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Abstract

Reliable bony structure for age determination and some population characteristics of chub (S. cephalus L., 1758)
from the Camlidere Dam Lake were investigated. Different bony structures such as scale, vertebra and otolith were
removed from all specimens for age determination and interpreted by three times, independently. Sex composition
of population was 71.3% female and 28.7% male. The fork length and weight of specimens ranged 18.5-35.3 cm and
124.40-667.57 g, respectively. The von Bertalanffy growth equations were found as L= 38.51[1-¢ *****17] for
females and L= 34.12[1-¢ **"'“"1°7] for males. Length-weight relationships were estimated as W=0.0131FL*%*** for
females, W=0.0142FL>"*® for males and W=0.0138FL*"*"° for all individuals.
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Camlidere Baraj Golii (Ankara, Tiirkiye)'ndeki Tath Su Kefali
(Squalius cephalus L., 1758)'nin Yas Tayini ve Bazi Populasyon Ozellikleri

Ozet

Camlidere Baraj Golii’'nden tatlisu kefalinin (S. cephalus L., 1758) yas tayini i¢in giivenilir kemiksi yapis1 ve
bazi populasyon 6zellikleri incelenmistir. Yas tayini igin tiim bireylerden pul, omur ve otolit gibi farkli kemiksi
yapilar alinmis ve bagimsiz sekilde {i¢ kez yorumlanmistir. Populasyonun esey kompozisyonu %71,3 disi ve
%28,7 erkektir. Orneklerin catal boylar1 18,5-35,3 cm, agirliklar1 124,4-667,57 g arasinda dagilmaktadir. von
Bertalanffy biiyiime denklemi disilerde L= 38,51[1- e **** ¢ *147] erkeklerde L=34,12[1-¢ **"'*""97] olarak
belirlenmistir. Boy-agirhk iliskisi disilerde y=0,0131x>***; erkeklerde y=0,0142x*""% ve tiim bireylerde

y=0,0138x>"" olarak tespit edilmistir.

Anahtar Kelimeler: Tath su kefali, Squalius cephalus, Camlidere Baraj Goli, Tiirkiye

1. Introduction

Chub (Squalius cephalus L., 1758) is one
of the most common and widely distributed
Cyprinid species in Europe, Anatolia, Black and
Azov Sea basins [1,2]. Age, growth, feeding,
length-weight relationships and reproduction
features of the chub inhabiting Europen and
Turkish waters have been reported [3-20]. But
there is no substantial information on the biology
of chub in Camlidere Dam Lake (Turkey). This
study is the first record on basic biological
characteristics such as age, growth, condition
factor, length-weight relationship S. cephalus in
Camlidere Dam Lake.

2. Material and Method

The Camlidere Dam Lake was constructed
between 1976 and 1985 by Turkish State Water
Systems Services (DSI) on the Bayindir Stream
[21]. This lake is alkaline and its pH change
between 6.4 and 8.3. According to morphometric
and edaphic factors, the lake can be interpreted by
as mesotrophic [22].

Samples were collected from commercial
fisherman between June and August 2006 from
the Camlidere Dam Lake. All specimens (n=101)
were measured to the nearest millimeter in fork
length (FL) and to the nearest gram in weight (W).
Sex was determined by macroscopic observation
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of the gonads. For age determination, three hard
structures (scales, otoliths and vertebrae) were
removed from individuals and cleaned by
appropriate procedures [23]. Age determinations
were done with three independent readings.
Accuracy of repetitive readings was evaluated by
percentage agreement for assigned age among the
first, second, and third readings by the one reader.
In addition, the average percentage error (APE)
was used to assess consistency in repeated age
determinations [24]. The APE for all bony
structures were estimated as follows:
1 R
APE ; =100% — Z

i=1 X

X, —X j‘

J

where APE; is the APE of the age estimate for
a single fish (jth fish).

The von Bertalanffy growth parameters,
length-weight relationships, and the Fulton’s
condition factors (CF) were calculated by using
the formula for female, male and combined sexes
[25].

W=a*L"

CF=(W/FL**100

Lt: Lco (1_ e-K(t-to)

where L, is the length of fish in cm at age ¢, L., is
the asymtotic length of the fish in cm, e is the base
of natural log (2.71828) ¢ is the fish age (year), #,
is the hypothetical time at which the length of the
fish is zero, K is the rate at which growth curve
approaches the asymptote.

3. Results and Discussion

A total of 101 chub individuals was
collected from Camlidere Dam Lake during the
study period. Sex composition of population was
71.3% female and 28.7% male. The fork length
and weight of specimens ranged from 18.5-35.3
cm to 124.40-667.57 g, respectively. However, the
difference between fork lengths of female and
male was not significant (P> 0.05).

Different structures from the same chub often
did not give the same age estimates. For all
structure comparisons (Table 1), the highest
agreement among three readings was determined
in scale (96.6%) and the lowest in vertebra
(78.1%).
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Furthermore, bony structures with the lowest APE
was scale (4.3%) and the highest was vertebra
(8.2%). Certainly, the ageing structure having the
lowest APE and highest agreement are preferred
as an ageing material. According to scale reading,
the specimens ranged in age from I to VI years for
females, from 1 to V for males. The most
dominant age group was II for both females and
males (Fig. 1).

The von Bertalanffy growth equations
calculated by using mean fork lengths at different
ages, were found as L=38.51[1-¢ ***1D] for
females and L=34.12 [1-e **"'™D] for males.
Females grew to a greater asymptotic length (L.,)
than the males.

Length-weight relationships were
calculated for each sex and the whole sample were
summarized in the following equations:

W=0.0131FL**** *=0.93
W=0.0142FL>"%¢  ?=0.94
W=0.0138FL*""¢ 1’=0.91

for females,
for males and
for all individuals.
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Figure 1. Age and sex distribution according to scale
reading of S. cephalus samples captured in the year
2006 from Camlidere Dam Lake.

The correlation coefficients of these
equations for females ("=0.93) and males
(1’=0.94) were close to one. The value “b” of
females was higher than males. The length-weight
curve for all individuals are plotted in Fig. 2.
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Table 1. The values of precision and average percent error (APE) of reader on different bony structures for chub.

APE
% of full o
Structure n agreement (%) SE
Scale 101 96.6 43 0.3
Vertebra 101 78.1 8.2 0.5
Otolith 101 79.7 6.9 0.4
W=0.0138 FL***7° 5
R® =0.9077
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Figure 2. Relationship between fork length and weight
of S. cephalus for both sexes.

The mean condition factors according to
sexes at different ages are represented in Fig. 3.
The mean condition factor of females (1.54) was
higher than that of males (1.51), but the
differences between condition factors of females
and males were not statistically significant
(P>0.05). Fig. 3 shows that the condition factors
increase with age.

Age data represent valuable information
concerning the life history of a fish species;
however, reliability of the age determination
largely depends on interpretation of the growth
zones on the bony structures [26]. The values of
the index of average percent error for scale was
low (4.3%), indicating the goodness of the ageing
procedure a reasonable reproducibility between
readings.
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Figure 3. Mean condition factor according to
age and sex of chub.

According to scale reading, the specimens
ranged in age from I to VI years for females, from
I to V for males. The fact that 80.55% of female
and 83.58% male specimens were between ages |
and III indicates that the population were mostly
young individuals. The most dominant age group
in the population was II for both females and
males (Fig. 1). This situation was also reported for
Isikli Lake, Divanbagi Pond, Aras River, Karasu
River, populations in Turkey [13, 20, 27, 28] and
Iskar River, Bulgaria [29]. It is reported that, most
of the samples were in the third age group for
Topgam, Karakaya, Almus and Ikizcetepeler Dam
Lake populations [9, 15, 18, 19].

Length-weight relationship data obtained
for S. cephalus inhabiting the different area in
Turkey have been showed in Table 2. For
Camlidere Dam Lake, the slope (b) values of the
length-weight relationship in both sexes (b = 3.04
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Table 2. Summary of the available parameters of length-weight relationship, growth (L., K, #y) and condition factor (CF) of chub for Turkish

populations. (a and b: parameters of the length-weight relationship. r’: coefficient of determination) * for all specimens

2

Area Sex n Weight (g) Length (cm) a b r L, K to CF Ref.
Todiirge Q 460 * * 0.010 3.10 - 47.4 0.11 -0.38 0.81 [8]
Lake 3 214 1.5-347.1* 5.3-29.9* 0.012 3.04 - 54.5 0.08 -0.75 1.07

Aras Q 558 3.0-302.5 6.3-27.5 0.009 3.14 0.98 36.7 0.11 -1.39 1.08-1.46 [27]
River 3 533 4.2-181.5 6.7-24.1 0.010 3.11 0.96 325 0.12 -1.63 1.25-1.52

Topgam Q 242 19.8-344.0 10.8-26.2 0.009 3.19 0.955 40.2 0.12 -1.58 1.41-1.91 [9]
Dam Lake 3 90 16.2-203.1 9.7-23.5 0.023 2.85 0.947 27.1 0.30 -0.46 1.78-1.74

Sir Q 234 20.51-2242 11.6-51.3 0.0074 3.17 - 74.0 0.17 -0.82 1.25-1.60 [14]
Dam Lake d 191 26.18-1556 11.2-46.2 0.0063 3.21 - 54.0 0.30 -0.49 1.18-1.51

Isikli Q 215 44.6-247.0 13.5-23.1 0.014 3.08 0.949 28.6 0.17 -3.32 1.40-2.00 [13]
Lake 3 313 41.7-260.1 13.5-23.0 0.016 3.03 0.943 31.6 0.03 -3.84 1.57-2.14

Karakaya Q 49 123.8-721.5 17.0-36.2 0.013 3.03 - 37.8 0.41 - 1.00 1.42 [15]
Dam Lake 3 28 115.4-584.2 17.0-34.4 0.082 2.49 - 35.5 0.60 -0.19 1.43

Almus Q 178 41.0-668.0 14.7-34.0 0.005 3.27 - 39.11%* 0.162%* -3.05% - [18]
Dam Lake 3 127 35.6-408.4 14.0-31.0 0.053 3.27 - -

Tkizcetepeler @ 172 18.6-243.6 11.1-24.8 0.023 2.87 0.90 28.89 0.224 - 1.55 0.77-2.40 [19]
Dam Lake 3 242 29.3-173.9 12.2-24.1 0.019 2.92 0.889 26.71 0.259 - 1.55 1.30-2.03

Camlidere Q 72 151.9-667.6 21.5-35.3 0.013 3.04 0.93 38.51 0.328 - 1.67 1.38-1.99 This
Dam Lake 3 29 124.4-462.6 20.0-31.2 0.014 3.01 0.94 34.12 0.371 - 1.07 1.27-1.91 study
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for females, b = 3.01 for males) showed that weight
increased with length in positive allometry. It is
seen that “b” values varied from 2.49 (in Karakaya
Dam Lake, [15]) to 3.21 (in Sir Dam Lake, [14])
and it is determined that there was a significant
differences (P<0.05). The b values for the same
species on different country populations are shown
in Table 3. As seen in Table 3, b values for the 8
European ecosystems (except Turkey) varies from
2.670 (in Lika River, Croatia, [7]) to 3.856 (in
Strymon Estuary, Greece, [11]). Part of the
difference could be due to the use of different
length measurements among researchers (e.g. total
instead of fork or standard length). It is known that
geographic location, environmental condition,
stomach fullness, disease and parasite loads can
effect length-weight relationship [25]. Mean
condition of specimens as well as the difference in
condition between small and large specimens
according to seasons, localities and years, resulting
in different length-weight relationships [30]. The
estimated von Bertalanffy growth constant are
L= 3851[1-e®*" “91  for females and
L= 34.12[1-¢ 37" 9] for males in the Camlidere

Dam Lake. Many studies reported chub growth
on the different area. It was reported that the
constants L,=31.8 cm and K=0.28 for Croatian
[5]; Le=24.5 cm and K=0.206 for Upor Stream
(Czech Republic) [17].

The von Bertalanffy growth parameters
of chub on Turkish populations were seen in
Table 2. While the maximum L., values for
female and male were 74.0 cm in Sir Dam Lake
[14] and 54.5 cm in Todirge Lake [8]; the
minimum L., values for female and male 28.6
cm in Isikli Lake [13] and 26.71 cm in
Ikizcetepeler Dam Lake [19]. As seen in Table
3, the mean condition factor values for the 6
European ecosystems (except Turkey) varies
from 0.99 (in Lika River, Croatia, [7]) to 1.49
(in Upor Stream, Czech Repoblic, [17]). In
Turkey, maximum and minimum condition
factor reported as 2.40 and 0.77 in Ikizcetepeler
Dam Lake [19], respectively (Table 2). This
variation may be due to different stages in
ontogenetic development, as well as differences
in condition, length, age, sex and gonadal
development [25].

Table 3. Summary of the available studies on length-weight relationships (») and Condition factors (CF)
for S. cephalus inhabiting different areas. (TL: total length, SL: standart length) (* indicates not expressed data).

Country Area Length n b CF References

Dobra River 87 3.369 1.08

Bednja River 108 2.872 1.29
Croatia Lika River TL 24 2.670 0.99 (7]

Kupa River 20 3.240 1.10

Lonja River 13 2.875 1.21
Rep. of Macedonia Vardar River * 229 2.88 * [10]
Greece Strymon Estuary TL 627 3.856 * [11]
Czech Republic Upor Stream SL 379 3.066 1.49 [17]
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