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RESEARCH ARTICLE ARASTIRMA MAKALESI

Valuation of recreational fishing benefits: A snapshot from Ordu, Turkey
Rekreasyonel balik¢iligin faydalarinin degerlemesi: Ordu 6rnegi
Mehmet Aydin! ¢ Sezgin Tunca? * Ugur Karadurmus' ¢ Denizcan Durgun3

'Ordu University, Fatsa Faculty of Marine Sciences, 52400, Fatsa, Ordu, Turkey

2Department of Marine Sciences and Applied Biology, University of Alicante, 03080, Alicante, Spain

SEge University, Faculty of Agriculture, Department of Agricultural Economics, 35100, Bornova, [zmir, Turkey
*Corresponding author: sezgin.tunca@gmail.com

Ozet: Kiyisal alanlarda rekreasyonel balikgilik Tiirkiye’nin ekonomik gelisiminde énemli bir rol oynamaktadir. Bu galismada, Ordu [l'nde rekreasyonel balikgiligin
pazardisi ekonomik degeri Kosullu Degerleme (31,500 Tiirk Lirasi: TL) ve Seyahat Maliyeti (504,000 TL) Yéntemleri kullanilarak hesaplandi. Tobit Regresyon
Model ile 6deme istekliligine etki eden faktdrler ve Negatif Binomiyal Regresyon Model ile bireysel seyahat maliyetine etki eden faktérler degerlendirilmistir.
Pazardisi faydalari belirlemenin yaninda, rekreasyonel balikgilarin balikgilik, demografik ve sosyoekonomik dzellikleri rekreasyonel balikiligin yapisini daha iyi
anlamak tizere sorgulanmistir. Sonug olarak, Ordu ilinde rekreasyonel balikgiligin biyiik bir ekonomik etkisi bulunmaktadir

Anahtar kelimeler: Rekreasyonel balikgilik, ekonomik deger, kosullu degerleme yéntemi, seyahat maliyeti yéntemi, Ordu fli

Abstract: Recreational fishing in coastal areas plays an important role in the economic development of Turkey. In this study, non-market economic value of
recreational fishing activities by using Contingent Valuation (31,500 Turkish Liras: TL) and Travel Cost (504,000 TL) Methodologies was calculated in Ordu
Province. The factors affecting the respondent’s Willingness-to-Pay via Tobit Regression Model and the factors affecting individual travel cost via Negative
Binomial Model was assessed. Beside determining non-market benefits, socioeconomic, demographic and fishing dimensions of recreational fishermen were
also queried to provide better understanding of recreational fishing profile. In conclusion, it was determined that recreational fishing in Ordu has economically big

impact in the region.

Keywords: Recreational fishing, economic value, contingent valuation methodology, travel cost methodology, Ordu Province

INTRODUCTION

Ordu, with its ancient name Kotyora, is a harbor city
located in the Black Sea Region of Turkey. The principal
economic activities of Ordu are agricultural production mainly
hazel nut and fisheries. The city has 714,390 population and it
is highly populated along the coastline districts including city
center, Persembe, Fatsa, Unye where the populations are
32,894, 9,276, 100,303, and 114,408, respectively (TSI,
2011).

Recreational fishing in the coastal areas, which have high
total economic value, including use and non-use values, may
play an important role in the economic development of Turkey.
The country’s coast stretches over 8,333 km and contains a
variety of ecosystems may also contribute the number of
activities.

Coastal marine zones host economically important areal
uses including touristic, cultural, aesthetic and recreational.
Short-term financial benefits from economic activities in the
coastal zone, in particular those from tourist/recreational
activities, are potentially high (Steijn et al., 2012). Coastal
recreation activities, which have been increasing both in
volume and in number during the last decade, occupy a
unique place in coastal tourism (Markovic et al, 2009).

© Published by Ege University Faculty of Fisheries, lzmir, Turkey

Recreational fishing in the coastal zones is basically an open
access activity, considered different from
professional/commercial fisheries because they are not
subject to the market economic forces (Morales-Nin et al.,
2008). However, recreational fishing is particularly important in
the Mediterranean, representing more than 10% of total
fisheries production in the area (EU, 2004) although
recreational fishing was not recognized (Unal et al., 2010).
Researchers reported that in Mediterrannnean There is also
very important and increasing popular recreational fishery,
with more than 2,106 anglers and 300,000 recreational fishing
boats (Morales-Nin et al., 2005).

There are different authorities including European Union
supported by the General Fisheries Commission for the
Mediterranean, Food and Agriculture Organization, and
national fisheries authorities, regional governments supporting
the management of recreational fishing in the Mediterranean.

Recreational fishing is a major economic driver; overall
economic impact of angling in the United States of America
being 125 billion United States Dollars (USD), and in Europe
the annual expenditure by anglers is an estimated 25 billion
Euros (Hickley and Tompkins, 1998). In United States, RF
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generates 4.9 billion USD trade, 47,000 jobs in the West
Florida; 3.3 billion USD trade and 29,000 jobs in the East
Florida; 2.2 billion dollar trade and 18,000 jobs in Louisiana;
1.9 billion dollar trade and 15,000 jobs in Texas and 1,7 billion
dollar trade and 10,000 jobs in New Jersey (NOAA, 2013).

Today, there is a number of valuation techniques to
monetize the demand rising from recreational fishing. Current
economic valuation techniques can be divided into three sub-
categories: 1) revealed preference approaches (e.g. travel
cost (TC), market methods, hedonic methods and production
approaches) 2) stated-preference approaches (e.g. contingent
valuation (CV), conjoint analysis), and 3) cost-based
approaches (e.g. replacement cost, avoidance cost) (Gaudin
and De Young, 2007; Parkkila et al., 2010).

The main objective of this paper was to calculate non-
market economic value of recreational fishing in Ordu
province. It was also aimed to examine the factors affecting
the respondent’s willingness to pay (WTP) via tobit regression
model and the factors affecting individual TC via count
regression analysis in Ordu. In addition to determining non-
market benefits via CV and TC methodologies,
socioeconomic, demographic and fishing related dimensions
of recreational fishermen were also queried to provide better
understanding of recreational fishing profile in Ordu.

MATERIALS AND METHOD

Study site

Questionnaire surveys were conducted in Ordu that has
100 km coastline and boat-based recreational fishing to 630
licensed recreational fishermen in province according to the
national statistics (FIS, 2011). In addition, owing a recreational
fishing license is not compulsory for Turkish citizens; however,
anyone who wants to own a recreational fishing license may
own it from provincial directorates of ministry (Anonymous,
2012).

Popular  recreational  fishing  destionations  were
determined as Center of Ordu, Persembe, Fatsa and Unye
where shore-based and boat based recreational fishing

3720 37° 30

activities are common (Figure 1). In addition, the littoral zone
of Ordu is composed of sand dunes and affected by a great
amount of fresh water streams which supplies feeding and
reproduction areas for many marine species.

Data Collection

The target survey groups were identified as 120
recreational fishermen who participate in recreational fishing
onshore or from a boat. Total number of recreational
fishermen in Ordu is not known and it is hard to find all
recreational fishers because of the inexistence of a
recreational fishing organization therefore, snowball sampling
methodology was used to determine the sampling size (Miran,
2003). Generally, to be apparent for 4 study areas, 120
recreational fishermen were sampled in 2011. For each study
location on the map, 30 recreational fishers were queried.

Data Analysis
Tobit Regression Model

Tobit regression model is placed among limited dependent
variable models (Gujarati, 2004). In this model, dependent
variable, Y holds an asymmetry between positive and
negative or 0 values. Common formulation of tobit regression
model is given based on an index function below (Equation 2)
(Ramanathan, 1998; Greene, 2000).

Y = RXi + Ui,
fYi<0ise, Yi=0;
IfY"<0ise, Yi=0

(Equation 2)

Estimators in a tobit regression model are calculated by
maximum likelihood method (Gujarati, 2004). In this study,
tobit regression model was used to determine relationships
between the amount of WTP and dimensions of the
respondents including socioeconomics, demographics and
fishing.

38° 00

BLACK SEA

BLACKSEX

TIRKEY

MEDITERRANEAN

Figure 1.

Location of the study area on the map
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Contingent Valuation Method

A hypothetical marketplace is created in the CV method,
which was used successfully to study unchangeable goods in
the market (Haab, 2002). In a CV study, the main aim is to
create a scenario related to any environmental good or
service, and respondents are asked their WTP for an increase
in the quantity and quality of the good or service (Parkkila et
al., 2010). There are some different offer formats for questions
used to determine WTP, such as open-ended, dichotomous
choice, bidding game or payment cards (Bateman and Willis,
2002; Wedgwood and Sansom, 2003). In this study, open-
ended offer format was used to calculate non-market
economic value of recreational fishing. Within the CV analysis
of the present study, respondents were asked if they are
willing to pay for future improvements in the quality of
recreational fishing activity in Ordu. Firstly, the quality of
recreational fishing concept was hypothetically expressed to
the respondents as follow: Increase in stock size, special
recreational fishing areas, decrease in coastal pollution,
organization of recreational fishers and recreational fishing
tours. Then, the respondents were asked on their one time
WTP to improve current situation. The hypothetical question
was “Would you be wiling to pay for future improved
recreational fishing activity?” Respondents’ mean WTP was
determined, then, mean WTP was attributed to total number of
recreational fishers to calculate total non-market economic
value of recreational fishing in Ordu.

Travel Cost Method

A wide range of Travel Cost (TC) studies conducted for
valuation of artificial marine habitats, recreational scuba diving
aside from recreational fishing (Milon, 1988; Shrestha et al.,
2002). TC model estimates was commonly based on count
regression approaches which employs number of trips to a
certain place as a dependent variable, whereas using
independent variables as total travel expenditures, total travel
time and demographics.

If E(CTRIPS) = A; is showed, general equation can be
summarized as below (Equation 3):

Ind; = Bo + B1Xy + BoXy + BsXz+ BuXyt+..5 Be
(Equation 3)

In the equation, TRIPS; is the number of trips by individual
i, (\i also states number of trips taken by individual i, B is the
vector of parameters (Bo is the constant term, B1, B2, B3 are
coefficients of independent variables which include trip costs,
demographic dimensions) and ¢ is random error term.

Consumer surplus is found by using
recreational demand function (Equation 4 & 5).

[ 2;dp = 2;/B)(Equation 4)
0
CSper trip = f£ AdT = —2; / Br (Equation 5)

integral  of

In the equations above, CSper tp represents individual
consumer surplus for each trip, Ts, actual sample mean of
each trip cost, T? is the choke recreation trip cost, fr is the
estimator of individual trip cost variable on demand function
and Ai is the expected latent quantity demand. Consumer
surplus per fisher for each trip is calculated by -1/8r. By using
this fraction, recreational consumer surplus can be calculated
for sampled population. Then, it is generally expected to find
out that there is a negative relation between number of trips
and TC per trip.

In this study, zero-truncated negative binomial regression
model because of the over-dispersed and truncated nature of
the count data. Zero-truncated negative binomial regression
was used to assess factors affecting trip data and to calculate
consumer surplus of recreational fishers (Gillig et al., 2000;
Winkelmann, 2000; Park et al., 2002; Shrestha et al., 2002;
Bilgic and Florkowski, 2007). The most common form of
truncation in over-dispersed count data is (left) truncation at
zero. Truncated poisson and negative binomial models have
been discussed, among others, by Creel and Loomis (1990)
and Grogger and Carson (1991).

Mean and variance of the truncated at zero negative
binomail model are given by E.(y|1,y>0) =

1-(=1
(Equation 6) and

Var,(yI4,y > 0) = Ey|2,y > 0) (1 -
(Equation 7).

exp(};l)—l)

Since A (the mean of the untruncated distribution) is
greater than zero, O<exp (-A)<1 and the truncated mean is
shifted to the right. Morover, the truncated-at-zero model
displays underdispersion since 0 <1 - A/ (exp(A) - 1) <1
(Winkelmann, 2000).

RESULTS
Demographics and Socioeconomics

Results gathered from the questionnaire survey presented
that recreational fishing activity in Ordu is a male dominant
activity with a rate of 99.2% (119 individuals). The mean age
of the respondents were determined as 35+9.9 (minimum, 20;
maximum, 60). Among the occupation of the respondents,
public servants (22.5%), national company workers (18.3%),
students (15%), freely occupied persons (15%), and retired
persons (13.3%) composed the majority. The most common
education levels of respondents were 12 years high school
education (43.3%) whereas, the respondents who have
bachelor's level (28.3%) and 8 years secondary education
level (20.8%) composed the majority of rest. The monthly
household income of the respondents was determined as
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1,533£963 TL (min. 400 TL; max., 5,000 TL) (1 TL: Turkish
Liras = 0.37 Euro, 2011 TL/ Euro Rates).

Recreational Fishing Activity

From the results activity related questions of in the survey,
it was found that 21.7% of the respondents (26 individuals)
had recreational fishing license; in addition, 70% of the
respondents also attend hunting activities in the terrestrial
zone. 16.7% of all respondents (20 individuals) was
determined as boat-based recreational activities while the
majority of respondents are shore-based activities including
shore angling, speargun fishing and/or both. More than half of
the respondents (56%) are only using fishing rod and line for
recreational fishing whereas the rest are using handlines,
casting nets, fish spears or different combinations of all these
gears. Average fishing experience of the respondents in years
was determined as 10£7.2 (min. 2; max., 35).

The main purposes of respondents to attend recreational
fishing activity are having fun (59%), doing sports (14%) or
both (22%) whereas, the rest of respondents (5%) aims a
commercial value from fishing. Daytime preference for
recreational fishing activity was afternoon (15.6%), sunset
(16.2%) and any time of the day (40.4%) which includes
sunrise, noon, afternoon, sunset or night. In addition,
individuals generally prefer to attend recreational fishing
activity alone (22.1%) and majority of the rest prefers to attend
the activity with one (63.2%) or two (19.5%) individuals.
Monthly preference of participation to a recreational fishing
activity throughout the year is provided in Figure 2. High
participation numbers of focus group was determined between
June and October.

120
100
80
60
40
20
0

The number of respondents

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Months

Figure 2. Participation to recreational fishing activity throughout the year (N:
120)

95% of the respondents indicated that they consume the
fish they caught. 94.2% of the respondents do not release the

mature fish they caught whereas, 87.5% release back juvenile
individuals and the rest 27.5% use the catch for other
purposes like giving to relatives, neighbours or selling.

Respondents also assessed in terms of transport type
and, majority of all the respondents prefer coming to the
recreational fishing site on foot (40%), and the rest uses public
transport (20%), own vehicle (18.3%), bicycle (15.8%), friends’
vehicle (5.8%). The average distance to the recreational
fishing site was determined as 3+5.4 km with an average time
spent, 10.3+8.1 minutes.

16.7% of all the respondents (20 individuals) stated that
they also attend recreational fishing activity by boat. The
mean number of boat-based recreational fishing days was
determined as 35.3+34.2 days (min. 5; max. 120). The mean
length and horse power of vessels, respectively, were
calculated as 4.8m%14 (min. 3; max. 8), 12.6 Horse
Powert8.5 (min. 4; max. 32). Owners of the vessels were
generally the recreational fishermen him/herself (52.6%) or
their friend (36.8%). Yearly average repair-maintenance and
fuel expenses of boat-based recreational fishing were
determined as 61.1+83.5 TL, 139+151.1 TL, respectively. The
mean distance from the shoreline and the mean depth for
boat-based recreational fishing was determined as 1.6+1
nautical mile and 20.5£7.8 m.

Costs of Recreational Fishing

The average yearly costs related to recreational fishing
activity were determined as follow: Fishing equipment:
89.9+122.2 TL (min. 10 TL; max. 600 TL). Bait: 31.5£64.7 TL
(min. 0 TL; max. 400 TL). Transport: 30.7+68.9 TL (min. 0 TL;
max. 500 TL). Seperately from the expenses done for fishing
equipment, the average total economic value of fishing
equipment was also calculated as 149+237.9 TL (min. 10 TL;
max. 1,500 TL).

Catch

Daily mean amount of catch, 1.8+1.8 kg (min. 0.3 kg;
max. 10 kg), daily maximum amount of catch 6+14.6 kg (min.
1 kg; max. 150 kg) and yearly mean amount of catch of all the
respondents were calculated as 40+£38.2 kg (min. 4 kg; max.
200 kg). Economic value and catch amounts of main species
were given in Table 1.

In addition, total number of species caught 6 individuals
(5%) also indicated that they caught sturgeon (Acipenser sp.)
or salmon (Salmo trutta spp.) species with a total catch of 14
kg.
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Table 1. Main species’ contribution to the total recreational fishing catch

Family Species Share in Total Catch (%) | Total Catch (kg) | Unit Price (TL/kg) | Market Value (TL)
Moronidae Dicentrarchus labrax 32.2 2,774 28 77,672
Mugilidae Mugil cephalus 12.4 1,066 9 9,594
Mugilidae Mugil soiuy 12.1 1,043 9 9,387
Pomatomidae Pomatomus saltator 11 944 18 16,992
Sparidae Sparus aurata 7.3 624 43 26,832
Centracanthidae | Spicara flexuosa 6 518 2 1,036
Sciaenidae Sciaena umbra 5.6 480 19 9,120
Sparidae Diplodus vulgaris 5 428 8 3,424
Carangidae Trachurus trachurus 29 250 4 1,000
Scorpaenidae Scorpaena porcus 2.2 185 20 3,700
Scombridae Sarda sarda 1.5 127 10 1,270
Gadidae Merlangius merlangus 0.9 75 35 262.5
Scophthalmidae | Scophthalmus maximus 0.4 36 45 1,620
Gobiidae Gobio spp. 04 33 1 33
Mullidae Mullus barbatus 0.2 20 40 800
Total 100 8,603 162,742.5

Table 2. Definitions and descriptive statistics of the variables used in the tobit regression and the zero-truncated negative binomial regression models

. . Mean#Std.Dev.(Min.-Max)
Expressions Variables
or Percentage
The ages of respondents in years Age 35+9.9 (20-60)
Marital status of the respondents (1:Married, 0:Single) Marital Status 70%: 84 married persons
Education level of respondents (1:Uneducated, 2: Elementary School,
3:Secondary (8 years) Middle School, 4:High School, 5:Bachelor's degree, Education 4+0.9 (1-6)
6:Master’s degree)
Monthly household income of the respondents (TL) Income 1,532.9+963.3 (400-5,000)
The respondents’ ownership of a recreational fishing license (1:Yes, 0:No) RecreaLtif::;glshmg 20% : 24 licensed persons
Respondents’ recreational fishing experience (in years) Experience 1047.1 (2-35)
Respondents’ daily average recreational fishing hours Recrealt_liti)rzjz:LFlshmg 3.3+2 (1-10)
Economic value of respondents’ fishing equipment (TL) Gear Value 149+237.9 (10-1,500)
The distance between the responden(t;mr)esmence and recreational fishing site Distance 3454 (0.3-35)
The total amount of fish caught in last year (2011) (kg) Catch 71.7£132 (4-1,0685)
The total expense for fishing equipment in last year (TL) Gear Expense 89.9+122.2 (10-600)
The total expense for bait in last year (TL) Bait Expense 31.5464.7 (0-400)
The mean amount of willingness to pay of respondents (TL) Mean WTP 10+13.5 (0-50)
Individual recreational fishing trip cost (TL) Travel Cost 4.544.6 (0.2-30)
Individual yearly recreational fishing days Recreatg;;; Fishing 40+38.2 (4-200)
Constant variables of the econometric models Constante -

Std. Dev., Standard Deviation; Min., Minimum; Max., Maximum

Valuation of Recreational Fishing

CVM and TCM were used to determine non-market
economic value of recreational fishing in Ordu. Firstly, within
the CV scenario, the WTP amounts of the respondents were
determined using an open-ended question format. 50.8% of
the respondents have WTP for an improvement in the quality
of recreational fishing activities in Ordu. The descriptive
statistics of the variables used in both tobit regression and
zero-truncated negative binomial regression models were
represented in Table 2.

Tobit regression analysis was used to demonstrate factors
affecting the amount of WTP. The variables, Income,

Recreational Fishing Hours, Gear Value, and Bait Expense have
positive relationship with the stated amount of WTP whereas
Catch and Gear Expense have negative relationship (Table 3).

The average amount of WTP was determined as 10+13.5
TL. The non-market economic value via CVM can be obtained
as follow; The total number of licensed recreational fishers in
Ordu was 630. As considered the licensed recreational fishers
among the respondents of present study (20%: 24 persons),
empirically, the estimation of total recreational fishers was
calculated as 3,150 by proportioning. Then, via multiplying
3,150 by 10, yearly non-market economic value of recreational
fishing in Ordu Province can be calculated as 31,500 TL.
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In the travel cost model, to better understand nature of
count data, recreational fishing days, mean and variance of
recreational fishing days were calculated as 40+1,460.6. The
result showed that there is an over-dispersion in the count
data. Alpha value in the result of the zero-truncated negative
binomial regression model is significantly different from zero
and thus, indicates that the Poisson distribution is not
appropriate for this count data. In addition, histogram plot of
the variable recreational fishing days showed a right
skewness which also supports the use of zero-truncated
negative binomial regression model (Table 3).

Zero-truncated negative binomial regression model was
used to represent factors affecting the number of Recreational
Fishing Days because of the over-dispersed and zero-
truncated nature of the count data. The independent variables
affecting the dependent variable, recreational fishing days, in
the zero-truncated negative binomial regression were
determined. Recreational Fishing License, Gear Value and
Catch variables are positively correlated with the variable
Recreational Fishing Days; however Education, Income and
lastly as expected, TC variable negatively correlated with the
variable Recreational Fishing Days (Table 3).

Table 3. Tobit regression and zero-truncated negative binomial regression
models representing the independent variables affecting the

dependent variables
Tobit Zero-Truncated Negative
Regression Binomial Regression
In\tlle;?endent Coefficients Standard Coefficients Standard
ariables Errors Errors
Age -0.45 0.30 0.01 0.01
Marital Status 0.80 4.99 0.15 0.16
Education -1.85 2.35 -0.14* 074
Income 0.01** 0.00 -0.00* 0.00
Recreational
Fishing 6.25 4.64 0.32* 0.15
License
Experience 0.29 0.45 0.00 0.01
Recreational .
Fishing Hours 370 098
Gear Value 0.05** 0.02 0.00* 0.00
Catch -0.089*** 0.03 0.00%** 0.00
Gear Expense -0.07* 0.03 - -
Bait Expense 0.10** 0.03 - -
Distance - - 0.02 0.01
Travel Cost - - -0.05"** 0.02
Cons -2.79 13.06 3.60 0.41
Depgndent Mean WTP Recreational Fishing Days
variable
Log
likelihood -285.32 -514.20
Likelihood
Ratio Chi? 69.23 83.89
(11)
Pseudo R? 0.11 0.08
Alpha - 0.32 [ 004
Number of 120 120
observations

*** Coefficient significant at P<0.01 or better
** Coefficient significant at P<0.05 or better
* Coefficient significant at P<0.10 or better

To calculate consumer surplus, following function were
used: Consumer Surplus = -1/Br (Equation), then, Consumer
Surplus = -1/-0.05 = 20. Consumer surplus was calculated as
20 TL for per recreational fisher in Ordu. Br represents the
coefficient of Travel Cost variable in the regression model.
The exact number of recreational fishers is not known,
therefore, as in the case of above calculation for contingent
valuation, the total number of licensed anglers in Ordu can be
considered to calculate economic value. There are currently
630 licensed recreational fishers in Ordu according to ministry
records. By considering the recreational fishing days (40),
estimated yearly total number of fishing days was calculated
as 25,200. Lastly, total attributed consumer surplus was
calculated as multiplying 25,200 by 20 TL, and economic
valuation result via TCM represents a total economic value of
504,000 TL.

Conclusion And Discussion

In this study, recreational fishing activity on the coasts of
Ordu was assessed in terms of social, economic and
biological impacts. There are different supporters for
recreational fishing in Ordu including easy access to the
coastal recreational fishing sites, existence of high diversity of
economically important species (Table 1) and beside,
developed and populated coastal counties like Persembe,
Fatsa and Unye in addition to the city center.

According to the national statistics, total number of
registered recreational fishermen in Ordu is 630 (TSI, 2011),
but it is estimated that the real total number of recreational
fishermen in Ordu is much higher than this value. However,
owning a license is not compulsory to attend a recreational
fishing activity in Turkey (Anonymous, 2012) which is maybe a
forcing power to go fishing without any license.

Recreational fishing in Ordu is almost shore-based while,
16.7% of respondents (20 persons) attend boat-based
recreational fishing activity averagely 35 days in a year. The
considerable amount of expenses (yearly repair-maintenance:
61.1 TL and fuel: 139 TL) made by boat-based recreational
fishing also indicates the local economic impact of recreational
fishing in Ordu. Generally, average costs regarding the
recreational fishing activity including fishing gear (89.9 TL),
bait (31.5 TL) and transport (30.7 TL) were also significant to
mention about their affect to local economy. In addition, the
average total economic value of fishing equipment (149 TL)
also indicates the degree of importance given to recreational
fishing by respondents.

The respondents who mostly rated the quality of
recreational fishing in Ordu as good seems to be satisfied
because of considerable daily (1.8kg) and yearly (40kg) mean
amount of catches and, there is also significant economic
value of the economically important species caught (yearly
total catch value of 120 respondents: 162,742.5 TL with the
total amount: 8,603 kg).
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Non-market economic value calculated via CVM (31,500
TL) and TCM (504,000 TL) with 50.8% acceptance rate for a
WTP to an improvement in the quality of recreational fishing
activities in Ordu. Economic valuation results indicated that
there is a considerable amount of non-market economic value
given by the respondents. Consistent with economic theory,
as expected, the econometric model, zero-truncated negative
binomial regression, represented the negative relationship
between the number of recreational fishing trips and travel
cost whereas, the amount of catch was determined as
positively correlated with the number of recreational fishing
trips. Mean CS estimates for the demand models are
calculated by using negative inverse of TC coefficient (-1/B)
(Shrestha et al., 2002; Bilgic and Florkowski, 2007).

The computed consumer surplus per trip was $161 (Bilgic
and Florkowski, 2007) and the average consumer surplus
measure per day of $86.35 to $138.91 (Shrestha et al.,
2002) were determined as much higher than the average
consumer surplus estimations revealed from the synthesis of
the past recreational fishing studies in the United States and
elsewhere (Shrestha et al., 2002). However, the consumer
surplus result obtained from this study via CVM (10 TL) and
TCM (20 TL) showed similarity with the previous study
conducted by Cantrell et al. (2004) in terms of calculated
consumer surplus (US$ 7.95). Moreover, the consumer
surplus result (25 TL) via TC method in the first valuation
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Karakaya Baraj Golu’nde yasayan Aspius vorax (Heckel, 1843)'in yas,
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Ozet: Bu calismada, yiiksek ekonomik 8nemine ragmen, Karakaya Baraj Goli'nde yeterli diizeyde arastiriimamis olan Aspius vorax tiiriiniin bu ortamdaki
mevcut durumunun belirlenebilmesi igin bazi popiilasyon parametreleri elde edilmistir. Toplam olarak 249 birey (102 digi, 147 erkek) incelenmis ve esey oran
erkekler yoniine 1:1,44 olarak tespit edilmistir. Ornekler II- VIl yas gruplari arasinda dagilim géstermistir. Her iki esey icin de blylimenin allometric oldugu
anlaslimigtir. Ortalama kondisyon faktéri tim bireyler igin KF=0,839 + 0,005 olarak elde edilmistir. von Bertalanffy biiylime parametreleri disiler igin L. = 93,114
cm, K=0,153 yil and to = -1,132 yil, erkekler i¢in L» = 86,494 cm, K= 0,173 yil* and t, = -1,078 yil ve tiim bireyler igin L~ = 92,675 cm, K= 0,151 yil* and t, = -
1,151 yil olarak hesaplanmistir. Ortalama yumurta veriminin 102873 oldugu gérilmistir. Yapilan hesaplamalar sonucu Karakaya Baraj Gélirnde A. vorax
stokunun asiri sekilde somurildigli (E=0,76) ve bu tiirin bahsedilen ortamda sirdirlilebilir avcii§i igin (zerindeki av baskisinin azaltimasi gerektigi
anlasiimistir.

Anahtar kelimeler: Aspius vorax, popllasyon parametreleri, Karakaya Baraj Golli, bliylime 6zellikleri.

Abstract: Population structure studies of Aspius vorax (Heckel, 1843) are insufficient despite the species’ commercial importance in Karakaya Reservoir. Thus,
the main purpose of this study was to acquire data on some population parameters (age, length- weight relationship, growth, fecundity and mortality) to evaluate
the current status of A. vorax for a successful management plan. A total of 249 specimens (102 female and 147 male) were caught and the sex ratio was 1:1.44
(female to male). The age data was estimated from vertebra and ranged between Il and VII. Weight increase was allometrical for both sexes. Mean condition
factor was CF = 0.839 + 0.005. The von Bertalanffy growth parameter estimates were L = 93.114 cm, K = 0.153 yrs- and t, = -1.132 yrs for females, L« =
86.494 cm, K = 0.173 yrs' and t, = -1.078 yrs for males and L. = 92.675 cm, K = 0.151 yrs? and t, = -1. 151 yrs for all individuals. The mean fecundity was
102873. It was found that the stock of A. vorax had been overexploited (E =0.56) in Karakaya Reservoir and the fishing pressure should be reduced to achieve
a sustainable fishery.

Keywords: Aspius vorax, population parameters, Karakaya Reservoir, growth.

INTRODUCTION

The Asp, Aspius vorax (Heckel, 1843) is a native and
highly commercial cyprinid species inhabiting Euphrates-Tigris
Basin in Turkey, Syria and Irag (Kuru, 1996; Coad, 1996;
Geldiay and Balik, 2007, Oymak et al., 2011). On this species
have been conducted at different localities in Iraq and Syria
(Shafi and Jasim, 1982; Ali et al., 1986; Al-Dabical and Al-
Daham, 1995; Epler et al, 2001; Al-Tameemi et al., 2010; Al-
Saleh et al., 2012). Also, there are some studies in Turkish
freshwaters that were carried out to attain information on
biological characteristics of A. vorax (Ozdemir et al., 1985;
Oymak et al, 2011). Despite its commercial importance
(Anonymous, 2009), the studies on population structure of the
species are insufficient in Karakaya Reservior.

The main purposes of the fisheries biology studies are to
obtain information belonging to population dynamics and
benefit to get maximum yield from natural fish stocks.
Achieving these goals is based on the estimation of realistic

© Published by Ege University Faculty of Fisheries, Izmir, Turkey

population parameters (Polat ef al, 2009) such as
reproduction (sex ratio, fecundity, gonadosomatic index,
spawning time and area), growth (growth characteristics,
length, weight, quantity increase, length and weight
relationship, condition factor and growth formulas), mortality
(natural mortality, fishing mortality, total mortality and annual
mortality) and stock assessments (Aras et al., 2009).

The aim of this study was to acquire data on such
population  parameters (age, growth, length-weight
relationship, condition fecundity and mortality) of A. vorax
collected from Karakaya Reservoir in Malatya, Turkey
(Southeastern of Anatolia) for the first time.

MATERIALS AND METHOD

The study area, Karakaya Reservoir, is located southeast
of Anatolia in Turkey (38°8 —39°13' E, 38°47'-38°08' N) (Figure
1), that is the third largest dam lake in Turkey with a 268 km2
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surface. It came into operation in 1987 as a hidro-electric dam
lake (Eroglu and Sen, 2009). It was reported that the water
temperature varied from 7,67 °C to 24,9 °C and average water
temperature was approximately 10 °C (Kiguikyllmaz et al.,
2010). Samples were caught with gillnets in different mesh
sizes (22, 30, 35, 38, 40, 45, 50, 55, 60, 65, 75, 90, 110 and
120 mm) monthly between July 2010 and April 2011. During
the survey, a total of 249 samples was collected and
processed individually to obtain data on length, weight, sex
determination, certain fecundity properties and ageing.
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Figure 1. The sampling area, Karakaya Reservoir

The total length (TL) and the total weight (W) were
measured to the nearest 1 mm and 0.1 g, respectively. The
gonads were macroscopically examined to determine the sex.
The gonad weight was measured to the nearest 0.01g. Sex
ratio was analyzed by using chi-square test to determine if the
sex ratio was different from 1:1 (Zar, 1996). Also, egg
diameter was measured. After measurements, the vertebrae
samples were removed from the fish and prepared for ageing.
The vertebta samples were left in boiling water for 30 minutes.
The bones are placed in absolute alcohol, finally dropped in to
3 % solution of chloralhydrate were examined. A binocular
microscope with top lighting and 10-25 times magnification
was used for age determination (Chugunova, 1963).

The length-weight relationship was estimated for males,
females and all individuals by using formula: W = a TL®, where
W is the total weight in grams, TL the total length in cm, a and
b are constants. The growth type was tested using t-test
(Ricker, 1975). The von Bertalanffy growth equation for length
was defined as follows (Beverton and Holt, 1957; Gulland,
1983): Lt = L~(1-e K1), where Lt is total length at time t, L~ is
the asymptotic length, K is the growth coefficient and to is
hypothetical age when the length is zero. Absolute and
rational growth in length and weight was calculated as follows
(Erkoyuncu, 1991): Absolute growth: Lz-L1 and Wz-Whs,
Rational growth: (L2-L1)/L1)*100 and (W2-W1)/W+*100. The
condition factor (CF) was calculated by using CF= Wx100/TL3
(Fulton, 1904). Based on von Bertalanffy growth parameters,

the performance index (®°) was calculated as @ = log10 K +
210g10 L (Pauly and Munro,1984).

Absolute  fecundity was estimated gravimetrically
(Bagenal, 1978). The relationships between fecundity (F) and
total length (TL), fecundity (F) and body weight (W) and
fecundity (F) and gonad weight (GW) were obtained as follows
F=a+bW,F=aTLb.

Natural mortality was estimated using the empirical
formula (Pauly, 1980): Log (M)=(0.0066) -0.279 log (L-) +
0.6543 log(K) + 0.4634 log (T), where L~ and K are the VBGF
parameters and T is the mean environmental temperature at
the study area (10 °C for Karakaya Reservoir). The survival
rate (S) was estimated as: S = e -Z. Fishing mortality (F) using
F= Z-M and exploitation rate using E= F/Z were obtained
(Ricker, 1975).

Data were statistically analyzed by using Microsoft Office
Excel 2007 and SPSS 15.00 programs.

RESULTS
Age and growth

A total of 249 A. vorax specimens (102 females and 147
males) were investigated during the sampling period. Female
to male ratio was 1:1.44 and this ratio was significantly
different from the theoretical 1:1 sex ratio (p<0.05). The ages
ranged from Il to VII and the dominant age group was IV for
males and V for females. The von Bertalanffy growth
equations and growth performance index for females, males
and all individuals are shown in Table 1. The condition factors
were calculated for age groups and sexes. The mean CF for
all individuals was 0.839 (S.D. = 0.088), for females 0.865
(S.D. =0.099) and for males 0.821 (S.D. = 0.074) (Fig. 2). The
condition factor values between females and males were
statistically different (p<0.05). The growth performance index
was similar for both sexes. It was seen that absolute and
relative growths were faster for early ages. Absolute and
relative growth values are provided in Table 2.
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Figure 2. Condition factor of A. vorax in ages and sexes in Karakaya
Resevoir
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Table 1. Growth parameters (L, K and t,) and equations and growth performance index of A. vorax population in Karakaya Reservoir

o . p von Bertalanffy growth
Sexes (0] L~ (cm) k (years™) to(years) equations
Females 3.12 93.114 0.153 -1.132 Lt = 93.114x[1-g0-153(t+1.132)]
Males 3.11 86.494 0.173 -1.078 Lt = 86.494x[1-e0-173(t+1.078)]
Females+Males 3.11 92.675 0.151 -1.151 Lt = 92.675x[1-e0-151(t+1.151)]
Table 2. Absolute and relative length (A.L., R.L. %) and weight (A.W., R.W. Morta"ty

%) increasing of A. vorax population in Karakaya Reservoir

Age groups
sexes OO0 um oy ww v viw
rates
Male AL. 24 874 694 1421 6.68
Female AL 2514 797 416 181 0.78
All indiv. AL 2436 854 540 1660 7.34
Male R.L. 27112 913 719 1527 6.90
Female R.L. 2865 829 425 1986 8.18
All indiv. R.L. 2794 892 554 18.06 7.62
Male AW. 64.15 30.09 2432 2016 18.69
Female AW. 7389 2349 1345 569 184
All indiv. AW. 6646 28.79 1935 22 20.41
Male R.W. 89.94 3512 2754 4968 33.23
Female R.W. 109.37 2647 1440 76.70 20.20
All indiv. R.W. 9431 3336 2135 1820 22.64
Length-weight relationship

Total length ranged from 33.9 to 71.2 cm for females and
from 30.7 to 67.1 cm for males. Difference between male and
female in length frequency distribution was statistically
significant (p<0.05). The body weight varied between 340.7
and 2963 g for females and from 215.4 to 2526.6 for males.
Differences between male and female in weight frequency
distribution was statistically significant (p<0.05). The length-
weight equation for females was W = 0.00987TL29682 (r2=
0.977), for males W = 0.0113TL2969 (2= 0.963) and for all
individuals W = 0.0094TL29706 (r2= 0.968) (Table 3). The “b”
values for males, females and all individuals are close to 3,
indicating allometric or isometric growth for both sexes. The
difference of b values between sexes were not statistically
significant (p>0.05).

Fecundity

84 mature female specimens were taken into account to
find out the fecundity characteristic of A. vorax in Karakaya
Reservoir. Sexual maturity was found in the third year for both
sexes. It is determined that the number of eggs varied from
19,951 to 273,569. The mean fecundity of these 84 females
was 102873 (S.E. 5900). The total length and weight of
mature females were between 44.7 cm, 715.8 g and 69.8 cm,
2691.8 g, respectively. The mean egg diameter was
1.021£0.019 mm. A significant correlation was determined
between fecundity and total fish length, weight and gonad
weight and age the equations are shown in Table 4.

In this study, Survival rate was found as S=0,63 year-,
annual mortality rate was estimated as A=0,37 year-".

Instantaneous mortality rate was calculated as Z=0,46
year', natural mortality rate M=0,20 year' and fishing
mortality rate F=0,26 year'. This population was
characterized by about optimum explaitation rate (E=0,56).

DISCUSSIONS

Although, the sex ratio for fish populations depends on
different factors like differences in mortality rates between
sexes, spawning migration and differences in growth between
sexes, this ratio is generally close to 1:1 (Nikolsky, 1969). The
sex ratio was significantly different from 1:1 for A. vorax in
Karakaya Reservoir as in some other populations in Atatiirk
Reservoir (Oymak ef al, 2011). This difference can be due to
sampling method and sampling area.

In this study, it was found that the oldest age was 7 for
both female and male specimens. Similar age results were
reported for the Habbaniyah Lake to be 7 years old (Shafi and
Jasim, 1982). On the other hand, specimens up to 9 years old
were reported for Atatiirk Reservoir (Oymak et al., 2011). An
age of 4 was reported in the Middle Reaches of the Euphrates
River, Syria (Al-Saleh et al., 2012). This can be because of
fishing pressure and sampling method. Like the results of Al-
Saleh et al. (2012), we found that the total length and body
weight ranged between 30.7 ¢cm and 71.2 ¢cm, 215.4 g and
2963 g, respectively. Higher lengths and weights were
reported by Oymak et al. (2011) in Atatirk Reservoir . Al-
Saleh et al. (2012) found 4 years lifespan comapred to 7 and
9 in Turkish reservoirs however similar total lengths and
weights. These differences may depend on ecosystem
differences. Al-Saleh et al. (2012) studied in Euphrates River
conditions present study worked.

Table 3. L-W relationship of A. vorax in Karakaya Reservoir

L(cm),mean W(g),mean

Sexes n +SE +SE L-W equation r
(Lmin"—max) (Wmin'wmax’
1158.5+58.3

Females 102 ‘(‘3?383’-;282? (3407 W=0.00087TL2%% 0977
A1 2963.0)
91031+30.2

Males 147 ‘(‘3702%351‘)‘ (2154-  W=00113TL2%%® 0,963
161, 2526.6)
10209+32.9

Allindiv. 249 ‘(‘3073’-;%5; (2154 W=00004TL2%% 0968
T 2963.0)
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Table 4. The relationships between fecundity and total fish length, weight, gonad weight and age of A. vorax population in Karakaya Reservoir

Relationship
Ordinate Abscissa Value of a Value of b r2 p
Fecundity (F) Total Length (TL) 0.4007 3.1161 0.5822 <0.05
Fecundity (F) Total Weight (TW) 719.16 0.6815 0.5163 <0.05
Fecundity (F) Gonad Weight (GW) 4639.2 0.6269 0.7477 <0.05
Fecundity (F) Age (t) 6762.8 1.7656 0.9543 <0.05

The “b” values showed similarities in females and in
males. Our “b” values were few lower than 3.That is allometric
or isometric was found in females and in males. Higher “b”
values were reported by Shafi and Jasim (1982) in the
Habbaniyah Lake, Al-Dabical and Al-Daham (1995) in the
Shatt Al Basrah Canal and Al-Saleh et al. (2012), 3.0601,
3.077 and 3.1304, respectively. Oymak et al.(2011) reported
the “b” values 2.4297 for females and 2.9051 for males. These
differences can be explained by major environmental factors,
food supply and stomach fullness (Ricker, 1975).

Asymptotic length was calculated for females, males and
all individuals as 93.114 cm, 86.494 cm and 92.675 cm,
respectively. The difference in asymptotic length of sexes can
be because of growth differences between females and
males. Shafi and Jasim (1982) (L« = 91.00 cm) and Al-
Dabical and Al-Daham (1995) (L~ = 104.118 cm) reported
similar results. The longest values of L were reported in the
Atatirk Reservoir (L~ = 158.36 cm for females and 218.47
cm for males) (Oymak et al., 2011). This difference can be
explained by water temperature and quantity and quality of
food.

There was no such information on the growth performance
index (@) previously. The growth performance index was
3.12 for females and 3.11 for males and all individuals.

The mean condition factor was calculated as 0.865 for
females, 0.821 for males and 0.839 for all individuals. These
results show similarities with Ozdemir et al. (1985) (CF =
0.590- 0.830) in Keban Reservair, Ali et al. (1986) (CF = 0.73)
in Al-Tharthar Reservoir and Epler et al. (2001) ( CF = 0.87) in
Habbaniyah and Tharthar Lakes. However, Shafi and Jasim
(1982) reported a higher mean somatic condition value as 1.
Oymak et al. (2011) reported the mean somatic condition
factor as 1.069 for females and 1.062 for males. On the other
hand, Al-Saleh et al. (2012) reported the condition factor 0.71
for females and 0.70 for males. The differences of somatic
condition factors among different stocks may be explained by
water temperature and quantity and quality of food.
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Abstract: In this study, socio-economic structures of employees from rainbow trout (Oncorhynchus mykiss) enterprises in Antalya region were examined. In
2012, data obtained through 73 employees in 61 of 79 active trout enterprises were evaluated by questionnaire. As a result, 69.8% of the employees were
registered in the Antalya population, 11% from Isparta, 19.2% from other provinces as well as Mugla, Denizli, Burdur. Percentages of employee, business owner,
and engineer in the enterprises were 60.2%, 32.9%, 6.9%, and respectively. By educational status, 61.6% of employees graduated from elementary school,
20.6% of collage, and 17.8% of university. Male or female of employees was 91.8% and 8.2%, respectively; 78.1% was married. Majority age of employees
ranged from 53.4% with 35-49 years age group. The employees had 93.2% of the social assurance. When assayed of professional experience, the rate of
employees experiencing less than 10 years was the highest rate of 46.6%. 50.7 % of the employees need to work in this sector due to unemployment, whereas
17.8% of them had graduated from its faculty. 26% of employees earned income more than 1501 TL on a monthly, while 39.7% is charged low income. 67.1% of
employees satisfied from job, but 12.3% of them were not satisfied at all. Consequently, there is a need to take steps and studies to be moved to higher levels of
the economic situation and social achievements of employees in trout farms in the Antalya region. As the position of Antalya province, not only collaboration but
also to be increased the social quality of sector, employers and employees is important for development of the sector as well as the sustainable aquaculture.

Keywords: Antalya, rainbow trout, farm, worker profile, socio-economic analysis

Ozet Bu calismada, Antalya Bolgesinde faaliyet gbsteren alabalik isletmelerinde calisanlarin sosyo-ekonomik yapilari incelenmistir. 2012 yilinda faal 79 adet
alabalik isletmesinin 61 adedinde 73 calisan ile yapilan anket galismasindan elde edilen veriler degerlendirilmistir. Arastirma sonucunda, calisanlarin %69,8'i
Antalya, %11,0i Isparta ve %19,2'si ise Mugla, Denizli, Burdur gibi diger illerin niifusuna kayitiidir. Calisanlarin %60,2'si isgi, %32,9'u isletme sahibi ve %6,9'u
ise miihendistir. Egitim durumlarina gére ¢alisanlarin %61,6's! ilkogretim, %20,6's! lise ve %17,8'i Universite mezunudur. Anketi cevaplayanlarin %91,8'i erkek,
%8,2'si kadin; %78, 1'inin evli oldu§u saptanmistir. Calisanlarin %53,4 ile biiyiik gogunlugu 35-49 yas grubunda yer almaktadir. Isletme galisanlarinin %93,2'sinin
sosyal glivencesi bulunmaktadir. Mesleki tecriibeleri incelendiginde, 10 yildan az tecriibeye sahip olanlarin orani %46,6 ile en yiksek orandadr. Issizlik
nedeniyle sektdrde galisanlarin orani %50,7 iken, bu isin egitimini alarak calisanlarin orani ise %17,8'dir. Galisanlarin %26'’si aylik olarak 1501 TL'den daha
yukari Ucret alirken, %39,7’si asgari iicret almaktadir. Galisanlarin %67,1’i yaptigi isten memnun olurken, %12,3'lin ise hic memnun olmadiklari saptanmistir.
Sonug olarak, Antalya Bélgesindeki alabalik isletmelerinde galisanlarin ekonomik durumlari ve sosyal kazanimlarinin daha (st seviyelere taginabilmesine yonelik
calismalarin yapilmasi ve adimlarin atilmasina gereksinim vardir. Antalya ilinin konumu itibariyle sektér, isveren ve calisanlarinin isbirligi ve galisanlarin sosyal
kalitelerinin ylikseltiimesi gerek sektériin gelisimi gerekse surdurilebilir yetistiricilik igin dnemlidir.

Anahtar kelimeler: Antalya, gékkusagi alabaligii, isletme, is¢i profili, sosyo-ekonomik analiz

GIRIS

Antalya ili genis bir cografik alana sahip olup, gerek
denize kiyisi (640 km sahil uzunlugu) gerekse igsu
kaynaklarinin zenginligi (21 akarsu, 16’nin (izerinde gél, baraj
goli ve golet) dolayisiyla su Uriinleri yetistiriciligi bakimindan
Onemli bir potansiyel tagimaktadir (Giimts ve Yilmaz, 2011).
Ulkemiz, i¢su baliklari yetistiriciligi bakimindan uygun kosullari
barindirmasi  dolayisiyla gerek isletme sayisi gerekse
yetistiricilik Gretim miktari agisindan onemli bir konuma
gelmistir. Nitekim Trkiye su Urtinleri yetistiriciliginde, Antalya
ili 2010 yilinda isletme sayisi olarak %4,69; isletme kapasitesi
olarak %?1,25; iiretim olarak % 1,15'lik bir paya sahiptir. ilin,
ulkemiz alabalik Uretimindeki payi ise %2,89'dur (Glimls ve
Yimaz, 2011; TUIK, 2011). Alabalik isletmeleri &zellikle
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Korkuteli, Alanya, Antalya/Merkez, Manavgat, Kemer, Finike
ve Kumluca ilgelerinde yodunlagsmaktadir. Manavgat nehrinde
ag kafeslerde alabalik yetistiriciligi yapan isletmeler genellikle
semirtme ve satis agirlikli olarak yetistiricilik faaliyeti
gostermektedirler. Isletme yogunlugu agisindan bu ilgeleri
Serik, Kas, lbradi, Giindogmus, Akseki ve Elmali takip
etmektedir. Antalya ili icin giderek blylyen su drnleri
yetistiriciligi sektorl, bélge ve (lke ekonomisi igin Gnemli
katma deger ve istihdam olusturmaktadir. Ayrica Antalya'nin
turizm kenti olmasi gerek sektdrin gelisimini gerekse sektor
calisanlarinin sosyal yasamlarini etkilemektedir. Aktif olarak
uretim yapan ve gelecekte kurulacak isletmelerin stirdGrilebilir
yetistiricilik gerceklestirebilmelerinde en 6nemli unsurlardan
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birisi calisanlarin sosyo-ekonomik durumlaridir. Bu nedenle
deniz ve gollerde balikgilik yapanlarin sosyo-ekonomik
durumlarina iligkin ayrintili galismalar yapilmakla birlikte (Avan
ve Soylu, 2007; Ergliden vd., 2007; Dogan, 2009; Yigit vd.,
2009; Uzmanoglu ve Soylu, 2012), kiltir balik¢iligi yapan
isletmelerde  yapisal  ve  biyo-teknik  Ozelliklerinin
belirlenmesine yonelik calismalar agirlik kazanmistir (Soylu,
1989; Cetin ve Bilgliven, 1991; Zengin ve Tabak, 1997,
Ustlindag vd., 2000; Rad ve Koksal, 2001; Emre vd., 2007;
Kocaman vd., 2002; Adigiizel ve Akay, 2005; Blyukgapar ve
Sezer, 2006; Yildiz vd., 2008; Karatas vd., 2008; Aydin ve
Sayill, 2009; Kayaci ve BlyUkcapar, 2011). Bununla birlikte
gokkusagi alabalgi yetistiriciligi yapan isletmelerdeki
calisanlarin sosyo-ekonomik durumlari ve demografik yapilari
lizerine yapilan galismalarin sinirli sayida oldugu gordilmustdr.
(Ustiindag vd., 2000; Emre vd., 2007; Dogan ve Yildiz, 2008;
Unal ve Franquesa, 2010; Emre vd., 2011). Alabalik
isletmelerinde  galisanlarin  sosyo-ekonomik  durumlarinin
arastinimasi  ve etkileyen faktorlerin ortaya konmasi,
calisanlarin  calisma kosullari ile yasam standartlarinin
ylkseltiimesine ve is verimliliklerinin arttinimasina olanak
saglayacakdir.

Bu arastirmada, Antalya Bdlgesindeki gkkusadi alabalig

isletmelerinde  calisanlarin  sosyo-ekonomik  yapilarinin
degerlendirilmesi amaglanmistir.

MATERYAL VE YONTEM

Bu calisma, Antalya ilinde faaliyet gdsteren alabalik
isletmelerinde  calisanlarin ~ sosyo-ekonomik  yapilarini
bellemek  amaciyla ~ 2012-2013  dretim  yilinda

gerceklestirimistir. llde ruhsatli 79 alabalik isletmesinin 61
adedinde 73 kisiyle gorlstlerek, tam sayim ydntemine gére
anket yoluyla elde edilen veriler degerlendirilmistir. Anketle,
isletme  calisanlarinin - demografik ve  sosyo-ekonomik
yapilarina iliskin bilgiler toplanarak analizi yapilmistir. Anket
kapsaminda calisanlarin memleketi, cinsiyet durumu, yasi,
medeni hali, isletmedeki pozisyonu, ddrenim dizeyi, sosyal
guvenlik durumu, vetistiricilik tecrlibeleri, meslegi secme
nedenleri, aylik gelir, tcret yeterliligi, meslek memnuniyeti gibi
sosyo-ekonomik Ozelliklerinin  belirlenmesine yonelik veriler
degerlendirilmeye calisilmistir.

Verilerin degerlendiriimesinde SPSS 15.0 slrim (SPSS
INC. Chicago, IL, USA) kullanilmigtir. Bazi sonuglar frekans
dagihimina gére ylzde olarak verilmistir. Meslek ve egitim
gruplarina gore sosyo-ekonomik parametrelerin
degerlendiriimesinde Ki-Kare testi kullaniimis ve 6nem
seviyesi %5 olarak segilmistir.

BULGULAR

isletmelerin yapisi, kapasite ve isletme faaliyet 6zellii
Tablo 1'de verilmistir. Elde edilen sonuglara; gére %78,7’sinin
29 ton/yil ve altindaki isletmelerden olustugu, %62,4Gnin
sahis-aile isletmesi ve %83,6'sinin karasal havuz yetistiriciligi
yaptigi gortlmustar.

isletmelerde calisanlarin bazi demografik ézellikleri Tablo
2'de verilmistir. Calisanlarin %69,8'inin  Antalya nifusuna
kayitl; %91,8'inin erkek; %53,4’linln 35-49 yas grubunda;
%78,1'inin evli; eslerin %50,7’sinin calismadidi; %42,5'inin 2
cocuk sahibi oldugu belirlenmistir.

Tablo 1. Antalya ilindeki ruhsatli alabalik isletmelerinin bazi genel dzellikleri
Table 1. Some general properties of licensed trout farms in Antalya province

Isletme Ozellikleri Frekans (N) Yiizde (%)
Kapasite dlcekleri (ton/yil)

Kiigiik 6lgekli (30>) 48 78,7
Orta 6lgekli (30=x<49) 5 8,2
Buyik olgekli (50<) 6 98
Yavru Uretimi (Adet) 2 3,3
Isletme yapisi

Sahis-Aile 38 62,4
Sirket-ortaklik 21 344
Kamu kurulugu 2 3.2
Isletme yetistiricilik ozelligi

Karasal havuz 51 83,6
Kafes 10 16,4

Tablo 2. Antalya llindeki ruhsatli alabalik isletmelerinde calisanlarin bazi
demografik ézellikleri

Table 2. Some demographic properties of employees in licensed trout farms
in Antalya province

Demografik Ozellikler Frekans (N) Yiizde (%)
Dogum yeri

Antalya 51 69,8
Isparta 8 11,0
Diger (Burdur, Mugla,

Denizli, Aydin, Ankara vb.) 14 19.2
Yas

20-34 24 32,9
35-49 39 53,4
50-64 10 13,7
Cinsiyet

Erkek 67 91,8
Kadin 6 8,2
Medeni hali

Bekar 15 20,5
Evli 57 78,1
Dul 1 14
Eslerin caligma durumu

Calisiyor 20 274
Galismiyor 37 50,7
Diger 16 219
Cocuk sayisi

Yok 17 23,3
1 9 12,3
2 31 425
3 9 12,3
4 ve lizeri 7 9,6

Caliganlarin sosyal durumlari ve ekonomik &zelliklerine
iliskin genel veriler ile mesleki ve egitim durumlarina gére
sosyo-ekonomik dzelliklerin degerlendirilmesi Tablo 3 ve 4'te
verilmistir. Ankete katilanlarin sosyal ve ekonomik durumlarina
iliskin genel veriler degerlendirildiginde; calisanlarin %61,6'sI
ilkogretim mezunu olup, %93,2'sinin  sosyal guvencesi
bulunmaktadir. Calisanlarin %50,7’si issizlik nedeniyle bu
meslekte calisirken, %39,7'sinin asgari Ucret aldigi, %50,7’sinin
aldigi Gcretten ve %67,1'inin ise yaptigi isten memnun oldugu
tespit edilmigtir (Tablo 3,4). Ki-kare testine gére meslek grubu
ile egitim durumu ve aylik gelir durumu arasindaki iligki
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istatistiksel olarak anlamli  bulunmustur (p<0,05). Egitim
durumunun aylik gelir, Ucret yeterliligi ve isten memnuniyet
acisindan istatistiksel olarak farklilik olmadigi goriliirken
(p>0,05), glincel gelismeleri takip etme agisindan istatistiksel
olarak farklilik bulunmustur (p<0,05).

Tablo 3. Antalya ilindeki ruhsatli alabalik isletmelerinde galisanlarin meslek
gruplarina gére bazi sosyo-ekonomik 6zelliklerinin degerlendiriimesi
Table 3. The evaluation of some socio-economic properties by occupational

groups of employees in licensed trout farms in Antalya province

Meslek grubu
Isveren  Miihendis Isci Toplam
N % N % N % N %
Sosyal giivence durumu

Yok 0 0 1 20 4 91 5 68
Var (SGK) 24 100 4 80 40 90,9 68 932
Toplam 24 100 5 100 44 100 73 100
Egitim durumu*

ilkégretim 13 542 0 0 32 727 45 616
Lise 6 25 0 0 9 205 15 206
Universite 5 208 5 100 3 68 13 178
Toplam 24 100 5 100 44 100 73 100
Meslegi tercih durumu

Aile meslegi 7 22 0 0 3 68 10 137
Egitimini aldi 3 125 4 8 6 136 13 178
Issizlik 3 125 1 20 33 75 37 507
Hobi-yatirm 11 458 0 0 2 46 13 178
Toplam 24 100 5 100 44 100 73 100
Mesleki tecriibe durumu

10 yildan az 7 292 2 40 25 56,8 34 46,6
11-20 yil 10 416 3 60 16 364 29 397
21 yildan fazla 7 22 0 0 3 68 10 137
Toplam 24 100 5 100 44 100 73 100
Ev miilkiyet durumu

Ev sahibi 2 91,7 1 20 25 56,8 48 658
Kiraci 0 0 0 0 9 205 9 123
i$letmelojman| 2 83 4 80 10 22,7 16 219
Toplam 24 100 5 100 44 100 73 100
Otomobil miilkiyet durumu

Var 20 833 3 60 14 31,8 37 50,7
Yok 4 167 2 40 30 682 36 493
Toplam 24 100 5 100 44 100 73 100
Aylik gelir durumu*

Asgari Ucret 2 84 1 20 26 591 29 397
750-1500 TL 5 208 3 60 17 386 25 343
1501 TL'den yukari 17 708 1 20 1 23 19 26,0
Toplam 24 100 5 100 44 100 73 100
Ucret yeterlilik durumu

Yeterli 12 50 2 40 23 523 37 507
Yeterli degil 12 50 3 60 21 47,7 36 493
Toplam 24 100 5 100 44 100 73 100
Isten memnuniyet durumu

Hayir 2 84 0 0 7 159 9 123
Memnun 17 708 5 100 27 614 49 67,1
Az memnun 5 208 0 0 10 22,7 15 20,6

Toplam 24 100 5 100 44 100 73 100
*Ki-kare testine gére meslek gruplari ile sosyo-ekonomik durumlar arasindaki
iliski anlamli bulunmustur p<0,05.

TARTISMA VE SONUG

Bu calismada, Antalya ilinde faaliyet gosteren alabalik
isletmelerinde galisanlarin sosyo-ekonomik olarak degerlendiriimesi
yapilmigtr. Antalya llindeki isletmeler (¢ kategoriye ayrilarak
gruplandinimigtir. Bu gruplandirmada; gevresel etki degerlendirme
(CED) raporu hazilama zorunlulugu olan 30 ton/yil esik tonajin
altindaki isletmeler kiigilk olgekli isletmeler, su drtnleri mihendisi

calistirma zorunlulugu olan 50 ton/yil esik tonaja kadar 30-49 ton/yil
arasi orta Olcekli isletmeler ve 50 ton/yil tizerindekiler ise blyik
Olcekli isletmeler olarak gruplandiriimistir. Bu gruplandirmaya gére
Antalya llindeki igletmelerin %78,7'si en yiiksek oranla kiigiik lgeKli
isletme grubunda yer almakta olup, %9,8'i bilytik 6lgekli, %8,2'si ise
orta 8lgekli isletmelerdir.

Tablo 4. Antalya ilindeki ruhsatli alabalik isletmelerinde galisanlarin egitim
durumlarina  gdére  bazi  sosyo-ekonomik  &zelliklerinin
degerlendiriimesi

Table 4. The evaluation of some socio-economic properties by educational
groups of employees in licensed trout farms in Antalya province

Egitim durumu
llkogretim  Lise  Universite Toplam
N % N % N % N %

Mesleki durum*

isveren 13 289 6 40 5 385 24 329
Miihendis 0 0 0 0 5 385 5 69
isGi 32 7M1 9 60 3 230 44 60,2
Toplam 45 100 15 100 13 100 73 100
Aylik gelir durumu

Asgari Ucret 21 467 4 267 4 308 29 397
750-1500 TL 14 311 8 533 3 231 25 343
1501 TL'den yukari 10 222 3 200 6 461 19 26,0
Toplam 45 100 15 100 13 100 73 100
Ucret yeterlilik durumu

Yeterli 26 578 4 267 7 538 37 507
Yeterli degil 19 422 11 733 6 462 36 493
Toplam 45 100 15 100 13 100 73 100
Isten memnuniyet durumu

Hayir 7 156 1 67 1 7,7 9 123
Memnun 29 644 8 533 12 923 49 671
Az memnun 9 20 6 40 O 0 15 205
Toplam 45 100 15 100 13 100 73 100
Giincel geligmeleri takip etme durumu*

Hayir 11 244 0 0 O 0 11 151
Radyo-TV 29 644 6 40 1 77 36 493
internet 0 0 3 20 4 308 7 96
Gorselveyazilibasn 5 112 6 40 8 615 19 260
Toplam 45 100 15 100 13 100 73 100

*Ki-kare testine gore egitim durumlari ile sosyo-ekonomik durumlar arasindaki
iliski anlamli bulunmugtur p<0,05.

isletmelerin %3,3'i (2 adet) yavru Gretimi (izerine faaliyet
gostermektedir (Tablo1). isletmelerin yapisi
degerlendirildiginde %62,4'Iik oranla sahis-aile isletmesinin
en yiksek oranda olmasi kigik Olgekli isletmelerin orani ile
paralellik gbstermektedir. Sahis-aile igletmelerini sirasiyla
sirket-ortaklik (%34,4) ve kamu kurulusu (%3,2) takip
etmektedir. Alabalik isletmelerin yetistiricilik 6zelligi yonyle
%83,6's1 karasal havuz yetistiriciligi ve %16,4'U ise kafes
yetistiriciligi yapmaktadir. Kafes baligi yetistiriciliginde, baraj
gollerinin  yani sira  Manavgat nehri 6énemli bir rol
Ustlenmektedir.

Gerek karasal havuz gerekse kafes balikgiligi yapan
isletmelerde calisanlarin bazi demografik yapilarina iligkin
dzellikler Tablo 2'de verilmigtir. Isletmelerde galisanlarin kayitli
oldugu niifus itibariyle %69,8'i Antalya nifusuna, %11,0'i
Isparta ve %19,2’si ise Burdur, Mugla, Denizli, Aydin, Ankara
gibi Tarkiye'nin farkli illerindeki nufusa kayith olduklari
saptanmigtir.

Bu ¢alisma kapsamindaki isletmelerde galisan personelin

yas dagiimlarinin 20 ila 64 arasinda degistigi ve 35-49
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yaslarinda olan calisanlarin %53,4 ile ilk sirada geldigi
gorlilmektedir. Emre vd. (2007) Akdeniz Bdlgesindeki alabalik
isletmelerinin yapisal dzellikleri (izerine yaptiklari calismada 40-
49 yas gurubundakilerin oranini %36,4 ile en yiiksek oranda
belirlemislerdir. Adiglizel ve Akay (2005) Tokat ili gékkusagi
alabalik isletmelerindeki yoneticilerin yas dagilimlarinin 28-57
arasinda ortalama 45,3 oldugunu saptamiglardir. Dogan ve
Yildiz (2008), Marmara Bolgesi Gokkusagi alabaligi
isletmelerinde galisanlarin - sosyo-ekonomik analizi (izerine
yaptiklarl  arastirmada; isletmelerde  galisanlarin ~ yas
dagilimlarinin 19-70 arasinda degistigi ve 30-39 ve 39-49 yas
grubunda olanlarin oraninin sirasiyla %29,1 ve %23,0 oldugunu
bildirmislerdir. Emre vd. (2011), Alabalik kafes yetistiriciliginin
mevcut durumuna yonelik yaptiklari galismada calisanlarin
yaslarinin 15-56 yas (izerinde degistigini, en ylksek yas
grubunun  26-30 yas grubunda  (%30,5) oldugunu
saptamiglardir.

Anket yapilan galisanlarin %91,8'inin erkek ve %8,2'sinin
ise kadin oldugu gérulmastir. Yetistiricilik sektorinin dzelligi
geregi kaba is glicli gerektirmesi erkek ¢alisan oraninin yiksek
olmasini beraberinde getirmektedir. Adigiizel ve Akay (2005),
Tokat ili alabalik igletmelerinin yapisal analizi lzerine yaptiklari
calismada galiganlarin %92,3'Unln erkek ve %7,57'sinin ise
kadin oldugunu bildirmiglerdir. Dogan ve Yildiz (2008)
calisanlarin ~ %86,5'ini erkek, %13,5ini kadin olarak
belirlemiglerdir.

Calisanlarin medeni durumlari incelendiginde %78,1'i evli,
%20,5'i bekar ve %1,4'0 duldur. Marmara Bélgesindeki alabalik
isletmelerinde calisanlarin %77,7'sinin evli, %18,9'unun bekar
ve %3,4'Unln dul olduklari ifade edilmektedir (Dogan ve Yildiz,
2008). Uzmanoglu ve Soylu (2012), Yeni Karpuzlu Baraj
Golindeki balikgilar Uzerinde yaptiklar arastirmaya gore
balikgilarin -~ %90,91’inin  evli, %9,09unun bekar oldugunu
bildirmiglerdir.

Eslerin calisma durumu y6nlyle degerlendirildiginde;
%50,7’sinin calismadigi, %27,4'lnin calistig, %21,9'unun ise
mevsimlik veya kismen calistigi belirlenmistir. Dogan ve Yildiz
(2008)'In yaptigi ¢alismada; eslerin %68,7'si ¢alismazken,
%31,3'U galismaktadir.

isletmede calisanlarin  cocuk sahibi olma  durumlari
incelendiginde %42,5 ile en yiksek oranda iki cocuga sahip
olduklar gorilmektedir. Bu durum Dogan ve Yildiz (2008)'in
yaptigi calismada ortaya konan Marmara Bdlgesindeki alabalik
isletmelerinde  calisanlarin  gekirdek aile yapisi  6zelligi,
Antalya’daki alabalik isletmelerinde caliganlarin aile yapisi ile
benzerlik gdstermektedir. Cocuk sahibi olmayanlarin oraninin
%23,3 olmas|, isletme calisanlarindan bekar olanlarin oranini
(%20,5) desteklemektedir. Uzmanoglu ve Soylu (2012)’ya gére
Yeni Kapuzlu Baraj Gollindeki balikgilarin hane halki sayisi
%68,18 ile en yiksek oranda 2,4 kisidir.

Antalya ilindeki alabalik isletmelerinde calisanlarin egitim
durumlari incelendiginde; %61,6'si ilkdgretim, %20,6'si lise,
%17,8inin  (niversitt  mezunu  olduklar  saplanmigtir.
Galiganlarin - mesleki  durumlarina gdre egitim  durumlar

degerlendirildiginde  isveren  galisanlarin =~ %54,2’si,  isgi
calisanlarin - %72,7’si ilkdgretim mezunu olup, mihendis
caliganlarin tamami ise Cniversitt mezunudur (Tablo 3).
Ustlindag vd. (2000) Karadeniz Bolgesinde yetistiricilik yapan
isletme sahiplerinin %70,8'inin ilkdgretim, %9,8'inin lise ve
%17,1inin  Universite mezunu olduklarini  saptamiglardir.
Adigiizel ve Akay (2005) Tokat ilindeki isletme sahiplerinin
%68,3'tiniin ilkdgretim, %5,2’sinin lise ve %26,3'linin (niversite
mezunu olduklarini  belirlemiglerdir. Akdeniz Bolgesindeki
alabalik vetistiriciligi yapan isletme sahiplerinin %78,3'Uinlin
ilkdgretim ve lise mezunu, %19,7'sinin ise Universite mezunu
olduklarini belirlemislerdir (Emre vd., 2007). Dogan ve Yildiz
(2008) yaptiklar aragtirmada alabalik isletmelerinde caliganlarin
%68,3'tiniin ilkogretim, %20,2'sinin lise ve %9,5'inin (iniversite
mezunu oldudunu belirlemislerdir. Emre vd. (2011) Alabalik
kafes yetistiriciliginin mevcut durumuna ydnelik yaptiklari
calismada calisanlarin %46,72'si ilkbgretim, %18,93'U lise ve
%33,43'Unln dniversite mezunu olduklarini bildirmislerdir. Bazi
Baraj gdllerindeki balikgilarin egitim durumlari dzerine yapilan
calismada; ilkogretim mezunu olanlar %80,72-%100 arasinda
degismektedir (Dartay vd., 2009; Yigit vd., 2009; Uzmanoglu ve
Soylu, 2012). Arastirmamiz  kapsamindaki igletmelerde
calisanlarin egitim diizeyleri ile diger arastiricilarin farkli bolge
ve illerdeki isletmelerden elde etmis olduklari sonuglar arasinda
benzerlikler gorlimis olup, Ozellikle Gniversite mezunu
calisanlarin orani (izerine su Urinleri miihendislerinin sektdrde
calismalarinin etkili oldugu sdylenebilir.

Alabalik isletmelerinde calisanlarin sosyal agidan énemli
gostergelerinden birisi sosyal glvencelerinin varligidir. Bu
arastirmada calisanlarin %93,2'sinin bir sosyal glivenceye sahip
olduklari gdrlimlstir. Meslek gruplarina gére ise igveren
calisanlarin  tamami, miihendis calisanlarin %80’ ve isgi
calisanlarin %90,9'u sosyal glivenceye sahiptir (Tablo 3).
Benzer calismalarda Marmara  Bolgesindeki  alabalik
isletmelerinde ¢alisanlarin %89,2 oraninda (Dogan ve Yildiz,
2008), iznik gélinde giimiis bali§i avciligi yapan balikgilarin
%73 oraninda sosyal glvenceye sahip oldugu bildirilmistir
(Dogan, 2009).

Anket uygulanan galisanlarin %60,2’sinin is¢i, %32,9'unun
isveren (aile bireyi), %6,9'unun su Urtinleri mihendisi olduklari
saptanmistir (Tablo 4). Bununla birlikte egitim durumlarina gére
mesleki durumlari karsilastinidiginda ise ilkogretim mezunu
calisanlarin %71,1'i, lise mezunu galiganlarin %60’ is¢i galigan
olup, Universite mezunu galisanlarin adirlikli olarak isveren ve
mihendis galisan olduklar anlagiimaktadir. Dogan ve Yildiz
(2008) alabalik isletmelerinde calisanlarin = %33,8'inin  isgi,
%31,7inin aile bireyi; Ustiindag vd. (2000) ise calisanlarin
%50,7'sinin aile bireyi, %23,4'Unin is¢i oldugunu rapor
etmislerdir. Bu galismada elde edilen sonuglar Dogan ve Yildiz
(2008)'in sonuglari ile benzerlik gdstermekle birlikte Antalya
Bélgesindeki  kiiglk olgekli isletmelerde galisanlar  aile
bireylerinden olusurken, orta ve blylk kapasiteli isletmelerde
calisanlarin isGilerden olusmasi bu isletmelerin
kurumsallastigina isaret etmektedir.
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Antalya bdlgesindeki alabalik isletmelerinde calisanlarin
meslegi terch nedenleri arastiridiginda; %50,7 oraninda
issizlik, %17,8 oraninda hobi-yatirim veya meslegin egitimini
almis olmak ve %13,7 oraninda aile meslegi olmasi gelmektedir
(Tablo 3). Mesleki duruma gore; isveren galisanlarin %45,8'i
hobi-yatirim, mihendis ¢alisanlarin %80'i egditimini aldidi igin ve
is¢i calisanlarin %75'i ise igsizlikten bu mesledi tercih ettikleri
gorilmektedir. Calisanlarin %46,6'sinin 10 yildan daha az
mesleki tecrlibeye sahip olduklari gérliimustir (Tablo 3). Meslek
gruplarina gore mesleki tecriibe; isveren galisanlarda %41,6 ve
mihendis calisanlarda %60 ile 11-20 yil arasinda iken, isci
calisanlarda %56,8 ile 10 yidan daha azdir (Tablo 3).
Isletmelerde uzun sireli is tecriibesine sahip olanlar isletme
sahibi aile bireyleri ile miihendis galisanlar olurken, kisa siireli is
tecriibesine sahip olanlar ise is¢i ve diger calisanlardan
olusmaktadir. Dogan ve Yildiz (2008) alabalik yetistiriciligi
sektorinde sirekliligi olmayan iggilerin oraninin %34,5 ile 1-5 yil
arasinda degistigini bildirmektedir. Bu oran; bu arastirmadaki
vasifsiz isgilerin calisma sireleri ve oranlari ile benzerlik
gostermektedir. Ancak, bu arastirmada 11 yil ve (zerinde
calisanlarin orani toplamda daha yiiksek bulunmustur (%53,4).
Antalya Bdlgesindeki alabalik isletmelerinde ¢alisanlarin 11 yil
ve Uzerinde meslek tecrlibesine sahip olmalari caligsanlarin
biyik cogunlugunun aile bireylerinden olusmasina baglanabilir.

Calisanlarin aylik gelir dagiimlari incelendiginde; %39,7'si
asgari Ucret ile gecimlerini saglar iken, %34,3'0 750-1500
arasinda ve %26's1 ise 1501 TL'nin tzerinde Ucret almaktadir
(Tablo 3). Meslek gruplarina gére calisanlarin aylk gelir
durumlari incelendiginde; isveren calisanlarin %70,81 1501
TL'den yukari, miihendis galisanlarin %601 750-1500 TL ve isgi
calisanlarin %59,1'inin asgari (cret aldiklari gorilmektedir
(Tablo 3). Caliganlarin egitim dlizeylerine gore aylk gelir
durumlari  degerlendirildiginde  ise  ilkégretim  mezunu
calisanlarin - %46,7’si asgari Ucret alirken, lise mezunu
calisanlarin %53,3'0 750-1500 TL ve (Universite mezunu
calisanlarin %46,1'i 1501 TL'nin Uzerinde aylik Ucret almaktadir
(Tablo 4). Ankete katilan isletme calisanlarinin %50,7’si aylik
olarak aldiklari Ucretin yeterli oldugunu distinmektedir. Aylik
Ucret  yeterlilik  durumu  meslek  gruplarina  gdre
karsilastiridiginda; mihendis calisanlarin = %601  aldiklari
ucretten memnun olmadigini, isveren galisanlarin %507si ile isGi
calisanlarin %52,3'U aylik (icretlerinden memnun olduklarini
bildirmiglerdir (Tablo 3). Egitim durumlarina goére ise lise
mezunu caliganlarin - %73,3'0 aylik (cretlerinin  yetersiz
oldugunu bildirmiglerdir. ilkégretim mezunu calisanlarin %57,8'i
ve Universite mezunu calisanlarin %53,8'i ise aylik Ucretlerinin
yeterli oldugunu distinmektedirler (Tablo 4). Antalya'daki
alabalik isletmelerinde calisanlarin isten memnuniyet durumlari
aragtinldiginda %67,1’i memnun, %20,5'i az memnun, %12,3'd
memnun olmadiklari saptanmistir. Meslek gruplarina gore isten
memnuniyet durumu analiz edildiginde; igveren galisanlarin
%70,8'i, mihendis calisanlarin tamami, isgi galisanlarin
%61,4'U islerinden memnundur (Tablo 3). Calisanlarin egitim
durumlarina gore; ilkdgretim mezunu calisanlarin %64,4', lise
mezunu galisanlarin %53,3'0 ve Universite mezunu galisanlarin
%92,3’Gntin - memnun oldudu g6zlenmigtir (Tablo 4). Bu

sektdrde calismaktan memnun olanlarin oraninin yiiksek olmasi
isletmede galiganlarin aylik maaslarinin tatminkar olmasi, kiiglk
Olgekli isletme sayisinin fazlaligina bagli olarak isletme sahibi ve
aile galisanlarinin etkili oldugu distnilmektedir.

Calisanlar agisindan is memnuniyetinin gostergesi olarak ev
ve otomobil sahibi olma durumlarina bakildi§inda; %65,8inin ev
sahibi, %50,7’sinin ise otomobil sahibi olduklari goriimUgtir.
Meslek gruplarina gore ev ve otomobil sahibi olma durumlari
incelendiginde isveren calisanlarin %91,7i, is¢i calisanlarin
%B56,8 ev sahibidir. isveren calisanlarin %83,3'l, miihendis
calisanlarin - %60'1 otomobil sahibi olup, isGi calisanlarin
%68,2'sinin otomobili yoktur (Tablo 3). Dogan ve Yildiz (2008)
tarafindan Marmara Bolgesindeki alabalik isletmelerindeki
calisanlarin %59,5'i ev, %46,6'sI otomobil sahibidir. Elde edilen
sonuglar arastirmacilarin bulgulari ile benzerlik géstermektedir.
Diger taraftan géllerde balikgilik yapanlarin ev mlkiyet durumlar
%73,3-83,3 arasinda degisiklik gdstermektedir (Dogan, 2009).

Ukemizdeki ve diinyadaki giincel gelismelerin gesitl
vasitalarla takip edilmesi entelektliel birikim agisindan oldukca
onemlidir. Bu baglamda Antalya Bélgesinde faaliyet gsteren
alabalik isletmelerinde calisanlarin glincel gelismeleri takip etme
vasitalar arastiridiginda; calisanlarin -~ %49,3'Unin  radyo-
televizyon, %9,6'sinin internet, %26'sinin  gorsel ve yazili
basindan (radyo-televizyon, internet, gazete-dergi) yararlanirken,
%15,1'inin giincel gelismeleri takip etmedikleri belirlenmistir
(Tablo 4). Egitim dlizeylerine gdre; ilkdgretim mezunu galisanlarin
%64,40 ve lise mezunu calisanlarin %401 radyo-televizyon
araciligiyla, dniversite mezunu calisanlarin %61,5 gorsel ve
yazili basindan yararlanarak glncel gelismeleri takip ettikleri
saptanmigtir.

Antalya Bolgesi su Uriinleri (retimi bakimindan 6nemli bir
potansiyel tasimaktadir. Ozellikle Antalya'nin turizm sehri olmasi
bu sektdriin 6nemini daha da arttirmaktadir. Kiltr alabaligi satigi
ve pazarlamas! bakimindan énemli bir pazar alani olan Antalya
Bolgesindeki alabalik igletmeleri ve galisanlarinin dnemi her
gegen gin defer kazanmaktadir. isletmelerin  biiyik
cogunlugunun yerlesim alanlarina yakin su kaynaklari Uzerinde
yodunlasmis olmasi calisanlarin tiketiciler ile etkilesimlerini,
sosyal faaliyet, kitle iletisim ve haberlesme araglarini aktif olarak
kullanmalarini arttirmaktadir. Bu sosyo-ekonomik etkilesimler
calisanlanin is verimiiligi ve sektor gelisimini olumiu yénde
etkilemektedir. Ayrica isveren-calisan uyumu, calisanlarin sosyal
kazanimlarinin iyilestirimesi ve piyasa kosullarinin - saglikii
algilamasina katkida bulunmaktadir.

Sonug olarak, Antalya Bolgesindeki alabalik isletmelerinde
galisanlarin ekonomik durumlari ve sosyal kazanimlarinin daha
Ust seviyelere taginabilmesine yonelik galismalarin yapilmasi ve
adimlarin atimasina gereksinim vardir. Antalya ilinin konumu
itibariyle sektdr, isveren ve caliganlarinin isbirligi ve caliganlarin
sosyal kalitelerinin yukseltiimesi gerek sektériin gelisimi gerekse
strdUrulebilir yetistiricilik icin oldukga 6nemlidir.

TESEKKUR )
Bu galisma, Akdeniz Universitesi Bilimsel Arastirma Projeleri
Koordinasyon Birimi tarafindan (Proje no: 2012.02.0121.016)
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desteklenen proje kapsaminda gergeklestiriimistir. Bu calismanin
gerceklesmesinde katkisi olan Antalya Bodlgesindeki alabalik
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Catch and selectivity of 40 and 44 mm trammel nets in small-scale
fisheries in the Antalya Bay, Eastern Mediterranean

Antalya Korfezinde (Dogu Akdeniz) kuguk olgekli balikgilikta kullanilan 40
ve 44 mm fanyali uzatma aglarinin av ve segiciligi

M. Tunca Olguner ¢ M. Cengiz Deval’

Akdeniz University, Faculty of Fisheries, TR-07058 Antalya, Turkey
*Corresponding author: deval@akdeniz.edu.tr

Ozet: Calisma Mayis-Haziran 2012 tarihleri arasinda 10-55 m derinliklerde Antalya Korfezinde gergeklestirildi. Ug dnemli ekonomik balik tiirii igin (Pagellus
acarne, Pagellus erythrinus ve Mullus barbatus) fanyali aglarin (40 ve 44 mm) boyut segicilikleri tahmin edildi. ANOVA ve K-S testleri bu Ug tirlin ortalama
uzunluk ve boy frekans dagiimlarinin kullanilan aglara gore farkli oldugunu ortaya koymustur. Segicilik verilerinin tahmininde GILLNET bilgisayar programi
kullanilarak dért tek-modlu (normal scale, normal location, gamma ve log-normal) ve bir de iki-modIu (bi-normal) modeller uygulandi. Kullanilan fanyali ag verileri
icin en iyi uyumu bi-normal model vermistir. Av verimi agisindan iki ag arasinda belirgin bir fark bulunmustur. 40 mm’lik ag ekonomik tiirleri, 44 mm’lik ag ise
iskarta tirleri digerlerinden daha ¢ok avlamaktadir. Bi-normal model kullanilarak, 40 ve 44 mm fanyali aglarda yakalanan barbun, kirma mercan ve yabani
mercan tlrlerinin optimum yakalanma boylari sirasiyla, 17.0 ve 18.7, 13.9 ve 15.3, 15.7 ve 17.5 cm olarak belirlendi.

Anahtar kelime: Fanyali ag, boy segicili§i, Pagellus acarne, Pagellus erythrinus, Mullus barbatus, select methodu, Antalya Korfezi.

Abstract: The study was carried out between May and June 2012 in a coastal area with 10-55 m depth in the Antalya Bay. Size selectivity of two trammel nets
(40 mm and 44 mm) was studied for three important targeted species (Pagellus acarne, Pagellus erythrinus and Mullus barbatus). The ANOVA test and the
Kolmogorov-Smimnov test indicated the mean length and length frequency distribution by pairwise comparisons between different mesh sizes, which were
significantly different for each species. Four uni-modal (normal scale, normal location, gamma and log-normal) and single bi-modal (bi-normal) models were fitted
to the data. The bi-modal model selectivity curve gave the best fit for the trammel nets data. A clear difference was found in catching efficiency. The higher
economical catch rate was obtained with a mesh size of 40 mm, while the 44 mm mesh caught more discard species than other. For red mullet, common
pandora, and axillary sea bream, modal lengths in the 40 and 44 mm mesh sizes, using the bi-modal model were, 17.0 and 18.7, 13.9 and 15.3, 15.7 and 17.5

cm, respectively.

Keywords: Trammel net, size selectivity, Pagellus acarne, Pagellus erythrinus, Mullus barbatus, select method, Antalya Bay.

INTRODUCTION

Setnets are passive fishing gears, consisting of vertical
walls of netting kept upright in water columns by means of
float and sinkers and set perpendicular to the direction of the
movement of the target fish (Hameed and Boopendranath,
2000). The gear, due to the simplicity of its design,
construction, operation and low investment cost has been very
popular among small-scale fishers (Dinger and Bahar, 2008).

Antalya city has 640 km of coastal length and small-scale
fisheries has an important role. There are 690 fishing vessels
and 97% of them, are smaller than 12 m length (Anonymous,
2011). Small-scale fishers use mainly gill and trammel nets
with different mesh sizes. The quantity of netting used in the
gill and trammel net fisheries has traditionally been 15 - 30
panels per boat with a crew of two or three. Trammel nets are
used in the fisheries to catch a variety of demersal species,
with different combinations of gear characteristics (mesh size,
net height) fishing areas, depth and seasons.

© Published by Ege University Faculty of Fisheries, Izmir, Turkey

The trammel net design enables the catching of fish by
two different processes: (a) gilling and entangling, like
conventional gill nets, and (b) trapping large fish in the bags of
the inner netting (Karakulak and Erk, 2008). Trammel nets are
generally considered to be less size selective than gill nets. If
a significant proportion of individual fish are pocketed or
trammeled, then the selectivity curve may not fall to zero or
even have a descending limb, implying that very few fish
escape after coming into contact with the trammel net (Erzini
et al., 2006).

In Turkish seas, numerous selectivity studies have
focused mainly on gill nets (Aydin et al., 1997; Ozekinci,
2005; Kara, 2003; ézyurt and Avsar, 2005; Aydin and Metin,
2008; Dinger and Bahar, 2008; Ayaz et al., 2011), and there
are few reports dealing with trammel nets. However, there
are only three published studies on trammel nets used in
Turkish seas. The SELECT method was used to estimate the
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selectivity of trammel nets used for the five most economically
important species, bogue (Boops boops), annular sea bream
(Diplodus annularis), striped red mullet (Mullus surmuletus),
axillary sea bream (Pagellus acarne) and blotched picarel
(Spicara maena) in the northern Aegean Sea (Karakulak and
Erk, 2008), the gilthead bream (Sparus aurata) in the
iskenderun Bay (Akamca et al, 2010) and the common
dentex (Dentex dentex) in the southern Aegean Sea (Aydin
and Stimer, 2010). There is no published study on the size
selectivity of either gill or trammel nets in the Antalya Bay.

The aim of the present study was to determine the catch
amounts and the selectivity of two multifilament trammel nets
(40 and 44 mm), by providing information that is required for
the evaluation of appropriate regulatory controls. These
controls aim to ensure a sustainable fishery for three
economically important species for small scale fisheries in the
Antalya Bay; the axillary sea bream Pagellus acarne, common
pandora Pagellus erythrinus and red mullet Mullus barbatus.

MATERIALS AND METHOD
Sampling Area and Gears

This study was carried out between May and June 2012 in
a coastal area with 10-55 m depth in the Antalya Bay, Eastern
Mediterranean. A commercial vessel “Melisa K.”, 7.0 m in
length with an engine power of 11.5 HP, was used for the
trials.

A total of 1400 m (2x700 m) of multifilament trammel nets
with two different mesh sizes for the inner panel (40 and 44
mm) were used for the study. Other than the mesh sizes, all
other specifications (length, hanging ratio, twines and colors)
of the trammel nets were identical. The inner panels of the
trammel net had a depth of 50 meshes, the twine was 210d/2
no and, with a hanging ratio of 0.50 on the float rope and 0.52
on the lead rope. The outer panels of the trammel nets had a
mesh size of 200 mm with a depth of 5 meshes; the twine was
210d/4 no. The vertical slack of the trammel nets was 0.50.

The two nets were tied end-to-end in a single gang and
their position was changed at each trial to achieve similar
catch probability (Fabi et al., 2002). The trammel nets were
lowered into the sea before sunset, generally parallel to the
bathymetric line, and retrieved before sunrise. The fishing
trials lasted between 10 and 12 hours. During the study period
a total of 15 trammel net samplings were conducted.

The total catch was transported in an ice box for further
identification in the laboratory. In the laboratory, all species,
whether they were commercial or not, were sorted out by
mesh, identified according to species level, and weighed.
Total lengths (TL) were measured to the nearest millimeter.

Data analysis

To determine whether the mean total lengths of the
retained fish species increases with mesh size, a two-way
ANOVA analysis was performed using the General Linear
Model procedure in SPSS (Version 18). In order to evaluate
the differences between size frequency distributions of the
species against nets, the Kolmogorov-Smirnov goodness-of-fit

test (K-S) for two samples [HO=FA(x)=FB(x)] was applied, with
a significance level of £95% (a = 0.05) (Zar, 1996).

The SELECT method (Millar, 1992; Millar and Holst, 1997;
Millar and Fryer, 1999) was used to estimate the selectivity of
the trammel nets. For a given length class, /, the numbers of
fish, nj, that encounter the trammel net j are assumed to be
observations of independent

Poisson random variables,

nj= Pois (pj Airi(/))

where the expected count, p; A, is the product of the
abundance of length class / fish, A, and the relative fishing
intensity of the trammel net j, p;. Relative fishing intensity of a
trammel net is a combined measure of fishing effort and
fishing power (Millar and Holst, 1997).

The log-likelihood of nj is

212 {nilog [ Al i (D} pi N 1y (1) }

Four uni-modal and the single bi-modal (bi-normal)
models were calculated using the GILLNET (Generalised
Including Log-Linear N Estimation Technique) (ConStat, 1998)
computer program.

Each selection curve was fitted twice, first under the
assumption of equal fishing power of the trammel nets and
then again, assuming fishing power to be proportional to mesh
size. Each mesh size was fished with equal effort and hence
fishing power is the same as fishing intensity. The lower value
of model deviance indicated a better fit for both normal
selection curve models (fixed and proportional spread) (Millar
and Holst, 1997; Millar and Fryer, 1999).

Once a model has been fitted, the standard maximum
likelihood theory provides various tools for validation of the
goodness of fit. The most important single statistic is the
deviance, D. As a general rule of thumb the deviance and the
degrees of freedom (df) should be within the same order of
magnitude. If D/df > 1 datas are said to be over-dispersed
(Holst, 1996). A more detailed source of information on how
the fit can be disadvantageous can be found by looking at
residual plots. A good fit is characterised by “small” and
“‘randomly” distributed residuals (Holst, 1996). Goodness of fit
was evaluated by comparing the value of D/df and examining
the deviance residual plots, with the lowest value for the ratio
Didf corresponding to the best fitting model (Fonseca et al.,
2005).

RESULTS

Fifteen successful trials yielded a total weight of about
106.1 kg of 22 marketable species. Among the marketable
species caught in the trammel nets, the axillary sea bream
Pagellus acarne was the most abundant species (29.4% of
the catch in weight), followed by 14.0% common pandora
Pagellus erythrinus and 13.0% red mullet Mullus barbatus.
69.5% of the total catch was obtained from the 40 mm net,
and the rest of the 30.5% catch was obtained from the 44 mm
net. Mean CPUE for two nets were 0.70 kg/100 m and 0.31
kg/100 m, respectively. Table 1 presents the number and
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weight caught per net for each of the twenty-two commercial
species separately. Table 2 presents the number and weight
caught per net for each of the thirteen discarded species
separately. 64% of the 11.30 kg total discard was obtained
from the 44 mm net while the rest of the 36% was obtained
from the 40 mm net.

Table 1. Catch data for commercial species for two trammel nets.

40 mm 44 mm
Species N kg N gr
Mullus barbatus 247 13.797 166 11.284
Pagellus erithrinus 369 14.883 196 9.192
Pagellus acarne 774 31219 164 6.209
Boops boops 64 3.896 9 0315
Saurida undosquamis 12 1.288 6 0.625
Bony fishes Trachurus trachurus 13 0.698 4 0.243
Spicara sp. 29 0810 22 0497
Esox sp. 1 0110 - -
Upeneus moluccensis 16 0.589 11 0.490
Mullus surmeletus 18 1.588 8 0.736
Scomber japonicus 9 0.353 6 0.147
Scorpaena porcus 1 0111 1 0121
Parapenaus longirostris 5 0.025 3 0.018
Penaeus semisulcatus 2 0.067 4 0.156
Melicertus hathor 79 1572 12 0.184
Crustaceas Penaeus japonicus 15 0.419 6 0.208
Aristeus antennatus 2 0.046 1 0.014
Metapenaeus monoceros 6 0.102 3 0.042
Parapandalus narval 4 0.023 - -
Callinectes sapidus 1 0257 10230
Cephalopods Octopus vulgaris 1 1400 1 1.500
Sepia officinalis 4 0.567 1 0114
y= 1.672 73.821 625 32.326
Table 2. Catch data for discards species for two trammel nets.
40 mm 44 mm
Species N kg N kg
Citharus linguatula 35 0959 70 2.079
Serranus cabrilla 26 1.023 12 0.462
Bony fishes Trachinus draco 5 0.167 2 0.063
Botus podas 12 0113 10 0.102
Uranoscopus scaber 10278 2 0.541
Equulites klunzingeri 4 0.044 3 0.034
Erugosquilla massavensis 30 0.496 18 0.346
Crustacea Charybdis longicollis 18 0216 25 0.235
Calappa calappa 10337 1 0334
Myra subgranulata 1 0015 2 0.025
Torpedo marmorata - 6 2125
Elasmobranches Torpedo torpedo - 1 0425
Molluscs lllex sp. 1 0437 1 0450
>= 133 4.085 153 7.223

The results from the two-way ANOVA revealed that the
mean total lengths increased with the mesh size for tree fish
species. The two sample K-S tests indicated that the pairwise
comparisons between different mesh sizes were significantly
different for different species (Table 3).

Pagellus acarne was the most abundant fish species with
938 specimens. The majority of P. acarne were concentrated
within the range of 12-16 cm, thus below the 15 cm first

maturation size (FMS: 14.5 cm, Kinacigil et al., 2008); length
frequency distribution was bi-modal with a minor peak at 8 cm
and a major peak at 14 cm (Figure 1a). They were mostly
captured in the 40 mm mesh panels, with about 61% of the
catch constituted by undersized fish, and for the 44 mm
panels this percentage was about 54%.

Common pandora was the second most abundant species
with 565 specimens. P. erythrinus had a length range of
approx. 11.75 - 19.75 c¢m, with the majority of specimens
between 12 and 16 ¢cm (Figure 2a). For common pandora, a
uni-modal distribution clearly showed a peak at 14 cm. More
than 65% and 55% of P. erythrinus below a 15 cm minimum
landing size (MLS) were retained, for the 40 and 44 mm mesh
panels, respectively.

A total of 413 red mullet were caught in the trials and most
fish (60%) were caught using the 40 mm mesh size. Length
frequency distributions were unimodal with the mode at 16 cm
(Figure 3a). The majority of red mullet were 15 - 20 cm in
length in both trammel nets, with a length class range of
10.75-22.25 c¢cm. The proportion of the specimens retained
below the MLS of 13 cm were from the 40 and 44 mm nets,
1% and 6%, respectively.

Data were too scarce for haul-by-haul selectivity
estimation and therefore data were pooled for all species.
However, for three of the species (red mullet Mullus barbatus,
common pandora Pagellus erythrinus and axillary sea bream
Pagellus acarne), a pooled estimation of the selectivity was
able to be carried out.

Table 4 shows the results of the fits for the four uni-modal
and the single bi-modal models, while the modal lengths and
spread values of the selection curves corresponding to the
best fit model are shown in Table 5. The fitted selectivity
curves for the two trammel net mesh sizes for M.barbatus, P.
eriythrinus and P. acarne are shown in Figures 1b, 2b, and 3b,
as well as the corresponding deviance residuals for each
species (Fig. 1c, 2c, and 3c).

The bi-normal model provided the best fit and yielded the
lowest values of Didf for M. barbatus, P. erythrinus and P.
acarne, with 1.61, 1.0 and 1.1, respectively. The value of D/df
for P. erythrinus and P. acarne does not indicate an over
dispersion, but for M.barbatus it does indicate a slight over
dispersion and/or severe lack of fit. Model deviance of bi-
normal selection curves for three species were not influenced
by the fishing power assumption. Mesh size had an effect on
the selectivity and the modal lengths of three species and the
spread values increased with mesh sizes. For red mullet,
common pandora, and axillary sea bream, modal lengths in
the 40 and 44 mm mesh sizes, using the bi-modal model
were, 17.0 and 18.7, 13.9 and 15.3, 15.7 and 17.5 cm,
respectively.

Table 3. Mean total lengths and their standard errors (SE) of tree species, the results of two-way ANOVA pairwise comparisons and
Kolmogorov-Smirnov (K-S) test results for comparing length frequency distributions between nets.

Mesh N  Mean (+SD) Mesh N  Mean (+SD) t-test K-S test
M. barbatus ~ 40F 247  16.3+2.00 44 166  17.5+2.53  4.922,p<0.05 0.362>0.136, p<0.05
P.erythrinus ~ 40F 369  14.5+1.20 44 196 15.1+1.02  6.049,p<0.05 0.280 > 0.121, p<0.05
P. acarne 40F 774 13.2+1.01 44 164  13.943.29  4.238,p<0.05  0.306 > 0.119, p<0.05

169



Olguner and Deval, Ege J Fish Aqua Sci 30(4): 167-173 (2013)

P.acarne

QD
o~

wE

7 8 9 10 11 1 3014 15 16 17 18 19 20 21 22 2 L P P
Total length (cm) Total lengeh fcm)
z . - - — - -
O OC OO O

¢c «/Ooc 0 00 QOoooCce@-

g

:

:

i“«@e © 00 Q00 - O

8 9 10 1 12 14 15 16 17 18

Figure 1. P. acarne: (a) Length frequency distributions, (b): Selectivity curves of trammel nets, (c): Deviance residual plot. Open circle

200

Number

Figure 2. P. erythrinus: (a) Length frequency distributions, (b): Selectivity curves of trammel nets, (c): Deviance residual plot. Open circle

13
Total length (cm)

indicates a positive residual and full circle indicates a negative residual.

P ervthrimus —0F !
- 44F N,
——Pooled » \
, .
\
a |
F n
E:S ! L
; g
; ‘
= /‘ o
8 s 10 11 12 13 14 15 16 17 18 19 20 2 23 - .
e
E«l O @ o @ O 0 @ O o ) e @ o .
c i
= ~
ic] @ 0 o 0 @ e (O e oo O ') o
12 13 14 15 16 17 18 19 20

Total length (cm)

indicates a positive residual and full circle indicates a negative residual.

M barbarus

Siectivty

15 i
N\ - ;'
0 o :
B 9 1 112 13 14 15 16 17 18 19 20 21 22 13 e o
Total length (cm) 2 = = = = = = = = =
.
£ —~ N - S
£ 44 ) ( ) o -0 O )
te QOO 9000 - @ Cee0 - eee( D
2
®
: ) . -
C iy o0@@P o coce -0 e00@-000Q®
11 12 13 14 15 16 17 18 19 20 21 22

Total length (cm)

Figure 3. Mullus barbatus: (a) Length frequency distributions, (b): Selectivity curves of trammel nets, (c): Deviance residual plot. Open

circle indicates a positive residual and full circle indicates a negative residual.

170




Catch and selectivity of 40 and 44 mm trammel nets in small-scale fisheries in the Antalya Bay, Eastern Mediterranean

Table 4. Selection parameters for M. barbatus, P. erythrinus and P. acarne estimated by the SELECT method (MD: Model deviance, df: degree of freedom).

Equal fishing powers

Fishing power a mesh-size

Species  Model Parametrelers M.D. Parametrelers M.D. df p-value
Normal scale  (k1, k2) = (0.45167, 0.05509)  63.7 (k1, k2)=(0.37563, 0.03939) 63.6 22 0.0000
Normal location (k, 0) = (0.44910, 2.56953)  67.7 (k, 0) =(0.37289, 1.68820) 67.7 22 0.0000
Gamma (k, a) = (0.00835, 54.84526)  67.7 (k, a) = (0.00434, 87.99562) 67.7 22 0.0000
M. barbatus Log normal (W1, 0) =(2.91311,0.14670)  70.8 (u1, 0) =(2.72531, 0.10958) 70.8 22 0.0000
(k1,ka,ks,ka,c) = (0.42321, 30.8 (k1,kzkaksc) = (0.34388,  30.7 19 0.0437
Bi-normal 0.02845, 0.65042, 0.01601, 0.41407,
0.14232, 0.60070) 0.04806, 2.07397)
Normal scale  (k1, k2) = (0.38516, 0.04079) 33.2 (k, 0) =(0.38942, 0.04052) 33.2 13 0.0217
Normal location (k, o) = (0.38221, 1.76846)  27.6 (k1, k2)= (0.38685, 1.77917) 27.6 13 0.0053
Gamma (k, a) = (0.00465, 83.33448) 275 (k, a) = (0.00465, 84.33448) 27.6 13 0.0217
P. erythrinus Log normal (M1, 0) = (2.73880, 0.0.11772) 25.4 (u1, 0) = (2.75151,0.11272) 25.3 13 0.0364
(K1,ka,ks,ka,c) = (0.34665, 10.0 (k1,k2,ks,kec) = (0.34759,  10.0 10 0.4558
Bi-normal 0.01774, 0.43628, 0.01774, 0.44277,
0.05347, 2.49643) 0.05296, 3.15928)
Normal scale  (k1, k2) = (0.42557, 0.03477)  28.1 (k1, k2)=(0.42829, 0.03461) 28.1 16 0.0310
Normal location (k, 0) = (0.45209, 1.97370)  37.0 (k, o) = (0.45698, 1.98434) 37.0 16 0.0021
Gamma (k, @) = (0.00490, 93.48117)  37.0 (k, a)=(0.00490, 94.48117) 37.0 16 0.0021
P. acarne  Log normal (M1, 0) = (2.97968, 0.0.12560) 41.2 (1, 0) = (2.99545, 0.12560) 41.2 16 0.0005
(k1,k,ks,ka,c) = (0.39579, 13.9 (k1,k2,ks,ks,c) = (0.39689,  13.9 13 0.3806
Bi-normal 0.02151, 0.50278, 0.02144, 0.50709,

0.05848, 2.31129)

0.05741, 2.87191)

Table 5. Modal length and spread values for the best-fitting model of trammel net selectivity curves.

40 mm mesh 44 mm mesh
Species Model Modal Length  Spread Modal Length  Spread
M.barbatus Bi-normal 17.0 1.14 18.7 1.25
P. erythrinus ~ Bi-normal 13.9 0.71 15.3 0.78
P. acerna Bi-normal 15.7 0.86 17.5 0.94

DISCUSSION

The fish caught methods (gilled, wedged, trammeled and
pocketed) determine the length frequency distribution range and
the optimum selectivity model (Erzini et al., 2006). Uni-modal
selectivity curves (normal scale, normal location, gamma and
log normal) are useful for curves described as bell shaped
curves and the length distribution range is narrower. Bi-modal
curves are especially appropriate if the fish are caught by two or
more methods, and the length distribution range is wider (Millar
and Holst, 1997; Hovgard et al., 1999). These trap mechanisms
were reflected in the shapes of the size distributions (skewed to
the right, bi-modal or multi-modal) and in the selectivity models
that revealed the best fits. The smaller mode tends to
correspond to the smaller types that are gilled or wedged while
the larger mode is associated with the trammeling or pocketing
of larger ones. (Erzini et al., 2006).

In the present study, the SELECT method was used to
estimate size selectivity of P. erythrinus, P. acarne and M.
barbatus caught by trammel nets. Bi-normal model selectivity
curves provided the best fit according to trammel net data
comparison. The estimated modal lengths of three species
compared with previous studies in the Mediterranean Sea are
shown in Table 6. The differences between the optimum length
may be due to the season, the characteristics of the nets,
(stretching ratio, thickness, mesh size, etc.) and different
selectivity methods. According to our results, shown in Table 6,
it is the opinion of the authors , that size selectivity was clearly a
function of the smaller mesh of the inner panels, with modal
length generally increasing with inner panel mesh size for many

species. Other authors also report that the catches and the size
selectivity of trammel nets depend primarily on the mesh size of
the inner net (Erzini et al., 2006). In contrast, Stergiou et al.
(2006) find that the outer panel mesh size does not significantly
affect species’ selectivity and catch rates.

Many studies with gill and trammel net selectivity trials
(Dinger and Bahar, 2008; Petrakis and Stergiou, 1995, 1996;
Karakulak and Erk, 2008; Madsen et al., 1999; Fujimori and
Tokai, 2001; Dos Santos et al, 2003; Erzini et al, 2003;
Hovgard, 1996; Erzini et al., 2006; Park et al., 2004; Sbrana et
al., 2007) reported that the bi-modal model was clearly the best
selectivity model for many fish species according to the
obtained data. However, other studies (Stergio and Erzini, 2002;
Erzini et al, 2003; Fonseka et al., 2005; Karakulak and Erk,
2008) showed that normal scale, log-normal and gamma
models were also useful for fish species.

A total of 35 species were caught, including 22 target
species. When considering the number of target species and
individual specimens caught by trammel nets with mesh sizes of
40 and 44 mm, there were 22 species and a total of 1672
specimens for the 40 mm mesh, 21 species and 625 specimens
for the 44 mm mesh. Regarding the discarded species and
individual specimens caught, there were 11 species and 133
specimens for the 40 mm mesh, 13 species and 153 specimens
for the 44 mm mesh. The trammel net with a mesh size of 40
mm caught fewer discarded species and specimens, and more
commercial species and specimens than the 44 mm mesh
sizes. The value of CPUE (100 m/kg/day) of trammel nets
according to the mesh sizes were 0.7 kg and 0.31 kg, for the 40
mm and 44 mm mesh size, respectively.
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Table 6. Results of the selection data obtained in the present study and in other studies carried out in the Mediterranean Seas and North-eastern Atlantic. (LF:
Length frequency distribution, MS: Mesh size; UM: Used mesh)

. Selectivity
Species  Area LF (cm) method/ model MS (mm) Used mesh Modal Length(cm) Spread Referans
38 GN 15.4
Aegean (Greece) 11-23 HOLT/normal 42 GN 171 1.05 Petrakis and Stergiou,1996
46 GN 18.8
40 GN 14.4 Ao
Aegean (Turkey) HOLT/normal 44 GN 15.0 Ozekinci, 1997
M barbatus Aegean (Greece) 12-30  SELECT/log-normal 44 GN 20.2 2.24  Stergio and Erzini, 2002
’ Adriatk Sea  14-19 SECHIN model 45 GN 16.7 Fabi et al., 2002
Aegean (Turkey) 6-19 Direkt method 44 GN 173 ilkyaz, 2005
. 40 GN 17.8 .
East Black Sea 11-20  SELECT/bi-normal 44 GN 19.8 Dinger and Bahar, 2008
40 N 17.0 1.14 .
AntalyaBay  10-22 SELECT/normal scala 44 ™ 187 195 This study
Aegean (Greece) HOLT/normal 46 GN 14.4 (FL) Petrakis and Stergiou, 1996
. Aegean (Greece) SELECT/bi-normal 40 N ~11.0 Erzini et al.,2006
P. erythrinus 40 ™ 139 0.71
AntalyaBay  11-19  SELECT/bi-normal 44 ™ 153 078 This study
Portugal 13-34 SELECT/normal scala 60 GN 23.1 2.73 Erzini etal., 2003
42 GN 15.4 . .
Aegean (Greece) 10-23 HOLT/normal 46 GN 16.9 1.08 Petrakis and Stergiou, 1996
16-36  SELECT/bi-normal 60 GN 213 1.61 Petrakis and Stergiou, 1995
Aegean (Turkey) 10-16 Direkt method 44 GN 13.7 ilkyaz, 2005
P-acema 917  SELECThinomal 0 oN 152 0.3
44 GN 16.8 0.69
Aegean (Turkey) Karakulak and Erk, 2008
12-19  SELECT/bi-normal 40 ™ 7.1 221
44 TN 19.5 2.21
. 40 N 15.7 0.86 .
Antalya Bay 8-18  SELECT/bi-normal 44 ™ 175 0.94 This study

When evaluating the length of captured specimens, by
considering the Minimum Landing Sizes (MLS: 13 cm TL for
M.barbatus; 15 cm TL for P. erythrinus) and first maturity size
(14 cm TL for P.acarne), we can say that the estimated modal
lengths of 40 mm and 44 mm trammel nets were bigger
than the MLS of M. barbatus. But, at the specimens of P.
acarne and P. erythrinus, the ratio of undersized fish captured
by the 40 mm and 44 mm meshes were 65% - 55%, and
61% - 54%, respectively.

There have been few studies on the selectivity of trammel
nets in European waters and there are only two previous
studies on trammel net selectivity of the three species
examined in the present study. Fabi et al. (2002), using the
Sechin method for estimating selectivity, reported that the
optimal catch size of M. barbatus was 16.7 cm, captured by
trammel nets with a mesh size of 45 mm in Adriatic and
Ligurian waters. In another study (Karakulak and Erk, 2008),
using the SELECT model for estimating selectivity of 40 and
44 mm trammel nets, optimum lengths for P. acarne were
17.7 cm and 19.5 cm, respectively.
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Abstract: In this study, the residues of organic pollutants such as agricultural pesticides and industrial based PCBs were measured in the Bafa Lake based on
gray mullet (Mugil cephalus, Linnaeus 1758) and coastal sediments during 2010-2011 and these organochlorinated compounds were assessed to provide a
better understanding of recent distribution, possible sources as well as potential biological risk of DDTs and PCBs in this area. In terms of DDT and its
metabolites, it has been found that level of DDT pollution in the Bafa Lake is quite low when compared with the surface sediments of the lakes in the different
regions of the world. The results indicated that Endrin was the predominant OCP contaminant in the sediments. According to sediment quality guidelines DDT
and its metabolites, Dieldrin, Lindan and Heptachlor levels measured in the sediment samples showed no adverse effect on aquatic environment. PCB
concentrations at stations located near the industrial organizations higher than effect range low but all other stations will not pose risks to ecological risk to the
bottom-dwelling consumers. BSAF (Biota and Sediment Accumulation Factor) of total OCPs for the liver tissue of ranged from 0.44 to 3.16. When considering
pollutant concentrations measured in Mugil cephalus samples from Bafa Lake, it has been determined that Estimated Daily Intake (EDI) values of Aldrin, Dieldrin,
Endrin, Heptaklor and DDT metabolites were far below the Acceptable Daily Intake (ADI) values recommended by (FAO/WHO). Furthermore, PCB levels in fish
samples exceeded the acceptable daily intake recommended by WHO.

Keywords: PCB, pestisicide, gray mullet (Mugil cephalus), sediment, Lake Bafa

Ozet Calisma kapsaminda Bafa Goliinden alinan sediment ve kefal baligi (Mugil cephalus, Linnaeus 1758) drneklerinde tarimsal pestisit ve endiistriyel kaynakli
PCB gibi organik kirleticilerin kalintilari dlgtimts ve bu bilesiklerin dagilimlari, muhtemel kaynaklari ve potansiyel biyolojik riskleri incelenmistir. DDT ve tirevleri
acisindan dinyanin farkli bolgelerindeki gollerin yiizey sedimentleri ile kiyaslandiginda Bafa Géli sedimentlerinde DDT kirlilik seviyesinin oldukga diisik oldugu
bulunmustur. Sedimentte Endrin baskin kirletici olarak belirlenmistir. Sediment 6meklerinde 6iglilen DDT ve metabolitleri, Dieldrin, Lindan ve Heptaklor
konsantrasyonlari sediment kalite indekslerine gére degerlendirildiginde, kirleticilerin goldeki canli yasamina olumsuz bir etkisinin olmadigi belirlenmistir. Y PCB
konsantrasyonlarinin ise gél kiyisinda bulunan endustriyel kuruluglara yakin istasyonlarda sadece dustk degerli etki sevisini asip, diger tim istasyonlarda
canlilar igin risk yaratmayacagi belirlenmistir. Mugil cephalus karaciger dokusu igin hesaplanan biyota sediment akiimiilasyon faktérii (BSAF) 0.44-3.16 arasinda
degismektedir. Bafa Goli Mugil cephalus émeklerinde élgilen kirletici konsantrasyonlar dikkate alindiinda Gida ve Tarim Kurumu (FAO) ve Diinya Saglik
Orgiitiine (WHO) gore Aldrin, Dieldrin, Endrin, Heptaklor ve DDT tirevleri igin hesaplanan Ginlik Alim Miktari degerlerinin (EDI) Kabul Edilebilir Giinlik Alim
miktarlarinin (ADI) oldukga altinda kaldigi belirlenmistir. Ancak, balik &érneklerindeki PCB seviyelerinin WHO tarafindan belilenen ADI degerini astigi
saptanmistir.

Anahtar kelimeler: PCB, pestisit, kefal baligi (Mugil cephalus), sediment, Bafa Gélii

GIRIS
Dogada uzun stire kalabilen, besin zinciri yolu ile canli
organizmalarin yag i¢eren dokularinda birikim yaparak insan ve

sinai ve yakma islemlerinin sonucunda yan Urlin olarak ortaya
¢lkan kimyasallardir. Mayis 2009 tarihinde UNEP tarafindan

cevre sagligi Uzerinde zararll etkilere neden olan organoklorlu
pestisitier (OCP) ve poliklorlubifeniller (PCB) “kalici organik
kirleticiler (KOK)” olarak isimlendirilmigtir. ~ Stockholm
Sozlesmesi ile KOK'larin kullanilmasina, Uretimine, ithalat ve
ihracatina yasaklama ve sinilama getirilmistir. Birlesmis
Milletler Cevre Programi (UNEP, 2009) tarafindan hazirlanan,
KOK'lara iligkin Stockholm Sdzlesmesi 17/05/2004 tarihinde
ylrirlige girmis, 152 Ulke tarafindan imzalanmis ve 163 Ulke
(Tiirkiye dahil) tarafindan da onaylanmistrr. ilk etapta belilenen
12 kalici organik kirleticinin 9 tanesi (Aldrin, Klordan, DDT,
Dieldrin, Endrin, Heptaklor, Heksaklorobenzen (HCB), Mireks ve
Toksafen) tarimsal miicadelede ve gesitli zararli boceklere kars!
kullanilan pestisitler iken, dort adedi (PCB’ler, HCB ve Mireks)
sanayide kullanilan ve (¢ tanesi ise (HCB, Dioksin ve Furan)
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dordlncisti  gergeklestirilen Stockholm Sozlesmesi Taraflar
Toplantis'nda, listedeki 12 Maddeye 9 Madde daha eklenerek
(Lindan, vb.) KOK sayisi 21’e ¢ikmistir (UNEP, 2009).

OCP ve PCB'lerden uzun zamandan beri genis bir
yelpazede tarimsal ve endstriyel amaglar dogrultusunda

yararlanimaktadir.  PCB’ler  elekirikli  kondansatorlerde,
transformatérlerde, ylizey kaplamalari, makine yaglari,
yapistiricilar,  akiskanlagtiricilar,  mrekkepler, izolasyon

malzemeleri gibi Urlinlerin  Gretiminde  kullanilmigtir. PCB
kullanimi igin Avrupa (lkelerinde 70'li yillarin ortalarinda
kisittama, 80'li yillarin ortalarinda tamamen yasaklama
getirilmisken, ~ Turkiye'de  1993te  sinirlanirken,1996'da
yasaklanmistir. Ancak PCB'nin yasal olmayan ithalati 2000'li
yillara kadar sirmustr.
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Organoklorlu pestisitler bdcek ve mantar dldirici
ozellikleri ile dinya capinda kullanilmig; gevre, insan ve
hayvan sagligi lizerine toksik etkileri tespit edilince tretim ve
tiketimleri sinilanmis ya da yasaklanmistir. Atmosferle uzun
mesafelere taginabilen pestisitler, cevrede dayanikli ve lipofil
dzellikleri ile biyoekosistemlerde birikirek (biyoakiimilasyon),
besin zinciri boyunca taginirken yiksek yapili canlilara dogru
gittikge artarak depolanmaktadir (biyomagnifikasyon) (Covaci
vd., 2006; Roche vd., 2009). Diinyadaki toplam pestisit
dretimi yillk 3 milyon ton civarinda olup (Delen, 2008),
Tirkiye'de pestisit dretimi ise yillik ortalama 33.000 ton
olarak hesaplanmistir (Turabi, 2007). Ulkemizdeki pestisit
tuketimi, AB Ulkelerininki ile kiyaslandiginda, hektara disen
pestisit miktari AB Ulkelerinin ¢ok gerisinde kalmaktadir.

Ancak, Ulkemizin oldukga heterojen bir pestisit tliketimi
oldugu (Delen vd., 2005) unutulmamalidir. Pestisit
kalintilarinin  farki matrislerde tespiti ile sucul ortamlarda
pestisit kirliliginin de son derece édnemli oldugu anlagiimistir
(De Mora et al., 2004; Hu vd., 2009; Tolosa vd., 2010). Birgok
ilkede OCP’lerin kayitl kullanimi yasaklanmis olmasina
ragmen bu insan yapimi kimyasallar halen dinya 6lceginde
énemli diizeylerde saptanmaktadir (Hendy and Peake, 1996;
Sarkar vd., 1997). DDT ve tirevleri (DDD, DDE) yasaklanmig
ancak yasaklandiktan 25 yil sonra bile suda, sedimentte ve
askida maddede tespit edilmistir (Chan vd., 1994; Barlas,
1999; Hung and Thiemann, 2002). Tirkiye'de 1990’larda
Dieldrin, Aldrin, Endrin, Klordan, DDT, BHC, Lindan ve
Heptaklor gibi birgok klorlu bilesiklerin Gretimi ve kullanimi
yasaklanmigtir. Ancak 1995 yilinda Trkiye'de toplam pestisit
kullanimi 37.000 ton iken bu kullanim yildan yila kararli bir
artis gostermistir (TCV, 1998).

Pestisitler toksik, biyoakimilasyon ve biyomagnifikasyon
ozelliklerinden dolayi insanlar ve diger canlilar igin ciddi bir
endise kaynagidir (Zhang vd., 2002; Wan vd., 2005). Sucul
ekosistemlerde sedimentler, kirlilik derecesini dogrudan
belirlemese de, antropojenik kirleticilerin tarihsel girdileri
hakkinda bilgi vermektedir (Hendy ve Peake, 1996). Kalici
olmalari, dogada hidrofobik ve suda az ¢dzundrliklerinden
dolayr organoklorlu pestisitler ve PCB’ler partikil maddeler
izerinde adsorbe olurlar ve sedimentte birikirler (Kang vd.,
2000; Wiberg ve Harris, 2002). Boylece sedimentte KOK'larin
calisiimasi sucul ortamdaki sediment kirliligi hakkinda degerli
bilgiler saglamis olur. Sucul ekosistemlerde baliklar
beslenmeleri yoluyla gevresel kirleticilere maruz kalmaktadir.
Baliklar dokularinda Kkirleticileri  biriktirdikleri ve besin
zincirinde Kirleticilerin taginmasini sagladiklari igin, sucul
kirliliginin izlenmesi igin en uygun indikatérlerdir (Fisk vd.,
2001; Boon vd., 2002). Sucul ortamlarda biotada
biyoakimdle olan kirleticilerin tayini gevresel kirleticiler igin
gdsterge olarak kabul edilmektedir.

Bircok calisma gdl ekosistemlerinin agdir metallerce
antropojenik  kaynakli  kirlendigini  gostermistir.  Otomobil

eksozlari, kentsel atik ve tozlar gibi farkli kaynaklardan gelen
ve agir metal iceren Kirleticiler 6zellikle sehre yakin gélleri
olumsuz etkilemektedir (Hu vd. 2011). Literatiirde Bafa
Goli'nde de sedimentte agir metal kirliligi (Yilgor vd., 2012)
ile ilgili calisma mevcut iken, Ozellikle pestisit ve PCB
kalintilarina ait bir galismaya rastlanmamistir. Bu ¢alismada,
Bafa Golii sedimentleri organoklorlu kirleticiler agisindan
degderlendirilmis, gdlden alinan balik Orneklerinde KOK
saptanarak balik tliketiminin insan sadli§i agisindan
degerlendirmesi yapilmistir.

MATERYAL VE YONTEM
Caligma Alani

Blyik Menderes Nehri deltasinin giineydogusunda yer
alan, zengin florasi ile ekolojik dneme sahip Bafa Géli, ayni
zamanda Ulkemizin 6nemli kus cennetlerinden biridir.
Toplamda 261 kus tirl, bunun yani sira 325 bitki, 22
stiringen ve 19 memeli tirline ev sahipligi yapan Bafa Gold,
1989'da Dogal Sit Alani ve 1994'te Tabiat Parki ilan edilmistir
(http://www.wwf.org.tr,  WWF-Turkiye). Gegmiste Ege
Denizi'nin bir pargasi olan Bafa Goli Biyik Menderes
Nehri'nin tasidigi alivyonlar ile birlikte, kiyidan kilometrelerce
icerde kalmistr. Bafa Goli, Blylk Menderes Nehrinin
duzenli tagkinlarinin yani sira yeralti ve mevsimlik derelerin
olusturdugu ylzey sulariyla da beslenmektedir. Ancak
besleme kaynaklarindaki sorunlar nedeniyle su seviyesi
dismekte ve gél kirlenmektedir. Bafa Goéli’'nde su seviyesi
son 20 yilda yaklasik 2 metre dlismastir. Boylece normalde
hafif tuzlu olan gélde tuzluluk iyice artmigtir. Diger taraftan,
gl cevresindeki tarimsal alanlarda agir glbre ve zirai ilag
kullanimi da golu kirletmektedir (http://www.wwf.org.tr, WWF-
Tirkiye).

Bliylik Menderes havzasinda yer alan Bafa Goli'nde,
basta su drlinleri olmak Uzere, gok cesitli ekolojik zenginlikler
vardir. Havzadaki tarim topraklarinin 6nemli éigiide kirlendigi
ve verim disikligine ugradigi ayrica, Bafa Goli ve
Menderes deltasindaki ekolojik zenginlikleri de son derece
olumsuz etkiledigi yapilan degisik c¢alismalar neticesinde
ortaya cikmistir. Bafa Goéli'nde DSi tarafindan yapilan
regulator devreye girdikten sonra Blyik Menderes Nehri'nin
sularinin kontrollli olarak gdle girmesi saglanmistir. Ancak
kuraklik nedeniyle Bliyiik Menderes’e yeterli akis olmamistir.
Bunun sonucunda gél seviyesinde meydana gelen disme
nedeniyle suyun tuzluluk orani arttigi igin balik sayilarinda
azalma gozlenmistir. Usak, Denizli ve Aydin sanayisinin
kimyasal atiklari ve yerlesim alanlarinin evsel atiklar Biylk
Menderes Nehri vasitasiyla Bafa G6li'ne girmektedir. Kirli
sular Bafa GolU’niin ekolojik yapisini olumsuz etkilemekte, bu
durum yaz aylarinda acikca gortlmektedir. Balik tiirlerindeki
azalmanin Kkirlilikten, su kalitesinden ve insan kaynakli
etkilerden ileri geldigi digtiniimektedir (OSIB, 2011).
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$Sekil 1. Bafa Géli sediment (@) ve balik 6rnekleme istasyonlari (%) verilmistir
Figure 1. Sediment (e) and fish (%) sampling stations in Bafa Lake

Orneklerin toplanmasi

Sediment drmeklemesi TUBITAK 110Y002 nolu proje
kapsaminda Eylil 2010'da 6 istasyonda Van-veen grab
kullanilarak yapiimis ve sedimentin ylizey tabakasi (1cm)
aliminyum folyoya alinmistir (UNEP/IOC/IAEA/FAQ, 1991).
Kefal baligi (Mugil cephalus, Linnaeus 1758) drnekleri Subat
2011’de Bafa Goéli'nden avlanan balikgilardan saglanmistir.
Baliklarin kas ve karaciger doku drneklemeleri yapilmis ve bu
ornekler analiz edilinceye kadar (-20°C’'de) muhafaza edilmistir
(UNEP/IOC/IAEA/FAQ, 1991). Sediment ve biyota érneklerinin
toplandigi Bafa Golli 6rnekleme istasyonlari  Sekil  1'de
gosterilmistir.

ANALIZ YONTEMI
Sediment ve biyotada uygulanan analiz yontemi UNEP’in
uluslararasi referans y6ntemlerinden alinmigtir

(UNEP/IOC/IAEA/FAO, 1990). Sediment ve biyota &érnekleri
onceden temizlenmis cam kaplara konulmus ve daha sonra
laboratuarda liyofilizatérde kurutulmustur. Kurutulan sediment
ornekleri 250 um géz acikligina sahip paslanmaz gelik elekten
gecirilerek elenmis ve ekstraksiyon 6ncesi homojen hale
getirilmistir. Biyota 6rnekleri igin kuru agirligin yas agiriga orani
hesaplanmigtir (0.26). Daha sonra analiz yénteminin geri
kazanim miktarini belilemek igin i¢ standartlar (PCB 29, PCB
198, €-HCH ve Endosulfan I-D4) sediment ve biyota 6reklerine
ilave edilmigtir.

Sediment 6rnekleri mikrodalga ekstraksiyon sisteminde 40
ml hekzan:diklorometan (1:1, hacimce) karigimi ile 40 dakika
slresince  ekstrakte edilmiglerdir.  Kromatografik — analiz
slresince olugabilecek kikirt girisimlerinden kaginmak igin
kikart elementel bakir kullanilarak uzaklastirimis ve ekstraktlar
Rotary buharlastiricisinda konsantre hale getirilmistir. Ekstrakte
edilebilir organik madde (EOM) hassas terazide bu 6rneklerden
alinan kigik miktar hacimlerde Glgliimusttir.

Biyota Ornekleri de sediment Ornekleri gibi mikrodalga
ekstraksiyon sisteminde 30 ml hekzan/aseton (90:10) ile 30
dakika boyunca ekstrakte edilmistir. Bu ekstraktlar yaklasik 15
ml'ye Rotary buharlastiricisinda konsantre edilerek sonrasinda
azot gazi altinda 5 ml' ye ugurulmustur. Biyotada EOM,
sediment drneklerinde uygulanan ydntem ile belirlenmistir. 100-
150 mg'I asan yag icerigine sahip ekstraktlarda yaglarin
giderilmesi igin konsantre sillfirik asit kullaniimistir.

Omekler daha sonra 6nceden diklorometan/hekzan karisimi
ile temizlenmis, kurutulmus ve 8 saat 130 °C'de aktive edilmis
ve sonrasinda %0.5'lk suyla deaktive edimis florosil
kolonundan gegirilerek temizlenmistir (Clean-up). Omek kolona
ilave edildikten sonra farkli solvent karigimlari ile ellie edilerek
fraksiyonlarina ayrilir. Halojenli hidrokarbonlar igin 1. grup
(PCB'ler, pp’ DDE, HCB, Aldrin, Heptachlor) 70 ml hekzanla, 2.
grup (pp’ DDE, pp’ DDD) 45 ml hekzan:diklorometan (70:30), 3.
grup (dieldrin, endrin, endosulfan) 70 ml diklorometan ile alinir.
Daha sonra bu (¢ fraksiyon birlestirilip Kuderna-Danish aparati
ile dnce 15 ml'ye daha sonra azot gazi ile 1 ml'ye konsantre
edilerek GC-MS (Agilent marka 5975C) cihazina enjekte
edilmigtir.

Analitk kolon olarak DB-5MS  30mx0.25mmx0.25um
kullaniimigtir.  Organoklorlu bilesiklerin tayini igin GC/MS'de
kullanilan program; baslangigta 70°C’de 2 dakika tutulur, sonra
150°C’'ye 25°C/dak’lik artiglarla, 200°C’ye 3°C/dak’lik artislarla
ve 280°C’ye 8°C/dak'lik artislarla getirilir ve 280°C’de 10 dakika
tutulur. Dokuz farkli organoklorlu bilesikle (p,p’-DDE, p,p"-DDD,
p,p-DDT, Lindane (y-HCH), HCB, Aldrin, Dieldrin, Endrin,
Heptachlor) birlikte Arochlor 1254 ve 1260 gibi ticari karigim
olan poliklorlubifenil bilesikleri Bafa Golu sedimentleri ve balik
orneklerinde analiz edilmistir. Sahitler (blank) her bir 6rnek seti
icin yapllmis, referans madde olarak segilen IAEA-407
(sediment) ve IAEA-432 (biyota) ornekleri kalite kontrol
amaciyla es zamanli olarak analiz edilmigtir.
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Table 1 OCP and PCB concentrations measured in Bafa Lake sediments (ng g-' dry weight)

Tablo 1 Bafa Golii ylizey sedimentlerinde dlgiilen OCP ve PCB konsantrasyonlari (ng g-* kuru agirlik)

Istasyon p,p-DDE p,p-DDD p,p-DDT HCB y-HCH Heptachlor Aldrin Dieldrin  Endrin  Aro.1254  Aro.1254
1 nd nd 0.04 nd nd 0.02 0.02 0.14 1.44 6.3 79

2 nd nd 0.07 nd nd 0.02 0.03 0.18 0.79 13.1 4.3

3 nd nd 0.07 nd nd 0.02 0.03 0.13 3.30 21.2 10.4

4 0.01 nd 0.07 nd nd 0.02 0.04 0.60 1.41 7.9 9.7

5 0.01 0.01 0.08 nd 0.01 0.02 0.04 0.36 1.69 10.4 6.0

6 0.02 0.01 0.07 nd nd 0.02 0.04 0.39 1.65 10.7 22.3

nd: Olgim limitlerinin altinda (analiz edilemedi).

kalmistir. Organoklorlu bilesiklerin analizinde kullanilan ydntem
ve cihazda saptama limitleri organoklorlu pestisidler igin 0.10-
0.57 pg g, PCB'ler igin 2.4-4.5 pg g' olarak belirlenmistir.
Sediment ve balik Ornekleri igin hesaplanan geri kazanim
ylizdeleri %70 ile %96.1 arasinda degismektedir.

SONUGLAR

Sedimentte organoklorlu bilesiklerin dagilimi

Sediment drnekleme noktalarinda yapilan OCP ve PCB
analizleri Tablo 1’de verilmistir. Endrin baskin kirletici olarak
belirlenmis, gdl sedimentlerindeki konsantrasyonlari 0.79-3.30
ng g olarak 6lctiimUsutr. p,o~DDT ve tlirevleri incelendiginde;
p,p-DDE ve p,p-DDD konsantrasyonlari 0.02 ng g"den
duslk veya saptama limiti altinda bulunurken, p,p-DDT
konsantrasyonlari 0.04-0.08 ng g' araliginda, oldukca disik
degerlerde  dlglimistir. HCB ve lindan drnekleme
istasyonlarinin tiimiinde saptama limiti altinda, heptaklor ise
duistik konsantrasyonda (0.02 ng g') dlgilmustiir. Heptaklorun
kayith kullanimi kalici kirletici olmasi, potansiyel kanser riski
ve besin zincirinde birikmesi nedeniyle USEPA (1999)
tarafindan yasaklanmistir. Sediment orneklerinde 6lgiilen
toplam organoklorlu pestisit konsantrasyonu 1.1-3.6 ng g,
toplam siklodienler (XCyc) 1.0-3.5 ng g' k.a araliginda
degisirken, toplam PCB 14.2-33 ng g! araliginda bulunmusgtur
(Tablo 2, Sekil 2). Aroklor 1254 en disik 1 numarall
istasyonda (6.3 ng g'), en yiksek 3 numarali istasyonda (21.2
ng g'); Aroklor 1260 en disik 2 numaral (4.3 ng g), en
yuksek 6 numaral istasyonda (22.3 ng g-') bulunmustur. 3 ve
6 numarall istasyonlarda  Olglilen  ylksek PCB
konsantrasyonlarina, Bafa Goli gliney kiyisinda bulunan
endustriyel aktivite ve Biyik Menderes Nehri ile gdle taginan
endustriyel atiklarin neden olabilecegi sonucuna varilmistir.

Tablo 2. Bafa Goli’'nde sediment 6rneklerinde organoklorlu pestisitler, toplam
DDT, siklodienler (XCyc), ve toplam PCB ve hekzan ile ektrakte
olabilen madde (EOM) konsantrasyonlari (kuru agirlik)

Table 2. Organochlorinated pesticides, total DDTs, total cyclodiens, total

PCBs and extractable organic matter concentrations (dry weight) in
Bafa Lake sediments

ist TOCPs :DDTs :Cyc. PCBs EOM (DDE+DDD)/
(ngg') (ngg?) (ngg’) (ngg?) (mgg’) ZDDT

1 166 004 162 142 072 0.01

2 109 007 102 174 088 0.01

3 355 007 348 316 072 0.01

4 21 008 211 176 262 0.20

5 222 010 207 164 086 0.13

6 220 010 241 330 051 0.30

2Cyc.: Heptachlor+Aldrin+Dieldrin+Endrin
PCBs: Z Arochlor 1254 + Arochlor 1260

olasi ekotoksikolojik riskini belirlemek i¢in Long vd. (1995;
1998) ve Kanada Hukimeti Cevre Bakanh§i (CCME, 2002)
tarafindan olusturulan sediment kalite standartlarina gore
degerlendirildirilmistir (Tablo 3).
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Ornekleme istasyonlari

$Sekil 2. Sedimentte toplam OCP ve PCB konsantrasyonlari
Figre 2. Total OCP and PCB concentrations in sediment samples

ist1 ist 2

Sedimentlerde 6lctilen DDT ve metabolitleri, toplam DDT,
Dieldrin, Lindan ve Heptaklor konsantrasyonlari sediment
kalite indekslerine gore ERL (diisiik degerli etki seviyesi),
ERM (orta degerli etki seviyesi) (Long vd., 1995; 1998) ve TEL
(esik etki seviyesi), PEL (olasi etki seviyesi) (CCME, 2002)
degerlerinin altinda kalmaktadir. Sonug olarak Bafa Goli
ylizey sedimentleri organoklorlu pestisit kirliligi agisindan
degerlendirildiginde g0ldeki canli yasamina olumsuz bir
etkisinin olmadigi belirlenmistir.

Tablo 3. Sedimentte organoklorlu pestisitlerin ve PCB'lerin iki sediment kalite
indeksi kullanilarak yapilan potansiyel biyolojik risk analizi sonuglari

Table 3. Results of potential biological risk analysis of OCPs and PCBs using
two sediment quality indexes in sediment samples

Pestisit Konsantrasyon ERL ERM TEL PEL
Araligi (ng g)
p,p-DDT 0.04-0.08 10 7 119 477
pp-DDE  nd-0.02 22 21 207 374
p,p-DDD nd-0.01 20 20 122 781
DDTs 0.04-0.10 158 461 389 517
Dieldrin 0.13-0.60 - NA 0.71 430
y-HCH nd-0.01 NA  NA 032 0.99
Heptachlor ~ 0.02 050 6 226 479
PCBs® 14.2-33.0 227 180 215 189

ERL : Dustk degerli etki seviyesi, ERM : Medyan degerii etki seviyesi
TEL : Esik etki seviyesi, PEL : Olas! etki seviyesi

PCBs : Z Arochlor 1254 + Arochlor 1260: NA: Mevcut degil

nd: Olguim limitlerinin altinda.
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ERL degeri PCB’lerin sucul organizmalar izerinde toksik
biyolojik etki yaratabilecedini, ERM degeri ise PCB'lerin sucul
organizmalar (izerinde zararll biyolojik etkilere neden
olacagini gostermektedir (Long vd., 1995; 1998). Kanada
sediment kalite yonergesine gdre PCB'ler degerlendirildiginde,
PEL degerini asan PCB konsantrasyonlarinin  sucul
organizmalar Uzerinde siklikla olumsuz etkiler yaratacagi, TEL
degderini agmayan konsantrasyonlarin ise ihmal edilebilir etki
seviyesini temsil etti§i belirtilmistir. Bafa Goli  yiizey
sedimentlerinde olclilen toplam PCB konsantrasyonlari ise
sadece 3 ve 6 numarali istasyonlarda ERL ve TEL degerlerini
asarken, tiim istasyonlarda ERM ve PEL degerlerinin altinda
kalmaktadir. Bu durumda genel olarak Bafa Goli
sedimentlerinde  belilenen  PCB  konsantrasyonlarinin
sedimentte yasayan veya sedimentten beslenen canlilar igin
risk yaratmayacagi diistiniilmektedir.

DDT ve tlirevleri agisindan diinyanin farkli bolgelerindeki
gollerin ylizey sedimentleri ile kiyaslandiginda Bafa Golii DDT
kirilik seviyesinin oldukca duslk ve ihmal edilebilir seviyede
oldugu belirlenmistir (Tablo 4). Aldrin, Dieldrin, Lindan ve HCB
konsantrasyonlart  da  kiyaslanan  géllerden  disik
bulunmustur. Bafa Géli sedimentlerinde 6lglilen toplam DDT
konsantrasyonlari (0.04-0.10 ng g*') izmir (0.12-6.04 ng g') ve
Gandarli Kérfezi (8-37 ng g7) sedimentlerinde odlgllen
degerlerin de altinda bulunmustur (Pazi vd., 2011; 2012).

Biyotada organoklorlu bilesikler

Bafa Goli kefal balii (M. cephalus) kas ve karaciger
dokularinda yapilan pestisit analizleri sonuglari Tablo 5'te kuru
agirlik baz alinarak verilmistir. Doku ve karaciger 6rneklerinde
HCB ve lindan kalintisina rastlanmamistir.  Heptaklor
konsantrasyonu doku orneklerinde 0.16-0.29, karaciger
orneklerinde 0.16-0.24 ng g¢' kuru agirlik gibi benzer
araliklarda  degismektedir.  Aldrin  konsantrasyonu kas
dokusunda 0.09-0.17 araliinda iken, karacigerde artarak
0.03-1.74 ng g konsantrasyonuna ulagmistir. Buna ek olarak
Endrin kas ve karaciger dokularinda sirasiyla 1.05-2.99 ve
3.89-36.5 ng g aralijinda degisim gdstermektedir. Dieldrin
birikimi de kas dokusunda <0.00017-0.33 ng g aralijinda
iken karacigerde 2-16 kat artmistir. Benzer durum endrin
birikimi  icin  de  mevcuttur.  Karacigerde  biriken
konsantrasyonlar kas dokusunun (1.05-2.99 ng g') 7-20 kat
Ustlinde 6lctimistdr.

Bafa Golinde calisilan balik 6rneklerinin  kaslarinda
6lctlen Y DDT'lerin ortalama konsantrasyonu 1.6 ng g-! olarak
belilenmigtir. ~ Tirkiye'de DDT kullanimi 1980 yilinda
yasaklanmasina ragmen DDT metabolitlerine (p,p"-DDE, p,p*
DDD, p,p-DDT) bitin orneklerde rastlanmistir. DDT
metabolitlerinden p,p-DDE % 89.6 ortalama ile baskin bilesik
olarak belirlenmigtir. DDT’nin oksijenli ortamda pargalanma
uriini olan DDE kas dokusunda 0.91-2.1 iken, karacigerde
0.32-9.9 ng g araliginda odlglimUstir. Oksijensiz ortamda
DDT'nin pargalanma UriinG olan DDD konsantrasyonu oldukga
duslk konsantrasyonlarda (kas: 0.08-0.16; karaciger:
<0.00017-0.65 ng g") belirlenmistir. DDT'nin pargalanma

urdnlerinin DDT konsantrasyonundan fazla bulunmasi, Bafa
Go6li’ne  mevcut DDT  girdisi olmadidi  sonucunu
dogrulamaktadir.

DDT anaerobik kosullarda DDD’ye, aerobik kosullarda ise
DDE'ye dénigmektedir (Hitch ve Day, 1992). Analiz edilen
oérneklerdeki p,p-DDE’ nin p,p-DDD'ye yiiksek oranlari (p,p*
DDE / p,pDDD > 1) DDT’nin organizmanin kas dokusundaki
aerobik ortam mikroorganizmalari  tarafindan DDE’ye
dénistiguni gdstermektedir (Zhou vd., 2008). DDE/DDT
orani ekosisteme giren DDT'nin zaman dlgegindeki degisimini
incelemek icin yaygin olarak kullaniimaktadir. Genel olarak,
(DDE + DDD) / 3 DDTs oraninin 0.5 dederinden blyuk olmasi
DDT’nin uzun siren biyolojik ddnlslim ile metabolitlerine
pargalandigini gosterirken ayni oranin 0.5'den kiigik olmasi
yakin zamana ait DDT girdisine isaret etmektedir (Hitch ve
Day, 1992). Bafa Golu balik érneklerindeki kas ve karaciger
dokularinda hesaplanan (DDE + DDD) / > DDTs orani 0.5'den
biyiik (sirastyla ortalama 0.94 ve 0.96) bulunmustur. Sonuglar
Bafa Golii civarindaki tarim alanlarindan géle, yakin zamanda
DDT girdisinin olmadigini ancak ge¢mise ait DDT Kirliliginin
izlerine rastlandigini g6stermistir.

Tablo 5. Bafa Golu balik rneklerinde élgiilen OCP ve PCB konsantrasyonlari
(ng g kuru agirlik)
Table 5. OCP and PCb concentrations in fish samples from Bafa Lake (ng g-*

dry weight)

Omekadt A B C D A B C D
Doku Kas Kas Kas Kas Karaciger Karaciger Karaciger Karaciger
HCB nd nd nd nd nd nd nd nd
Lindane nd nd nd nd nd nd nd nd
Heptaklor  0.29 0.17 0.16 0.19  0.12 0.24 0.16 0.06
Aldrin 0.07 0.17 0.13 0.09  0.24 0.03 033 1.74
Dieldrin ~ nd 0.33 031 nd  3.37 0.14 545 0.95
pp-DDE 21 091 133 1.26 9.88 0.32 6.58 8.1
Endrin 237 1.05 1.88 299 2195 3648 3553  3.89
p,p-DDD  0.16 0.08 0.08 0.1 0.7 nd 033 0.65
p,p-DDT  0.03 0.03 0.05 0.29 0.32 0.02 0.54 02
Aro 1254 90 717 1027 220 2195 391 457 2173
Aro 1260 22.828.3 203 193 93 55.7 17.2 8.3
SPCBs 113 745 1047 239 2201 447 474 2181
SOCPs 502274 394 492 3605 3723 4892 1559
>DDTs 229102 146 1.65 1037  0.34 745 8.95
Lipd 046041041 012 023 028 020 045
(9g'ka)
gf)li(;zj("g 305259 368 421 1507 1349 2440 344
BSAF _ 0.310.31 0.48 055 1.63 1.64 3.16 045

nd: Olgtim limitlerinin altinda.

2Siklodien  (heptaklor,  aldrin,  dieldrin,  endrin)
konsantrasyonlari kas dokusunda 1.72-3.27 ng g' iken
karacijerde 6.6-41.5 ng g' araliklarinda degisim

gbstermektedir. PCB konsantrasyonlari kas dokusunda 113-
1047 ng g' ve karacijerde 447-2181 ng g' olarak
Olglimiistir.  Kas  ve  karacijer  dokularr  ZPCB
konsantrasyonlari arasinda negatif ydnde ylksek bir
korelasyon (p<0.05, N=4, R=-0.95) bulunmustur. Bulunan
yiksek PCB konsantrasyonlarinin kaynaklari g6l yakinindaki
zeytinyag fabrikalari ve golii besleyen Bliylik Menderes Nehri
ile  tasinan  endustriyel  kirlilikten  kaynaklandigi
dustnilmektedir.
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Tablo 4. Bafa Golii sedimentleri pestisit konsantrasyonlarinin diinyanin farkli bdlgelerindeki gél sedimentleri ile karsilastiriimasi (ng g-' kuru agirlik)
Table 4. Comparison of pesticide concentrations in Bafa Lake with lake sediments from different regions of the world (ng g-' kuru agirlik)

Balge Yil Aldrin Dieldrin _ Lindan HCB p,p-DDT  p,p-DDE  p,p-DDD  Endrin
Victoria Gold, Uganda Kiyilarit ~ 2003-2007  0.94-7.18  0.22-16  0.05-55 - 0.04-146 0.11-36  0.38-4.0

Qarun G6lu, Misir2 2011 nd-7.98 nd-341  0.09-100 nd-583 nd-0.40 nd-4.3 nd-1.12 nd-120
Taihu Géli, Gin® 2006 nd-0.44 0.41-32.5 nd-0.5 nd-0.34 0.02-0.28

Al bu fera Gélii, Ispanya* 2005 nd-1.0 nd-0.2 nd-1.2 nd-0.5 nd-12.8 nd-9.9 nd-27.1 nd-0.5
Iseo Goli, italya (ort.)s 2008 - - - 0.7 25 230 27

Bafa Gélii 2012 0.02-0.04 0.13-06  nd-0.01 nd 0.04-0.08  nd-0.02 nd-0.1 0.8-3.3

nd: Olgilim limitlerinin altinda. *Wasswa vd., 2011, 2Barakat vd.,2013, 3Zhao vd., 2010, 4 Peris vd., 2005, 5 Bettinetti vd., 2011

Biyotada organoklorlu bilesiklerin biyoakiimiilasyonu

Lipid ve organoklorlu pestisid konsantrasyonlari Tablo
5'de verilmistir. Lipid ve OCPs arasindaki korelasyon (R=0.67,
p<0.05, N=4 ) anlamli bulunmustur. Biyota sediment
akimulasyon faktdrl (BSAF) sucul organizmalarda bir
kirleticinin lipide gére normalize edilmis konsantrasyonunun,
yizey sedimentindeki organik karbona gére normalize edilmis
konsantrasyonuna oranidir. Bu oran lipofilik bilesiklerin
biyoakiimilasyon potansiyelini bulmada onemli bir aragtir.
Biyoaklimlasyonun varligindan sz edebilmek icin BSAF > 1
olmasi gereklidir. BSAF = 1.7 teorik degeri iyonik olmayan
organik bilesiklerin sedimentteki karbon ile ya§ dokulari
arasindaki gegisini gostermekte; BSAF < 1.7 oldugunda
sedimentten yag dokusuna tahmin edilenden daha az organik
madde gegisi oluyor iken, BSAF > 1.7 oldugunda kirleticinin
tahmin edilenden daha fazla yad dokusunda Dbiriktigini
gostermektedir. Yapilan galismada Bafa Goli'nde toplam
OCP’lerin kefal baligi (M. cephalus) kas dokusundaki BAFS
seviyeleri 0.31 ile 0.55 araliinda bulunmustur. Buna karsin
karaciger dokusunda hesaplanan BSAF oranlari 0.44 ile 3.16
arasinda degisim gostermektedir. Baligin kas dokusu ile
sediment arasinda biyoakimulasyon varligindan  séz
edemiyorken,  organoklorlu  pestisitlerin  karacigerde
biyoakiimdile oldugu belirlenmistir.

insan saghgi agisindan risk degerlendirmesi

Organoklorlu pestisit konsantrasyonlarinin insan saghg
acisindan degerlendirilebilmesi igin Avrupa Birligi tarafindan
kullanilan; Gida ve ilag Dairesi (FDA) ve Cevre Koruma Ajansi
(EPA) tarafindan da onaylanan standartlar incelenmistir. Tim
balik gesitleri icin tlketilebilir 1 porsiyondaki limit degerler;
DDT igin 5 ppm, heptaklor igin 0.3 ppm, aldrin ve dieldrin igin
0.3 ppm olarak belirlenmistir (FDA/EPA, 2008). Bafa Gélu
balik érneklerinde dlgllen kirletici konsantrasyonlari Avrupa
Birligi standartlarina gére incelendiginde toplam DDT
konsantrasyonlari 0.3-0.6 ng g' (yas agirlik), heptaklor
konsnatrasyonlari 0.04-0.07 ng g araliginda bulunmustur.
Bafa golii kefal baliklari (M. cephalus) DDT, aldrin, dieldrin ve
heptaklor agisindan degerlendirildiginde tolerans degerinin
oldukga altinda kaldigi belilenmistir. Ulkemize ait su iriinleri
yonetmeliginde yer alan “Toksikolojik ve mikrobiyolojik st
sinir degerler tablosunda” DDT ve organoklorlu pestisitlerin
kabul edilebilir degerlerine rastlanamamistir (Tarim ve
Koyisleri Bakanligi, 1995).

Halk sagligi risk analizi igin, Gida ve Tarim Kurumu (FAO)
ve Dinya Saghk Orglti (WHO) tarafindan belirlenen

organoklorlu pestisit ve PCB'lere ait “Kabul Edilebilir Glinlik
Alim (ADI)” degerleri, Bafa Goli'ne ait dort ornekleme
alanindaki “Hesaplanmig Gnlik Balik Tiketim miktarlariyla
(EDI)” karsilastinimigtir (WHO, 2003). 70 kg vicut agdirligina
sahip bir yetiskin i¢in hesaplanmis EDI Tablo 6'da verilmistir.
Bir yetigkinin gunliik diyetle maruz kaldigi kirletici miktari
Tirkiye'nin glineybati kiyisinda bulunan Mugla ilindeki giinde
ortalama 68.5 gram taze ballk yenmesi temel alinarak
hesaplanmigtir (Képriicd, 2007; Sahin, 2011). The Joint
FAO/WHO Expert Committee on Food Additives (JECFA)'e
gbre aldrin, dieldrin, endrin, heptaklor ve DDT tlrevleri icin
hesaplanan giinliik alim miktari degerlerinin kabul edilebilir
gunlik alim  miktarlarinin ~ oldukga altinda  kaldigini
gostermektedir. Bununla birlikte Bafa Géli’'nden alinan balik
drneklerindeki PCB seviyeleri Diinya Saglk Orgiitii'niin
belirledigi Tolere edilebilir Ginlik Alim Miktarlarini (TDI) astig
belirlenmistir.

Tablo 6. Bafa Goélinden avlanan baliklarla beslenen insanlarin (ortalama
vicut agirigr 70 kg) 1 kg viicut agirhgi basina giinliik giren PCB ve
OCP alim miktarlar (yas agirlik)

Table 6. Daily intake of PCB and OCP (wet weight) per 1 kg of human body
weight (average body weight 70 kg) people fed with fish from Bafa

Lake
EDI (ng-giin-1) ADI (ng-'giin-)
A B C D FAO/WHO*
Aldrin 002 004 003 0.02 100
Dieldrin 0.00 008 008 0.0 100
Endrin 060 027 048 076 200
Heptaklor  0.07  0.04 0.04 0.05 500
DDTs 058 026 037 042 2000
PCBs 28.7 1894 2661 607 20
SONUC

Sonug olarak Ulkemizin énemli kus cennetlerinden biri
olan Bafa Géli ylizey sedimentleri organoklorlu pestisit kirliligi
acisindan sediment kalite indeksleri dikkate alinarak
degerlendirildiginde, ekolojik agidan olumsuz bir etki
yaratmayacagl  dislinlimektedir. ~ Gol  sedimentlerinde
belirlenen PCB konsantrasyonlarinin ise sedimentte yasayan
veya sedimentten beslenen canlilar igin risk yaratmayacagi
belirlenmistir.

insan saglgi géz oniine alindiginda, Bafa golii kefal
baliklarinda (M. cephalus) élglilen organoklorlu pestisitlerin
Avrupa Birligi'nin belirledigi bir porsiyondaki limit degerlerin
oldukga altinda kaldigi bulunmustur. Bununla birlikte, balik
orneklerinde bulunan PCB seviyelerinin  Dinya Saglik
Orgiitii'niin belirledigi Tolere edilebilir Giinlik Aim Miktarlarini
astigi belilenmistir. Bu galismada insan saglhdi igin zararli,
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bahsi gegen toksik bilesiklerin tolerans degerlerinin (lkemiz
mevzuatlarinda yer almadigi tespit edilmis, sinir degerlerin
ilgili mevzuatlarda bulunmasi gerekliligi de ortaya gikmigtir.
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Abstract: A rapid study was performed to analyse the diversity of plankton and periphyton from a freshwater pond stocked with Labeo rohita (Hamilton), an
Indian major carp. The pond was installed with bamboo substrates for periphyton growth. Diversity and richness of planktonic and periphytic communities were
observed for six months. Results showed little difference in richness between plankton and periphyton in the pond, but percentage abundance of
Bacillariophyceae was more on substrates than in water column. Shannon Wiener diversity and evenness values were also high for both plankton and
periphyton. It was concluded that in presence of L. rohita, plankton and periphyton maintains indifferent algal richness and high Shannon Wiener diversity.

Keywords: Periphyton; Shannon-Wiener diversity; Labeo rohita; Bacillariophyceae

INTRODUCTION

Plankton play significant role in growth and development
of aquatic organisms in upper trophic levels. They always
occupy the sole interest of aquatic biologists for their trophic
position in aquatic food chain. Phytoplankton, in particular,
has a critical role in primary production, nutrient cycling,
and food webs in aquatic ecosystems (Dawes, 1998). In sea
water, more than 95% primary production is contributed
exclusively through phytoplankton (Lewis, 1974). They are the
source of food for numerous other organisms, especially
zooplankton and functions as an important link between
detritus nutrients and zooplankton with a significant fraction of
nutrient transfer to secondary production. These are regarded
as best natural food for aquatic herbivorous filter feeders. Like
phytoplankton, periphyton, a layer of microorganisms that
forms on many submerged surfaces in water, dominated by
algae, is a primary food source for grazing invertebrates and
some vertebrates (Feminella and Hawkins, 1995). It has
similar role in transferring primary productivity to secondary
productivity in aquatic ecosystem. Being preferable food for
herbivores, both phytoplankton and periphyton are greatly
regulated by aquatic organisms feed on them. Hence their
abundance and diversities are influenced by the presence of
herbivorous grazers. There are recent researches in which
several herbivorous fish has been projected as efficient grazer
of periphyton for conversion of algal biomass to fish biomass
(Saikia and Das, 2009a; Saikia et al., 2013a). Of these fishes,
rohu Labeo rohita (Hamilton) has been reported to feed both
on plankton and periphyton (Rahman et al., 2008). Knowledge
on phytoplankton and periphyton diversity due to its presence
will bear great significance for understanding the grazer-
resource interaction in aquatic ecosystem.

© Published by Ege University Faculty of Fisheries, lzmir, Turkey

MATERIALS AND METHOD
Experimental set up

The study has been performed in a conventional fish pond
of 2.5m depth and an area of 50134 m2 from July 2012 to
December 2012.Bamboo substrates were installed at an
interval of 1m from each other for periphyton growth. Fry of
average length of 20mm were released 15 days before first
sampling at a rate of 1fry /0.5m3.

Sampling
Plankton

Plankton from the surface water were collected carefully
avoiding any disturbances to water. A mixed sample of 30L
from different locations of the pond was poured through 76jum
plankton net to capture net phytoplankton and zooplankton
(APHA 1998) and finally preserved in 4% formalin in 25ml
glass vial.

Periphyton

Periphyton were scrapped randomly from bamboo surface
with a fine scalpel blade until there was no mark of periphyton
layer (visible with naked eyes) on the surface. The area
scrapped for periphyton sampling has been measured. To
maintain uniformity, a near to square sized area has been
scrapped for periphyton sampling. All samples of plankton and
periphyton were preserved in 4% formalin for further
observation.

Identification and quantification

Organisms were identified following standard manuals
(Pentecost, 1984; Edmondson, 1992) under an inverted
microscope (Dewinter plus) in 400 and 600 magnifications.
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Where necessary, identity of algae was confirmed through
web based information (www.algaebase.org). For quantitative
study, samples were collected and centrifuged at the rate of
1500rpm for 10 minutes. The volume is then reduced to 10ml
with 4% formalin and kept in cool and shady place.
Calculations of samples were done following Lackey's drop
count methods (Lackey, 1938).

Planktonic volumes were directly converted to unit L.
Periphyton samples were scrapped from a known surface
area of submerged bamboo, centrifuged and reduced to 10ml
with 4% formalin. The abundance thus obtained was
expressed in unit L. It was converted to unit L-* cm2 by the
following formula-

Unit L' em2 = unit L' from substrate/ area scrapped for
periphyton (cm)

Mean value was expressed as parentage abundance on
total abundances for a sampling period.

Diversity measures

The Shannon Wiener Diversity Index, H * was calculated
on the basis of the number of taxa (here genus) and individual
abundance of organisms present in the sample (Shannon and
Wiener, 1949).

'=— YPilnPi

Where, H" is the Shannon Wiener Diversity Index Pi is the
fraction of abundance of ith taxon to total number of individuals
of all taxon in hand

Evenness index, (J) of diversity based on H" was also
determined.

It was calculated on the basis of H".
J=H'/Hmax (Pielou, 1966)

Where, J is the evenness measure

H" is the Shannon Wiener Diversity Index

H'max is the maximum value of H ’, H'max = InS, (Fager,
1972), S denotes richness of plankton.

Percentage abundance has been expressed for both
plankton and periphyton.

RESULTS

Richness of plankton and periphyton showed almost equal
number of genera of algae in the pond (Table 1). For plankton
and periphyton, generic richness of Cyanophyceae,
Bacillariophyceae and Euglenophyceae were recorded as 6, 6
and 3 respectively. Chlorophyceae with generic richness of 10
and 9 in plankton and periphyton respectively, were maximum
in both cases. Euglenophyceae like Phacus, made highest
species representation in periphyton. From Table 1, it is
evident that all planktonic Cyanophyceae members exhibited
periphytic mode of life. For Chlorophyceae, except
Scenedesmus bijugatus, Ankistrodesmus sp. and Cosmarium
sp., all other planktonic members exhibited periphytic life. In
Bacillariophyceae, Sellaphora pupula exhibited only periphytic
life, while other members were recorded as planktonic too. In
Euglenophyceae, except two species (Phacus acuminatus
and Phacus lemmermanni), all other Phacus sp. exhibited
periphytic life.

Percentage abundances showed that Euglenophyceae
were more abundant at early stage in both plankton and
periphyton than late stage of the study (Figure 1). In July
2012, planktonic Euglenophyceae were higher (30%) than
periphyton (21.4%). The latter further reduced from 21.4% to
17.9% during this period. In contrast, Chlorophyceae showed
opposite trends of abundances in both environments. In early
period of sampling (i.e. July), planktonic Chlorophyceae
constituted 21.4% of total algal abundance which reduced to
17.9% in December, whereas for periphytic Chlorophyceae,
the same contributed 13.6% to total algal periphytic
composition in July and increased to 18.2% in December.
Bacillariophyceae showed mixed results in case of
phytoplankton. During November, it showed maximum
abundance (22.7%). For periphyton, the percentage
abundance increased steeply from 3.8% in July to 19.2% in
December. During October, it exhibited maximum abundance
(26.9%). Planktonic Cyanophyceae also showed steep
increase from 9.5% to 19% whereas in case of periphyton,
there was a marginal increase (15.4% to 19.2%).

Table 1. Richness and generic diversity of plankton and periphyton from freshwater pond stocked with L. rohita. 2 available as plankton;

available as periphyton.

Cyanophyceae Chlorophyceae Bacillariophyceae  Euglenophyceae
Aphanocapsasp.2 Ankistrodesmussp.? Navicula sp.ab Trachelomonus sp.2®
Aphanocapsa roeseana”  Scenedesmussp.2? Sellaphora pupula?  Phacus sp.2
Chroococcus sp.2 Scenedesmus bijugatus? Synedra sp.2 Phacus unguis@
Oscillatoria sp.ab Scenedesmus acutus® Pinnularia sp.2® Phacus acuminatus?

Phormidium willei®
Gloeocapsa sp.2
Hapalosiphon sp.ab

Kirchenerilla sp.ab
Closterium sp.2b
Oedogonium sp.ab
Tetmemonas sp.a
Ulothrix sp.b
Characium sp
Cosmarium sp.?

Phacus chloroplastes?
Phacus tortuosus®
Cryptoglena skujaeb
Phacuswettsteinii®
Euglena sp.ab
Euglena sanguinea@®

Surrirela sp.2b
Nitzschia sp.ab
Gyrosigma sp.2°

Cosmarium pseudopyramidatum®

Gloeocystis sp.
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Figure 1. Percentage abundances of plankton (top) and periphyton (bottom)
from pond stocked with L. rohita. BGA, Blue Green Algae
(Cyanophyceae)

Al sampling periods showed high Shannon Wiener
diversity in respect of Shannon’s maximum diversity (Hmax)
counted on total generic richness (Table 2). These diversity
indices were ranged from 1.07 to 1.20 for plankton. In case of
periphyton, this range was 1.15 to 1.36. Evenness indices (J)
also showed highly homogenous distribution (around 9.0) for
both plankton and periphyton throughout all sampling periods.

Table 2. Diversity indices of plankton and periphyton from pond stocked
with L. rohita recorded during 2012

Plankton Periphyton
H Hmax J H Hmax J
July 118 130 091 126 138 091

August 107 115 094 115 132 087
September 115 120 095 128 134 095
October 120 132 091 135 145 094
November 113 126 090 125 138 0.91
December 119 123 097 132 142 093

DISCUSSION

An almost indifferent generic richness between phytoplankton
and periphyton indicates random choice of planktonic algal
members to exhibit periphytic life-style throughout the study
period. Saikia et al. (2013a) stated an attachment procedure
of plankton to pre-existing aquatic biofilm for the formation of
periphytic layer. Generally, planktonic algal members adopt a
preferential choice for periphytic life in aquatic ecosystem.
Most algae always prefer for periphytic life, some of which

rapidly  colonize on available substrate.  Except
Euglenophyceae, all other algal groups maintained both
planktonic as well as periphytic life style.

Richness of periphyton in the pond studied was found to
be very less compared to similar other water bodies. Earlier
Saikia and Das (2009b) studied periphyton and plankton from
rice fields stocked with Cyprinus carpio (L.) and recorded
higher richness of periphyton in it than that of freshwater pond
environment. Thus richness of these organisms might be
influenced by biotic and abiotic components specific to the
ecosystem. Wahab et al. (1999) reported 25 genera of
Chlorophyceae, 12 genera of Bacillariophyceae, 10 genera of
Cyanophyceae from bamboo substrate stocked with Labeo
calbasu (H.) in freshwater pond. The role of grazer (i.e Labeo
rohita in the present study) in determining algal richness could
not be ignored. Depending on the ecosystem, grazer may
affect algal growth through grazing activities and thereby
influencing algal diversity or algal accumulation rates on
substrate (Vanni et al., 2006, Gruner et al., 2008, Murdock et
al., 2010). However, percentage abundances showed that
Bacillariophyceae and Cyanophyceae mostly prefer periphytic
life over planktonic life. Preference of Bacillariophyceae to
exhibit periphytic life on organic substrates over planktonic life
has been reported earlier (Bere, 2010). Cyanophyceae too,
exhibited similar mode of preference. In presence of rohu,
such preferential exhibition by Bacillariophyceae and
Cyanophyceae was not reported earlier. Both these two
genera are considered as best algal candidates to colonize on
bacterial biofilm surfaces (Williams et al., 2000). They develop
rapidly on substrate in absence of herbivores in aquatic phase
(Williams et al., 2000). In presence of herbivores, few algal
members may maintain a persistent growth on substrate
surface (Williams et al, 2000). Probably, rohu with
herbivorous feeding habit either avoid these genera or
selectively feed on other periphytic forms. Saikia et al. (2013b)
proposed that the fish rohu could explore a sub-periphytic
zone found in proximity to periphytic surfaces. In such cases
it is truly a filter feeder, not a grazer. Shifting of filter feeding
activity by rohu to such specific zone in substrate installed
environment could be the reason that led to indifferent in
richness of planktonic and periphytic algal communities.
Supporting a probability of such interaction, the Shannon
Wiener index also reflected high ranges of diversity for both
plankton and periphyton. All diversity measures were very
close to expected maximum Shannon Wiener diversity.
Evenness (J) values clearly support such closeness. Both
Shannon-Wiener diversity and evenness results explained the
effect of grazer presence on planktonic and periphytic
communities. It is well established that presence of grazer
increases the heterogeneity and primary productivity of
periphytic algal groups (Saikia et al., 2011). Grazers, like
rohu with wide mouth might follow filter feeding behaviour
reducing competition among plankton in water column to
colonize on substrate and browse on algal members nearing
to substrate and thereby clears new patches for microalgae
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to grow rapidly on the submerged substrate. Such
regulation, especially on periphyton, often tends to increase
algal heterogeneity in the system (Saikia et al., 2011).

Thus, presence of rohu in a periphyton based pond
ecosystem does not negatively affect algal communities,
rather, enhances their heterogeneity and richness in water
column as well as on substrate. Such enhancement could be
either through selective feeding on macro- and filamentous
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Marmara golui balik faunasi ve balikgilik faaliyetleri

Fish fauna and fisheries activities in Lake Marmara
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Abstract: This study was carried out between March 2012-February 2013, in order to reveal the current status of fish fauna and fishing activities of Lake
Marmara. Fish samples were carried out in the three different stations identified eastern, middle and western areas of the lake. In fishing, trammel nets, gillnets
and crayfish tramp are used. Although small differences for climatic conditions, these nets and tramps at water periods is approximately 12 hours. In order to
ensure homogeneity between stations at each station are the same number and type of nets and tramps were used. In addition, beach seine net were used to
sample for small-sized species and juvenils of others in littoral zone. According to the data, 15 taxa were identified belonging to the Atherinidae, Cyprinidae,
Cobitidae, Percidae, Gobiidae Poecilidae families in the research area. Also, the fishing data of the lake were analyzed for past ten years, and the carp (Cyprinus
carpio) is found as the most commercial fish species. In addition, pike-perch (Sander lucioperca), wels (Silurus glanis), and danube bleak (Alburnus battalgilae)
were other commercial fishes as follows. On the other hand, silver gold fish (Carassius gibelio) was stated in the lake, but the price is not as good as other
commercial fishes even if the important production from the lake.

Keywords: Lake Marmara, ichthyofauna, fisheries.

Ozet Bu calisma, Mart 2012-Subat 2013 tarihleri arasinda Marmara Golii balik faunasinin ve gdldeki balikgilik faaliyetlerinin giiniimiizdeki durumunu ortaya
cikarmak amaciyla gergeklestirilmistir. Balik drneklemeleri, golin dodu, orta ve bati kesiminde belirlenen 3 farkli istasyonda gerceklestirilmistir. Balik avciliginda,
fanyali ve fanyasiz aglar ile kerevit pinterleri kullaniimistir. S6z konusu ag ve pinterlerin suda kalma stireleri mevsimsel sartlara gore kigiik degisiklikler gosterse
de yaklasik olarak 12 saattir. Istasyonlar arasi homojeniteyi saglamak amaciyla her istasyonda ayni ézellikteki aglar ve pinterler kullaniimistir. Ayrica, kiyisal
bélgede kiigtik boylu tiirlerin ve diger tirlerin juvenillerinin yakalanmasi igin til 1grip kullaniimigtir. Arastirma sonucunda gélde Atherinidae, Cyprinidae, Cobitidae,
Percidae, Poecilidae ve Gobiidae familyalarina ait 15 takson tespit edilmistir. Géliin son on yillik balikgilik verileri incelendiginde en énemli ticari tirin Sazan
(Cyprinus carpio) oldudu, bunu sudak (Sander lucioperca), yayin (Silurus glanis) ve tatlisu kolyozu (Alburnus battalgilae)'nun izledigi belirlenmistir. Ayrica, her ne
kadar ticari degeri digerleri kadar yiksek olmasa da iretim miktari agisindan giimisi havuz bali§i (Carassius gibelio)nin da gdlde énemli derecede yer aldigi
saptanmistir.

Anahtar kelimeler: Marmara Gélii, balik faunasi, balikgilik.

GIRIS

Marmara G6lU Anadolu’'nun batisinda Ege Deniz'ine akan
ikinci blyik nehir olan Gediz Nehrinin asagl kesimlerinde
bulunmaktadir. Bir allivyon set géli olan Marmara Goli 12 km
uzunlugunda 6 km genigliginde ve deniz seviyesinden 75
metre ylkseklikte olup, Manisa ile Alasehir arasinda bir
depresyon (Jeolojide depresyon, gevresine gére ¢Okmis bir
yery(iz{ seklini tanimlamak igin kullanilir) iginde bulunmaktadir
(Lahn, 1948). Giinimizde Salihli ve Go6lmarmara ilgeleri
sinirlari arasinda yer alan Marmara Goli, ik diizenleme
calismalarindan 6nce kapali havza durumundaydi ve goli
sadece kuzeyindeki Akpinar kaynaklari, kiiclik bir dere olan
Seyh Abbas deresi ile yagmur sulari beslemekteydi. Marmara
GOIU’ndn rezervuar olarak kullanimi 1944 yilinda baslamistir.
Yapilan diizenlemelerle goli besleyen kaynaklara Kum cayi,
Gediz Nehri gibi akarsular eklenmistir. Golin fazla sulari ise
bir kanal ile yine Gediz Nehrine birakilmigtir. Bu
dizenlemelerden sonra gdliin minimum isletme kodunda alani
31,7 km2, derinligi 0,84 m iken gél tam dolu oldugunda
maksimum alani 73 km2, maksimum derinligi ise 6,7 m'ye
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ulagmakta, maksimum kodda géliin ortalama derinligi ise 4,72
m civarindadir (Altinayar vd. 1994). Bununla birlikte, 1993
yilinda iki yillik bir kurak dénemin ardindan gol su seviyesi
dismis, biyik oranda kurumus ve balk stoklar yok
olmustur.  1994-1995 yillarinda gdlden sulama igin su
alinmamigtir. Su seviyesi Gediz Nehrinden gelen sularla
ylksek tutulmaktadir. Sulama déneminde ise su seviyesinde
azalmalar meydana gelmektedir. Golde, balikgi tekneleri ve
Golmarmara ilgesinin kanalizasyonundan kaynaklanan kirlilik
etkenleri de mevcuttur. GOl gevresindeki tarim alanlarinda
kullanilan gilbre ve pestisitler ise ylzeysel akisla ve drenaj
sulari ile gél alanina taginmaktadir (OSB, 2013).

Marmara Goli'nde giinimize degin; Mann (1940) pelajik
kopepodlar, Lahn (1948) jeolojik yapi, Numann (1958)
limnoloji ve balikgilk, Balik (1979) balik, Hossucu (1979)
sazan, Alpbaz ve Hossucu (1979, 1981) sazan, Cirik (1980,
1982, 1983, 1984) fitoplankton, Alpbaz vd. (1981) tatlisu
midyesi, Se¢gmen ve Leblebici (1982) flora ve vejetasyon,
Kinacigil (1985) kerevit, Baydar (1986) balik faunasi, Uysal
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vd. (1987) sazan, yayin ve yilan baligi, Ustaoglu (1989)
zooplankton, Balik vd. (1991, 1997) havuz baligi ve sazan,
Altinayar vd. (1994) su yabanci otlari, Gul (2008) kuslar ile
ilgili galismalari gerceklestirmislerdir.

Bu calismada Marmara Géli balik faunasindaki degisim
ve balikgilik faaliyetlerinin guntimiizdeki durumunun ortaya
konmasi amaglanmistir.

MATERYAL VE YONTEM

Balik faunasinin ortaya ¢ikarilmasi ve populasyonlarin
goldeki dagilimlarini saptamak amaci ile golde belirlenen 3
farkll istasyonda (ist 1. Ag atim baslangig: 38° 37" 13" K / 27°
57' 40" D, Ag atim bitis: 38° 37" 27" K / 27° 57" 45" D; Ist 2.
Ag atim baslangig: 38° 37' 26" K / 28° 00" 08" D, Ag atim
bitig: 38° 37" 17" K / 28° 00" 17" D; st 3. Ag atim baglangig:
38° 37" 30" K/ 28° 03' 52" D, Ag atim bitis: 38° 37' 20" K /
28° 04' 12" D) fanyal ve fanyasiz aglar ile kerevit pinterleri
kullanilmigtir  (Sekil  1). Istasyonlar arasi homojeniteyi
sajlamak amaciyla her istasyonda ayni ozellikteki aglar ve
pinterler kullanilmigtir. Kullanilan aglar fanyali ve kér olmak
Uzere her biri 35 m uzunlugunda, digimden digime goz
acikliklart 10, 20, 30, 40 ve 50 mm olan aglardir. Aglara ilave
olarak 10 gift kerevit pinteri de her istasyonda kullanilmigtir.
Ayrica, kiyisal bolgede kiigik boylu tiirlerin yakalanmasi igin
tal 1grip kullaniimistir. Bunun yani sira géliin kuzey bdlgesinde
yer alan Akpinar kaynaklarinda da elektrogoker ile avcilik
yapilmistir. Yakalanan balik 6rnekleri fotograflanmis, ardindan
% 4lik formol ile tespit edilerek laboratuvara getirilmistir.
Baliklarin tiir teshislerinde Kuru (1980), Miller (1986), Elvira
(1987), Erkakan vd. (1999), Ozulug ve Freyhof (2007)'un
calismalarindan yararlanilmigtir.  Tur teshisleri yapildiktan
sonra her tlre ait bireyler sayilarak 0.1 g hassasiyetli dijital
terazi ile toplam agirliklari tespit edilmistir.

$Sekil 1. Balik érnekleme istasyonlari.
Figure 1. Fish sampling stations
(ist 1. Ag atim baglangig: 38° 37' 13" K/ 27° 57' 40" D, Ag atim bitis: 38° 37"
27" K/ 27° 57" 45" D; st 2. Ag atim baglangig: 38° 37' 26" K / 28° 00" 08" D,
Ag atim bitis: 38° 37' 17" K/ 28° 00" 17" D; lst 3. Ag atim baglangig: 38° 37'
30" K/28° 03' 52" D, Ag atim bitis: 38° 37" 20" K/ 28° 04' 12" D)

Bunun yaninda, gélde yapilan ticari balik avciligina ait
veriler Gida, Tarim ve Hayvancilik Bakanligi Manisa il
Mudarligi’'nden, golde yapilan balik agilamalarina ait veriler
de Devlet Su isleri 2. Bélge Miidiirliigi'nden temin edilmistir.

BULGULAR
Golde yapilan avcilik operasyonlari sonucunda, balik

faunasinin  Atherinidae, Cyprinidae, Cobitidae, Percidae,
Poecilidae ve Gobiidae familyalarina ait tiirlerden olustugu
tespit edilmistir. Tespit edilen tirler asagidaki gibi
siralanmigtir.
Familya: Atherinidae
Atherina boyeri Risso, 1810 (Gims baligi)

Familya: Cyprinidae

Alburnus battalgilae Ozulug ve Freyhof, 2007 (inci baligi)

Cyprinus carpio Linnaeus, 1758 (Sazan)

Carassius gibelio (Bloch, 1782) (Gumdusi havuz baligr)

Chondrostoma holmwoodlii (Boulenger, 1896)
(Kababurun balig)

Capoeta bergamae Karaman, 1969
(Bergama Siraz baligi)

Ladigesocypris mermere (Ladiges, 1960) (ilik baligi)

Pseudorasbora parva (Temminck & Schlegel, 1846)
(Cizgili sazancik, Mavis)

Petroleuciscus symrnaeus (Boulenger, 1896)
(Izmir tathsu kefali)

Rhodeus amarus (Bloch, 1782) (Acibalik)
Vimba vimba (Linnaeus, 1758) (Egrez)
Familya: Cobitidae
Cobitis fahirae Erk'akan, Atalay-Ekmekgi & Nalbant, 1998
(Tasyiyen)
Familya: Percidae
Sander lucioperca (Linnaeus, 1758) (Sudak)
Familya: Poecilidae
Gambusia affinis (Baird & Girard, 1853) (Sivrisinek baligi)
Familya: Gobiidae
Knipowitschia mermere Ahnelt, 1995 (Tatlisu kaya baligi)
~ Marmara Golii dogal balik faunasinin yani sira Devlet Su
Isleri 2. Bélge Midurligu tarafindan otlanmanin biyolojik
mucadelesi amaciyla 60.000 adet Ctenopharyngodon idella ve

stoklarin  zenginlestirilmesi amaciyla da 3.570.000 adet
Cyprinus carpio bireyi gole asilanmistir (Sekil 2).
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*(Devlet Su Isleri Genel Miidiirligii 2. Bélge Miidiirliigii verileri)
Sekil 2. Marmara Golii'ne 1994-2012 tarihleri arasinda asilanan balik
sayllari (adet)*.
Figure 2. Introduced fish number to the Lake Marmara between 1994 and
2012.
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Fish fauna and fisheries activities in Lake Marmara

Tablo 1. Marmara Goli’'nde Mart 2012-Subat 2013 arasi yapilan avcilik sonucu elde edilen balik tiirleri ve % dagilimlari.

Table 1. The fish species and % frequency in Lake Marmara, as a result of the fisheries activity between March 2012 and February 2013.

n %n__ Biyokiitle (kg) %Biyokiitle

Sazan (C. carpio) 257 2.41 56,675 17.68

Giimiigi havuz bahgi(C. gibelio) 4315  40.45 190,876 59.56

Sudak (S. lucioperca) 77 0.72 5,925 1.85

Inci baligi (A. battalgilae) 228 2.14 5,784 1.80

Egrez (V. vimba) 113 1.06 9,453 295

Tathsu kefali (P. smyrnaeus) 4416 41.04 40,696 12.70

Aci balik (R. amarus) 648  4.06 2,059 0.64

Giimiig baligi (A. boyeri) 556 0.12 1,210 0.38

Cizgili sazancik (P.parva) 855 7.63 7,822 244

Tathisu kaya baligi (K. mermere) 39 0.37

Toplam 10667 100 320,500 100

Tablo 2. Marmara Golii 2003-2012 yillari arasi Balik av Miktarlari (kg)*.
Table 2. Amounts of fish in Lake Marmara between 2003 and 2012 (kg).

2003 2004 2005 2006 2007 2008 2010 2011 2012  Toplam
Sazan 9714 52022 13320 3595 44480 1231 52313 38040 47594 262309
Yayin b. 930 201 1569 62 444 0 5401 0 0 8607
Sudak 1436 6843 282 20 0 0 0 0 0 8581
Havuzb. 10160 37619 72579 15238 16376 1858 5616 0 12500 171946
Kolyoz 0 0 0 0 12009 0 0 415 0 12424
Diger 0 3420 12594 260 0 0 0 0 0 16274
Toplam 22240 100105 100344 19175 73309 3089 63380 38455 60094 480141

*(T.C. Gida, Tarim ve Hayvancilik Bakanli§ji Manisa Il Miidirligi verileri)

Golde 1 yillik stirede aylik periyotlarla, fanyali, fanyasiz
agdlar, pinterler ve 1drip ile gergeklestirilen avcilik faaliyetleri
sonucunda ticari avcilikta elde edilen sonuglarla benzer
nitelikte, glmusi havuz baligi ve sazanin yogun olarak
yakalandigi gortlmektedir. Ancak, ticari avcilikta kullanilan
aglarin segiciliginden dolayi avcilik verilerine dahil olmayan
kiglk boylu baliklardan 6zellikle bir tatlisu kefali tirl olan
Petroleuciscus smyrnaeus tiriinin de g6lde yogun bir
populasyon olusturdugu saptanmistir. Bunun yaninda
boylarinin kiigiik olmasi ve bunun sonucu avciliginin zor
olmasi nedeni ile balikgilar tarafindan elde edilemeyen, ancak
dogal balik populasyonlari izerinde olumsuz etkileri bilinen
balik tirleri de gdlde tespit edilmistir. Bu tiirlerden biri primer
deniz baliklarindan Atherina boyeri, digeri ise Uzakdogu
kékenli ve Avrupa’dan Ulkemiz sularina giris yapmis olan
Pseudorasbora parva'dir. Bu tiirler, biyolojileri ve dogal yayilis
alanlari géz onine alindiginda, istemli veya istemsiz olarak
ballk asllamalari veya baska yollarla son yillarda géle
tasindigi ve hizla populasyon olusturduklari da gérilmektedir
(Tablo 1).

Gida, Tarim ve Hayvancilik Bakanligi Manisa il Miidtirliigi
2013 yil kayitlarina gore goldeki balikgilik faaliyetleri 88 tekne
ve 154 ticari avci sayisi ile iki su Griinleri kooperatifi tarafindan
ylritilmektedir. S6z konusu kooperatifler 57 adet tekne ve
103 ticari avci sayisi ile S.S. GOlmarmara ve Gevresi Su
Urlnleri Kooperatifi, 31 adet tekne ve 51 ticari avcl sayisi ile
S.S. Kemerdamlari, Tekelioglu, Pazarkdy Su Uriinleri Uretim
ve Degerlendirme Kooperatifleridir.

Golde ydrutalen ticari balik avciligi dncelikli olarak sazan

Uzerine yogunlasmis olup, bu amagla 65-90 mm géz
acikhgina sahip kér misina aglar kullanilmaktadir. Ancak 2013
yilindan itibaren her turli misina aglari yasaklanmis ve
monofilament adlar kullaniimaya baglanmistir.

Marmara Goli balikgiliginin son on yillik avcilik verileri
incelendiginde en énemli ticari tiriin Sazan (Cyprinus carpio)
oldugu, bunu Sudak (Sander lucioperca), Yayin (Silurus
glanis) ve tatlisu kolyozu (Alburnus battalgilae)'nun izledigi
gorlimektedir. Ayrica, her ne kadar ticari degeri digerleri
kadar yiksek olmasa da Uretim miktari agisindan gimusi
havuz bali§i (Carassius gibelio)nin da gélde balikgilik
faaliyetlerinde yer aldigi gortiimektedir (Tablo 2).

TARTISMA VE SONUG

Marmara Goli baliklari ile ilgili olarak yapilan ilk
calismada gélin balik faunasinin Cyprinus carpio, Barbus
lydianus, Chalcalburnus chalcoides ve Rhodeus amarus
tirlerini intiva ettigi bildirilmigtir (Numann, 1958). izleyen
yillarda Anonim (1979), Sudak, Sazan, in baligi, Kababurun,
Yilan baligi ve Biyikli balik olmak (izere 7 takson; Balik
(1979), Lucioperca lucioperca, Chalcalburnus chalcoides
derjugini, Chondrostoma nasus vardarense, Cyprinus carpio
ve Anguilla anguilla olmak (izere 5 takson; Baydar (1986),
Anguilla anguilla, Cyprinus carpio, Chondrostoma nasus
vardarense, Chalcalburnus chalcoides derjugini, Barbus
capito pectoralis ve Stizostedion lucioperca olmak (izere 6
taksonun varhi@ini  bildirmistir. Bu faunistik galismalarin
yanisira, Cyprinus carpio, (Alpbaz ve Hogsucu 1979, 1981;
Balik vd. 1997; Uysal vd. 1987), Carassius carassius (Balik
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vd. 1991), Silurus glanis (Uysal vd. 1987) ve Anguilla anguilla
(Uysal vd. 1987) turlerinin goldeki varligi gesitli calismalarla
ortaya konmustur. Géliin balik faunasi ile ilgili olarak yapilan
en glncel calismada ise; Anguilla anguilla, Barbus capito
pectoralis,  Cyprinus  carpio,  Carassius  carassius,
Chondrostoma holmwoodii, Alburnus chalcoides, Capoeta
bergamae,  Ctenopharyngodon idella,  Ladigesocypris
mermere, Rhodeus amarus, Sander lucioperca ve
Knipowitschia mermere olmak (zere 5 familyadan 12
taksonun varhi§i bildirilmistir (Kuru vd. 2001). Bu ¢alismada,
yukarida adi gegen tirlerden Cyprinus carpio, Chondrostoma
holmwoodii, Capoeta bergamae, Ladigesocypris mermere,
Rhodeus amarus, Sander lucioperca ve Knipowitschia
mermere tirlerinin yani sira Alburnus battalgilae, Carassius
gibelio, Petroleuciscus symrnaeus, Vimba vimba, Atherina
boyeri, Pseudorasbora parva, Gambusia affinis ve Cobitis
fahirae olmak Uzere 8 turlin daha varligi tespit edilmistir.
Burada s6z konusu 8 tlirden Alburnus battalgilae daha
onceleri  Chalcalburnus chalcoides olarak bildirilmis olan
tathsu kolyozu, Carassius gibelio ise yine daha Onceki
calismalarda Carassius carassius olarak bildiriimis olan
turlerdir. Diger 6 tir ise &nceki calismalarda gélden
bildirilmemistir. S6z konusu tiirlerden Gambusia affinis ve
Cobitis fahirae golin kuzey kesiminde yer alan Akpinar
kaynaklarindan saptanmis, Atherina boyeri ve Pseudorasbora
parva tlrleri ise, biyolojileri ve dogal dadilim alanlar g6z
oninde bulunduruldugunda, géle son yillarda istemli veya
istemsiz olarak bagka bir alandan tagindiklari muhtemeldir.
Golde belirlenen bu 15 tlriin yani sira 6nceki galismalarda
golde saptanmis olan Silurus glanis ve Ctenopharyngodon
idella tlrleri ise bu calismada elde edilememistir. Bu durum,
her iki tlirin de stoklarinin olduk¢a azalmig olabilecegini
duglndirmektedir.

Marmara Géli'nde balikgilik, gevre kdylerdeki insanlar igin
baslica gegim kaynaklarindan biridir. Gél dogal halindeyken,
yilda 300 tona yakin balik avlandigi bildirilmektedir. Golde su
seviyesinin yikselmesiyle birlikte balikcilik da gelismis, 400'in
Uzerinde balikgl teknesi islemeye baglamis, en yiksek
seviyeye ulasilan 1963 yilinda rekor diizeyde (963 ton) balik
avlanmigtir  (OSB, 2013). Ayrica, 1974 yilinda gélde
gergeklestirilen calismada stogun % 86 oraninda sazan, % 11
oraninda sudak, % 2 oraninda tatlisu kefali ve % 1 oraninda
yilan baligindan olustugu bildirilmistir (Anonim, 1979). 1993
yilinda gélin kurumasi sonucu, balik¢ilik sektdri tamamiyla
cOkmustir. Daha sonraki donemde, géle yarim milyondan
fazla balik birakilmis, av yasagi getirilmis ve su seviyesinin de
yikselmesiyle, balik stoklarinda artiglar meydana gelmistir.
Son 10 yillik avcilik verileri incelendiginde ise, yillik balik
veriminin ¢ok degiskenlik gbstermesine ragmen 100 tonu
asmadi§i gorilmektedir. Hatta halk arasinda Israil sazan
olarak adlandirilan gumisi havuz balidinin rekor dizeyde
avlandigi 2004 ve 2005 yillari gdz ardi edilirse bu rakamin 50
ton civarinda oldugu sdylenebilir. Devlet Su Isleri Genel
Mldarligh 2. Bolge Mudarligi’'nin uzun yillar boyunca
ozellikle sazan stoklarinin zenginlestiriimesine yonelik agilama
calismalarina ragmen balikgilik verimindeki bu disis, goldeki

varliklari bu galismada belirlenmis olan Atherina boyeri ve
Pseudorasbora parva tirlerinin yani sira Carassius gibelio
populasyonunun blylimesi ile de iliskilendirilebilir. Clinki, s6z
konusu tirler beslenmelerinde balik, balik yumurtasi ve balik
larvalarini da tiketmeleri (Billard, 1997; Muus and Nielsen,
1999), yiksek tireme yetenekleri (Welcomme, 1988) ve diger
tirler ile besin rekabetine girmeleri (Kottelat and Freyhof,
2007) dolayisi ile ortamdaki dogal tiirler {izerinde olumsuz
etkiler yaratabilmektedir. Bu olumsuz etkilerin giderilmesi igin
yukarida adi gegen ve “istilaci” Ozellikte olan tiirlerle etkin
mUcadele edilmesi gerekmektedir.

Marmara Goéli'niin si§ bir yapiya sahip olmasi ve
etrafinda yer alan yogun tarim alanlarinin sulama suyunun
gblden saglanmasi da goldeki balikgigi olumsuz ydnde
etkilemektedir. Ciinkl, sulama nedeniyle su seviyesindeki
dusUsler ve bununla birlikte asiri sicak donemlerde ¢dziinmus
oksijen dizeylerinin digmesi, elde edilen Grintn nicelik ve
nitelik bakimindan azalmasina da yol acabilmektedir. Bu
durumun ortadan kaldirimasi igin, sulama faaliyetlerinin
kontrol altinda tutulmasi ve su seviyesinde meydana gelecek
azalislarin en az diizeyde olmasi saglanmalidir.

Golde balikgiligl olumsuz yénde etkileyen bir diger faktor
de golin kapasitesinin cok Uzerinde asir ve kagak avcilik
yapiliyor olmasidir. Yetkililerin tim iyi niyetli koruma
gabalarina karsin, Ozellikle goldeki balik populasyonlarinin
ureme donemlerini kapsayan av yasadi donemlerinde dahi
golde aglara rastlamak olasidir. Bu konuda isin buytk kismi
golde balikcilik faaliyetlerini ylriten 2 kooperatifin Gyelerine
yani balikgilarin bilhassa kendilerine dismektedir. Glnk,
goldeki balikgilk faaliyetleri bundan oOnceki zamanlarda
oldugu gibi bundan sonra da yore halki igin vazgegilmez bir
gegim kaynag olacaktir.

Marmara Goll balikgihidin yani sira, su kuslarina ev
sahipligi yapmasi dolayisiyla (144 tir; Gil, 2008), uluslararasi
dneme sahip sulak alanlar listesinde yer almaktadir. Ayrica,
gevresinde basta (iziim ve zeytin olmak Uzere pamuk, kavun,
karpuz ve tltlin olmak Uzere yaygin olarak gergeklestirilen
tarimsal faaliyetlerde sulama suyu olarak kullaniimakta, gél
cevresinde yer alan sazliklar ticari olmamakla birlikte yére
halki tarafindan gerek hayvan barinaklari, gerekse diger
kullanimlar igin kesilmektedir. Tim bu &zellikleri nedeniyle
Marmara Goli bozulmadan korunmasi gereken 6nemli sulak
alanlarimizdan biridir.

Marmara Goli'nde biri (Ladigesocypris mermere) gole,
dordli  (Knipowitschia mermere, Capoeta bergamae,
Chondrostoma holmwoodii, Cobitis fahirae) Gediz nehri ve
Bati Anadolu akarsu havzasina ait 5 endemik tatlisu baligi
tirline ev sahipligi yapmaktadir. Bu ozelligi dolayisi ile
Marmara Golu biyolojik cesitliligin korunmasi noktasinda da
ayri bir yere sahiptir.

Sonug olarak, Marmara Goli'nin barindirdidi biyolojik
zenginliklerin  ve 6zellikle de balikgihdin  surdlrdlebilir
olabilmesi icin oncelikle “istilaci” olarak tanimlanan Carassius
gibelio, Atherina boyeri ve Pseudorasbora parva tlrleri ile
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etkin bir sekilde micadele edilmesi gerekmektedir. Gol
cevresinde yasayan halkin da hem balikgiliktan hem de
tarimsal faaliyetlerden daha verimli ve uzun sireli
yararlanabilmeleri igin, s6z konusu istilaci tlrleri tanimalari,
biyolojileri hakkinda bilgi sahibi olmalari, balik asilamalari
konusunda bilingli davranmalari, tarim alanlarindan géle
olabilecek zararll desarjlari 6nlemeleri ve hepsinden énemlisi
de av yasaklarina ve avlanma kurallarina uymak suretiyle
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istanbul Bogazi'nda kaldirma aglari ile balikgilik

Lift net fishery in the Istanbul Strait
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Abstract: This study was performed for determine the locations of lift nets, technical characteristics of nets, fishery status and target species. It was determined
that there are three lift nets that set in the coasts of Istanbul Strait (Arnavutkdy, Yenikdy and Tarabya). These lift nets work according to the lever principle or
bearing posts. During the research, big-scale sand smelt (Atherina boyeri), mullets (Mullet sp.) and gar fish (Belone belone) were encountered in the lift nets.

Keywords: Lift net, traditional fisheries, big-scale sand smelt, Istanbul Strait

Ozet Bu galisma, istanbul Bogazr'nda kurulan kaldirma aglarinin mevkileri, aglarin teknik dzellikleri, balikgilik durumlarini ve hedef tiirleri belilemek amaciyla
yapilmistir. Istanbul Bodazi'nda iskele ve kiyilarda kurulan U¢ adet kaldirma agi (Arnavutkdy, Yenikdy ve Tarabya) bulundugu tespit edilmistir. Kurulan kaldirma
aglari, tastyici direkler veya kaldirag sistemine gore calismaktadir. Arastirma stresince kaldirma aglarinda rastlanilan balik tirleri; gtimis (Atherina boyeri), kefal

(Mullet sp.) ve zargana (Belone belone)dir.

Anahtar kelimeler: Kaldirma agi, geleneksel balikgilik, giimiis baligi, Istanbul Bogaz

GIRIS

Kaldirma aglari, baliklarin agin (zerinden gegecedi,
kerevit veya karideslerin agin (zerine sirlinerek ilerleyecegi
umularak su igine indirilmis, antik bir artisanal balikgilik
aracidir (von Brandt vd., 2005). Av, ylizeye paralel veya egik
duran alete baligin kendiliginden gelmesi, cezbedilmesi veya
stirilmesi sonucu, agin stratle yukari kaldirimasi ile
yaplimaktadir (Mengi, 1977). Farkli yapi da kaldirma aglari,
Asya, Avrupa ve Afrika'nin ig sulari ve kiyisal cevrelerinde
kullanilmak (zere gelistiriimistir (von Brandt vd., 2005).
Giney-Dogu  Asyamin  kiyllart  boyunca,  Tayland
(Boromthanarat vd., 1991; Islam ve lkejima, 2010), Vietnam
(Ton That Phap, 2000), Malezya (von Brandt vd., 2005),
Endonezya (Dudley ve Tampubolon, 1986; van Oostenbrugge
vd., 2002), Filipinler (Selorio vd., 2008) ve Cin'de (Osaka,
1975) ¢ok cesitli kaldirma aglar kullaniimaktadir. Tirkiye'de
kullanilan kaldirma aglari ise “Cokeltme Aglar’ olarak da
adlandirilir (Hossucu, 1998; Mengi, 1977; Sarikaya, 1980).

Kigik kaldirma aglari elle kullanilabilir ve ¢ok sayida el
kaldirma a1 bir balik¢i tarafindan siklikla kullaniimaktadir.
Yuvarlak cgerceveli kaldirma aglari, 3 iple bir ¢embere
baglanarak asilabilir. El kaldirma aglari ok sayida olsalar bile
genellikle tek tek kurulur. Bunun sebebi av kagirimadan
basari bir sekilde kaldirimalari igindir. Bu agdlar genellikle
kabuklu avciliginda kullanilsa da balik aveiliginda da kullanilir.
Agin boyutunun blylk oldugu durumlarda, insan gicuni
azaltma icin bazi mekanizmalar gerekmektedir. Asya’da
kullanilan ve genellikle “Cin Kaldirma Agi” olarak adlandirilan
sabit kaldirma aglar “kaldirag’ prensibine gore calisir.

© Published by Ege University Faculty of Fisheries, Izmir, Turkey

Kaldirma aglari, denge agirhdiyla dengede tutulur, bdylece
suya indirmek ve sudan kaldirmak igin ddndrlebilir.
Kaldirma aglar, kisa araliklarla suya indirilmeli ve sudan
kaldirimalidir. Gece yapilan avcllikta, baliklar cezbetmek igin
siriklarin kesisme noktasinda kandiller asiimaktadir. Akintiya
gore balikgilik 6gleye kadar stirer. A§ ustalikla kaldirldiktan
sonra, baliklar uzun bir kepge yardimiyla agin Gzerinden alinir.
Avrupa balik¢iliinda bilinen daha modern kaldirma aglari, el
veya motorla hareket ettirilen vinglerle kullaniimaktadir (von
Brandt vd., 2005).

Turkiye'de yapilan  calismalar, kaldirma aglarinin
tanimlanmasi (Deveciyan, 1926; Mengi, 1977; Hossucu, 2002;
Oztlrk vd. 2006), Ege Denizi'nde ag kafes Uniteleri etrafinda
kaldirma aglari ile avcilik denemeleri (Altinagag vd. 2003) ve
Ege Denizi'nde kullanilan kaldirma aglarinin teknik planlarinin
cizimi (Tokag vd. 2010) olarak siralanabilir. Baliklarin biyolojik
ve stok dzellikleri yani sira bir bdlgede balikgilik yapan balikg
ve tekne sayisi, av araglar gesitliligi ve kapasitesi, avlanan
tlrler ve av miktarlarina ait veriler diizenli olarak toplanmalidir.
Tlrkiye'de balikgilikla ilgili veri kaynaklarinin yetersiz oldugu
bilinmektedir. Bu nedenle bu calismada, istanbul Bogaz'inda
kiyr balik¢iliginda kullanilan kaldirma aglarinin gesitliligi ve
teknik ozelliklerinin belirlenmesi amaglanmigtir.

MATERYAL VE YONTEM

~ Bu inceleme de 2012-2013 balikilik sezonu boyunca
Istanbul Bogaz'inda kaldirma aglari ile avcilik yapan kiyi
balikgilariyla yiz yize anketler yapilmistir. Bu anketlerle
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kaldirma aglarinin; mevkileri, aglarin teknik 6zellikleri,
balikgilik durumlari ve avlanan tirler ortaya cikariimigtir.
Ayrica kullanilan kaldirma aglarinin teknik gizimleri FAO
(1975)ya gore MS-Visio 10.0 programinda dlgekli olarak
yapiimistir.

BULGULAR

Bu inceleme de Istanbul Bogaz'inda iig noktada kaldirma
aginin  kullanildigi tespit edilmigtir. Bu aglar, Istanbul
Bogaz'inda glineyden kuzeye dogru sirasiyla Arnavutkdy,
Yenikdy ve Tarabya’da konumlanmistir (Sekil 1).

Byukdere

AAAAAAAA

Sekil 1. Calisma alani ve kaldirma aglarinin mevkileri
Figure 1. Study area and locations of lift nets

Avciliga iligkin genel 6zellikler:

Gunlik veya mevsimsel gd¢ yapan glimuls (Atherine
boyeri), kefal (Mugil sp.) ve zargana (Belone belone) gibi pelajik
baliklar yakalanmaktadir ve avcilik genellikle Mart, Nisan ve
Mayis aylarinda yapilsa da zaman zaman Haziran ayinin
ortalarina kadar uzamaktadir. Avcilik operasyonlari glindliz
saatlerinde surdirlilmekte ve genelde 2-3 balik¢i ¢alismaktadir.
Avcilik sirasinda baliklari cezbetmek igin herhangi yem
kullaniimamaktadir ve agin Gzerinden baliklarin daha rahat fark
edilebilmeleri icin zemine 1 ya da 2 adet beyaz mermer
konulmaktadir.

Arnavutkoy

Amavutkdy'de kurulan kaldirma agi tasiyict direkler
yardimiyla suya indirilip kaldinimaktadir. Tasiyici direkler
demirden imal edilmistir ve 2,5 m yiiksekliginde yaklasik 10-15
cm capindadir. Direkler arasinda 9 m mesafe bulunmaktadir.
Agin hareket ettirilmesinde kullanilan halatlar PP malzemeden
yapilmis olup capi (&) 18 mmdir. Sistemde kullanilan diger
halatlarin ise ¢api (&) 3 ve 5 mmdir. Sistemde kullanilan diger
direk parcalari ve halatlarin ozellikleri Sekil 2 ve 3 de
gosterilmistir. Kaldirma aginin boyutlari 4 x 9 m'dir. Ag, PA
malzemeden, 210 d/ 4 numara ve 12 mm tam géz boyunda
(TGB), ve PA malzemeden 210 d/ 8 numara ve 18 mm TGB ag
g6zlerinden olusmaktadir. Agin dort yaninda da 44 mm TGB ve
210 d/' 9 numara glglendirici aglar (sardon) yer almaktadir. Agin
Uzerinde agin akintiyla kiyidan uzaklagmasinin énlemek icin
102 adet 50 g, 42 adet 100 g, 8 adet 200 g kursun

bulunmaktadir Sistem iki tarafindan

calistinimaktadir.

(Sekil  4).

balike!

60 kg ¢apa

Sekil 2. Amavutkdy'de kurulan kaldirma ag sistemi
Figure 2. Lift net system set in Arnavutkdy
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$Sekil 3. Arnavutkdy'de kurulan kaldirma ag sistemi
Figure 3. Lift net system set in Arnavutkdy
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Sekil 4. Amavutkdy'de kurulan kaldirma aginin teknik plani
Figure 4. Technical plan of lift net which set in Arnavutkdy

Yenikoy

Yenikdy'de kurulan kaldirma adi kaldirag sistemiyle suya
indirilip  kaldinimaktadir.  Tasiyici ayak demirden imal
edilmistir, 4,5 m yiksekliginde ve yaklasik 10-15 cm
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capindadir. Agdin hareket ettirimesinde kullanilan denge
demiri ise yaklasik 10 cm gapinda ve 9,00 m uzunlugundadir.
Denge demiri ile agin baglantisini saglayan halatlarin ¢api (@)
4 mm ve yaklasik 5 m uzunlugundadir (Sekil 5). Kaldirma
aginin boyutlar 3,15 x 4,75 m'dir. A§, PA malzemeden, 210 d/
4 numara, 12 mm TGB ag gdzlerinden olusmaktadir. Agin iki
yaninda da PA malzemeden, 210 d/ 9 numara ve 18 mm TGB
giclendirici aglar (sardon) yer almaktadir (Sekil 6). Sistem (g
balik¢i tarafindan galistiriimaktadir.

Sekil 5. Yenikoy'de kurulan kaldirma ag sistemi

Figure 5. Lift net system set in Yenikdy
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Sekil 6. Yenikoy'de kurulan kaldirma aginin teknik plani
Figure 6. Technical plan of lift net which set in Yenikdy

Tarabya

Tarabya'da kurulan kaldirma agi kaldirag sistemiyle suya
indirilip  kaldinlmaktadir.  Tasiyici ayak demirden imal
edilmistir, 5,75 m ylksekliginde yaklasik 10 cm ¢apindadir.
Agdin hareket ettiriimesinde kullanilan denge demiri ise
yaklagik 10 cm ¢apinda ve 9,50 m uzunlugundadir. Denge
demiri ile agin baglantisini saglayan halatlarin ¢api (d) 5 mm
ve yaklasik 9 m uzunlugundadir. Denge demiri ile ag
arasinda, agin yukari kaldirihg sirasinda diizgiin gelmesi igin
1,5 x 1,5 m boyutlarinda bir demir profil bulunmaktadir.

Kaldirma aginin boyutlart 5 x 5 m'dir (Sekil 7). Ag, PA
malzemeden, 210 d ve 8 numara, 18 mm TGB ag g6zlerinden
balikgl

olusmaktadir (Sekil 8). Sistem ik tarafindan

galistirimaktadir.

3
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Sekil 7. Tarabya'da kurulan kaldirma ag sistemi
Figure 7. Lift net system set in Tarabya
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$Sekil 8. Tarabya'da kurulan kaldirma aginin teknik plani
Figure 8. Technical plan of lift net which set in Tarabya

TARTISMA VE SONUC

Bu calismada, Istanbul Bogazinda kiyi balikgiliginda
kullanilan kaldirma aglarinin gesitliligi ve teknik ozellikleri
belirlenmistir. Kaldirma ag balik¢iliginin ¢ ay gibi kisa bir
periyotta yapildi§i ve glimis (Atherina boyeri), kefal (Mullet
sp.) ve zargana (Belone belone) baliklarinin aviandigi tespit
edilmistir. Iki kaldirma aginda (Yenikdy ve Tarabya) sistemin
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Gin'de kullanilan kaldirma aglarina benzeyen kaldirag
seklinde oldugu Amavutkdy'de kurulan diger kaldirma aginda
ise degisik bir sistem olan taslyici direkler yardimiyla avcilik
yapildigi ortaya cikartiimistir. Kullanilan aglarin boyutlari ise
oldukga Kkigiiktlr. Genellikle 2-3 balik¢inin ¢alistigi bu
balikgilik tipinde daha dnce ki yillarda galisan balikgi sayisinin
daha fazla oldugu balikgilar tarafindan bildirilmistir. Kaldirma
aglariyla balikgilik yapan balikgilarin  aglarin  ve diger
ekipmanlarini muhafaza edecegi her hangi bir alt ve (st yapi
imkani bulunmamaktadir.

Daha once yapilan galismalar da istanbul Bogaz’nda
Deveciyan (1926) bes ve Oztlrk vd. (2006) ise alti kaldirma
aginin kullanildigi bildirilmistir. Deveciyan (1926) tarafindan
bildirilen av sahalarinin  ginimizde de kullanildigi
gorilmektedir. Bu galisma da ise ayni bdlge de yalnizca ig
kaldirma aginin  kullanildi§i  tespit  edilmigtir.  istanbul
BogazI'nda artan sehirlesme ve deniz trafigi diger balikgilik
tlrlerinde  oldugu gibi kaldirma agi balikgiligini  da
etkilemektedir. Ozellikle kiyllarin kullaniminda balikgilik gibi
onemli bir gelir kaynagi olusturan bir is kolu dikkate alinmadan
yapilan degisiklikler balikgiligi olumsuz yénde etkilemektedir.

Kaldirma a§ balikgiliginda diger bir olumsuz taraf ise bu
balikgilik tipiyle ilgili terminolojik yanlistan kaynaklanmaktadir.
Arnavutkdy'de kurulan kaldirma agi, terminolojik literatirde ve
balikgilar arasinda “¢okertme dalyani” veya “gOkertme aglar’”
olarak bilindigi icin Nisan 2006 tarihinde Deniz Polisi
tarafindan aglar kaldiriimistir. Bu yanlis ifadeden dolayr 2006
yilinda balikgilar avcilik yapamamis ve ekonomik olarak
zarara ugramistir. Zira istanbul Bogazi'nda mevcut dalyanlarin
disinda yeni bir dalyan kurulmasina izin verilmemektedir.
Gokertme dalyani olarak adlandirilan avcllik tipinde, yaklasik
olarak dikdortgen seklinde olan adin bir tarafi kiyiya
sabitlenirken diger taraflari ise U¢ tekneye baglanmasi
suretiyle  kullaniimaktadir  (Sekil 9). Kaldirma aglarinin
kurulmasi ve avclilik faaliyetinde bulunmasi igin Gida, Tarim
ve Hayvancilik Bakanh§indan izin alinmasi zorunludur
(Anonim, 2012).

Ege Denizinde kurulan ¢okertme dalyani olarak

adlandirlan kaldirma aglari dikdortgen ya da kare bigiminde
(45x 62,5 m) olup, kiyida bir gézetleme kulesinden baliklarin
gecisi  gbzlenmektedir.  Ayrica, baliklarin  g6rlimelerini
kolaylastirmak icin genellikle bir pet sise icine konulan sivi
yagin bir sirik yardimiyla damla damla olacak sekilde deniz
ylizeyine birakiimasi saglanmaktadir. Bu avcilikta kefal,
levrek, IUfer, gipura, karagdz, mirmir, sargos, istavrit, uskumru
ve ahtapot gibi tiirler yakalanmaktadir (Tokag vd., 2010).
istanbul Bogazi ve Ege Denizinde kullanilan kaldirma aglarin
oOzellikleri, avcilikta kullanilan teknikler ve yakalanan tiirler
birbirinden farklilik g6stermektedir.

Ege Denizi'nde bir ag kafes Unitesinin altinda kaldirma ag
(20 x 20 m boyutlarinda) ile yapilan balik¢ilik denemelerinde
toplam 11 tir (Boops boops, Sarpa salpa, Trachurus
trachurus, Chelon labrosus, Diplodus vulgaris, Oblada
melanura, Argentina sphyraena, Spicara smaris, Belone
belone, Serranus scriba ve Loligo vulgaris) elde edilmistir
(Altinagag ve dig., 2003). Oysa Istanbul Bogazi'ndaki kaldirma
aglarinda sadece (¢ tiur avlanildigi gozlenmistir. Ege
Denizinde a§ kafes Uniteleri etrafinda yemlemeden dolay
birgok baligin toplanmasi, kullanilan agin biyik olmasi,
avciligin gece ve glndiz yapilimasi ve bélge farkliigindan
dolay! avianilan balik tirleri de degisiklik gdstermektedir.

Kaldirma aglari, “Diinya Gida ve Tarim Orgiitii” tarafindan
kiiclik Olgekli balikgilik yontemleri arasinda tanimlanmakta
olup (FAO, 2013), 2002 yilinda yapilan “Diinya Sirdirllebilir
Kalkinma Zirvesinde” bu tir geleneksel av yontemlerinin
kiiltirel ekolojinin bir pargasi oldugu kabul edilerek tesvik
edilmesi ve gelistirimesi {zerinde durulmustur (UN, 2002).
Geleneksel balikgilik uygulamalari icerisinde gegmisten
gunumize kadar gelmis olan kaldirma aglari ile ¢ogdunlukla
ekonomik boydaki baliklarin yakalanmasi ve dolayisiyla
ekosisteme zarar vermemesi bakimindan, bu avcilik seklinin
korunmasi ve devamliliginin saglanmasi gerekmektedir.

TESEKKURLER

Bu calismanin yuritiimesinde  blyik  yardimlarini
gordigimiz bolge kaldirma ag balikgilarina tesekkiri borg
biliriz.

Sekil 9. Deveciyan (1926) tarafindan bildirilen gokertme dalyani ve glinimiizde kullanilan kaldirma agi sistemi
Figure 9. “Cokertme” dalian that was reported by Deveciyan (1926) and lift net system used nowadays
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