
Introduction

Cyprinus  carpio  belonging to the family Cyprinidae has 

a common distribution in Turkey and in all over the world. 

C.  carpio  has a significant position in Turkey in terms of 

fisihing activities. It is found in many natural lakes and 

also in ponds and dam lakes. The amount of the 

domestic aquaculture is a total of 44.698 tones/year and 

13.820 tones of this amount is composed of Cyprinus  

carpio  which equals to 32% of the total production in a 

year (1). Since it has a important economic value, C. 

carpio  is one of the most studied species in the world and 

in Turkey. There are many studies on various 

characteristics of C.  carpio  in Turkey  (2-22). 

However, there is no study on the growth properties of C.  

carpio  in Çernek Lake. Therefore, the aim of the study is 

to examine the age composition, sex ratio, length and 

weight growth, length-weight correlation and codition 

factor of C.  carpio  sample which is eligible for fishing in 

Çernek Lake. 

Study Site

Çernek Lake is located in the Kýzýlýrmak Delta (41º40' N 

and 35º 46' E) in the Northern Turkey. Çernek Lake, 

located at the sea level, is a typical lagoon lake which is 

separeted from Black Sea by dune barrier. The surface 

area is 370 hectare and maximum depth is 1.95 meters. 

The lake water is slightly saline (average 0.75-1.28 ppt) 

and the lake is also non-stratified as a result of continous 

mixtures. In rainy seasons, natural channels that connect 

Çernek Lake to Balýk Lake and other small temporal 

marshes are established.   

Despite  its small size, Çernek Lake is one of the most 

valuable wetlands in Turkey, because the lake and 

surrounding wetlands are characterized by a high degree 

of biodiversity with reference to the species and natural 

habitats, so it has been recognized as a “Ramsar Site” 

(23). Major fish species in the lake are Cyprinus carpio, 

Mugil cephalus, Sander lucioperca, Scardinus 

erythrophthalmus, Leuciscus cephalus, Carassius 

carassius and Aphanius sp. 

Materials and Methods

All fish samples were caught from December 1999 to 

November 2000 by using gill nets of various mesh size 

ranging between 40-70 mm. Fork lenghts and weights of 

364 specimens were measured to the nearest 0.1 cm and 

0.1 g respectively. Scales were used for age 

determination according to Lagler (24), Crag-Hine and 
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 (71.16 %). For the samples of which sex is identified, the 

age distribution is similar to the overall distribution 

(Figure 1). For female samples, age composition ranges 

between II and VI age groups, whereas for male 

samples, it is between III and VI age groups. The sex of 

273 samples is determined, of them 137 are female and 

136 male. Thus, the sex ratio is found to be 1.007:1. 

Length distribution of C. carpio samples is found to range 

between 130-880 mm and 84.64 % of the sample have 

the length of 242-447 mm (Figure 2). In female samples, 

minimum and maximum length values are 195 mm and 

880 mm, respectively. These values are 235 mm and 

525 mm in male samples  (Table 1). 
 

Figure 1. Frequency of age groups and sex ratio of 

Cyprinus carpio caught in Çernek Lake.

Jones (25), Philipart (26).  During the scale readings for 

age determination, Euromex-Arnhem binocular 

microscope and Ken-A Vis ion x100 Model 

microprojection were used. 

The formulas OL = (L -L )/(L ).100 and OW = (W-Wt t-1 t-1 t t-

)/(W ) .100 were employed for relative length increment 1 t-1

(RLI) and relative weigth increment (RWI), respectively, 

(27),  where Lt = fork length at age t, L = fork length at t-1 t-1

age, W  = weight at age t and W = weight at age t-1. t t-1

Condition factor was calculated from the equation of  
3K=W/L  of Lagler (1966). The length-weight relationship 

was computed separately for all female and male 
nspecimens by the equation; W=aL . Determining of 

growth (length and weight) and condition factor 

differences at same age between female and male 

specimens were statistically calculated with “t-test” in the 

%95 confidence interval (28). Statistical analyses were 

carried out using SPSS 11.0 programme. 

Results

364 Cyprinus  carpio  samples caught in Çernek lake are 

found to have the age distribution of one year to six year. 

In terms of age composition, III (38.74%) and IV(32.42%) 

age groups appear to be dominant groups
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Table 1. Fork lenght (mm) and relative lenght increment (RLI) of Cyprinus carpio caught in Çernek Lake.



Figure 2. Fork Length (mm) frequency distribution of 

Cyprinus carpio living in Çernek  Lake.

In all the C. carpio samples (female+male), minimum 

weight is found to be 43 g and maximum is found to be 

2128 g (Figure 3). Regarding to weight distribution, 

80.49% of the samples have lower weight than  930 g. 

Only 19.51% of the samples have higher weight than 930 

g. The minimum  and maximum weight values for female 

samples are 154 g  and 1870 g, and for male samples are 

232 g. and 2128 g. Respectively (Table 2). 

Table 1 shows the minimum, maximum and mean fork 

length values and relative length increases for overall 

populatin and both sex together with t-test results. 

Regarding absolute growth, it is found that length values

 

Figure 3. Weight (g) frequency distribution of Cyprinus 

carpio living in Çernek Lake.

iincrease depending on increase in age. In female and 

male samples, the value of absolute growth increases 

based on age. Mean values of length are found to be 

higher in females in contrast to males specially in IV and 

V ages. But it is not observed in the third year age group. 

The results of t-test indicate that length differences 

between two sexes are statistically significant (P<0.05).

Relative length increase (RLI) is found to be at the lowest 

level in the IV. age group and at the highest level in the I. 

age group. These values in both sexes are as follows: for 

females; the highest relative length increase is observed 

in the III. age group, whereas for males, in the V. age 

group. The lowest relative length increase for both sexes 

Table 2. Weight (g) and relative weight increment (RWI) of Cyprinus carpio caught in Çernek Lake
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 is observed in the IV. age group (Table 1). 

Table 2  provides the minimum, maximum and mean 

weight values and relative weight increase for overall 

population and both sexes together with t-test results. As 

seen in Table 2, absolute weight increases based on age 

in ovellall population. Except for the III. age group, mean 

weight values of females are higher than those of males. 

It is found that absolute weight growth is statistically 

significant in all age groups of two sexes (p<0.05). 

Relative weight increase for overall population 

(female+male) is the highest in the first year of life and 

the lowest in the forth age group (Table 2). 

Regression curve identifying the length-weight 

correlation for C. carpio samples caught in Çernek Lake 

reveals that length growth occurs more rapidly during the 

early years of life (Figure 4). It also indicates that length 

increase is faster than weight increase in early years of 

life and that later stage of life weight growth becomes 

faster in contrast to length growth. Besides, there is a 

positive curvial relationship between length growth and 

weight growth. The values of length-weight correlation 

for overall population, female and male samples are 

found as follows: 

Figure 4. Length and weight relationship of Cyprinus 

carpio (female+male) caught in Çernek Lake.

2 . 6 6 5 4W= 0.0547 L  for overall population 

(male+female)

2.2674W= 0.2218 L  for females

2.5837  W= 0.0745 L for males

Table 3. Condition factor results for female, male and combined sexes of Cyprinus carpio from The Çernek  Lake.
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Table 3 provides the minimum, maximum and mean 

condition factor values as well as t-test results for overall 

population and sexes. Mean condition factor value for 

overall population is found to be 1.776, for  female K= 

1.724, for males K= 1.765. The results of t-test indicate 

that difference in terms of K values between two sexes is 

statistically significant (p<0.05).

Discussion

In the study which aims at uncovering the growth 

characteristics of C. carpio population living in Çernek 

Lake, scales which are one of the significant parameters 

are used for age identification. Since its scale is very big 

and there are many fake age rings on the scale body, 

binocular microscope was employed and age 

identification was checked by micro-projection. The 

analysis shows that 364 C. carpio samples have age 

distribution ranging from one to six year (Table 1). Any 

samples belonging to 0 age was not found and those 

older than six year were not also collected. Beside, the 

most dominant age groups appear as III, IV and V age 

groups. The reason for the less number of samples to 

early and late age groups may be the selectivity of fishing 

net. 

The rate of the fish sampled which belongs to the age 

groups IV and V age groups that are the most  

reproductive groups are 51.11%. These rates seem to 

indicate that there is a heavy fishing pressure in the lake. 

The other indicator of fishing pressure and natural 

mortality is that the number samples of after the V age 

group exhibits an immediate decrease and that there is 

no older samples rather than VI year old. On the other 

hand fishing of the samples at the age of active 

reproduction is one of the treating factors for the future of 

C. carpio population in Çernek Lake. 

The sex ratio for C. carpio in Çernek Lake is found to be 

1.007:1. This ratio is very close to one that is observed in 

natural populations. Similarly, Nikolskii (29) argues that 

sex ratio for many species in natural populations should 

 be close to the ratio of 1:1. Therefore, the sex ratio found 

in the study is consistent with Nikolskii's assumption and 

it states that C. carpio population has an ideal sex ratio. 

Length distribution of C. carpio sample varies between 

130 mm and 880 mm. It is found that fishing activities are 

directed towards the samples with 242 mm-447 mm 

length interval and that such samples have higher 

reproduction capacity (Figure 2). Given that fishing of C. 

carpio having less length of 300 mm is prohibited in 

Turkey (30) and the rate of the fish with less than 300 mm 

length but hunted in Çernek Lake is 40.9%. It clearly 

shows that fishing prohibition is violated. Thus, the future 

of C. carpio population in Çernek Lake is under serious 

threat. Length differences between sexes is statistically 

significant for all age groups (p<0.05). However, since 

the number of the samples belonging to II and VI age 

groups is seldom, these samples were not analyzed in 

terms of length. It is determined that relative length 

increase is higher during the early years of life for both 

sexes and that it decreases once sexual maturity takes 

place (Table 1). This finding is consistent with the 

prediction of Wooton (31) who states that relative length 

growth being fast during the first years of life becomes 

slower at later periods of life because nutrition and 

energy is mostly used for gonad development and for the 

formation of sex cells. Values of length growth presented 

in Table 1 for overall population (female+male), male 

samples and female samples show consistency with the 

prediction of Nikolskii (29) who point out that length 

growth increases in parallel to age and that there is a 

linear relationship between age and length. 

The minimum and maximum weight values for C. carpio 

population in Çernek Lake which is hunted are found to 

be 43 g. and 2128 g., respectively. 80.5 % of the sample 

has less weight values than 1000 g. which is stated to be 

the ideal fishing weight (21) (Table 2 and Figure 3). Like 

length values, weight values also indicate that the 

samples hunted have lower levels than ideal values. It 

also indicates misuse of fishing in the lake. Weight 
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differences between sexes appear to be statistically 

significant. Except for III age group, absolute weight 

means are higher for female samples in contrast to male 

samples. It may be due to the gonad weight of females 

who are sexually mature. 

Similar to the mean absolute weight values, the values of 

relative weight increase are higher for female samples in 

contrast to male ones. As seen Table 2, weight growth is 

in parallel to age increase and that this growth is higher 

during the later ages in contrast to the early years. 

Regression curves showing length-weight correlation 

indicate that there is a positive relationship between 

length and weight for overall population, female and 

male samples. It is also found that b value for the hunted 

population is 2.6654 (Figure 4). This finding shows that 

C. carpio population in Çernek Lake has allometric 

growth property. Correlation coefficient is found to be 

0.9535. It indicates a strong and significant relationship 

between length and weight. 

The value of condition factor which is calculated from 

weight and length parameters provides an 

understanding about nutrition features of habitat and it 

also provides a comparison about the same species 

living in distinct habitats. The values of condition factor 

for hunted C. carpio population are found as follows: 

1.77 for allover population, 1.72 fro female samples and 

1.76 for male samples. It is also seen that the value of 

condition factor decreases for C. carpio population in 

Çernek Lake (Table 3). However, for natural fish 

populations, the values of condition factors are expected 

to increase in parallel to the increase in age. As the 

reason of this result, it may be due to the fact that weight 

values are more effective on the condition factors and K 

value has linear proportional with weight and has 

reverse proportional with length. 

Table 4 provides a comparison of growth values of C. 

carpio population living in different locations. As seen in 

Table 4, the values of growth for C. carpio living in 

Çernek Lake are close to those for C. carpio population 

found in Eðirdir, Beyþehir, Çavuþçu, Balýk, Çýldýr, 

Yeniçaða, Ýznik and Liman Lakes. The growth values of 

C. carpio sampled in Çernek Lake are higher than those 

of C. carpio observed in Gölcük, Hafik and Akþehir Lakes, 

and appear to be lower than those found in Gölmarmara, 

Köyceðiz Lagoon Lake.  Such differences in growth 

values of C. carpio population is thought to be due to such 

factors as climate, ecological and limnological structure 

of the locations as well as nutrition differences, density of 

population, inter- and intra species competition and 

fishing techniques employed. 

In conclusion, the growth characteristics of C. carpio 

population living in Çernek Lake reflect those 

characteristics that are observed and expected for 

natural fish populations. Because of fishing devoted to 

the active reproductive specimens and violation of 

hunting prohibition, C. carpio population in Çernek Lake 

is in dangerous condition and next generation is under 

the threat. Thus, it is necessary conform to minimum 

hunting length-weight and it should be inspected 

hunting techniques in the lake. 
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