. Therefore, the present 

study aimed to determine these population parameters and provide baseline biological information for 

future fisheries and conservation studies in the Upper Euphrates River Basin. 

MATERIAL and METHODS 

Pembelik Dam and Hydroelectric Power Plant (HEPP), located within the boundaries of Bingöl, 

Elazığ, and Tunceli provinces in eastern Türkiye, has been in operation since 2015. The reservoir has a 

storage volume of 358.384 million m³ and a surface area of 12.57 km² at its maximum operating water 

level. A year-long monitoring study conducted in 2022 reported mean values of 13.0 ± 6.3 °C for water 

temperature, 8.5 ± 0.3 for pH, 10.0 ± 2.0 mg L⁻¹ for dissolved oxygen, 239 ± 24 μS cm⁻¹ for electrical 

conductivity, 324 ± 78 mg CaCO₃ L⁻¹ for total hardness, 1.89 ± 0.38 mg N L⁻¹ for total nitrogen, 0.008 ± 

0.007 mg P L⁻¹ for total phosphorus, 1.8 ± 1.5 μg L⁻¹ for chlorophyll-a, and 2.2 ± 1.0 m for Secchi disk 

depth. Based on these findings, the reservoir was classified as a Class I water body according to the 

Turkish Surface Water Quality Regulation and was characterized as mesotrophic in terms of trophic 

status (TAGEM, 2023). 

 Pembelik Reservoir constitutes one component of a cascade reservoir system established on the 

Perisuyu Stream for hydroelectric power generation. Along the stream, the Kığı, Yedisu, Özlüce, 

Pembelik, Seyrantepe, and Tatar reservoirs are arranged sequentially from east to west, forming a chain 

of interconnected impoundments within the Upper Euphrates River Basin. Currently, commercial 

fishing activities are not permitted in Pembelik Reservoir, and the reservoir is not subject to regular 

fisheries exploitation. 
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Figure 1. Geographic location of Pembelik Reservoir on Perisuyu Stream (Upper Euphrates River Basin, 

Türkiye). Satellite imagery was obtained from Google Earth Pro (accessed in 2026). 

Fish sampling was conducted in Pembelik Reservoir between January and December 2025. Fish 

specimens were collected using monofilament gillnets with mesh sizes ranging from 30 to 36 mm, each 

10 m in length and rigged according to a hanging ratio of 0.50. In addition, multi-mesh gillnets 

standardized according to the European standard EN 14757 were employed. Small-sized fish inhabiting 

the littoral zones of the reservoir and the downstream sections of tributary streams were captured using 

a DC electrofishing device (Samus 725M) and hand nets. All captured specimens were immediately 

euthanized with ethyl 4-aminobenzoate (benzocaine). Subsequently, the fishes were transported to the 

Biology Laboratory of the Elazığ Fisheries Research Institute. A total of 50 specimens of Cyprinion 

macrostomum (Figure 2) were collected and examined during the study period. Total length (TL), fork 

length (FL), and standard length (SL) were measured to the nearest 1 mm using an ichthyometer, while 

body weight (W) was determined to the nearest 0.1 g using a precision electronic balance.  

 

Figure 2. Cyprinion macrostomum from Pembelik Dam Lake, Upper Euphrates River Basin (photograph 

by H. Ataş). 

The length–weight relationship was estimated using the equation W = aLᵇ (Ricker, 1975). To linearize 

the relationship and estimate the regression parameters, both variables were log-transformed according 

to the equation log W = log a + b log L. In the length–weight relationship equation, W represents body 
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weight (g), L denotes fish length (cm), a is the intercept of the regression equation, and b is the slope of 

the curve that determines the length-weight relationship. The parameters a and b were estimated by 

applying a logarithmic transformation to the original power function, resulting in the linear model log 

W = log a + b log L. The growth pattern was classified as isometric or allometric based on whether the 

estimated b value differed significantly from 3, as determined by Student’s t-test (Zar, 1999). 

Length–weight relationship parameters were calculated using pooled data from all individuals, 

irrespective of sex. Furthermore, the relationships between TL and FL, FL and SL, and SL and TL were 

assessed by linear regression analysis (Zar, 1999). Statistical significance was accepted at p < 0.05 for all 

analyses.  

The condition factor (K) was calculated according to Ricker (1975) using the equation K = (W/L³) × 

100, where W represents body weight (g) and L represents total length (cm). 

Ethical statement 

The animal study protocol was approved by the Animal Experimentation Ethics Committee of Fırat 

University (approval number 2025/14-08). Following capture, fish specimens were euthanized by 

immersion in an overdose of benzocaine in accordance with the American Veterinary Medical 

Association (AVMA) Guidelines for the Euthanasia of Animals and Directive 2010/63/EU. 

RESULTS 

The body weight of C. macrostomum specimens ranged from 11.00 to 81.00 g, with a mean value of 

35.60 g. Mean total length, fork length, and standard length were measured as 14.40 cm, 12.64 cm, and 

11.65 cm, respectively (Table 1). All analyses were performed using pooled data from the entire 

population without separating individuals by sex. 

Table 1. Descriptive statistics of the morphometric parameters of Cyprinion macrostomum from Pembelik 

Reservoir. 

Morphometric parameter N Min Max Mean Sd Se 

Weight (g) 

50 

11.00 81.00 35.60 19.90 2.81 

Total length (cm) 10.00 19.50 14.40 2.70 0.38 

Fork length (cm) 8.80 17.20 12.64 2.37 0.34 

Standard length (cm) 8.00 16.00 11.65 2.26 0.32 

N: Sample size; Min: Minimum; Max: Maximum; Sd: Standard deviation; Se: Standard error 

The length–weight relationships were described using the power function W = aLb. The b values 

obtained for total, fork and standard length were 3.0317, 3.0432 and 2.9471, respectively. Student's t-test 

showed that none of the b values differed significantly from the theoretical isometric value of 3 (P > 

0.05) (Table 2). Therefore, the growth pattern was evaluated as isometric for all length measurements 

(Figure 3-5).   

Table 2. Length–weight relationship parameters and growth pattern of Cyprinion macrostomum from 

Pembelik Reservoir. 

Relationship N a b SE(b) 95% CI of b R² p (b=3) 
Growth 

type 
Equation 

TL-W 

50 

0.0099 3.0317 0.0662 2.8986–3.1647 0.9776 0.6345 Isometric W = 0.0099*TL3.0317 

FL-W 0.0142 3.0432 0.0580 2.9266–3.1598 0.9829 0.4598 Isometric W = 0.0142*FL3.0432 

SL-W 0.0231 2.9471 0.0580 2.8305–3.0637 0.9817 0.3663 Isometric W = 0.0231*SL2.9471 

N: sample size; a: intercept; b: allometric coefficient; SE(b): standard error of b; CI: confidence interval; R²: coefficient of 

determination; p (b = 3): probability value for the t-test of isometric growth. 
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Figure 3. Total length–weight relationship of Cyprinion macrostomum from Pembelik Reservoir. 

 

 
Figure 4. Fork length–weight relationship of Cyprinion macrostomum from Pembelik Reservoir. 

 

 
Figure 5. Standard length–weight relationship of Cyprinion macrostomum from Pembelik Reservoir. 
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Length–length relationships showed strong positive linear associations, with R² values ranging from 

0.9918 to 0.9940 (Table 3). 

Table 3. Length–length relationship parameters of Cyprinion macrostomum from Pembelik Reservoir. 

Relationship N Intercept (a) Slope (b) R² Equation 

TL-FL 

50 

0.0253 0.8764 0.9918 FL = 0.8764*TL + 0.0253 

TL-SL -0.3667 0.8350 0.9940 SL = 0.8350*TL – 0.3667 

FL-SL -0.3302 0.9480 0.9922 SL = 0.9480*FL – 0.3302 

Strong linear relationships were observed among all length measurements of C. macrostomum. The 

relationship between total length and fork length was described by the equation FL = 0.8764*TL + 0.0253 

and exhibited a high coefficient of determination (R² = 0.9918; Figure 6). Similarly, a strong association 

was detected between total length and standard length (SL = 0.8350*TL − 0.3667), with the highest 

coefficient of determination among the analyzed length–length relationships (R² = 0.9940; Figure 7). The 

relationship between fork length and standard length was also highly significant (SL = 0.9480*FL − 

0.3302; R² = 0.9922; Figure 8). All length–length relationships showed high coefficients of determination 

(R²), indicating a close linear association among the measured length variables. 

 
Figure 6. Total length-fork length relationship of Cyprinion macrostomum from Pembelik Reservoir. 

 

 
Figure 7. Total length-standard length relationship of Cyprinion macrostomum from Pembelik Reservoir. 
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Figure 8. Fork length-standard length relationship of Cyprinion macrostomum from Pembelik Reservoir. 

The Fulton condition factor (K) of C. macrostomum ranged from 0.71 to 1.25, with a mean value of 

1.08 ± 0.09. These values indicate that the population was generally in good condition. Furthermore, the 

relatively low variation in K values (Sd = 0.09) suggests a uniform body condition among individuals 

inhabiting Pembelik Reservoir. 

DISCUSSION 

The present study provides the first information on the length–weight relationships, length–length 

relationships, and condition factor of Cyprinion macrostomum inhabiting Pembelik Reservoir in the 

Upper Euphrates River Basin. The results indicated strong relationships between body length and 

weight, as evidenced by the high coefficients of determination (R² > 0.97). These findings suggest that 

body weight may be estimated from length measurements with a high degree of accuracy in this 

population. Similar high correlation coefficients have been reported for C. macrostomum populations 

from different parts of its distribution range, including the Dalaki River (Sedaghat and Hoseini, 2012; 

Bibak et al., 2013),  Shahpur River (Bibak et al., 2013), Tigris River drainage (Faghani-Langroudi et al., 

2014), Pülümür River (Özcan and Serdar, 2022), and Botan Stream (Şimşekli, 2014) suggesting that 

relatively consistent length–weight relationships may be observed across different populations of the 

species. 

The estimated allometric coefficients obtained in the present study were 3.0317 for total length, 

3.0432 for fork length, and 2.9471 for standard length. Statistical analyses showed that none of these 

values differed significantly from the theoretical isometric value of 3.0, indicating isometric growth. 

Under isometric growth, fish maintain proportional increases in length and weight throughout 

ontogeny, which may reflect a relatively proportional increase in body dimensions during growth. The 

occurrence of isometric growth may suggest that environmental conditions in Pembelik Reservoir are 

suitable for supporting proportional growth in this population. 

The growth pattern observed in Pembelik Reservoir differs from several previously reported 

populations of C. macrostomum. For example, positive allometric growth was reported from the Dalaki 

River, where the estimated b value reached 3.10 (Sedaghat and Hoseini, 2012), while Bibak et al. (2013) 

reported a b value of 3.129 for the Dalaki River population. Similarly, Faghani-Langroudi et al. (2014) 

reported a considerably higher b value of 3.44 for specimens collected from the Tigris River drainage, 
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indicating a strong positive allometric growth trend. Furthermore, Özcan and Serdar (2022) found a b 

value of 3.1613 in the Pülümür River population and concluded that the species exhibited positive 

allometric growth. In contrast, the b value reported from Botan Stream was 2.868, indicating negative 

allometric growth (Şimşekli, 2014). The coexistence of positive allometric, negative allometric, and 

isometric growth patterns among different populations indicates ecological plasticity in C. macrostomum 

throughout the Tigris–Euphrates drainage system (Table 4). 

Table 4. Comparison of length–weight relationship parameters reported for Cyprinion macrostomum 

from different localities.  

Locality Habitat n Length  Equation b Growth type Reference 

Pembelik Reservoir, 

Türkiye 
Reservoir 50 TL W = 0.0099TL³·⁰³¹⁷ 3.0317 Isometric Present study 

Pembelik Reservoir, 

Türkiye 
Reservoir 50 FL W = 0.0142FL³·⁰⁴³² 3.0432 Isometric Present study 

Pembelik Reservoir, 

Türkiye 
Reservoir 50 SL W = 0.0231SL²·⁹⁴⁷¹ 2.9471 Isometric Present study 

Pülümür River,  

Türkiye 
River 41 TL W = 0.0073TL³·¹⁶¹³ 3.1613 Positive allometric 

Özcan & Serdar, 

(2022) 

Göynük Stream 

(Murat River), Türkiye 
River 87 TL W = 0.013TL²·⁹⁸ 2.98 

Near-isometric/ 

Negative allometric 

tendency 

Şen Özdemir et al., 

(2022) 

Botan Stream, Türkiye River 262 FL W = 3×10⁻⁵FL²·⁸⁶⁸ 2.868 Negative allometric Şimşekli, (2014) 

Dalaki River, Iran River 70 TL W = 0.06TL³·¹⁰ 3.10 Positive allometric 
Sedaghat & Hoseini, 

(2012) 

Dalaki River, Iran River 91 TL W = 0.015TL³·¹²⁹ 3.129 Positive allometric Bibak et al., (2013) 

Shahpur River, Iran River 80 TL W = 0.027TL²·⁹³⁵ 2.935 Negative allometric Bibak et al., (2013) 

Tigris River drainage, 

Iran 

River 

system 
319 SL W = 0.355SL3,442 3.442 Positive allometric 

Faghani-Langroudi et 

al., (2014) 

 

Differences in growth coefficients among populations may arise from multiple ecological and 

biological factors. Habitat type, water temperature, food availability, hydrological regime, population 

density, reproductive status, and sampling season are among the most important factors known to 

influence length–weight relationships in fishes. Reservoir ecosystems differ substantially from riverine 

habitats in terms of water flow, productivity, and trophic structure. Therefore, the isometric growth 

pattern observed in Pembelik Reservoir may be associated with population responses of C. macrostomum 

to reservoir conditions established following impoundment. Similar habitat-related variations in 

growth parameters have been reported for numerous cyprinid species inhabiting different freshwater 

ecosystems (Koutrakis and Tsikliras, 2003; Oscoz et al., 2005; Yılmaz et al., 2010).  

The strong length–length relationships obtained in this study (R² = 0.9918–0.9940) indicate a high 

degree of proportionality among total, fork, and standard length measurements. Such relationships are 

expected in species with relatively stable body morphology and may be useful for converting among 

different length types used in fisheries surveys and biological databases. Comparable length–length 

relationships have previously been reported for C. macrostomum populations from Iranian waters, where 

coefficients of determination exceeded 0.97 (Sedaghat and Hoseini, 2012; Faghani-Langroudi et al., 

2014). The similarity of these results suggests that body proportions may be relatively conserved across 

geographically separated populations of the species. 
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The mean Fulton condition factor of 1.08 obtained in the present study suggests that the examined 

population was generally in good physiological condition. Condition factor values are commonly 

interpreted as indicators of habitat suitability, food availability, and overall fish health. The low 

variability observed among individuals further suggests that environmental conditions within the 

reservoir may support a relatively homogeneous growth environment. Similar conclusions were 

reported for cyprinid populations inhabiting the Murat River system, where condition factor values 

indicated generally favorable habitat conditions (Şen Özdemir et al., 2022).  

Previous studies have demonstrated that C. macrostomum exhibits considerable morphological and 

biological variability throughout its distribution range. Morphometric analyses conducted in Adıyaman 

streams, the Tigris River system, and other Euphrates–Tigris localities revealed measurable population-

level differences associated with environmental conditions and geographic separation (Kara and Güneş, 

2015; Dağlı, 2013; Bilici et al., 2015). Moreover, geometric morphometric studies confirmed significant 

shape differences among closely related Cyprinion species, emphasizing the influence of local 

environmental conditions on body form (Nasri et al., 2013). Nevertheless, the highly connected nature 

of some Euphrates reservoir systems may reduce phenotypic differentiation among populations 

through increased habitat homogenization and potential gene flow (Kara and Can, 2026). The biological 

characteristics documented in the present study therefore contribute important baseline information for 

understanding population dynamics of C. macrostomum within reservoir ecosystems of the Upper 

Euphrates Basin. 

The comparison of length–weight relationship parameters reported from different parts of the 

Tigris–Euphrates drainage reveals considerable variation in growth patterns among populations of C. 

macrostomum. Estimated b values ranged from 2.868 in Botan Stream (Şimşekli, 2014) to 3.44 in the Tigris 

River drainage (Faghani-Langroudi et al., 2014), indicating that the species may exhibit negative 

allometric, isometric, or positive allometric growth depending on local environmental conditions. The 

isometric growth observed in Pembelik Reservoir falls within the range previously reported for the 

species and may reflect balanced somatic development under reservoir conditions. These findings are 

consistent with the view that habitat characteristics, hydrological regime, food availability, and 

population structure may influence growth dynamics in C. macrostomum populations throughout the 

Euphrates–Tigris basin (Sedaghat and Hoseini, 2012; Bibak et al., 2013; Faghani-Langroudi et al., 2014; 

Şimşekli, 2014; Özcan and Serdar, 2022; Şen Özdemir et al., 2022). 

CONCLUSION 

This study represents the first assessment of length–weight relationships, length–length 

relationships, and condition factor of C. macrostomum inhabiting Pembelik Reservoir. The species 

exhibited isometric growth regardless of the length type used, indicating proportional increases in body 

weight with increasing length. Strong length–weight and length–length relationships, together with a 

relatively high condition factor, suggest that the Pembelik Reservoir population may be well adapted 

to local environmental conditions. Comparison with previous studies revealed considerable variation 

in growth patterns among populations distributed throughout the Tigris–Euphrates basin, suggesting 

that habitat characteristics may influence growth dynamics in this species. The results provide baseline 

information for future ecological, fisheries, and conservation studies and may contribute to a better 

understanding of the population dynamics of C. macrostomum in reservoir ecosystems of Türkiye. 
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