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Abstract

The present study was carried out in order to deiee age and some growth
parameters of brond snout (Chondrostoma regium kekecl1843)) caught in 14
different stations from Karasu River (East Anatplfairkey). For this purpose, a total
of 236 fish specimen (124 females and 112 maleS) ofgium were captured between
2014 and 2016 by electroshocker. Total length wedyht of C. regium ranged from
11.0 to 33.0 cm, 33.0 to 324.0 g, respectivelymé&le:male ratio was estimated as
1:0.903 and the age groups of C. regium were IFiie parameters of von Bertalanffy
growth parameter estimated ag=#0.17[1-e%154®*2.14)- \Wt=495.009[1-€"-154(t+2.14) 2.50
for combined sexes and the growth performance ir{déxvalue was calculated as
2.395. The length and weight relationships weréoHews: W=0.0503E°°(R2 = 0.97;
confidence intervals of b=2.41-2.70; p<0.001). Tgeowth type was negative
allometric.

Keywords:Age, von Bertalanffgrowth parameters, brond snout, Karasu River, Turke

Karasu Nehri'nde (Dgu Anadolu, Turkiye) ygayan
Chondrostoma regiurfHeckel, 1843)’'un bazi biyime
parametreleri

Ozet

Bu calsma, Karasu Nehrinin 14 farkh istasyonunda sggan kababurun
(Chondrostoma regium (Heckel, 1843))'unsyiayini ve bazi buyime 6zelliklerinin
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arastiriimasi ile ilgilidir. Bu amacla, 2014 ve 2016llgri arasinda elektrgokerle
toplam 236 C. regium balik 6rgie(124 disi ve 112 erkek) yakalandi. Orneklenen C.
regium bireylerinin total boy ve galigi sirasiyla 11,0-33,0 cm ile 33,0-324,0 g
arasinda dgistigi gortlmistir. Incelenen bireylerin yarinin 1-7 arasinda dgstigi
gorulmiy ve dpi:erkek orani 1:0.903 olarak belirlengtir. von Bertalanffy biylume
parametreleri tim bireyler igin Lt=40,17[15!54t+2.14). Wt=495 009[1-¢"154(1+2,14) 250

ve buylime performans indekszde (@') ise 2,395 olarak hesaplangtir. I/ncelenen
populasyon icin boy-arlk ili skileri ise W=0,0503>° (R2 = 0,97; b'nin glven
araliklari=2,41-2,70; p<0,001yeklinde bulunmgtur. Bu dgerlere gore, C. regium’un
blyume tipinin negatif allometrik 6zellik gostefidyoralmistar.

Anahtar Kelimeler: Yas, von Bertalanffyblyime parametreleri, kaba-burun, Karasu
Nehri, Turkiye.

1. Introduction

Cyprinidae is the largest of fish family in TurkeyChondrostoma regiuns widely
distributed in Tigris-Euphrates basin and the Mmd#nean basin of southeastern
Turkey It is commonly known as “kababurun” in Tuykdt is a benthopelagic species
inhabiting both lentic and lotic environment [1-2]Although this species has not
economical value as commercial fish, it is consum&dbod by local people [2]. Some
study conducted on th€. regiume.g. some population dynamical parameters (age,
growth, length-weight and length-length relatiopshiand changes of in blood cells [2-
8].

Age and growth studies are important for problerssoaiated with management of
fisheries [9]. It forms the basis for calculatideading to a knowledge of the growth,
mortality, recruitment and other fundamental paranseof their populations. The age
and growth of fish populations is important for fiaéure preservation of stocks. Thus
knowledge of biological characteristics is critlgalmportant in understanding, the
future of the species due to environmental changes.this study basic biological
characteristics (age, growth, length-weight ref&top) ofC. regiumare determined in
Karasu River (14 different stations, Erzincan-Eumny.

2. Material and methods

The study area, which is in the tributary of Kar&Sver (Yesildag Stream (40°08'13"N
41°25'49"E), Ysldere Stream (40°08'21"N 41°24'25"E), sKoStream (40°05'45"N
41°24'48"E), Aasuyu Stream (39°59'35'N 41°08'56"E), Sincan &itré29°59'40"N
41°07'21"E), @demli Stream (39°58'18"N 41°01'23"E), Han Stregd8°56'53"N
40°46'08"E), Tsagll Stream (39°57'44"N 40°34'40"E), Kakatdtream (39°56'13"N
40°07'51"E), Buyukgdzenin Stream (39°56'39"N BOR'E), Delicay Stream
(39°38'08"N 39°20'18"E), Karni Stream (39°42439°13'34"E), Eri¢ Stream
(39°30'36"N 38°53'14"E), Kirlk Stream (39°2938°44'37"E) in the East Anatolia
region of Turkey (Figure 1). A total of 236 speeims were caught between 2014 and
2016 by electroshocker. Sampled specimens wanspoated to the laboratory in fixed
with 5% formaldehyde. Total length (TL, in cm) andighted (W, in g) were measured
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and sexes were determined with macroscopic cagomdds; Female/male ratios were
checked by chi-square test according to 1:1 diffeee
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Figure 1. Stations where fish samples are taken #arasu River.

The scales of fish species were used for age detation. Scale preparation for ageing
was done according to method of Chugunova [10]e Ags read under a stereoscopic
zoom microscope (OLYMPUS BX53). Each scale wadrésast two times by
independent readers. The index of the averagepexge error (IAPE) was assessed to
utilize the accuracy of the age designates betweaders. The equation is expressed
as follows:

|APE(%)—@2[ Z‘ ‘] 1)

where N is the number of fish agdRlis the number of times each fish was agedis
theith age determination of th#h fish, andxj is the mean age calculated for ftiefish
[11].

The von Bertalanffy growth function (VBGF) was aabted with as;

L= Ly [1-eXt1)], (2)
where Lz is the expected total length at age t years,id the asymptotic average
maximum total length, k is the growth coefficieahd ¢ is the theoretical age at zero
length [12].

The growth performance index was calculated with as

@'=log10(k)+210g10(L), 3)
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wherek andL., are the von Bertalanffy parameters [13].
Total length-weight relationships were determinsohg the equation:
W=alb (4)

where W is weight (W), L is total length (TL), attee intercept, and b is the slope. The
degree of association between the variables waslagdd by the assess indexX,[R4].

All data were formed with statistical analyses gsthe Excel 2013 and IBM SPSS
package version 24 for Windows.

3. Results

The total length and weight of sampled specimenged from 11.0-33.0 cm to 33.0-
324.0 g, respectively (Figure 2). The min, max arehn total length (cm), weight (gr)
with standard error (SE) for female, male of the ggoups ofC. regiumare given in
Table 1. The ages of the captured specimens raingedl to 7 years and Figure 3
showed the age determination by scale readin€.ofegium The 2rd group was
dominant (Figure 4), 52.53% for female and 47.4786 male. The sex ratio
(females/males) was 1:0.903; chi-square test shanatsignificantly different from
the theoretical 1:1 ratid(< 0.05).
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Figure 2. Total length-frequency analysis @itrondrostoma regiuritom Karasu River.
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Table 1. Min, max and with standard error (SE) in(@m) and W (g) for female and
male in each age groups©hondrostoma regiurftom Karasu River.

Age Sex N %N TL£SE TL(Min-Max) W+SE W (Min-Max)
1 Y 16 6.77  14.94+0.37 11.0-16.2 46.62+1.55 33.0-55.0
d 15 6.35 14.98+0.31 12.5-16.0 46.79+1.47 35.0-57.1

2 Y 47 1991 17.99+0.20 16.9-21.9 67.11+£3.14 50.0-129.1
d 40 6.9 18.21+0.21 16.9-21.5 71.85+3.16 46.3-128.4

3 Y 11 4.66 2232+0.16 21.9-23.0 121.3+1.74  116.0-129.1

d 9 381 2228+0.17 22.0-23.4 118.8+2.10 114.0-132.4

4 ? S 212  24.14+0.12 24.0-24.7 132.4+3.16  128.0-145.8

d 5 212 24.24+0.18 23.8-24.9 136.5+4.11  127.3-148.9

5 Y 25 10.6 26.16%0.15 24.9-27.0 179.4+7.41  148.7-202.0

d 28 119 26.12+0.14 25.0-27.3 177.0£3.23  148.0-204.0

6 Y 17 7.20 28.56+0.21 27.2-30.0 22424495  189.0-268.0

d 12 5.08 28.65+0.21 27.8-30.0 228.0+4.85  205.0-254.0

7 ? 3 127 31.3+0.26 30.9-32.0 286.0+6.69  280.0-289.0

d 3 127 316+051 31.0-33.0 288.1+13.2  266.8-324.0

All © 12 525 21.67+0.47 11.0-32.0 121.9+6.52 33.0-298.0
groups 4 4 475 21.84+0.47 12.5-33.0 124.1+6.61 35.0-324.0

Figure 3.Appearance of age rings on scaf€€Chondrostomaegiumfrom Karasu

River.
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Figure 4. Age-frequency analysis f8hondrostoma regiurftom Karasu River.

According to the age estimations (IAPE), the indéxhe mean percentage error was
found 8.21 by two independent readers. This méaatsthe confidence interval for the
reliability of estimations made are within 5 to 15#dicating that our aging method
represents a precision approach to the age detationn[15]. The parameters of von
Bertalanffy growth fitted to the mean observed ltd¢mgths-at-age for each species
separately and estimated as40.34[1-¢*152t+213) for female, =40.69[1-¢>150t+221)

for male and 1=40.17[1-&>154*2.19 for combined sexes (Figure 5). The parameters of
von Bertalanffy growth fitted to the mean obserweeights-at-age for each species
separately and estimated as Wt=467.459[12"21%24%for female, Wt=534.858[1-e
0.150(t+2.212.80fgr male and Wt=495.009[1:9>4*+2149250for combined sexes (Figure 6).
The growth performance indes{) value was determined as 2.393 for female, 2f805
male and 2.395 for combined sexes (Table 2).

Table 2.The parameters of the length-weight relationshgh\aon Bertalanffy growth
equation and growth performance index valueioondrostoma regiurftom Karasu

River.
Growth parameters Age-length parameters
Lo W.. (9) k to .
Sex N a b R (cm) (yearl) (year) P

Q 124 0.0501 249 0.97 40.34 467.45 0.152 -2.13 2.393
3 112 0.0506 2.50 0.96 40.69 534.85 0.150 -2.21  2.395
9+3 236 0.0503 250 0.97 40.17 495.00 0.154 -2.14 2.395

N, sample size; 4, asymptotic length; W asymptotic weight;ot theoretical age; k, body growth
coefficient;®', growth performance index
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Figure 5. Age- total length relationship due to ggeups for female, male and
combined sexes @hondrostoma regiurftom Karasu River.
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Figure 6. Age- weight relationship due to age gsoigp female, male and combined
sexes ofchondrostoma regiurftom Karasu River.

The LWRs was expressed as W= 0.050%(R2 = 0.97; confidence intervals of b=2.52-
2.64; p<0.001) for females, W= 0.05¢6£(R2 = 0.96; confidence intervals of b=2.48-
2.67; p<0.001) for males and W= 0.0563? (R2 = 0.97; confidence intervals of
b=2.41-2.70; p<0.001) for combined sexes (Figure Agcording to these values, the
growth type ofC. regiumwas negative allometric growth.
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Figure 7. Length-weight relationships f6hondrostoma regiurfiom Karasu River.

4. Discussion

In this study, the total length and weight of samdpspecimens ranged from 11.0-33.0
cm to 33.0-324.0 g, respectively. Length and wieighges ofC. regiumwas reported
as 13.7-28.1 cm and 19-240 g in Almus Dam Lake 13]0-30.5 cm and 23-385 g in
Ataturk Reservoir [4], 14.29-24.50 cm, 33.40-128y0@ Seyhan River [6], 5.5-21.5 cm
and 1.43-90.53 g in Bibi-Sayyedan River of Semi@®). The variations in the length
and weight compositions can be attributed tcedéfifices in sampling time and method,
sample size, type of length measured, and the gicalgproperties of studied areas [2].

The age ofC. regiumwas ranged from 1 to 7. The age composition @vipus studies
were as follows: Almus Dam Lake 1-6 [2], Lake La@H6 [7] and Bibi-Sayyedan River
of Semirom 0-5 [16] (Table 3). Age group 2 was dieeninant age group f@&. regium
from Karasu River. Age distributions give inforngat about important population
parameters (death, reproduction and developmétdpulation parameters of same fish
species change due to habitat variations, watditguend nutrients [17].
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Table 3. Population characteristicsGiondrostoma regiunm the previous studies.

Habitat Sex n a b R Lo k to @'  Author

Almus Q 194 0.0036 3.316 099 3350 0.22 -2.36 2.391
Dam Lake 3 128 0.0038 3.269 098 2750 0.39 -145 2477 [2]
Q+4 35¢ 0.003¢ 3.287 0.9¢ 328 024 -157 240

Ataturk Q 422 3.8432 3.197 092 3501 0.168 -2.75 2221
Dam 3 303 2.3922 3.278 094 38.67 0.136 -3.07 2.400 [4]
Lake* 9+4 728 3.006° 3.24( 0.9 34.87 0.16¢ -2.98 2.31]

Srbam ¢ 252 0.0082 3.109 0.840 31.89 0.178 -3.44 255 (5]
Lake* d 209 00115 2.989 0.817 38.13 0.117 -4.03 223
Di;yt‘;ﬂe 9+4d 164 0.0327 264 093 2806 025 -1.86 2.29 [6]
Lake Q 127 0.0035 336 0.97 - - - -

Ladik* 3 37 0.0056 3.17 0.93

T
Q+4 164  0.002¢ 3.41 0.97 28.1f  0.3C -1.2: 2.38(

Bibi- Q 320 0.0070 3.08 098 23.85 019 -053 2.230
Sayyedan & 138 0.0070 3.09 098 1897 0.28 -0.58 2.350 [16]
Riverof 0+4 471 0.007C  3.0% 0.9¢ - - - -

Zayandehr @ 134 0.023 2.768 0.93 246 0.206 -0.03 212

[18]

udRiver & 78 0012 2993 096 253 0206 -0.17 2.09

coban O 164 00154 284 089 3640 023 -201 2483

e @ 130 00156 283 086 3549 026 -1.74 2515  [19]
O+ 294 0.014¢ 2.8¢  0.8¢ _ 35.4¢ 0.6 _-1.75 251

Zé‘%’/ae?f*eh 0+d 54 00090 321 097 3030 0110 -0.34 - [20]

Beheshiab ¢ 185 00089 3045 096 31 0266 024 218 ),

adRiver ¢ 145 00082 3.109 0.85 26 0.148 -0.42 3.84

Karasu O 124 00501 249 097 4034 0152 213 2393

Rver & 112 00506 250 096 40.69 050 -221 2.395 i

(Erzurum-  9+4 23€  0.050:  2.5C 097 40.17 0.15¢ -2.14 2.39¢

*fork length; **standard length

Asymptotic length of males was higher than thafewhales (L. = 40.69 and 40.34)
however there was no statistically significant eliénces. The reason for this is that
males grow faster than females and live longer.[2@]hile the maximum L value
38.67 cm in Ataturk Dam Lake [4] and the minimum \alues 18.97 cm in Bibi-
Sayyedan River of Semirom [16] f&. regium. This may be associated with the
variation in growth differences between females avades [23]. Population parameters
(a, b, R, L, k, b, @) for all analysed material given in this paper ezeompared with
the results of the other authors for regium(Table 3). Some species, most of them
short-lived, have a high value of k [24]. In tkisidy, generally k values were less than
the same values observed other studies (Tabld13¢se differences may be due to the
size of the largest individuals sampled from d#f#rareas. Theé' values of present
study are not significantly different from otheudies (Table 3) (p>0.05).

The length-weight relationships (LWRs) exponentatues provide useful information
on fish growth. It shows isometric growth when b=ghile it indicates positive
allometry when b>3, and negative allometry when.b®®sitive or negative allometry
indicates a rounder or slimmer body, respectivelyereas isometric growth shows that
the body grows in the same proportion in all dimems In this study, the b values of
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combined sexes were determined as 2.5Cfaegiumin Karasu River. The growth of
C. regiumwas negative allometric growth. The LWRs werehhjigsignificant; all
speciesvere determined between length and weight verngtpmsitive relationship in
Karasu River (R>0.96). These high values of Bhow that the length relationships are
linear observed range of values. Regression agmlgee shown that fish length have
high significant correlation with weight (P <0.001urthermore, when the t-test results
were analysed for the significance of regressiaffments (P <0.01).

This work gives the first information some growthArameters ofC. regiumfrom
Karasu River. Fisheries managers should considgEation of freshwater protected
areas with regional fisheries organizations. Farrtimvestigations are necessary to
compare age and growth rates of four species fiifflereht areas.
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