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RESEARCH ARTICLE ARASTIRMA MAKALESI

Effects of substrate preference on growth and survival of blue tiger
crayfish (Cherax albertisii)

Substrat se¢iminin mavi kaplan kerevitlerinde (Cherax albertisii) buyume
ve yagama orani uizerine etkileri

Onur Karadal* * Giirel Tirkmen

Ege University, Faculty of Fisheries, Department of Aquaculture, 35100, Bornova, Izmir, Turkey
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Ozet: Bu calismada, farkli tiirde substratlarin mavi kaplan kerevitlerinde (Cherax albertisii) biiyiime, yasama orani ve substrat secimi iizerine etkileri
arastinimistir. 6 farkli substrat (bos cam, sinek teli, bazalt, kalsit, gakil, kum) 18 adet akvaryumun zeminine yerlestirilmistir. Calisma 2 farkli deney ortaminda
stirddriilmstir. ilk deneyde her bir akvaryuma ortalama 1 g agifiginda 10 adet birey konulmustur. ikinci deneyde, substrat tercihi igin tabanindan 6 bélime
ayrilmig ve her bir bélimde ayni substratlarin bulundugu altigen bir akvaryum kullaniimistir. llk deneyden 1 aylik 10 adet kerevit bireysel olarak altigen tanka
yerlestirilmis ve hareketlerini gozlemlemek igin 24 saat boyunca her bélimde gegirdikleri siireler kaydedilmigtir. ilk deneyin sonucu olarak, 120 giiniin sonunda
cakil substratindaki bireylerin agirliklarinda istatistiksel farklilik saptanmistir (P<0,01). Ikinci deney sonunda gakil substratinda gegirilen siirede belirgin bir farklilik
gdzlenmistir (P<0,01). Bu deneyler jivenil mavi kaplan kerevitleri iin akil substratinin kullanilabilir oldugunu géstermistir. Calisma sonuglari, gakilin C. albertisii
tirdi icin dogal substratina yakin olmasindan dolay! dogal substratin bu tir agisindan oldukga énemli oldugunu gdstermistir.

Anahtar kelimeler: Kerevit, Substrat, Bliyime, Yasama Orani, Cherax albertisii.

Abstract: This study investigated the effects of different type of substrates on the growth, survival and substrate preference on juvenile blue tiger crayfish
(Cherax albertisii). Six different substrates (bare glass, plastic mesh, basalt, calcite, pebbles, sand) have established in the bottom of 18 aquariums. The study
was carried out in two different experimental areas. In the first set of experiments, ten (average 1 g of body weight) juveniles were placed in each aquariums. In
the second experiment, a hexagonal glass aquarium were used and divided into six sections each containing one of the same substrates were used for substrate
preference. Ten juveniles from the first experiment were individually placed into the aquarium and each of them were recorded at convenient intervals for 24
hours for observing their behaviours. Spending time in each section was recorded. As a result of the first experiment, it was found that weight gain of crayfish
was significantly higher on group of pebbles in comparison with the other substrates after 120 days (P<0.01). At the end of the second experiment we observed
that pebbles was the most preferred when compared the other substrates (P<0.01). The present experiments suggest that the pebbles can be used as a
substrate for juvenile blue tiger crayfish. These results showed that the natural habitat is quite important for this species because of pebbles are close to natural
substrate of C. albertisii.

Keywords: Crayfish, Substrate, Growth, Survival, Cherax albertisii.

INTRODUCTION

Aquarium keeping is amongst the most popular of hobbies
with millions of enthusiasts worldwide. Today, ornamental fish
comprise a very large and diverse global industry, with trading

based on the selection of species with adequate
characteristics for both culturing and commercial purposes.
There are more than 100 species of Australian crayfish, but

in over 4,500 species of freshwater fish, 1,450 species of
marine fish, and over 650 species of corals and other marine
invertebrates (Miller-Morgan, 2010). Not only finfishes, but
also a wide range of invertebrates are found good to be kept
in captivity. In fact, new species are now being introduced to
hobbyists at a remarkable pace, especially freshwater
decapod crustaceans such as shrimps, crayfish and crabs.
Among these decapods, crayfish were become more popular
in the last decade. The worldwide success of the freshwater
crayfish aquaculture industry during recent decades has been

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

only few species of the genus Cherax are currently being
farmed due to their high commercial potential and traded
ornamental purposes (Viau and Rodriguez, 2010). There are
many different reasons for maintaining crayfish in the home
aquarium. Especially, more than exotic and colourful crayfish
species are preferred for ornamental purposes, such as
Cherax  quadricarinatus, Cherax  destructor, Cherax
tenuimanus, Astacopsis gouldi, Cambarellus patzcuarensis,
Cambarellus shufeldtii, Procambarus clarkii and Procambarus
alleni (Wingerter, 2011).
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The ornamental aquarium trade in Turkey started to
develop as an industry after 1980s. After this period, a large
number and type of aquarium fish have been started to import
(TUrkmen and Alpbaz, 2001). Although keeping decapods in
freshwater aquariums is a new popularity in Turkey, many
shrimp, crayfish and crab species commonly seen for sale in
virtual pet stores. There are 9 exhibiting freshwater crayfish
species including Cherax albertisii in ornamental aquarium
trade in Turkey (TUrkmen and Karadal, 2012a).

Substrate type has been recognized as important in
freshwater communities. Crayfish live in sandy and muddy
benthic areas. Unlike most crustacean decapods, crayfish
spend their entire life on a substrate on the benthic fauna. In
aquarium systems, the burrowing behaviours of some species
contribute to the turning of the aquarium substrate and the
cycling of detritus. Crayfish are typically considered keystone
species to the biological communities because of their feeding
and burrowing behaviours (Wingerter, 2011). Therefore,
substrate is a part of their life for crayfish in stages of their
entire life. Although there are few studies releated to feeding,
growth, survival, phenotype and genotype characteristics on
C. albertisii (Kurniasih, 2008; Kusmini, 2009), no study about
substrate preference on this species. In the present study,
effects of six different substrates on growth and survival of
juvenile blue tiger crayfish were investigated and also their
substrate preference was observed, as well.

MATERIALS AND METHOD
Evaluation of the substrate type

Juveniles (1 g of body weight) of Cherax albertisii were
used in the study. Crayfish were provided from a commercial
facility (Nemo Aquarium, Dikili, izmir). All the experiments
were carried out in glass aquariums (1,400 cm2 of bottom
surface) filled with 8 L of dechlorinated tap water continuously
aerated. Temperature was maintained at 251 °C, and
photoperiod was held at 14:10 (light:dark). The water in all
aquariums was changed twice a week. Every day, all animals
were fed ad libitum with commercial feed (Ecobio® 2 mm
granule, 44% of protein) twice a day. Dissolved oxygen
(WTW-Oxi 315, precision of £0.5 mg/L), pH (Sartorius PT-10,
precision of £0.01 g), ammonia (HANNA C205, precision of
10.04 mg/L), total hardness (measured with Aquamerck® kit,
114652 total hardness test) and alkalinity (measured with
Aquamerck® kit, 111109 alkalinity test) were determined in
each aquaria at the beginning and at the end of the
experiment before changing water and feeding the animals.

Ten juveniles crayfish were placed in each aquarium.
Each aquarium contained 3 cm diameter PVC pipes as a
shelter. Six substrates were tested: bare glass (control),
plastic mesh (a mesh similar to mosquito netting adhered to
the bottom of the aquaria), pebbles, sand, basalt and calcite.
Particulated substrates (pebbles, sand, basalt and calcite)
were covered the bottom of the aquariums for 0.5 cm thick. Al
substrates were repeated in ftriplicate for a total of six

aquariums. At the end of 120 days experiment, the mortality
was recorded and dead animals were removed daily from all
aquariums. Total length (TL) of the animals was measured to
the nearest 0.1 mm from the tip of the rostrum to the tip of the
telson at over the 120-day experimental period. Juveniles
were put on filter paper to remove excess water, and weighed
to the nearest 0.01 g with an electronic balance (Sartorius
BL610, precision of £0.01 g).

Substrate preference

Hexagonal glass aquarium (60 c¢m of length of diagonal)
divided into six equal compartments each containing different
substrates (substrates which are used in the first experiment)
was used for substrate preference experiment. The aquarium
was filed with 7 L of dechlorinated water. Ten juveniles
crayfish from the first experiment were individually placed in
the center of the hexagonal aquarium and the movement of
each individual in the study area covered by the substrates
was recorded with a web camera (Piranha®) by locating
directly above the center of the aquarium for 24 h (Figure 1).
Spending time in each section was observed from this a web
camera. The experimental area was observed from computer
screen because of the fact that it was placed in a closed room
for preventing stress factors. Ambient temperature in the room
was maintained at 25+1 °C and photoperiod was regulated
14:10 (light:dark). During the light phase, a white lamp was
located above the aquarium and connected to a timer. During
the dark phase, infrared LEDs located around the web
camera. Animals were not fed during the experiment.

@ " Webcam\
T LeasIR

Experimental
Arena

Figure 1. Model of the experimental area used for the substrate preference
experiment.

Statistical analysis

Growth and substrate preference data were analyzed by
using a one-way analysis of variance (ANOVA). The
homogeneity of variance was verified by a parametric Levene
test and the normality was verified by a Kolmogorov-Smirnov
test. Statistical differences were examined by Student-
Newman-Keuls (SNK) test. Survival data was analyzed with a
one-tail Fisher test. All statistical analyses were performed
using SPSS 15.0 (SPSS Inc., Chicago, IL, USA) and MS
Office Excel was used for creating graphics. All significant
tests were at P<0.01 level.
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RESULTS

As a result of the first experiment, it was found that weight
gain of crayfish was significantly higher on group of pebbles
substrates in comparison with the other substartes (P<0.01).
This result indicated that the type of subtrate was an important
factor for their growth. According to result of the second
experiment, crayfish spent the most time on pebbles
substrate. The mean body weight of juveniles crayfish in the
calcite, sand, and pebbles were significantly greater (P<0.01)
than those in the glass (control) substrate, while the plastic net
and basalt caused an intermediate effect. Differences among
the mean weights of crayfish are starting to emerge after 80
days (Figure 2). There were no significant differences in total
length and survival of juveniles crayfish (Table 1).

—— Glass.

- Plastie Mesh
~+— Basalt
- Calcite
~h~ Sand
~&- Pebble

@ Day 20 Days 40 Days. 0 Days 80 Days 100 Days 120 Days
D

Figure 2. Comparison of weight (g) of crayfish juvenile for 120 days.

Table 1. Mean total length, body weight, and survival (tstandard errors)
versus substrate type for juveniles after 120 days.

Substrates |Total Length (cm)|Body Weight (g)|Survival (%)
Glass 4.26 +0.34 281+0212 | 80.0+05

Plastic Mesh|  4.41+0.33 3.11+£0.23 | 70.0+1.0
Basalt 4.52 £0.39 3.23+0.322 | 75.0+1.0
Calcite 4.78 £0.37 352+0.33 | 75.0+1.0
Sand 4.89+0.22 364+0250 | 90.0+05
Pebble 4.94 £0.25 3.72+£0.30> | 90.0+0.5

Different letters (a,b) represent statistically significant differences (P<0.01).

The water quality parameters did not change significantly
(P<0.01) among the treatments. The means values of pH was
in the range 7.3-8.0, dissolved oxygen between 5 and 6 mglL,
ammonia values were below of 0.08 mg/L, alkalinity show a
range between 85 and 95 mg/L, hardness between 115 and
125 mg/L and nitrite values registered were in a range 0-0.02
mg/L.

All the juveniles exhibited a significant (P<0.01) marked
preference for pebbles when compared to the other substrates
(Figure 3). Sand, basalt, and calcite caused an intermediate
effect. Plastic mesh and glass were the lowest time spent
substrates in this experiment.

2

Meun time of permanence (hr)
5 %

0

Pebble Sand Basalt Cakite

Plastic Mesh Glass

Figure 3. Substrate preference for advanced juveniles expose to
experimental substrate arena during 1 day. Different letters (a,b,c) are
represent statistically significantly different (P<0.01).

DISCUSSIONS

Previous studies with different substrates have clearly
stated that crayfish on the bare glass (control) have the lowest
growth and survival rate (Savolainen et al., 2003; Viau and
Rodriguez, 2010; Karadal, 2012). These findings are
supported by our results. Previous substrate preference
studies with different crayfish species, Pacifastacus
leniusculus (Savolainen et al., 2003), Cherax quadricarinatus
(Viau and Rodriguez, 2010), Cambarellus patzcuarensis
(Karadal, 2012), Procambarus clarkii (Tlrkmen and Karadal,
2012b), have shown that natural substrates for these species
are the most prefered. Herrnkind and Butler (1986) were
carried out a study with Caribbean spiny lobster (Panulirus
argus) and they reported that natural substrates have
important effects. The results of the present study indicated
that C. albertisii kept in pebbles attained higher body weights.
Pebbles are close to natural substrate of C. albertisii. These
findings are supported by our results, as well.

In nature, C. quadricarinatus and other Australian crayfish
are found in either rocky or sandy areas. Juveniles use
pebbles as shelter to protect themselves from predation or
attacks by conspecifics (Jones and Ruscoe, 2001; Molony and
Bird, 2005). Morphologically C. albertisi and C.
quadricarinatus have a similarity in body shape and colours
(Kusmini, 2009). Also, they prefer the same habitat types in
nature. It has been suggested that these habitat may also play
an important role in providing shelter during molting, when
vulnerability to predation is heightened (Lowery, 1988; Fielder
and Thorne, 1990; Smallridge, 1994). These findings showed
that the natural habitat is quite important for these kind of
creatures. A close relationship exists between stream
morphology, substrate and abundance of many crayfish
species (Payne, 1984; Foster, 1990; Eversole and Foltz,
1993; Troschel, 1997). Thus, our results are supported by
these findings and natural behaviours of crayfish.

According to Streissl and Hodl (2002), substrate
preference influenced distribution and habitat differentiation.
For example, highest densities of Astacus astacus occurred in
gravel and stony areas (Niemi, 1977). Previous studies have
clearly stated the relevance of providing suitable habitats for
early juveniles during the culturing, also showing the ability of
species for displaying clear preferences for some of the types
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of habitats offered (Du Boulay et al., 1993; Karplus et al.,
1995; Savolainen et al., 2003; Viau and Rodriguez, 2010;
Tirkmen and Karadal, 2012b). Stevens and Kittaka (1998)
reported that the settlement patterns exhibited by king crab
(Paralithodes camtschaticus) were probably a response to the
physical characteristics of the substrates, such as the size of
particles or interstitial spaces, rather than to organic
components.

These findings are emphasized importance of substrate for
other crayfish and decapod species and increased quality of
the study.
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Ozet: Bu calismada, Tiirkiye Ulusal Yapay Resif Master Planinin pilot bélgesi olan Altinoluk'da yerlestirilmesi planlanan yapay resiflere olan talebin belilenmesi
amaglanmaktadir. Galisma kapsaminda, Altinoluk'daki ticari balikgilar, rekreasyonel balikgilar ve yére sakinleri ile yiiz yiize gdrismeler gergeklestirilmistir. Veri
toplama galigmalari, yapay resif yerlestirmesi yapiimadan énce, Nisan, 2011'de tamamlanmistir. Caligma hedef gruplarinin yapay resif algisi ¢zel olarak
tasarlanan 13 ifade Likert 6igegi yardimiyla analiz edilmistir. Elde edilen sonuglara gore, yapay resifler ile ilgili olumlu algi gézlenmistir. Ote yandan, yapay resif
yerlestiriimesi ile birlikte hem rekreasyonel balikgilik (%158 artig) hem de ticari balikgilik (31% artig) giinlerinde artis tespit edilmistir. Sonug olarak, yapay
resiflerle iliskili gruplarin daha iyi anlagilmasi ve yonetim siireglerine dahil edilmesi yapay resiflerin etkinligi agisindan dnem tagimaktadir.

Anahtar kelimeler: Yapay resifler, algl, rekreasyonel ve ticari talep, yonetim.

Abstract: In this study, it is aimed to determine demand for the planned artificial reefs in Altinoluk where is the pilot site of the National Artificial Reefs Master
Planof Turkey. Face to face interviews were conducted with commercial fishermen, recreational fishermen and local residents within the study. Data collection
process was completed in April, 2011 before the artificial reefs deployment was launched. Artificial reef perception of the study target groups were analyzed by
specially designed 13 statements with the aid of Likert scale. According to the results, positive perception regarding the artificial reefs was observed. Moreover,
increases in both recreational fishing (158% increase) and commercial fishing (31% increase) days was determined with the deployment of artificial reefs. In

conclusion, understanding artificial reef related groups and including them in management processes are crucial for the effectiveness of artificial reefs.

Keywords: Artificial reefs, perception, recreational and commercial demand, management

INTRODUCTION

Artificial habitats, deployed on the seafloor to conserve
sensitive aquatic ecosystems or increase and contribute to the
productivity of resources, have positive effects on commercial
and recreational fishing (Seaman and Sprague, 1991).
Artificial Reef (AR) deployments have recently become
popular in Turkey where the first planned AR application dates
back 20 years. Within the Master Plan of Turkish Artificial
Reefs, a pilot project in Altinoluk (Edremit Bay) has been
started to contribute to the marine life.

Deployments of ARs have many purposes including
support to small-scale and traditional fisheries, to create new
sites for recreational fishing and diving, to protect biodiversity,
especially in the littoral zone, to protect fish-spawning and
nursery areas from illegal trawling (Lok, 2012). Therefore,
directly or indirectly, ARs constitute commercial and
recreational demand which means an increased economic
activity in the area where they were deployed. Hence,

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

deployment of ARs contributes to increase welfare locally and
nationally (Ditton et al., 2002; Morgana et al., 2009; Oh et al.,
2008; Pendleton, 2004; Tunca, 2011; Tunca et al., 2012).

Schug (1982) estimated total yearly expenditure of ARs
users as 181,000-253,000 USD whereas, benefit — cost ratio
of ARs was determined as over one. Study by Brock
(1994) indicated both considerable positive effects of ARs:
(1) Total yearly income by commercial (small scale) fishing
was equal to 4% of one day diving charter to ARs, (2) Daily
catch from ARs site was equal to yearly sustainable catch
which means that the almost total catch was from the ARs
site. The most comprehensive study was carried out by
Bell et al. (1998) in the Northwest Florida.They
demonstrated that there are 414 million USD contribution
of ARs beside 8,136 new job opportunities and 84 million
USD increase in salaries. In the Southwest Florida, ARs
created 27,000 employments, beside 782 million USD
increase in all incomes (Johns et al., 2001).
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ARs have been well-introduced as economy generator
tools but the structure of multi-stakeholder (Commercial
and recreational fishermen and SCUBA divers, etc.) (Milon,
1989a; 1989b) of ARs may cause conflicts because of the
lack of management practices combined with Integrated
Coastal Zone Management frameworks. Recent acts on
management of ARs have already been begun to discuss
(GFCM, 2012). In the management plans it is crucial to
include constant social and economic monitoring of ARs.

This study primarily aims to measure the perception
toward to ARs with specifically designed 13 statements
covering biological, social and economic aspects. Secondly, it
was aimed to calculate current and future estimated
commercial and recreational demand of ARs. Finally it was
aimed to provide information for decision makers about the
demand framework of ARs.

Study site

The research was carried out in Altinoluk which is fishing
and tourism district with the 13,800 population located
innorthern Aegean coast of Turkey (Figure 1). Altinoluk
County was found eligible for thepilot project of Turkish
National AR Master Plan. Small-scale fishery dominates
fishing activity in Altinoluk. 95% (55 commercial fishermen) of
fishermen are organized under the Altinoluk Fishery
Cooperative in the region. Altinoluk Fishery Cooperative was
established in 2006 with the support and leadership of an
extraordinary and innovator local fisher. The cooperative
keeps seven employees permanently during the whole year
and twenty employees temporarily during the summer time
due to it also runs cafe, restaurant and aquarium (Unal et al.,
2009). In this region, recreational fishing is another
demanding activity on shore and/or by boat, and nearly 400
recreational fishermen attending this activity. Additionally,
there is one diving charter in Altinoluk which only activates in
the summer season.
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Figure 1. Map of Turkish Aegea;n Sea coasts with the study area: Altinoluk I

MATERIALS AND METHOD

Field studies were conducted to collect data from target
survey groups via specifically designed questionnaire forms.
Twenty commercial fishermen (CF) who are members of the
Altinoluk Fishery Cooperative responded the questionnaires.
Out of approximately four hundred recreational fishermen (RF)
in the region, fifty five boat-based and shore-based RF were

interviewed in fishing access points around Altinoluk fishing
port. Lastly, for 13,800 local residents (LR) of Altinoluk,
household survey was conducted through 67 LR. The
sampling sizes for each group were determined by using the
proportional sampling size formula in Equation 1.

__ Np@-p)
(N—D%f+pa—m(

Where n is the sample size, N is the population of each
target group (CF, RF and LR), p is the contribution ratio to
ARs (0.50 is used to reach the maximum sample size), and
O is the variance. Representative sample size was
calculated for each group according to 95% confidence
interval and 50% error (Miran, 2003).

Additionally, basic descriptive statistics and parametric
tests (analysis of variance, Kolmogorov-Smirnov and Tukey’s
Post Hoc Test) were used to better understand relations
between socioeconomic dimensions and AR demand.

RESULTS

Equation 1)

Demographics

A total of 55% of the CF were in the 26-45 age group,
while 40% of them were in the 46-60 age group. Among the
recreational fishers interviewed, members of the 26-45 age
group composed the highest portion and secondly, the 46-60
age group, as in the case of the commercial fishers.
Furthermore, it was determined that 6 RF were older than 61
years and 1 recreational fisherman were younger than 26
years. Among the household respondents who participated in
the research, the 26-45 and 46-60 age groups had 53.7% and
31.3% of the respondents, respectively, whereas respondents
were older than 61 years and younger than 26 years
constituted minorities. The most common education levels of
the CF were about eight years of secondary education. In
contrast, RF have higher educational levels, with an average
of 9.3 years. The mean period of education of the local people
was 10.8 which are slightly higher than the general average
for all of the respondents’ education levels (9.9). The RF had
the highest proportion of members with social security
(89.7%). Following them, 80.6% of the local people and 60%
of the CF had social security. A total of 34.5% of the RF were
retired persons. Following those people, public servants and
freely occupied individuals constituted the majority of this
group. Among all of the respondents, retired persons
composed the majority, with 40 individuals, while freely
occupied persons, public servants, workers for a national
company and fishermen almost homogeneously composed
the majority of the rest of the individuals (105). The average
monthly income of the CF was 11925 TL (1 TL: Turkish
Liras=0.37 Euro, Spring-2011 TL/Euro Mean Ratio), while
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75% of them were in the 501-1500 TL income group and 25%
of them were in the 1501-3000 TL income group. 79% of the
RF, were in the 501-1500 TL income group, although the
mean monthly income was determined to be 1354.1 TL
greater thanthe commercial fishers’ monthly mean income. In
contrast, the local people’s monthly income was mostly in the
1501-3000 TL income group (mean 1360.5 TL). Moreover, for
the local people, 30% had an income of 3001-5000 TL, and
15% was in the 5001-10000 TL income group. Overall, the
1501-3000 TL (66%) and 3001-5000 TL (24%) income group
composed the majority. Additionally, the mean number of
individuals that the CF were responsible for was nearly two
and that of the average household population was three.
These numbers were different for the RF, who were on
average responsible for only one individual, and the total
family population was three, as in the case of the CF. The
local people were on average responsible for two individuals,
and the mean household number was three. Generally, the
mean number of individuals that all of the respondents were
responsible for was approximately two, and the mean
household population was about three.

To deeply investigate the relations among demand and
socioeconomic variables, statistical tests were done. Firstly,
normal distribution was determined by Kolmogorov-Smirnov
Test for each commercial and recreational demand data sets
of CF, RF and LR including the number of yearly current
commercial or recreational fishing/diving/trip days in ARs site

(p>0.05); the number of vyearly current commercial
recreational fishing/diving/trip fishing days (p>0.05) and future
stated commercial fishing days in ARs site after the
deployment (p>0.05).

Then, in the study, the possible effect of education
(education levels in years: below 5; 5-8; 8-11; above 11) and
income (Income levels: below 1000 TL; 1000-3000 TL;
above 3000 TL) on commercial/recreational demand was
analyzed for each group via analysis of variance (ANOVA)
with an additional Tukey's Post-Hoc Test.The number of
commercial fishing days each year in the ARs site (p>0.05),
the number of total yearly commercial fishing days (p>0.05)
and future stated commercial fishing days in the ARs site
after deployment (p>0.05) was found not to have statistically
significant relation with education level. The ANOVA
analysis was also performed for the RF and the LR to
present the effect of education level on demand (Present
recreational fishing days in ARs site (p>0.05), total yearly
recreational fishing days (p>0.05), future recreational fishing
days in ARs site after deployment (p>0.05), but no
statistically significant relation was found. For the LR,
education and income has also no statistically significant
effect on recreational trips done (p>0.05). Above found
results proves the fact that education level and income
levels have no effect on commercial and recreational
demand of study groups.

Table 1.Descriptive statistics of commercial/recreational demand for education and income levels of each focus group.

Current CF/RF Total Yearly Future CF/RF Days3
Days! Days?
- Below 5 years (N=6) 118+82.8 205+50.5 103+98.3
S 5-8 years (N=7) 150+70.7 260+34.6 179£110.4
3 8-11 years (N=5) 86+68.8 230457 170£97.5
w u'gJ Above 11 years (N=2) 50+70.7 250+70.7 150+70.7
© Total N=20 115475.9 235+50.4 151+98.7
o Below 1000 TL (N=13) 128+72.9 235+40.5 126+97.9
R 1000-3000 TL (N=7) 90+80.8 2367 197+88.8
B Total (N=20) 115475.9 235+50.5 151+98.7
Below 5 years (N=14) 42+60.3 128+80.4 102472.9
5 5-8 years (N=13) 26+39.3 117459.9 84+78.6
1‘3 8-11 years (N=19) 46+47.9 134+91.1 69+47.6
32 Above 11 years (N=12) 374429 113+68.9 110+74.7
W w Total (N=58) 394479 1241764 89+67.7
Below 1000 TL (N=30) 35+36.2 133£70.9 99+66.6
2 1000-3000 TL (N=26) 46+59.3 118482.3 79+68.7
S Above 3000 TL (N=2) 63+81.3 65+91.9
= Total (N=58) 39+47.9 1241764 89+67.7
- Below 5 years (N=6) 23+38.3 38457.8 8+11.6
2 5-8 years (N=19) 34+68.5 50+75.7 301145
8 8-11 years (N=22) 37455.2 52465.1 15+19.5
u-gJ Above 11 years (N=20) 59+82.9 85+95.8 14+16.4
x Total (N=67) 4167 60478 18+22.7
° Below 1000 TL (N=32) 35458.5 54+67.9 22+27.6
g 1000-3000 TL (N=32) 45+72.1 64+86.7 13+14.3
e Above 3000 TL (N=3) 110+£127.3 120+113.1 23+31.8
B Total (N=67) 41467 60+78 18+13.6

“The number of total yearly commercial/recreational fishing days on the AR site
The number of total yearly commercial/recreational fishing days
®Future commercial/recreational fishing days onthe ARs site after deployment N: Number of Observations, SD: Standart Deviation
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Table 2.Perception assessment through statements

Statements CF RF LR General
ARs increase biodiversity and quantity of living beings. 5 5 4.3 4.6
ARs increase the number of commercial and recreational fishing vessels. 45 45 3.6 4
ARs increase the number of commercial and RF. 4.4 4.4 4.1 4.2
ARs increase the number of diving clubs and their activities. 4.7 4.7 43 45
ARs protect some marine living species. 4.6 4.6 43 4.4
AR; help to put away conflicts rising among stakeholders related to use of 25 25 34 34
marine zone.
ARs decrease pressure on natural reefs. 4 4 3.5 3.8
ARs play an important role on combating illegal fishing. 3.6 4.3 3.8 3.7
Constant control of ARs must be provided by a reef guard station and 43 46 47 46
employees.
Constant control of ARs must be provided by fishery cooperatives, diving 46 38 42 42
organizations or municipalities. ) ) ) )
ARs increase fishing pressure on the marine zone where it has practiced. 3.8 29 3.9 4
ARs cause more fishing gear damage. 2.9 3.1 3.2 3.1
ARs cause conflicts among divers, commercial and RF concerning their use. 3.1 5 3 3.3

Likert Scale; 1: Strongly disagree, 2: Somewhat agree, 3: Moderately agree, 4: Quite agree, 5: Strongly agree

The statement “ARs help to resolve conflicts rising among
stakeholders related to use of marine zones” received
significantly lower agreement from the three groups, while the
respondents strongly agreed with the statements “ARs
decrease pressure on natural reefs” and “ARs play an
important role in combating illegal fishing”. By comparing the
responses to two statements “Constant control of ARs must
be provided by a reef-guard station and employees” and
“Constant control of ARs must be provided by fishery
cooperatives, diving organizations or municipalities”, it is
thought that a functional reef-guard station can be an
acceptable and objective management and control tools for
ARs.

Particularly, RF had slightly low agreement with
management and control except for a reef-guard station of
ministry. The statement “ARs increase fishing pressure in the
marine zone where the AR is placed” was well accepted by
the CF and LR, but RF only moderately agreed with this
statement. Moderate agreement by all three of the groups was
found for the statement “ARs cause more fishing-gear
damage”. Finally, the statement “ARs cause conflicts among
divers, commercial and RF concerning their use” received
moderate agreement from the CF and LR, and the RF strongly
agreed with that statement (Table 2).

AR Demand in the site: Use Types of AR Site
Commercial Fishing Use

Technical and economic dimensions of CF were assessed
in this section. 95% of the CF indicated that they are active in
terms of fishing in and/or around the predetermined pilot ARs
site. In addition, 40% of the CF is attending 50 and below 50
commercial fishing days whereas, 35% of the CF stated that
they are attending 101-200 commercial fishing days in a year.
Then, half of the CF indicated that they are participating 201-

365 fishing days in ARs region and the other half is
participating 101-200 days in a year (Figure 2).

12
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5 h J

50< 51-100 101-200 201-365

H Total commercial
fishing days

i Commercial fishing
daysin ARs site

Figure 2.Total commercial fishing days and commercial fishing days in the
ARs site.

Total yearly average commercial fishing days were
determined as 235 whereas, present and future commercial
fishing days in the ARs site were orderly determined as 115
and 151 (Table 3; Figure 3). With the attribution of present
and future stated commercial fishing days to the total 55 CF
who are member of the Altinoluk Fishery Cooperative, total
yearly present and future demand were calculated as 6,325
and 8,305 commercial fishing days, respectively. Except small
scale fishermen in Altinoluk, surrounding local fishermen and
cooperatives constitute another potential commercial demand
in the region.

Table 3. Descriptive statistics of total yearly commercialfishing days and
commercial fishing days in the ARs site

Mean | Min | Max | SD
Current CF days' | 115 0 | 250 | 75.9
Total yearly CF days? | 235 | 150 | 300 | 504

Future CF days® | 151 10 | 200 | 44
The number of total yearly commercial fishing days on the AR site
2The number of total yearly commercial fishing days
®Future commercial fishing days on the ARs site after deployment
Min: Minimum, Max: Maximum, SD: Standart Deviation
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Moreover, there was a significant increase (31%) in the
total number of commercial fishing days with the deployment
of ARs were determined. 80% of the CF also indicated that
they use the ARs site for other recreational purposes like
diving and trips of which recreational trip activities came to be
the first place with the percentage of 75.

Total commercial fishinguse of AR site E 115

Total present commercial fishing days 1 235

Future commercial fishing use of ARs site ﬁ 151

0 50 100 150 200 250

Figure 3. Present and future mean number of commercial fishing use in
the ARs site.

Recreational fishing use

69% of the RF queried stated that they use the ARs site
during their boat-based recreational fishing activities. Mean
number of recreational fishing days by RF in the ARs site
were determined as 34; however, this number were
determined as 89 days after ARs deployment with the
increase of 158%. Then, in the existence of 400 boat-based
and shore-based RF, present and future demand of the ARs
site were determined as 13,600 and 35,600 recreational
fishing days, respectively. In addition, total yearly recreational
fishing days were also determined as 124 (Table 4; Figure 4).

Table 4.Descriptive statistics of total yearly recreational fishing days,
total yearly present and stated future recreational fishing days in the ARs site
Mean | Min | Max | SD

Current RF days' | 34 0 | 210 | 432
Total RF days? | 124 5 350 | 764

Future RF days® | 89 0 | 300 | 67.7
The number of total yearly recreational fishing days on the AR site

2The number of total yearly recreational fishing days
3Future recreational fishing days on the ARs site after deployment

Min: Minimum, Max: Maximum, SD: Standart Deviation

Present recreational fishing days i 34

Total present recreational fishing days

Future recreational fishing days in ARs site ﬁ 89

0 20 40 60

J 124

80 100 120 140

Figure 4. Present and future mean number of recreational fishing use in
the ARs site.

It was found that 69% of the RF uses the proposed ARs
site for other purposes including recreational diving and boat
trips. Among these different types of uses, recreational diving
and recreational boat trips and both recreational diving and
boat trips got 44%, 28%, and 28% shares, respectively.

Local residents’ use

Results of the household survey through Altinoluk
residents showed that the ARs site in question is used by LR
for especially, boat trips (63%), recreational fishing (14%) and
recreational diving (9%). Total yearly mean number of
recreational uses by LR including fishing, diving and boat trips
was determined as 44 days. In addition, 75% of the LR have
increased willingness to participate to a recreational activity in
the ARs site after deployment compared to the present
situation (52%) (Table 5).

Table 5. Recreational fishing and diving days of LR after deployment
Mean | Min | Max | SD
Recreational fishing 19 0 90 | 16.8

Recreational diving 5 0 90 | 145
Min: Minimum, Max: Maximum, SD: Standart Deviation

Conclusion and Discussion

The respondents interviewed agree that ARs are useful
materials that contribute to marine life positively. Based on the
individual perception questions regarding the effects of ARs
on user groups, it was determined that ARs contribute to the
number of user groups and increase their activities, including
diving, boat-based recreational fishing and other AR related
recreational activities, by stating increased number of
recreational activities which supports the hypothesis that ARs
generate demand in local economy. There is also an
optimistic perception on effects of ARs by local related groups.
Apparently, the presence of ARs creates a significant increase
in the number of future trips compared to past trips which is
also contributing as an economic activity on a micro level.

The only local diving charter in Altinoluk which is only
active in summer seasons may also become an important
source of recreational demand. Additionally, with the
deployment of ARs, there can be an increase in the diving
demand, especially, targeting ARs which may also result in
the establishment of new diving charters and increased
economic activity.

In addition to the recreational activities, ARs are
determined as an important tool to enhance commercial
fishing demand. Therefore, increased willingness to
participate a commercial fishing day was perceived as an
increased commercial harvest by the CF. The future studies
on increase in catch per unit effort of the CF can be calculated
to put forward the actual commercial effect of ARs.

In conclusion, 158% increase in recreational fishing days
and 31% increase in commercial fishing days in the ARs site
are significant findings to find out the demand in the ARs site.
To better analyze the social, economic and biological effects
and effectiveness of deployed ARs, it is essential generate
constant monitoring frameworks under management plans.
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Abstract: Based on similarity of natural features of salinity, turbidity, soil substrate, mangrove vegetations and intertidal flat of the stations studied, there were
three habitats (A, B, and C) of Scylla serrata (Forskal, 1775) in Lawele Bay. The characteristics of habitat A were preferred by S. serrata since it had the highest
relative abundance of S. serrata. With relative abundance of 11.87%, habitat B as transition habitat between habitats A and C was less preferred by S. serrata.
The characteristics of habitat C were in contrary with habitat A and S. serrata caught was only 1.19%.

The relative abundance of S. serrata at habitat A differed significantly with habitats B and C (p < 0.05), while at habitat B was not significantly different with
habitat C (p > 0.05). It suggests that S. serrata tended to move forward at habitat A and occupying such habitat which was characterized by low salinity, high
turbidity, the thickest mangrove vegetation, muddy substrate and the widest intertidal flat. The relative abundance of males was significantly different with
females either during flood tide or ebb tide (p < 0.05). Both sexes had two peaks of abundance. A major peak was in July and August and a minor peak in
February. The lowest relative abundance was in December. However, seasonal relative abundance was not significantly different (p > 0.05). It suggests that the

relative abundance may depend on seasons but they are found all year round.

Keywords: Habitat characteristics, Relative abundance, Scylla serrata, Peak season

INTRODUCTION

Habitats of mud crab Scylla (De Haan, 1833) such as S.
serrata are generally found in mangrove waters and estuaries.
Estuaries are characterized by high turbidity, total suspended
solid (TSS) and water salinity fluctuation. Therefore, habitats
of mud crab are affected by several environmental factors,
which in turn affect abundance and distribution of mud crabs.
Salinity, temperature and sediment characteristics are
generally considered to be the major factors that limit the
distribution of invertebrates (Hsueh, 1998; Mair, 1980;
Weinstein et al., 1980; Islam et al., 2000). Temperature affects
activity and feeding of adult of S. serrata when temperature
falls below 20°C (Hill 1980) despite being eurythermic fauna
(Joel and Ray, 1980). It was stated that optimum light is
believed to be the major factor in the distribution of the
species S. serrata. The light penetration depends on total
suspended solid concentration in the water column.

The largest individuals of S. serrata are always found
nearest to the mangroves waters (La Sara, 1994; 1995; La
Sara, 2001a) and juveniles are commonly found in tidal flats,
marshy coastal land and mangrove waters. Mangroves are
known for their role as suitable nursery grounds
(Chandrasekaran and Natarajan, 1994). Likewise, life of mud
crabs are probably dependent on mangrove forest.

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

There are several studies on habitats of mud crab (Hill,
1975; 1980; Joel and Ray, 1980; Hill et al., 1982; Hyland et
al., 1984; Chandrasekaran and Natarajan, 1994; La Sara,
1994; 1995; 2001a). The authors and among others identified
the specimens of mud crabs as S. serrata, but it might not be
S. serrata since a revision of genus Scylla appeared in 1995
(Keenan et al., 1995). The recent publication of S. serrata
population dynamics was authored by La Sara (2010). The
present study is to identify and to verify habitats of S. serrata
and to determine its relative abundance at different habitats in
Lawele Bay.

MATERIALS AND METHOD

The study was carried out in Lawele Bay (122°50" -
123°05'E and 5°05' - 5°20'S) in the eastern part of the main
island of Buton, Southeast Sulawesi (Figure 1). It is
surrounded by thick mangrove areas of 0.2 — 1.1 km wide
along the shoreline, composing of Rhizophora spp., Bruguiera
spp. and Nypa spp. In addition, it is affected by five main
rivers, namely Lawele, Sinapuli, Mompenga, Batuawu and
Rawa Rivers on the eastern and southern sections and Banda
Sea on the northern section. The western section is fully
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affected by seawater from Banda Sea, while the eastern
section is mainly affected by river outflows and tributaries,
hence water salinity varies depending on the season. Water
salinity drops to lower levels of 0.7 — 3.0 ppt during north
monsoon and reaches up to 30 ppt during south monsoon.
The southern section of the bay receives both seawater and
freshwater so its salinity is higher than that in the eastern
section. Soil texture of the bay varies in both sections. In the
western section, soil texture is composed of sandy loam, silt
clay loam, crushed and dead corals, while the eastern section
is dominated by silt (muddy substrate). Soil substrate in the
southern section is dominated by clay loam.

The above-mentioned characteristics were used as criteria
for the selection of sampling stations and sampling design.
Ten sampling stations were established (Figure 1). Stations at
lower salinity with muddy substrate were represented by
stations 1 - 4. The size of this sampling stations was
approximated 715.85 Ha. Stations 6 - 7 had moderate salinity
and clay loam of substrate, while stations 5 and 8 - 10 had
high salinity and crushed and dead coral of substrate. The
size of those sampling stations was approximated 271.39 Ha,
80.57 Ha and 481.40 Ha, respectively. Stations 9 - 10 were
located in seagrass bed near coral reef area.

Sampling of mud crab from all stations was conducted
monthly at the time of flood and ebb tides using baited traps
and gill nets. At each station, twenty traps baited with fish

net was set in the same station. This gear is monofilament
with mesh size of 3 cm. The mud crabs caught by fishermen
from each station were monitored monthly.

All samples of mud crabs were measured as to their
carapace width (CW) and length (CL) using a caliper to the
nearest 0.1 mm, wet weighed using balance to the nearest 1
g, counted and identified to species level (Keenan et al.,
1995; 1988; Keenan, 1999). Water parameters such as
water depth, temperature, salinity, turbidity and TSS were
measured at all stations at the time of mud crabs collections.
The physical soil parameter measured was soil texture. Soil
samples were taken at low tide using a modified core
sampler of PVC pipe.

Habitats of S. serrata were classified based on similarity
of salinity, turbidity, soil substrate, mangrove vegetation and
intertidal flat of each station. After the habitats were
established, percentage abundance of mud crabs caught
monthly from each habitat was calculated from the total
catch of each sex. Monthly relative abundance (the total
number of mud crabs caught per total gears used in a
month) was determined from the entire catches (Kyomo,
1999). Differences in relative abundance of mud crabs
among months, habitat types and tidal phase according to
the sex of mud crab were analyzed using ANOVA (Zar,
1984). The Duncan’s multiple range test was used for
multiple comparison where there were significantly ANOVA
results.

were dropped 20 m to 30 m apart for about 4 h. Similarly, gill

e

nay

2
2o
E3

431.40 Ha

80,57 Ha

Figure 1. Sampling stations and the cluster of habitat of mud crab Scylla serrata in Lawele Bay, Southeast Sulawesi
(A = station 1 to 4; B = station 6 to 7; B = station 5, 8 to 10)

12



Habitat characteristics and relative abundance of the mud crab Scylla serrata (Forskal, 1775) in Lawele Bay, Southeast Sulawesi, Indonesia

RESULTS AND DISCUSSION
Habitat Characteristics of S. serrata

The natural features of the stations studied in Lawele Bay
as habitat of S. serrata were classified into three habitats
based on salinity, turbidity, substrate, mangrove vegetations
and intertidal flat (Table 1 and Figure 1). Water parameters
measured at each habitat fluctuated following seasons
(Figures 2 and 3). Water depth at habitat A during flood and
ebb tides ranged from 92.25 cm to 196.75 cm and from 41.68
cm to 140.76 cm, respectively, while at habitat B ranged from
83.00 cm to 290.00 cm and from 47.50 cm to 126.67 cm,
respectively. Those water depths at habitat B were shallower
than habitat C but deeper than habitat A. The deepest water
depth was at habitat C ranging from 126.25 cm to 354.18 cm
during flood tide and from 56.25 cm to 162.50 cm during ebb
tide. Temperature showed very close values and similar trend
at all habitats either during flood or ebb tides. Its values were
27 - 32°C. TSS in the respective habitat fluctuated in the wide
range. It dropped to lower level in December and increased
sharply in January (rainy season). Its values at habitat A, B
and C during flood tide were fairly similar, namely 184.88 -
866.68 mg/l, 31.00 — 1027.50 mg/l and 388.50 — 973.58 mgl/I,
respectively. During ebb tide, its values differed between
habitat types namely 205.63 — 902.50 mg/l, 330.75 — 798.50
mg/l and 388.50 — 973.58 mg/l, respectively.

According to those natural features, three habitats
(symbolized by A, B, and C, Fig. 1) of S. serrata in Lawele
Bay were classified. Stations in the eastern and western
sections formed habitats A and C, respectively, while stations
in the southern section as transition habitat between habitat
types A and C formed one habitat type, habitat B. Habitat A
had low salinity and high turbidity. Rhizophora and Bruguiera
were dominant covering 200 — 1100 m width. These species
generally grow in less saline condition with muddy substrate
(Bunt et al., 1982). Despite S. serrata to be an euryhaline
animal and can tolerate salinity of 2 — 60 ppt and survive in
pure fresh water (Hill, 1975; Islam and Bhuiyan, 1982; La
Sara, 1994; Davenport and Wong, 1986), all stages of S.
serrata preferred low salinity which were always found in
brackish water and mangrove areas (La Sara, 1994; 1995).
Adult S. serrata during flood and ebb tides in Segara Anakan
lagoon, Central Java were found in salinity of 4.8 — 7.5 ppt
and 1.9 — 2.3 ppt, respectively (La Sara, 1994), while salinity
in mangrove areas ranged from 2 ppt to 34 ppt (Wahyuni and
Sunaryo, 1981) and 0 ppt to 18 ppt (Wahyuni and Ismail,
1981).

The existence of mangroves was important for S. serrata
and other crustaceans. The number of trees, saplings, and
seedlings of mangrove in Lawele Bay differed according to
habitat types. The average number of those mangrove types
at habitat A was 286.64 trees/Ha, 632.28 trees/Ha, and
2,611.16 trees/Ha, respectively. Those mangrove types at
habitat B were around 50% from habitat A namely 116.07

trees/Ha, 26245 trees/Ha, and 1,016.26 trees/Ha,
respectively. At habitat C, the number of those mangrove
types was very low namely 36.70 trees/Ha, 90.89 trees/Ha,
and 104.08 trees/Ha, respectively. Adult S. serrata population
were firmly bound to particular mangrove estuaries (Hill, 1982;
La Sara, 1994; 1995; 2001a; 2001b). Juveniles tended to
shelter in mangrove roots and adult females have a burrow
just beneath mangrove roots in Lawele Bay. Large individuals
were always caught nearest to mangrove area in Segara
Anakan lagoon, Central Java which has muddy substrate (La
Sara, 1994; 1995). S. serrata tended to occupy mangrove
area because it provides suitable nursery ground for juveniles
(Chandrasekaran and Natarajan, 1994) and food such as slow
moving benthic organisms (Hill, 1976; Chandrasekaran and
Natarajan, 1994; La Sara, 2001a), macrophyte and
pneumatophore (Hutching and Saenger, 1987; La Sara,
2001a; La Sara et al., 2007). Other crustacean such as
Penaeus merguiensis (De Maan, 1888) is closely associated
with mangrove vegetation (Chong and Sasekumar, 1981;
Staples et al., 1985; Robertson and Duke, 1987). The yield of
shrimp fisheries in Indonesia is closely correlated with the
abundance of mangrove forest (Martosubroto and Naamin,
1977). This phenomenon is also found in mud crabs.

The intertidal flat in an estuary may provide much food
and wide space for feeding, mating and escaping. S. serrata
are mostly found in confines of intertidal flat for mating and
seek food (Hill, 1979). Intertidal flat with soft mud and muddy
substrate are mostly preferred by S. serrata. S. serrata as well
as other mud crabs were distributed principally in relation to
soil texture (Whiting and Moshiri, 1974). In South Africa, S.
serrata density was higher in areas with mud bottoms than
those of sand (Hill 1979). Whiting and Moshiri (1974) reported
that distribution patterns of crabs had been dealt with
substrate composition as an ecological factor influencing its
habitat choice. Marsh crab Sesarma reticulatum (Say, 1817)
which was observed in an experiment tended to prefer muddy
substrate exclusively (Seiple, 1979). Hence, it suggests that a
wide range of intertidal flat with muddy substrate, thickest
mangrove vegetations and low salinity were preferred by S.
serrata. Mud crabs are generally found in turbid water or
muddy. Optimum light into water column was believed to be
the major factor in the distribution of the species S. serrata
(Joel and Ray 1980). S. serrata in laboratory showed a very
strong negative reaction to light (Hill, 1980). Similarly, an
observation on various sizes of S. serrata placed in big
container at a dark room showed that S. serrata gave high
reaction when the light was switched on. All these
characteristics explained were found at habitat A and
appeared to be preferred by S. serrafa since its relative
abundance was higher than the other two habitats.
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Habitat B has mangrove vegetations similar with those at
habitat A, but has narrow intertidal flat with its substrate being
dominated by clay loam. This habitat was affected by both
fresh and seawater and had moderate salinity and turbidity
levels. While salinity range and mangrove vegetations were
fairly preferred by S. serrata, its other factors might not be
suitable. This was due to heavy exploitation of its mangrove
which might partly caused disturbance to S. serrata habitat.
The low number of S. serrata catches at this habitat during the
study suggest that this type of habitat might be less preferred.

The characteristics of habitat C were in contrary with
habitat A. This habitat was mainly affected by seawater which
led to higher salinity and lower turbidity. The substrate is
composed of sandy loam, silt clay loam, crushed and dead
corals. This kind of substrate was not preferred by S. serrata
since it is hard to burrow when escaping from its enemy
during molting and after copulation for soft-shell females.

Mangrove vegetations at stations 5 and 8 (habitat C) were
scarce. This indicates that habitat of S. serrata was heavily
disturbed. The presence of seagrass bed at stations 9 and 10
is clearly not a habitat for adult S. serrata since only one
individual was caught by trap throughout the year. It was
presumably just for feeding as shown in its gastric mill content
(La Sara, 2001a; La Sara et al., 2007). This fact was in
accordance with the information from fishermen that only
Portunus sp. can be caught at seagrass bed. This finding is
rather different from that reported by Chandrasekaran and
Natarajan (1994) that juvenile crabs seem to prefer algae bed.
The small number of S. serrata catch (12 individuals) at
habitat C during the course of study suggest that this habitat
type is not preferred.

Relative Abundance of S. serrata

Monthly catches of S. serrata during flood tide was higher
than that during ebb tide and were significantly different (p <
0.05). The highest and the lowest total number of both sexes
were at habitat A and habitat C, respectively. Male was
always found at all habitats. Females during flood and ebb
tides were not caught at habitat C, while males were only
eight and four individuals, respectively (Figures 4 and 5). The
relative abundance of both sexes at habitat A were
significantly different with habitats B and C (p < 0.05). It was
realized that the abundance of crabs is often affected by
method of collection (Kyomo, 1999). However, the gears used
in the present study were the most practical and widely used
for catching crabs both commercially and experimentally
(Robertson, 1989).

The relative abundance of male S. serrata in the present
study was always higher than females at all habitats. The
reason was unclear, but apparently there was phenomenon
that male S. serrata and S. franquebarica (Fabricius, 1798)
preponderated over female at several coastal waters in
Southeast Sulawesi (La Sara, 2001b). This gender bias could

be related with two reasons, since most females and males S.
serrata caught in Lawele Bay were at their adult stage. First,
the low catch or even the absence of females might either
subject to massive natural mortality including that from
predation (Hill 1994). Predation from co-species might
happen, particularly after copulation where female's
exoskeleton is still soft. S. serrata is very vulnerable to be
preyed during molting (La Sara, 2001a). He also reported that
in Lawele Bay there occurred predation of S. serrata from its
natural enemies of monitor lizards and wild pigs. In
Madagascar coast fresh remains of S. serrata was found in
the stomach of tiger shark (Hill, 1994). Second, they might
have migrated to spawn to seawater (Hill et al., 1982;
Heasman et al., 1985; Hill, 1994; La Sara, 2001a; La Sara et
al., 2006). Heasman et al. (1985) have reported ovigerous S.
serrata to be found in deep water up to 80 km offshore in
northern Australia and return to the coast after these females
spent ovaries. In several monthly observations in Lawele Bay,
there were berried females S. serrata floating feebly following
current direction which was about 30 — 50 km far away from
the study areas (La Sara, 2001a). Hill (1994) reported that
over 97% of S. serrata caught in the Gulf of Carpentaria,
Australia were females, of these 61.5% were ovigerous.

Tidal cycle was apparent to influence relative abundance
of S. serrata at all habitats. Relative abundance of S. serrata
between flood and ebb tides differed significantly (p < 0.05).
The high relative abundance during flood tide indicated that S.
serrata moved forward to inshore and followed receding ebb
tide to subtidal. This behavior is related with feeding activities
of S. serrata (Hill et al., 1982; La Sara, 1994; La Sara, 2001a)
that migrated into intertidal zone at high tide in order to feed.
This was found at habitat A. In the case of narrow intertidal
flat, for instance at habitat B (Table 1), there is little scope for
intertidal foraging and movement has to be confined to
subtidal zone (Hyland et al., 1984).

Because its characteristics were suitable with requirement
of S. serrata, relative abundance of both sexes was highest at
habitat A (Figures 4 and 5). Aside from all characteristics
discussed, food availability such as molluscs was abundant at
habitat A. Bivalves were collected by fishermen during ebb
tide throughout the year. The characteristics of habitat A
which differed with habitats B and C causing difference in
relative abundance of S. serrata. However, relative
abundance of S. serrata at habitat B was not significantly
different with habitat C due to the number of individuals of S.
serrata caught at both habitats were few (Figures 4 and 5).

When the data combined from all catches during flood and
ebb tides that the relative abundances of S. serrata were
distinguished into two peaks throughout the year. The major
peak was in July and August (dry season) and minor peak in
February (intermonsoon) (Figure 6). This location is affected
by northern monsoon which starts in October and peaks in
January and southern monsoon peaks in July — August
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(Sharp, 1996). There is intermonsoon between these two
monsoons, in February and in September. When
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Fig.6. Relative monthly abundance Scylla serrata in Lawele Bay, Southeast Sulawesi (data of abundance of both sexes during flood and ebb tides combined)

S.serrata. The relative abundance of S. serrata in February
was quite similar with the abundance in September.

During major peak abundance, S. serrata were caught
mainly at habitats A and B, while during minor peak
abundance, they were caught only at habitat A (Figures 4 and
5). However, monthly relative abundance fluctuated gradually
with similar trends. This presumably made these monthly
relative abundances to be not significantly different (p > 0.05).
Implication of these peak seasons on management of S.

serrata population must be taken into account as far as
sustainability is concerned. This could be regulated through
the management of habitat and population. For instance,
prohibition on catching juveniles and berried females is to
maintain its population, while prevention on mangroves
destruction is to maintain its habitats.
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Abstract: In this study, in order to determine the aquatic Coleoptera and the aquatic and semiaquatic Heteroptera of Génen River, a total of 8 field observations
were carried out between 2010 and 2012 in 15 stations. Samples of aquatic insects were collected by 500 um square mesh sizes hand net. As a result of
laboratory investigations, from Coleoptera order, 3 species of Gyrinidae family, 1 species of Noteridae family, 11 species 1 subspecies of Dytiscidae family, 13
species 1 subspecies of Hydrophilidae family, 1 species of Spercheidae family and 4 species of Hydraenidae family; from Heteroptera order, 1 species of
Gerridae family, 3 species 3 subspecies of Corixidae family and 2 species of Notonectidae family were determined.

From the taxa, Gyrinus caspius, Gyrinus distinctus, Gyrinus substriatus, Agabus bipustulatus, Agabus guttatus, Hydaticus leander, Hydroporus pubescens,
Laccophilus hyalinus, Laccophilus poecilus, Platambus lunulatus, Rhantus suturalis, Scarodytes halensis halensis, Boreonectes griseostriatus, Anacaena
rufipes, Berosus byzantinus, Helochares lividus, Notonecta viridis, Notonecta maculata, Sigara striata, Sigara nigrolineata nigrolineata, Sigara lateralis in the
stations of Gonen River in Balikesir; Laccophilus minutus, Spercheus emarginatus, Sigara limitata limitata in the stations of Gonen River in Ganakkale and
Enochrus bicolor, Micronecta scholtzi, Micronecta anatolica anatolica, Gerris thorasicus in the stations of Génen River both in Ganakkale and Balikesir provinces
were recorded as first records.

Keywords: Génen River, Fauna, Aquatic Coleoptera, Aquatic and Semiaquatic Heteroptera, Insecta

Ozet Gonen Gayrnin sucul Coleoptera ve sucul-yansucul Heteroptera faunasini belilemek amaciyla gerceklestirilen bu galismada, Génen gay ve kollarina
2010-2012 yillari arasinda 8 arazi galismasi diizenlenmistir. Bu arazi galismalarinda 15 istasyonda 6rnekleme galismasi yiritiilmistir. Sucul bocek 6rnekleri
500 pm gdz agikligindaki el kepgesi ile toplanmistir. Laboratuvarda yapilan incelemeler sonucunda Coleoptera ordosuna ait Gyrinidae familyasindan 3 takson,
Noteridae familyasindan 1 tiir, Dytiscidae familyasindan 11 tir 1 alttiir, Hydrophilidae familyasindan 13 tir 1 alttiir, Spercheidae familyasindan 1 tiir, Hydraenidae
familyasindan 4 tir tespit edilmistir. Heteroptera ordosuna ait Gerridae familyasindan 1 tir, Corixidae familyasindan 3 tir 3 alttiir, Notonectidae familyasindan 2
tir tespit edilmistir.

Bu taksonlardan Gyrinus caspius, Gyrinus distinctus, Gyrinus substriatus, Agabus bipustulatus, Agabus guttatus, Hydaticus leander, Hydroporus pubescens,
Laccophilus hyalinus, Laccophilus poecilus, Platambus lunulatus, Ranthus suturalis, Scarodytes halensis halensis, Boreonectes griseostriatus, Anacaena
rufipes, Berosus byzantinus, Helochares lividus, Notonecta viridis, Notonecta maculata, Sigara striata, Sigara nigrolineata nigrolineata, Sigara lateralis Gonen
Gayrnin Balikesir ili sinirlari igerisindeki istasyonlardan; Laccophilus minutus, Spercheus emarginatus, Sigara limitata limitata Génen Gayr'nin Canakkale ili
sinirlari igerisindeki istasyonlardan; Enochrus bicolor, Micronecta scholtzi, Micronecta anatolica anatolica, Gerris thorasicus Ganakkale ve Balikesir il sinirlari
icerisindeki istasyonlarindan ilk kez tespit edilmistir.

Anahtar kelimeler: Génen Cayi, Fauna, Sucul Coleoptera, Sucul ve Yarisucul Heteroptera, Insecta

GIRIS
Tirkiye akarsu kaynaklari agisindan zengin bir Glkedir.
Ulke genelinde 26 akarsu havzasi vardir (Cicek ve Ataol,

2009). Cografik agidan birbirlerinden farkli ekolojik sartlari
barindiran bu akarsu havzalari ve bunlari besleyen kiglik gay

Marmara Bélgesinin  Giney Marmara bélimiinde,
Balikesir ili sinirlar igerisinde yer alan Génen Cayi, Yenice
ilcesinin glineyindeki Kaz daglarinin devami olan Sakar,
Giirgen ve daha glineyde Sap dagindan kaynaklanir. Drenaj
alani 2174 km2, ana kol uzunlugu 134 km'dir (Kazanci vd.,

ve dereler biyogesitlilik agisindan da zengin bir faunaya
sahiptirler. Son yillarda yapilan galismalar neticesinde Glkemiz
sucul bdcek faunasina onlarca yeni tiir ve bu tirlere ait
biyoekolojik veriler eklenmistir.

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

1999).

Gonen Cayi, gineybati-kuzey-dogu dogrultusunda yol
aldiktan sonra Pazarkdy vyakinlarinda kuzeye yonelir.
Kuzeybatidan da Yenice Deresi ile birlesip kuzeydoguya
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ybnelir ve Génen'e ulagir. Génen’in batisindan kuzeye dogru
ybnelen akarsu énce doguda Keten Deresi, sonra da Sarikdy
yakinlarinda glineybatida Kocadere ve Cakiroba Deresi ile
birlesir. Gonen Cayi yigdidi allivyonlarla olusturdugu Tahirova
deltasini gegerek Erdek Korfezinde Marmara Denizi'ne
dokdlur.

Gonen Cayi ve kollarindaki sucul flora ve fauna (izerine
cok fazla calisma bulunmamaktadir. Jach (1990), Tirkiye'de
dagihm gosteren hydraenidler (izerine yapti§i calismasinda
Ochthebius (Asiobates) striatus (Castelnau, 1840) tlirini
Yenice'nin (Canakkale) 5 km batisindan da tespit ettigini
bildirmigtir.

Basdemir vd. (2010) Gonen Cayrnin bir kolu olan
Gakirkdy deresinden topladiklari Tatlisu Kolyozu (Alburnus

chalcoides (Guldenstadt, 1772)) populasyonunun bazi
biyolojik 6zelliklerini igeren bir calisma yapmistir.

Ertorun ve Tanatmis (2009)in, Giney Marmara
Bolgesi'nin  Hydrophilidae  tir  gesitliligini  inceledigi

calismalarinda, Gonen Gayi ve kollarindan da 6rnekleme
yapmislardir.

Narin ve Tanatmis (2004), Goénen Cayrnda dagilim
gosteren Ephemeroptera (Insecta) limnofaunasi (zerine
incelemelerde bulunmustur.

Bu galismalarin diginda, Gonen cayinin ve kollarinin
hidrografik yapisi ve deltanin morfolojik  Ozelliklerinin
incelendigi caligmalar da mevcuttur (Kazanci vd., 1999;
Ozsahin, 2008).

Degisik kaynaklardan toplanip belli bir su yatagini
dolduran akarsularin aktiklari bdlgeler boyunca degisik
ekolojik ozelliklere sahip alanlari  katederek yol aldigi
dolayisiyla degisen ekolojik sartlarda su kalitesinin ve su
canlilarinin habitatlarinin da buna bagli olarak degisiklige
ugradigi asikardir. Buradan yola ¢ikarak Génen Gayr'nin canli
cesitliligini belirlemeyi ama¢ edinmis calismada, sucul
koleopter ve sucul yarisucul heteropter tirleri tespit edilmistir.

MATERYAL VE YONTEM
Gonen cayl ve kollarina 2010-2012 yillari arasinda
mevsimlik 8 arazi galismasi dizenlenmisti. Bu arazi
calismalarinda 15 istasyondan sucul Coleoptera ve sucul ve
yanisucul Heteroptera Grnekleri toplanmigtir  (Sekil  1).
Ornekleme yapilan istasyonlarin global konumlari Tablo 1'de
verilmigtir.
Sekil 1. Gonen Gayi 6rnekleme istasyonlar
Figure 1. Sampling stations in Génen River
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Marmara Denizi

+ 4 AKDENIZ

CANAKKALE

Ege Denizi

Omeklerin toplanmasinda gbz agikigi 500 um olan el
bentik kepgeleri kullanilmigtir. Toplanan drnekler, %4’luk
formaldehit sollisyonu igeren 1-2 litrelik plastik kavanozlarda
tespit edilmistir.

Tablo 1. Omekleme yapilan istasyonlar ve konumlari.
Table1. Investigated localities and global positions.

istasyon No istasyon Adi Global Konum
1 Han Dere 39°45'16"K
(Edremit-Balikesir) 27°12'39"E
9 Kovanlik Cayi 39°49'40"K
(Akcakoyun Kdyii-Canakkale) 27°08'51"E
3 Koca Cay (BUyuk Agonya Gay1) 39°50'07"K
(Cirpilar Kéyi-Canakkale) 27°19'56"E
4 Gakirkdy Deresi 39°57'51"K
Karakéy-Canakkale) 27°22'42"E
5 Gonen Regiilatri 40°02'19'K
(Canakkale) 27°33'02"E
6 Gonen Regilator Savag 40°02'44"K
(Yalioba Kéyii-Ganakkale) 27°3310"E
7 Handere 40°03'16"K
(Cambaz Koyii-Balikesir) 27°37'46"E
8 Kocadere 39°51'24"K
(Hamdibey Kdyi-Canakkale) 27°14'04"E
9 Kegeler Dersi Kolu 40°04'06"K
(Tiitlincu-Balikesir) 27°42'51"E
10 Kegidere 40°11'28'K
(Génen-Biga yolu-Balikesir) 27°37'01"E
1" Gakiroba Gay! (Armutlu - 40°11'08"K
Hafiz Hiseyinbey Koyi-Balikesir) | 27°31'15"E
12 Gdnen cay anakol 40°1520"K
(Gebeginar Kdyii-Balikesir) 27°37'54"E
13 Kayatepe Goleti (Kayatepe Koyli- |  39°51'54"K
Yenice-Canakkale) 27°18'34"E
14 Sametli Géleti (Glimusler Kéyu- 39°53'57"K
Yenice-Canakkale) 27°22'07"E
15 Gonen ilge Girigi 40°06'39"K
(Génen-Balikesir) 27°38'44"E

Laboratuvara getirilen drnekler tazyikli gesme suyundan
gegirimis ve klvetler icerisine alinarak genel 6rnekleme
materyali icerisinden sucul Coleoptera ve sucul ve yarisucul
Heteroptera bireyleri ayiklanmigtir.  Ayiklanan  Grnekler
kurutulmus ve kiglk cam siseler icerisinde incelenmek tzere
koruma altina alinmistir.

incelenecek drnekler petri kaplarinda yumusamalari igin
bekletilmis ve daha sonra sistematik agidan énemi olan erkek
bireylerin aedeaguslari ¢ikartilmis ve stereo mikroskop altinda
incelenmistir. TUr teshisleri yapilan érneklerden kiigtik boylular
kartonlara su bazli yapistiricilarla yapistirimis biyik boylu
érnekler ise torflar Gizerine uygun sekil verilerek bocek igneleri
yardimiyla tespit edilmistir. Standart miize numarasi verilen
ornekler Ege Universitesi Su Urlinleri Miizesinde koruma
altina alinmistir.

BULGULAR

Calisma alaninda tespit edilen Coleoptera ve Heteroptera
ordolarina ait toplam 9 familyaya ait 44 turlin tespit edildigi
lokaliteleri ile Ttrkiye'den bilinen yayiliglari agsagidaki gibidir:

Ordo: Coleoptera

Familya: Gyrinidae

Gyrinus caspius Menetries, 1832
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incelenen materyal: 07.12.2010, 1erkek 2disi, ESFM-
INS/2010-044 (ist.1): 31.08.2010, 12 erkek 3 disi, ESFM-
INS/2010-120 (ist.1).

Tiirkiye’deki dagihmi: Adana, Afyon, Aksaray, Antalya,
Burdur, Edirne, Eskisehir, Hatay, Toros Daglari (Darilmaz ve
Kiyak, 2009; Topkara ve Balik, 2010). TUrin Balikesir ili icin
ilk kaydi bu ¢alismada verilmistir.

Gyrinus distinctus Aubé, 1836

incelenen materyal: 07.12.2010, 2 erkek 1 disi, ESFM-
INS/2010-043 (ist.1): 31.08.2010, 4 erkek 3 disi, ESFM-
INS/2010-090 (ist.1): 03.09.2010, 1 erkek, ESFM-INS/2010-
158 (ist.10).

Tirkiye’deki dagiimi: Adana, Aksaray, Antalya, Bursa,
Denizli, Diizce, Isparta, izmir, Kastamonu, Konya, Sinop,
Zonguldak, Bolkar Daglari (Darilmaz ve Kiyak, 2009; Topkara
ve Balik, 2010). Turin Balikesir ili igin ilk kaydi bu galismada
verilmistir.

Gyrinus substriatus Stephens, 1829

incelenen materyal: 07.12.2010, 1 erkek 1 disi, ESFM-
INS/2010-079 (ist.9): 31.08.2010, 2 disi, ESFM-INS/2010-119
(ist.1): 21.09.2011, 1 erkek, ESFM-INS/2011-011 (ist.1):
21.09.2011, 1 erkek, ESFM-INS/2011-010 (ist.9): 02.07.2012,
2 erkek 1 disi, ESFM-INS/2012-001 (ist.1).

Tirkiye’deki dagiimi: Adana, Cankiri, Dizce, Kars,
Kayseri, Konya, Sakarya, Tokat, Baskdy (Darilmaz ve Kiyak,
2009; Topkara ve Balik, 2010). Turiin Balikesir ili igin ilk kaydi
bu calismada verilmistir.

Familya: Noteridae
Noterus clavicornis De Geer, 1774

incelenen materyal: 03.09.2010, 1 disi, ESFM-INS/2010-
113 (ist.15).

Tirkiye’deki dagiimi: Adapazari, Aksaray, Ankara,
Antalya, Aydin, Balikesir, Bilecik, Bolu, Corum, Diizce,
Eskisehir, Isparta, izmir, Kayseri, Konya, Manisa, Samsun,
Trabzon ( Darilmaz ve Kiyak, 2009; Darilmaz vd., 2010;
Topkara ve Balik, 2010).

Familya: Dytiscidae
Agabus (Gaurodytes) bipustulatus (Linnaeus 1767)

incelenen materyal: 09.12.2010, 1 erkek 1 disi, ESFM-
INS/2010-046 (ist.12): 09.12.2010, 1 erkek, ESFM-INS/2010-
059 (ist.11): 21.06.2011, 2 disi, ESFM-INS/2011-004 (ist.9).

Tirkiye’deki dagilimi: Antalya, Artvin, Bursa, Gorum,
Denizli, Erzurum, Giimiishane, Isparta, Igel, Istanbul, izmir,
Kars, Kastamonu, kayseri, Kocaeli, Konya, Mugla, Rize, Van,
Yozgat, Trabzon, Toros daglar (Darilmaz ve Kiyak, 2009;
Darilmaz vd., 2010). Tiriin Balikesir ili igin ilk kaydi bu
calismada verilmigtir.

Agabus (Gaurodytes) guttatus (Paykull, 1798)
incelenen materyal: 09.12.2010, 1 disi, ESFM-INS/2010-

045 (ist.12).

Tirkiye’deki dagiimi: Antalya, Bolu, GCorum, Denizli,
Kastamonu (Darilmaz ve Kiyak, 2009; Darilmaz vd., 2010).
Trln Balikesir ili igin ilk kaydi bu calismada verilmistir.

Hydaticus leander (Rossi, 1970)

incelenen materyal: 01.09.2010, 1 erkek, ESFM-
INS/2010-109 (ist.8).

Tiirkiye’deki dagiimi: izmir, Samsun (Darilmaz ve Kiyak,
2009). Tirlin Balikesir ili icin ilk kaydi bu ¢alismada verilmistir.

Hydroglyphus geminus (Fabricius, 1792)

incelenen materyal: 30.08.2010, 1 erkek, ESFM-
INS/2010-042 (ist.3): 09.12.2010, 1 erkek 1 disi, ESFM-
INS/2010-050 (ist.12): 09.12.2010, 2 erkek, ESFM-INS/2010-
070 (ist.11): 31.08.2010, 2 erkek 5 disi, ESFM-INS/2010-053
(ist.2): 31.08.2010, 6 erkek 8 disi, ESFM-INS/2010-088 (ist.4):
01.09.2010, 212 erkek 90 disi, ESFM-INS/2010-060 (ist.6):
03.09.2010, 15 erkek 22 disi, ESFM-INS/2010-077 (ist.13):
03.09.2010, 12 erkek 10 disi, ESFM-INS/2010-083 (ist.11):
03.09.2010, 20 erkek 25 disi, ESFM-INS/2010-092 (ist.15):
03.09.2010, 45 erkek 43 disi, ESFM-INS/2010-110 (ist.15):
03.09.2010, 22 erkek 33 disi, ESFM-INS/2010-115 (ist.12):
03.09.2010, 1 erkek, ESFM-INS/2010-156  (ist.10):
01.09.2010, 19 erkek 11 disi, ESFM-INS/2010-094 (ist.8):
31.08.2010, 1 erkek, ESFM-INS/2010-097 (ist.4): 07.12.2010,
1 erkek, ESFM-INS/2010-164 (ist.4): 22.06.2011, 1 erkek ,
ESFM-INS/2011-033 (ist.14)

Tiirkiye’deki dagilimi: Adana, Afyon, Aksaray, Ankara,
Antalya, Artvin, Aydin, Balikesir, Bolu, Bursa, Cankiri, Edirne,
Erzurum, Eskisehir, Gimshane, Isparta, igel, izmir,
Kastamonu, Kayseri, Konya, Kilis, Manisa, Mugla, Rize,
Samsun, Trabzon, Zonguldak (Darilmaz ve Kiyak, 2009;
Topkara ve Balik, 2010).

Hydroporus pubescens (Gyllenhal, 1808)

incelenen materyal: 08.12.2010, 1 erkek 1 disi, ESFM-
INS/2010-085 (ist.15): 09.12.2010, 1 erkek 2 disi, ESFM-
INS/2010-071 (ist.11): 09.12.2010, 2 erkek 1 disi, ESFM-
INS/2010-049 (ist.12): 21.06.2011, 1 erkek, ESFM-INS/2011-
034 (ist.9): 21.09.2011, 2 erkek 3 disi, ESFM-INS/2011-035
(ist.9)

Tirkiye’deki dagilimi: Aksaray, Antalya, Artvin, Bursa,
Erzincan, Erzurum, Glimugshane, igel, izmir, Manisa, Nigde,
Ordu, Rize, Sakarya, Trabzon (Darilmaz ve Kiyak, 2009).
Tlrlin Balikesir ili igin ilk kaydi bu calismada verilmistir.

Laccophilus hyalinus (De Geer, 1774)

incelenen materyal: 09.12.2010, 18 erkek 18 disi, ESFM-
INS/2010-038 (ist.11): 30.08.2010, 10 erkek 9 disi, ESFM-
INS/2010-040 (ist.3): 09.12.2010, 2 erkek 1 disi, ESFM-
INS/2010-048 (ist.12): 31.08.2010, 1 erkek 1 disi, ESFM-
INS/2010-052 (ist.2): 08.12.2010, 1 erkek, ESFM-INS/2010-
084 (ist.15): 31.08.2010, 3 erkek 2 disi, ESFM-INS/2010-089
(ist.4): 31.08.2010, 4 erkek 8 disi, ESFM-INS/2010-095 (ist.4):
01.09.2010, 1 erkek, ESFM-INS/2010-107 (ist.8): 31.08.2010,

21



Topkara and Ustaoglu, Ege J Fish Aqua Sci 31(1): 19-26 (2014)

12 erkek 20 digi, ESFM-INS/2010-111 (ist.4): 07.12.2010, 1
disi, ESFM-INS/2010-165 (ist.4): 23.06.2011, 1 erkek, ESFM-
INS/2011-042 (ist.11): 21.09.2011, 4 disi, ESFM-INS/2011-
043 (ist.9): 02.07.2012, 1 erkek, ESFM-INS/2012-002 (ist.3):
03.07.2012, 2 erkek 2 disi, ESFM-INS/2012-003 (ist.9)

Tiirkiye’deki dagilimi: Adana, Antalya, Artvin, Aydin,
Bolu, Burdur, Corum, Erzurum, lsparta, igel, izmir, Kars,
Kirsehir, Kilis, Konya, Manisa, Trabzon (Dariimaz ve Kiyak,
2009; Darilmaz vd., 2010). Tir(in Balikesir ili igin ilk kaydi bu
calismada verilmigtir.

Laccophilus minutus (Linnaeus, 1758)

incelenen materyal: 30.08.2010, 11 erkek 7 disi, ESFM-
INS/2010-067 (ist.3): 31.08.2010, 1 erkek 1 disi, ESFM-
INS/2010-096 (ist.4): 01.09.2010, 1 erkek 3 disi, ESFM-
INS/2010-108 (ist.8): 03.09.2010, 2 erkek 5 disi, ESFM-
INS/2010-074 (ist.13): 09.12.2010, 4 erkek 4 disi, ESFM-
INS/2010-037 (ist.1): 09.12.2010, 3 disi, ESFM-INS/2010-047
(ist.12): 09.12.2010, 1 disi, ESFM-INS/2010-058 (ist.13).

Tirkiye’deki dagiimi: Afyon, Aksaray, Ankara, Artvin,
Aydin, Balikesir, Bolu, Burdur, Bursa, Corum, Erzurum,
Eskisehir, Giimlihane, Isparta, izmir, Kastamonu, Kayseri,
Konya, Manisa, Rize, Samsun, Sinop, Sivas, Trabzon, Toros
Daglari, Yozgat (Darilmaz ve Kiyak, 2009; Darilmaz vd., 2010;
Topkara ve Balik, 2010).

Laccophilus poecilus Klug, 1834

incelenen materyal: 01.09.2010, 1 erkek, ESFM-
INS/2010-106 (ist.8): 03.09.2010, 3 erkek 2 disi, ESFM-
INS/2010-075 (ist.11): 03.09.2010, 1 erkek, ESFM-INS/2010-
112 (ist.15).

Tirkiye’deki dagiimi: Adana, Afyon, Antalya, Aydin,
Bolu, Corum, Erzurum, Isparta, izmir, Kayseri, Konya, Manisa,
Rize, Samsun (Darilmaz ve Kiyak, 2009; Darilmaz vd., 2010).
Tlrtn Balikesir ili igin ilk kaydi bu calismada verilmistir.

Platambus lunulatus (Steven, 1829)

incelenen materyal: 07.12.2010, 1 erkek, ESFM-
INS/2010-051 (ist.3).

Tiirkiye’deki dagilimi: Artvin, Bursa, Corum, Erzurum,
Giresun, Giimtishane, Igel, istanbul, Kayseri, Nigde, Rize,
Trabzon, Tunceli, Yozgat (Darilmaz ve Kiyak, 2009; Darilmaz
vd., 2010). TUrin Balikesir ili icin ilk kaydi bu ¢alismada
verilmistir.

Rhantus suturalis MacLeay, 1825

incelenen materyal: 09.12.2010, 1 erkek 1 disi, ESFM-
INS/2010-057 (ist.13): 09.12.2010, 1 erkek 4 disi, ESFM-
INS/2010-055 (ist.15).

Tirkiye'deki dagilimi: Aksaray, Corum, Erzurum, Konya,
Manisa, Rize, Trabzon (Darilmaz ve Kiyak, 2009; Darilmaz
vd., 2010). Tirin Balikesir ili igin ilk kaydi bu galismada
verilmistir.

Scarodytes halensis halensis (Fabricius, 1787)

incelenen materyal: 30.08.2010, 1 disi, ESFM-INS/2010-
041 (ist.3): 31.08.2010, 1 erkek, ESFM-INS/2010-102 (ist.4).

Tiirkiye’deki dagilimi: Aksaray, Ankara, Antalya, Artvin,
Bursa, Gorum, Erzurum, Eskisehir, Giimiishane, Isparta, icel,
izmir, Kastamonu, Kayseri, Van, Trabzon, Yozgat (Darlmaz
ve Kiyak, 2009; Darilmaz vd., 2010; Topkara ve Balik, 2010).
Tarln Balikesir ili igin ilk kaydi bu ¢alismada verilmistir.

Boreonectes griseostriatus (De Geer 1774)

incelenen materyal: 31.08.2010, 1 erkek, ESFM-
INS/2010-100 (ist.4):

Tiirkiye’deki dagilimi: Erzurum Rize, Van (Darllmaz ve
Kiyak, 2009). Tdrln Balikesir ili igin ilk kaydi bu ¢alismada
verilmistir.

Familya: Hydrophilidae
Anacaena lutescens (Stephens, 1829)

incelenen materyal: 31.08.2010, 1 erkek, ESFM-
INS/2010-101 (ist.4): 01.09.2010, 1 erkek, ESFM-INS/2010-
163 (ist.8): 03.09.2010, 10 erkek 17 disi, ESFM-INS/2010-159
(ist.10): 03.09.2010, 1 erkek, ESFM-INS/2010-157 (ist.10):
21.06.2011, 5 erkek 9 disi, ESFM-INS/2011-006 (ist.9).

Tiirkiye’deki dagiimi: Artvin, Balikesir, Bayburt, Bilecik,
Bursa, Canakkale, Giresun, Glumughane, Kocaeli, Ordu,
Trabzon (Darilmaz ve Incekara, 2011).

Anacaena rufipes (Guillebeau, 1896)

incelenen materyal: 21.06.2011, 5 erkek 9 disi, ESFM-
INS/2011-006/007 (ist.9).

Tirkiye’deki dagihmi:  Bayburt, Bingdl, Erzincan,
Giresun, Giimiighane, Istanbul, Kastamonu, Ordu, Samsun,
Tokat, Trabzon (Topkara ve Balik, 2010; Darilmaz ve
incekara, 2011). Tiiriin Balikesir ili igin ilk kayd bu calismada
verilmigtir.

Berosus (s.str.) byzantinus Ganglbauer, 1904

incelenen materyal: 08.12.2010, 8 erkek 1 disi, ESFM-
INS/2010-036 (ist.15).

Tiirkiye’deki dagilimi: Aydin, istanbul izmir (Darilmaz ve
incekara, 2011). Tiriin Balikesir ili igin ilk kaydi bu ¢alismada
verilmistir.

Chaetarthria seminulum (Herbst, 1797)

incelenen materyal: 03.09.2010, 1 erkek 2 disi, ESFM-
INS/2010-140 (ist.15).

Tiirkiye’deki dagiimi: Aydin, Balikesir, Bayburt, Bilecik,
Bursa, Canakkale, Erzincan, Erzurum, Giresun, Giimlshane,
istanbul, izmir, Mugla, Ordu, Rize, Sakarya, Samsun, Tokat,
Trabzon (Darilmaz ve incekara, 2011).
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Enochrus (Lumetus) bicolor (Fabricius, 1792)

incelenen materyal: 01.09.2010, 22 erkek 16 disi, ESFM-
INS/2010-123 (ist.8): 03.09.2010, 3 erkek, ESFM-INS/2010-
078 (ist.13): 03.09.2010, 1 erkek, ESFM-INS/2010-132
(ist.15).

Tirkiye’deki dagilimi: Aksaray, Ankara, Antalya, Denizli,
Edirne, Erzincan, igel, izmir, Kars, Kayseri, Kirgehir, Ordu,
Van (Darimaz ve Incekara, 2011). Tiriin Balikesir ve
Canakkale illeri igin ilk kaydi bu ¢alismada verilmistir.

Enochrus (Lumetus) fuscipennis (Thomson, 1884)

incelenen materyal: 03.09.2010, 3 erkek, ESFM-
INS/2010-160 (ist.12): 03.09.2010, 22 erkek 13 disi, ESFM-
INS/2010-133 (ist.15).

Tiirkiye’deki dagilimi: Artvin, Aksaray, Ankara, Balikesir,
Bayburt, Bursa, Canakkale, Gorum, Denizli, Giresun,
Giimiishane, Erzincan, Erzurum, izmir, Kayseri, Ordu, Rize,
Zonguldak (Topkara ve Balik, 2010; Darilmaz ve incekara,
2011).

Helochares lividus (Forster, 1771)

incelenen materyal: 22.06.2011, 2 erkek 2 disi, ESFM-
INS/2011-012 (ist.15):

Tiirkiye’deki dagilimi; Adana, Aksaray, Ankara, Bingdl,
Corum, Erzurum, Edime, izmir, Kastamonu, Ordu, Samsun,
Tokat, Trabzon (Topkara ve Balik, 2010; Darilmaz ve
incekara, 2011). Tiiriin Balikesir ili igin ilk kaydi bu calismada
verilmistir.

Helochares obscurus (O. Miiller, 1776)

incelenen materyal: 30.08.2010, 3 erkek, ESFM-
INS/2010-063 (ist.3): 22.06.2011, 1 erkek, ESFM-INS/2011-
029 (ist.15): 29.09.2011, 1 erkek, ESFM-INS/2011-030 (ist.12)

Tiirkiye’deki dagilimi: Adana, Ankara, Balikesir, Bayburt,
Bursa, Canakkale, _Giresun, Izmir, Kayseri, Sakarya, Samsun,
Ordu (Darilmaz ve Incekara, 2011).

Laccobius (Dimorpholaccobius) obscuratus aegaeus
Gentili, 1974

incelenen materyal: 01.09.2010, 5 erkek 1 disi, ESFM-
INS/2010-149 (ist.8):21.06.2011, 18 erkek 17 disi, ESFM-
INS/2011-036 (ist.9): 21.09.2011, 4 erkek 4 disi, ESFM-
INS/2011-037 (ist.9).

Tiirkiye’deki dagilimi: Adana, Ankara, Antalya, Artvin,
Aydin, Balikesir, Bayburt, Bilecik, Bitlis, Bolu, Burdur, Bursa,
Canakkale, Corum, Denizli, Erzincan, Erzurum, Giresun,
Glimighane, Isparta, Igel, istanbul, izmir, Kastamonu,
Kayseri, Kirklareli, Kocaeli, Konya, Manisa, Mugla, Nigde,
Ordu, Osmaniye, Rize, Samsun, Sinop, Tokat, Trabzon, Van
(Darilmaz ve incekara, 2011).

Laccobius simulatrix

d'Orchymont, 1932

(Dimorpholaccobius)

incelenen materyal: 30.08.2010, 6 erkek 3 disi, ESFM-
INS/2010-065 (ist.3): 31.08.2010, 12 erkek 9 disi, ESFM-
INS/2010-143 (ist.2): 31.08.2010, 7 erkek, ESFM-INS/2010-
153 (ist.4): 01.09.2010, 26 erkek 6 disi, ESFM-INS/2010-147
(ist.8): 03.09.2010, 4 erkek 3 disi, ESFM-INS/2010-154
(ist.12): 03.09.2010, 90 erkek 26 disi, ESFM-INS/2010-126
(ist.15): 09.12.2010, 1 erkek, ESFM-INS/2010-073 (ist.11):
09.12.2010, 2 erkek, ESFM-INS/2010-151  (ist.12):
22.06.2011, 1 erkek, ESFM-INS/2011-040 (ist.15)

Tiirkiye’deki dagiimi: Adana, Agri, Aksaray, Ankara,
Antalya, Artvin, Aydin, Balikesir, Bayburt, Bitlis, Bolu, Bursa,
Canakkale, Cankiri, Corum, Denizli, Edime, Erzincan,
Erzurum, Eskisehir, Giresun, GlimUlshane, Hakkari, Isparta,
icel, Istanbul, Izmir, Kahramanmaras, Kars, Kastamonu,
Kayseri, Kirklareli, Kirsehir, Kocaeli, Kiitahya, Manisa, Mugla,
Nigde, Ordu, Osmaniye, Samsun, Sivas, Tokat, Trabzon, Van,
Yozgat (Topkara ve Balik, 2010; Darilmaz ve incekara, 2011).

Laccobius (Dimorpholaccobius) striatulus ( Fabricius,
1801)

incelenen materyal: 30.08.2010, 4 erkek 1 disi, ESFM-
INS/2010-066 (ist.3): 31.08.2010, 16 erkek 21 disi, ESFM-
INS/2010-121 (ist.4): 31.08.2010, 3 erkek 6 disi, ESFM-
INS/2010-142 (ist.2): 01.09.2010, 25 erkek 6 disi, ESFM-
INS/2010-146 (ist.8): 03.09.2010, 2 erkek 3 disi, ESFM-
INS/2010-081 (ist.11): 03.09.2010, 3 erkek, ESFM-INS/2010-
125 (ist.15): 22.06.2011, 6 erkek 6 disi, ESFM-INS/2011-041
(ist.15)

Tiirkiye’deki dagihmi: Ankara, Antalya, Artvin, Balikesir,
Bayburt, Bilecik, Bitlis, Bolu, Bursa, Canakkale, Diizce,
Erzurum, Eskisehir, Giresun, Glimlshane, Hatay, Isparta,
istanbul, izmir, Kastamonu, Kayseri, Kocaeli, Konya, Kiitahya,
Malatya, Manisa, Mugla, Ordu, Sakarya, Samsun, Sivas,
Tokat, Trabzon, Zonguldak (Topkara ve Balik, 2010; Darilmaz
ve incekara, 2011).

Laccobius (Dimorpholaccobius) syriacus Guillebeau,
1896

incelenen materyal: 03.09.2010, 1 erkek, ESFM-
INS/2010-155 (ist.10).

Tirkiye’deki dagilimi: Adana, Afyon, Aksaray, Ankara,
Antalya, Artvin, Aydin, Balikesir, Bayburt, Bilecik, Bitlis, Bolu,
Burdur, Bursa, Corum, Denizli, Diyarbakir, Edirne, Gaziantep,
Giresun, Glimishane, Erzincan, Erzurum, Hakkari, Hatay,
Isparta, Igel, Izmir, Kars, Kayseri, Kahramanmaras,
Kastamonu, Konya, Mardin, Mugla, Ordu, Osmaniye, Rize,
Sakarya, Samsun, Sinop, , Sanlurfa, Tokat, Trabzon, Van
(Darilmaz ve incekara, 2011).

Laccobius (Microlaccobius) gracilis Motschulsky, 1885

incelenen materyal: 31.08.2010, 52 erkek 37 disi, ESFM-
INS/2010-144 (ist.2): 31.08.2010, 11 erkek 10 disi, ESFM-
INS/2010-122 (ist.4): 01.09.2010, 3 erkek 2 disi, ESFM-
INS/2010-062 (ist.6): 01.09.2010, 7 erkek 19 disi, ESFM-
INS/2010-148 (ist.8): 02.09.2010, 1 erkek, ESFM-INS/2010-
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135 (ist.11): 03.09.2010, 33 erkek 29 digi, ESFM-INS/2010-
127 (ist.15): 09.12.2010, 1 erkek 2 disi, ESFM-INS/2010-150
(ist.12).

Tiirkiye’deki dagilimi: Adana, Adiyaman, Ankara,
Antalya, Artvin, Aydin, Balikesir, Bartin, Bayburt, Bilecik,
Bingdl, Bitlis, Bolu, Burdur, Bursa, Canakkale, Cankiri, Corum,
Denizli, Diyarbakir, Edirne, Erzincan, Erzurum, Gaziantep,
Giresun, Giimiighane, Hakkari, Hatay, Isparta, icel, istanbul,
izmir, Kars, Kastamonu, Kayseri, Kilis, Kocaeli, Manisa,
Mardin, Mugla, Mus, Nigde, Ordu, Rize, Samsun, Sinop,
Sivas, Sirnak, Tokat, Trabzon, Van, Yozgat (Topkara ve Ballk,
2010; Darilmaz ve incekara, 2011).

Laccobius minutus (Linnaeus, 1758)

incelenen materyal: 30.08.2010, 1 erkek, ESFM-
INS/2010-169 (ist.3):

Tiirkiye’deki dagilimi: Erzurum, igel, izmir, Kars, Rize
(Darilmaz ve Incekara, 2011). Tlrln Ganakkale ili igin ilk
kaydi bu galismada verilmistir.

Familya: Spercheidae
Spercheus emarginatus (Schaller, 1783)

incelenen materyal: 03.09.2010, 1 erkek, ESFM-
INS/2010-100 (ist.4):

Turkiye’deki dagiimi: Afyon, Denizli, Edime (Darilmaz
ve Incekara, 2011). Tirin Canakkale ili igin ilk kaydi bu
calismada verilmistir.

Familya: Hydraenidae
Limnebius (Bilimneus) perparvulus Rey, 1884

incelenen materyal: 30.08.2010, 2 erkek 1 disi, ESFM-
INS/2010-170 (ist.3): 31.08.2010, 12 erkek 8 disi, ESFM-
INS/2010-130 (ist.2): 31.08.2010, 18 erkek 18 disi, ESFM-
INS/2010-139 (ist.4): 01.09.2010, 1 erkek, ESFM-INS/2010-
129 (ist.8): 03.09.2010, 2 erkek 1 disi, ESFM-INS/2010-137
(ist.15): 28.09.2011, 1 erkek, ESFM-INS/2011-045 (ist.2)

Tiirkiye’deki dagihmi:  Ankara, Antalya, Balikesir,
Canakkale, Diyarbakir, Erzincan, Erzurum, Hatay, izmir,
Kocaeli, Mardin, Mersin, Mugla, Tekirdag (Ertorun vd., 2011).

Ochthebius (s.str.) lividipennis Peyron, 1885

incelenen materyal: 31.08.2010, 1 erkek, ESFM-
INS/2010-138 (ist.4): 02.09.2010, 8 erkek 5 disi, ESFM-
INS/2010-134 (ist.11).

Tirkiye’deki dagilimi: Adana, Antalya, Balikesir, Bursa,
Canakkale, Diyarbakir, Erzurum, Gaziantep, Hatay, Igdir,
izmir, Kilis, Kirklareli, Mersin, Nigde, Sivas, Sanlurfa (Ertorun
vd., 2011).

Ochthebius (s.str.) magnannulatus Delgado&Jach,
2009

incelenen materyal: 31.08.2010, 12 erkek 8 disi, ESFM-

INS/2010-117 (ist.2).

Tiirkiye’deki daglllml: Ankara, Balkesir, Bursa,
Canakkale, Erzurum, Izmir, Kocaeli, Mugla, Sinop, Sivas
(Ertorun vd., 2011).

Ochthebius (Asiobates) striatus (Castelnau, 1840)

incelenen materyal: 03.09.2010, 1 erkek, ESFM-
INS/2010-118 (ist.10).

Tiirkiye’deki dagilimi: Artvin, Balikesir, Bitlis, Canakkale,
Diyarbakir, Gaziantep, Hakkari, Hatay, istanbul, izmir,
Kastamonu, Kilis, Mersin, Sinop, Sirnak, Tekirdag (Ertorun
vd., 2011).

Ordo: Heteroptera
Familya: Corixidae
Micronecta (Dichaetonecta) scholtzi (Fieber, 1860)

incelenen materyal: 31.08.2010, 22 erkek 16 disi, ESFM-
INS/2010-123 (ist.8): 2 erkek 1 disi, ESFM-INS/2010-161
(ist.4): 02.09.2010, 15 erkek 14 disi, ESFM-INS/2010-103
(ist.11): 22.06.2011, 1 erkek, ESFM-INS/2011-046 (ist.15)

Tirkiye’deki dagiimi: Bolu, Denizli, Edirne, Sakarya
(Fent vd., 2011; Topkara, 2013). Tiriin Balikesir ve
Canakkale illeri igin ilk kaydi bu calismada verilmistir.

Micronecta (s.str.) anatolica anatolica Lindberg, 1922

incelenen materyal: 30.08.2010, 1 erkek, ESFM-
INS/2010-166 (ist.3): 31.08.2010, 100 erkek 77 disi, ESFM-
INS/2010-162 (ist.4): 03.09.2010, 2 erkek 1 disi, ESFM-
INS/2010-145 (ist.15).

Tiirkiye’deki dagiimi: Adana, Antalya, Burdur, Denizli,
Isparta, izmir, Kahramanmaras, Kastamonu, Mugla, Van
(Dursun, 2011; Topkara, 2013). Tlrln Balikesir ve Ganakkale
illeri icin ilk kaydi bu ¢alismada verilmistir.

Sigara (Pseudovermicorixa) nigrolineata nigrolineata
(Fieber, 1848)

incelenen materyal: 01.09.2010, 6 erkek 9 disi, ESFM-
INS/2010-099 (ist.8).

Tirkiye’deki dagiimi: Adana, Adapazari, Afyon, Agr,
Ankara, Antalya, Ardahan, Artvin, Aydin, Bolu, Burdur, Bursa,
Corum, Denizli, Diyarbakir, Dlizce, Edirne, Erzincan, Erzurum,
Eskisehir, Gaziantep, Hatay, Isparta, gdir, Istanbul, izmir,
Kars, Kastamonu, Kocaeli, Konya, Mersin, Mugla, Rize,
Sakarya, Samsun, Sivas, Sanliurfa, Tokat, Trabzon, Tunceli,
Van (Fent vd., 2011; Dursun, 2011; Salur ve Mesci, 2011;
Topkara, 2013). Trln Balikesir ili icin ilk kaydi bu galismada
verilmigtir.

Sigara (Retrocorixa) limitata limitata (Fieber, 1848)

incelenen materyal: 03.07.2012, 1 erkek, ESFM-
INS/2012-010 (ist.7).

Tirkiye’deki dagilimi: Agri, Ardahan, Edirne, Erzurum,
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Kastamonu (Onder vd., 2006; Fent vd., 2011). Tiiriin
Ganakkale ili igin ilk kayd! bu calismada verilmigtir.

Sigara (s.str.) striata (L., 1758)

incelenen materyal: 03.09.2010, 2 erkek 1 disi, ESFM-
INS/2010-082 (ist.11): 03.07.2012, 1 erkek, ESFM-INS/2012-
009 (ist.15).

Tiirkiye’deki dagiimi; Afyonkarahisar, Agri, Ankara,
Antalya, Ardahan, Bolu, Ganakkale, Gankiri, Gorum, Edirne,
Erzurum, Izmir, Kayseri, Konya, Manisa, Mersin, Sakarya
(C")nder vd., 2006; Fent vd., 2011; Salur ve Mesci, 2011;
Topkara, 2013). TiirGn Balikesir ili igin ilk kaydi bu galismada
verilmistir.

Sigara (Vermicorixa) lateralis (Leach, 1817)

incelenen materyal: 01.09.2010, 20 erkek 14 disi, ESFM-
INS/2010-098 (ist.8): 03.09.2010, 3 erkek, ESFM-INS/2010-
093 (ist.15): 02.07.2012, 2 erkek 7 disi, ESFM-INS/2012-012
(ist.13): 03.07.20112, 8 erkek 8 disi, ESFM-INS/2012-011
(ist.7).

Tirkiye’deki dagilimi: Adana, Afyon, Agri, Amasya,
Ankara, Antalya, Artvin, Aydin, Bitlis, Bolu, Burdur, Bursa,
Ganakkale, Gorum, Denizli, Diyarbakir, Edirne, Eskisehir,
Gaziantep, 3dir, Isparta, istanbul, izmir, Karabiik, Kars,
Kastamonu, Kayseri, Kirklareli, Kocaeli, Konya, Mugla,
Mersin, Nigde, Osmaniye, Rize, Samsun, Sinop, Tekirdag,
Tunceli, Van, Zonguldak (Onder vd., 2006; Fent vd., 2011;
Salur ve Mesci, 2011; Topkara, 2013). Turdn Balikesir ili igin
ilk kaydi bu galismada verilmistir.

Familya: Gerridae
Gerris thoracicus Schummel, 1832

incelenen materyal: 21.06.2011, 5 erkek 5 disi, ESFM-
INS/201-009 (ist.9): 03.04.2012, 7 erkek 5 disi, ESFM-
INS/2012-004 (ist.7): 03.04.2012, 3 erkek 3 disi, ESFM-
INS/2012-005 (ist.8): 02.07.2012, 2 erkek 1 disi, ESFM-
INS/2012-007 (ist.1): 03.07.2012, 3 erkek 5 disi, ESFM-
INS/2012-008 (ist.10)

Tiirkiye’deki dagilimi; Adana, Afyon, Ankara, Antalya,
Artvin, Aydin, Burdur, Bursa, Denizli, Edirne, Isparta, izmir,
Kirsehir, Konya, Mugla, Tekirdag, Trabzon (Onder vd., 2006;
Kiyak vd., 2008; Salur ve Mesci, 2009; Fent vd., 2011). Tirln
Balikesir ve Canakkale illeri igin ilk kaydi bu calismada
verilmigtir.

Familya: Notonectidae
Notonecta (Notonecta) viridis Delcourt, 1909

incelenen materyal: 22.06.2011, 15 erkek, ESFM-
INS/2011-047 (ist.15)

Tiirkiye’deki dagiimi: Adana, Afyonkarahisar, Ankara,
Antalya, Gorum, Edirne, Erzincan, izmir, Kirsehir, Osmaniye,
Sivas (Onder vd., 2006; Salur ve Mesci, 2011; Fent vd.,
2011). Tirlin Balikesir ili icin ilk kaydi bu galismada verilmistir.

Notonecta (Notonecta) maculata Fabricius 1794

incelenen materyal: 02.09.2010, 1 erkek, ESFM-
INS/2010-069 (ist.10): 21.06.2011, 6 erkek , ESFM-INS/2011-
048 (ist.9): 21.12.2011, 2 erkek , ESFM-INS/2011-049 (ist.1)

Tiirkiye’deki dagihmi; Adana, Amasya, Antalya, Aydin,
Burdur, Corum, Denizli, Hatay, Isparta, istanbul, Kirklareli,
Kirsehir, Mugla, Osmaniye, Samsun, Sinop, Tekirdag (Onder
vd., 2006; Kiyak vd., 2007; Dursun, 2011; Salur ve Mesci,
2011; Fent vd., 2011). Tarin Balikesir ili igin ilk kaydi bu
galismada verilmistir.

TARTISMA VE SONUGC
Ertorun ve Tanatmis (2009)in, Giney Marmara
Bolgesi'ndeki  Hydrophilidae tlr cesitliligini  inceledigi

calismalarinda, Gonen Cayi ve kollarindan L. gracilis, L.
obscurus aegaeus, L. simulatrix, L. striatulus, A. lutescens, E.
fuscipennis, H. obscurus tlrlerini tespit etmistir. Bu ¢alismada
da, belirtilen tirler Gonen GCayrndaki degisik istasyonlardan
tespit edilmigtir.

Gonen Cayi ve kollarinda yapilan calismada, 21 takson
(G. caspius, G. distinctus, G. substriatus, A. bipustulatus, A.
guttatus, H. leander, H. pubescens, L. hyalinus, L. poecilus, P.
lunulatus, R. suturalis, S. halensis halensis, B. griseostriatus,
A. rufipes, B. byzantinus, H. lividus, N. viridis, N. maculata, S.
striata, S. nigrolineata nigrolineata, S. lateralis) Gonen
Cayrnin Balikesir ili sinirlar igerisindeki istasyonlardan; 3
takson (S. emarginatus, L. minutus, S. limitata limitata) Gonen
Cayrnin Canakkale ili sinirlari igerisindeki istasyonlardan; 4
takson (E. bicolor, M. scholtzi, M. anatolica anatolica, G.
thorasicus) Canakkale ve Balikesir il sinirlari igerisindeki
istasyonlarindan ilk kez tespit edilmistir.

Kinkanatllardan H. geminus tiri 12 istasyonda tespit
edilmis olup en fazla rastlanan tir olmustur. Bu tiri 8
istasyondan tespit edilen L. hyalinus tlirl takip etmistir.

Yarim kanatlilar tlir sayisi olarak ve tespit edildikleri
istasyonlar agisindan kinkanatlilara gdre ¢ok daha az sayida
kalmiglardir. Bu durumun olusmasinda akarsu ortaminin roll
biyiktir. Yarim kanatlilar arasinda Corixidlerden Sigara (V.)
lateralis tlirli 4 istasyonda tespit edilmis en ¢ok karsilasilan tlir
olmustur.

Duruma istasyonlar  ydéninden bakildiginda ise
kinkanatlilar agisindan en fazla tir gesitliligine 12 taksonla 14.
istasyonda; yarim kanatlilar agisindan en fazla tir gesitliligine
ise 3 taksonla yine 14. istasyonda rastlanmigtir.

Yapilan galismada 6. istasyondan hicbir kinkanatli érnek
bulunamamusg, 2, 5, 11 ve 13. istasyonlardan ise yarim kanatli
orneklenememigtir. Bu durumun tamamen habitat tercihiyle
ilgili oldugu dustntimektedir.

TESEKKUR

_ Bu calismayr finansal agidan destekleyen, Ege
Universitesi Bilimsel Arastirma Projeleri Sube Maddrligi'ne
(BAP Proje N0:2010-SUF-002) tesekkir ederiz.
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Ladik Goli (Samsun, Turkiye)'ndeki kizilkkanat balgi (Scardinius
erythrophthalmus L., 1758) populasyonunda en givenilir yas tayini
yonteminin belirlenmesi
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Abstract: Ages estimated from scales, vertebrae, opercles, utricular (lapillus) and lagenar (asteriscus) otoliths of 260 rudd (Scardinius erythrophthalmus L.,
1758) specimens captured from Lake Ladik in February and March 2010 were compared to determine the most reliable ageing method. Three readings were
made for each bony structure by one reader. Mean ages were determined for all bony structures and precision of ages obtained from multiple readings was
evaluated calculating percent agreement (PA), average percent error (APE) and coefficient of variation (CV). Due to the highest PA (71.71 %) and the lowest
APE (2.71 %) and CV (3.56 %) values, it was concluded that lapillus is the most reliable bony structure for age determination in Lake Ladik population of this
species. When lapillus ages were compared with other bony structures, the highest precision was found between lapillus and asteriscus age readings.

Keywords: Rudd, Age determination, Lapillus, Lake Ladik, Turkey.

Ozet Ladik Golirnden Subat-Mart 2010 tarihlerinde yakalanan 260 adet kizilkanat baligi (Scardinius erythrophthalmus L., 1758) bireyinde pul, omur, operkill,
utrikular (lapillus) ve lagenar (asteriskus) otolitlerden okunan yaslar en giivenilir yas tayini yonteminin belilenmesi amaciyla karsilastirimistir. Her bir kemiksi
yap! igin bir okuyucu tarafindan g okuma yapilmistir. Tim kemiksi yapilar icin ortalama yas bulunmus ve tekrarli okumalarda elde edilen yas verilerinin uyumu
ylizde uyum (YU), ortalama yiizde hata (OYH) ve degisim katsayisi (DK) hesaplamalariyla degerlendirilmistir. En ytiksek YU (% 71.71), en diistik OYH (% 2.71)
ve DK (% 3.56) degerinden dolay, tiir(in Ladik G6li populasyonunda yas tayini i¢in en giivenilir kemiksi yapinin lapillus oldugu sonucuna variimistir. Lapillus

yaslari diger kemiksi yapilarla kiyaslandiginda, en ytiksek uyumun lapillus-asteriskus yas okumalari arasinda oldugu gozlenmistir.

Anahtar kelimeler: Kizilkanat baligji, Yas tayini, Lapillus, Ladik Géld, Tiirkiye.

GIRiS

Balikgilik biyolojisi galismalarinda tespit edilmesi gereken
en 6nemli degiskenlerin basinda yas bilgisi gelmektedir (Tyler
vd. 1989). Balik turleri ve populasyonlarinin yasamsal
ozelliklerini (dmir uzunlugu, stoga katilim yasi, eseysel
olgunluk yasi, Greme dénemleri, gogler, dliim oranlari vs.)
anlayabilmek icin yas ve blyime ile ilgili verilere ihtiyag
duyulmaktadir (Pontual vd. 2002). Bu nedenle yas tayini
saglikh bir sekilde yapiimalidir (Polat, 2000).

Yas ve blylme ¢alismalarinda en énemli problemlerden
biri uygun kemiksi yapinin segimidir (Khan vd. 2011). Yas
tayininde kullanilacak glvenilir kemiksi yapi tlrler arasinda
degisiklik gostermektedir. ideal yas tayini metodu ayni tiiriin
farkli populasyonlarina gore degisebildigi gibi, ayni stok
icerisinde yasa bagl olarak ta degisebilmektedir (Chilton ve

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

Beamish, 1982). Bu tip galismalarda olabildigince degisik
yapilarin birden fazla okuyucu tarafindan degerlendirilmesi ya
da bir okuyucu varsa en az ¢ tekrarli okuma yapiimasi tercih
edilecek kemiksi olusumun belirlenmesinde ayri bir énem
tasimaktadir (Yiimaz, 2006). Bununla birlikte farkli yapi
yaslarinin karslilastiriimasi, kemiksi olusumlarin yas tayinine
uygunlugu konusunda yararl bilgiler sadlayabileceginden yas
dogrulamaya alternatif bir yontem olarak dikkate alinmaktadir
(Khan vd. 2011).

Cyprinidae familyasinin bir Gyesi olan Kizilkanat baligi
(Scardinius erythrophthalmus), Avrupa ve Asya kitalarinda
genis bir dagilima sahiptir (Kottelat ve Freyhof, 2007).
Ulkemizde Anadolu'nun kuzey ve orta bélgeleri ile Trakya
kesimindeki i¢ sularda yagsamaktadir. Ekonomik 6nemi yiksek
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olmamakla birlikte insan gidasi olarak tliketiimektedir. Ayrica
balik ciftliklerinde dogal yem olarak kullaniimaktadir (Geldiay
ve Balik, 2007). Tiriin biyolojisi Uzerine gok sayida calisma
yapilmakla (Zerunian vd. 1986; Erdem vd. 1994; Balik vd.
1997; Balkuviené vd. 2003; Nurminen vd. 2003; Okgerman,
2005; Szypula, 2005; Tarkan, 2006; Koyuncu, 2007; Cinar vd.
2008; Blackwell vd. 2009; Patimar vd. 2010; Emiroglu vd.
2010; Piria vd. 2011; Kapuscinski vd. 2012) birlikte ozellikle
yas belileme yontemleri hakkinda yeterli arastirmanin
olmadi§i gorilmistir. Ulkemizde Bafra Balik Golleri ve
Golhisar Goll populasyonlarinda farkli kemiksi yapilarin analiz
edilmesiyle glvenilir yas tayini metodunun belirflendigi iki
calismaya rastlanmistir (Glimiis vd. 2007; Bostanci vd. 2007).
Diger taraftan tlrin Ladik Golii populasyonu ile ilgili higbir
calisma yapilmamistir. Bu calismada Ladik Goli'ndeki
Kizilkanat baliginin yas tayini igin en uygun kemiksi yapinin
belirlenmesi amaciyla bes farkli kemiksi olusumdan elde
edilen vyas verileri degerlendirimis ve kemiksi yapilarin
birbirleriyle olan uyumlari kargilagtiriimistir.

MATERYAL VE YONTEM

Samsun il sinirlar igerisinde yer alan Ladik Goli'nden
Kasim 2009-Ekim 2010 tarihleri arasinda aylik olarak toplam
1329 drnek temin edilmistir. Ornekleme 20x20, 25x25, 30x30,
35x35, 40x40 ve 45x45 mm g0z aralijina sahip fanyasiz
adlarla yapilmistir. Otrofik olarak tanimlanan (Maraslioglu,
2001) Ladik Goli (Sekil 1), 40°55'18.70" kuzey enlemi
35°58'63.99"-36°03'07.12” dogu boylamlari arasinda yer
almaktadir (Bulut, 2012). Yas tayini calismasi igin blyimenin
yavasladigi/durdugu  aylardan  Subat-Mart igerisinde
yakalanan toplam 260 érnek kullanilmistir.

SAMSUN
.

TURKIYE

$Sekil 1: Calisma alani.
Figure 1: The study area.

Yas tayini igin her bir baliktan pul, omur, operkl, utrikular
(lapillus) ve lagenar (asteriskus) otolitler alinmistir. Kemiksi
yapllarin yas tayinine hazirlanmasi Chugunova (1963)’e gére
yapilmistir. Pullar baliklarin sol tarafindan yan gizgi ile dorsal
ylizge¢ arasindaki bolgeden elde edilmis, %3'lik NaOH
cbzeltisinde temizlenene kadar bekletilmis ve %96'lik alkolden
gegirilerek preparat haline getiriimistir. Her bir numuneden 4-
10. omurlar gikariimis ve sicak suda bekletilerek et, deri vb.
kalintilar uzaklastiriimistir. Orneklerin bas kisminin sag ve sol
tarafindan alinan otolitler alkol igerisinde temizlenmistir. Basin
her iki bolgesinden ¢ikarilan operkillere sicak su ile muamele
edilmis ve kalintilardan arindinimigtir.  Omur, otolit ve
operkiller 103 °C’lik etlivde kurutularak incelemeye hazir hale
getiriimigtir. TUm kemiksi yapilar 6n incelemeye tabi
tutulmustur. Yas okumalari stereo-binokiiler mikroskopta, 10x
biyltmede, bir okuyucu tarafindan, farkli zamanlarda, 3 kez
tekrarlanmigtir. Baliklarin gergek yil sinifina yerlestirimeleri 1
Ocak tarihine gore yapiimistir.

Elde edilen yas verilerinden ortalama yas ve uyum
degerlendirmesi yapiimistir. Her hangi bir kemiksi yap! igin
ortalama yas, o yapida elde edilen tekrarli yaslar toplaminin
tekrar okuma sayisi ile drnek sayisinin  garpimina
bdlinmesiyle hesaplanmaktadir ve asagidaki formiille ifade
edilir (Baker ve Timmons, 1991).

n f

zzxijkt
X, =—
« nx f

Formlilde Xx= ortalama yasl, n= tekrar okuma sayisini, f=
yas tayini yapilan dmek sayisini ve Xi= j baligi icin i.
okumada belirlenen yasi gdstermektedir. Tekrarli okumalar
neticesinde elde edilen yas tayini uyumunun belilenmesinde
ylizde uyum (Polat ve Gumus, 1995), ortalama ylzde hata
(Beamish ve Fournier, 1981) ve degisim katsayisi (Chang,
1982) kullanilmigtir.  Yas verilerinin  karsilagtirimasinda
geleneksel bir yontem olan yizde uyum (YU), herhangi bir
kemiksi olusumdan elde edilen tekrarli yas verilerinin benzerlik
derecesini tespit etmek amaciyla kullaniimakta ve ylzde
olarak ifade edilmektedir. Bu galismada YU, 3/3, 2/3 ve 1/3
seklindeki uyum gruplarina gére hesaplanarak verilmistir. Her
bir orandaki érnek sayisi toplam Ornek sayisina bollinerek
ylizde (%) cinsinden ifade edilmigtir. Ortalama ylzde hata
(OYH) ve degisim katsayisi (DK), aslinda uyumdan ziyade
uyumsuzlugun bir gdstergesi olarak degerlendirilmektedir
(Eltink vd. 2000). Herhangi bir kemiksi yapi icin OYH, bireysel
OYH degerlerinin ortalamasi alinarak hesaplanmistir. Bireysel
OYH icin asagidaki denklem kullaniimistir.

R

OVYH, =100%32
R i=1 Xj

Denklemde OYH;= | bali§i icin ortalama yiizde hata, xj= |
baliginin i. yas verisi, x= j baliginin ortalama yasI ve R=j
baligi icin yapilan tekrar okuma sayisidir. Bir kemiksi yapi i¢in
DK, tim baliklar i¢in ayri ayri hesaplanan DK degerlerinin

Xij_xj‘
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ortalamasi alinarak bulunmustur. Herhangi bir balik igin DK
asagidaki formiille belirlenmistir.

DK, =100%

Formilde DKj= j balidi icin dedisim katsayisi, xi= j
baliginda i. yas dederi, x= j balid! i¢in ortalama yas ve R= j
baligi igin tekrar okuma sayisidir.

Bu kriterler yardimiyla tiriin yas tayininde kullanilan
kemiksi yapilarin gtivenilirlikleri test edilmistir. Yiksek ylizde
uyum, disik ortalama ylizde hata ve degisim katsayisi veren
yap! triin yas tayininde en glvenilir kemiksi olugsum olarak
tercih edilmistir. Givenilir kemiksi yapi ile diger kemiksi

2 mm

yapllardan elde edilen ortalama yaglar karsilastirilarak yapilar
aras! uyum degerlendirilmistir.

BULGULAR

On incelemeler sonucunda, alinan tim kemiksi yapilarin
yas okumaya elverigli oldugu gdzlenmistir (Sekil 2). Pullarda
gorilen absorbsiyonlar, omur ve operkiilde matlasmaya bagli
olarak halka kayiplari ile asteriskusda goriilen kalinlasma
nedeniyle halka karakterinin net g6zlenememesi baz
orneklerin okunamamasina sebep olmustur. Ayrica lapillusta
on incelemeler esnasinda iki 6rnegin kaybolmasi sebebiyle bu
odrneklerden okuma yapilamamisgtir.

e}

1 mm

Sekil 2: Ayni bireye ait farkli kemiksi yapilar. A-pul (yas 5), B-omur (yas 5), C-lapillus (yas 4), D-asteriskus (yas 4), E-operkiil (yas 5).
Figure 2. Different bony structures from same individual. A-scale (age 5), B-vertebra (age 5), C-lapillus (age 4), D-asteriscus (age 4), E-opercle (age 5).
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Tablo 1: Kemiksi yapilarda yas kompozisyonu ve her bir yas grubunda boy dagilimi (N=Ornek sayisi, GB=Catal boy, Min=Minimum, Mak=Maksimum).
Table 1: Age compositions of bony structures and length range of each age group (N=Sample size, CB=Fork length, Min=Minimum, Mak=Maximum).

. Yas Gruplari
Kemiksi Yapi 2 3 n 5 ; 7 3 9 Toplam
N 2 60 64 84 26 13 - - 249
Pul % 08 241 257 337 105 52 - - 100
CB Min 115 116 112 117 158 175 - -
Mak 121 149 175 200 205 207 -
N 2 74 85 56 23 10 1 - 251
Omur % 08 295 339 223 92 4 04 - 100
CB Min 115 112 115 139 160 183 205 -
Mak 12.6 172 205 201 207 206 ' -
N - 15 85 73 59 26 - - 258
Labillus % - 5.8 33 283 228 1041 - - 100
P CB Min - 1.2 116 127 136 175 - -
Mak 139 175 187 205 20.7 - -
N - 17 52 72 29 7 2 - 179
Asteriskus % - 9.5 29 402 16.2 4 1.1 - 100
CB Min - 112 116 116 149 175 192 -
Mak 147 174 201 20.7 206 205 -
N - 32 57 78 51 27 10 1 256
Operkii % - 125 222 305 20 105 39 04 100
P CB Min - 112 15 116 115 146 163 19.6
Mak 146 194 200 207 206 20.6 '

Tablo 2: Kemiksi yapilarda ylizde uyum, ortalama yas, ortalama ylizde hata (OYH) ve degisim katsayisi (DK) dederleri (SH=Standart hata).
Table 2: The percent agreement, mean age, average percent error (OYH) and coefficient of variation (DK) values of bony structures (SH=standard error).

. Uyum Gruplari Ortalama Yas+SH
Kemiksi Yapi 0 IR m OYH+SH DK*SH
Pul 5462 4257 281 4.51+0.0704 512+0.38  6.74+0.51
Omur 2032 6414 1554 4.35+0.0626 10.70+£ 044 14.33+0.60
Lapillus 171 2675 154 4.93+0.0668 271+£028 356037
Asteriskus 2611 6111 1278 5.02+0.0663 920+0.53 12.28+0.71
Operkill 9.77 59.37 30.86 5.37+0.0704 11.93+043  16.15+0.58

Tekrarli yas analizlerinde 2-9 arasi yaslar tespit edilmistir.
Pul ve asteriskusda 6, omur ve operkillde 7 ve lapillusta 5 yas
sinifi olusmustur. Lapillus ve omurda 4 yas grubu baskin iken
pul, asteriskus ve operkilde 5 yas grubunun baskin oldugu
belirlenmistir (Tablo 1).

En yiiksek ortalama yas operkiilde (5.37) elde edilirken,
en yiksek yizde uyum (71.71) lapillusta tespit edilmistir.
Ortalama ylizde hata ve degisim katsayisi degerleri lapillusta,
diger kemiksi yapilara gore daha dustk olarak hesaplanmistir
(Tablo 2). Bu durum, kemiksi yapilardaki tekrarli yas

nazaran daha dlsUk hata orani ile yapilmigtir.

Analiz sonuglari birlikte degerlendirildiginde, lapillusun
diger kemiksi olusumlara gére daha uyumlu yaslar sundugu
anlasiimistir. Bu nedenle lapillus, tiriin Ladik Goli'ndeki
populasyonunda yas tayini igin en gvenilir kemiksi yapi
olarak digerlerine tercih edilmistir.

Lapillus ile diger dort kemiksi yapi yaslarinin uyum
karsilastirmasi Sekil 3-6’da verilmigtir. Kemiksi yapilarin ikili
karsilastiriimasinda dikkate alinan YU, OYH ve DK degerleri,

okumalarinda farkli yaslarin gézlendigini gdstermektedir.  lapillus-asteriskus  uyumunun daha yiksek oldugunu
Diger bir ifadeyle lapillusta yas okumalar diger yapilara  gdstermistir.
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$Sekil 3: Lapillus ve pul yaslarinin karsilagtiriimasi (YU=Yizde uyum,
OYH-=ortalama yiizde hata, DK=Degisim katsayisi).
Figure 3. Comparison of lapillus and scale ages (YU=Percent agreement,
OYH=Average percent error, DK=Coefficient of variation).

$Sekil 4: Lapillus ve omur yaslarinin karsilastiriimasi (YU=YUlzde uyum,
OYH-=ortalama yiizde hata, DK=Degisim katsayis).

Figure 4: Comparison of lapillus and vertebra ages (YU=Percent
agreement, OYH=Average percent error, DK=Coefficient of variation).

30



The determination of the most reliable ageing method for the rudd (Scardinius erythrophthalmus L., 1758) population in Lake Ladik, Samsun, Turkey

° YU =452

g4 OYH=6.73 @
DK =9.52

27’ @ @ 5

=

=6 - @ @ @ ®

>

25 ® @ & @ @

£4] ®@ @ © @

<31 3y @ G

2,

1 T T T T T T T
1 2 3 4 5 6 7 8 9

Lapillus Yas (yil)

Sekil 5: Lapillus ve asteriskus yaslarinin karsilastirimasi (YU=Yuzde
uyum, OYH=ortalama yiizde hata, DK=Degisim katsayis!).

Figure 5: Comparison of lapillus and asteriscus ages (YU=Percent
agreement, OYH=Average percent error, DK=Coefficient of variation).

TARTISMA VE SONUC

Baliklarda  tim  kemiksi  olusumlar ayni  yas
kompozisyonunu vermeyebilir. Nitekim bu ¢alismada degisik
yapllarda farkli yas dagilimlari elde edilmistir. Ayni sonucu
Campana (1984), Robillard ve Marsden (1996), Yilmaz ve
Polat (2002), Polat ve vd. (2004), Yilmaz vd. (2007), Bostanci
vd. (2009), Labay vd. (2011), Yilmaz vd. (2011), Erbasaran
(2012) da rapor etmistir.

Ortalama yas hesabi, kemiksi yapilarin gvenilirliginin
kesin bir kaniti olmamakla birlikte normalin altinda ya da
Ustlinde yas verileri sunan kemiksi olugsumlarin tespit
edilmesine imkan vermektedir (Gimis ve Polat, 1994; Khan
vd. 2011). Kizilkanat baliginda ortalama yas, omur igin en
duslk (4.35), operkil igin en ylksek (5.37) degerdedir.
Lapillus icin hesaplanan ortalama yas (4.93) ise tim kemiksi
yaplilarin ortalamasina (4.84) oldukga yakindir. Bu durum
omurda normalin altinda, operkiilde normalin (stlinde okuma
yapildigina isaret etmektedir. Diger bir ifade ile pul, lapillus ve
asteriskusta daha uyumlu yaslar elde edilmistir.

Yas tayini uyumunun degerlendirilmesinde kullanilan YU,
OYH ve DK degerleri lapillusun glvenilir yapi oldugunu
gostermistir. Diger taraftan higbir uyumun olmadigi 6rnek
yizdesi ise benzer sekilde lapillus icin en dustk, operkll igin
en yiksektir. OYH ve DK sonuglari birbirini destekler nitelikte
olup, diger yapilara gore lapillusta daha dlslktir. Benzer
sonuglari Gimus vd. (2007), Bafra Balik Gélleri ve Bostanci
vd. (2007) Golhisar Géli'ndeki  populasyonlar igin
bildirmislerdir.

Mevcut literatirler incelendiginde, tirin yas verilerinin
genellikle puldan elde edildigi géze ¢arpmaktadir (Tablo 3). Bu
calismalarda herhangi bir guvenilir yapi segimi olmaksizin
pulun tercih edilmesinin, muhtemelen kolayhgi ve yas
tayininde dogru sonuglar verdigi kanisinin bir sonucu oldugu
disiniimektedir. Buna karsin Mann ve Steinmetz (1985) yas!
bilinen Kizilkanat baliklarinda pullarin diisiik okuyucu uyumu
(% 50'den az) verdigini, érneklerin % 15'inde yalanci halkalar
nedeniyle yiksek yas tahmini yapildigini ve % 85'inde ilk yas
halkasi kaybindan dolay! yaslarin digtk okundugunu rapor
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Sekil 6: Lapillus ile Operkl yaslarinin karsilastiriimasi (YU=Yiizde
uyum, OYH=ortalama yiizde hata, DK=Degisim katsayis).
Figure 6: Comparison of lapillus and opercle ages (YU=Percent

agreement, OYH=Average percent error, DK=Coefficient of variation).

etmistir. Bu galismada pullarin YU, % 50'den biraz yiksek
olmakla birlikte 6zellikle drnek blyldikee ilk yas halkasinin
tespitinde zorluklar yasanmistir. Ayrica artan absorbsiyonlar

ve vyalanci
engellemistir.

halkalar

gercek annuluslari

takip  etmeyi

Tablo 3: Farkli calismalarda tiirlin yas tayini igin kullanilan kemiksi

Table 3: The bony structuresyjlsﬁa”(?1 ;E)r age determination of the rudd in
different studies.

Referans Habitat Ulke Kemiksi Yapi
Zerunian vd. 1986 Bracciano Goll italya Pul
Erdem vd. 1994 Hamam Golii Tarkiye Pul
Balik vd. 1997 Kus Gl Turkiye Pul
Balkuviené vd. Aukstaitija Ulusal Litvanya Pl
2003 Parki
Nurminen vd. 2003 Hiidenvesi Géli Finlandiya K'T;'tr‘;fn
Okgerman, 2005 Sapanca Golii Turkiye Pul
Szypula, 2005 Wegorzewo Golii Polonya Pul
Tarkan, 2006 Sapanca Goli Tarkiye Pul
Koyuncu, 2007 Uluabat Golii Turkiye Pul
Bostanci vd. 2007*  Gélhisar Golii Tarkiye Lapillus
Gimds vd. 2007* Bafra Balik Golleri Tarkiye Lapillus
Cinar vd. 2008 Uluabat Gdlii Tarkiye Pul
Blackwell vd. 2009 Alice ve Newel Golii ABD Pul
Patimar vd. 2010 Anzali Lagiini Iran Pul
Emirogluvd. 2010 Uluabat Golii Turkiye Pul
Piria vd. 2011 Kljugié Brdo Golii Hirvatistan Pul
ggﬁgscms“i vd. Niagara Nehri ABD Otoli
Bu calisma* Ladik Golii Turkiye Lapillus

* Glvenilir yapi segimi yapilan galigmalar

Sonug olarak tiriin Ladik GOl populasyonunda glvenilir
kemiksi olusumun lapillus oldugu, pullarin  glivenilirlik
noktasinda lapillustan sonra geldigi sdylenebilir. Ayrica bu
calismanin daha sonra yapilacak olan gerek tir hakkinda
gerekse de yas tayini arastirmalarina katki saglayacag!
dUstndlmektedir.
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Ozet: Genel adi crystalwort olan Riccia fluitans, akvaryum bitkileri arasinda popiller olan Riccia kizilyaprak cinsinden suda yiizen bir bitkidir. Riccia fluitans sik
sik su yiizeyinde ve altinda kalin paspaslar olusturarak ve havuzlarda yiziyor olarak bulunabilir.

Bu galismanin amaci, Riccia fluitans’ in farkli in vitro yontemlerle antioksidan aktivitelerinin belirlenmesidir. Antioksidan ve antiradikal aktiviteler degerlendirilmesi
icin, ABTS** (2,2 '-azino - bis (3- etilenbenztiyazolin -6-stilfonik asit) radikali giderme aktivitesi, DPPH* (1,1- difenil-2- pikril-hidrazil) serbest radikal giderme
aktivitesi, indirgeme kuvveti ve demir iyonlar selatiama aktiviteleri hesaplandi. a -tokoferol referans antioksidan bilesik olarak kullaniimistir. Buna ek olarak,
etanol ekstrelerinde toplam fenolik ve toplam flavonoid bilesikler sirasiyla, gallik asit ve kuersetin esdegerleri olarak belirlenmistir. Sonug olarak, bu bitki dogal
gida antioksidan umut verici bir kaynagidir .

Anahtar kelimeler: Riccia fluitans, Antioksidan, Toplam fenolik, Toplam flavonoid.

Abstract: Riccia fluitans, whose common name is crystalwort, is an aquatic floating plant of the liverwort genus Riccia which is popular among aquarist plants. It
can be found floating in ponds, and often forms thick mats on and under the water surface.

The objective of this study made to determine the antioxidant activities of Riccia fluitans using different in vitro methods. For evaluation of antioxidant and
antiradical activities, ABTS* (2,2"-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid)) radical scavenging activity, DPPH- (1,1-diphenyl-2-picryl-hydrazyl) free radical
scavenging activity, reducing power, and ferrous ions chelating activities were calculated. a-tocopherol were used as the reference antioxidant compound. In
addition, the total phenolic and total flavonoid compounds in ethanol extracts were determined as gallic acid and quercetin equivalents, respectively.
Consequently, this plant is a promising source of natural food antioxidants.

Keywords: Riccia fluitans, Antioxidant, Total Phenolic, Total Flavonoid.

INTRODUCTION

Riccia fluitans, whose common name is crystalwort, is an
aquatic floating plant of the liverwort genus Riccia which is
popular among aquarists as a retreat for young fry and is used
in live-bearing tanks. It can be found floating in ponds, and
often forms thick mats on and under the water surface.

arteriosclerosis, and pathological events in living organisms
(Gutteridge, 1994). Antioxidants may have an important role in
the prevention of these diseases. There is an increasing
interest in the antioxidant effects of compounds derived from
plants, which could be relevant in relation to their nutritional
incidence and their role in health and disease (Pieroni et al.
2002; Couladis et al. 2003). A number of reports on the
isolation and testing of plantderived antioxidants have been
described during the past decade. Natural antioxidants

It normally grows quickly at the surface. When kept about
two to three inches below an ordinary fluorescent bulb or in a
pond exposed to full sunlight, it will form dense, bright green
mats. Any single branch or antler bud can reproduce into a
large colony if the plant is kept in proper conditions. It normally

floats, but can also be attached to underwater objects such as
logs and rocks.

Free radicals play a crucial role in the development of
tissue damage in various human diseases such as cancer,
aging,  neurodegenerative  disease, malaria  and

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

constitute a broad range of substances including phenolic or
nitrogen containing compounds and carotenoids (Shahidi et
al. 1992; Velioglu et al. 1998; Pietta et al. 1998).

Liverwort R. fluitans is a widespread plant, but has not
been thoroughly studied yet.
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Literature reports (Stodola 1967) that R. fluitans can be
used as animal feed. Cecal et al. (2002) investigated
bioaccumulation of radioactive zinc ions from aqueous
solutions by hydrophytic plants, including R. fluitans. The
authors found that R. fluitans bound the highest quantities of
metal ions. Also, the mechanism of the process was studied.

Chojnacka (2007) investigated the potential applicability of
a liverwort R. fluitans for the production of biological mineral

supplement. Author discussed binding of minerals of feeding
significance (Mn, Zn, Cu, Cr) to the biomass with the use of
various processes: biosorption and bioaccumulation by non-
growing and growing cells. Also, the mechanism of the
process was discussed. And it was found that R. fluitans was
rich in protein and possessed high cation-exchange capacity
that predisposed the plant to have the potential to be applied
as biological mineral supplement-biological material to which
minerals can be bound and be supplied to animals in
biologically available form.

As far as our literature survey could ascertain, no prior
information was available on the in vitro total antioxidant
activity, reducing power, DPPH radical scavenging, ABTS*
radical scavenging, or metal chelating activities of R. fluitans
(Crystalwort) extracts given here. Furthermore, extracts total
phenolic and total flavonoid content were also investigated.

The aim of the present study was to investigate the
potential antioxidant capacity and content of total phenolic and
total flavonoid of a liverwort R. fluitans (Crystalwort) use for
minimizing or preventing lipid oxidation in food products,
retarding the formation of toxic oxidation products, maintaining
nutritional quality and prolonging the shelf-life of foods and
pharmaceuticals and also for the production of biological
mineral supplement.

MATERIALS AND METHOD
Experimental procedures

Nearly 100 g crystalwort (Riccia fluitans) were put into test
aquarium. Test medium were renewed twice a week with
freshly prepared one.

Plant material and extraction procedure

Extraction was carried out as described previously (Gulcin
et al. 2004). Riccia fluitans were shade-dried initially. In order
to determine the ethanol extraction, a 25 g sample of Riccia
fluitans was ground into a fine powder in a mill and mixed with
500 mL of ethanol, and then evaporated. The residue was re-
extracted under the same conditions until extraction solvents
became colorless. The obtained extracts were filtered through
Whatman No. 1 paper and the filtrate was collected; then the
ethanol was removed using a rotary evaporator to obtain a dry
extract. Extracts were placed in a plastic bottle (PETP-color
and capped bottle for storage) and then stored at -20°C until
used.

Determination of total phenolic content and total
flavonoid

Total phenolic concentration in the extract was determined
spectrophotometrically according to the Folin-Ciocalteu
method (Singleton et al. 1999). The total phenolic content was
calculated from the calibration curve using gallic acid as a
standard and the results were expressed as milligram of gallic
acid equivalents per gram dry weight of extract (mg GAE/g
d.w.) for the dried extract. Determination of total phenolic in
this assay was based on their chemical reducing capacity
relative to an equivalent reducing capacity of gallic acid
(Katalinic et al. 2006).

Briefly, 1 mg/mL of each extract was added in a universal
bottle followed by 1 mL of Folin-Ciocalteu reagent (F9252-
Sigma-Aldrich). The content of the bottle was mixed
thoroughly. After 3 min, 3 mL of sodium carbonate was added
and the mixture was allowed to stand for 2 h at room
temperature (25°C) in the dark. This test is sensitive to light.
The absorbance was measured at 760 nm in a
spectrophotometer. The amounts of total phenolic compounds
in the Riccia fluitans extract were determined as micrograms
of gallic acid equivalent, using an equation. The same
procedure was repeated for all standard gallic acid solutions
at different concentrations (0, 0.05, 0.1, 0.15 and 0.2 mg/mL).
Data presented were averaged for triplicate measurements.

The amounts of total flavonoid in extract were determined
as follows: the Riccia fluitans extract solutions (1 mg) were
diluted with 4.3 mL of ethanol containing 0.1 mL of 10%
aluminum nitrate and 0.1 mL of 1 M aqueous potassium
acetate. After 40 min of incubation at room temperature, the
absorbance was determined spectrophotometrically at 415
nm.

Total reduction capability

The stock samples prepared for the ferric thiocyanate
method were used for this and other assays. The reducing
power of Riccia fluitans was determined by Oyaizu’s method
(Oyaizu, 1986). Extract of Riccia fluitans (100 ug mL-") in 1 mL
of distilled water were mixed with 2.5 mL of phosphate buffer
(0.2 M, pH 6.6) and potassium ferricyanide [KsFe(CN)s] (2.5
mL, 1%). The mixture was incubated at 50 °C for 20 min.
Aliquots (2.5 mL) of trichloroacetic acid (10%) were added to
the mixture. The upper layer of solution (2.5 mL) was mixed
with distilled water (2.5 mL) and FeCls (0.5 mL, 0.1%), and the
absorbance was measured at 700 nm in a spectrophotometer.
The mean absorbance values were plotted against the
concentration and a linear regression analysis was carried
out. Increased absorbance of the reaction mixture indicates an
increase in reduction capability.
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Chelating activity of ferrous ions (Fe?*)

The chelating of ferrous ions by extract of Riccia fluitans,
and the standards was performed according to the method of
Dinis et al. (1994). The reaction was performed in an aqueous
medium. Briefly, extract of Riccia fluitans (100 yg mL-") in 0.4
mL was added to a solution of 2 mM FeCl2 (0.2 mL). The
reaction was initiated by the addition of 5 mM ferrozine (0.4
mL) and the total volume was adjusted to 4 mL of ethanol.
Then the mixture was shaken vigorously and left at room
temperature for 10 min. Absorbance of the solution was then
measured spectrophotometrically at 562 nm. The percentage
of the inhibition of ferrozine-Fe2* complex formation was
calculated by using the following formula:

Ferrousion (Fe*2) chelating effect (%): 1- As/Acx 100

where Ac is the absorbance of control and As is the
absorbance in the presence of extract of Riccia fluitans, or the
standards. The control contains FeCl2 and ferrozine, complex
formation molecules (Gulcin et al. 2006b).

Radical scavenging activity

Free radical scavenging capacity of extract of Riccia
fluitans was determined and compared to that of a-tocopherol
by using the DPPH*, ABTS*, and superoxide anion radical
scavenging methods.

DPPH: free radical scavenging activity.

The DPPH* assay provides basic information on the
antiradical activity of the extract. The radical scavenging
activity of the extract of Riccia fluitans was determined
spectrophotometrically by monitoring the disappearance of
DPPH at 517 nm, according to the methodology of Blois
(1958), previously described by Gulcin et al. (Gulcin et al.
2006a). The bleaching rate of a stable free radical, DPPH', is
monitored at a characteristic wavelength in the presence of
the sample. In its radical form, DPPH" absorbs at 517 nm, but
upon reduction by an antioxidant or a radical species its
absorption decreases. Briefly, a 0.1 mM solution of DPPH:
(103 M) was prepared in ethanol and 0.5 mL of this solution
was added to 1.5 mL of extract of Riccia fluitans solution in
ethanol at concentration 100 pug mL-". These solutions were
vortexed thoroughly and incubated in the dark. Thirty minutes
later, the absorbance was measured at 517 nm against the
blank samples. The lower absorbance of the reaction mixture
indicates higher DPPH" free radical scavenging activity.

The mean inhibitory concentration (IC50), which is the
concentration of extract needed to decrease the initial
absorbance of DPPH* by 50% was determined graphically.

ABTS* radical cation decolorization assay.

The spectrophotometric analysis of the ABTS** radical
scavenging activity of extract of Riccia fluitans was
determined according to the method of Re et al. (1999). This
method is based on the ability of antioxidants to quench the
long-lived ABTS* radical cation, a blue/green chromophore
with characteristic absorption at 734 nm. The ABTS** cation
radical was produced by the reaction between 2 mM ABTS*
in H20 and 2.45 mM potassium persulfate, stored in the dark
at room temperature for 4 h. Before usage, the ABTS*
solution was diluted to achieve an absorbance of 0.750+0.025
at 734 nm with a phosphate buffer (0.1 M, pH 7.4). Then 1 mL
of ABTS** solution was added to 3 mL of extract of Riccia
fluitans solution in ethanol at concentration 100 pg mL-. After
30 min, the percentage inhibition at 734 nm was calculated for
each concentration relative to a blank absorbance. Solvent
blanks were run in each assay. The extent of decolorization
was calculated as the percentage of reduction of absorbance.

ABTS** (%) inhibition: 1- As/Ac x 100

where Ac is the initial concentration of the ABTS** and As
is the absorbance of the remaining concentration of ABTS** in
the presence of extract of Riccia fluitans (Gulcin, 2006c).

Statistical analyses

Al analyses were performed in ftriplicate. The
parametervalues were all expressed as the mean 5} standard
deviation (SD). Significant differences among the groups were
determined by one-way ANOVA using the SPSS 12.0
program.

RESULTS AND DiSCUSSION

Total phenolic content of the extract Riccia fluitans was
determined using Folin-Ciocalteu colorimetric method by
manipulating the regression equation of gallic acid calibration
curve. The amount of phenolic per each extract was
expressed as gallic acid equivalent. The results obtained from
the assay were expressed as means * standard deviation of
triplicate analyses and are presented in Table 1.

Table 1. Total phenolic content and total flavonoid content of Riccia fluitans
extract

Total flavonoid
(Mg mg-! extract)

10.6+4.1

Total phenolic
(Mg mg- extract)

16.6+4.3

Extracts

R.flutians

The total phenolic content of Riccia fluitans extract are
shown in Table 1. For determining the total phenclic contents,
calibration curves were obtained using known quantities of
standard gallic acid. The phenolic compound of 1 mg of Riccia
fluitans was determined and found to be 16.6+4.3. The
content of total flavonoid in Riccia fluitans was determined
spectrophotometrically and found to be 10.6+4.1.
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Table 2 shows the reducing power of the Riccia fluitans
extract, and standards (a-tocopherol) using the potassium
ferricyanide reduction method. Riccia fluitans extract showed
an effective reducing power (Table 2). The reducing power of
Riccia fluitans extract, and the standard compounds exhibited
the following order: a-tocopherol>Riccia fluitans.

As seen in Table 2, extract had effective ABTS** radical
scavenging activity in a concentration (100 pg mL-") the
scavenging effect of extract of Riccia fluitans, and the
standards on the ABTS* decreased in that order. a-
tocopherol>Riccia fluitans at the concentration of 100 ug mL-".

Table 2. Reductive potential and ABTS* radical scavenging activity of Riccia
fluitans extract and a-tocopherol at the concentration of 100 yg mL-!

Reductive potential of ABTS" radical scavenging

Extracts Riccia fluitans (700 nm) activity of Riccia fluitans
(734 nm)
R. flutians 0,247+0,019 0,383+0,026
e 0,920+0,051 0,061+0,004
tocopherol

Table 3 illustrates a significant decrease (P<0.001) in the
concentration of the DPPH" radical due to the scavenging
ability of Riccia fluitans extract and the standard. a-tocopherol
were used as references for radical scavengers. The
scavenging effect of Riccia fluitans extract, and the a-
tocopherol on the DPPH* radical decreased in the order of a-
tocopherol> Riccia fluitans. Extract of Riccia fluitans exhibited
effectual radical cation scavenging activity.

The ferrous ion chelating activities of Riccia fluitans
extract, and a-tocopherol are shown in Table 3. The metal
chelating effect of samples in the order of a-
tocopherol>R.flutians. The data obtained from Table 3 reveal
that Riccia fluitans extract demonstrate a marked capacity for
iron binding, suggesting that their main action as peroxidation
protectors may be related to their iron binding capacity.

Table 3. Ferrous ion chelating activity and DPPH" free radical scavenging

activities of concentrations (100 pg mL-") of extract of Riccia fluitans
and a- tocopherol.

Extracts Ferrous ion chelating activity (%) DPPH" ICso
R. flutians 38.8+4.9 214
a-tocopherol 70,9471 51

In recent years, extracts of some plants have gained
special interest as sources of natural antioxidant agents. Such
products are also rich in fiber, have no cholesterol and contain
antioxidants such as carotenoids and flavonoid and other
phenolic compounds. Flavonoid are an important group of
natural compounds, which can prevent coronary heart disease
and have antioxidant properties. It has been reported that
flavonoid represent a class of naturally occurring compounds,
mainly found in fruits, vegetables, and cereals (Hsieh and
Kinsella 1989). It has been further reported that phenolic
compounds are associated with antioxidant activity. According
to other reports, a highly positive relationship between total
phenols and antioxidant activity was found in many plant
species (Gulcin, 2005; Turkoglu et al. 2010). Different results

have been reported about this; some authors have found a
correlation between phenolic content and antioxidant activity
(Yang et al. 2002; Gulcin et al. 2010). Total antioxidant
capacity is widely used as a parameter for food,
pharmaceutical, and medicinal extracts. In this study, the
antioxidant activity of extract of Riccia fluitans was compared
to that of a-tocopherol. The antioxidant activity of the extract
of Riccia fluitans, and a-tocopherol has been evaluated in a
series of in vitro tests: DPPH*-free radical scavenging, ABTS**
radical scavenging, non-enzymatic systems, reducing power
by Fe3*- Fe?* transformation, and metal chelating activities.

Fe3+-Fe?* transformation was investigated to determine
the measurements of the reductive ability of extract of Riccia
fluitans by using the method of Oyaizu (1986). Its results on
the reducing power demonstrate the electron donor properties
of extract of Riccia fluitans, thereby neutralizing free radicals
by forming stable products. The outcome of the reducing
reaction is to terminate the radical chain reactions that may
otherwise be very damaging.

Chelation of ferrous ions (Fez*) may provide important
antioxidative effects by retarding metalcatalyzed oxidation.
Among the transition metals, iron is known as the most
important lipid oxidation pro-oxidant due to its high reactivity.
The effective ferrous ion chelators may also afford protection
against oxidative damage by removing iron (Fe?*) that may
otherwise participate in an HO* generating Fenton reaction.

Ferric (Fe3*) ions also produce radicals from peroxides,
although the rate is 10-fold less than that of ferrous (Fe2*) ions
(Gulcin et al. 2010). The Fe?* ion is the most powerful pro-
oxidant among the various species of metal ions. Fe?* is able
to generate free radicals from peroxides by Fenton reactions
and may be involved in the progression of human
cardiovascular disease. Thus, antioxidants capable of
chelating with Fez* will minimize the ion’s concentration and
inhibit its capacity to catalyze free radical formation, which will
result in protection against oxidative damage. Ferrozine can
quantitatively form complexes with Fe?*. In the presence of
chelating agents, the complex formation is disrupted, resulting
in a decrease in the red color of the complex. Measurement of
color reduction therefore allows for the estimating of the metal
chelating activity of the coexisting chelator. In this assay,
extract of Riccia fluitans are interfered with by the formation of
ferrous and ferrozine complexes, suggesting that they
possess chelating activities and are able to capture ferrous ion
before ferrozine.

DPPH* is a long-lived nitrogen radical. Many
antioxidants that react quickly with transient radicals,
such as peroxyl radicals, may react slowly or may even
be inert to DPPH* (Gulcin, 2009; Gulcin et al. 2010).
DPPH:* has also been widely used for the evaluation of
free radical scavenging effectiveness of various
antioxidant substances (Ak and Guicin, 2008). In the
DPPH-* assay, the antioxidants were able to reduce the
stable radical DPPH* to the yellow-colored diphenyl-

38



Determination of total phenolic and total flavonoid contents and antioxidant capacities of an aquatic plant (Riccia fluitans)

picrylhydrazine. This method is based on the reduction of
an alcoholic DPPH* solution in the presence of a
hydrogen-donating antioxidant due to the formation of the
non-radical form DPPH-H by the reaction. DPPH* is
usually used as a reagent to evaluate the free radical
scavenging activity of antioxidants (Oyaizu, 1986).
Generation of the ABTS** radical cation forms the basis
of one of the spectrophotometric methods that have been
applied to the measurement of the total antioxidant
activity of solutions of pure substances, aqueous
mixtures, and beverages (Gulcin et al. 2006a; Koksal et
al. 2008). A more appropriate format for the assay is a
decolorization technique in which the radical is generated
directly in a stable form prior to reaction with putative
antioxidants. The improved technique for the generation
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Abstract: In this study, the selectivity of bottom longline used for Greater forkbeard (Phycis blennoides Briinnich, 1768) fishing in Saros Bay and the relationship
between lengths of caught fish and mouth opening (horizontal mouth opening 'YAG', vertical mouth opening 'DAG') was investigated. The SELECT method was
used in the determination of the selectivity parameters. Throughout the study, in total 20 fishing operations were carried out and 99 sample were caught by using
4000 hooks. Depending on the size of hooks, 37 fish were caught by number 7 hook. The relationship of length-DAC (R2 = 0,711) and the relationship of length-
YAC (R2 =0,808) for Greater forkbeard (Phycis blennoides Briinnich, 1768) were determined. Selectivityparametersforoptimumcatchinglengths (OYB) werefound
48,45 cm for 6 numberhook; 41,49 cm fornumber7 hook; 37,44 cm fornumber 8 hook; 32,35 cm fornumber9 hook, respectively.

Keywords: Greater forkbeard, Phycisblennoides, Saros Bay, Bottom longline, Fish mouth,Hook selectivity.

Ozet Bu calismada, Saroz Kérfezindeki Gelincik (Phycis blennoides B. 1768) baligi avciliginda kullanilan dip paraketasinin segiciligi ve yakalanan baliklarin
boylari ile agiz acikliklari (yatay agiz agikhigi ‘YAG’, dikey adiz acikligi ‘DAC’) arasindaki iliski arastinimistir. Segicilik parametrelerinin tespitinde SELECT metodu
kullanilimigtir. Arastirma boyunca;20 av operasyonu yapilmis ve 4000 igne denize serilerek99 adet 6rnek alinmigtir. Ignelerin biiyiikligtine gére en fazla birey 7
numara igne ile 37 adet avlanmistir. Gelincik (Phycis blennoides B. 1768) baliklari igin boy-dag iligkisi (Rz = 0,711) ve boy-ya¢ iliskisi (R2 = 0,808) olarak
belirlenmistir. Segicilik parametreleri olarak optimum yakalama boylari (OYB) sirasiyla, 6 no'lu igne igin 48,45 cm; 7 no'lu igne igin 41,49 cm; 8 no'lu igne icin
37,44 cm; 9 no'lu igne igin 32,35 cm bulunmustur..

Anahtar kelimeler: Gelincik (Phycis blennoides B. 1768) baligii, Saroz Kérfezi, Agiz Agikligii, Igne Segiciligi, Dip Paraketasi.

GIRIS

Phycidae familyasina ait olan gelincik bali§i ticari
degeri olan ve genis bir cografyada dagilim gdsteren bir
tiirdir. Dogu Atlantik'te; Norveg ve izlanda, Cape Blanc,
Bati Afrika ve Akdeniz’de yaygin bir dagiim gdsterir
(Froese ve Pauly, 2007).Tirkiye denizlerinde ise Marmara,
Karadeniz, Ege ve Akdeniz’de bulunmaktadir. (Mater vd.
2003), Genellikle 45 cm’den daha kiiglik boyda ve 20 yasa
kadar buylyebilmektedir. En fazla 110 cm boya ulastigi
gorllmustlr. Yasama alanlari kumlu, camurlu dip yapisina
sahip zeminlerde, derinlik olarak 10-1047 m arasi genis bir
derinlik araliginda bulunmaktadir.

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

Diinyada Coull vd. (1989) Kuzey Atlantik Denizi'nde,
Merella vd. (1997) Bati Akdeniz’'de Balearic Adalarinda,
Mendes vd. (2004) Portekiz'in bati kiyilarinda, Filiz ve
Bilge (2004) Kuzey Ege Denizinde boy-agirlk iliskisi,
Macpherson (1978) Akdeniz'de mide igerigi ve beslenmesi,
Mauchline ve Gordon (1984) beslenme ve batimetrik
dagilimi Gzerine calismiglardir. Agiz agikhdi ile boy iligkisi
arasindaki calismalarda ise Karpouzi ve Stergiou (2003)
18 farkli tirin agiz agikligi ile boy iligkisini incelemislerdir.
Yine bagka bir ¢alismada balik agiz buyUklugu ve toplam
boyu arasindaki iligki arastiriimis ve olta ignesi segiciligi ile
baligin boyu ve agiz agkhgr arasindaki iligkinin
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incelenmesi  gerektigi  onerilmigtir  (Erzini vd. 1997).
Ulkemizde paraketa ile gergeklestirilen calismalar ise
cogunlukla farkli paraketalarin av veriminin
karsilastiriimasina(Gonener ve Samsun 1996; Ulas ve
Dlzbastilar 2001; Kayka¢ vd., 2003) ydneliktir. Av
araglarinin 1slah edilmesinde birgok faktor etkilidir ve bu
faktorler icerisinde dikkat edilmesi gereken en O6nemli
unsur ise kullanilacak av aracinin segicilik ozelligidir
(Ozekinci, 1998). Paraketalarin segiciligi tiire ve boya gore
basit uygulamalar ile kolay bir sekilde ayarlanabilmektedir.
Bunun iginde kullanilan igneler ile yakalanan baliklarin
boyu ve agiz agikhd arasindaki iliskinin belirlenmesi
oldukga oOnemlidir. Bu c¢alismada, Saroz Korfezi'nde
gelincik (Phycis blennoides B. 1768) bali§i avciliinda
kullanilan farkl biyUkliklerde olta igneleri ile donatilmig
dip paraketasinin segicilik &zelliklerinin belirlenmesi ile
balikgilik ydnetim otoritelerine kaynak bilgi saglanmasi
amaglanmistir.

MATERYAL VE YONTEM

Arastirma, Haziran 2011-Mayis 2013 tarihleri arasinda
ylrGtlimistir Arazi c¢alismalarinda kullanilan paraketalarin
tasarimi balikgilarin kullandidi paraketalar ile birebir élgller
baz alinarak hazirlanmigtir. Denemeler Saroz Kérfezi'nde
ticari balik¢ilarin avcilik yaptiklari 50 - 500 m derinlige sahip
sahalarda gerceklestirilmistir(Sekil1).
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Sekil 1. Avcilik yapilan Saroz Kérfezi ve Gelincik baligi stok dagilimi.(ismen vd. 2010)
Figure 1. Saros Bay, the fishing area and stock distrubition of Greater forkbeard (Ismen
etal. 2010,

)

Avcilikta kullanilan paraketalarin ana bedeni 1000 m
uzunlugunda ve 1,2 mm capinda monoflament misinadan
yapilmis, kostekleri 1,5 m uzunlugunda, 0,80 mm ¢apinda
misinadan ve bedene 4 m araliklarla baglanmistir (Sekil 2).
ArastirmadaVMC marka 9747 PS kodlu kalin tipte 6 numara
icin igne adiz acikhigr (G) 17,60mm, 7 numara igin igne agiz
acikligi (G) 15,07mm, 8 numara igin igne adiz acikhgr (G)
13,60 mmve 9 numara igin igne agdiz agikhigr (G) 11,75 mm
olan diiz igneler kullanilmigtir (Sekil 3).
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Sekil 2. Galismada kullanilan paraketanin genel gériintimi.
Figure 2. General view of longline which used on study.
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$Sekil 3. Calismada kullanilan ignelerin 6lgiileri (mm)
Figure 3. Sizes of hooks which used on study (mm)

Yem olarak bélgede kolay temin edilmesinden ve ucuz
olmasindan dolay! sardalye (Sardina pilchardus Walbaum,
1792) ve tirsi (Alosa alosa Linnaeus, 1758)kullaniimistir.
Yapilan bir calismada paraketa ile bakalyora (Merluccius
merluccius L. 1758) avciliinda yem olarak sardalye
kullaniminin geleneksel bir yontem oldugu belirtilmistir(Franco
vd., 1987).Yemleme islemi tamamlandiktan sonra paraketalar
akinti ve riizgarin yontne dogru atilmistir. Avcilikta bdlgenin
dip yapisinin bilinmesi bununla birlikte av sahasinin iyi
belirlenmesi oldukga énemlidir. Paraketanin her iki ucuna ve
belirli araliklarla ayak tagi (batirici) ve samandira (ylzdirici)
baglanmistir. Operasyon sirasinda kullanilan paraketalar
genellikle sabah atilip aksam toplanmigtir.

Avcilik operasyonu sonunda yakalanan baliklar kullanilan
igne numarasina gére gruplanip total boylari ve ¢atal boylari
+1 mm hassasiyetli dlgiim tahtasi ile agirliklar (W) ise +
0,01g hassasiyetli dijital terazi kullanilarak 6l¢limistir. Olta
seciciligi calismalarinda baligin agiz agikhigi ile kullanilan
ignenin  blydkligu arasinda bir iliski olup olmadiginin
belirlenmesi amaciyla igneden ¢ikartilan baliklarin  agiz
agikliklari 0,01 mm hassasiyetli dijital kumpas ile dl¢limistr.

Olta ignelerine ait verilerin dederlendirilmesinde, SELECT
metodundan (Share Each LEngthclass’s Catch Total)
yararlaniimigtir (Millar ve Holst, 1997). Genel olarak SELECT
metodu, mi (i =1,2,3,..... k) ignelerle yakalanan Ij (j =
1,2,3,...,n) boyundaki baliklarin sayisinin bir bagimsiz Poisson
dagiimina sahip olduguYj; ile tanimlanmaktadir.

Y;; ~ Py(p;. A;) Budagiimda (A) av araci ile kargilagan
| boyundaki baliklarin bollugunu belirtir. (p;) nisbi balikgilik
yogunlugu, j av araci ile temas eden | agikligina sahip bir
baligin kombine bir av aleti ile temas iginde oldugunu verilen j
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ignesinin  secicilik  edrisi ile de temasta

gostermektedir.

oldugunu

Nyj -~ P,(Pj. A.1(j)) J ignesinin etkinliginin  uygun
modellenmesi bu ignenin adiz agikligiyla orantili olmaktadir.

P; = c.l; Burada J; j ignesinin boyudur. Log likelihood
fonksiyonu asagidaki sekilde olmakladir.

L= Z("11~1°g(‘711) -, =

j

Z ny;[log(p)) +log(4) +log(r; (l))]) = A (D)

Bu metotta normal location, normal scale, lognormal,
gamma ve binormal model olmak (izere begs farkli segicilik
egrisi hesaplanabilmektedir (Millar, 1992).

(Z—kl.m,-)z]
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p 2k%.mj2

_ 2
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Yukaridaki modellerde m; igne buydkligind, k segicilik
faktérini a ve B gamma dagiliminin regresyon katsayilarini,
w bi-normal modelde olusan ikinci egimin ylksekligini
gostermektedir. o ve  segicilik egrisinin parametreleri olup
egrinin genisligi ve bicimini belilemektedir. Modellerde, esit
balikgilik giici ve balikgilik glici a igne agiz acikhgi iliskisine
gore iki farkli varsayim uygulanarak segicilik hesaplamalari
yapilmistir.  Uygun  modele ait segicilik  egrisinin
belirlenmesinde iki kriter dikkate alinmaktadir. Bu kriterlerden
ilk olarak en kiigik sapma / serbestlik derecesi oranina sahip
modelin tercih edilmesi gelmektedir. Ikinci kriter ise ilk kriter
sonuglarinin ayni olmasi durumunda modellerin kritik P-
degderine bakilmasi durumudur.

BULGULAR

Calisma boyunca 200 igneye sahip dip paraketasi ile 20
operasyon gerceklestiriimistir. 4000igne denize serilmigtir.
Galisma sonunda toplam 99 adet gelincik (Phycis blennoides
B. 1768) bali§ yakalanmistir. ignelerin biiyiikligiine gére en
fazla birey 7 numara igne ile 37 adet yakalanmistir. En az
birey ise 6 numara igne ile 16 adet avlanmistir.

Boy Dagilimi

Caligmamizda toplam 99 adet gelincik bireyinde boy-
agirik olglimistir.  Orneklenen bireylere ait boy-frekans

grafigi Sekil 4'te verilmigtir. Toplam boy ve agirlik degerleri
minimum 26,2 cm (143 g), maksimum 54,1 cm (2142 g)
arasinda degisim gostermistir (Tablo 1).

Tablo 1.Gelincik baliklarinin boy - a§iz agikligi iligkisi
Table 1.Length - mouth opening relationship of Greater forkbeard
Total Boy (cm)

IgneNo  G*(mm) N(adet) N% Min  Maks Ort
DK6 17,60 16 16,3 35 506 42,57 £1,22
DK7 15,07 37 378 292 518  42,75%0,92
DK8 13,61 25 245 281 541  39,11+1,51
DK9 11,75 21 214 262 492  36,34+136
*igne agiz acikhgi
Gelincik N=09

=

Frekans (%)

[ T S e R =]

27 29 31 33 35 37 39 41 43 45 47 49 51 53 55
Toplam Boy {cm)
Sekil 4. Gelincik baliginin boy-frekans dagilimi.
Figure 4. Length - frequency distribution of Greater forkbeard

Gelincik (Phycis blennoides B. 1768) Baligi Segiciligi

Aragtirmada  yakalanan gelinck baligi avciiginda
kullanilan ignelerinin segiciligini belirlemek igin 6-7-8-9 numara
igneler ile avcilik yapilarak toplam 99 adet 6rnek alinmistir.
Calismada SELECT metodu uygulanarak elde edilen segicilik
egrisi parametreleri verilmistir (Tablo 2-3).

Tablo 2. Gelincik baliklarinin segicilik parametre degerleri
Table 2. Selectivity parameter valuesof Greater forkbeard

Model p Serbestlik

Model Parametre s . Derecesi
apmasi Degeri (df)
Normal location  (k;0)=(2,753; 7,553) 19,851 0,920 30
Normal skala (k1;k2)=(2,836; 0,625) 20,648 0,897 30
Lognormal (u1;0)=(3,512; 0,200) 20,286 0,908 30
Gamma (k;0)=(0,118; 24,440) 20,387 0,906 30
(k1;kz;ka;ka;w)

Bimodal (2,833;0,609; 7,634; 20,683 0,810 27

145,281; 0,014)

Normal location modele gére kullanilan igne blyuklikleri
i¢in hesaplanan optimum yakalama boylari (OYB) sirasiyla, 6
no’lu igne icin 48.45 cm ; 7 no'lu igne icin 41.49 cm ; 8 no’lu
igne icin 37.44 cm; 9 no'lu igne igin 32.35 cm ve tim igneler
icin egrinin yayilimi 7.55 dir.

Tablo 3. Hesaplanan segicilik parametreleri
Table 3. Calculated selectivity parameters

Igne Igne agiz agikhigi Model Egrinin Yayilimi Boy
Numarasi ortalama(mm) (OYB)(cm)

9 11,75 32,35 7,55

8 13,60 37,44 7,55

7 15,07 41,49 7,55

6 17,60 48,45 7,55

Calismada kullanilan farkli igne numaralari ile avlanan
gelincik baliklarina ait segicilik edrileri Sekil 5'te verilmistir.
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Gelincik

1,00 -
090 =
080 %
0,70 %
0,60

050 =
0,40

030 =
020 *
0,10 %
0,00

----- 11,75mi
D 13.6mm

Segicilik (%)

15,07mi
—-- 176mm

Toplam Boy {cm)

$Sekil 5. Gelincik bali§i secicilik egrisi.
Figure 5. The selectivity curve of Greater forkbeard

Secicilikleri ¢ikartilan baliklardan boy-yatay agiz acikiig
(yag) ve boy-dikey adiz aciki§i (dag) arasindaki iliski y=ax+b
ifadesi kullanilarak hesaplanmistir. Gelincik balidi igin boy-dag
ve boy-yag iligkisi bulunmustur (Sekil 6,7)

Total Boy {cm)

DAG (mm}
Sekil 6. Gelincik baligi boy-dag iligkisi.
Figure 6. Length - heigth of mouth opening relationship of Greater forkbeard

- N=g9

B
2

w

Total Boy (em)

YAG (mm)
$Sekil 7. Gelincik bali§i boy-yag iligkisi.
Figure 7. Length - width of mouth opening relationship of Greater forkbeard

TARTISMA VE SONUG

Gelincik bahgr avciliginda kullanilan olta igneleri ile
avlanan bireylere ait hesaplamalar sonucunda en uygun
model Normal scale olarak belirlenmis ve hesaplanan model
boylarin igne biiylkliigiine baglh olarak arttigi gozlenmistir.
Woll vd. (2001) calismalarinda olta ile avcilikta baligin
yakalanmasinda, igne biylkligiinden daha kiglk agiz
acikligina sahip baliklarin  yakalanma ihtimalinin  az

oldugunu, Ayrica, igne bulylkliginden daha biylik agiz
acikigina sahip baliklarin da olta ignesindeki yemi aldiktan
sonra igneyi kusarak yakalanmadan kurtulabildiklerini
belirtmislerdir. Bu durum yapilan arastirma ile benzerlik arz
etmektedir. Yapilan baska bir galismanin sonuglarina gore
mezgit (Gadus merlangus euxinus Nordmann, 1840) igin
optimum segicilik uzunluklari Baranov (1948), metoduna
gére 20, 16, 12 ve 8 numara igneler icin sirasiyla 13,7; 16,3
/18,6; 22,4 | 22,5 ve 32,4 cm olarak belirtilmis, Holt (1963)
metodu ile 10,3; 13,9; 19,2 ve 27,8 cm olarak tahmin
edilmistir. Ortalama balik boyu ile igne blyukIigl arasinda
dogrusal bir iliski bulunmustur (Kalayci, 2001). Calismada da
gelincik baligi, icin olusturulan segicilik egrilerinde ignelerin
adiz aclkhigr arttikga yakalanan baliklarin  boylarinda,
agirliklarinda ve gikartilan segicilik egrilerinin genisliklerinde
artisin oldugu gdzlenmistir. Av araglarinin kullanimlarinda
farkli yontemlerin ve yeni tekniklerin uygulanmasi ile tiire
6zgl avcilik yapiimasi yakin gelecekte kaginilmaz olacaktir.
Tire 6zel avcilik ydntemlerinin en kolay uygulanabilecegi av
araglarinin  basinda ise paraketa gelmektedir. Igne
numaralari ile tir bazindaki ¢alismalara dnem verilmelidir.
Clnka kaglk igneler kullanilarak ilk Greme boyunun altindaki
baliklar yakalanabilmektedir. Bu da balik stoklarinin
surdurdlebilirliligi kapsaminda degerlendirildiginde
istenmeyen bir durumdur. Dolayisiyla avciliyi yapilan
baliklarin en az bir defa tremis, yani stoga katki saglamis
olmasi  gerekmektedir(Erkoyuncu,  1995).S6z  konusu
olumsuzlugun engellenebilmesi igin sirkiilerde ilk Ureme
boyunun altindaki baliklarin avciliinda kullanilan ignelerin
kullanimina mlsaade ediimemelidir. Paraketalarin segiciligin
arttirlmasinda yem segimi de oldukga Onemlidir. Yem
sec¢iminde taze yem kullanilmaya ézen gosterilmeli tiire 6zgu
yem secimine dikkat edilmeli, yapay yemin kullanim
6zendirilmeli, yakalanmak istenen balifin beslenme
aliskanhgr ve agiz sekli iyi bilinmelidir. Tim bu faktorler
degerlendirilerek en uygun yem secimi yapilmaldir.
Arastirmada  kullanilan ignelerin  blyiikligine  gore
yakalanan baliklarin boy ve agirliklari farklilik arz etmektedir.
igne  biylkligi  arttikga  daha  biyiik  baliklar
yakalanabilmekte ve kigik balklarin yakalanma sansi
azalmaktadir. Arastirmadaki bireylerin toplam boylar ile
yatay agiz acikliklari ve toplam boylari ile dikey agiz
acikliklari arasinda bir iliski belirlenmistir. Elde edilen bu
sonuglar Kara (2008) tarafindan izmarit baligi (Spicara
maena) Uzerine yapilan segicilik galismasi ile benzerlik
gostermektedir.  Segcicilik  calismalarinin  devamhiligini
saglamak i¢in kullanilacak igne blyukliginin segimi avcilik
faaliyetleri iginde degerlendirildiginde olduk¢a 6nemlidir.

Gelincik baliklarina Tiirkiye'de uygulanan minimum boy
sinirlamasi  bulunmamaktadir. Ancak Saroz Korfezi'nde
yapilan galismada disi bireyler icin ilk eseysel olgunluk boyu
32,0 cm olarak bildirilmistir (ismen vd. 2010).Bu baligin
paraketa ile avciliginda 8 numarall igneden daha blylk agiz
acikhigina sahip ignelerin kullaniimasi 6nerilmektedir. Sonug
olarak, dlkemizde balikgilik yénetiminin gelisimine paralel
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olarak, segicilik ¢alismalarina agirlik verilmeli ve tire 6zel
avciliklar  yapan avcilik yontemleri ve av araglar
desteklenmeli ayrica avlanilan ekonomik baliklarin ilk tGreme
boylarinin tespiti caligmalarina 6nem verilerek yavru ve geng
bireyler ile nesli tehlike altindaki canlilarin korunmasina
dzen gosterilmelidir.
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Abstract: Realizing the developments in fishing fleet in time is of great importance for the determination of the future strategies in fisheries management. In this
study, changes occuring in the last 29 years (1985-2013) in the fishing fleet of Mugla Province having the longest coastline in Turkey and composing 10 % of
Turkey's fishing fleet, reasons of increase and decrease in fleet, vessel features and fishing types in the current situation were determined by analysing the
records of Mugla Food, Agriculture and Livestock Province Directory. The reduction ratio of fleet recorded by identifying the features, numbers and types of the
fishing vessels which were removed from the fleet within the scope of “The Notification to Support the Removal of Fishing Vessels from the Fleet (2012/51)” has
been determined.

The number of fishing vessel in Mugla increased between 1985 and 2005, but has shown decrease between the years 2005 and 2013. In this 29-year period, the
total number of the fishing vessels transferred from the fishing fleet is 359. Their reasons of these transfers have been determined as not renovating the licence
for 233 fishing vessels, fishing in a forbidden area for 1 boat, licence integration for 1 boat, transformation to a cruise ship for 1 boat, selling 108 boats to other
cities and utilisation of donation support for 15 boats. Instead, the number of boats that were transferred from other cities was 234. According to 2013 data, the
fishing fleet of Mugla has 1.428 fishing vessels 97,1% of which are longline fishing, 1,7 % are seine fishing, 0,9 % are trawl and 0,3 % are auxillary service boats.
The percentages of the fishing vessels transferred from the fishing fleet within the notification numbered 2012/15 are as follows; 40 % of them are longline
fishing, 40 % are seine fishing, 20 % are trawl fishing vessels. Although the fishing vessels transferred from the fleet thanks to the grant support have provided
decrease by 1% in number and 2% in length, they have enabled a decrease in engine power by 7% and in gross ton by 23%. Despite the fact that the grant
support program wasn't able to be implemented in Mugla in terms of number and length, it was considered as effective in engine power and gross ton. The
changes in the fishing fleet after 2005 have shown that there is a fishing pressure on fish stocks and fishing is not economic any more.

Keywords: Mugla, fishing fleet, fishing

Ozet Balikgilik filosunda zaman igerisinde kaydedilen gelismelerin tespit edilmesi balikgilik yonetiminde gelecek stratejilerinin belilenmesi igin énem arz
etmektedir. Bu calismada; Turkiye'nin en uzun kiyi seridine sahip ve Turkiye filosunun % 10’unu olugturan Mugla ili balikgilik filosunun son 29 yillik degisimi
(1985-2013), filodaki artis ve azaliglarin sebepleri, mevcut durumda balikgi gemisi 6zellikleri ve balikgilik tiirleri Mugla il Gida, Tarim ve Hayvancilik Miidirligi
kayitlari incelenerek tespit edilmistir. “Balikgi Gemisini Avciliktan Cikaranlara Yapilacak Destekleme Tebligi (2012/51)" kapsaminda 2012 yilinda Mugla ili
balikgilik filosundan gikan gemilerin sayilari, tirleri ve gemi 6zellikleri belirlenerek filoda kaydedilen kiigtilme orani saptanmistir.

Mugla balikgilik filosundaki gemi sayisi, 1985-2005 yillari arasinda artis, 2005'den 2013 yilina kadar ki stirecte ise diistis gdstermistir. 29 yillik periyot igerisinde
toplam 359 balikgi gemisi filodan ¢ikmistir. Filodan gikis sebepleri, 233'linde ruhsat yenilememe, 1’inde yasak yerde avcilik, 1'inde ruhsat birlestiriimesi ve 1'inde
yolcu gemisine dénustirlimesi olarak gésterilmis ve ruhsat iptali ile 108'inin diger illere satigi ve 15'inin hibe destedinden yararlanmasi olarak belirlenmistir. Buna
karsilik filoya diger illerden transfer edilen baliki gemisi sayisi 234'diir. 2013 yili giincel verilerine gére 1.428 balikgi gemisine sahip Mugla ili balikgilik filosu; %
97,1 ag-paragat, % 1,7'si girgir, % 0,9'u trol, % 0,3'U yardimci hizmet gemilerinden olusmaktadir. 2012/51 numaral teblig kapsaminda filodan gikan balikgi
gemilerinin; % 401 ag-paragat, % 401 girgir ve % 20'si trol balik¢iligi yapmaktadir. Hibe destegiyle cikan balikg gemileri, filoda sayi olarak % 1’lik ve gemi boyu
olarak % 2lik azalma gostermesine ragmen, motor gucii olarak % 7 ve groston olarak % 23 gibi dnemli oranlarda diisiis saglamislardir. Hibe destegi
uygulamasinin Mugla ili balikgilik filosu icin sayi ve boy agisindan etkin olmamasina ragmen, motor glicli ve groston olarak etkin oldugu dustntimektedir. Filoda
2005 yilindan sonraki degisimler, stoklar tizerinde avcilik baskisi olusturulduguna ve balikgiligin ekonomik olmaktan ¢iktigina isaret etmektedir.

Anahtar kelimeler: Mugla, Filo, Balikgilik

GIRiS

Akdeniz Ulkeleri arasinda avladigi deniz iriinleri miktar ~ Tiirkiye Ulusal Istatistik Kurumu (TUIK) tarafindan

agisindan (iglincii sirada yer alan Ulkemiz balikgilik filosuna
ait bilgiler cesitli kurumlar tarafindan derlenmektedir (FAO,
2012; TUIK, 2013). Filonun mevcut durumuna (balikgi gemisi
sayisi, avcilik tiirleri, gergek kisi avcilik ruhsat sayisi, balikgi
gemisi dzellikleri vb) iligkin bilgiler balikgilik ruhsatlandirmasini
yapan Gida Tarim ve Hayvancilik Bakanli§i tarafindan deniz
ve igsular igin ayri ayri olmak Uzere derlenerek yillik olarak
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yayinlanmaktadir. TUIK ayrica balikgi gemilerinin dzelliklerine
ve balikgllik alaninda calisanlara iliskin bilgileri her yil
gerceklestirdigi  anket calismalariyla toplamaktadir. Anket
galismalari, 10 metreden biyik gemiler igin tam sayim, daha
kiglUk gemiler iginse drneklem ydntemiyle uygulanmaktadir
(TUIK, 2013). Séz konusu istatistikler diginda lkemiz
filosunun yapisina ve degisimine iliskin bazi calismalar da
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mevecuttur. Erdodan (2006), Turkiye balikgilik filosunu
irdelemis ve balikgilik ybnetimi agisindan degerlendirmistir.
Kosar (2010) ise gemi izleme ve cografi bolge sistemleri
destegiyle Tlrkiye'de balikgilik yénetiminin etkinlestirimesini
arastirmigtir. Ulkemiz denizlerinin, kiyi yapilarinin ve av
potansiyellerinin farkliliklari bu bélgelerde avianan balikgilik
filolarinda da farkliliklar olusturmaktadir. Bu nedenle balikgilik
yonetiminde stratejilerin  belirlenebilmesi igin filoya iliskin
bilgilerin bolge veya iller bazinda ayri ayri ele alindi§i ve filo
degisimlerinin ayrintili olarak incelendigi ¢alismalara ihtiyag
duyulmaktadir.

Ulkemiz balikgilik filosundaki gemi sayisi 1985 yilinda
8.604 iken % 67’lik bir biytime ile 2012 yilinda 14.324 balikg!
gemisine ulagmistir.  Filonun bliylimesine bagdli olarak
ruhsatlandirmayi yapan kurum tarafindan ruhsatlandirma usul
ve esaslarinda yapilan dizenlemeler ile kisitlamalara
gidilmistir. Bu kapsamda 1994 yilinda filoya yeni balikgi gemisi
giriginin durdurulmasi karari alinmigtir (Anonim, 1994). 1995
yilinda yayinlanan Su Uriinleri Yonetmeligine (Anonim, 1995)
gore su Urinleri aveiligi yapan balikgi gemileri ruhsati aldiklari
ili ve yaptiklari avcilik tliriindi belirtecek sekilde kodlanmis ve
bu kodlamalar gemi (zerinde gériilecek sekilde plaka takilma
zorunlulugu getirimistir. Buna gdre filo, kiyr siritme ve ag-
paragat avciligi yapan diger (D) ve endiistriyel balikgilik yapan
girgir (G), girgir ve diger (GD), girgir ve trol (GT), girgir ve trol
yardimei gemisi (GTY), girgir yardimei gemisi (GY), trol (T),
trol ve diger (TD), trol ve girgir (TG) balikgi gemilerinden
olusmaktadir. 2002 yilindan sonra ruhsatii balikgi gemilerinin
sadece boy artisina % 20 oraninda izin verilmistir.

1 Ocak 2009 tarihinden itibaren Bakanlikga balikgi
gemilerinin kodlanmasinda boy uzunlugunu esas alan yeni
kodlama sistemine gegilmistir. Ruhsatli gemiler, Su Uriinleri
Bilgi Sistemi (SUBIS)ne kayt edilirken boy uzunluklarina gére
0-10 m'ye kadar olanlara "D", 10-10-12 m arasi gemilere "C",
12-15 m arasi gemilere "B", 15 m ve Uzeri gemilere "A" kodu
verilmistir. Yardimci gemilere ise bagli oldugu ana geminin
ruhsat numarasini alacak sekilde “Y” kodu verilmektedir. Yeni
sistemde balikgi gemilerinin avcilik tirleri dnceki sistemden
farkli olarak ruhsatlarinda kod yerine kullandiklari av araci tipi
tek bir avcilik tiirii (trol, girgir, sade ag-paraketa) olmak lzere
belirtilmistir (Anonim, 2008).

Ttrkiye kiyllarinin % 13'line sahip olan 1.124 km'lik kiyi
seridiyle Mugla ili balikgilik filosu, 2012 yili verilerine gére
Tlrkiye balikcilik filosunun % 10'unu olusturmakta olup
balikgilikta galisan gergek kisi ruhsat sayisi olarak da % 7’lik
bir oranla dnemli bir paya sahiptir (Anonim, 2013; Anonim,
2012a; TUIK, 2013).

Onemli potansiyeline ragmen literatiirde Mugla ili balikgi
filosuna iliskin gok az galisma bulunmaktadir. 1970'li yillarda
trol balikgihdinin  gelismesiyle geleneksel kiiclik tekne
balik¢iliginin - ¢okiise gegtigi bildirilmistir (Berkes, 1986).
Berkes (1986)'in galismasinda ayrica Mugla'nin  Bodrum
ilgesi'ndeki balikgilikta 1960'l yillarda sadece 1 trol gemisi var
iken 1969 yilinda 2. trol gemisinin inga edildigi, her yil 1-2 say!

artisiyla 1976°da 11 trole ulagildigi, 1983 yili itibariyle yaklagik
100 kuguk balikg gemisi, 11 trol, 2 girgir ve 9 1grip gemisi
bulundugu belirtilmistir.

Kara vd. (1999) tarafindan Mugla ili kiyilarini da kapsayan
calismada balikgi gemilerinin teknik ozellikleri ve avcilik
tlrlerine gdre birim av glicleri tespit edilmistir. Dereli (2005)
tarafindan ise filonun 1985-2005 yillari arasindaki degisimi
incelenerek, 2005 yili igin Mugla ili filosunda gemi sayisl,
balikgilik turleri, gemi Ozellikleri, balikgilik tiirlerine gore aktif
gemi sayilari, ortalama Uriin (kg/Uriin), ortalama galisilan gun,
toplam drtin (ton/yil) bilgileri beliflenmistir. Erdem (2006),
Giiney Ege’de (Mugla ili) avcilik faaliyetlerinin ag-paragat, kiyi
stiritme, girgir ve trol gemileri tarafindan yaritildGgand ve
2006 yil itibariyle ruhsath 1.522 balikgl gemisi bulundugunu
bildirmistir. Ag-paragat gemileri “piyade tipi” denilen ahsap
gemilerdir ve sayilari 1.467'dir. Bu sayi toplam balik¢i gemisi
sayisinin % 96,3'nl olusturmaktadir. Bélgede 26 trol, 11 girgir
gemisi avcilik yapmaktadir. Bunlardan baska 18 balik¢i gemisi
ise girgir-trol balik¢ih@r icin ruhsatlandiriimig olup her iki
avcilik tiirlinde faaliyet gostermektedirler.

Akyol ve Ceyhan (2007) tarafindan ise genellikle ahsap
piyade tipte olan Datg¢a-Bozburun Yarimadasi balikgi
gemilerinde ortalama boyun 7,3 m + 0,17; ortalama makine
gicinin 11,1 BG + 0,54; ortalama yasin 11,3 yil £ 1,31 ve
gunliik ortalama vyakit tliketiminin 8,2 It + 1,1 oldugu
bildirilmistir

Biittiner (2008) ise Mugla trol ve girgir gemileri ile Mugla
kiyllarina diger bolgelerden gelen balik¢l gemilerinin tir
bazinda av miktarlarini tespit etmistir. Mugla filosu girgirlarinin
daha dustk, trollerinin ise daha ylksek av miktarlarina sahip
oldugunu belirlemistir.

Avcllik aktivitesinin dengeli ve stirekli gelisimi ile stok-av-
denge (cllsi (izerinde karar verilebilmesi igin avcilik filosunun
yapisinin bilinmesi gereklidir.

Bu calisma ile Mugla ili balikgilik filosunun son 29 yillik
(1985-2013) degisimi, filodaki artis ve azalislarin sebepleri ve
2013 wyili itibariyle mevcut durumunun ortaya konulmasi
amaclanmigtir.

MATERYAL VE YONTEM

Mugla ili balikgilik filosunun son 29 yillik (1985-2013)
degisimini belirlemek igin Mugla Il Gida, Tarim ve Hayvancilik
MUdarligi  balikgilik filosu kayitlari geriye dénik olarak
incelenmigtir.

Kayitlarin incelenmesiyle yillar bazinda toplam ve
balikgilik tirlerine gore balikgl gemisi sayilari belirlenmigtir.
Filonun sayisal olarak en blyik oldugu 2005 yili igin ve
mevcut filonun 2013 yili (Haziran ay1 sonu) itibariyle groston,
boy ve motor glicii (HP) olarak toplam, minimum-maksimum
ve ortalama degerleri hesaplanmis ve iki yila ait veriler
karsilastirilarak balikgilik tlrlerine gére ylzdesel degisimler
tespit edilmigtir. Ayrica 2013 yili itibariyle balik¢i gemilerinin
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yapim malzemeleri ve balikgilik tirtine gére yizde dagilimlari
ile endustriyel balikgi gemilerindeki seyir ve soguk hava
donanimlari tespit edilmistir.

Ruhsatlarinda girgir, trol ve diger (ag-paragat) avcilik
tirlerinden ikisini yapabilecegine dair izin bulunan endustriyel
balik¢i gemilerinin (GD, GT, TD, TG) genellikle ruhsatlarinda
ilk yazan balikgihk tlrGnd uyguladiklari Dereli (2005)
tarafindan bildirilmistir. Bu nedenle calismada balikgilik
tirlerine gére gemi sayilari belirlenirken GD ve GT tipi ruhsata
sahip gemilerin girgir balik¢igi, TD ve TG ruhsatlarinin ise
trol balikgiligi yapti§l kabul edilmistir. Girgir balikgiiginda
yardimci  gemiler, ana gemilerle birlikte operasyon
gerceklestirdikleri icin ayri olarak dederlendirilmemis ve girgir
toplam sayisina ilave edilmemislerdir.

Yillar bazinda filoya katilan ve filodan gikan balikgi gemisi
sayllari belirlenmis ve sebeplerine gore siniflandirimistir.
“Balikgt  Gemisini  Avciliktan ~ Cikaranlara  Yapilacak
Destekleme Tebligi (2012/51)” (Anonim, 2012b) kapsaminda
Mugla ili balikgilik filosundan gikan balikgi gemisi sayilari ve
tirleri tespit edilerek filodaki ylizdesel azalma hesaplanmistir.
Boy, groston ve motor giicii agisindan balikgilik tiirleri
arasinda istatistiksel fark olup olmadig, verilerde donisimle
varsayimlar saglanarak tek yonli varyans analizi ile tespit
edilmistir.

Tiirkiye balikgilik filosunun 1985 ile 2012 yillari arasindaki
toplam balikgi gemisi sayisi ve balikgilik tlirlerine gore gemi
sayllari tespit edilmistir (TUIK, 1986-2013). Mugla Ili balikgi
gemisi sayllarinin yillar bazinda degisimleri ile Turkiye icin
tespit edilen degerler korelasyon analizi ile karsilastirimigtir.
Tim istatistiksel degerlendirmelerde SPSS istatistik programi
kullanilmistir.

BULGULAR

Mugla balikgilik filosunun 1985-2013 yillari arasindaki
sayisal degisimi incelendiginde, balikgi gemisi sayisinin 74'ten
1.542'ye ulastigi ve genel olarak artis egilimi gosterdigi Tablo
1 ve Sekil 1'de goriiimektedir. 1985 yilinda 74 olan toplam
gemi sayisinin 1994 yilina dek artis gostererek 475'e ulasti,
1997 yilinda 1994'teki sayinin yaklasik 2 katina giktigi tespit
edilmigtir. 1997-2000 yillari arasinda duragan seyirden sonra
s6z konusu 29 yillik dénem igerisinde yillik en blylk artis
2001 yilinda 411 yeni gemi ilavesiyle gerceklesmistir. Balikci
gemisi sayisi 2002-2005 vyillari arasinda duragan seyirle
birlikte 2005 yilinda filo igin en yiksek sayi olan 1.542'ye
ulasmistir. Mugla ili balikg filosundaki gemi sayisi 2005
yilindan sonra azalma egilimi g6stererek 2013 yilinda 1.428’e
dismusttir (Tablo 1 ve Sekil 1).

1985-2013 yillari arasinda toplam sayilari 72 ile 1.471
arasinda degisen ag-paragat gemilerinin filo icerisindeki
ylizdesi ise 93,42 ve 97,16 olarak hesaplanmistir. Ag paragat
gemileri tUm vyillarda sayi ve yizde olarak balikgilik tirleri

icerisinde ilk sirada yer almistir. Ag-paragat gemilerini takip
eden avcilik tard 1992 yil disinda tiim yillarda say ve yizde
degerinde girgir olmustur. Girgir gemilerinin sayisi 2 ve 46
arasinda, filo igerisindeki yiizdesi ise 1,23 ile 3,72 arasinda
degisim gostermistir. Trol gemileri ise 1989 yilindan itibaren
floya katilim saglamis, sayilari 20'ye kadar ¢ikmis, filo
icerisindeki yuzdeleri ise 0 ile 2,53 arasinda degismistir (Tablo

1).

Tim filo ile ag-paragat avcili§i yapan gemilerin degisimi
paralel seyretmektedir. BlyUk miktardaki artiglarin 1995-1997
ve 2001-2002 dénemlerinde oldugu tespit edilmistir (Sekil 1 ve
Tablo 1).

Tablo 1. Balikgilik tirlerine gére gemi sayilar ve filo igerisindeki yizde
oranlari (1985-2013).

Table 1. The number of fishing vessels and percentages of them in the fleet
according to the fisheries type (1985-2013).

; Ag-paragat Girgir Trol
Yillar | Toplam toplam toplam
n % n % | n %
1985 74 72 9730] 2 (2.70] 0 |0.00
1986 91 87 9560] 2 ([2.20] 0 ]0.00
1987 104 00 9510| 3 |2.88] 0 (0.00
1988 137 132 9635| 3 |2.19] 0 (0,00
1989 176 170 9659| 3 |1.70( 1 (0.57
1990 | 224 217 9688] 3 |1.34| 2 (089
1991 | 275 264 9600 4 |[145] 4 145
1002 | 325 312 9600| 4 |[1.23] 6 |[1.85
1993 | 390 368 9436 9 |231]| 9 (231
1994 | 475 445 09368| 13 |2,74| 12 [2.53
1995 | 683 640 9370 21 [3.07]| 15 |2.20
1996 | 770 726 9420| 21 [2.73] 16 |2.08
1097 | 932 872 0356| 33 |3.54| 19 [2.04
1908 | 0938 877 9350] 34 |3.62] 19 [2.03
1999 | 942 880 9342 35 |3.72| 19 (2.02
2000 | 945 883 9344 35 [3.70] 19 |2.01
2001 | 1356 | 1291 9521 37 (2,73]| 20 |1.47
2002 | 1525 | 1461 9580 37 [2.43] 19 |1.25
2003 | 1526 | 1462 0581) 37 |2.42| 19 |1.25
2004 | 1535 | 1471 9583| 38 [2.48] 16 |1.04
2005 | 1542 | 1471 05353| 46 |2.98| 15 |0.97
2006 | 1487 | 1423 0570| 39 [2.62] 15 |1.01
2007 | 1486 | 1430 9623| 32 (2.15] 14 |0.94
2008 | 1485 | 1429 09623) 30 [2.02] 16 |1.08
2009 | 1465 | 1412 09638| 30 |2.05| 16 |1.09
2010 | 1465 | 1416 9666 28 [1.91] 14 |0.96
2011 | 1444 | 1403 97.16| 24 [1.66] 13 |0.90
2012 | 1432 [ 1390 09707] 25 |L1.75] 13 |0.91
2013 | 1428 | 1387 97.13] 24 [1.68] 13 [0.91

1985'ten itibaren artis gosteren girgir aveiligi yapan gemi
sayisi 2005 yilindan sonra, trol avciliji yapan gemi sayisi ise
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2001 yilindan sonra azalma gdstermistir (Sekil 1).
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Sekil 1. 1985-2013 yillar arasinda Mugla ili balikgilik filosu toplam balikg
gemisi sayisi ve balikgilik tirlerine gére gemi sayilarinin degisimi.

Figure 1. The total number of fishing vessels of the Mugla province fishing
fleet and the changes in the number of vessels according to the fisheries type
between the years 1985-2013.

1985-2013 vyillari arasinda Mugla ve Tirkiye balikgilik
filolari toplam gemi sayilarindaki degisim incelendiginde,
Mugla toplam balik¢i gemisi sayisinin 2002 yilina kadar artis
ve sonrasinda azalis egiliminde olmasi, Ttrkiye toplam balikg
gemisi sayisinin seyri ile paralellik gostermistir (Sekil 2).
Istatistiksel olarak iki degisken arasinda yiiksek bir korelasyon
(r=0,926) ile dogrusal bir iliski tespit edilmistir (p = 0,000).
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Sekil 2. 1985-2013 yillari arasinda Mugla ve Turkiye balikgilik filolari toplam
balikgi gemisi sayilarindaki degisim (Anonim, 2013; TUIK, 1986-2013).
Figure 2. The changes in the total number of fishing vessels of the Mugla and
Turkey fishing fleet between the years 1985-2013 (Anonim, 2013; TUIK,
1986-2013).

1985 ile 2013 yillari arasindaki Mugla ve Tirkiye degerleri
balikgilik tlrleri agisindan karsilagtirildiinda; ag paragat
balikciliginda ylksek korelasyonla (r = 0,929; p = 0,000) ve
trol balikgihginda daha diistik bir korelasyonla (r = 0,571; p =
0,002) dogrusal iliski saptanmistir. Girgir balikgiliinda ise
dogrusal iliski olmadigi belirlenmistir (r = -0,316; p = 0,102)
(Tablo 2).

Mugla balikgilik tdrlerinin kendi aralarindaki ve Mugla
toplam balik¢i gemisi sayis ile olan iligkilerde her tg¢ balikgilik
turd icin yiksek bir korelasyon ile anlamli iligki tespit edilmistir
(r = 0,799-0,996; p = 0,000). En giiclii dogrusal iliski Mugla
toplam balikgi gemisi sayisi ile ag-paragat gemisi sayis
arasinda tespit edilmistir (r = 0,996) (Tablo 2).

Tablo 2. Mugla filo-Ttirkiye filo degiskenleri korelasyon tablosu.
Table 2. Correlation table of Mugla fleet-Turkey fleet variables.

Degiskenler r p
Mugla filo-Tiirkiye filo 0,926 0,000
Mugla ag paragat-Tirkiye ag paragat 0,929 0,000
Mugla girgir-Tiirkiye girgir -0,316 0,102
Mugla trol-Tirkiye trol 0,571 0,002
Mugla filo-Mugla ag paragat 0,996 0,000
Mugla filo-Mugla girgir 0,897 0,000
Mugla filo-Mugla trol 0,810 0,000
Mugla ag paragat-Mugla trol 0.799 0,000
Mugla ag paragat-Mugla girgir 0,889 0,000
Mugla girgir-Mugla trol 0.917 0,000

29 vyilik periyot igerisinde toplam 344 balikgl gemisi
filodan ¢ikmistir. 2001 yilinda baslayan filodan ¢ikislarin
balikgilik tiriine gére 303 gemi ile Diger (D) grubunda
yodunlastigl  belirlenmigtir. ~ Filodan  ¢ikis  sebepleri
incelendiginde; 233'Unln ruhsat yenilememe, 1'inin yasak
yerde avcilik, 1'inin ruhsat birlestiriimesi ve 1'inin yolcu
gemisine doénustirilmesi nedeniyle ruhsat iptali yapildigi,
108'inin diger illere satis nedeniyle filodan disirdildigi tespit
edilmistir (Tablo 3). 2013 yili igerisinde hibe yoluyla filodan
cikacak 15 balikgi gemisiyle birlikte toplam say1 359'a ulagmis
olacaktir (Tablo 3).

Tablo 3. Balikgilik tirtine gére yillar bazinda filodan ¢ikan balikgi gemisi
sayllari ve filodan gikis sebepleri (Rakamlarin yanindaki il isimleri geminin
ruhsatinin ~ transfer oldugu ili gostermektedir. Ri: Ruhsat 5 yil
yenilenmediginden ruhsat iptali; 2Y3Y: 2 yil igerisinde 3 defa yasak yerde
avcllik yapti§i tespit edildiginden ruhsat iptali; YGD: Yolcu gemisine
donistigu igin ruhsat iptali).

Table 3. The number of fishing vessels exiting from fleet according to the
fisheries type in annual basis and reasons of transfer. (Province names
beside the numbers show province transferred. RI: Decertification due to non-
renewal of license over five years; 2Y3Y: Decertification due to fishing in
closed area 3 times in 2 years. YGD: Decertification due to transforming to

assenger ship).

fRE c T GT TG ‘ir GD ™ D Toplam
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1 N
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N 1 i i B 3 (Antalya-2; Izmir-1) &
2005 | 2RD | oo |1R®D | OIERD 4 ®D 0 (kD 7
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’ o)
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2 ] B
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Toplam 12 B 2 6 4 7 2 303 344
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Mudgla balikgilik filosundan en fazla balikgi gemisi transferi
20 gemi ve % 20,6’k payla Ege Bolgesindeki izmir iline
gerceklesmistir. ikinci sirada Akdeniz Bélgesinden Antalya li
yer almis ve onu sirasiyla Marmara Bélgesinden istanbul ve
Ege Bolgesinden Aydin illeri takip etmigtir (Tablo 4).
Gemilerin transfer oldugu bdlgeler incelendiginde 40 gemi ve
% 43'lik payla ilk sirayr Ege Bolgesi'nin aldi§i, Marmara (19
gemi; % 21), Akdeniz (18 gemi; % 20) ve Karadeniz'in (15
gemi; % 16) birbirine yakin yiizdesel degerlerle onu takip ettigi
belirlenmistir.

2012/51 numaral tebli§ kapsaminda filodan gikan balikg
gemilerinin; % 40" ag-paragat, % 40’1 girgir ve % 20’si trol
balikgihgr yapmaktadir (Anonim, 2012b). Hibe destegiyle
cikan gemiler, filoda sayi olarak (n = 15) % 1’lik ve gemi boyu
(227,12 m) olarak % 2'lik disiis saglamasina ragmen, motor
gucu (3.145 HP) olarak % 7 ve groston (397,47 groston)
olarak % 23 gibi onemli oranlarda disls saglamiglardir.
Gemilerin avcilik tiirlerine gbre ortalama boy, groston ve
motor glict dederleri Tablo 5'te verilmektedir. Trol gemilerinin
boy ve motor giicli agisindan istatistiksel agidan farkli oldugu

Tablo 5. Filodan hibe destediyle cikan balikgi gemilerinin ozellikleri
(Satirlarda farkli harfler istatistiksel olarak farkliigi gostermektedir).

Table 5. Features of fishing vessels removed from fleet via grant support
Different letters on rows show to statistical differents).

Girgir Trol

Ozellikler @=6) @m=3)

Boy 13,7°= 164 20.5°=400 827 0,006

Groston 20.0° =11.88 56.6°=48.43 252 0.122

Motor Giicii (HP) 179.7% =63.77 381,7°=3153 26,85 0.000

Filoya diger illerden transfer edilen balikgi gemisi sayisi
ise 234 olarak saptanmustir. Balikgilik tiirline gore en fazla
gemi girisi toplamda 198 gemi ile D grubunda olmus onu
sirasiyla 12 gemiyle T, 8 gemiyle GT, 7’ser gemiyle G ve TG,
1’er gemiyle GD ve GTY gemileri takip etmistir (Tablo 6).

Mugla balikgilik filosuna en fazla balikgi gemisi transferi
108 gemi ve % 46,2lik payla Ege Bdlgesi'ndeki izmir ilinden
gerceklesmistir. Ikinci sirada ayni bdlgeden Aydin ili yer almis
ve onu sirasiyla Marmara Bélgesinden Istanbul ve Balikesir
leri takip etmigtir (Tablo 6). Bolgesel olarak
degerlendirildiginde 166 gemi ve % 71'lik payla ilk siray! Ege
Bolgesinin aldigi, Marmara (24 gemi; % 10), Akdeniz (22
gemi; % 10) ve Karadeniz'in (21 gemi; % 9) birbirine yakin
ylizdesel degerlerle onu takip ettigi tespit edilmigtir.

Tablo 6. Balikglilik tiiriine gore filoya diger illerden gelen gemi sayilari ve
il ylzdeleri.

Table 6. The number of vessels joined fleet from other provinces

according to the fisheries type and province percentages.
tespit edilmistir (Tablo 5). iller G |T |GT|TG| GTY|GD| D |Toplam| %
Izmir 21412 00 [ 108 | 462
Aydin 2:| 3 1 27 33 14,1
" L o o Istanbul 2 |1 15 18 7.7
- Talblol 4.__ Ballkglllk tirline gore filodan cikan gemilerin hangi illere Balikesir 11 16 17 73
gittikleri ve il ylizdeleri. . . AEi 1 0 10 13
Table 4. Transfered province of vessels removed from fleet according to Mersin T2 5 3 T 43
the fisheries type and province percentages. - e = 3 - 3-4
Tller G| T [6I]| 16 [GIY] 6D | D [Toplam| % Cankinb 2 2
Tzmir 2 1 1| 2 14 20 | 206 Trabzon 1 1 5 7 30
Antalya 1 1 15 17 175 Bartin 1 3 4 17
Istanbul 1 1 10 12 124 Bors 1 1 1 3 13
Avdm 2 1 8 o[ 113 -
Balkesr | 2 1 6 9 93 Ofdu 3 3 1,3
Rize 6 6 62 Giresun 2 2 0,9
Trabzon 1 4 5 52 Zonguldak 2 2 0,9
Salorya 3 3 | Tekirdag 2 2 0,9
Mersin 1 2 3 31 =
Canakiale 3 5 21 Kastamonu 1 1 0,4
Hatay 1 1 Z 2 Hatay 1 1 0.4
Ordu 1 1 2 21 Sinop 1 1 0,4
Tekirdag 1 g 10 Adana 1 1 0,4
Bursa 1 1 10 z
Edime 1 1 0 Rize ‘ 1 1 0,4
Sinop 1 1 1.0 Kocaeli 1 1 0,4
Samsun 1 1 10 Samsun 1 1 0.4
Toplam 6 7 1 5 0 2 76 97 100,0 Toplam 7 12 8 7 1 1 108 234 100,0
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Tablo 7. 2005 ve 2013 yillarinda Mugla {li balikgi filosunun balikgilik tiirlerine gére groston, boy ve motor giicii (HP) degerleri (Toplam, minimum-maksimum

(min-mak.), ortalama (ort.), standart sapma (SD)).

Table 7. Groston, lenght and motor power (HP) values of Mugla fishing fleet according to fisheries type in 2005 and 2013 (Total, minimum-maximum (min-mak.),

average (ort.), standard deviation (SD)).

Tiim Filo Ag-Paragat Girgir

2 - D@im 2 ) Deéisim 2005 bl Deﬁisim

2005 2013 i 2005 2013 ST 2005 2013 s |86
Tekne Sayis1 1542 1428 114 |7 1471 1387 84 |6 37 15 22 |59
Toplam Groston 641824 5833 583 | 9| 292333 4350 1.427 |49 | 237155 414 -1.957 |83
Min-mak. Groston | 0.48-104 0,54-290 g N 0,48-57 0,54-17.87 g i 42193 7,.90-89.63 : 2
Ort Grostonve SD | 4162742 409=114 - - | 301230 313114 N - | 232321987 | 27.60=125 - .
Toplam Boy (m) 1224622 10379 |-1.867 [-15] 801482 9763 848 [10] 278303 189 2.599 |93
Min-mak.Boy (m) | 4252683 16-26.83 - | 425142 46-16,79 = = 10-26.83 10-26.83 = =
OrtBoy (m)ve SD | 7942215 727223 = = 765128 7.04223 = - | 141437 12,58-2.3 = =
Toplam HP 47178 40000 7178 |15 23010 35941 12.931] 56 15542 2629 -12.913|-83
Min-mak. HP 4-540 3,36-743.76 = E 4-240 3.,36-373 2 = 26-540 100,7140299 | - =
Ort HP ve SD 30,6=53.87 | 28.01=60.6 = - | 21822709 | 25912606 = - | 1746220056 | 17529=53.6 = 2

Girgar-Dip Trolii Trol

4 ; Degisim | 5 Degisim

2005 2013 = 2005 2013 s
Tekne Savisi 14 9 -5 |36 17 13 4 |24
Toplam Groston 4242 613 189 |44 630.98 458 223 |33
Min-mak. Groston | 1024867 7.31-290 = - | 13278828 17,39-77 Z =
Ort Groston ve SD | 30.34=1336 | 68.08=122 = _ | 400622226 | 3525=115 = B
Toplam Boy (m) 220,19 160 60 |27| 29648 232 65 |22
Min-mak.Boy (m) 114205 14,75-26.3 = N 12-24 13,5-24.1 2 N
Ort Boy (m) ve SD | 15732262 17.82225 = - | 17442346 17.81223 5 =
Toplam HP 3472 2781 -691 |20 5008 3880 -1.128 |23
Min-mak. HP 57-400 179,04-743.76 | - = 152-450 212,61-373 = E
Ort HP ve SD 248=103,02 | 30898385 = - 2045910276 | 298442539 = =

Tarim ve Koyisleri Bakanligr’nca (Gida Tarm ve fiberglas/plastik takip etmektedir. Metal malzeme kullanimi ag-

Hayvancilik Bakanligi) 2001 yili Nisan ayindan itibaren yavru
balik stoklarina zarar verdiginden dolayi kiyi siriitme aglari
kullanimi  yasaklanmigtir.  Mugdla’da bu tir avcilik igin
ruhsatlarinda izni bulunan 23 balikgi gemisinden 8'inin filodan
ayrildigi, geri kalan 15 geminin ruhsatlarinda sahip olduklari
ikinci avcilik yontemlerine devam ettikleri belirlenmistir.

2013 yili itibariyle Mugla ili balikgilik filosu 1.428 gemiden
olusmaktadir. Filonun % 97,1'i (1387 adet) ag-paragat, % 1,7’i
(24 adet) girgir, % 0,9'u (13 adet) trol ve % 0,3l (4 adet)
yardimci hizmet gemilerinden olusmaktadir (Tablo 7).

Filoda gemi sayisi, toplam groston, boy ve makine giici
(HP) agisindan en blylk degerler ag-paragat iznine sahip
gemilere aittir. Ortalamalar agisindan en biyiik degerler ise
girgir-dip trold iznine sahip gemilerdedir. 2013 yili toplam ve
ortalama groston, boy ve motor giicii (HP) degerleri, filo
toplam gemi sayisinin en fazla oldugu 2005 yili degerleriyle
karsilastirldiginda ~ bltln  degerlerde  dlstis  oldugu
gorilmektedir (Tablo 7).

8 yillik zaman diliminde Mugla 1ii balikg filosu gemi
sayisinda % 7’lik (114 gemi) bir azalma oldugu, sayisal olarak
ag-paragat gemilerindeki % 6'lik dusise karsin endistriyel
balikci gemileri olan girgir, girgir-dip trolti ve trol gemilerindeki
siraslyla ylizde 59, 36 ve 24'lik duslsler géze garpmaktadir
(Tablo 7).

2013 il itibariyle filodaki gemilerin % 98,2'si ahsap
malzemeden yapilmigtir. Bu materyali sirasiyla metal ve

paragat gemilerinde oldukga kigik bir ylizde (% 0,2)
olustururken, dip troliinde % 15,4, girgir gemilerinde % 40 ve
girgir dip-trolii gemilerinde % 77,8 oranlarina ulagmistir (Tablo

Tablo 8. 2013 yili itibariyle Mugla ili balikgilik filosu yapim malzemeleri.
Table 8. Manufacturing materials of Mugla fishing fleet in 2013.

Toplam Girgir | Girgir-

tekne Ag- Grgr | yardime | dip Dlll:.i
sayis1 paragat teknesi | troli tre
Yapim malzemesi | n % | n | % |n| % |n| % [n| % [n|%
Ahsap 1402 {982[1376|99.2| 9 (600 4 | 100 [2[22.2|11 [84.6
Fiberglas/plastik 8 |06 8 |06
Metal 17 |12 ] 3 (025333 717782 |154
Diger 1 |01 1]67
Toplam 1428 | 100 (1387|100 | 15| 100 | 4 | 100 |9 | 100 |13 | 100

Tablo 9. 2013 yili itibariyle endstriyel balikgi gemilerinin seyir ve balikgilik
donanimlari ve endustriyel baliki gemilerinin sahip olma yiizdeleri.

Table 9. Navigation and fishing equipment in industrial fishing vessels and
percentages of ownership by 2013.

E ndiistriyel Girgnr- 3
Bl . | Girgir dip Dlp..
tekneleri 2 trolii
trolii
Gemi toplam

Donanim n % |n|%|n| % |n|%
Jenerator 14 38 5133[4| 44| 5|38
CBS satalayt 10 27 (4127222 ] 4|31
Balik pompast 5 14 [3[20]2]22]0(0
Echo-sounder 18 49 [ 8 ([33[3]33]|7]54
Sonar 16 43 | 5 (334|444 |7 |54
Radar 15 41 50331333754
VHEF telsiz 20 54 | 7147|5356 8|62
R 13 | 35 |3 20333754
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Endustriyel  balikgl gemilerinin  seyir ve balikgilik
donanimlari ve sahip olma ytizdeleri Tablo 9'da goriilmektedir.
En yaygin kullanilan donanimlar % 54 ile VHF telsiz ve % 49
ile Echo-sounder'dir. Yakalanan baliklarin karaya gikarilincaya
kadar muhafaza edildigi soguk muhafaza donanimina sahip
olma orani % 35'dir. S6z konusu donanima girgir gemilerinin
% 20’si, girgir-dip trolii gemilerinin % 33’0 ve dip troll
gemilerinin % 54'0 sahiptir.

TARTISMA VE SONUG

Ulkemiz balikg! filosundaki biiylime sonucu 2012 yili
verilerine gore Tulrkiye'de 582 m kiyi seridine 1 gemi
dismektedir (TUIK, 2013). 1985-2012 yillari arasindaki
degisim incelendiginde TUrkiye toplam balik¢i gemisi sayisi
1985 yilindan 2002 yilina kadar artis gostermis ve sonraki
yillarda azalmistir (TUIK, 1986-2013). Balikgilik tiirlerine gére
bakildiginda ag-paragat gemilerinde de benzer seyir
gortimekte, endustriyel balikgi gemileri (trol, girgir ve trol-
girgir) sayisi ise 2009 yilinda 1985'teki sayinin yaklasik 2
katina ulagmaktadir (TUIK, 1986-2013). Tiirkiye balikgi
filosunun 1980’li yillarin baginda da (1980-1986 yillari) benzer
sekilde arttigi bildirilmistir (Kocatas ve Bilecik, 1992).
Galismamizda da istatistiksel olarak llke degerlerine paralel
degisim gdsterdigi tespit edilen 785 m kiyi seridine 1 geminin
diistigii Mugla l'nde balikgilik filosu ve ag-paragat gemileri
sayisi 1985ten 2005 yilina kadar strekli bir artis ve 2005
yilindan sonra azalma gdstermistir.

Yikseliglerin sebebi olarak balik¢iliga verilen destek ve
tesvikler gbrllmektedir. 1972 yilinda yapilan dlizenlemelerle
balik¢i kooperatifleri, ithal ettikleri av arag ve geregleri icin tim
vergi ve harglardan muaf tutulmustur (Anonim, 1972). 1982
yilinda ise ithal edilen gemiler ile gemi makine, donati ve
demirbaglari igin Glmrlk Vergisi muafiyeti getirilmigtir
(Anonim, 1982). Filodaki asiri biyime Uzerine Tarim ve
Koyisleri Bakanhigi 1994 yilinda filoya yeni girisleri durdurma
karari almistir (Anonim, 1994).

Balikgilikla ugrasan fakat ruhsata sahip olmayan gemilerin
ruhsatlandiriimasi nedeniyle 2002 yilina kadar filoya girigler
devam etmistir. TUrkiye balik¢ilik filosu igin benzer katilimlarin
1994, 1997 ve 2001'de gerceklestigi ve filonun blyddiugu
bildirilmistir (FAO, 2008; Unal ve Goncloglu, 2012).
Calismamizda da 1995-1997 ve 2001-2002 donemlerinde
onemli miktarlarda filoya girisler oldugunun tespit edilmesi bu
donemlerde ruhsatlandirmalarin devam ettigini
gostermektedir. 2002 yilindan sonra ruhsatli gemilerin sadece
boy artisina % 20 oraninda izin verilmistir.

2005 yilina kadar artis gdsteren Mugla ili balikgi filosu
mevcut durumuyla ag-paragat avciligi yapan kiyr balikgisi
gemilerin sayica baskin oldugu bir yapidadir. Ege kiyilarinda
karasularimizin ¢ok sinirli olmasi ve Mugla ilinde kiyilarin
girintili ¢ikintil yapisiyla hakim riizgarlardan korunabilme

sansi olusturmasi balikgihidin - kiyi  balikgiigr  Gzerinde
yodunlagsmasina sebep olmaktadir. Kiyi balikgili§i yapan bu
gemilerin ahsap malzemeye yonelmesi, filodaki gemilerin
yapim malzemeleri arasinda ahsabin % 98,2’lik bir oranla ik
sirayl almasi sonucunu olusturmaktadir. Ayrica diger
malzemelere gore daha ekonomik ve pratik tamirat imkani
olan ahgap hammaddesinin Mugla ilinin % 75'inin ormanlik
alanindan karsilanabilmesi ve turizm nedeniyle gelismis yat
tersaneciligi  balikgilari  ahsap malzeme  kullanimina
yonlendirmektedir.

Mugla ili endiistriyel balikgi gemilerinin (girgir ve trol) seyir
ve balikgilik donanimlarina sahip olma yizdelerinin distk
olmasi ise karasularinin sinirli olmasi gibi nedenlerden dolay!
gundbirlik balikeilik yapildiginin géstergesidir. Zorunlu seyir
cihazlarindan VHF telsizin endUstriyel balikgi gemilerinin
sadece % 54'Unde bulunmasi ise kayitlarin saglikli
tutulmadi§ina isaret etmektedir.

Mugla li filosundaki agiri biiyiime 2005 yilinda durmus ve
sonrasinda kigllmeler meydana gelmistir. Toplam balikg!
gemisi sayisinin en fazla oldugu 2005 yili dederleriyle mevcut
durum (2013 yili degerleri) karsilagtirildiginda balikgi gemisi
sayisi olarak ag-paragat gemilerindeki % 6'lik diisiise karsin
endustriyel balikgi gemileri olan girgir, girgir-dip troli ve trol
gemilerinde sirasiyla ylzde 59, 36 ve 24 olmak (izere 6nemli
oranlarda dusulsler gozlenmistir. Ayni sekilde filoya iligkin
groston, boy ve motor glcii (HP) dederlerinin timiinde
gortlen énemli orandaki disuslerin nedeni olarak balikgiligin
artik ekonomik olmamasindan kaynaklandig
duslnulmektedir. 15 yil dncesinde gerceklestirilen galismalar
sonucunda Kara vd. (1999) tarafindan da groston ve motor
glcl basina disen av miktari degerlerinin oldukca dusik
oldugu ve bu nedenle Ege Denizi balikgiiginin ekonomik
olmaktan uzaklasti§i ve yeniden yapilanmasi gerektigi
bildirilmistir. Filonun aktiflik durumu ve stok lizerindeki baskisi,
karaya ¢ikis verilerinin de kullanildigi bilimsel calismalar ile
belirlenerek balikgilik ekonomisi ve filo degisimi arasindaki
iliski daha net ortaya konmalidir.

Hibe destedi uygulamasinin Mugla ili balik¢ilik filosu igin
sayl ve boy agisindan etkin olmamasina ragmen, motor glicti
ve groston olarak etkin oldugu diistinilmektedir. Dereli (2005)
2005 yili itibariyle sahil balikgiligi yapan 56 gemiden (T, G,
GT, TG, GD, TD) 32'sinin aktif oldugunu bildirmistir. Hibe
destedi uygulamasiyla aktif balik¢ilik glicinde ne kadar
azalma saglandiginin tespiti igin filodan cikartilan gemilerin
oncesinde aktif balikgilik yapip yapmadiklarinin belirlenmesi
gerekmektedir.

TESEKKUR

Calismadaki yardimlarindan dolayr Mugla il Gida, Tarim
ve Hayvancilik Mdurligi ruhsatlandirma bdlimi personeline
tesekkir ederiz.
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