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RESEARCH ARTICLE

ARASTIRMA MAKALESI

Length-weight relationship of cartilaginous fish species from Central
Aegean Sea (lzmir Bay and Sigacik Bay)

Orta Ege Denizi'ndeki (izmir Korfezi ve Sigacik Korfezi) kikirdakl baliklarin
boy-agirlik iligkisi

Elizabeth Grace Tunka Eronat* « Okan Ozaydin

Ege University, Faculty of Fisheries, 35100, Bornova-Izmir, Turkey
*Corresponding author: tunkaeronat@hotmail.com
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Ozet: Bu calismada Orta Ege Denizi'nden yakalanmis 30 kikirdakli balik tiriinin (11 kopekbaligi, 18 vatoz ve 1 Chimaera) 16'sinin boy-agirlik ilikisi incelenmis
ve sunulmustur. Ornekler bir aragtirma gemisi ve bir ticari trol teknesi ile <500 m derinlikten 2008-2009 yillari arasinda yakalanmistir. Boy-agirlik iligkisi
parametrelerinden b degeri 2.79 (Torpedo marmorata) ile 3.78 (Scyliorhinus stellaris), a degerleri 0.0002 (Scyliorhinus stellaris) ile 0.9713 (Dasyatis
pastinaca).arasinda degismistir. Bu galisma dogu Akdeniz'de yapilmis alismalar arasinda en yiksek tir sayisini elde etmis ve incelemistir.

Anahtar kelimeler: Boy-agirlik iliskisi, Kikirdakli baliklar, izmir Kérfezi, Sigacik Kérfezi, Orta Ege Denizi.

Abstract: In this study, length-weight relationship parameters of 16 out of 30 caught cartilaginous fish species examined (11 Sharks, 18 Batoids and 1
Chimaera) from the Central Aegean Sea and presented. Samples were caught from depths of <500 m by research vessel and a commercial trawler, between
2008-2009. The values of the slope b in the length-weight relationship parameters ranged from 2.79 (Torpedo marmorata) to 3.78 (Scyliorhinus stellaris), a
values from 0.0002 (Scyliorhinus stellaris) to 0.9713 (Dasyatis pastinaca). This study has optained and examined the most chondrichthyan species among the

studies in the eastern Mediterranean.

Keywords: Length-weight relationship, Cartilaginous fishes, Izmir Bay, Sigacik Bay, Central Aegean Sea.

INTRODUCTION

Cartilaginous fishes (Chondrichthyes) in Turkish seas,
corresponds to 75% of the chondrichthyes fauna in
Mediterranean (Bradai et al. 2012) and 13% of the fish fauna of
Turkey with 66 cartilaginous species and almost all (61 species)
inhabits in the Aegean Sea (Bilecenoglu et al., 2014). Even
though Aegean Sea has the most diverse cartilaginous fish fauna
after Turkish waters of Mediterranean due its unique
oceanographic (physical, biological and chemical) features,
unfortunately there is not enough information concerning their
ecological role in the trophic chain or their biology and the
knowledge; ones we have are mostly on a few species due to
their commercial value. Some species that occurs in the area
have a commercial value as food resource (such as Mustelus
mustelus, Raja clavata) and after being processed exported to
other countries or lately fished as an aquarium species (such as
Sycliorhinus canicula or Myliobatis aquila) but they are usually
bycatch species and are utilized by fish meal factories as an
ingredient.

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

There are relatively few but increasing studies on
chondrichthyan species biology in the Turkish waters. The
studies are mostly on their morhology (Filiz and Taskavak, 2006),
length-weight relationship (LWR) (Filiz and Mater, 2002; Yeldan
and Avsar, 2007) and some on their diets (Yigin and Ismen,
2010a; Eronat and Ozaydin, 2014) and reproduction biology
(Saglam and Ak, 2012). The studies on their LWR main interest is
mainly on bony species but there are few studies specifically on
chondrichthyans (Filiz and Mater, 2002; Ismen et al. 2009; Yigin
and Ismen, 2008).

Length and weight data are a useful and standard result of
fish sampling programs. These data are needed to estimate
growth rates, length and age structures, and other components of
fish population dynamics (Kolher et al., 1995). It also allows
fisheries scientists to convert growth-in-length equations to
growth-in-weight for stock assessment models (Pauly, 1993).

The aim of the study is to determine the cartilaginous fish
fauna of Central Aegean Sea and to estimate the length and
weight parameters for further studies.
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MATERIALS AND METHOD

The study areas (lzmir Bay and Sigacik Bay) are
positioned in central Aegean Sea and have different
ecological features due to their geographical positions,
bathymetry and human pressure (Figure 1). Where most parts
of Izmir Bay are banned for commercial trawlers, Sigacik Bay
is one of the most densely trawled area of the Central Aegean
Sea.

The trawl operations were completed between 2008-2009
in Izmir and Sidacik Bay, Central Aegean Sea. One research
vessel and a commercial trawler were used during the survey.
During the operations, a traditional bottom trawl gear (48 mm
mesh size in codend) and cover net were used and hauls
were limited with 30 minutes and speed was an average of 2.5
knot.

Specimens were identified according to Compagno et al.
(2005) and Fricke et al. (2007). The length and weight
parameters were measured for statistical analysis. Except for
large ones, specimens were brought fresh to the laboratory;
abundant ones were put in 30 It barrels with a 4-8 %
concentration of formaldehyde solution and preserved. In
laboratory, sex determinations were made macroscopically
from outside by the existence of claspers. Total length (TL)
and Pre-Supra caudal length (PSCL) measurements were
made with a measuring board with sensitivity of 1 mm, and for
weight measurements, during trawl operations a scale with
sensitivity of 1 g for very large specimens and those which
were brought to the laboratory an electronic scale with a
sensitivity of 0.01 were used.

Central Aegean Sea

TURKEY

Figure 1. Map showing the study areas.

LWR are of power type, i.e., W=a Lb. In this equation,
where (W) is the total weight (g), (L) is the total length (cm), a
is the coefficient of body shape, and it gets values around 0.1
for fishes which are small sized and with a rounded body
shape, 0.01 for streamlined-shaped fishes and 0.001 for eel-
like shaped fishes. In contrast, b is the coefficient balancing
the dimensions of the equation and its values can be smaller,
larger or equal to. In the first two cases (i.e., b<3 and b>3) fish
growth is allometric (i.e., when b<3 the fish grows faster in
length than in weight, and when b>3 the fish grows faster in
weigth than in length), whereas when b=3 growth is isometric
(Karachle and Stergiou, 2012).

LWR for species more than 5 individuals, mean lengths
and weights, and size ranges were determined and for the
species less than 5 individuals their LWRs were not taken into
account due to insufficient data but length and weight
measurements were given. LWR of species over 5 individuals,
except only for Chimaera monstrosa where for (L) PSCL (cm)
was used, for LWR parameters for (L) TL (cm) mesurements
were used.

Specimens were divided to male, female and total (9, &,
and ¥) then; minimum, maximum and average lengths of
females, males and total were calculated along with some
descriptive statistical parameters and their growth types were
identified and tested using Microsoft Office Excel and Statsoft

Statistica 7.0 package programs.
—
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RESULTS

During the study from 2511 individual; 11 Shark species
belonging to 3 Order, 8 Family; 18 Batoid species belonging to
2 Order, 5 Family and 1 Chimaera belonging to 1 Order, 1
Family were identified. In total 30 cartilaginous fish species
from 6 Orders, 13 Family (from Sigacik Bay 15 species and
from Izmir Bay 21 species) were captured.

Table 1. Length and weight relationships descriptive statistics and parameters of 16 cartilaginous fish species in the central Aegean Sea.

One of the species (Mustelus punctulatus) LWR parameters
were calculated and given in as a first for Turkish waters with
the other 15 species in Table 1.

The rest of species, which were under 5 individuals, only
their minimum and maximum of the length and weight are
shown in Table 2.

Length Characteristics (cm) Weight Characteristics (g) Parameters of the Relationship
Species Mesurment Sex n a3 Growth Type
Min Max  Mean = SE Min Max Mean = SE a B R SE (b)

d 130 89 372 14.18+0.344 1,13 162,42 10.6941.747 0,0019 3,15 0,952 0,062 (+) Allometry

Galens melastomus TL* 2 105 92 45 14.57+0.466 1,94 278,77 13.32+3,281 0,0019 3,14 0,99 0,072 (+) Allometry
Yy 235 89 45 14.354£0.282 1,13 278,77 11.86+1.754 0,0019 3,14 095 0,047 (+) Allometry

d 590 78 51,2 20.23:0.492 0,31 458 57.37%4.402 0,0012 325 0973 0,022 (+) Allometry

Seyliorhinus canicula TL* 2 620 7,8 509 20.18:0478 0,63 461,66 59.67+4.391 0,0011 3,27 0,983 0,017 (+) Allometry
Y 1210 7.8 512 20.2140.343 0,31 461,66 58.5543.108 0,0012 3,26 0,978 0,014 (+) Allometry

4 14 258 697 50424305 60,13 16856 609.99+136.07 00006 346 0968 0,182 (+) Allometry

Sevliorhinus stellaris TL* s S5 416 46,6 44.56+0.83 26581 42326 325.13+29.81 0,0002 3,78 0,658 1,573 Isomelric
> 19 258 69.7 48.88+2.31 60,13 1685,6 535.03+103.83 0,0006 346 0964 0,161 (+) Allometry

& 28 41,8 915 72.08+2.81 121.8 2690 1301.43£139.15 0,0006 3,39 0,981 0,003 (+) Allometry

Mustelus muste fus TL* X 13 42 1133 72.74%6.50 190 4780 1732.76+431.54 0,0017 3,16 0,971 0,164 Isometric
Y 41 418 1133 72.29£2.77 121,8 4780 1438.194166.28 0,001 3,27 0,971 0,091 (+) Allometry

3 5 709 893 82.64%3.34 1104 2244 1738.14£212.15 0,0026 3,03 0,954 0,383 Isometric

Mustelus punctulatus TL* 2 1 - - 55 - - 451,91 - - - - -
> 6 5§ 893 78.03+£5.35 451,91 2244 1523.774£275.60 0,0012 321 0991 0,157 Isometric

34 62 89 264 16.73:£0.591 2,71 81,01 25.78+2.713 0,0031 3,12 00981 0,056 (+) Allometry

Etmopterus spinax TL* 2 67 86 31,7 17.52:0.645 22 150,81 30.08+3.434 0,0039 3,04 0,978 0,056 Isometric
Yy 129 86 31,7 17.14£0.439 2.2 150,81 28.01+2.209 0,0035 3,08 098 0,04 (+) Allometry

d 149 178 60 27.22+0.867 16 881,18 127.78+15.641 0,0049 295 0,963 0,048 Isometric

Squalus blainvillei TL* 2 159 162 70,5 26.15+0.878 5,18 1587,37 133,01+20.516 0,0046 2,98 0,9 0,06 Isometric
> 308 162 70,5 26.67+0.617 5,18 1587,37 130.94:412.997 0,048 296 0,95 0,039 Isomnetric

3 48 10 27,9 16.1020.68 24,57 413,29 104.54£13.77 0,0365 2,79 0,985 0,051 (-) Allometry

Torpedo marmorata TL* 2 59 96 393 1892:1.075 7,98 131042 235.36+43.444 0,0188 3,02 0,985 0,102 Isometric
Y 107 96 393 17.66+0.677 7,98 131042 176.68+25.44 0,023 29 0,939 0,066 Isometric

3 4 19 46,5 31,38 14,78 118,5 0,0038 - - - -

Dipturus oxyrinc hus TL* 2 4 181 M5 29,9 15,37 103,68 0,0039 - » . *
> 8 18,1 46,5 30.64+4.286 14,78 111.09+37.816 0,0309 3,13 0,995 0,093 Isometric

3 8 97 23 12.741.52 1941 58.09424.15 0,0276 2.9 0,992 0,109 Isometric

Torpedo nobiliana TL* (.{ 2 119 136 12,75 35,13 4799 41,56 - - - - -
¥y 10 97 223 12.71%1.206 1941 218 54.79£19.201 0,0284 2,89 0,989 0,108 Isometric

g 9 185 33  26.11+1.755 20,1 14315 70.4+14.788 0,0008 346 0,992 0,116 (+) Allometry

Raja asterias TL* Q 19 41,5 30.8442289 1928 3115 124.82+30.558  0,0006 352 0,996 0,067 (+) Allometry
3 17 185 41,5 28.34x1497 1928 311,5 96.01+17.212  0,0007 347 0,994 0,097 (+) Allometry

3 S99 12,7 60,5 28.26+1.357 5,97 1200 140.2426 443 0,0007 3,5 0974 0,044  (+) Allometry

Raja clavata TL* I 12,6 70,2 30.19x1.319 6,01 2160 192.83+£38.396  0,0007 348 0,991 0,079 (+) Allometry
> 137 126 70,2 29.440.951 5,97 2160 170.164£24.671  0,0006 3,52 0,963 0,049  (+) Allometry

3 6 415 574 51942439 418,58 1160 891434+118.897 0,0035 3,14 0,959 0,335 Isomelric

Raja radula TL* @ 10 432 612 54.03£1.696 480 1604  111541£107.263  0,0018 333 0946 0,281 Isometric
> 16 41,5 61,2 53.23£1.376 418,58 1604 1031.42482.858 0,0017 333 0,94 0,226 Isometric

3 4 293 33 30.7+0.871 118,56 170,11 140.2+11.063 - - - - -

Rostroraja alba TL* @ 6 251 124 5192415238 74 15000  2804.29+2444.288 0,0014 335 0,997 0,087 (+) Allometry
310 251 124 43.4319.46 74 15000  1738.65£1476.751 0,0016 3,32 0,997 0,063  (+) Allometry

4 36 365 80 57.01£1.806 295,14 4000 1438.13+147.36  0,0021 329 0954 0,124 (+) Allometry

Dasyatis pastinaca TL* @ 42 334 138 64.7743.519 191,38 21100 3309.244713.501 0,9713 3,51 0971 0,095 (+) Allometry
Y 78 334 138 61.19£2.104 191,38 21100 2445.65+402.264 0,0011 346 0968 0,072 (+) Allometry

3 14 411 7,5 60.0944.47 67,65 2260 897.324205.793 0,0009 3,29 0,776 0,51 Isometric

Myliobatis aquila TL* Q 40 435 1795 96.2745.656 1686 15800 4783+715.256  0,0004 35 0,963 0,111 (+) Allometry
354 41,1 1795 86.8944.843 67,65 15800  3775.64579.877 0,0005 342 0,946 0,114  (+) Allometry

d 40 78 433 14.73x1.195 49 557.6 53.56x18413  0,0108 289 0,969 0,084 Isometric

Chimaera monstrosa PSCL** Q@ 57 82 455 14.69+1.154 4,79 10382 79.77428.388  0,0062 3,11 0,984 0,053 (+) Allometry
> 97 7.8 455 14.71x0.834 479 10382 68.96+18.297  0,0076 3,03 0,978 0,047 Isometric

* TL: Total Lenght **PSCL: Pre-Supra Caudal Lenght
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Table 2. Length and weight measurements of 14 cartilaginous fish species, which were less than 5 individuals.

Length Weight
Species Sex | n | Characteristics (cm) | Characteristics (g)
Min | Max Min Max
Heptranchias 0 | 996 4382
perlo )
Galeorhinus
galeus Q 1 99.8 3340
M | 3 5 70.9 89.3 7.47 1104
pu%sctfu :J::tus ? ! 33 45191
> 6 55 89.3 13.12 451.91
Oxynotus 3 1 56.3 1180.84
centrina Q 1 61.5 2845.36
) 2 39 54.7 284.62 786.39
Dalatias licha Q 3 32.1 36.6 151.68 195.69
> 5 32.1 54.7 151.68 786.39
. . 1 47 880.26
Dipturus batis g ) 56.1 3125.75
. g 2 9.3 34.6 24.98 144.75
]':eltl‘co.rala o1 28 74.95
ullonica ’
> 3 9.3 34.6 24.98 144.75
. 3 2 51.2 58 791.14 985.42
r';:ggﬁ;aja o 1 62 1497.32
> 3 51.2 62 791.14 1497.32
L. 3 1 21.2 129.03
Raja miraletus 0 ) 31.8 141.13
Raja montagui Q 1 46.6 593.65
Raja 3 2 539 555 90259 979.41
polystigma
Dasyatis o 1 417 385.3
tortonesei
Gymnura Q4 33 438 949.44  2005.32
altavela
Pteromylaeus o, 73 106 720.84  2364.68
bovinus

The most abundant species were Scyliorhinus canicula
(n=1210), Squalus blainvillei (n=308), Galeus melastomus
(n=235). In total the TL ranged from 7.8 (Scyliorhinus
canicula) to 179.5 cm (Myliobatis aquila). The values of the
slope b ranged from 2.791 (Torpedo marmorata) to 3.778
(Scyliorhinus stellaris). The a values ranged from 0.0002
(Scyliorhinus stellaris) to 0.226 (Raja radula).

Growth type according to b values of both sexes was
identified as (+) allometry for 3 shark, 4 batoid, while 1 shark
and 2 batoid was identified as isometric. Additionally, growth
type difference was observed between sexes of 3 sharks, 4
batoid and 1 chimaera species. But when these differences
were tested with ANCOVA it resulted as there were no growth

type difference between sexes of Torpedo marmorata,
Dasyatis pastinaca (2 Batoid) and Chimaera monstrosa.

DISCUSSION

The other studies conducted in study areas (Izmir Bay and
Sigacik Bay) mostly focus on bony fish of the areas but few
have given some information on cartilaginous fish species.
This study was compared with six studies from northern
Aegean, three studies from central Aegean, four studies from
Mediterranean and one from Black Sea and one from the Sea
of Marmara. The LWR estimations and growth types for some
of the other studies are given in Table 3.
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Table 3. Length (L)-weight (W) relationships comparison with the studies from Turkish seas. *B: Black Sea; CA: Central Aegean; NA: Northern Aegean; M:
Marmara; MED: Mediterranean. GT: growth type, + A: positive allometry, I: isometric, - A: negative allometry.

Present Work
Species n W-L GT Authors Study Areas*
n| w1 lcT
29 W=0.00161.>% + A Filiz and Mater 2002 NA-CA
37 W=0.00161">* Filiz and Bilge 2004 CA
32 W=0.0322L°%° 1 Yarmaz 2009 NA
112 W=0.0132L>" Ismen er. al. 2007 NA
Raja clavata 226 W=0.001631>% Yigin and Ismen 2008 NA 137 W=0.0007L%%° +A
77 W=0.00371°"% Yeldan and Avsar 2007 MED
75 W=0.023L*% Basusta et. al. 2012 MED
792 W=0.0018L°"° +A Saygu2011 MED
27 W=0.0019L>** + A Demirhan and Can 2007 B
23 W=00029L>"" 1 Yarmaz2009 NA
25 W=0.0030L*% Karakulak ez. al. 2006 NA
Rapavadla 49 W—0,01131Ljij IsTnf-:n et. al. 2007 NA 16w
204 W=0.00205L" " Yigin and Ismen 2008 NA
295 W=0.00121L>%¢ Yeldan and Avsar 2007 MED
62 W=001741"°" +A Saypgu2011 MED
11 W=0.0001,>% Ozaydin et al. 2007 CA
Rostroraja alba 43 W=0.006621,"%" Ismen et. al. 2007 NA 10 wW=0.0016L>% + A
126 W=0.00194L>% Yigin and Ismen 2008 NA
110 W=0.0016L°"* + A TFiliz and Mater, 2002 NA-CA
637 W=0.0012L>* Filiz and Bilge 2004 CA
187 W=0.0006L>* Ozaydin ef al. 2007 CA
Seyliorhinus canicula 1501 W=0.001691,>" Ismen er. al. 2007 NA 1210 W=0.0012L>%¢ + A
1888 W=0.0017L>" Ismen et. al. 2009 NA
108 W=8E-06L** 1 Yarmaz2009 NA
189 wW=0.004L"% Demirel and Dalkara 2012 M
Scyliorhinus stellaris 12 W=0.0009L"* Ismen et. al. 2009 NA 19 W=0.0006L%* + A
299 W=0.00345L°" Ismen et. al. 2007 NA
ool Bz 27 xv—o_0030L:“7 Ismen er. al. 2009 NA T ——
22 W=0.01391.>"° Karakulak ez. al. 2006 NA
20 W=0.059201>% Ismen er. al. 2007 NA
20 W=0.0488L.°%° - A Filizand Mater 2002 NA-CA
37 w=0.0273L""" Filiz and Bilge 2004 CA
23 : ~
Torpedo marmorata 12 W'_O.-OS35L :“ . — " 107 W=0.023L%% 1
9 W=0.1297L I Yarmaz 2009 NA
22 W=0.0139L>"° Karakulak ez. al. 2006 NA
20 W=0.05920L%¢ Ismen et. al. 2007 NA
Torpedo nobiliana 92 W=0.015L>" Basusta et. al. 2012 MED 10 W=0.028L%% 1
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The differences between LWR estimations of the other
studies may caused by, especially for different regions, to
ecological differences of the sampling areas. Also may be the
result of lack or abundance of food, specimens age,
reproductive stage (immature, maturing or mature), season of
the sampling, differences between sampling depth and also to
the fishing gears selectivity such as longlines could only
sample specimens over some size when trawl can sample
more diversely sized samples. On the subject of growth type
there were difference with the result of this study and with
Bilge et al. (2010), Demirhan and Can (2007), Filiz and Mater
(2002), Ismen (2003), Saygu (2011) and Yarmaz (2009)
studies which were conducted in Central Aegean Sea, Black
Sea, North and Central Aegean Sea, Mediterranean Sea,
Mediterranean Sea and North Aegean Sea, respectively. In
general there were difference between sampling methodology
(fishing gear and sampling season) but the differences can be
the result of some other reasons listed in previous sentences.

In general, the results were similar to previous studies in
other countries but there were few differences may have
caused by insufficient number of species. A study from
western Mediterranean by Merella et al. (1997) estimated
Scyliorhinus canicula (n=262), Squalus blainvillei (n=27), Raja
asterias (n=11) and Raja clavata (n=18) species (a) values
were 0.0016, 0.0012, 0.0018 and 0.0024, and (b) values were
3.16, 3.37, 3.27 and 3.20, respectively. The results in this
study were close (Scyliorhinus canicula n=1210
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Abstract: The interest in public aquariums and marine species ise increasing all over the world, dramatically. In parallel to this situation, the public aquariums
began to more attract public attention in Turkey, as well. In this study, the public aquarium systems and exhibited species were examined and face to face
interviews were conducted with officials of aquariums in Istanbul, Ankara, Bursa and Antalya, Turkey. At the end of the study, 8 fish species belongs to 4 order
and 8 family from Chondrichthyes (Cartilaginous fishes) and 59 fish species belongs to 9 order and 24 family from Osteichthyes (Bony fishes), in total of 67
species of Turkish fauna were determined. Considering the habitat of determined species, it is seen that the benthic species are the most exhibited to the public
aquariums with 57 species. Subsequently, 6 semipelagic, 3 epipelagic and 1 pelagic species were determined. Also examining the distribition of species in
Turkish seas, 40 fish species from Black Sea, 48 species from Marmara Sea, 62 species from Aegean Sea and from Mediterranean Sea can be seen in the
public aquariums of Turkey.

Keywords: Public aquariums, Marine fishes, Turkey.

Ozet Diinya capinda halk akvaryumlarina ve deniz canlilarina olan ilgi giderek artmaktadir. Bu duruma paralel olarak Tiirkiye'de de halk akvaryumlari ilgi
cekmeye baglamistir. Calismada istanbul, Ankara, Bursa ve Antalya’da bulunan halk akvaryumlarindaki sistemler ve sergilenen tiirler incelenmis, yetkilileri ile
yiiz yiize gorligmeler yapilmistir. Calisma sonucunda, Chondrichthyes (kikirdakli baliklar) grubundan 4 ordo ve 8 familyaya ait 8 tiir, Osteichthyes (kemikli
baliklar) grubundan ise 9 ordo ve 24 familya ait 59 tiir olmak (izere toplamda 67 adet Tiirkiye sularindan kayit edilmis balik tiirii tespit edilmistir. Tespit edilen
tirlerin habitatlari incelendiginde 57 tlirle en gok bentik tiirlerin halk akvaryumlarinda tercih edildigi gérilmstir. Bundan baska 6 adet semipelajik, 3 adet
epipelajik ve 1 adet pelajik tir tespit edilmistir. Ayrica tiirlerin denizlerimizdeki dagilimi incelendiginde Karadeniz'de bulunan 40, Marmara Denizi'nde bulunan 48,
Ege Denizi'nde ve Akdeniz'de bulunan 62 tiiriin halk akvaryumlarinda sergilendigi belirlenmistir.

Anahtar kelimeler: Halk akvaryumlari, Deniz baliklari, Tirkiye.

GIRIS

Akvaryumlar, milyonlarca meraklisi olan popler bir ilgi
alani olarak gértlmektedir. Akvaryum sektoriiniin gelismesiyle
birlikte sucul canlilarin daha saglikli bir sekilde yapay
ortamlarda yagsatilabilmesi igin pek ok ekipmana ihtiyag
dogmustur. Bu ihtiyacin kargilanabilmesi amaciyla yeni
teknolojiler  gelistirilmistir. Glinimiizde akvaryum sektori
diinya capinda, yaklasik olarak 4500 tir tatlisu baligini, 1450
tir deniz baligini ve 650 omurgasiz tlrlni sergileyen kiresel
bir sanayi durumundadir (Miller-Morgan, 2010).

Akvaryumlarda tathsu canlilarinin  popllerligi  oldukca
eskilere dayansa da, deniz canlilarinin amatér ortamlarda
degderlendirilmesi 1990 yilindan sonra popliler hale gelmeye
baslamistir (FAO, 1995). Dinyada ilk halk akvaryumu
ingiltere’de Londra Regent's Park'ta “Fish House” ad! altinda
1853 yilinda agiimistir (Brunner, 2005). Bunu hizli bir sekilde

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

New York, Broadway’'de agilan A.B.D.nin ilk halk akvaryumu
izlemistir. Detroit, New York, Philadelphia ve San Fransisco
gibi  A.B.D./nin blylk sehirlerinin tamaminda halk
akvaryumlari agilmistir. Ginimlzde dinyada farkli boyutlarda
gorsel, mize, egitim, tir ve biyolojik ¢esitliligi korumak amagli
islevleri olan ve ziyaret edilebilen 400°e yakin halk akvaryumu
bulunmaktadir (Tdrkmen vd., 2011) ve bunlarin 100°'den
fazlasi 1990 yilindan sonra agilmistir. Halk akvaryumlari ve
hayvanat bahceleri diinya ¢apinda yillik yaklasik olarak 450
milyondan fazla ziyaretgi gekmektedir. Bu anlamda buyuk bir
egitim alani 6zelli§i yaninda ekonomik etkiye de sahiptirler
(Penning vd., 2009). Son verilere gore dinya akvaryum
sektoriinin yaklagik 6 milyar $'llk bir paya sahip oldugu
bildirilirken, bu sektére halk akvaryumlarinin, stis havuzlarinin
ve bunlara bagl birimlerin de eklenmesi ile bu rakamin 15
milyar $'a ulagtigi bildirilmektedir (Kumar vd., 2007).
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Tlrkiye'de deniz akvaryumlarina olan ilgi 6zellikle 2000'li
yillarin baginda baglamis ve giderek artig gostermistir. 2011
yilinda gerceklestirilen yaklasik 3.500.000 $'lik toplam tatlisu
ve deniz baliklari ithalatinin %60’k kismi tatlisu baliklarina,
geri kalan %40’k kismi ise deniz baliklarina aittir (TUiK,
2012). Ulkemizde ilk halk akvaryumu “Turkuazoo” adi altinda
Ekim 2009'da istanbul'da agilmistir. Turkuazoo Akvaryumu
1,5 yilda 90.000'i yabanci olmak lizere yaklasik 1,5 milyon kisi
ziyaret etmistir (Turkuazoo, 2012). Turkuazoo gibi Ulkemizde
bulunan diger halk akvaryumlari da deniz canlilarina
dokunabilecek kadar yaklasmamizi saglayan, gezi tinelleri ve
birgok deniz tiriinli barindiran farkli temalar ile etkileyici boyut
ve formlardadir. Halk akvaryumlari ziyaretgiler icin eglence
merkezi olmasinin yaninda, igerik zengini pano ve interaktif
alanlar sayesinde insanlarin, denizler ve yasayan canlilar
acisindan bilgilenmesine ve 06zellikle cocuk ziyaretgilerin
editimlerine biyuk katk saglamaktadir.

Ukemizde akvaryum sektdriiniin  genel  yapisini
incelemeye yonelik bilimsel ¢alismalar oldukga azdir. Ttrkmen
ve Alpbaz (2001) (ilkemize ithal edilen tlrlerin tespiti lizerinde
calismiglardir. Halk bazinda genel profilin gikariimasi adina
Hekimoglu vd. (2005) izmir, Celik vd. (2010) Istanbul,
Kiligerkan ve Cek (2011) Hatay, Kanyllmaz vd. (2013) ile
Gumis vd. (2014) ise Antalya illerinde calismalar
yapmiglardir. TUrkmen ve Karadal (2012) akvaryumlarda
bulunan eklembacakl tiirleri izerine bir calisma yapmiglardir.
Deniz akvaryumlarinda genel profilin belirlenmesi konusunda
Tiirkmen ve Aktug (2011) izmir igin bir alisma yapmislardir.
Halk akvaryumlari hakkinda en yeni ¢alisma ise Tlrkmen vd.

(2011) tarafindan yapilmistir. Bu c¢alismada Tiirkiye
denizlerindeki  bazi  kemikli  balik tirlerinin  deniz
akvaryumlarina  kazandirilmasi  Uzerinde  durulmustur.

Ulkemizde konuyla ilgili kapsamli bilimsel galismalarin
yapllmas sektérin daha yakindan incelenebilmesi icin
onemlidir. Bu calisma ile Turkiye'de bulunan halk
akvaryumlarinda sergilenen Tirkiye deniz baliklari faunasina
ait deniz baliklar tirlerinin neler oldugu sorusuna cevap

aranmigtir.  Ayrica tirlerin - gesitli  biyolojik 6zellikleri de
listelenmis ve yerli tirlerin sergilenmesi konusu tartigiimistir.

MATERYAL VE YONTEM

Caligmada, lIstanbulda iki  (Turkuazoo, istanbul
Akvaryum), Ankara’da iki (Aqua Vega, Deniz Dinyasi),
Bursa’da bir (Kaplikaya Cazibe Merkezi) ve Antalya’da bir
(Antalya Aquarium) olmak (izere 6 adet halk akvaryumu
incelenmistir. ~ Calisma  2012-2013  yillari  arasinda
gerceklestirilmistir. Isletmeler ziyaret edilerek sozlii ve yazili
bilgiler edinilmistir. Bu bilgiler, isletmelerde bulunan Tirkiye
deniz balik tirleri ve isletmelerde karsilasilan genel sorunlari
icermektedir.

Arastirma konusunu olusturan balik tiirleri, yapilan anket
calismasi sonucunda tespit edildikten sonra literatiire dayali
calisma vyapilmis ve tirler hakkinda bilgiler listelenmistir
(TGrkmen ve Alpbaz, 2001). Bu bilgiler dogrultusunda
kikirdakli ve kemikli balik tlirleri, Fricker vd. (2007)'a gore
yasama alanlari, denizlerimizdeki dagilimlari, sistematikte yer
aldiklari ordo ve familya adlari, tir adlari ve Tirkge isimlerini
gosteren tablolar halinde sunulmustur (Tablo 2, 3). Ayrica
tespit edilen balik tirlerinin habitat (bentik, semipelajik,
epipelajik, pelajik) ve denizlerimizdeki dagilimlar (Karadeniz,
Marmara Denizi, Ege Denizi, Akdeniz) yiizdesel grafikler ile
gOsterilmistir (Sekil 1a, b).

BULGULAR

Bu arastrma sonucunda (lkemizde faaliyet halinde
istanbul’da 2 (Turkuazoo, Istanbul Akvaryum), Ankara'da 2
(Aqua Vega, Deniz Diinyasi), Bursa'da 1 (Kaplikaya Cazibe
Merkezi) ve Antalya’da 1 (Antalya Aquarium) olmak Uzere 6
adet, Eskisehirde yapim asamasinda 1 adet halk akvaryumu
bulundugu tespit edilmistir. Ulkemizde faaliyette olan
akvaryumlarin bazi 6zellikleri Tablo 1'de belirtilmigtir.

Tablo 1. Tirkiye'de aktif olarak faaliyet gosteren halk akvaryumlari ve bazi ézellikleri

Table 1. Public aquariums that is active in Turkey and some of the features

Bulundugu Agcilis Su Kapasitesi Tank Sayisi Canli Sayisi  Tematik Grup

LTI LS Sehir Yil (md) (adet) (adet) Sayisi (adet)
Turkuazoo istanbul 2009 4.500 43 10.000 12
istanbul Akvaryum istanbul 2011 6.800 64 15.000 17
Aqua Vega Ankara 2012 5.000 40 12.000 18
Deniz Diinyas| Ankara 2010 1.150 18 4.000 3
Kaplikaya Cazibe Merkezi Bursa 2011 5.000 17 8.000 -
Antalya Aquarium Antalya 2012 4.500 42 7.000 11

Calisma sonucunda, Chondrichthyes (Kikirdakli baliklar)
ve Osteichthyes (Kemikli baliklar) sistematik gruplarindan
toplamda 67 yerli balik tiirli tespit edilmistir.

Chondrichthyes grubundan 4 ordo, 8 familya ve 8 yerli balik
tlrG halk akvaryumlarinda bulunmaktadir (Tablo 2). Bu grup
icerisinde  Scyliorhinidae,  Carcharhinidae,  Trakidae,

128



The marine fish species belongs to Turkish fauna exhibited in public aquariums

Squatinidae, Rhinobatidae, Rajidae, Dasyatidae ve
Myliobatidae familyalarindan birer tlr tespit edilmistir.

Osteichthyes grubundan ise 9 ordo, 24 familya ve 59 yerli
balik tiirli halk akvaryumlarinda bulunmaktadir. Bu grup
icerisinde  Sparidae  familyasindan 17,  Serranidae
familyasindan 6, Labridae familyasindan 6, Acipenseridae
familyasindan 4, Carangidae familyasindan 3, Scorpaenidae
familyasindan 3, Mullidae familyasindan 2, Triglidae
familyasindan 2, Salmonidae, Anguillidae, Muraenidae,
Congridae,  Syngnathidae, = Moronidae, ~ Apogonidae,
Pomatomidae, Coryphaenidae, Pomacentridae, Siganidae,
Gobiidae, Mugillidae, Scophthalmidae, Soleidae ve Balistidae
familyalarindan birer tiir tespit edilmistir.

Tespit edilen tlrlerin habitatlari incelendiginde 57 tiirle en
cok bentik tlrlerin halk akvaryumlarinda sergilendigi
gorilmastir. Bunu takiben 6 adet semipelajik, 3 adet
epipelajik ve 1 adet pelajik tir tespit edilmistir. Habitatlara
gore tur sayilarininylizdesel dagilimi Sekil 1a’de gosterilmistir.

Tespit edilen  tdrlerin  denizlerimizdeki ~ dagilimi
incelendiginde Karadeniz'de bulunan 40, Marmara Denizi'nde
bulunan 48, Ege Denizi’'nde ve Akdeniz’de bulunan 62 tiirin
halk  akvaryumlarinda  sergilenebildigi  goriilmektedir.
Denizlerimizdeki dagilimlarina gore tiir sayilarinin yiizdesel
dagilimi Sekil 1b’de gdsterilmistir.

Calisma stiresince isletmelerle yapilan sozli ve yazil
gorismeler ile sirketlerin genel sorunlarina da deginilmistir.
Yurt digindaki halk akvaryumlarina mize mantigi ile
yaklasildig, tlkemizde ise ticari agidan yaklagildigi izlenimi
kayit edilmistir. Projelerin yapimi agsamasinda finansor sirket
tarafindan isler aceleye getirimekte ve acilis tarihleri 6ne
cekilmekte bunun sonucunda ise uyumlari tamamlanamayan

canlilarin ~ 6lum  riskinin  arttidl  belirtimistir. ~ Halk
akvaryumlarinda  ziyaretgilerin  canlilarla i¢ ice olma
konusundaki  egitimsizlijinden  kaynaklanan  sorunlardan

bazilari ise acik tanklardaki canlilara dokunma, tanitici
brostirleri tanklarin i¢ine atma ve yazili uyarilara ragmen flasli
fotograf gekimi yapma gibidir.

Epipelajik .
4% Pelajik

Semipelajik 1%

9%
a
Bentik
86%
Akdeniz Ka{;ﬂ;“"
29%
b
Mar Denizi
Ege Denizi mm;;;, S
29%

Sekil 1. a: Habitatlara gore tir sayilarinin dagilimi, b: denizlerimize gore tir
sayilarinin dagilimi

Figure 1. a: The distribution of the number of species according to habitats,
b: the distribution of the number of species according to our seas

Tablo 2. Halk akvaryumlarinda bulunan Tirkiye denizlerine ait kikirdakli deniz baliklari
Table 2. Cartilaginous marine fishes of the Turkish seas located in public aquariums

Denizlerimizdeki

Tiir Adi Tiirkge Adi Ordo Familya Habitat Dagilimi
Scyliorhinus stellaris Kedibaligi Carcharhiniformes Scyliorhinidae B M, E, A
Carcharinus melanopterus Siyah YUzgegli Kdpekbaligi Carcharhiniformes Carcharhinidae B DA
Mustelus mustelus Adi Kopekbaligi Carcharhiniformes Trakidae B M, E, A
Squatina squatina Keler Squatiniformes Squatinidae B K,M,E A
Rhinobatos rhinobatos Kemane Baligi Rajiformes Rhinobatidae B E,A
Raja clavata Dikenli Vatoz Rajiformes Rajidae B K, M, E, A
Dasyatis pastinaca igneli Vatoz Myliobatiformes Dasyatidae B K, M, E, A
Myliobatis aquila Cuguna Myliobatiformes Myliobatidae SP M, E, A
B: Bentik, SP: Semipelajik, K: Karadeniz, M: Marmara Denizi, E: Ege Denizi, A: Akdeniz, DA: Dogu Akdeniz
Tablo 3. Halk akvaryumlarinda bulunan Tiirkiye denizlerine ait kemikli deniz baliklari
Table 3. Bony marine fishes of the Turkish seas located in public aquariums

Tiir Adi Tiirkge Adi Ordo Familya Habitat De"';'ef Lt
agilimi

Acipenser gueldenstaedtii Rus Mersin Balig Acipenseriformes Acipenseridae B K, M
Acipenser stellatus Mersin Baligi Acipenseriformes Acipenseridae B K,M
Acipenser sturio Kolan Baligi Acipenseriformes Acipenseridae B K, M, KE
Huso huso Mersin Morinasi Acipenseriformes Acipenseridae SP K, M
Salmo trutta labrax Deniz Alasi Salmoniformes Salmonidae SP DK
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Anguilla anguilla Yilanbaligi Anguilliformes Anguillidae B K, M, E, A
Muraena helena Mren Anguilliformes Muraenidae B E,A
Conger conger Migri Anguilliformes Congridae B K, M, E, A
Hippocampus hippocampus Denizati Syngnathiformes Syngnathidae B K,M,E, A
Anthias anthias Berber Baligi Perciformes Serranidae B E,A
Epinephelus aeneus Lahos Perciformes Serranidae B E A
Epinephelus costae Lahos Perciformes Serranidae B E,A
Epinephelus marginatus Orfoz Perciformes Serranidae B E A
Serranus cabrilla Aslil Hani Perciformes Serranidae B K,M E A
Serranus scriba Yazili Hani Perciformes Serranidae B K, M, E,A
Dicentrarchus labrax Levrek Perciformes Moronidae B K,M,E, A
Apogon imberbis Kardinal Baligi Perciformes Apogonidae B E A
Pomatamus saltator Liifer Perciformes Pomatomidae P K,M E A
Campogramma glaycos Giplak Perciformes Carangidae EP E,A
Seriola dumerili Sarikuyruk Perciformes Carangidae SP E,A
Trachurus mediterraneus Sarikuyruk Istavrit Perciformes Carangidae SP K, M, E, A
Coryphaena hippurus Lambuga Perciformes Coryphaenidae EP E,A
Mullus barbatus Barbun Perciformes Mullidae B K, M, E,A
Mullus surmelatus Tekir Perciformes Mullidae B K,M,E, A
Boops boops Kupes Perciformes Sparidae SP K,M, E, A
Dentex dentex Sinagrit Perciformes Sparidae B K, M, E, A
Diplodus annularis isparoz Perciformes Sparidae B K,M E A
Diplodus puntazzo Sivriburun Karagdz Perciformes Sparidae B K, M, E, A
Diplodus sargus Sargoz Perciformes Sparidae B K, M, E, A
Diplodus vulgaris Karag6z Perciformes Sparidae B K, M, E, A
Lithognathus mormyrus Mirmir Perciformes Sparidae B M, E A
Oblada melanura Melanur Perciformes Sparidae B K, M, E, A
Pagellus acarne Yabani Mercan Perciformes Sparidae B E A
Pagellus bogaraveo Mandag6z Mercan Perciformes Sparidae B E,A
Pagellus erythrinus Kirma Mercan Perciformes Sparidae B K, M, E, A
Pagrus auriga Gizgili Mercan Perciformes Sparidae B E,A
Pagrus caeruleostictus Antenli Mercan Perciformes Sparidae B E A
Pagrus pagrus Fangri Perciformes Sparidae B M, E, A
Sarpa salpa Salpa Perciformes Sparidae B K, M, E, A
Sparus aurata Gipura Perciformes Sparidae B K, M, E, A
Spandyliosoma cantharus iskatari Perciformes Sparidae B K,M,E, A
Chromis chromis Papaz Baligi Perciformes Pomacentridae B KM, E, A
Coris julis Gelin Baligi Perciformes Labridae B K, M, E, A
Labrus merula Lapin Perciformes Labridae B M, E, A
Labrus viridis Lapin Perciformes Labridae B K,M,E, A
Symphodus mediterraneus Cirgir Perciformes Labridae B M, E, A
Symphodus tinca Circir Perciformes Labridae B K, M, E, A
Thalassoma pavo Giin Balig Perciformes Labridae B E,A
Siganus rivulatus Sokar Perciformes Siganidae B E,A
Gobius niger Kayabaligi Perciformes Gobiidae B K, M, E, A
Mugil cephalus Topan Kefal Mugilliformes Mugillidae EP K, M, E, A
Scorpaena notata Benekli Iskorpit Scorpaeniformes Scorpaenidae B K,M E A
Scorpaena porcus Lipsoz Scorpaeniformes Scorpaenidae B K,M, E, A
Scorpaena scrofa Adabeyi Scorpaeniformes Scorpaenidae B M,E, A
Trigla lucerna Kirlangig Scorpaeniformes Triglidae B K, M, E, A
Trigloporus lastoviza Mazak Scorpaeniformes Triglidae B M, E A
Scophthalmus maximus Kalkan Pleuronectiformes Scophthalmidae B E,A
Solea solea Dil Baligi Pleuronectiformes Soleidae B K, M, E, A
Balistes carolinensis Cltre Baligi Tetraodontiformes Balistidae B K,M,E A
B: Bentik, SP: Semipelajik, EP: Epipelajik, P: Pelajik, K: Karadeniz, M: Marmara Denizi, E: Ege Denizi, A: Akdeniz, KE: Kuzey Ege, DK: Dogu Karadeniz

TARTISMA VE SONUG

Calisma bulgularina gére, halk akvaryumlarinda en gok
tercih edilen turlerin (17 tur ile) Sparidae familyasina ait
oldugu bulunmustur. Sparidae familyasi Uyelerinden ¢ipura
basta olmak Uzere karagdz ve mercan gibi yetistiricilikte ve
avcilikta oldukga poptler tirlerin sergilendigi goriilmstr.
Halk akvaryumlarinda bu anlamda halk tarafindan taninan
popdler tirlerin cokga tercih edildigi anlagilmistir.

Tlrlerin ~ habitatlarina  gbre  yapilan  siniflandirma
sonucunda halk akvaryumlarinda en ¢ok bentik tirlerin
sergilendigi tespit edilmistir. Yetistiricilik isletmelerinde oldugu
gibi halk akvaryumlarindaki sular da, kum filtresi, biyolojik
filtre, protein siizici vb. gibi filtrelerden gegirilerek tekrar
sisteme verilen bir kapall devre sisteminde temizlenmektedir.
Trlerin denizlerimizdeki dagilimlari incelendiginde en fazla
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Ege Denizi ve Akdeniz’deki baliklarin sergilendigi tespit
edilmigtir. Can ve Bilecenoglu (2005) fauna benzerligi
bakimindan Karadeniz-Marmara ve Ege-Akdeniz olarak bir
ortaklagsmanin s6z konusu oldugunu, Karadeniz ile Marmara
Denizi'nin barindirdiklari ortak tir bakimindan %56 oraninda
ve Ege ile Akdeniz'in ise %83 oraninda fauna benzerligine
sahip olduklarini bildirmislerdir. Yapilan ¢alismada da Ege
Denizi ve Akdeniz'de bulunan tirlerden halk akvaryumlarinda
sergilenenlerinin sayilari esit ¢ikmistir. Bu sonu¢ fauna
benzerlikleri ile de desteklenmektedir. Tlrkmen vd. (2011) ise
ulkemizi gevreleyen denizlerin, birbirleriyle genis alanlar ya da
bogazlar yoluyla iliski halinde olsalar da, her bir denizin sahip
oldugu farkhi hidrografik ve topografik Ozelliklerin, deniz
canlilarini  belirgin ~ sekilde kontrol altinda tuttugunu
belirtmiglerdir. Tiirkiye'de bulunan halk akvaryumlarinda da
tematik ayrimlar, tirlerin bu 6zellikleri géz dnline alinarak
yaplimaktadir. Biyo-ekolojik 0zelliklerine gdre denizlerimizde
yasayan 70 kemikli balik tlrlinin deniz akvaryumlarinda ele
alinabilecegini belirtmiglerdir. Turkmen ve Aktug (2011) ise
yaptiklari galismalarinda deniz akvaryumlarinda ele alinan
tirlerin en fazla tang ve cerrah baliklarinin (Acanthuridae) ve
damsel ve palyago baliklarinin (Pomacentridae) yer aldigi
familyalara ait oldugunu bulmuslardir. Bu familyalarda bulunan
ve amatdr deniz akvaryumlarinda degderlendirilen tirler
genellikle renkli ve slis amagli bakimi yapilan tiirlerdir. Bu
calismada ise halk akvaryumlarinda bulunan 59 kemikli balik
tiri oldugu tespit edilmistir. Ancak bu tlirler deniz
akvaryumlarinda ele alinan tirlerin aksine daha genel
yayihimli ve halk arasinda da bilinen tlrlerdir.

Dinya genelinde deniz akvaryumlarinda sergilenen
canlilarin  biyik bir bolimi 06zellikle resif bdlgelerinden
yasadisi yapilan avcilik yolu ile saglanmaktadir. Giinlimiizde
sayica azalmig olan resif bolgelerinin ve barindirdigi tir
cesitliliginin - korunmasi amaciyla yerel tlirlere ydnelim
artmaktadir ~ (Tirkmen vd.,, 2011). Ayrica  deniz
akvaryumlarinda ele alinan baliklarin %95'i dogadan avcilik
yoluyla temin edilirken sadece %5'inin  yetistiriciligi
yapilmaktadir. Farkli familyalarda bulunan 84'ten fazla balik
trlinin  yetigtiriciliginin  yapilabilecegi ifade edilmektedir.
Ancak bu tirlerden sadece 26 tanesinin yer aldidi yetistiricilik
calismalari bulunmaktadir (Olivotto vd., 2003).

Calisma bulgularina gére Turkiye halk akvaryumlarinda 59
adet kemikli balik tirintn sergilendigi gérilmstur. Turkmen
vd. (2011) yaptiklarn galismalarinda ise Ttrkiye denizlerinde
bulunan 70 adet kemikli balik tirlinin deniz akvaryumlarina
kazandirilabilecegini  belirtmislerdir.  Mevcut  calismamiz
Tirkmen vd. (2011) ile karsilagtirildiginda 20 adet kemikli
balik tlrinln ortak oldugu tespit edilmistir. Bu tlirler, Labridae
familyasindan  Coris julis, Labrus merula, Symphodus
mediterranus, S. tinca, Thalassoma pavo, Gobidae
familyasindan Gobius niger, Sparidae familyasindan Diplodus
vulgaris, Oblada melanura, Pagrus auriga, Sarpa Salpa,
Serranidae familyasindan Anthias anthias, Serranus cabrilla,
S. scriba, Scorpaenidae familyasindan Scorpaena notata, S.
porcus, S. scrofa, Muraenidae familyasindan Muraena helena,

Siganidae familyasindan Siganus rivulatus, Apogonidae
familyasindan ~ Apogon  imberbis ve  Pomacentridae
familyasindan Chromis chromis olarak bulunmustur. Onerilen
tlrlerin yalnizca % 28,5 gibi bir oranin halk akvaryumlarinda
degerlendirildigi ortaya konulmustur. Gelisen sistemler ve
insanlarin farkli tirlere olan ilgisinin artmasi sonucunda bu
oranin da artacagi distintilmektedir.

Ulkemizde faaliyet halinde toplam 6 adet (ve yapim
asamasinda ise 1 adet) halk akvaryumu bulundugu
belirlenmistir. Turkiye’de halk akvaryumu algisinin oturmasiyla
birlikte bu alanlarda sergilenen canlilari tedarik eden firmalarin
da gelismeye bagsladigi izlenmektedir. Ulkemizde halk
akvaryumu sektdriiniin hakimi olan en énemli sirket, Okyanus
Akvaryum’dur. Calismamiza konu olan halk akvaryumlarindan
4 tanesi ve yapim agamasinda olan Eskisehir'deki akvaryum,
Okyanus Akvaryum tarafindan projelendirilmigtir. ~ Sirket,
Eskisehirde kurdugu “Dekor Tasarim ve Uretim Atdlyesi” ile
sektorin gelismesine ve yerlilesmesine blydk bir katki
sadlamistir. Balikesirin  Altinoluk beldesinde ise “Balik
Stoklama ve Karantina Tesisi” kuran sirket burada ise Ege ve
Akdeniz tirlerini bulundurmaktadir. 8 adet polyester ve 4 adet
betonarme havuzdaki toplam stoklama kapasitesi 3000 kg'dir.
Canlilar karantina siireclerini tamamladiktan sonra &zel
araglarla akvaryumlara nakledilmektedir (Okyanus Akvaryum,
2013).

Calisma bulgularinda da  belirtildigi  (zere halk
akvaryumlarinda  birgok  sorunla  karsilagilabilinmektedir.
Hekimoglu vd. (2005) hem akvaryumcularin hem de araci
kisilerin bakim ve Uretim konusunda bilgisiz olmalari sebebiyle
piyasaya duslk kalitede canl sirlildugini ve bu durumun
musteri memnuniyetsizliine neden oldugunu bildirmigtir.
Ayrica elektrik arizalarinin  sik olmasinin, ekipmanlarin
émiirlerini azalttigini not etmislerdir. Isletmedeki hastalik
durumlarinda tedavi ve bakimlarin zor olmasi da maddi
kayiplara yol agan diger bir unsur olarak not edilmistir. Bu
sorunlarin hemen hepsiyle halk akvaryumlarinda da sikga
karsilasiimaktadir. Akuakiiltirdeki son otuz yildaki gelismeler
deniz  akvaryumlarinin  teknik alandaki  karsilastiklari
problemlerin ¢zimlerine blyik oranda katki saglamistir.
Modern tank dizayni ve yapilari, pompa ve havalandirma
sistemleri, dezenfeksiyonda ozon ve UV kullanimi, mekanik
filtrasyon sistemleri, balik bakimi ve besleme teknikleri bu
katkilarin  bazilaridir. Teknolojik bu gelismeler sayesinde
denizel canlilarin akvaryumlara uyumlari ve sergilenmelerinde
basari orani artmistir (Hugurenin ve Colt, 1992; Goertemiller,
1993). Isletmelerle yapilan gériismeler sonucu belirtilen bu
sorunlarin ¢oz(mu igin ve genel egitim amagli galismalarin
yaplimakta oldugu belirtimektedir. Ornegin, kiglk yas
gruplarindan  baglanarak  okullar  tarafindan  geziler
dlzenlemesinin tesvik edilmesi, dokunma havuzlari ve gece
kamplari planlamalarinin etkili olabilecegi distnGimektedir.

Sonug olarak, diinya lizerinde gelismis ve gelismekte olan
ulkelerde halk akvaryumlari artik birer sosyal ihtiyag haline
gelmigslerdir. Gorsel olarak egitici ve dgretici bir vizyona da
sahip olan akvaryumlarin Ulkemizde de vyerini almaya
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baslamis olmalari ekoloji farkindaligini arttirmaktadir. Halk
akvaryumlarinda sergilenen tirlerin yerli tirlerden segilmesi
oldukga biyik bir avantaj saglamaktadir. Bu tirlerinin halk
akvaryumlarina kazandirimasi ekonomik fayda saglamasi
yaninda denizlerimizdeki gesitliligin yansitimasi agisindan
énemli gérilmektedir.
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Ozet: Bu galismada Homa lagiini’'nden (Ege Denizi, Tiirkiye) toplanan materyalden bentik diyatom tiirii Fogedia giffeniana’nin varligi rapor edilmistir. Tiirler 15k
mikroskopu altinda incelenerek, tiirlin morfolojik karakteristlikleri ayrintili olarak agiklanmigtir. Orijinal fotograflarin yaninda, ayrica tiriin cografik dagiimi ve
bulundugu substratum hakkinda bilgi verilmistir.

Anahtar kelimeler: Fogedia, Morphometik data, Homa Lagtinu, Dogu Akdeniz

Abstract: The study documents the occurrence of benthic diatom Fogedia giffeniana collected in the Homa lagoon (Aegean Sea, Turkey). Specimens were
examined under the light microscope and morphological characteristics of this species were given in detail. Apart from the photo documentation, some
information on the species geographical distribution patterns and the type of the substratum are also provided.

Keywords: Fogedia, Morphometric data, Homa Lagoon, Eastern Mediterranean

INTRODUCTION

Coastal lagoon ecosystems are a particular type of
estuarine systems which varies from freshwater media to
excessive salty water media. The present study is conducted
in Homa Lagoon, where there was a wide spectrum of
ecologically different biotopes and this allows the formation of
marine, brackish water and fresh water to form in the region.
The taxonomic composition of phytoplankton community in the
study area was examined only once during the last ten years
(Cirik et al., 1991) whereas benthic diatom surveys have been
conducted recently (Golak Sabanci 2010; 2011; 2012a, b;
2013). The studies on microphytobenthos are very limited in
comparison to pelagic component, and especially the
taxonomic literature on brackish water diatoms is quite
scattered. The detailed description of the taxonomy, ecology
and distribution of species obtained in this study will help both
the correct species to be recognised for future studies and the
development of a comprehensive diatom flora of the Aegean
coast.

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

The genus of Fogedia was established towards the end of
the 1990s based on the transfer of several taxa originally
described as Navicula s.I. by e.g. Foged (1975) (cf. Witkowski
et al., 1997; 2000). In Fogedia the most important characters
allowing it to be separated from Navicula s.str. include the
internal raphe slit being straight vs. strongly oblique in
Navicula s.str. and the presence of short, simple apical
external raphe endings instead of strongly hooked in the same
side as in Navicula s.str., e.g., Cox (1979), Lange-Bertalot
(2001), Witkowski et al. (2010). In addition, the valve face of
most Fogedia species bears a lateral area differing from those
observed either in Fallacia A. J. Stickle & D. G. Mann in F. E.
Round et al. (1990) or in Lyrella Karayeva (cf. Round et al.,
1990; Witkowski et al., 1997).

MATERIALS AND METHODS

The study area is located in Gediz Delta region (38°30' N,
26°55' E). The samples originate from Izmir. Gediz Delta
(20400 ha), which consists of fresh water and salt water
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marshes (5000 ha), bays and salt pans (3300 ha) and the
lagoonary areas which form the typical Mediterranean delta
ecosystem. The average rainfall and temperature of the area
are 544.2 mm and 16.8°C respectively. In the Gediz Delta
region, which includes the study area, there are four lagoons:
Homa (1800 ha), Gilazmak (725 ha), Tas (500 ha) and
Kirdeniz (450 ha). Homa Lagoon (38° 33', 10" N, 26° 49', 50",
E) is located 25 km northwest of the Gulf of Izmir and
bordered by the town of Menemen (Fig. 1). Located adjacent
to Camalti Saltpan and Izmir Bird Sancturay, the lagoon has a
surface area of 1800 hectares (ha) and its depth ranges
between 0.5 and 1.5 meter. Homa lagoon is one of the most
important lagoons on the Aegean coast of Turkey, being a
biodiversity hotspot. Because of its enormous species
diversity and natural habitats, the lagoon was included in the
important wetlands list in the Ramsar Convention.

Figure 1. Map of the research area (Homa Lagoon, Turkey)

Periphyton sampling included epipelic algae, epiphytic
algae, and epilithic algae. Epipelic diatom samples were taken
by using cylindric plexiglas corers (13 cm long x 6.1 cm i.d.).
The sediment corers were left undisturbed for 24 h. During the
exposure period, the corers were artificially illuminated for 2 h.
After the waiting period, the sample from the upper part of 0-2
cm was taken and transferred to 250 ml polythene bottles
containing distilled water (Ribeiro et al., 2003). For the
collection of epiphytic diatom samples, the macroalgae Ulva
lactuca Linnaeus was chosen in the research region.
Specimens of Ulva lactuca were placed in a large 11 sample
container until it was about half full and 100-200 ml of distilled
water was added. After that, the sealed container was shaken
vigorously for ca. 60 seconds. The substrate was then
brushed gently to remove the remaining attached diatoms and
the suspension was decanted in a 250 ml bottle (Aligizaki and
Nikolaidis, 2006). For the identification of epilithic diatoms,
stones sized between 15-20 cm in diameter were collected.
The stones were chosen as randomly as possible. From them,
only those that were not smoothered with filamentous algae
and had an obvious diatom film were taken into consideration.
The selected stones were placed in a plastic bath of 1l filled

with 200 ml of distilled water. The upper parts of the stones
were brushed with a hard toothbrush and finally the mixture
was decanted into the 250 ml polythene bottles (Winter and
Duthie, 2000). Finally, all bottles containing epipelic, epiphytic
and epilithic diatom samples were fixed with formaldehyde
solution (4% final concentration). Permanent slides for the
identification of diatoms were prepared from the same sample.
The cleaning of the diatoms involved 10% HCI, 30% H2SOs,
KMnO; and oxalic acid (Christiansen, 1988). Cleaned diatoms
were mounted permanently on slides with Naphrax and
identified at 1000x magnification by means of phase-contrast
optics with OLYMPUS x 100 Plan-apochromatic oil immersion
objectives. Identification at species level was made following
descriptions of Witkowski et al. (2000) and Witkowski et al.
(2010).

RESULTS AND DISCUSSION

Fogedia giffeniana (N. Foged) Witkowski, Lange-Bertalot,
Metzeltin & Bafana in Witkowski, Metzeltin, Lange-Bertalot &
Bafana 1997

Original publication: Witkowski, A., Metzeltin, D. Lange-
Bertalot, H. & Bafana, G. (1997). Fogedia gen. nov.
(Bacillariophyceae), a new naviculoid genus from the marine
littoral. Nova Hedwigia 65: 79-98, 92 figs, 2 tables.

Basionym: Navicula giffeniana Foged
Homotypic Synonym: Navicula giffeniana Foged 1975

Description: Valves broadly lanceolate with slightly
protracted apices, 22.45 to 27.20 um long, 8.35 to 9.55 ym
wide (Fig. 2).

Figure 2. Micrographs of Fogedia giffeniana showing valve view. Scale bar =
10 pm.
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The transapical striae (11-12 in 10 pym) vary from parallel
in the valve centre to strongly radiate at apices. Morphometric
data determined for F. giffeniana, especially valve length and
striae density (number of transapical striae in 10 um) showed
differences with Witkowski et al. (2000). The valve length for
F. giffeniana was smaller in our samples than that reported by
Witkowski et al. (2000) (26-37 um long). Likewise, the stria
density for this species in our samples was less in comparison
to that given by Witkowski et al. (2000) (12-14 in 10 um).

Ecology and Distribution: Fogedia giffeniana was found
only in epipelic and epiphytic diatom assemblages. It has not
been reported from epilithic samples so far. When the
distributions of this species according to the stations were
examined, F. giffeniana occurred only at stations 1 and 2.
The station 1 is the deepest station and throughout the
sampling period the water depth is approximately 1.5 m. The
station is exposed to the wave action and the sea floor is
covered with gravel and sand. The station 2 is located in the
region where the sea water is mixing with the lagoon water.
This station is a little more sheltered than station 1 and has
soft sediment substrate. Station 3 and 4 are less affected by
sea water in comparison to the other stations and this species
has not been reported there. This species originates from
warm waters (Witkowski et al., 2010). It has been reported
thus far from the western Indian Ocean (Oman, Yemen,
Kenya) and from the Mediterranean Sea (Witkowski et al.,
2000; Witkowski, A. unpubl.).

Fogedia giffeniana from Bacillariophyceae were reported
for the first time from Turkish coastal waters. The species
identified in this study is relatively uncommon species.
Similarly, there have been no records of the genus Fogedia
predominance in diatom assemblages in the entire world, only
except in F. geisslerae, which was found in the North Sea at
Rm Island, Denmark (Witkowski, unpubl). So far, eight
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Ozet: Bu calismada, beslenme, tibbi tedavi ve kozmetik endiistrisinde kullanimi séz konusu olan 6 gesit bitkisel yagin Daphnia magna akut hareketsizlik testi ile
etkili konsantrasyolari (ECso) belirlenmistir. Toksisite testlerinde Biberiye, Okaliptiis, Uziim Cekirdegi, Kekik, Cay Agaci, Bugday 6zl yaglar test maddesi olarak
kullanilmistir. Tim yaglarin etki konsantrasyonlari karsilastiriidiginda (ECso) Kekik yaginin digerlerine gére daha toksik oldugu belirlenmistir.

Anahtar kelimeler: Ugucu yaglar, Akut toksisite, Daphnia magna, Hareketsizlik testi.
Abstract: In this study, effective concentrations (ECso) of six natural essential oils as Rosemary, Eucalyptus, Grape Seed, Thyme, Tea Tree, Wheat Germ Qil.

This oils are used in supplement in diet, medical treatments and cosmetics industries. In this study, the aquatic toxicity of the oils were examined by using
Daphnia magna acute immobilization test. According to the toxicity tests results, Thyme Oil were found to be more toxic among the other oils when comparing

the ECso values.

Keywords: Essential Oil, Acute toxicity, Daphnia magna, Immobilization test

INTRODUCTION

In this study, aquatic toxicity of the essential oils as
Rosemary oil (RO), TeaTree oil (TTO), Wheat Germ Oil
(WGO), Grape seed OQil (GSO), Thyme oil (TO) and
Eucalyptus QOil (EO) were tested. Essential oils have been
widely used for bactericidal, virucidal, fungicidal,
antiparasitical,  insecticidal, medicinal and  cosmetic
applications, especially recently in pharmaceutical, sanitary,
cosmetic, and agricultural and food industries. Essential oils
are volatile, natural, complex compounds and are formed by
aromatic plants as secondary metabolites (Reuveni et al.
1984, Bakkali et al. 2008, Evandri et al. 2005).

Essential oils are extracted from various aromatic plants
generally localized in temperate to warm countries like
Mediterranean and tropical countries. They are liquid, volatile,
limpid and rarely colored, lipid soluble and soluble in organic
solvents with a generally lower density than that of water.
They can be synthesized by all plant organs, i.e. buds,
flowers, leaves, stems, twigs, seeds, fruits, roots, wood.
(Bakkali et al. 2008, Miresmailli et al. 2006). Essential oils
have been largely employed for their antibacterial, antifungal
and insecticidal activities (Ozcan and Arslan 2011). At
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present, approximately 3000 essential oils are known, 300 of
which are commercially important especially for the
pharmaceutical, agronomic, food, sanitary, cosmetic and
perfume industries. Essential oils or some of their components
are used in perfumes and make-up products, in sanitary
products, in dentistry, in agriculture, as food preservers and
additives, in perfumes, creams, soaps, as flavor additives for
food, as fragrances for household cleaning products and as
industrial solvents and as natural remedies, (Bakkali et al.
2008, Perry et al. 2003). Moreover, essential oils are used in
massages as mixtures with vegetal oil or in baths but most
frequently in aromatherapy. Some essential oils appear to
exhibit particular medicinal properties that have been claimed
to cure one or another organ dysfunction or systemic disorder
(Silva et al. 2003, Hajhashemi et al. 2003, Perry et al. 2003).

This literature knowledges shows that the essential oils
used widely and discharged and accumulated in aquatic
environment. The lack of information about the toxicity of
these essential oils on aquatic organisms courage we to study
and test of their toxicity using Daphnia magna immobilization
test.
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Daphnia magna is one of the most important fresh water
species widely employed in ecotoxicity testing procedures
through the world. Except for fish and more recently algae,
chronic and acute tests with D. magna are among the most
frequently performed standardized studies in aquatic
toxicology (OECD 2004). D. magna has been used
extensively to determine the toxicity of chemicals, effluents,
and water and sediment samples and has been demonstrated
to be sensitive to many environmental contaminants (Le Blanc
1980, Parlak et al. 2010). The choice of D. magna for use as a
standard test species was strongly influenced by the following
factors: reproduction is normally parthenogenetic, which
allows the maintenance and testing of clones; it can be
cultured in the laboratory; it represents the zooplankton
community, a major element of the freshwater food chain; as a
species of worldwide occurrence, the ecological relevance of
the test results is recognized. Daphnids are important
invertebrate species in aquatic food webs. Most daphnids are
cyclic partheogenetic species capable of both asexual and
sexual reproduction. Laboratory cultures of Daphnids are
typically maintained in partenogenetic state (Le Blanc 1980,
Parlak et al. 2010).

Ecotoxicology can be loosely defined as the effects of
pollutants on natural ecosystems. Although data from acute
toxicity testing of single animal may be regarded as
overly simplistic, they are often the starting point for assessing
ecotoxicity (Hammer et al. 2006). Data describing the aquatic
ecotoxicity of essential oils are very limited.

In our study, considering the knowledge above, we have
attempted to determine the acute toxic effects of RO, TTO,
WHO, GSO, TO and EO using D.magna and taking
immobilized individual into account. As it is well known the
toxicity of chemicals were ranged according to species.
Although the toxic effects of six essential oils on some acari
and bacteria species examined (Laborda et al. 2013), there
are lack of information about the toxic effect on aquatic
organisms and Daphnids.

MATERIAL AND METHODS

We used several essential oils which are Rosemary oil
(RO), Tea Tree oil (TTO), Wheat Germ Oil (WGO), Grape
seed Qil (GSO), Thyme oil (TO) and Eucalyptus Oil (EO) for
tests. Stock solutions were prepared as 10 ppm of all
essential oils by dissolving the chemicals with
Dimethylsulphoxide (DMSO) (Sigma, Cat. No: 67-68-5). From
the stock solutions, five experimental concentrations of five
essential oils and four concentration of thyme oil (Table 1)
were used by dilutions from stock solutions in order to
determine the acute toxicity.

Controls accompanying the experiments consisted of
untreated negative controls (Filtered Fresh Water: FFW),
solvent control (DMSO: 1ml/10ml) and 104 M CdCl
(100p1/10ml; Sigma, Cat no: 7790-78-5) as a positive control.

Daphnia magna is one of the most important fresh water
species employed in ecotoxicity testing for effluents, water
and sediment samples, chemicals and complex mixture
(Parlak et al., 2010). D. magna is a species of zooplankton.
Due to its worldwide distribution and adaptability to laboratory
culture, Daphnia has long been employed as a representative
species for testing chemicals (OECD 2004).

The acute toxicity tests were carried out in accordance with
the guidelines of the Organization for Economic Cooperation
and Development (Test no. 202, Daphniasp., Acute
Immobilization Test) (OECD, 2004). D. magna cultures
consisted of glass beakers containing culture medium and 20
daphnids. Culture medium was renewed and offspring
produced discarded twice weekly. Brood daphnids were
discarded after 4 weeks in culture and replaced with neonatal
organisms. Cultures were maintained at 21 + 0.5 °C under
18-h light: 6-h dark photoperiod. The Daphnia were fed
75x106/ml cells the unicellular green algae Selenastrum
copricornutum was cultured in Bristol medium. These culture
conditions maintained the daphnids in the parteogenetic
reproductive stage.

The primary objective of the 48-hour toxicity test using
Daphnia magna. Is to evaluate the acute toxicity of essential
oils on freshwater crustaceans. The test is conducted in small
beakers or standard test tubes, and often incorporates
replication (e.g., 5 organisms in each of 4 replicates). The
measurement endpoints generally evaluated are the 48-hour
LCso (for survival), and the 48-hour ECso (for immobility). The
acute test was performed in accordance to the standard
protocol for D. magna immobilization test (OECD 2004). 5
neonates aged less than 24 h, divided in to four groups were
exposed to each concentration of essential oils for 48 h in a
static test. The test containers used were 20-ml glass beakers
filled with 10 ml of test solution. The test was performed at 20
+ 2°C under 18-h light: 6-h dark photoperiod. Numbers of
mobile and immobile specimens were registered after 24 and
48 h; pH and oxygen were measured in the controls and at the
highest test concentrations. During the experiments, these
physical and chemical variables were measured daily. At the
end of the acute toxicity tests, the organisms were observed
under a stereomicroscope, and the number of dead neonates
in the four replicates was counted and used to determine the
48-h LCxo.

The LC50's were calculated by probit analysis using
Toxicologist 1.00 (1990) statistical software. All data were
tested for statistical significance using a Student-t test.

RESULTS

Essential oil (RO, TTO, WHO, GSO, EO) bioassay with
daphnia 5 concentration was used and 4 concentration was
used for TO (Table 1). The summary of 24-h and 48-h acute
toxicity of essential oils of 6 essential oils presented in
Figures. In this study the 95% confidence limits overlap and
dose-response relationship was defined.
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Concentrations of Thyme oil (TO) were found to be more  medium. In the meantime, any death was found in the control
toxic in the test. The number of Immobilize Daphnids rates  group (Table 2, Figure 3).
was increasing parallel to increasing concentrations in all test

Table 1. Concentrations of esential oils.

Essential Qils Physical State and Appearance Molecular Weight (d) Concentrations (mg/L)
Rosemary Qil (RO) Liquid 0.8015 4.01, 8.02, 20.04, 48.09, 100.19
Tea Tree Qil (TTO) Liquid 0.8043 4.02,8.041,12.061, 20.1013, 40.205
Wheat Germ Oil (WGO) Liquid 0.8057 4.03, 12.08, 20.1, 48.3, 100.7
Grape Seed Oil (GSO) Liquid 0.7456 3.728,11.184, 18.64, 44.74,93.2
Thyme Oil (TO) Liquid 0.8136 3.051,5.085, 12.204, 54.425
Eucalyptus Oil (EO) Liquid 0.8446 2253, 33.78, 45.05, 56.31, 67.57

Table 2. Acute test results of essential oils.

Essential Oil Concentrations mg/L Total Number of Individual Number of Immobilization % Number of observed Immobilization
Control 20 0 0
Negative (DMSO) 0 0
Positive (CdCI2) 20 20 100
Rosemary Oil (RO)
4.01 20 4 20
8.02 20 8* 40
20.04 20 13* 65
48.09 20 17* 85
100.19 20 20 100
Tea Tree Oil (TTO)
4.02 20 2* 10
8.041 20 3* 15
12.061 20 7 35
20.1013 20 11* 55
40.205 20 15* 75
Wheat Germ Oil (WGO)
4,03 20 7 35
12.08 20 18* 90
20.1 20 18* 0
48.3 20 20 100
100.7 20 20* 100
Grape Seed Oil (GSO)
3.728 20 3* 55
11.184 20 6* 50
18.64 20 ™ 60
44.74 20 14* 60
93.2 20 20* 75
Thyme Qil (TO)
3.051 20 4 20
5.085 20 5* 25
12.204 20 11* 55
54.425 20 20 100
Eucalyptus Oil (EQ)
22.53 20 0 0
33.78 20 6* 30
45.05 20 11* 55
56.31 20 17* 85
67.57 20 20 100
*p<0.005
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Mobilized Daphnids was 100% in the control group, while
in the solvent substance DMSO, which has no toxic effect, it
was 100%. Percentage of immobilized daphnids, depending
on the toxicant, began to increase from the first concentrations
onwards (Figure 1-3), a 20 % increased being observed at the
first concentration of 4.01mg-RO/L (p<0.005). At first
concentrations of TTO containing 4.02 mg-TTOIL percentage
of immobilize daphnids observed as 10% (Table 2, Figure 1).

However immobilized daphnids was not observed at 22.53
mg-EO/L, immobilized daphnids was observed as 35% for
WGO (4.03 mg-WGOIL), 15% for GSO (3.728 2 mg-GSOIL)
and 20 % for TO (3.051 mg-TO/L). The rise in the dose-
response curve continued until the final concentration of
100.19 mg-RO/L, 40.205 mg-TTO/L, 100.7 mg-WGOIL, 93.2
mg-GSOI/L, 54.425 mg-TO/L and 67.57 mg-EO/L (Figure 1-3).
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20 25
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Figure 1. Dose response curve of Rosemary and Tea Tree Oil for immobilized neonate.
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Figure 2. Dose response curve of Wheat Germ and Grape Seed Oil for immobilized neonate.
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Figure 3. Dose response curve of Thyme and Eucalyptus Oil for immobilized neonate.

The impact of RO on mobilization of exposed neonate was
determined as ECso 15.5875 mg/L RO concentration by probit
analyses Table 3. The acute toxicity of TTO on mobilization
are shown in Table 2. And ECso value of TTO was estimated
as 18.614 mg/L (Table 3). The ECso values of other 5 essential

oils are shown in Table 3. It can be concluded that comparing
ECso levels of the essential oils concentrations the toxicity
order is Eucalyptus Oil< Grape Seed Oil<Tea Tree
Oil<Rosemary Oil<Wheat Germ Qil<Thyme Qil (Table 3).
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Table 3. Estimated LC/EC values and confidence limits for immobilized

neonate.
Exposure
Esential oil Conc. 95% Gonfidence Probit Curve
Limits
(mg/L)
Rosemary 155875 | 9965 | 22775 | S79841.007x
Oil log(conc.)
TeaTree Ol | 18614 | 7937 | 30144 | 2490+1977x
log(conc.)
Wheat Germ 15.059 10.66 20.401 2.261+2.326 x
Oil 3 log(conc.)
Grape Seed 23.001 12.62 55.981 2.689+1.697 x
Qil 3 log(conc.)
Thyme Ol 11787 | 7342 | 160844 | O130+174Tx
log(conc.)
Egcalyptus 83.8111 Too wide 2.194+1.459 x
Oil log(conc.)
DISCUSSION

Essential Qils contain a complex mixture of volatile aroma
compounds from secondary plant metabolism. In general
antifungal and insecticidal activity of essential oils are well
documented (Reuveni et al, 1984). Although researchers
describe the in-vivo and in-vitro effects of some essential oil
on various animal species. A limited data have been found on
the acute toxicity of Rosemary, Tea Tree, Wheat Germ, Greap
Seed, Thyme and Eucalyptus Oil, that makes difficult to have
comparisons of data’s.

However, the acute toxicity of some essential oils to
aquatic organism has been assessed by a few researcher (Le
Blanc, 1980, Stroh et al,. 1998, Park et al., 2011). The lack of
data on the acute toxic effects of essential oils on the
physiology, reproduction and development is particularly
evident in some aquatic invertebrate taxa, such as
Clodoceran. In the study by Pavela (2014), using Culex
quinquefasciatus and non-target organism Daphnia magna, in
order to determine the acute toxicity of selected essential oil
Pimpinella anisum fruits were used. LC50 for instar larvae was
estimated as 15-19 pl/lL and besides that essential oil were
toxic for D. magna (62-92 % mortality) and significantly
reduced fertility. The oil used in this study was not used in our
study. But the D. magna mortality average were compared our
study essential oil we tested are less toxic to D. magna.

The essential oil Tea Tree Oil is widely investigated as
alternative antimicrobial, anti-inflammatory agent (Hammer et
al., 1999, 2006) limited data are available on safety and the
toxicity of oil. The mutagenic activity of Tea Tree Oil was
determined by Evandri et al., (2005). This researcher reported
that essential oils tea tree and lavender have no mutagenic
activity either in the TA 98 and TA 100 Salmonella
typhimirium. In the study of researcher tea tree oil dilutions
were tested (0.80, 0.66, 0.50, 0.40, 0.25 and 0.13 mg/plate).
According to test result of this study tea-tree oil proved toxic
on both TA strains (at 0.28 mg/plate on TA98 and at
0.88 mg/plate on TA100): when the S9 mixture was added,
tea-tree oil was less toxic (toxicity began at 2.78 mg/plate).

Although, Tea-tree oil, with and without metabolic activation,
induced no antimutagenic activity, on TA98 or TA100. In our
study, Tea Tree oil were toxic at 18.614 mg/L. Comparison of
The test results of Evandri et al., (2005) and present study
showed that strains of Bacteria are more sensitive to Tea Tree
oil.

Pimenta et al., (2000) evaluated that acute toxicity of total
samples of eucalyptus pyrolysis liquids and the phenolic
compounds by D. magna bioassay and microtox assay. They
are reported that total eucalyptus pyrolysis liquids were
immobilize 50% of the D. magna population at concentrations
68- 170 mg/L and also showed that eucalyptus has no
genotoxic effects. In this study, eucalyptus pyrolysis liquids
tested while eucalyptus oil were tested in our study. There are
no studies with Eucalyptus Oil to determine the effects on
aquatic organisms. These results are compared with our
study, eucalyptus oil is more toxic than eucalyptus pyrolysis
(55% immobilize Daphnid at 45, 05 mg/L; 50% at 40, 95
mg/L).

The study of Pavela (2008) were determined the
insecticidal activity of 34 essential oils, extracted from plants,
was screened against the house fly, Musca domestica L.
under laboratory conditions. Results of these study showed
that Essential oils from Pogostemon cablin (Patchouili) proved
to be the most efficient at a lethal dose of 3 ug/fly after
topical  application.  Eight oils (Pelargonium roseum,
Origanum vulgare, Origanum compactum, Mentha pulegium,
Ocicum basilicum, Origanum majorana, Thymus vulgaris and
Palergonium graveolens) were lethal in doses ranging from 10
to 20 pg (ug/fly, respectively). The lethal doses of another 13
oils were ascertained in the range (including Rosmerinus
officinalis) 20-50 ug/fly, nine oils had lethal doses of 50-100
Mg. Results of these study showed that Thyme Oil and
Rosemary Oil more toxic to house fly Musca domestica L.
When comparing these results with our study similar effects
were observed according to lethal concentrations.

Khater et al. (2011) using Lucilla sericata (Diptera)
exposed essential oils lettuce, chamomile, rosemary and
annise, at larval stage it was reported that lethal
concentrations (LC50) of 0.57%, 0.85%, 2.74%, and 6.77% for
lettuce, chamomile, anise, and rosemary oils, respectively.
The Study by Seo et al., (2012) were evaluated larvicidial
activity of 20 plant essential oils and also tested the acute
toxicity of five of these oils. According to their results, Peru
balsam, ajowan balsam, benzyl benzoate and thymol were
more toxic to D. magna. And also reported LCso value as 5.94
mg/L for thymol, 3. 89 mg/L for Peru balsam. Although in our
study LC s value measured as 11,787 mg/ L for Thyme oil.
The acute toxicity of some Myrtaceae plant essential oils or
their components to aquatic organisms has been assessed.
Tea Tree Oil and Eucalyptus oils were classified as nontoxic
(EC50 > 10 mg/L) (Stroh et al,. 1998, Park et al., 2011).
Duringer et al., (2010) were evaluated acute aquatic toxicity of
two essential oils (Western juniper and Port orford) using
Daphnia magna, Oncorhynchus mykiss and Selenastrum
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copricornutum in order to gauge the relative toxicological risk.
Results of this study showed that Western juniper oil not toxic
for D. magna and O. mykiss although toxic for S.
copricornutum at 5.0 mg/L. Besides that researcher reported
that Port orford oil ECso value (48 hour) for D. magna as 1.9
mg/L.

The purpose of Khalifa et al., (2011) study was to assess
the antioxidant role of wheat germ oil (WGO) and grape
seed oil (GSO) in chlorpyrifos-induced oxidative stress,
biochemical and histological changes in liver in male albino
rats. The results showed that the enzyme activities were
significantly increased in rats administrated only by
chlorpyrifos. Besides that Wheat germ oil and grape seed
oil supplementation caused significant improvement in
different biochemical parameters of all rat groups. Toxic
effects of Wheat Germ and Grape Seed Oil on aquatic
organisms are not available.
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Abstract: The main objective of this study was to investigate general status of aquarium business at central Mersin. According to this research, total 23 aquarium
business was determinate in Mersin city. Of these aquarium businesses were 11.5% trading partnership. While of these was determinate 88.5% individual
aquarium company. 17 of these aquarium businesses registered at chamber of merchants and craftsmen, 4 of them registered chamber of commerce and
industry and two aquarium business were not registered any chamber. Owner of aquarium business were graduated 12.5% from university, 47.5% from high
school and 40% from primary school. The gender of the workers in aquarium business was 95% male and 5% female. 91.3% of aquarium business was
cooperating with Veterinary but none of aquarium business was worked aquaculture engineering and none of aquarium owner was not aquaculture engineer.
70% of white spot and fungus disease were recorded in aquarium shops. 43.7% aquarium businesses were marketing aquarium plants also. 34.9% of aquarium
shops had technical and economic problems. One of the biggest problems for them was illegal fish import and too much tax for this sector. Turkish government
also limiting imports of aquarium fish species which have been proposed domestic production. Moreover they imply that, import fish and plant should controlled
by government and If not they might be spread some diseases. Government should be supporting tax cuts growth by giving grants or the provision of low interest
loans to ornamental fish and plant producers.

Keywords: Mersin, ornamental fish, aquarium plant, import

Ozet Bu calismada, Mersin ili merkezindeki akvaryum isletmelerinin, profilleri gikarilarak genel durumlari hakkinda degerlendirmeler yapmak amaglanmistir.
Galisma sonuglarina gére, Mersin merkezinde kurulmus olan toplam isletme sayisinin 23 oldugu tespit edilmistir. Akvaryum isletmelerinin %11,5'inin ticaret
ortakli§ bulunmaktadir. %88,5'inin ise sahis isletmesi oldudu belirlenmigtir. isletmelerin 17 tanesi Esnaf ve Sanatkarlar Odasi’na, 4 isletme Sanayi ve Ticaret
Odasina kayitli ve 2 isletme ise herhangi bir odaya kayitl degildir. Akvaryum isletmelerin sahiplerinin %12,5’si tiniversite mezunu iken, %47,5'i lise mezunu %40’
ise ilkdgretim mezunudur. Akvaryum isletmelerinde %95 erkek personel var iken bunlarin sadece %5'i kadin personeldir. Akvaryum isletmelerinin %91,3'U
anlagmali veterinerleri var iken 23 isletmenin hig birinde Su Uriinleri Miihendisi calismamaktadir veya bu isi yapanlarin meslegi bu sektérden degildir. Akvaryum
isletmelerinde %70 beyaz benek ve mantar hastaliklari goriilmistir. Akvaryum isletmelerinin %43,7'sinde akvaryum bitkisi de pazarlanmaktadir. Akvaryum
isletmelerinin % 34,9'u teknik ve ekonomik sorunlarinin bulunduklarini belirtmislerdir. Akvaryum sektériiniin en buyik sorunlarindan biri kagak balik satiglari ve
vergilerin fazla olmasi olarak belirtilmistir. ithal balik ve bitkiler karantinaya alinmadiklari igin hastalik yaymalar, devletin siis baliklari ve bitkileri Greticilerini
destekleyici vergi indirimleri hibeler ya da distk faizli krediler vererek biylimelerinin saglanmasi, Tirkiye'de yetistiriciligi yapilabilen tiirlerin ithalatinin
sinirlandirilarak yerli Gretimin desteklenmesi dnerilmistir.

Anahtar kelimeler: Mersin, siis baliklari, akvaryum bitkileri, ithalat

GIRIS

Akvaryum, ¢ogunlukla cam ya da ylksek direngli plastik
gibi saydam malzemelerden yapilan, balik basta olmak Uzere
suda yasayan bitki ve hayvanlarin tutuldugu ve daha gok bu
canlilarin sergilenmesi amaciyla kullanilan igi su dolu, kiiglk
bir cam kavanozdan biyik su tanklarina kadar genis bir
yelpazede yer alan kap ve yapilardir. Akvaryum sahibi olmak
diinya gapinda yaklasik 60 milyon kisi tarafindan paylasilan
popller bir hobidir (Hekimoglu, 2004). Bu merakli kitlenin
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gereksinimlerini kargilayacak akvaryum baliklar yetistirme
sektoril ve bu sektdre malzeme (balik yemleri, dezenfektanlar,
isiticilar, filtreler, hava motorlari, hava tagslari, dekorasyon
araglari vb.) sadlayan pek cok is kolu dogmustur. Bunun
sonucudur ki diinya Ulkelerinde bu sektdrden para kazanarak
yasamini sirdiren onemli bir kitle mevcuttur ve bunlarin
sayisi yaklasik bir milyon civarindadir (Alpbaz, 1993;
Hekimoglu vd., 2005). Akvaryum baliklari sektori biitin
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dinyada milyar dolarlik bir endustridir. Dinya genelinde
sektdrden her yil elde edilen gelir 9 milyar dolar civarindadir
(FAO, 1996-2005).

Tim Avrupa Birligi ilkelerinde sls baliklari en biyik
pazar olmakla birlikte Amerika Birlesik Devletleri diinyanin sis
baligi ithalati yapan tek ve en biyik (lkesidir (Livengood ve
Chapman, 2011). Sus bali§i endstrisinin degeri ve ticaret
hacminde kesin rakamlar olmasa da farkli dlkelerden ithal
edilen siis baliklari ve omurgasizlar de@eri diinya ¢apinda
yaklagik 278.000.000 $ civarindadir (FAO, 1996-2005).

Diinyada dzellikle gelismis Ulkelerde oldukga fazla sayida
akvaryum meraklisinin var oldugu bilinen bir konudur.
Ornegin, sadece ABD’de tatli su akvaryumu bulunduranlarin
sayisi 9,2 milyon, deniz akvaryumu bulunduranlarin sayisi ise
730.000 olarak bildiriimektedir. ingiltere’de ise 2003 yilinda
toplam 562.500 adet akvaryumun satildigi bildirilmistir. Sonug
olarak; bu merakl kitlesinin gereksinimlerini karsilayacak
akvaryum baliklari yetistirme sektori ve bu sektdre yan
malzeme sadlayan pek ok is kolu dogmustur. (Hekimoglu,
2004).

Ttrkiye'de akvaryum konusu yeni bir sektor olup, 40-50
senelik bir gegmise sahiptir. Popller anlamda akvaryum
meraki, 1980'li yillarda oldukga artmis ve bu ddnemden sonra
akvaryum baliklarinin ¢ok sayida ve tiirde ithal edildigi
gorilmistiir. Daha Onceleri sadece biiyik sehirlerde gérmeye
alistigimiz akvaryumcular, son yillarda her ilimizde hatta ilce
bazinda yayilim gosterdikleri izlenmektedir. Ulkemizde 200 bin
dolayinda akvaryum meraklisi bulundugu tahmin edilmektedir.
Bu galismada, Mersin ili Merkez ilgelerinde bulunan akvaryum
isletmelerinin sayisi, pazarladiklar GUrlinin belirlenmesi ve
genel durumlarina bir bakis amaciyla envanter niteliginde
gerceklestirilmistir. ~ Arastirma  sonuglarinin,  Glkemizde
akvaryum dinyasina ilgi duyanlar ve bu konuda arastirma
yapacaklara i1sik tutacagini umuyoruz.

MATERYAL VE YONTEM

Bu arastirmada Mersin merkez ilgelerinde bulunan
akvaryumcularin teknik ve ekonomik olarak degerlendirimeleri
yapilmistir. Bu ¢alisma 2013 Subat-Nisan aylarinda toplam 23
isletmede ylz yize géristlerek yapilmistir. Bu kapsamda
ybrede bulunan akvaryum isletmelerinde pazarlanan drinler,
bu drlinlerin nereden ve ne fiyatta pazarlandigi, sektdrin
baslica problemleri ortaya konulmaya calisiimistir ve bdylece
tropik ve subtropik baliklarin baginda gelen bu baliklarin
bdlgemizdeki potansiyel yetistiricilik ve sorunlarina genel bir
bakis daha oénce izmir ilinde Hekimoglu (2004), arastirmasi
esas alinarak yapilmistir. Verilerin grafiklendirimesinde Excel
paket programindan yararlaniimigtir.

BULGULAR VE TARTISMA

Aragtirmaya temel olacak ana dlgUtlerin saptanmasi
amaclyla akvaryum konusunda aktif dretici dagitici
firmalardan ve meslek odalarinin kayitlari temel alinarak il
bazinda toplam 23 akvaryum baligi Ureticisi saptanmistir.
Cizelge 1.'de Mersin ili merkez ilgelerindeki akvaryumcularin

sayilari verilmigtir.

Gizelge 1. Mersin il merkez ilgelerindeki akvaryumcularin sayilari.
Table 1. Number of aquarium shops in Mersin province.

iigeler Sayl (%)

Akdeniz 12 52

Yenigehir 7 30

Mezitli 3 13

Toroslar 1 5

Toplam 23 100.0

Akvaryum isletmelerinin - %11,5'inin  ticaret ortakligi

bulunmaktadir.  %88,5'inin  sahis  isletmesi  oldugu

belirlenmigtir. isletmelerin 17 tanesi Esnaf ve Sanatkarlar
Odasi'na 4 isletme Sanayi ve Ticaret Odasina kayith ve 2
isletme ise herhangi bir odaya kayitl degildir. Esnaf ve
Sanatkarlar Odasina kayitli olanlar arasinda; 11 isletmenin
Cicekgiler Odasr'na, 6 isletmenin ise Kasaplar Odasi'na bagli
oldugu belirlenmistir. Mersin’de yeterli sayida akvaryumcu
olmadidi igin ve bazi akvaryum isletmeleri isletmelerinde
cicekte pazarladiklari igin gigekgiler odasina yonelmislerdir.
Kasaplar Odasi ise isletmeyi actiklarinda Cicekgiler Odasinin
da olmamasindan dolay! Kasaplar Odasina
yonlendirilmiglerdir ve halende Kasaplar Odasina kayith
bulunmaktadirlar. Bu durum sektérin ticari anlamda bir
muhatabinin  dahi  henlz olusmadidi anlamini  ortaya
cikarmaktadir. Sekil 1.de Mersin ilindeki akvaryumcularin
bagli bulunduklari birimler verilmistir.

Ticaret Bagimsiz

Sanal

267%

Sekil 1. Mersin llindeki Akvaryumcularin bagl bulunduklari ticari birim.
Figure 1. Dependent of commercial union of aquarium shops in Mersin
province.

Akvaryum igletmelerinde, isletme sahibinin ve galisaninin
yaslari ve is tecribeleri ile ilgili veriler Cizelge 2.'de verilmistir.
isverenlerin yasi ortalama 33 ve galisanlarin yasi ortalama 27
olarak belirlenmigtir.
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Gizelge 2. Akvaryum sahibi ve galisanlarinin yaslari ve is deneyimleri (yil).
Table 2. Age of aquarium shop owners and workers and work experience

(year).

23 isletmede sadece bir tanesi kuyu suyu kullanmakta
diger 22 igletme ise sebekeden suyunu saglamaktadir.
Akvaryumcularin %17.3'0 kendi miilkiinde %82.4'U ise kirac
olarak calismaktadir. Kiraci olanlarin kira tutarlari ise 200-

1500 TL/ay arasinda degismektedir. En fazla kiranin Yenisehir

ilcesinde en az kiranin ise Akdeniz ilgesindedir.

isletmelerde kullanilan akvaryumlar ortalama olarak 60-90
It hacimli cam akvaryumlardir. Bu baglamda en az 6 en ¢ok

Sahibi Galisani
Yasi Deneyim Yasi Deneyim
En az (min) 18 1 18 1
En ¢ok (max) 56 37 45 17
Ortalama 33 114 27 5.3

130 akvaryum vardir. Ortalama olarak da akvaryumcularda

Akvaryum isletmelerinde isletme sahibi ve galisanlarin
editimin durumlar ve cinsiyetleri Cizelge 3.de verilmistir.
Akvaryum isletmelerinin %12,5'inde (niversite mezunu var
iken %47,5'i lise mezunu, %40' ise ilkdgretim mezunudur.
Akvaryum isletmelerinde toplamda 40 personel var iken

bunlarin sadece 2 tanesi kadindir.

Gizelge 3. Akvaryum Isletme sahibinin cinsiyeti ve egitim durumu.

15-25 adet akvaryum bulunmaktadir. Mersin merkez
ilcelerinde akvaryum isletmelerinin en ¢ok satis yaptiklari
mevsimler ilgelere gére degismektedir. Akdeniz ve Toroslar
ilcelerinde en gok sirasiyla ki, ilkbahar, sonbahar ve yaz
mevsimidir. Cizelge 4.de akvaryum bali§i satislarinin
mevsimlere gore dagiimlari verilmistir. Genel olarak kigin
Mersin ilinde baliklarin daha ¢ok kis aylarinda satis yapildigi
belirlenmistir. Bu bulgular Celik vd. (2010) ile benzerlik
gostermektedir.

Cizelge 4. Akvaryum bali§i satislarinin mevsimlere gére dagilimlari.
Table 4. Sales of aqurium fish according to seasons.

Table 3. Aquarium shops owner’s gender and educational status. Mevsimler Say! Yiizde
lkokul Lise Universite Iikbahar 1 43
Calisan (E) 3 10 2 15 Yaz 4 174
Sahibi (E) 12 8 3 23 Sonbahar 3 13
Galisan (K) 1 1 P Kis 15 65.3
Sahibi (K) Toplam 23 100
Toplam 20 Akvaryum isletmelerinde pazarlanan baliklarin yurt igi

Kadin personel orani ise sadece %5'dir. Akvaryum
isletmelerinde calisanlarin %95'i erkek personeldir (Sekil 2).
Bu durum Hekimoglu (2006), Kiligerkan ve Cek (2011)

tarafindan yapilan galismalarda da benzer bulunmustur.

Akvaryum isletmelerinin elde ettikleri gelirlerinin disinda
%21,7'sinin baska bir geliri var iken (emekli ya da bagka bir is
yeri sahibi) %78,3'Uniin ise baska bir geliri bulunmamaktadir.
Bir isletme sadece akvaryum bali§i pazarlamaktadir. Diger
isletmeler ise ¢ok cesitli evcil hayvanlari pazarlamaktadir.
Bunlar arasinda satilma oranlarina gére kus, hamster, kedi,
kopek, tavsan, civciv, drdek, iguana, sincap, maymun gibi
hayvanlar pazarlanmaktadir. Ayrica iki isletmede gicekde
pazarlanmaktadir.

olarak Mersin, Antalya, izmir, Adana, Ankara gibi sehirlerden
yurtdisindan ise Suriye ve Uzakdogu'dan Singapur, Tayland,
Malezya'dan gelmektedir. Tatli ve tuzlu su baliklarinin yani
sira bitkilerde bu isletmelerde pazarlanmaktadir. Cizelge 5'de
akvaryum isletmelerinde en ¢ok pazarlanan tuzlu su balik
tlrleri verilmigtir. Tuzlu su baliklar agisindan incelendiginde
baliklarin daha ok herbivor ve omnivor balik tirleri oldugu
belirlenmigtir. Tang grubu baliklar herbivor beslenme
aliskanligina sahip ve yaklasik %7,41 satis oranina sahip iken
Damsel ve Palyaco grubu baliklar omnivor beslenme
aliskaniigina sahip olan baliklardir ve satis orani %92,59
oranindadir. Bu agidan incelendiginde Mersin ilinde Deniz
akvaryumu sektdriinde ele alinan izmir ilinde yapilan ¢aligma
ile karsilastirildiginda sadece bir isletmede satisi yapilip daha
sinirlidir ve karnivor baliklarin satisi yapilmamaktadir. izmir
ilinde satisi yapilan tirlerin %40'inin  omnivor, %37’sinin
karnivor ve %23'Un(in herbivor beslenme bigimine sahip turler
oldugu belirlenmistir (Tirkmen ve Aktug, 2011).
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Gizelge 5. Mersin ili akvaryumcularinda en gok pazarlanan tuzlu su balik siniflari.
Table 5. The most widely marketed salt water fish family in Mersin Provience aquarium shops.

Akv.
Balik Tiirleri isletme Satig Adeti Satig Fiyati (Adet/TL) Alis Fiyati
Sayisi (Aylik) (Adet/TL)
Latince Adi Akv.’daki Adi N Ort. Ort. Ort.
Acanthuridae Tang baliklari 1 4 150 100
Pomacentridae Palyago baliklari 1 10 40 30
Pomacentridae Damsel baliklari 1 40 50 30

Tuzlu su baliklarinin yani sira en fazla pazarlanan tath su ~ fazla 16 tirlin  bulundugu belirlenmistir. En fazla
baliklari da Cizelge 6.'da verilmistir. Bu akvaryumcularda en  pazarlananlarin ~ Japon  baliklari  oldugu  belirlenmistir.

Gizelge 6. Mersin ili akvaryumcularinda en ¢ok pazarlanan tatli su balik tilrleri.
Table 6. The most widely marketed fresh water fish in Mersin Provience aquarium shops.

Akv.
Balik Tiirleri isletme Satig Adeti (Aylik) Satig Fiyati (Adet/TL) Alis Fiyat (Adet/TL)
Sayisi

Latince Adi Akv.’daki Adi N Min. Max. Ort. Min. Max. Ort. Min. Max. Ort.
Carassius auratus Japon b. 23 20 1500 290 1 25 4.75 0.40 20 5
Poecilia reticulata Lepistes 18 10 600 157 1 3 1.88 0.55 1.25 0.90
Cyrtocara moorii Yunus Giklit 18 5 600 131 2 60 15 1 22 15
Marullius Kopek b. 14 10 200 60 3 5 3.80 1 3 1.75
chrysaphekadion

Betta splendens Beta 14 5 100 35 3 75 5 1.55 3 1.72
Corydoras sp. Copci 13 10 600 61 1 3 1.22 045 1.25 0.65
Colisa lalia Clice gurami 12 10 200 72 3 75 4.60 1.25 3 1.55
Urolophus jamaicensis Vatoz 12 10 100 40 2 75 4 0.75 3.95 1.85
Pterophyllum scalare Melek 1 10 75 33 25 15 45 1 5 2.55
Xiphophorus maculatus ~ Plati 9 50 100 85 1.5 75 4.3 0.5 45 3.2
Poecilia sp. Moly 9 30 200 42 2 6 3 0.5 2.55 1.65
Paracheirodon innesi Neon tetra 7 20 150 60 2 6 3 0.85 2.75 1.55
Astronotus ocellatus Astronot 6 10 90 40 2 6 3 0.75 2.65 1.70

oskar

Pygocentrus piraya Pirana 6 10 50 22 5 20 12.5 2 12 8
Barbus tetrazona Tetrazon 5 5 75 32 2 5 3 0.85 2.25 1.30
Poecilia velifera Velifera 4 20 100 50 3 5 3.50 1.45 2.25 1.85

Akvaryum isletmelerinde baliklarin yani sira akvaryum  pazarlanmamaktadir. Cizelge 7.'de akvaryum isletmelerinde
bitkileri de pazarlanmaktadir. 23 isletmeden 10°'unda (%43,7)  en gok pazarlanan bitki tirleri verilmigtir.
akvaryum  bitkisi  pazarlanirken ~ 13'Unde  (%56,3)
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Gizelge 7. Akvaryum Isletmelerinde en gok pazarlanan bitki tiirleri.
Table 7. The most widely marketed water plant in aquarium shops.

Akv.
Bitki Tirleri isletme Satig Adeti  (Aylik) Satig Fiyati (Adet/TL) Alis Fiyat (Adet/TL)
Sayisi
Latince Adi Akv.'daki Adi N Min. Max. Ort. Min. Max. Ort. Min. Max. Ort.
Echinodorus bleheri Amazon 6 5 40 16 5 25 12.5 2 15 6
Ludwigia repens Gl 5 10 60 25 1,5 75 5 0.75 5 2
Vallisneria spiralis Saz 5 5 60 275 1.5 3 2 0.5 0.75 0.6
Fontinalis sp. Yosun 4 10 50 22 2 25 2.25 1 1.25 1.1
Anubias barteri v. Anubias 3 5 60 27 5 15 75 15 75 3
nana
Elodea sp. Elodea 2 10 60 375 1 10 3 0.5 1 0.75
Anthurium sp. Filamingo 2 10 20 125 25 3 2.6 1 1.5 1.25
Microsorum pteropus Java fern 2 50 60 52 5 5 5 2 3 2.5
Hygrophila Limon 1 10 30 20 15 15 15 0.75 0.75 0.75
polysperma
Hygrophila difformis Ginar 1 10 30 20 3 3 3 1.25 1.25 1.25
Cabomba sp. Kabomba 1 10 30 20 15 15 15 0.75 0.75 0.75

Akvaryum isletmelerinin hepsinde balik ve bitkinin yani
sira akvaryum malzemesi (hava motoru, fanus, akvaryum, i¢
filtre, kum, hortum, kepge, hava tasl, cesitli dekorlar, isitici,
aydinlatma ve dig filtreler) ve canli yem satiimaktadir.
Akvaryum isletmeleri balik hastaliklarina karsi koruma ve
tedavide kullanilan kimyasallar satmaktadirlar. Bu kimyasallar
cesitli markalarin ilaglari olup etken maddeleri; malahit yesili,
metilen mavisi, potasyum permanganat, vitamin vb.’dir. Bu
malzemeler yurt icinden Istanbul, Ankara, izmir sehirlerinden
alinmaktadir. Yurtdisindan ise dagiticilar araciligiyla Almanya,
Gin ve Singapur'dan getiriimektedir.. Sekil 2'de akvaryum
isletmelerinde pazarlanan koruyucu kimyasallarin oranlari
verimistir. Ayrica en fazla (%70) beyaz benek hastaligi
oldugunu bildirmislerdir. Bu sonuglar daha énce izmir ve
Hatay'da vyapilan galismalarla benzerlik gostermektedir
(Hekimoglu, 2005; Kiligerkan ve Cek, 2011). Ayrica balik
Olumlerinin  kiiclk baliklarda oldugu tespit edilmistir. Bu
bulgular Antalya ilinde yapilan farkli bir galismayla benzerlik
gostermistir (Glmus vd., 2014).

B 60%

| & Dezenfektan I

Sekil 2. Akvaryum Isletmelerinde pazarlanan koruyucu kimyasallarin
oranlari.

Figure 2. Rates of protective chemicals marketed in Aquarium shops.

Akvaryum isletmelerinin %91,3'0 anlasmali veterinerleri
var iken 23 isletmenin hi¢ birinde Su Uriinleri Mihendisi
galismamaktadir veya bu isi yapanlarin meslegi bu sektdrden
degildir. isletmeler pazarladiklari Giriinleri imal eden sirketlerin
gonderdikleri tanitici brosirleri zaman zaman mdisterilerine
dagitmakta, bunun haricinde higbiri bu meslekle ilgili tanitici
kitap satmamaktadirlar.

SONUG

Diinyada dnemli sektérlerden biri olan akvaryum balikgiligi
pek cok alanda istihdam edinilebilecek bir kol olmasina kargin
bélgemizde yeterince nemli bir sektdr haline gelmedigi
anlasiimistir. Akvaryum isletmelerinin % 34,9'u teknik ve
ekonomik sorunlarinin bulunduklarini belirtmislerdir. isletme
sahiplerinin sektor hakkinda istek ve gorUslerini su basliklarda
toplamiglardir:

Akvaryum isletmeleri yasa geregi isletmelerinin Veteriner
kontrolinde  bulunmalari  gerektigini ancak Veteriner
Hekimlerin ~ kendilerine  yeterince  teknik  destegi
sa@layamadiklarini vurgulamiglardir. Agilan isletmelerin tam
tesekkdllli  agilmamasi, igletme sahiplerinin  bilgisiz ise
baslamalari en biylk sorun olarak gériilmektedir. Mersin
merkezinde park sorununun olmasi, misterilerin rahatlikla
park bulamamasi, bu sebeple baska yerlere yonelmeleri,
elektrik kesintileri yuzinden balik kayiplari yagamalari, kagak
yolla ilkeye balik girisinin olmasindan dolayi hastaliklarin
artmasi diger problemler arasindadir. Ayrica 6zellikle ilkbahar
ve yaz aylarinda seyyar saticilarin satis yapmasinin
engellenmesi gerektigini vurgulamiglardir. Balik ve akvaryum
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malzemeleri satisinin az olmasina karsin, alis ve satis fiyatlari
ile vergilerin yiksek olmasi énemli bir sorundur. ithal balik ve
bitkiler karantinaya alinmadiklari igin hastalik yaymalari,
baliklarin hastalandiklari zaman tedavilerinin zor olmasi ve
pahali olduklari i¢in dlimleri sonucu biyik sikinti yagamalar
ise diger sorunlar arasinda sayilabilir.

Akvaryum sektorinin Mersin ilinde tanitiimasi gerektigini,
halka balik sevgisinin asilanmasi igin belirlenen bélgelerde
biyik akvaryumlarin yapilmasini Ureticiler dnermislerdir.
Devletin ss baliklari ve bitkileri Greticilerini destekleyici vergi
indirimleri, hibeler ya da dustk faizli krediler vermesi
gerektigini vurgulamiglardr.
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First report of Eimeria sardinae (Apicomplexa: Coccidia) from the Turkish
coast of the Black Sea
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Ozet: Karadeniziin Sinop kiyilarindan Mayis 2011 — Mayis 2013 tarihleri arasinda yakalanan mezgit baliginin, Merlangius meriangus L., 1758, parazitleri
arastirildi ve incelenen 530 adet baliktan Mart 2012 tarihinde yakalanan 1 adedinin barsak igeriginde gok sayida Eimeria sardinae (Thélohan, 1890) Reichenow,
1921 ookistinin varligi belirlendi. Bu parazit tirli ne Karadeniz'in Turkiye kiyilarinda ne de mezgit baliginda daha 6nce bildirilmedi. Dolayisiyla bu tir Tirkiye
parazit faunasi igin yeni bir kayittir, fakat mezgit baligi bu tir igin gergek bir konak olmayabilir. Mezgit baliginin bagirsak igeriginde bulunan E. sardinae ookistleri
bu parazitin konag oldugu bilinen ve mezgit baliginin dogal besinini olusturan Sprattus sprattus ya da Engraulis encrasicolus gibi avlar ile alinmis olabilir.

Anahtar kelimeler: Eimeria sardinae, Merlangius merlangus, Sprattus sprattus, Engraulis encrasicolus, Karadeniz

Abstract: Whiting Merlangius merlangus L., 1758 collected from the Black Sea coasts of Sinop, Turkey, during May 2011 — May 2013 period were examined for
parasites and one of 530 examined fish specimens caught in March 2012 had numerous oocysts of Eimeria sardinae (Thélohan, 1890) Reichenow, 1921 in its
intestinal content. The parasite has not been reported previously from the Turkish Black Sea coasts as well as from this fish. Hence this is a new record for the
Turkish parasite fauna. Nevertheless, whiting might not be a true host of this parasite. E. sardinae oocysts found in the intestine content of whiting might have

come from natural preys such as Sprattus sprattus or Engraulis encrasicolus that are known host of this parasite.

Keywords: Eimeria sardinae, Merlangius merlangus, Sprattus sprattus, Engraulis encrasicolus, Black Sea

INTRODUCTION

Eimeria sardinae (Thélohan, 1890) Reichenow, 1921
(syn.: Coccidium sardinae Thélohan, 1890, Eimeria oxyphila
Dobell, 1919, E. oxyspora Dobell, 1919, E. patagonensis Timi
and Sardella, 1998, E. snijdersi Dobell, 1920 and Eimeria sp.
of Morrison and Marryatt, 1990) is a cosmopolitan coccidian
has been reported from Clupeiformes, including twaite shad
Alosa fallax, Pacific herring Clupea harengus, European
anchovy Engraulis engrasicolus, European pilchard Sardina
pilchardus, Spanish sardine Sardinella aurita and Madeiran
sardine S. maderensis, South African sardine Sardinops
sagax and European sprat Sprattus sprattus living in Atlantic
and Pacific Oceans, Mediterranean Sea, Black Sea, Adriatic
Sea, North Sea, Barent Sea, White Sea and it has been found
only in male gonads (Pellerdy, 1965; Daoudi et al., 1989;
Morrisson, 1991; Diouf, 1993; Diouf and Toguebaye, 1994;
Tolonen and Karsbakk, 2003; Yurakhno and Gaevskaya,
2004; Reed et al., 2011). However, Dragoui et al., (1995)

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

reported several developmental stages of this parasite in both
male and female gonads of Sardinella aurita and Sardina
pilchardus near Tunisian shores. In the present study, a
survey was conducted to determine the parasites of whiting
from the Sinop coast of the Black Sea.

MATERIALS AND METHODS

During parasitological survey of 530 whiting, Merlangius
merlangus L., 1758, specimens were collected by commercial
fishermen from the Black Sea around Sinop Province in
Turkey between May 2011 and May 2013. Common
parasitological methods were used to examine all internal
organs, including intestine. For this purpose, smears were
prepared from all tissues and examined under a light
microscope (Olympus BX51) by using phase-contrast.
Whenever necessary, photographs were taken by DP-25
digital camera using data-processing software DP2-BSW
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RESULTS

Out of 530 fish specimens examined, numerous coccidian
oocysts (Figure 1A) were observed only in the intestinal
smears of one female whiting (with a total length of 15.0 cm
and weight of 19.6 gr) caught in March 2012. Oocysts were
spherical and varied in size, from 41.4 um to 42.9 um (Figure
1B); the sporocysts were fusiform, sharply pointed and
measured 26,9 to 29.5 ym by 3.5 - 4.0 pm (Figure 1C).
Observed coccidians were identified as Eimeria sardinae
according to methodology provided by Lom and Dykova
(1992).

Figure 1. Eimeria sardinae oocysts and sporozoites. A. Numerous oocyts in
intestinal smear of whiting, B. Developing sporozoites in oocysts, C. Mature
sporozoites in oocytes.

DISCUSSION

A fish survey near Crimean Black Sea coast had shown
that E. sardinae used Spratfus sprattus and Engraulis
encrasicolus as hosts and it infests only the gonads of male
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fish (Dogel, 1940; Pogoreltseva, 1964; Gaevskaya et al.,
1975; Yurakhno and Gaevskaya, 2004). The most intensive
sporulation of E. sardinae occurs during postspawning period
of sprat (from May to September) when fish testes exempt
from most of the sperm. This suggests a balanced host-
parasite relationship in the system of "sprat — Eimeria
sardinae". As E. sardinae prevalence in sprat population near
Crimean Black Sea coasts ranged from 23 to 80 % and
significantly varied in investigated sprat stocks, this parasite
believed to be suitable biomarker for identification of local
sprat stocks (Yurakhno and Gaevskaya, 2004; Kornyychuk et
al., 2007).

Morrison and Hawkins (1984) reported E. sardinae
infesting host fish up to 90-100% and in heavy infestations as
much as 19% of testis was found to be replaced by the
parasite agglomerations. In those fish, spermatic cords were
found to be distorted but still distinguishable and replacement
of testicular tissue by E. sardinae reduced sperm production,
thus detrimentally affected Clupea harengus stocks. It may
also cause testes atrophy and reduce male fecundity where
developed intensively in Sardinella maderensis (Diouf and
Toguebaye, 1994). So, this parasite species has a potential
for pathology and detrimental effects on fish host stocks. It
could also be noted that E. sardinae infections in sprat and
anchovy might be a factor influencing negatively the fecundity
of S. sprattus or E. encrasicolus males, thus a research study
to evaluate this assumption should be warranted — as well as
using this parasite as a biomarker for the identification of local
sprat and anchovy stocks around the Turkish coasts.

Our data and observations have led us to conclude that
Eimeria sardinae oocytes present in the intestine of whiting
due to ingestion of European sprat or European anchovy as
food fish; so, M. merlangus is not a true host for the oocysts.
Nevertheless, E. sardinae is a new parasite record for Turkish
fauna.
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Baliklarda agir metal ve pestisitler tarafindan indiiklenen oksidatif stres
mekanizmalari
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Abstract: Aquatic organisms are exposed to significant amounts of heavy metals and pesticides due to many anthropogenic activities, particularly industrial and
agricultural. Heavy metal and pesticide accumulation may cause an increase in Reactive Oxygen Species (ROS) leading to oxidative stress in fish. These
environmental toxicants can promote oxidative damage by directly increasing the cellular concentration of ROS and by reducing the cellular antioxidant capacity.
This paper reviews the studies on effects of heavy metals and pesticides exposure on the oxidative stress biomarkers and antioxidant defenses of fish.

Keywords: Oxidative stress, heavy metal, pesticide, fish
Ozet Sucul organizmalar endiistriyel ve tarimsal basta olmak {izere birgok antropojenik aktivite nedeniyle énemli miktarlarda agjir metal ve pestisitlere maruz

kalirlar. Agir metal ve pestisitlerin baliklarda birikmesi oksidatif strese nedeni olan reaktif oksijen tirlerinin (ROT) artmasina sebep olur. Bu tip gevresel
kirleticiler, reaktif oksijen tirlerin hiicrelerde direkt olarak artmasina neden olur ve antioksidan kapasiteyi azaltirlar. Bu derleme galismasinin amaci a§ir metal ve

pestisitlere maruz kalan baliklarda oksidatif stres belirtegleri ve antioksidan savunma mekanizmalarini irdelemektir.

Anahtar kelimeler: Oksidatif stres, agir metal, pestisit, balik

GIRIS

Biyolojik sistemlerde hastalik ve yaslanmaya sebep olan
serbest radikallerin varligi ve bunlarin zararli etkilerinin bazi
spesifik antioksidan sistemler ile kontrol edilebilir oldugu elli
yil askin bir stiredir bilinmektedir (Harman, 1956). Oksijen pek
cok canli icin oldugu gibi baliklar icin de yasamsal bir
elementtir. Oksijen, organizmalar igin yasamsal éneme sahip
olmakla birlikte ayni zamanda ¢ok tehlikeli toksik formlar olan
serbest radikallere de donlsebilmektedir. Serbest radikaller,
dis halkalarinda bir ya da daha fazla eslesmemis elektron
bulunan, kisa 6mirli reaktif atom, iyon veya molekiillerdir.
Serbest radikallerin blyik hiicresel hasar, mutasyon, kanser
ve biyolojik yaslanmadan sorumlu oldugu bilinmektedir
(Bliylikglizel, 2013). Baliklarda serbest radikallerin olusumu,
agir metaller, pestisitler ve c¢evre kirliligi gibi nedenlerle
baglamakta ve artmaktadir (Gokpinar vd., 2006). Tim
organizmalar, serbest radikallerin hiicrelerde sebep oldugu
hasarlari 6nlemek amaciyla, serbest radikal seviyelerini
kontrol altinda tutmaya calisirlar (Kelestemur Tuna, 2012;
Valavanidis vd., 2006).

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

Su kitleleri 6zellikle son yillarda artan oranda tarimsal ve
endustriyel kimyasallar icermektedir. Bu kimyasallarin sucul
canllar tarafindan bunyelerine alinmasi, su, sediment, suda
asi  partikil madde ve besin yoluyla olmaktadir.
Organizmalarca metabolizmaya alinan gevresel Kkirletici
kimyasallar, serbest radikaller ile miicadelede rol oynayan
metabolik stregleri alt Gst edebililer. Bu nedenle sucul
organizmalar, doku ve hiicresel hasarin belilenmesi, hastalik,
yaslanma gibi fizyolojik etkilere sebep olan serbest
radikallerden korunma siirecinde model organizma olarak pek
¢ok arastirmada kullanilimaktadir. Bu derlemede gevresel
faktorler tarafindan, sucul canlilarda oksidatif stresi indiikledigi
iyi bilinen bazi mekanizmalari (6rnegin; baliklarda reaktif
oksijen tirlerin (ROT) olusum ve yok edilme mekanizmalarin,
oksidatif stres yolaklarini) irdelemek amaciyla bir araya
getirilmigtir.

Reaktif Oksijen Turleri ve Oksidatif Stres: Biyolojik
sistemlerde serbest radikallerin metabolizmasi son yarim
ylzyillda en ¢ok arastirilan konular arasinda yer almaktadir.
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Serbest radikaller, eslesmemis elektron iceren atom, molekiil
ve iyonlardir (Halliwell ve Gutteridge, 1989). Bu eslesmemis
elektronlar, genellikle kimyasal reaksiyonlarda gérev alan
yiksek oranda reaktif radikallerdir. Codu zaman singlet
oksiien (102) gibi molekiller, slperoksit anyon (02.-),
hidrojen peroksit (H202), hidroksil radikali (.OH) ve bunlarin
tlrevleri gibi bazi reaktif oksijen tirleri (ROT) ile karigtirilir.
Ornegin; 102 yapisinda eslesmemis oksijen icermedigi igin
serbest radikal degildir. Bununla birlikte donme yonlerinin
farklilgindan dolayr oksijenin yliksek reaktif formudur ve
oksijenden daha hizli bir biyolojik molekildiir. H202 radikal
olmamasina ragmen, oksijenden daha yilksek aktiviteye sahip
oldugu igin reaktif tiirdir. Cesiti ROT tirleri arasindaki
doniisim ve iliskiler Sekil 1'de verilmistir. ROT, molekiiler
oksijenin (02) kismi indirgenmesi sonucu olusan riinlerdir.
Genellikle 02, su (H20) olusumuyla sonuglanan mitokondriyal
elektron tasima zinciri tarafindan dort elektron (4-e)
mekanizmasi ile indirgenir. Ancak tek bir elektronun molekiler
oksijene sirali eklenmesi sonucu superoksit anyonu olugur.
Ayrica, hidrojen peroksite ve son olarak da hidroksil radikaline
ve hidroksil anyonuna (OH-) indirgenir. Zincir, hidroksil
radikaline elektron ve proton eklenmesi sonucu su olusumuyla
tamamlanir.
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Sekil 1. Organizmalardaki oksijen metabolizmasi ve reaktif oksijen turleri
arasindaki dénustim.

Figure 1. Routes of oxygen metabolism and reactive oxygen species in
organisms.

Yukarida belirtildigi gibi, reaktif oksijen turleri gesitli tipteki
antioksidanlarla detoksifiye edilebilir ya da hiicre veya hiicre
disi komponentlerle etkilesebilir. ROT metabolizmasi yiksek
oranda zarar verme kapasitesi ve biyolojik aktivitesi nedeniyle
hicre kontroll altindadir ve hicre i¢i konsantrasyonlari
genellikle 10-8 molari gegmez (Foyer ve Noctor, 2009). Bazi
durumlarda ROT konsantrasyonlari degisebilir; ¢linkii ROT
srekli ~ dretilir ~ve  harcanir.  Kararli  durum ROT
konsantrasyonlarinda genellikle Gretilen ROT  miktar,
harcanan ROT miktarina esittir. Buna ragmen bazi nedenlerle
ROT konsantrasyonu oksidatif ya da indirgeyici stres adi
verilen redoks durumunun degdismesine boylece hiicre, doku
ve organlarin hasar gérmesine yol agabilir. Oksidatif stresin

kararll durumu, ROT konsantrasyonunun degistigi ya da

kroniklestigi, hicresel metabolizmay! zedeleyip hiicre
bilesenlerine zarar verdigi bilinen bir durumdur. Indirgenmis
stres de benzer sekilde tanimlanabilir ancak tek farki, kararli
durum ROT konsantrasyonunun diismesidir. Oksidatif stres
gelisimi, hicresel ROT kaynaklari ve antioksidan sistemler
asagidaki boélimde aciklanmistir (Sekil 2). Normal kosullar
altinda, ROT'un dretimi ve ortadan kaldirimasi arasindaki
denge ROT seviyesinin stabilize ediimesiyle saglanir. Olusan
oksidatif hasar, kararli durum ROT seviyesini artirir ve eger
antioksidan potansiyeli yeterli ise, ROT diizeyindeki gegici
artis “akut oksidatif stres” olarak isimlendirilir. Antioksidan
sisteminin verimliligi dengede olmadigi zaman hizli bir sekilde
ROT {retilir ve sistemde “kronik oksidatif stres” olusur.
Curcuminin, Gokkusagi alabaligrnda (Oncorhynchus mykiss)
bazi antioksidan parametrelere etkisinin incelendigi bir
calismada, karaciger, bobrek ve dalak dokularinda
malondialdehit (MDA) ve rediikte glutatyon (GSH) ile glutatyon
peroksidaz (GSH-Px), glutatyon rediktaz (GR) ve glutatyon S-
transferaz (GST) enzim aktiviteleri incelenmistir. Calismada,
21 gun slreyle curcuminin farkli dozlari (10, 20, 40 mg/kg)
uygulanan baliklarda MDA seviyesinin distigi, GSH-Px, GR
ve GST aktiviteleri ile GSH diizeylerinin ise arttigi rapor
edilmistir (Mise Yonar vd., 2014).

Yari-kararl ROT savivesi

Akut
oksidatif
stres

ROT Konsantrasyonu

Kararh durum ROT seviyesi

Zaman

$Sekil 2. Canli organizmalarda reaktif oksijen tiirii seviyesinin dinamik yapisi
(Lushchak, 2011’den).

Figure 2. The dynamics of level of reactive oxygen species in living
organisms (from Lushchak, 2011).

Baliklarda Reaktif Oksijen Tiirlerinin Uretilmesi: ilging bir
sekilde hem hayvanlarda hem de insanlardaki antioksidan
savunma sistemleri birbirine ¢ok benzemektedir. Biyolojik
sistemlerde ROT Uretiminin pek gok mekanizmasi vardir ve
genellikle oksijen metabolizmasinin yan drtinleri olarak Gretilir.
Organizmalar tarafindan tiiketilen oksijenin %90'indan fazlasi
enerji Gretimiyle ilgili elektron transportunun 4-e mekanizmasi
ile kullaniir (Papa ve Skulachev, 1997). Okaryotlarda
mitokondriyal sistem bulunurken, prokaryotlarda elektron
tasima zincirleri plazma membraninda bulunur. Koenzim Q ve
kompleks I, elektronlarin molekiler oksijen ile etkileserek
stiper oksit anyonunun olusturdugu mitokondriyal elekiron
transport zincirinin en 6nemli bilesenleridir (Demin vd., 1998).
Endoplazmik retikulumdaki (ER) elektron transport zinciri ikinci
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en onemli ROT kaynagidir (Malhotra ve Kaufman, 2007).
Hilcresel ve yabanci kimyasallarin katabolizmasi sitokrom
P450 ile redoks asamalarini igerir ve ER'deki ROT
uretiminden sorumludur. Belirli miktardaki ROT, sitozol ve
peroksizomlarda gesitli oksidazlar tarafindan retilir. Omegin,
triptofandioksijenaz (Li vd., 2007), ksantinoksidaz (Shmarakov
ve Marchenko, 2008; Kelley vd., 2010), ve sitokrom P450
rediktaz (Cederbaum, 1989) gibi enzimler esas olarak siiper
oksit anyonunu (retirken bunlar gibi aminoasit ve
glukozoksidazlar esas olarak hidrojen peroksit Uretir
(Bonnefont-Rousselot, 2002).

Belirli hlcresel bilegenlerin ve ksenobiyotiklerin (acik
havada oksijen velveya UV radyasyon varliginda peroksitler
olusturarak olusan oksidasyon) otooksidasyonu Onemli
miktarda ROT dretiminden sorumlu olabilir. Organizmalarda
dogal olarak olusan katekolaminler ve bazi diger bilesikler
spesifik fizyolojik durumlar altinda &énemli ROT (reticileri
olarak rol oynayabilirler ve hatta hastalik ve yaslanmaya yol
acabilirler (McAnulty vd.,2003). ROTun ana grubunu
olusturan kirleticiler Oncelikle agir metaller, aromatik
hidrokarbonlar, pestisitler, poliklorlubifeniller, dioksinler ve
benzer formilasyonlu gevresel kirleticilerdir (Lushchak, 2008;
Alak vd., 2013). ROT Uretimine yol agan mekanizmalar gok
cesitli  olabilir ancak reaktif tirlin Uretimiyle birbirini
tamamlamaktadir (Valko vd.,2007). Oksidatif stres gelisiminin,
énemli herhangi bir stres bileseni oldugunu belirtmek gerekir.
Pek ¢ok sucul organizma belirli reaktif tiirlerin kontrolli bir
sekilde dretimi icin Ozel tasarlanmis sistemlere sahiptir.
Omnegin, siyaniir duyarsiz oksidatif patlama ilk kez I6kositlerde
tanimlanmis  (Dri vd.,1979), benzer islemler, daha sonra
hayvanlarin pek ¢ok hiicre tipinde ve bitkilerde de
bulunmustur (Asai vd., 2008; Foyer ve Noctor, 2009). ROT
Uretiminin  dlizenlenmis molekdler mekanizmalar, NADPH
oksidaz tarafindan NADPH'In enzimatik oksidasyonuna
baghdir. Bu sistem mikroorganizmalari hedef alarak hiicresel
ROT seviyesini kontrol eder. Bir diger reaktif tirlerin
uretimindeki 6zel sistem ise, nitrik oksit sentaz tarafindan nitrik
oksit (NO) dretilmesi yoluyla gerceklesir (Agnisola, 2005).

kangik fonksiyonlu oksidaz elektron transportu
sitokrom p450 ve by

miyeloperoksidaz
(oksidatif patiama:fagositier)

ondoplazmik retikulum

ksantin oksidaz
hemoglobin
riboflavin
kategolaminler

elektron transport sistemi

oksidazlar
flavoproteinier

DO ie3
gegis metalleri ‘\

lipoksijenaz
prostaglandin sentezi
NADPH oksidaz (oksidatif patlama:fagositier)

$Sekil 3. Endojen kaynaklarin reaktif oksijen tirlerinin tiretimine etkisi.
Figure 3.Effects of endogenous resources on production of reactive oxygen
species.

Hicresel fraksiyonlar kullanilarak yapilan galismalar hem

endojen kaynaklarin hem de gevresel kirleticilerin tegvikiyle
artan ROT diretimine 1sik tutar. Ornegin, endojen kaynakli
NADPH-bagimli ROT retim siireci Morina bali§i (Gadus
morhua) karaciger, hava kesesi, solungag ve kas dokularinda
incelenmistir (Lemaire vd., 1994). Kirleticilerin redoks déngusu
Uzerine etkilerinin arastinldigi in vitro calismalar; O2'nin
aliminda (Garcia Martinez vd., 1995), O2.- (retiminde
(Lemaire  ve Livingston, 1997), 02.-nin H202ye
dénistiminde (Sjolin ve Livingston, 1997), H202'den OH-
uretiminde (Kitamura ve Tatsumi, 1997) sitokrom P450
rediktazin katalitik roliyle NADPH-bagimli katalizi Uzerine
yogunlagmistir. Cevresel kirleticilerden olan herbisitlerin bazi
balik tirlerinin doku ve organlarinda ROT Uretimini artirarak
oksidatif stres gelistirme potansiyeli bazi  yonleriyle
arastinimigtir. Ornegin; yaygin kullanilan bir herbisit olan
Diquat, sazan (Cyprinus carpio) karaciger hiicrelerinde
(Wright vd., 2000) ve gbkkusagd alabaligi O. mykiss solungag
dokularinda (Hook vd., 2006) ROT Uretimini uyarmistir. Japon
baligi (Carassius auratus) karaciger ve bdbreklerinde suda
bulunan  demirin serbest radikal surecine etkilerinin
arastinldigi galismada, protein karbonil gruplari, proteinlerin
oksidatif modifikasyon belirte¢ seviyeleri artmig, fakat lipit
peroksitlerin  konsantrasyonu azalmistir (Bagnyukova vd.,
2006). Hibrid Amazon baligina (Pseudoplatystoma sp.)
glikofosat herbisitinin  farkli dozlarinin 96 saat siireyle
uygulandigi bir akut calismada baliklarin oksidatif stres
parametreleri ve antioksidan savunma mekanizmalari
degderlendirilmistir. Aragtirmacilar, baliklarin karaciger ve beyin
dokularinda antioksidan aktivitenin arttigini, karaciger ve kas
dokularinda TBARS seviyelerinin yiikseldigini rapor etmislerdir
(Sinhorin vd., 2014). Potasyum dikromat maruziyeti Avrupa
yilan baligi (Anguilla anguilla) solungag ve bdbrek dokularinda
oksidatif stresi olduk¢a artirmistir (Ahmad vd., 2006). Bir
insektisit grubu olan klorlu hidrokarbonlar, sazan'da deri timor
hiicrelerinde (Ruiz-Leal ve George, 2004) ve kaplan baligi
(Hoplias malabaricus) hepatositlerinde (Filipak Neto vd., 2008)
oksidatif stresi arttirmiglardir. Dioktil adipatin (DOA) ¢ipura
(Sparus aurata) karaciger ve solunga¢ dokulari (izerine
etkilerinin aragtinildi§i bir makalede, bir dizi hepatoselliler
degisim beraberinde her iki dokuda da kimyasalin artan
konsantrasyonuna bagli olarak ¢oklu histolojik degisimler
rapor edilmistir (Ureten ve isisag Ugiincii, 2013). Halometan
uygulanan Goodea gracilis tirii baliklarda doza bagl olarak
ROT Uretiminin arttig ve oksidatif stres olustugu gézlenmistir
(Dzul-Caamal vd., 2013). Zebra bali§i beyin dokusunda disik
dozda arsenik trioksitin ROT uretimini artirarak oksidatif strese
neden oldugu bildirilmistir (Sarkar vd., 2014).

Reaktif Oksijen Tiirlerinin Yok Edilmesi ve Antioksidanlar:
Sucul organizmalardaki antioksidan sistemler hem dustk hem
de yiksek molekiler agirlikh antioksidanlar igerirler
(Livingstone, 2001). Distk molekdl agirlikli antioksidanlar,
glutatyon, askorbik asit (C vitamini) gibi suda ¢bdzlnen ve
karotenoid ( B-karotendahil), retinol (A vitamini), ve a-tokoferol
(E vitamini) gibi yagda ¢o6zlinen bilesiklerde tanimlanmistir.
Bunlar genellikle serbest radikalleri ortamdan uzaklastirmada
gérev alirlar. Ornegin; bu bilesikler GSH, GSH-Px ya da GST

157



Akbulut et al, Ege J Fish Aqua Sci 31(3): 155-160 (2014)

gibi antioksidan ve detoksifikasyon enzimlerinin kofaktdrd
olarak rol oynar. Belirli bir grup olan antioksidan enzimler;
stiperoksit dismutaz (SOD), katalazlar (CAT), Se-bagimii
glutatyon peroksidazlar (Se-GPx), DT-diaforaz gibi enzimleri
icerir ve glutatyon redilktaz (GR), glukoz-6-fosfat dehidrojenaz
(G6PDH) gibi gerekli kofaktorleri sadlar. Metalotiyoneinler ve
ferritin gibi spesifik olmayan yiksek molekiler agirlikii
antioksidanlar, metal iyonlarina (dzellikle demir ve bakir)
baglanarak ROT kaynakli hasari &nleyen proteinlerdir.
Antioksidanlarin  kararll  durum seviyeleri, alim/sentez,
ulastirma, metabolizasyon, etkisiz hale gelme ve atilim
arasindaki denge ile saglanir. En ¢ok Uretilen tokoferol ve
karotenoidler gibi bazi antioksidanlar ise beslenme yoluyla
sucul organizmalar tarafindan alinir. llging bir sekilde,
antioksidan (retimi genellikie organizmalarin ihtiyaglarina
karsilik gelir ve aktif diizenlemeye tabi tutulur (Kelley vd.,
2010). Reaktif oksijen turlerinin ortadan kaldiriimasi ve
Uretilmesi arasindaki denge ile potansiyel biyolojik etki ve
organizma fonksiyonundaki degisiklikler Sekil 3'de verilmistir.

Tretim

Eliminasvon
Elektron
ransfer
Zinciri
Dusuk Molekul
Agirhkh
Sffhommlon < Antioksidanlar
Otookssdasyon 1  ROTSeviyesi
. Yuksek Molekul
Ozel Sistemler . garikls
Antickssdaniar
(NADPH okssdaz,
NO-semtaz)
- - -
Hucresel Hucre It
Exkder/ > Cevresel
Biesenlerde Yolaklarda
Fonksiyonla P o el 4 Faktorler
- - -
Hucre Hasan Endojen ve Covresel Enfeksiyon:
Sounglar Apopte: Degisikliklere Kary:
Nekroz Adaptasyon Koruma

Sekil 4. Reaktif oksijen tirlerinin olusum ve eliminasyon dengesi ile
potansiyel biyolojik etkileri (Lushchak, 2011’den).

Figure 4. Balance between production and elimination of reactive oxygen
species and their potential biological effects (from Lushchak, 2011).

Cevresel kirleticilerin baliklarda oksidatif stres olugturma
yollarindan biri antioksidan enzimleri inhibe etme seklindedir.
SOD ve CAT gibi antioksidan enzimleri inhibe eden herbisitler
cesitli bilesik gruplarindan olusur. Hai vd. (1997) dietil ditiyo
karbamatin (DDC) sazan dokularinda pro/antioksidan sistemi
modifiye etmesine ragmen, ayni zamanda kendi yapisinda
tiyol gruplarinin varli§i nedeniyle antioksidan olarak gdrev
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Abstract: In this review, updated check-list of marine fish in the Bay of Gdkova, south-eastern Aegean Sea was presented. From the results of relevant studies,
based on the coastal fisheries in Gokova Bay, we therefore determined totally 205 fish species, belonging to 95 families. Coastal fisheries in Gokova Bay consist

of small scale such as gillnet, trammel net, longline and handline fisheries.

Keywords: Ichthyofauna, fish diversity, Gékova Bay, Aegean Sea

Ozet Bu derlemede, Gokova Korfezinde (Giineydogu Ege Denizi) deniz baliklarinin giincellenmis tiir gesitliligi sunuimustur. Gokova Korfezinde kiyi balikgilign
temelli galismalardan toplanan sonuglardan 95 familyaya ait 205 balik tirl tespit edilmistir. Gokova Korfezi'nde balikgilik uzatma aglari, paraketa ve olta gibi

kugiik 6lekli balikgiliktan olusmaktadir.
Anahtar kelimeler: ihtiyofauna, balik gesitliligi, Gékova Kérfezi, Ege Denizi.

GIRIS

Gokova Korfezi, Tirkiye'nin giineybati ucunda Ege ve
Akdeniz'in kesistigi noktada yer alan Tirkiye'nin biyik ve
verimli korfezlerinden biridir. Dogu-bati ekseninde uzunlugu
yaklasik 92 km'dir. Ege Denizi’'nin Mugla il sinirlarinda yer
alan Gokova Korfezi deniz alani 1851 kmz2, tim kiyr uzunlugu
yaklasik 500 km'dir (Kirag vd., 2010). Gékova Korfezi 24500
hektari kara alani olmak tizere toplam 52000 hektarlik alani ile
Tirkiye’nin en Onemli deniz koruma alanlarindan biridir
(Cihangir vd., 1998). Gokova Korfezinde balikgilik kiglk
Olcekli yapida olup, disik av giclyle uzatma aglari,
paraketalar ve oltalarla strdlrllmektedir. Korfezde belirli
sahalar ise girgir ve trol avciigina agiktir. Bununla beraber,
kiy! kesimlerde yer yer orfoz ve lahos igin zipkin daliglari da
gerceklesmektedir. Balikgiliga kapali alanlar yaklagiminin
Tirkiye'deki ilk 6rnegi de Gokova Korfezi'dir. 10 Temmuz
2010 tarihli ve 27637 Sayili Resmi Gazete'de yayinlanarak
ylrirlige giren 2/1 Numaral Ticari Amagh Su Uriinleri
Avcihigini Dizenleyen Tebligde Gokova Kérfezi igin bir
“Balikgiiga Kapali Alan” olusturulmustur. Burada Akbuk
Limani, Akyaka, Gamli Limani, Boncuk Koyu, ingiliz Limani
(Degirmen Biikii) ve Bordiibet Limanrnda her tirli istihsal
vasitasi ile su Urlnleri avcili§ yasaklanmigtir,

Ege ve Akdeniz sularinin bulustugu noktada yer alan

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

Gokova Korfezi biyolojik gesitlilik bakimindan oldukga
zengindir. Siiveys Kanal'ni gegerek Akdeniz’e yerlesen
(Indo-Pasifik) tiirler korfezi de etkilemis; kdrfez son 20 yilda
Lesepsiyen gogiin 6nemli bir duradi haline gelmistir. Bu durum
bazen balikilara 6nemli ekonomik avantaj saglarken, bazi
durumlarda sorunlar da ortaya gikarmaktadir. Ornegin, Indo-
Pasifik kokenli baliklarla yerli baliklar arasinda, biyotik
cevresel faktorlerden tiirler arasi rekabet nedeniyle bazi
onemli degisiklikler (av-avci iligkisi, besin rekabeti, habitati
terk etme vb.) glindeme getirebilir. Yillar icerisindeki tiir
degisimini izlemek Uzere farkli tarihlerde rapor edilmis balik tir
listeleri, bu tip gb¢, istla ve rekabet olgusunun
belirlenmesinde 6nemli birer Gltttlr.

Bu calismada, Gokova Koérfezinde daha oOnce gesitli
calismalarla saptanmig balik tlir gesitliliginin ortaya konmasi
amaclanmigtir. Bdylece, kdrfezde glinimize dek saptanmig
mevcut balik tlrlerinin tam bir listesi elde edilerek, konuyla
ilgili arastiricilara bir kaynak liste olusturulmusgtur.

MATERYAL VE YONTEM

Gokova Korfezinde balik ve balikgilik (zerine bugiline
kadar vyirGtilen tim c¢aligmalar derlenerek listelenmistir.
Listeye esas olan baliklar, sirasiyla Mater vd. (1988), Kaya vd.
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(1990), Meri¢ (1994), Buhan vd. (1997), Cihangir vd. (1998),
Torcu ve Mater (2000), Bilecenoglu vd. (2001), Ogretmen vd.
(2005), Akyol vd. (2005, 2006, 2007a, 2007b), Filiz vd. (2005),
Ozig ve Yilmaz (2006), Bilecenoglu ve Kaya (2006), Anonim
(2006), Francour vd. (2007), Oz vd. (2007), Unal vd. (2009),
Ceyhan vd. (2009a, 2009b), Glilsahin ve Kara (2013), Akyol
ve Unal (2015), Bilecenoglu vd. (2014), Akyol ve Unal
(yayinlanmamis veri) tarafindan yapilan calismalardan
olusturulmustur.  Bilimsel isimlendirmelerde ve tlrlerin
dagiimlarinin  belirlenmesinde  Bilecenoglu vd. (2002),
FishBase (Froese ve Pauly, 2014) ve Golani vd. (2006) temel
alinmigtir. Baliklarin orijinleri de kodlanmis olup, bu kodlarin
acihmi:  [A-M] Atlanto-Mediterran, [C] Kozmopolit, [R]
Lesepsiyen ve [M] Akdeniz endemigi'dir.

BULGULAR

Gokova Kérfezinde 1988-2014 vyillari arasinda yapilan
calismalarin derlenmesiyle elde edilen tiir listesine gére,
Gokova Korfezinde simdiye dek 95 familyaya ait toplam 205
balik tiri tespit edilmistir. Listeye dahil edilen baliklarin
orijinlerine gore dagilimi ise %75'i Atlanto-mediteran, %12’si
Kozmopolit, %10’u Lesepsiyen ve %3'l Endemiktir.

Phylum: Chordata

Subphylum: Vertebrata

Class: CHONDRICHTHYES

FAM: SCYLIORHINIDAE

Scyliorhinus canicula (Linnaeus, 1758) [A-M]"1219
Galeus melastomus Rafinesque, 1810 [A-M]®
FAM: CARCHARHINIDAE

Carcharhinus plumbeus (Nardo, 1827) [C]"
FAM: TRIAKIDAE

Mustelus asterias Cloquet, 1819 [A-M]!
Mustelus mustelus (Linnaeus, 1758) [A-M]!.12
FAM: SQUALIDAE

Squalus acanthias Linnaeus, 1758 [C]!.12
Squalus blainvillei (Risso, 1827) [C]'1219
Etmopterus spinax (Linnaeus, 1758) [A-M]19.21
FAM: DALATIIDAE

Dalatias licha (Bonnaterre, 1788) [C]1219

FAM: HEXANCHIDAE

Heptranchias perlo (Bonnaterre, 1788) [C]2
FAM: OXYNOTIDAE

Oxynotus centrina (Linnaeus, 1758) [A-M]'2
FAM: SQUATINIDAE

Squatina oculata Bonaparte, 1840 [A-M]1215.21
Squatina squatina (Linnaeus, 1758) [A-M]!
FAM: RHINOBATIDAE

Rhinobatos rhinobatos (Linnaeus, 1758) [A-M]'!
FAM: TORPEDINIDAE

Torpedo marmorata Risso, 1810 [A-M]!.12
FAM: RAJIDAE

Dipturus oxyrinchus (Linnaeus, 1758) [A-M]2.19
Leucoraja naevus (Miiller and Henle, 1841) [A-M]2
Raja clavata Linnaeus, 1758 [C]!.1219

Raja miraletus Linnaeus, 1758 [C]'2

FAM: DASYATIDAE

Dasyatis pastinaca (Linnaeus, 1758) [A-M]"12
FAM: MYLIOBATIDAE

Myliobatis aquila (Linnaeus, 1758) [A-M]!

Class: HOLOCEPHALI

FAM: CHIMAERIDAE

Chimaera monstrosa Linnaeus, 1758 [A-M]122!
Class: OSTEICHTHYES

FAM: CLUPEIDAE

Alosa fallax (Lacepéde, 1803) [M]?

Sardina pilchardus (Walbaum, 1792) [A-M].27
Sardinella aurita Valenciennes, 1847 [C]"7

Sprattus sprattus (Linnaeus, 1758) [A-M]'

FAM: ENGRAULIDAE

Engraulis encrasicolus (Linnaeus, 1758) [A-M]!2
FAM: ARGENTINIDAE

Argentina sphyraena Linnaeus, 1758 [A-M]219
FAM: AULOPIDAE

Aulopus filamentosus (Bloch, 1792) [A-M]2

FAM: CHAULIODONTIDAE

Chauliodus sloani Bloch and Scheneider, 1801 [C]"2
FAM: SYNODONTIDAE

Saurida undosquamis (Richardson, 1848) [R]"378.12
Synodus saurus (Linnaeus, 1758) [A-M]!

FAM: CHOLOROPHTHALMIDAE
Cholorophthalmus agassizii Bonaparte, 1840 [C]122!
FAM: ANGUILLIDAE

Anguilla anguilla (Linnaeus, 1758) [A-M]!.12

FAM: MURAENIDAE

Muraena helena Linnaeus, 1758 [A-M]'

FAM: CENTRISCIDAE

Macroramphosus scolopax (Linnaeus, 1758) [C]'219
FAM: CONGRIDAE

Conger conger (Linnaeus, 1758) [A-M]"7#

FAM: OPHICHTHIDAE

Echelus myrus (Linnaeus, 1758) [A-M]1.12

FAM: BELONIDAE

Belone belone (Linnaeus, 1761) [A-M]!

FAM: CYPRINODONTIDAE

Aphanius fasciatus (Valenciennes, 1821) [M]'

FAM: SYNGNATHIDAE

Hippocampus hippocampus (Linnaeus, 1758) [A-M]'
Hippocampus guttulatus Cuvier, 1829 [A-M]!
Syngnathus acus Linnaeus, 1758 [A-M]!

FAM: GASTEROSTEIDAE

Gasterosteus aculeatus Linnaeus, 1758 [A-M]"3
FAM: MERLUCCIDAE

Merluccius merluccius (Linnaeus, 1758) [A-M]168.12.1819

FAM: GADIDAE

Gadiculus argenteus argenteus Guichenot, 1850 [A-M]'920

Merlangius merlangus (Linnaeus, 1758) [M]'
Micromesistius poutassou (Risso, 1826) [A-M]1920
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FAM: PHYCIDAE

Phycis blennoides (Briinnich, 1768) [A-M]'0.20

Phycis phycis (Linnaeus, 1766) [A-M]!

FAM: HOLOCENTRIDAE

Sargocentron rubrum (Forsskal, 1775) [R]'.1216

FAM: CAPROIDAE

Capros aper (Linnaeus, 1758) [A-M]1219.20

FAM: MACROURIDAE

Coelorhynchus coelorhynchus (Risso, 1810) [A-M]192!
Hymenocephalus italicus Giglioli, 1884 [A-M]19.20
Nezumia sclerorhynchus (Valenciennes, 1838) [A-M]2
FAM: ZEIDAE

Zeus faber Linnaeus, 1758 [C]'

FAM: SERRANIDAE

Anthias anthias (Linnaeus, 1758) [A-M]"12
Epinephelus aeneus (Geoffroy Saint-Hilaire, 1817) [A-M]138.18
Epinephelus costae (Steindachner, 1878) [A-M]!:3818
Epinephelus marginatus (Lowe, 1834) [A-M]"8.18
Hyporthodus haifensis (Ben-Tuvia, 1953) [A-M]'2
Serranus cabrilla (Linnaeus, 1758) [A-M]"27.812
Serranus hepatus (Linnaeus, 1758) [A-M]!12
Serranus scriba (Linnaeus, 1758) [A-M]1.212

FAM: MORONIDAE

Dicentrarchus labrax (Linnaeus, 1758) [A-M]'2678
FAM: STERNOPTYCHIDAE

Argyropelecus hemigymnus Cocco, 1829 [A-M]'0.2!
FAM: APOGONIDAE

Apogon queketti Gilchrist, 1903 [R]2

Apogon imberbis (Linnaeus, 1758) [A-M]!.12

FAM: CEPOLIDAE

Cepola macrophthalma (Linnaeus, 1758) [A-M]!
FAM: GONOSTOMATIDAE

Cyclothone braueri Jespersen and Taning, 1926 [C]'®
FAM: TRACHICHTHYIDAE

Hoplostethus mediterraneus Cuvier, 1829 [C]19.20.21
FAM: POMATOMIDAE

Pomatomus saltatrix (Linnaeus, 1766) [A-M]!237
FAM: CARANGIDAE

Alectis alexandrina (Geoffroy Saint-Hilarie, 1817) [A-M]'
Caranx crysos (Mitchill, 1815) [A-M]"2

Lichia amia (Linnaeus, 1758) [A-M]!

Seriola dumerili (Risso, 1810) [C]'368

Trachinotus ovatus (Linnaeus, 1758) [A-M]'!
Trachurus picturatus (Bowdich, 1825) [A-M]2!
Trachurus mediterraneus (Staindachner, 1868) [A-M]!367
Trachurus trachurus (Linnaeus,1758) [A-M]!23.19
FAM: CORYPHAENIDAE

Coryphaena hippurus Linnaeus, 1758 [C]'78

FAM: EPIGONIDAE

Microichthys coccoi Riippell, 1852 [A-M]20

FAM: HEMIRAMPHIDAE

Hemiramphus far (Forsskal, 1775) [R]"

FAM: LEIOGNATHIDAE

Leiognathus klunzingeri (Steindachner,1898) [R]!
FAM: SCIAENIDAE

Sciaena umbra Linnaeus, 1758 [A-M]!

Umbrina cirrosa (Linnaeus, 1758) [A-M]".38

FAM: MULLIDAE

Mullus barbatus barbatus Linnaeus, 1758 [A-M]"37.12
Mullus surmuletus Linnaeus,1758 [A-M]!23612
Upeneus moluccensis (Bleeker, 1855) [R]"367.1213,18
Upeneus pori (Ben-Tuviva and Golani, 1989) [R]'¢
FAM: SPARIDAE

Boops boops (Linnaeus, 1758) [A-M]'2678

Dentex dentex (Linnaeus, 1758) [A-M]!236.18
Dentex gibbosus (Rafinesque, 1810) [A-M]"8
Dentex macrophtalmus (Bloch, 1791) [A-M]!
Dentex maroccanus Valenciennes, 1830 [A-M]!368
Diplodus annularis (Linnaeus, 1758) [A-M]!2378
Diplodus puntazzo (Walbaum, 1792) [A-M]!:38
Diplodus sargus sargus (Linnaeus, 1758) [M].368
Diplodus vulgaris (Geoffroy SaintHilarie, 1817) [A-M]1.2818
Lithognathus mormyrus (Linnaeus, 1758) [A-M]'37.8
Oblada melanura (Linnaeus, 1758) [A-M]'38
Pagellus acarne (Risso, 1827) [A-M]6

Pagellus bogaraveo (Briinnich, 1768) [A-M]!
Pagellus erythrinus (Linnaeus, 1758) [A-M]1.37.8.18
Pagrus pagrus (Linnaeus, 1758) [A-M]'28

Sarpa salpa (Linnaeus, 1758) [A-M]!:36

Sparus aurata Linnaeus, 1758 [A-M]"37.8.18
Spondyliosoma cantharus (Linnaeus, 1758) [A-M]!
FAM: CENTRACANTHIDAE

Spicara smaris (Linnaeus, 1758) [A-M]!

Spicara maena (Linnaeus, 1758) [A-M]!

FAM: POMACENTRIDAE

Chromis chromis (Linnaeus,1758) [A-M]'2

FAM: LABRIDAE

Coris julis (Linnaeus, 1758) [A-M]"2

Symphodus roissali (Risso, 1810) [A-M]!
Symphodus tinca (Linnaeus, 1758) [A-M]!
Symphodus ocellatus (Linnaeus, 1758) [M]'
Symphodus cinereus (Bonnaterre, 1788) [A-M]'
Thalassoma pavo (Linnaeus, 1758) [A-M]!2
Xyrichtys novacula (Linnaeus, 1758) [A-M]!
Pteragogus pelycus Randall, 1981 [R]!

Labrus mixtus Linnaeus, 1758 [A-M]2

FAM: SCARIDAE

Sparisoma cretense (Linnaeus,1758) [A-M]!

FAM: FISTULARIIDAE

Fistularia commersonii Rippell, 1838 [R]6

FAM: TRACHINIDAE

Trachinus draco Linnaeus, 1758 [A-M]!.7.12
Trachinus radiatus Cuvier, 1829 [A-M]"12
Echiichthys vipera (Cuvier, 1829) [A-M]!

FAM: URANOSCOPIDAE

Uranoscopus scaber Linnaeus, 1758 [A-M]'23.12
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FAM: SIGANIDAE

Siganus luridus (Rippell, 1829) [R]!36.16

Siganus rivulatus Forsskal and Niebuhr, 1775 [R]"36.16
FAM: PEMPHERIDAE

Pempheris vanicolensis Cuvier, 1831 [R]216

FAM: TRICHIURIDAE

Lepidopus caudatus (Euphrasen, 1788) [C]2
Trichiurus lepturus Linnaeus, 1758 [C]!

FAM: SCOMBRIDAE

Auxis rochei (Risso, 1810) [C]!

Euthynnus alletteratus (Rafinesque, 1810) [A-M]'
Katsuwonus pelamis (Linnaeus, 1758) [C]'

Sarda sarda (Bloch, 1793) [A-M]!

Scomber japonicus Houttuyn, 1782 [C]"67
Scomber scombrus Linnaeus, 1758 [A-M]'2
Scomberomorus commerson (Lacepéde, 1800) [R]'3.17
Thunnus thynnus (Linnaeus, 1758) [A-M]!

FAM: XIPHIIDAE

Xiphias gladius Linnaeus, 1758 [C]'

FAM: GOBIIDAE

Didogobius splechtnai Ahnelt and Patzner, 1995 [M]'0
Gobius auratus Risso, 1810 [A-M]0

Gobius niger Linnaeus, 1758 [A-M]!

Gobius vittatus Vinciguerra, 1883 [M]22
Lesueurigobius friesii (Malm, 1874) [A-M]20
Oxyurichtys papuensis (Valenciennes, 1837) [R]"9
Pomatoschistus minutus (Pallas, 1770) [A-M]2
Thorogobius macrolepis (Kolombatovic, 1891) [A-M]'0
FAM: SEBASTIDAE

Helicolenus dactylopterus (Delaroche, 1809) [A-M]'2
FAM: BLENNIIDAE

Salaria fluviatilis (Asso, 1801) [A-M]!

Blennius ocellaris Linnaeus, 1758 [A-M]".12
Microlipophrys canevae (Vinciguerra, 1880) [A-M]!
Parablennius gattorugine (Linnaeus, 1758) [A-M]'
Blennius sanguinolentus (Pallas, 1814) [A-M]'!
FAM: SPHYRAENIDAE

Sphyraena chrysotaenia Klunzinger, 1884 [R]'#
Sphyraena sphyraena (Linnaeus, 1758) [A-M]'2367
Sphyraena viridensis Cuvier, 1829 [A-M]!

FAM: MUGILIDAE

Chelon labrosus (Risso, 1827) [A-M]!

Liza aurata (Risso, 1810) [A-M]!

Liza saliens (Risso,1810) [A-M]!3

Liza ramada (Risso, 1827) [A-M]!

Mugil cephalus Linnaeus, 1758 [A-M]!
Oedalechilus labeo (Cuvier, 1829) [A-M]!

FAM: ATHERINIDAE

Atherina boyeri Risso, 1810 [A-M]'

Atherinomorus lacunosus (Forster, 1801) [R]'®
FAM: SCORPAENIDAE

Scorpaena elongata Cadenat, 1943 [A-M]'®
Scorpaena notata Rafinesque, 1810 [A-M]"7:12

Scorpaena porcus Linnaeus, 1758 [A-M]!8.12
Scorpaena scrofa Linnaeus, 1758 [A-M]"1219
FAM: TRIGLIDAE

Chelidonichthys cuculus (Linnaeus, 1758) [A-M]'®
Chelidonichthys lucerna (Linnaeus, 1758) [A-M]!3.7.812
Trigla lyra Linnaeus, 1758 [A-M]".1219

Trigloporus lastoviza (Bonnaterre, 1788) [A-M]!12
FAM: DACTYLOPTERIDAE

Dactylopterus volitans (Linnaeus, 1758) [A-M]"12
FAM: CITHARIDAE

Citharus linguatula (Linnaeus, 1758) [A-M]"12
FAM: PERISTEDIIDAE

Peristedion cataphractum (Linnaeus, 1758) [A-M]"219
FAM: SCOPTHALMIDAE

Lepidorhombus boscii (Risso, 1810) [A-M]1.12.1920
Lepidorhombus whiffiagonis (Walbaum, 1792) [A-M]20
FAM: BOTHIDAE

Arnoglossus laterna (Walbaum, 1792) [A-M]'!
Bothus podas (Delaroche, 1809) [A-M]"2

FAM: PLEURONECTIDAE

Platichthys flesus (Linnaeus, 1758) [A-M]!

FAM: SOLEIDAE

Microchirus ocellatus (Linnaeus, 1758) [A-M]"12
Microchirus variegatus (Donovan, 1808) [A-M]!
Monochirus hispidus Rafinesque, 1814 [A-M]!
Pegusa impar (Bennett, 1831) [A-M]!

Solea solea (Linnaeus, 1758) [A-M].27-18

Solea lascaris (Risso, 1810) [A-M]’

FAM: ECHENEIDAE

Echeneis naucrates Linnaeus,1758 [C]!

FAM: BALISTIDAE

Balistes capriscus Gmelin,1789 [A-M]!

FAM: LOPHIIDAE

Lophius budegassa Spinola, 1807 [A-M]'2
Lophius piscatorius Linnaeus, 1758 [A-M]!19
FAM: MONACANTHIDAE

Stephanolepis diaspros Fraser-Brunner, 1940 [R]"12
FAM: CALLIONYMIDAE

Callionymus pusillus Delaroche, 1809 [A-M]2
Synchiropus phaeton (Giinther, 1861) [A-M]'22!
FAM: CENTROLOPHIDAE

Centrolophus niger (Gmelin, 1789) [A-M]2

FAM: STERNOPTYCHIDAE

Maurolicus muelleri (Gmelin, 1789) [A-M]2

FAM: LOPHOTIDAE

Lophotus lacepede Giorna, 1809 [A-M}*

FAM: EPHIPPIDAE

Platax teira (Forsskal, 1775) [R]5

FAM: TETRADONTIDAE

Lagocephalus sceleratus (Gmelin, 1789) [R]""1

Sphoeroides pachygaster (Miiler and Troschel, 1848) [A-M]"2

FAM: NEMIPTERIDAE
Nemipterus randalli Russell, 1986 [R]"
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FAM: NOTACANTHIDAE

Notacanthus bonaparte Risso, 1840 [A-M]
FAM: NETTASTOMATIDAE

Nettastoma melanurum Rafinesque, 1810 [A-M]2#
FAM: STOMIIDAE

Bathophilus nigerrimus Giglioli, 1882 [C]24

FAM: CHAMPSODONTIDAE

Champsodon nudivittis (Ogilby, 1895) [R]%

1 Ogretmen vd. (2005); 2 Anon. (2006); 3 Akyol vd. (2007a); 4
Bilecenoglu vd. (2001); 5 Bilecenoglu ve Kaya (2006); 6 Ceyhan vd. (2009a);
7 Ceyhan vd. (2009b); 8 Akyol vd. (2007b); 9 Akyol vd. (2006); 10 Francour
vd. (2007); 11 Akyol vd. (2005); 12 Ozig ve Yilmaz (2006); 13 Torcu ve Mater
(2000); 14 Giilsahin ve Kara (2013); 15 Filiz vd. (2005); 16 Oz vd. (2007); 17
Buhan vd. (1997); 18 Unal vd. (2009); 19Cihangir vd. (1998); 20 Mater vd.
(1988); 21 Merig (1994); 22 Kaya vd. (1990); 23 Akyol ve Unal (2015); 24
Bilecenoglu vd. (2014); 25 Akyol ve Unal (yayinlanmamis).

TARTISMA VE SONUG

Gokova Korfezi sularinda, simdiye dek yapiimis
calismalardan, toplam 205 balik tiirli derlenmistir. Bélgeden
elde edilen tir listesi Dogu Akdeniz geneline gore oldukca
zayif gorlinmektedir. Bolgede yapilmig calismalarin azligs,
ornekleme sayisi, blylk dlgekli balikgiliktan ve derin deniz
tirlerinin tam olarak belirlenememesi, 6rnekleme araglari ve
bunlarin segiciligi de goz énine alindijinda sliphesiz, elde
edilen tir listesi kdrfezdeki mevceut balik tirlerinin bir kismini
kapsiyor olmalidir. Zira, Golani vd. (2006) Dogu Akdeniz igin
balik tlir sayisini 470'in (izerinde bildirirken; Bilecenoglu vd.
(2014) Tirkiye deniz baliklar faunasini toplamda 512 tiir
olarak glincellemisler; ancak bu giincellemede Gokova Kérfezi
icin verilen balik gesitliligini gri literatir ve yayimlanmamiglar
hari¢ 42-57 tiir arasinda bildirmiglerdir. Oysa bu galismada
toplam tir sayisinin bunun yaklasik dért kati kadar oldugu
ortaya ¢ikmistir.

Listede yer alan Spicara flexuosa ve S. maena'ya ait ayri
kayitlar, FishBase'de kabul edilmis (gegerli) tir ismi olan S.
maena'da birlestirimistir. Microichthys coccoi, Trachurus
picturatus, Atherinomorus lacunosus ve Oedalechilus labeo
turleri bélge icin supheli kayitlar olarak gériinmektedir. Ancak
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listelerdeki sdz konusu stipheli tirlerin dogrulugunu kontrol
etmek, mize kayitlari bulunmamasi sebebiyle mdmkin
olamamistir.

Bu galismada, Gokova Korfezinde 21 Lesepsiyen tlr
derlenmis olup, Lessepsiyen tlr orani tir sayisinin %10°unu
olusturmaktadir. Bu tlrlerden Nemipterus randalli, Apogon
queketti ve Champsodon nudivittis korfez balik faunasina en
son eklenmis Lesepsiyen tirlerdir. Lesepsiyen tirler igerisinde
8 tirr (Sphyraena chrysotaenia, Scomberomorus commerson,
Siganus luridus, S. rivulatus, Saurida undosquamis,
Nemipterus randalli, Upeneus molluccensis ve U. pori)
bélgede ekonomik olarak degerlendirilmekle birlikte, S.
commerson ve U. pori tirleri korfezde nadirdir.

Gokova Kérfezi'nde biyolojik anlamda gesitli canli gruplar
uzerine gerek tiir gesitliligi, gerekse ekolojik etkileri lizerine az
sayida calisma vardir. 2010 yilindan bu yana ilan edilmis
balikgiliga kapali koruma alaninda, kapali sahalarin dogdal
ortama etkileri ile ortamin  dogrudan veya dolayl
kullanicilarinin sosyal ve ekonomik etkileri Uzerine aragtirma
sonuglarina ise henlz rastlanmamistir.

Gokova Kérfezi kiyi balikgiligi fazla gelismemistir. Akyaka
ve Akgapinar kdylerinden sinirlh sayida kigik olgekli
balikginin varligi ve 6zellikle 6Gnemli bir koruma alani dahilinde
balikgilik yapiliyor olmasi, bélgenin stirdrdlebilir balikgiligina
katki bakimindan olduk¢a 6nemlidir. Buna ilaveten, son
yillarda koérfezde belirli alanlarin  balikgiiga tamamen
kapatilmasi da oldukga 6nemli bir gelismedir. Kuskusuz
bundan sonra kérfezin balik cesitliligi agisindan daha da
zenginlesmesi, balikgilarin ekonomik girdilerinde daha fazla
artis yaratmasi séz konusu olabilecektir. Korfezde bu
durumun ve egzotik tlrlerin bdlgeye etkileri ayrintili
arastiriimalidir. Sonugta, Gokova Korfezi balik faunasinin tam
olarak belirlenmesi ve izlenmesi (zerine daha kapsamli ve
yeni arastirmalara ihtiyag vardir.
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