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Caner Enver OZYURT, Dursun AVSAR
Faculty of Fisheries, Cukurova University, 01330 Balcali, Adana - TURKEY

Received: 26.09.2002

Abstract: Selectivity studies are very important for sustainable fisheries. Therefore, in this study, selectivity parameters for the carp
in Seyhan Dam Lake were estimated using gill nets having a mesh size of 28, 32, 40 and 45 mm. Gill nets used in pikeperch fishing
of mesh size of 28, 30 and 32 mm could cause growth in the overfishing of carp. Therefore, it is recommended that longline fishing
should be commonly used instead of gill nets on pikeperch fishing. Consequently gill nets having minimum 50 mm mesh size can be
used for carp fishing in Seyhan Dam Lake.
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Seyhan Baraj Gélii'ndeki Sazanlar (Cyprinus carpio Linnaeus, 1758) icin Secicilik
Parametrelerinin Arastiriimasi

Ozet: Surdiiriilebilir balikgilik icin seicilik calismalarinin bilyiik énemi vardir. Bundan dolay! bu calismada 28, 32, 40 ve 45 mm’lik
g6z genigligine sahip aglar kullanilarak Seyhan Baraj Golu sazanlari igin secicilik parametreleri belirlenmistir. Sudak avciliginda
kullanilan 28, 30 ve 32 mm’lik ag géz genislidine sahip aglarin sazanlar Uzerinde blyume asiri avciligi olusturabilecedi, bundan dolay1
bu aglar yerine sudak avciiginda paraketanin yayginlastiriimasinin gerekli oldugu ortaya konmustur. Bu sayede Seyhan Baraj

GolU'nde sazan avciidinda 50 mm’lik g6z genigligine sahip aglarin kullaniimast olanagi da dogmus olmaktadir.

Anahtar SézcUKler: Sazan (Cyprinus carpio), Seyhan baraj golu, uzatma agi seciciligi, avcilik

Introduction

Seyhan Dam Lake is one of the most important
freshwater reservoirs for fisheries production in the
southern Anatolia region. Avsar and Ozyurt (1) reported
that annual fish production in this lake is 170 t. This total
production is composed of 80% carp (Cyprinus carpio),
12% pikeperch (Sander [ucioperca) and 8% roach
(Rutilus rutilus). However, carp and pikeperch are not
native species for the lake. In previous limnological
investigations, several species such as wels catfish (Silurus
glanis), “Hammigrarimocapoeta sauvagei, Eurpean eel
(Anguilla anguilla), chub (Leuciscus cephalus), freshwater
blenny (Blennius fluviatilis), *Leucius lepidus, spined loach
(Cobitis tenia), *Garra rufa obtusa, banded loach
(Nemacheilus argyrogramma), *Capoeta barresu, carp
bream (Abramis brama), *Capoeta demascinus, ltalian
bleak  (Alburnus albidus), spirlin  (Alburnoides

* There is no common english name for these species

bipunctatus), *Barbus mystaceus, *Acanthobrama
marmid Aphanius sp,, have been identified in Seyhan Dam
Lake (2,3). Commercial fisheries in the lake started in the
early 70's just after transplantation of pikeperch (1971
and 1973). Carp transplantation was also carried out
between 1976 and 1980 by the General Directorate of
State Hydraulic Works (DSI).

The majority of fishing boats (86%) have gill nets,
and more than half of them use monofilament nets.
Estimation of the selectivity parameters of such gill nets
for carp is very important for fisheries management in
the lake. Several studies have already been carried out to
estimate these parameters for various species in inland
waters of Turkey to date, i.e. carp at Beysehir Lake (4);
rudd (Scardinus erythrophtalmus) and white bream
(Blicca bjorkna) at Apolyont Lake (5); roach and shad
(Alosa maeotica) at Apolyont Lake (6); and
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*Chalcalburnus tarichi at Van Lake (7). However,
comprehensive studies are lacking to determine optimum
fisheries management in these inland waters in general,
and especially in Seyhan Dam Lake, where fishing is still
carried out in traditional ways.

Therefore, this study was carried out to assess gill net
selectivity parameters for carp in Seyhan Dam Lake in
order to contribute towards better fisheries management
in this lake.

Materials and Methods

This study was carried out using a fishing boat 6 m in
length with a 13 HP engine between September 1988
and November 1999 in Seyhan Dam Lake. Monofilament
gill nets with a mesh size of 28, 32, 40 and 45 mm were
used to collect the samples. The length and hanging ratio
of each net were 100 m and 0.5 m, respectively (Figure
1). Fishing operations were completed within 12 hours at
night. Total length of each individual was measured by
using the millimetric class interval.

The indirect method proposed by Holt (8) was used to

Step 1.

For each length group, number of fish caught by the
large mesh size (C,) was divided by the number of fish
caught by the small mesh size (C,), and then linearization
was performed by taking the In of this result:

y=m (Cb/ ca)

Step 2.

Linear regression analysis was performed using the
results, which had been found at the first step and mid-
point of the length class interval. Therefore, regression
constants, intercept (a) and slope (b) were determined.

Step 3.

The optimum length groups (L,,and L) for the mesh
sizes of m, and m,, the selection factor (SF) and standard
deviation (SD) were then estimated by using the obtained
regression constants (a) and (b) in the relationships given
below:

_ k(%
determine the selectivity parameters. This method Lm, = (M) Lmp = Lm, * (%)
. . %k
depends on the comparison of some size groups caught b*(ma+mo) 2
by two different mesh sizes (m, and m,). The method was 0% g T ——
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Figure 1. The specifications of the gill nets used in the present study.
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Step 4.

Selection curves were constructed with the equation:

SL= exp ((L—Lm)ZZ)
2*SD
Step 5.

Optimum length for the mesh size (m) was calculated
by using the equation given below:

Lm = SF*m

where m represents the mesh size of the gill net in Step
5.

Step 6.

Due to more than two nets being used in the study,
the common selectivity factor was calculated with the
following equation:

SF=22 [(a/b) (m+m,)]/ 2 [ (m+m,,)

Step 7.

The common standard deviation was calculated as the
mean value of the individual estimates for each
consecutive pair of mesh size:

SD = {(1/n-1) 3 [2a,(m,,, — mi)}/[b} (m+m,, )]}

Result

The length class interval for the samples was taken as
2 cm for the nets with mesh size of 28-32 mm and 40-
45 mm. The length range of the fish captured with nets
having mesh size of 28 and 32 mm was between 15.5
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and 23.5 ¢cm. This was between 21.5 and 31.5 cm for
the mesh size of 40 and 45 mm, respectively (Table 1).

Regression and selectivity parameters derived for gill
nets with mesh size of 28-32 mm and 40-45 mm are
shown in Table 2. Common selectivity factor and common
standard deviation were 6.816 and 2.004, respectively.

Selectivity curves for 28-32 mm and 40-45 mm mesh
sizes are shown in Figure 2

Table 1. The number of fish caught with the gill nets of different mesh
sizes.

Mesh Sizes (mm)
Length Groups
(cm) 28 32 40 45
11.5 0 0
13.5 0 0
15.5 24 1 0
17.5 12 16 14 0
19.5 7 17 12 1
21.5 1 12 24 1
23.5 2 9 15 17
25.5 0 4 7 24
27.5 0 2 15 20
29.5 0 0 5 16
31.5 0 0 1
33.5 0 0 0
Discussion

For optimum fishing, of the selectivity parameters,
Lm and the length at first maturity should be close to
each other. In the studies conducted throughout the
Turkish lakes, carp stocks were observed to reach length
at first maturity at different age groups and naturally at

Table 2. Regression constants and selectivity parameters.

Mesh Sizes Regression Constants Selectivity Parameters
m, m, a b Lm, Lm, SF SD
28 32 -10.875  0.57807 17.5587  20.0671 6.2709 2.0830
40 45 -9.6344  0.37189 24.4483  27.5044 6.1120 2.8704
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Figure 2. Selectivity curves for 28-32 mm and 40-45 mm mesh sizes.

varying length groups. For example, it was observed in
Apa Dam Lake that male individuals reach sexual maturity
at age group Il while the females achieved sexual
maturity at age group IV (10). Similarly, in Cavuscu Lake
that of males was IV while that of females was V (11).
For both sexes, these were Il in Egridir and Beysehir
Lakes (12), IV in Potirge Lake (13) and Il in Kaz Dam
Lake (14). Consequently, the fishing equipment used in
these areas should be planned so as to catch the
individuals which are older than the specified age groups.
However, the MARA’ specified only one minimum landing
size for all the stocks (15). Considering the length groups
equal to the age at first maturity mentioned in the above
studies (30.78 c¢m for males, 38.64 cm for females in
Apa Dam Lake; 36.8 ¢cm for males, 42.28 c¢m for females
in Cavuscu Lake; 36.5 cm for males, 41.04 cm for
females in Todurge Lake; no length groups were specified
for Egridir, Beysehir and Kaz Dam Lakes), it is obvious
that the minimum landing size (30 c¢m) specified by the
MARA is smaller than what is expected for most stocks.
In Seyhan Dam Lake, length at first maturity of carp (the
length group at which 50% of the individuals in stock
attained maturity) was observed to be 28.6 cm and in age
group Il (16). This value is close to the minimum landing
size given by MARA. Therefore, the minimum landing size
legally specified can be regarded as the length group to be
caught efficiently with fishing equipment. Given the
minimum landing size (30 cm) and the selectivity factor
(6.816) specified for carp in the present study, it can be
concluded that the minimum mesh size to be used for this

* Turkish Ministry of Agriculture and Rural Affairs
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species should be 44 mm. However, in order to allow the
individuals in the stock to reproduce more, it is advised
that a relatively larger mesh size than the specified one be
used. Therefore, it can be recommended that gill nets
with minimum 50 mm mesh size be used in carp fishing
in Seyhan Dam Lake. Balik (4) identified the general
selection factor for carp as 5.844 in studies conducted in
Beysehir Lake. Depending on this factor, the researcher
recorded the minimum mesh size to be used for the
minimum landing size (30 cm) specified by MARA as 50
mm. The findings of Balik (4) support the result obtained
in this study.

Gill nets with a mesh size of 24, 28 and 30 mm are
used for pikeperch fishing in Seyhan Dam Lake. In this
region, the question of how pikeperch fishing is going to
be sustained with gill nets of 50 mm mesh size is on the
agenda. To alleviate this problem, size and species
selectivity of longline (17) and carnivorous feeding
characteristics of pikeperch (18) should taken into
account. The fishing of this species could be conducted by
longline using live bait. This would enable the fishing of
pikeperch without affecting the carp. The stomach
studies conducted have supported this finding. Balik (19)
reported that Gammarus sp. and Mysis sp. comprised the
main diet of the individuals below 30 cm, whereas fish
were the main diet of those longer than 30 cm. Similarly,
Turesson et al. (20) reported through the stomach
analysis of 80 pikeperch individuals in the length group of
20.7 cm and 53.3 cm that in one of the individuals, Mysis
relicta, and in all of rest, fish were identified. These
findings give the impression that even the different length
groups can be caught using various species comprising
the feeding sources of pikeperch. Consequently, there
seems to be a potential to conduct pikeperch fishing in
Seyhan Dam Lake solely by longline and to protect the
carp from the growth of overfishing through the use of a
minimum 50 mm mesh size. However, it should be
carefully investigated as to which species comprise the
major diet of pikeperch in the lake, which of these have
potential to be used as live bait, and whether longline
could more economically replace gill net fishing.



References

1.

10.

Avsar, D., Ozyurt, C, E.: Seyhan Baraj Golii Balikgiligi. X. Ulusal Su
Uriinleri Sempozyumu, Adana, 1999; I: 225-235.

Devlet Su Isleri: Seyhan Baraj Goli Limnolojik Etiit Raporu. T.C.
Enerji ve Tabi Kaynaklar Bakanligi Devlet Su isleri Genel
Mudiirligu isletme ve Bakim Dairesi Bagkanligi Balikgilik ve Av
Hayvanlari Fen Heyeti Mudurligd, Teknik Yayin, 11, Ankara,
1971.

Sarihan, E., Toral, O.: Seyhan Baraj Golii'nde Sudak (Lucioperca
lucioperca L., 1758) VYetistirildikten Sonra Elde Edilen ilk
Sonuglar. V. Bilim Kongresi 5-8 Kasim, Ankara, 1973.

Ballk, I.: Investigation of the Selectivity of Monoflament Gill Nets
Used in Carp Fishing (Cyprinus carpio L., 1758) in Lake Beysehir.
Tr. J. of Zoology, 1999; 23: 185-187.

Balik, 1., Cubuk, H.: Ulubat (Apolyont) Goli'ndeki kizilkanat
(Scardinius erythrophtalmus L., 1758) ve tahta baligi (Blicca
bjérkna L., 1758)'nin avcilijinda galsama aglarinin seciciligi. XI.
Ulusal Su Urtinleri Sempozyumu, Hatay, 2001; 1: 1-10.

Balik, I., Cubuk, H.: Ulubat (Apolyont) Géli'ndeki kizilgdz (Rutilus
rutilus L., 1758) ve ringa (Alosa maeotica Grimn, 1901)'nin
avciliinda galsama aglarinin segiciligi. Stleyman Demirel Univ.
Fen Bilim. Enst. Derg., 2001; 5: 21-32.

Cetinkaya, O., Sar1, M., Arabaci, M.: Van Golu (Tirkiye) inci kefali
(Chalcalburnus tarichi, Pallas 1811) avciliginda kullnilan fanyali
uzatma aglarinin av verimi ve segiciligi Uzerine bir calisma. Ege
Univ. Su Urtin. Derg., 1995; 12: 1-13.

Holt, S.J.: Methods of determining gear selectivity and its
application. Int. Comm. Northwest Atlantic Fish. Spec. Publ.
1963; 5: 106-115.

Sparre, P., Ursin, E., Venama, S. C.: Introduction to the Fish
Stock Assessment. Part 1-Manual. FAO Fish Tech. Pap. No. 306
(1). Rome, 1989.

Erdem, U.: Apa Baraj Golti'ndeki sazan (Cyprinus carpio L. 1758)
populasyonunun gelismesi, Ureme yasi, kondisyonu ve meristik
ozellikleri Uizerine arastirmalar. Cukurova Univ. Fen-Edebiyat Fak.
Fen Bilim. Derg., 1984; 2: 31-41.

14.

15.

16.

20.

C. E. OZYURT, D. AVSAR

Erdem, U.: Cavuscu (llgin) Goli'ndeki sazan (Cyprinus carpio L.
1758)'1n buylme oranlari, boy-agirlik iliskisi, kondisyon Katsay1
ve (reme yag! (izerine arastirmalar. Cukurova Univ. Fen-Edebiyat
Fak. Derg., 1983; 1: 9-17.

Erdem, U.: Egridir, Beysehir ve Cavuscu Gollerindeki sazan
(Cyprinus carpio L. 1758) populasyonlari Uzerine Karsilastirmali
bir arastirma. Doda Bilim Derg. Vet. Hayv., 1983; 7: 167-173.

Erdem, U.: Tédirge Goli'ndeki sazan (Cyprinus carpio L. 1758)
populasyonunun bazi biyolgjik dzelliklerinin incelenmesi. Doga TU
Zooloji D., 1988; 1: 32-47.

Karatas, M. : Investigations on the reproduction properties of the
common carp (Cyprinus carpio L. 1758) population in Kazova Kaz
Lake, Tokat, Turkey. Turk. J. Vet. Anim. Sci., 2000; 24: 261-
265.

Tarim ve Koyisleri Bakanhigi: Denizlerde ve ¢ Sularda Ticari
Amacli Su Urtinleri Avahidini Dizenleyen 2000-2002 Av
Dénemine Ait 34/1 Numarali Sirkuler. Ankara, 2000.

Ozyurt, C. E., Avsar, D.: Seyhan Baraj Golii sazan (Cyprinus carpio
L. 1758)’larinin bazi biyolgjik 6zelliklerinin belirlenmesi. Ege Univ.
Su Urtn. Derg., 2001; 18: 333-342.

Engas, A., Lokkeborg, S.: Abundance estimation using Bottom
gillnet and lonline — The role of fish behaviour. In: Ferno, A.,
Olsen, S., Eds. Marine fish behaviour in capture and abundance
estimation. Blackwell, Oxford, 1994; 134-165.

Berg, L. S.: Freswater fishes of the U.S.S.R. and adjent countries.
4th ed., translated from Russian by Omry Ronen, Jerusalem.
1964.

Balik, I.: The feeding features of the pike-perch (Stizestedion
lucioperca) population in lake Beysehir. Tr. J. of Zoology 1999;
23: 189-194.

Turesson H., Persson, A., Brénmark, C.: Prey size selection in
piscivorous pikeperch (Stizostedion lucioperca) includes active
prey choice. Ecol. Freshwater Fish, 2002; 11: 223-233.

223



