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Summary

This study concerns an investigation of the population structures and some growth properties of European Chub [Squalius
cephalus (Linnaeus, 1758)], Tench [Tinca tinca (Linnaeus, 1758)] and Anatolian Bleak (Alburnus escherichii Steindachner,
1897) living in Camkoru Pond (Camlidere- Ankara- Sakarya Basin). For this purpose the population densities, age and sex
compositions, growth in length and weight, length-weight relationships of fish species have been obtained and compared with
other studies. The densities of fish species are (38.78%) Tench; (31.19%) European Chub; (25.69%) Anatolian Bleak. The
maximum ages for Tench and Anatolian Bleak were VIII, and for European Chub was X. The length and weight relationship for
European Chub, Anatolian Bleak and Tench populations was as follows: W = 0.0134 LF*°%5, W = 0.0066 LF***' and W = 0.0144
LF?¢_ Student’s t test showed that differences in length and weight between females and males of the same age groups of

species were statistically insignificant (P>0.05)

Keywords: Tinca tinca, Squalius cephalus, Alburnus escherichii, Population structures, Growth properties,
Camkoru Pond

Camkoru Géleti (Ankara-Tiirkiye)'nde Yasayan Uc Cyprinid Tiiriiniin
[Squalius cephalus (Linnaeus, 1758), Tinca tinca (Linnaeus, 1758)
ve Alburnus escherichii Steindachner, 1897] Populasyon Yapisi
ve Bazi Biiyiime Ozellikleri

Ozet

Bu calisma Camkoru Goéleti (Camlidere-Ankara-Sakarya Havzasi)'nde yasayan Kefal [Squalius cephalus (Linnaeus, 1758)],
Kadife [Tinca tinca (Linnaeus, 1758)] ve Inci (Alburnus escherichii Steindachner, 1897) baliginin populasyon yapisi ve bazi
buyume 6zelliklerinin arastiriimasi ile iligkilidir. Bu amacla, balik turlerinin populasyon yogunlugu, yas ve esey kompozisyonu,
boy ve agirlik blytimesi ve boy-agirlik iliskisi saptanmis ve diger calismalarla karsilastiriimistir. Balik turlerinin yogunlugu; Kadife
(38.78%); Kefal (31.19%); inci (25.69%)’dir. Kadife ve Inci baligi icin maksimum yas VIII, Kefal icin X’dur. Kefal, inci ve Kadife
populasyonunun boy - agirlik iliskisi sirasiyla W = 0.0134 LF3°'%, W = 0.0066 LF**°' ve W = 0.0144 LF***®’dir. Turlerin ayni yas
gruplarinda erkek ve disi bireyler arasinda boy ve agirlik acisindan fark, t-testiyle 6nemsiz (P>0.05) olarak gézlenmistir.

Anahtar sozcikler: Tinca tinca, Squalius cephalus, Alburnus escherichii, Populasyon yapisi, Bliyliime ézellikleri,
Camkoru Goéleti
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INTRODUCTION

The Tench (Tinca tinca), European Chub (Squalius
cephalus) and Anatolian Bleak (Alburnus escherichii)
belong to the family Cyprinidae, which contains numerous
species of fish present in Turkey *. S. cephalus and A.
escherichii are the native fish species of Camkoru Pond.
After the reservoir construction T. tinca, Cyprinus carpio
and Onchorynchus mykiss were introduced into Camkoru
Pond. Although stocking programmes of alien fish
species have been applied into this pond there is no
published data about population structures and biological
properties of fish species.

Many investigations have been made to determine
the various biological properties of Chub *” and Tench **,
but there is only one study about Anatolian Bleak *.

The aim of the study; the population densities, age
and sex compositions, growth in length and weight,
length-weight relationships of fish species (S. cephalus,
A. escherichii, T. tinca) have been obtained and compared
with other studies.

MATERIAL and METHODS

The study was carried out on the determination of
population structures and some growth properties of
Squalius cephalus, Alburnus escherichii and Tinca tinca
population in Camkoru Pond (Camlidere-Ankara) located
on the Kadinbogazi Creek, 105 km northwest of Ankara with
a surface area of 7 ha. Fish species were caught monthly
with nets of various mesh sizes (10, 17, 23, 30, 40 and 50
mm) between August 2002 and August 2003. The
abundance of species was ascertioned according to Sisli *.
Abundance % = [Ni/Nt] x 100, (Ni: The number of specimens
of the species; Nt: The total number of specimens). After
being caught, the fish samples were transported to the

Table 1. Origin of species and the frequency-abundance data
Tablo 1. Tiirlerin kaynagt ve yogunluk-bolluk verisi

laboratory where their size (fork length; cm, referred to as
LF in the text and weight; g, referred to as W in the text)
were measured and weighed to the nearest 1.0 mm and
0.1 g, respectively. Age determination was carried out
according to the method of Lagler ¥ (The roman numerals
indicate a subjective classification of ages). Proportional
growth in weight and length between the ages were
calculated from the Relative growth (R) equations; RW =
[(Wt+1 -Wt)/Wt) x 100], RFL = [(FLt+1-FLt)/FLt x100]
respectively, where Wt+1 are the weight in grams and FLt+1
length in cm at age t+1, Wt is weight in grams and FLt is
length in cm at age t. Length-weight relationship was
described by the following equation: W: al®. Where: W:
mass in grams; L: fork length in centimeters. a: constant; b:
constant described as isometric or allometric growth type.
Differences between growth in males and females within the
same age groups were tested by Student’s t test (P>0.05).

RESULTS

Fish Species and Abundance

Origin of species and the frequency-abundance data
are given in Table 1.

Six fish species, 1199 speciemens were captured from
Camkoru Pond. Tinca tinca (38.78%) was determined to
have the greatest population size followed by Squalius
cephalus (31.19%), Alburnus escherichii (25.69%), Gobio
gobio (3.34%), Cyprinus carpio (0.92%) and Oncorynchus
mykiss (0.08%).

The Sex and Age Compositions

The age group and sex distribution of species are
shown in Table 2.

The ages of the captured speciemens of S. cephalus
ranged from | to X years and the 3rd group was dominant

Introduction Number of Individuals

Species Family Origin of Species
Purpose Year Number Total % Rank
Squalius cephalus Cyprinidae Native - 374 31.19 2
Alburnus escherichii Cyprinidae Native - 308 25.69 3
Gobio gobio Cyprinidae Native - 40 3.34 4
Tinca tinca Cyprinidae Introduced Accidental 1993 200 465 38.78 1
2001 5000
Cyprinus carpio Cyprinidae Introduced Regssitri](;nal 2002 6000 11 0.92 5
2003 5000
Oncorynchus mykiss Salmonidae Introduced Recreat ional - 197 8000 1 0.08 6
Fishing 2001 6000
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Table 2. The sex and age compositions of species
Tablo 2. Tiirlerin yas ve esey kompozisyonlart
Squalius cephalus Alburnus escherichii Tinca tinca
AGE Female Male F+M Female Male F+M Female Male F+M
N % N % N % N % N % N % N % N % N %
I - - - - 25 814 - - - - - - - - - - 41 131
I 10 326 6 195 16 521 2 066 1 033 3 1 37 118 32 102 69 22
11 114 371 61 199 175 57 81 269 74 246 155 515 51 162 39 124 90 287
v 28 912 15 489 43 14 16 532 19 631 35 116 30 955 47 15 77 245
V 11 358 6 195 17 554 23 764 26 864 49 163 11 35 6 191 17 541
VI 6 195 2 065 8 261 23 764 20 664 43 143 4 127 3 09 7 223
VI 9 293 2 065 11 358 7 233 7 233 14 465 5 159 3 096 8 255
VI 3 098 2 065 5 163 - - 2 066 2 066 3 09% 2 064 5 159
IX 3 098 - - 3 098 - - - - - - - - - - - -
X 4 13 - - 4 13 - - - - - - - - - - - -
TOTAL 188 612 94 306 307 100 152 50.5 149 495 301 100 141 449 132 421 314 100

Table 3. The minimum, maximum and average fork length (cm)-weight (gr) of the age groups of S. cephalus
Tablo 3. S. cephalus'ta yas gruplarinin minimum, maksimum ve ortalama ¢atal boy ve agurlik degerleri

Female Male t - test Female + Male
AGE N L (cm) W (gr) N L (cm) W (gr) N L (cm) W (gr)
L (cm) W (gr)

(min-max) S (min-max) S (min-max) S (min-max) S (min-max) S (min-max) S
T [ | B | EEE
N - B s ol - - < Rl s
n e G o1 TSN 1 o S o S o e 08 s 0B o, mmaer 1
v s O 0u LN 524 15 BN o R 103 95 U8 4y I 03 1773038
B | g Y A B |
W o BT on Beemn 1, 5 T o; B0 4o 08 U s BRI 05 TS o
o B 05 W 16, |5 N0 50 WIS 5 08 O 11 D 05 BT 1
W3 DI 05 T 14s 5 B 1y S0TB s 0% 055 BAEE 05 TR s
B B B | e
B [ EE e (B B | B

in the population. The fish population was 61.24% female

and 30.62% male. The ages of captured speciemens of T.

tinca ranged from | to VIIl and the 3rd group was
dominant in the population. The fish population was
44.90% female and 42.04% male. The ages of captured
speciemens of A. escherichii Il to VIII and the 3rd group
was dominant in the population. The fish population

was 50.50% female and 49.50% male.

givenin Fig. 1.

Length and Weight Composition

The minimum, maximum and average fork lengths
(cm) - weights (gr) with confidence intervals (Cl) at 95%
significance levels and standard error (S) for male,
female of the age groups of species are given in Tables
3, 4 and 5. Length-weight relationships of species are
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Determined minimum and maximum fork length
values of S. cephalus were 8 and 38.4 cm. Among the
European Chub caught 66.12% were 12-20 cm, 9.45%
were shorter than 12 cm and 24.43% were longer than
20 cm. Weights of European Chub ranged between 8.3
gr and 845 gr, the majority being (44.95%) 60-120 gr.

Fork Lengths of Anatolian Bleak ranged between 7.5
cm and 16.4 cm. Among the Anatolian Bleak caught
44.85% were 9-11 cm, 9.64% were shorter than 9 cm,
and 45.51% were longer than 11 cm. Weights of Anatolian
Bleak ranged between 7.1 gr and 56.8 gr, the majority
being (59.80%) 7-17 gr.

Fork Lengths of Tench ranged between 8.2 cm and
32.5 cm. Among the Tench caught 71.97% were 12-22

cm, 15.28% were shorter than 12 cm, and 12.75% were
longer than 22 cm. Weights of Tench ranged between
8.2 gr and 453 gr, the majority being (54.15%) 40-160gr .

The differences in lenght and weight between males
and females was statistically insignificant (P>0.05) in all
age groups of three species.

The parameter b of the fishes ranged from a minimum
of 3.0066 for T. tinca to a maximum of 3.2501 for A.
escherichii.

Growth in Length and Weight

The relative increase in length and weight of European
Chub, Anatolian Bleak and Tench from Camkoru Pond
during the study are given in Table 6.

Table 4. The minimum, maximum and average fork length (cm)-weight (gr) of the age groups of A. escherichii

Tablo 4. A. escherichiide yas gruplarinin minimum, maksimum ve ortalama catal boy ve agurlik degerleri

Female Male t - test Female + Male
AGE N L (cm) W (gr) N L (cm) W (gr) N L (cm) W (gr)
L(cm) W (gr)
(min-max) S (min-max) S (min-max) S (min-max) S (min-max) S (min-max) S
1 - - - - - - - - - - - - - - - -
7.65+0.21 7.15+0.07 7.5 7.1 7.60+0.17 7.13+£0.06
I 2 (7.5-78) 0.15 71-7.2) 005 1 B - N - - - 3 (7.5-78) 0.1 71-7.2) 0.03
9.68+0.74 10.49+1.79 9.65+0.64 10.39+1.90 0.8 0.74 9.67+0.69 10.45+1.84
I8l “g116 0% 73148 %2 ™ @11y % giias %2 psoos) 005 1 @116 0% (71148 OB
11.44+0.72 17.01+5.48 11.62+047 18.03+4.16 0.39 0.54 11.54+0.60 17.56+4.76
V16 “104126) 018 (126285 137 10 n07124) O @32273) 0% (ps005) Pr005) 30 04126) ' 26285 O
13.09+0.48 30.64+3.47 13.27+047 30.87+3.79 0.18 0.83 13.18+0.48 30.76+3.61
Vo 23 21137) % 212365 %72 % 115138 %0 7362 %74 (pr005) Pr005) P 15138 Y7 7365 02
14.30+0.33 40.27+4.39 14.13+0.29 38.19+3.75 0.07 0.1 14.22+0.32 39.30+4.19
VI 23 g35148) 997 3548y 09 20 135947 007 32438 084 (pioos) pr00s) B (135-148) 000 3248 004
15.13+0.46 4390+4.19 15.31+0.54 4491+4.96 0.5 0.69 15.22+0.49 4441+4.45
VI 7 qaa357) %Y woos2n 00 7 asase) %2 9523 188 (pe0os) pr005) M (44158 013 (39523 110
16.30+0.14 55.10+2.40 16.30+0.14 55.10+2.40
VI - - - © 2 we2164) O (534568 17 - 2 (162-164) 1 (534568 7
Alburnus escherichii I Tinca tinca I Squalins cephalus
T0 600 00
“ W =0,0066L"*"" W =0,0144L 9% 400 w=0,0134|_’f°“3
500
Fig 1. Length-weight 50 J /’ o {
relationships of species e s00 Fd
a0 } 500
. . 300
Sekil 1. Tirlerin boy- 2 j 100 {
agirhk iligkisi 2 200 X 300 bd
= ) 100 0 ‘/
= 100
] Length @) ° 15 2 e 10 20 30 W g o 2 W @ 5
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Table 5. The minimum. maximum and average fork length (cm)-weight (gr) of the age groups of T. tinca
Tablo 5. T. Tincada yas gruplaritnin minimum, maksimum ve ortalama ¢atal boy ve agurlik degerleri
Female Male t - test Female + Male
AGE N L (cm) W (gr) N L (cm) W (gr) N L (cm) W (gr)
L(cm) W (gr)
(min-max) S (min-max) S (min-max) S (min-max) S (min-max) S (min-max) S
9.16+047 10.61+1.58
! : : : T ) ) ) ) : - M 2103 %Y 82143 0
12.86+0.86 31.48+6.09 12.42+0.73 2841+5.38 092 0.93 12.65+0.82 30.06+5.93
e 2 (10.7-14.7) e (21.3-50.2) S (10.6-14.5) L2t (23.0-48.6) 02l (P>0.05) (P>0.05) c (10.6-14.7) o (21.3-50.2) Lzt
16.50+1.89 70.25+£24.20 16.08+1.68 66.85+21.96 0.28 049 16.32+1.80 68.78+23.19
B °1 RN R 357-1123) >0 B (135-104) 027 [REEEREEEN B (p-0.05) [EEEG] °° NEEREEN BN 75116 2
20.23+0.95 123.64+16.38 19.95+1.10 117.00+15.04 0.25 0.8 20.06+1.05 119.59+15.81
V30 (975923 917 “951803) 2% 47 (185.223) 910 "(964-1463) 212 (p>005) (P>005) /7 (175-223) °1? (964-1803) 18
23.47+1.40 183.99+30.79 23.45+0.82 181.55+20.76 0.97 0.85 23.46+1.20 183.13+26.99
v = (21.9-25.2) 042 (142.5-225.9) Sl (21.8-23.9) 0.34 (150.3-2114) i (P>0.05) (P>0.05) 1 (21.8-25.2) 0.29 (142.5-225.9) 6.55
26.43+0.73 268.23+31.31 26.23+0.67 253.37+6.48 0.73 042 26.34+0.65 261.86+23.82
Vi 4 (25.7-27.4) 0.36 (233.7-298.2) S (25.5-26.8) b (248.4-260.7) ik (P>0.05) (P>0.05) 7 (25.5-27.4) 1123 (233.7-298.2) ?
28.72+0.96 333.18+45.65 27.83+0.67 312.33+26.39 0.18 044 28.38+0.93 325.36+38.81
- E (27.4-29.6) sE) (274.2-385.5) 204 (27.1-284) e (282-330) L (P>0.05) (P>0.05) ¢ (27.1-29.6) e (274.2-385.5) el
30.6+1.71 414.1+35.24 30.3+£0.85 403.2+31.11 0.81 0.74 3048+1.29 409.74+29.98
VIL 3 592325) 998 (3823453 204 2 (297309 OO (3812-4252) 22 (P>005) (P>005) > (292-325) O%8 (381.2-453) 134
Table 6. The relative increase in length and weight values of species
Tablo 6. Tiirlerin boy ve agurlik degerlerinde relatif artis
Squalius cephalus Alburnus escherichii Tinca tinca
AGE Female Male F+M Female Male F+M Female Male F+M
RFL RW RFL RW RFL RW RFL RW RFL RW RFL RW RFL RW RFL RW RFL RW
I - - - - | 047 276 @ - - - - - = = = = - 038 183
II 027 089 021 0.7 025 082 027 047 029 046 027 047 028 123 029 135 029 129
I 02 08 026 101 022 087 018 062 02 074 019 068 023 076 024 0.75 023 074
v 018 064 014 054 017 061 014 08 014 071 014 075 016 049 018 055 017 0.53
Vv 01 029 014 045 01 033 009 031 006 024 0.08 028 013 046 012 04 012 043
VI 012 036 013 032 012 034 006 009 008 018 0.07 013 0.09 024 0.06 023 0.08 0.24
VI 011 036 008 02 011 031 - - 006 023 007 024 007 024 009 029 0.07 0.26
VIII 006 019 - - 006 022 - - - - - - - - - - - -
IX 006 031 - - 006 031 - - - - - - - - - - - -
X - - - - - - - - - - - - - - - - - -
DISCUSSION Dam Lake, I-X *°. The life span of the European Chub

The age composition in present study of European
Chub, Anatolian Bleak and Tench populations was as
follows: I-X; 1I-VIIl and I-VIII. Because of the large mesh
size (>10 mm), fish less than | year old for European Chub
and Tench populations and Il year old for Anatolian Bleak
populations were not represented.

The age composition in previous studies of European
Chub populations was as follows: Isikli Lake, I-V *;
Topgam Dam Lake, I-VII %; Sir Dam Lake, 1-VI **; Sariyar

population in the Camkoru Pond was longer than the
other studies except Sariyar Dam Lake. The age
composition in previous studies of Tench populations was
as follows: Kesikképri Dam Lake, I-VI °; Bayindir Dam
Lake, I-V #. Kayabogazi Dam Lake I-VIl 2, Porsuk Dam Lake,
I-VIII Z; Abant Lake, II-IX ; Hirfanh Dam Lake I-VI #. The
age composition of Anatolian Bleak populations in
Sakarya Basin reported as I-V **; These differences in the
age distribution of the populations may be due to
sampling differences, fishing activity, trophic status and
ecological characteristics of the water bodies.
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Overall, the percent female and male population in
each age class of European Chub was as follows for
females and males, respectively: Age 1., 8.14%
(Immature); age 2., 3.26% (female) and 1.95% (male);
age 3., 37.1% and 19.9%; age 4., 9.12% and 4.89%,; age
5., 3.58% and 1.95%; age 6., 1.95% and 0.65%; age 7.,
2.93% and 0.65%; age 8., 0.98% and 0.65%; age 9.,
0.98% (female); age 10., 1.95% (female). Females were
more numerous in all age groups of the European Chub
populations and males were not sampled in age groups
IX and X. It can be stated from these results that male
individuals of the European Chub population are shorter
lived than females.

The percent female and male population in each age
class of Anatolian Bleak was as follows for females and
males, respectively: Age 2., 0.66% and 0.33%; age 3.,
26.9% and 24.6%; age 4., 5.32% and 6.31%; age 5.,
7.64% and 8.64%; age 6., 7.64% and 6.64%; age 7.,
2.33% and 2.33%; age 8., 0.66% (male). Males were
more numerous in IV and V age groups of the Anatolian
Bleak populations.

The percent female and male population in each age
class of Tench was as follows for females and males,
respectively: Age 1., 13.1% (Immature); age 2., 11.8% and
10.2%; age 3., 16.2% and 12.4%; age 4., 9.55% and 15%;
age 5.,3.5% and 1.91%; age 6., 1.27% and 0.96%; age 7.,
1.59% and 0.96%; age 8., 0.96% and 0.64. Females were
more numerous in Il, Ill, V, VII and VIII age groups of the
Tench populations.

Of all the European Chub examined, 25 were
immature, 188 were female, and 94 were male The sex
ratio was 1.0 females to 0.5 male in the European Chub
populations in present study. The sex composition
differed between the ages, with a higher percentage of
females in the all age classes. It was determined that
female strongly dominated in the population of European
Chub in the Camkoru Pond. There were significant
differences in the ratio of females to males in the
European Chub populations. The unequal sex ratio for
mature fish respects different survival rates for males
and females. It is not clear which factors might be
responsible in the fluctuation of male and female
population distribution of S. cephalus in Camkoru Pond.
The sex ratio (female:male) in previous studies of
European Chub populations was as follows: Tédlrge
Lake, 1:0.42 * |sikli Lake Chub, 1:1.46 **; Topgam Dam
Lake, 1:0.37 3; Sir Dam Lake 1:0.82 *°; Karakaya Dam
Lake, 1: 0.57 *; Ikizcetepeler Dam Lake, 1:1.417. The sex
ratio of European Chub populations in the Todlrge Lake,
Karakaya Dam Lake and Camkoru Pond are quite similar.

Of all the Anatolian Bleak examined, 152 were

female, and 149 were male. The sex ratio was 1.0
females to 0.98 male in this population. Of all the Tench
examined, 41 were immature, 141 were female, and 132
were male. It was 1.0 females to 0.94 male in the Tench
populations. The almost equal ratio of females to males
at relatively similar sizes in two fish populations (A.
escherichii and T. tinca) indicate that equal numbers of
two sexes are born and enter the population.

The sex ratio (female:male) in previous studies of
Tench populations was as follows: Kesikképrii Dam Lake,
1:0.94 °; Bayindir Dam Lake, 1:1.04 *; Kayabogazi Dam
Lake, 1:0.95 **; Abant Lake 1:0.83 *; Hirfanli Dam Lake
1:1.42 ** Porsuk Dam Lake, 1:0.96 ?. The sex ratio of
Tench populations in the Kesikképri Dam Lake,
Kayabogazi Dam Lake, Porsuk Dam Lake and Camkoru
Pond are quite similar. The sex ratio differs from one
population to another of the same species and may vary
from year to year in the same population. The reasons
of this variation may be different and numerous: the
seasonal aspect, the feeding and maturation periods,
different growth rates in males and females, mortality
difference for each sex and perhaps the climatical and
biological conditions.

The Fork length of the European Chub population in
Camkoru Pond ranged from 8 cm to 38.4 cm. The mean
fork length of all samples was 18.51 cm. Lengths for ages
I, 1, 1, 1V, V, VI, VII, VIII, IX and X were 9.19; 13.54; 16.92;
20.70; 24.22; 26.83; 30.12; 33.34; 35.30 and 37.38 cm
respectively. The fork lengths in age groups II, IV, VI, VII
and VIl were higher for males, and in lll and V age groups
for females. The mean female body length was 19.71 cm
and individual length ranged from 11.3 to 38.4 cm. The
mean male body length was 18.57 cm and individual
length ranged from 11 to 34.8 cm. The fork length of the
age groups of European Chub populations in the Sariyar
Dam Lake * and Camkoru Pond are quite similar.

The mean fork length of all samples of Anatolian
Bleak examined was 11.37 cm and individual fish ranged
in length from 7.5 cm to 16.4 cm. Lengths for ages I, Il,
IV, V, VI, VII and VIII were 7.60; 9.67; 11.54; 13.18;
14.22; 15.22 and 16.30 cm respectively. The fork lengths
in age groups IV, V and VIl were higher for males, and in
I, Il and VI age groups for females. The mean female
body length was 11.31 cm and individual length ranged
from 7.5 to 15.7 cm. The mean male body length was
11.44 cm and individual length ranged from 7.5 to 16.4
cm. The fork length of the IV age group of Anatolian
Bleak populations in the Sakarya 3 basin (11.40 cm) *
and Camkoru Pond are quite similar.

The Fork length of the Tench population in Camkoru
Pond ranged from 8.2. cm to 32.5 cm and The mean fork



length of all samples was 16.73. Lengths for ages I. II, IlI,
IV, V, VI, VIl and VIII were 9.16; 12.65; 16.32; 20.06;
23.46; 26.34; 28.38 and 30.48 cm respectively. The fork
lengths in all age groups were higher for females. The
mean female body length was 17.90 cm and individual
length ranged from 10.7 to 32.5 cm. The mean male
body length was 17.84 cm and individual length ranged
from 10.6 to 30.9 cm. The fork length of the Ill and IV
age groups of Tench populations in the Abant Lake *
and Camkoru Pond are quite similar.

The total weights of the European Chub population
in Camkoru Pond ranged from 8.3 gr to 845 gr and the
total weights for ages I, II, IIl, IV, V, VI, VII, VIII, IX and X
were 9.95; 37.44; 68.28; 127.57; 204.98; 272.3; 365.27;
478; 584.33; 764.75 gr respectively. The weights in age
groups Il, IV, VI and VII were higher for males, and in lll,
V and VIII age groups for females. The mean body
weight of all samples was 114.78 gr. The mean female
body weight was 134.74 gr and individual weight ranged
from 18.2 to 845 gr. The mean male body weight was
102.73 gr and individual weight ranged from 18.9 to 498
gr. The body weight of the Il and IV age groups of
European Chub populations in the Topgam Dam Lake
and Camkoru Pond are quite similar.

The total weights of the Anatolian Bleak population
in Camkoru Pond ranged from 7.1 gr to 56.8 gr and the
total weights for ages Il, Ill, IV, V, VI, VIl and VIII were
7.13; 10.45; 17.56; 30.76; 39.30; 44.41 and 55.10 gr
respectively. The weights in age groups IV, V and VII
were higher for males, and in II, Ill and VI age groups for
females. The mean body weight of all samples was
20.48 gr. The mean female body weight was 20.23 gr
and individual weight ranged from 7.1 to 52.1 gr. The
mean male body weight was 20.74 gr. and individual
weight ranged from 7.1 to 56.8 gr. The body weight Il of
the IV age group of Anatolian Bleak populations in the
Sakarya 3 basin (11.13 and 15.78 gr) * and Camkoru
Pond are quite similar.

The total weights of the Tench population in
Camkoru Pond ranged from 8.2 gr to 453 gr and the fork
lengths for ages I. II, Ill, IV, V, VI, VIl and VIIl were 10.61;
30.06; 68.78; 119.59; 183.13; 261.86; 325.36 and 409.74
gr respectively. The weights in all age groups were
higher for females. The mean body weight of all samples
was 88.29 gr. The mean female body weight was 102.57
gr and individual weight ranged from 21.3 to 453 gr. The
mean male body weight was 97.17 gr and individual
weight ranged from 23 to 425.2 gr.

The length and weight values according to age show
great variation between different habitats these diffences
are attributes to different age readings by the different
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researchers, feeding habitats, population density,
ecological conditions, parasite load and sexual maturity
age as well as the differences in habitat.

The slope (b) values of the length weight regression
of both sexes combined of European Chub, Anatolian
Bleak and Tench populations was as follows: 3.0126;
3.2501 and 3.0066. The b value, showing the type of
growth in fish, has been shown to range from 2 to 4 *.
When the b value for the length-weight relationship in a
fish population is 3 or very close, it can be classified as
isometric; however, If this value is considerably differ
than 3, 1t can be classified as allometric. For the European
Chub, the b value was reported to be 3.12 in Topgam
Dam Lake 3, 3.04 in Isikli Lake *, 3.19 in Sir Dam Lake *.
For the Tench, the b value was reported to be 3.08 in
Abant Lake **, 3.17 in Bayindir Dam Lake *, 3.17 in
Kesikkopri Dam Lake %; 2.63 in Hirfanli Dam Lake #; 3.01
in Mogan Lake . The length-weight relationship in fish
may vary according to species, age and sexes. Geographic
location and associated environmental conditions, such
as seasonality (date and time of capture), stomach
fullness, disease and parasite loads, can also affect the
value of b *%. The slope (b) values of the length weight
regression of both sexes combined of Anatolian Bleak
and European Chub populations were significantly
different from 3. Length-weight relationship showed
that the Tench populations in Camkoru pond grows
isometric; Anatolian Bleak and European Chub
populations grow allometric (Weight increased
allometrically with length).

The highest relative increases in length were in age
group | of European Chub and Tench populations and Il
age group of Anatolian Bleak in Camkoru Pond. The
relative increases in length among II, IV and VIl age
groups of European Chub; only V age groups of Anatolian
Bleak; V and VI age groups of Tench were higher for
females than males. The highest relative increases in
weight were in age group | of European Chub and Tench
populations and IV age group of Anatolian Bleak in
Camkoru Pond. The relative increases in weight among
I, IV, VI and VIl age groups of European Chub; II, IV and
V age groups of Anatolian Bleak; Ill, V and VI age groups
of Tench were higher for females than males. As can be
seen in Table 6. The relative increases in length decreased
gradually with age in three fish species but the relative
increases in weight decreased gradually with age in two
fish species (European Chub and Tench).

Six fish species, 1199 speciemens were captured
from Camkoru Pond. Tinca tinca (38.78%) was determined
to have the greatest population size followed by Squalius
cephalus (31.19%), Alburnus escherichii (25.69%), Gobio
gobio (3.34%), Cyprinus carpio (0.92%) and Oncorynchus
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mykiss (0.08%). Some native fish species living in inland
waters of Turkey have become endangered due to a
combination of introduction of exotic fishes, aquaculture,
overexploitation, excessive water abstraction (Innal,
pers. observation). The introduction of species into an
aquatic system has been shown to directly, or indirectly,
impact aquatic macrophytes, water quality and aquatic
fauna including plankton, benthic macroinvertebrates,
fishes and wildlife.

The introduction of Tinca tinca into Camkoru Pond
was met with great success by showing adaptation to
the pond’s ecological chatacteristiscs but no such success
was met with the introduction of Cyprinus carpio and
Oncorynchus mykiss. In order to increase the population
density of native fish species (European Chub and
Anatolian Bleak), It will be necessary to control the
Tench population in Camkoru Pond.
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